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With our new 3200

your audio can
equal your video

Somewhere along the line, video technology got ahead
of audio technology. Now, Audio Designs and Manu-
facturing has evened the score.

Our new modular audio consoles are the perfect
match for today’s video equipment. In fact, we believe
our new 3200 and 1600 broadcast production consoles
are the forerunners of the audio equipment of the 80’s.
You won’t see anything else like them, at least not this
side of late 1979.

Our totally new consoles employ the finest proven
components and integrate them into a cohesive, versa-
tile, reliable unit . . . one that will accommodate your
most exacting requirements. Our total in-house design
and manufacturing capability put so much quality into
all of our consoles that ADM?® offers an exclusive 5-
year warranty, the most comprehensive in the industry.

Learn more about how ADM can increase your audio
capabilities. Contact Audio Designs and Manufactur-
ing, Inc., 16005 Sturgeon, Roseville, Michigan 48066.
Phone: (313) 778-8400. TLX-23-1114. Southeastern
Office: Phone (904) 694-4032. IEXUEIER Distributed
outside U.5.A. by Ampex International Operations, Inc.

The Audio Company
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~ OurModel 9000

(A

WOIISON . 9F LADOMTORIES , INC

We knew our Digital Noise Reducer was something
special —now it appears the industry does too. We are
proud to accept this coveted Emmy tor Engineering
Achievement on behalt of our Model 9000 Digitat Noise
Reducer.

Thomson-CSF will continue in research and devel-
opment toward ever more dramatic innovations in the
electronic media industry.

The Model 9000 Digital Noise Reducer analyzes in-
coming video signals on an element-by-element basis,
achieving a dynamic 12 db signal-to-noise improve-
ment with up to 15 db available for special
applications.

It provides significant operational value where low
lighting or streaky chroma-noise makes picture quality
poor. With our Model 9000 Digital Noise Reducer, a
marginal noisy input color signal becomes a broadcast
quality output signal. And no objectionable artifacts are
introduced at normal settings.

Dramatic improvements have been accomplished
in both studio and remote applications. 2" multi-
generation video tape, U-Matic multi-generation, stu-
dio cameras, tilm-to-tape transfers, Electronic Film Pro-
duction, microwave transmission, C. A.T.V, satellite

transmission, off-air reception, Telecine film grain re-
duction and Electronic Journalism at low light levels are
some examples of the Model 9000 Digital Noise Re-
ducer’s successful applications.

Make vour picture a winner with our winner as so
many TV stations and production houses already have.
The Thomson-CSF Model 9000 Digital Noise Reducer.

7.\

@
THOMSON-CSF LABORATORIES, INC.

37 Brownhouse Road, Stamford, Connecticut 06902
(203) 327-7700/ TWX (710) 474-3346
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As technology changes, new
test and measurement
procedures and equipment
are needed to get the most out
of it. Good test and
measurement practices can
give your station the quality t's
been looking for.

We wish to thank The
Camera Mart for use of their
test equipment for our cover
photo.
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6 Broadcast Industry News
U.S. court overturns WESH-TV renewal: Court sends more licenses back to FCC: FCC
plans refunds and new fee schedule

20 Radio Programming & Production For Profit
Take your choice . . . of short programming items

22 Program Marketplace
Profile of KalaMusic

26 TV Programming & Production For Profit
CBS Sports makes a big splash underwater with video

36 Test Your Radio Broadcast Plant For Signal Quality, Not Just For The FCC
To insure top-quality sound on the air, you must go beyond the Proof of Performance
tests

42 Vertical Interval Test Signal Measurement And Analysis
VITS can help keep your signal strong and healthy

55 Test And Measurement in The Digital Era
Although digital equipment is lighly dependable, anything man puts together, Murphy
can put asunder

60 Taming The Common Point
Adiscussonof factors affecting common point impedance in DAS and base impedance
in non-DAs

66 New Testing Method Yields AM Transmitter Improvements Part 2
Two experts discuss transient response and moduiation capabilities of iow frequencies
and intermodulation distortion lests

76 NRBA Convention, 1978: Optimism Makes San Francisco Meet Another Step
Forward For Radio Association
Radio broadcasters came to the City by the Bay with a good year behind them and
expectations for a better year ahead

86 RTNDA's Largest Conference Focuses On Professionalism And First
Amendment Rights
News directors and industry exhibitors converged on Atlanta for this important meet

90 IEEE Sponsors 28th Annual Broadcast Symposium
Two all-day sessions emphasized the electronic environment

92 FCC Rules & Regulations
Two federal agencies agree on EEQ enforcement against broadcasters

96 Speak Out: Dick Block Calls For Renewed Commitment To UHF

98 Great Idea Contest
Win a calculator - enter the Great idea Contest

102 Broadcast Equipment
The month BMIE's survey of new products presents some of the latest in test and
measurement equipment

BROADBAND INFORMATION SERVICES, INC.
295 Madison Ave.. New York, N.Y. 10017, 212-685-5320. Telex: 644-001
Publishers of: BM/E—Broadcast Management/Engineering and BM/E's World Broadcast News
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e BM, E BROADCAST MANAGEMENT ENGINEERING 1s published monthly by Broadband Information
=12y Services Inc All nouces pertaining 10 undeliverable mail of subSCriptions should be addressed 1o 295
— ® Madison Ave. New York, NY 10017 BM/E 1s circulated without charge to those responsible for station
operation and lor specifying and authonzing the purchase of equipment used in broadcast facilities These facilities include
AM. FM and TV broadcast statons. CATV systems. ETV stalions. networks and studios, audio and video recording
sludios consultants. etc Subscnption prces 10 others. $18 00 one year. $28 00 two years. Foreign $24.00 one year,
$38 00 two years. Foreign Arr Mad addiional $30.00 Copyright 1978 by Broadband Intormation Servicas. Inc., New York
City Controlled cwrculation postage pasd at East Stroudsburg. PA
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GRASS VALLEY GROUP /A\A\.
QUALITY

TERMINAL
EQUIPMENT

Grass Valley Group’s range of television terminal
equipment is the broadest in the industry, from
distribution amplifiers, sync generators and video
processors to large production switchers

and audio/video assignment matrices.

Since Grass Valley Group manufactures a complete
range of products, customers can be confident
that equipment will perform in a system as well as

on an individual basis.

All Grass Valley Group products are supported
by a worldwide two-year warranty.

THE GRASS VALLEY GROUP, INC.

Grass Valley Group Field Offices: WEST. 4419 Van Nuys Blvd Ste 307, Sherman Oaks, CA 91403 (213) 990-6172 SOUTTIEAST: 1644 Tullie Cir NE, Atfanta, GA 33029 (404)
3214318+ NORTII CENTRAL: 810 W Bristol St, Etkhart, IN 46514 (219) 264.0931 NEW ENGEAND & MID ATLANTIC: Station Plaza East, Great Neck, NY 11021 {516}

487-1311 SOUTIWEST: 2639 Walnut Hill Ln Ste 143, Dallas, TX 75229 (214} 358-4229- MIDWLST: 3585 N Lexington Ave Ste 374, Arden Hills, MN 85112 1612} 483-2594
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BROADCAST INDUSTRY

NEWS

FCC’s comparative renewal procedure. former’s license.
‘l’jvgsﬁ?#\;t I%;eer:vuarlns The court told the FCC that the Com- The decision here is noteworth be-
mission acted unreasonably in its re- cause it negates a case used by the FCC
The U.S. Court of Appeals’s overturn-  newal of the Cowles Communications wherein the Commission adjusted and
ing of the renewal of WESH-TV, Day-  station over Central Florida Enterprises defined its comparative renewal proce-
tona Beach Fla., could change the Inc., which had challenged the continued on page 8

One-Inch Type C
Manufacturers On
Track For Full
Production

By the spring ot 1979, four major
manufacturers—Ampex, Hitachi, NEC,
and Sony—will be in full production on the
new SMPTE Type C format one-inch heli-
cal scan videotape recorders. Both
Ampex and Sony will have begun delivery
of Type C machines by the end of this
year, and both companies’ retrofit pro-
grams for converting existing one-inch re-
corders to the Type C format will be well
underway. NEC, which has just released
preliminary specifications for its TT-7000,
expects 1o have the unitsin full production
by the end of March, 1979. Hitachi Denshi
America has also just announced plans
for its one-inch Type C recorder. Pro-
totypes will be in dealers’ hands by the
end of 1978, while production models will
be shown in March at the NAB show.
Hitachi plans to start delivery in July, 1979
of both console and portable models with
digital time base correctors and editing
capabilities. No other details have been
announced yet.

Ampex VPR-2. With a sale of 83 VPR-2
production recorders to ABC Television
(and an option for 37 more units), Ampex
geared up to begin full factory production
of the VPR-2 in September. Until now the
VPR-2 was available only as a hand-
assembled unit. Some of the ABC re-
corders will be delivered in late Sep-
tember, with the balance due to arrive
throughout 1979.

According to Ampex, the VPR-2 is an
expansion of the engineering designed for
Ampex's VPR-1, but with additional
operating capabilities for more creative
freedom, such as the integral backspace
editor, which provides an accuracy of = 1
frame. Combined with the Ampex TBC-2
digital time base corrector, the VPR-2 will
provide a viewable picture in shuttie
modes. In addition, the optional AST Au-
tomatic Tracking System provides highly
expanded editing capabilities, including
manual forward or reverse jogging and
variable speed playback from normal to
still frame; the signal is broadcast quality
when fed through the TBC-2.

Ampex is also now ready to begin its
retrofit program for converting their VPR-1
machines to the Type C format. The cost
will be approximately $3000 per unit, with
the installation done at Ampex's six re-
gional service centers. Ampex-type re-
corders are also distributed by Philips and
Marconi under license from Ampex.

Sony BVH-1000. Sony began shipping
its fully factory-assembled BVH-1000 re-
corders back in July, and is therefore
slightly ahead of its competitors on getting
machines out into field use. Sony's retrofit
program—at a maximum cost of $1000
per unit, with all machines shipped back to
Long Island City, N.Y. for servicing—is
also moving ahead nicely, and, according
to a Sony spokesman, “is right on
schedule.”

The BVH-1000 conforms, of course, to
all Type C specifications, with several in-
novations. “Bidirex" is Sony's control dial
which, in a single dial, gives control over
bidirectional search operations at still,
step, %, normal, 3x, 5x, 10x, 25x and 60x
speeds with color lock maintained up to 7x
normal speed and a monochrome image
recognizable up to 30x normal speed.
Using Sony's BVT-1000 digital time base
corrector, noise is suppressed during fast
search modes to enhance viewing ease.
Bidirex also permits forward and reverse
frame-by-frame, fully color-locked jog-
ging. The BVH-1000 has built-in color
framing and capstan override systems
and an optional built-in semi-automatic
pre-roll for editing and cueing.

An exciting new advance from Sony will
be its Dynamic Tracking system, equiva-
lent to Ampex's AST, according to the
Sony spokesman. Dynamic Tracking is a
bimorphic tracking device that will permit
sync playback at continuously variable
speeds from Y reverse to 2x normal
{passing through, of course, still frame).
Although the system will be specified as Vs
reverse to 2x normal, Sony engineers
claim it is theoretically possible to achieve
a full reverse speed. The BVH-1000 is
also distributed by RCA under license
from Sony.

NEC TT-7000. NEC America, Inc., has
just announced the preliminary specifi-
cations for its TT-7000 Type C videotape
recorder, which was first announced sev-
eral months ago. This will be a studio-type
machine, conforming to all IEGSMPTE
Type C standards. The TT-7000 will tea-

Technicians perform final checkouts on
Ampex VPR-2 videotape recorders.
Fuil-scale factory production began in
September at Ampex piants in Colorado
Springs, Col. and Sunnyvale, Cal.

ture both video and audio confidence
heads; still frame and slow motion (five
percent and 20 percent of normal speed
plus jogging) capabilities; and optional
accessories including the NTC-5000 time
base corrector, TEC-1 editor, monitor
bridge, and video head cartridges. NEC
plans to have the machines in full produc-
tion by the time next year's NAB show.

Video

Picture Lock-up Time 3 seconds
from maximum

Signal-to-Noise Ratio 48 dB

K-Factor 1%
Differential Gain 3%
Differential Phase 3 degrees
Moire -40dB
VQ Delay 50 nano-
seconds
Low Frequency
Linearity 2%
Video Outputs 2
Audio
Broadcast Audio
Channels 3
Frequency Response 50 Hz to
15 kHz +2 dB
Signal-to-Noise Ratio 56 dB
Wow and Flutter A% WRMS
Total Harmonic
Distortion 1%
Audio Amplifier Internal

www americanradiohistorv com
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Think youve heard

everything

The world thought so, t00.
Then Thomas Edison invented
alitle thing called a phonograph

Suddenly sounds could not
only be produced. They could be
reproduced. And for 100 years,
we've been reproducing sounds
just about the way Tom did when
his music went round and round.

But not any more.

Sony has perfected a new
kind of audio recording system
for professional use. It's called
PCM, which stands for Pulse
Code Modulation. And it's part
of the digital audio revolution
such a greatimprovement over
conventional analog recording
techniques, it's been called the
best thing since night baseball

It’s here right now

Weve taken those last im-
portant steps toward making
digital audio a practical reality
And the 2-track PCM-1600
were exhibiting at this fall's AES
conference isn't just the most
advanced professional digital
eqguipment to come to the mar-

©1978. Sony Industries. 9West57, NY NY 10019. For { ryor 4

ketplace. It's an idea whose
time has come.

The perfect master

Used as a Studio Master, the
Sony PCM-1600 gives you true
digital mastery of audio. Substan-
tially better audio quality than is
possible through even the best
analog technology. [t lets you re
cord separate takes and assem:-
ble them. Make generation after
generation of laguers with no
sound degeneration. And distrib-
ute any number of digital mas-
ters to, say, foreign affiliates
giving France the same guality
you gave England

And you still haven't heard
the best about the PCM-1600

First, it uses a standard
videotape recorder. The same
kind of recorder already familiar
to broadcasters across the
nation. To edit, or to perform a
digital-to-digital dub, you use
a standard Sony video editing
console— and do it all electron
ically

467-49
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Second, some very impres-
sive numbers. DynamicC range
greater than 90 dB. Harmonic
distortion less than 0.05% Wow
and flutter so low it can't be
measured. And absolutely no
hint of hiss

Third, we've solved the prob-
lem of dropouts. By introducing
an error-correcting code tech-
nique originally developed for
computers, weve given our
PCM-1600 fail-safe signal repro-
duction. The kind computer
applications take for granted

And finally, Sony PCM
equipment is ready to live up to
the Sony name. Its rugged.
Relhable. Designed to take any-
thing professionals dish out. And
once producers and artists hear
the difference, conventional
analog recording systems just
don't sound good enough.

Now you've heard

everything

Unless, of course, you
haven't heard our PCM-1600 in
action. In that case, we'll be glad
to demonstrate...and even take
your order now for fall and winter
deliveries

If you think you can wait,
see our PCM exhibit at the 61st
AES Convention, Waldori Astoria
New York, November 3-6. Have
agood look around.

Then have a good listen.

SONY

DIGITAL AUDIO
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News

dures in order to favor incumbents over
challengers if their records were sub-
stantial. As a result of the verdict, the
four to three renewal of WPIX-TV,
New York, and other recent renewals
may have to be rethought.

Judge Richard Wilkey criticized the
agency tor overlooking violations of its
rules when it approved the renewal.
The unauthorized
WESH’s main studios and allegations
of mail fraud concerning printing sub-

relocation of

sidiaries of Cowles were apparently
given little consideration when the re-
newal was granted. The bench was not
sutistied with the commission’s deci-
sion because although Central was fa-
vored on the issues of diversification,
integration, and minority participation,
these findings were apparently not in-
corporated i the decision process. Re-
garding the unauthorized move, the
court said that the Commission is not
tree to wholly disregard violations of its
rules. The court ordered the Commis-
sion to reconsider its conclusion.

The court’s deciston in the WESH-

The MARKIX

Color Camera
It Also Comes in
8 Other Configurations

*+ Studio/Remote/Portable Configurations e

Standard or Triax Cable -

Low Power Con-

sumption ¢ 110 AC or 24 VDC ¢ Manual or
Automatic Registration/Operation ¢ 2 mile
with Standard Cabile, 1 mile with Triax « Com-
pact, Lightwelight CCU ¢ Choice of view finders
* Selection of Pick up Tubes * Remote Controt
up to 500 ft. . . . and much morel

Marconi Electronics, Inc.

/n

100 Stonehurst Court ® Northvale, NJ 07647 ® 201-767-7250
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TV case may very well have a ripple
effect on the close FCC decision to
renew WPIX-TV over the challenge of
Forum Communications, which is tak-
ing that decision to the U.S. Court of
Appeals. Chairman Ferris was a dis-
senter in the WPIX decision, and a
member of the minority which is appar-
ently prepared to interpret **meritorious
service’' by new, stricter standards.
The shift of one vote, moving the
minority into the majority position,
could darken the whole renewal scene.

Court Sends More Licenses
Back To FCC

A decision to deny a challenge to the
licenses of three Los Angeles TV sta-
tions has been remanded to the FCC by
the U.S. Court of Appeals. The basis of
the court’s deciston was that the sta-
tions’ percentage of women employees
is smaller than that in the L.A. work
force. The petitions against KNXT,
KTTV, and KCOP were filed by the
Los Angeles Women’s Coalition for
Better Broadcusting because of under-
employment of women.

The FCC denied the complaint, say-
ing that the group raised no substantial
and material questions for considera-
tion. The court asked the commission to
reconsider the denial of challenge be-
cause of a decision last May which
placed an increased emphasis on equal
employment as a station’s public inter-
est obligation.

In the case cited. Bilingual Bicul-
tral Coalition on Mass Media v. the
FCC, the court said that licensees who
engage in intentional employment dis-
crimination do not serve the public
interest, and that under-representation
of certain segments in a licensee’s work
force may result in programming that
fails to adequately serve the commu-
nity.

FCC Plans Refunds And
New Fee Schedule

The FCC has begun an inquiry into a
future fee program and a refund of fees
collected between August 1, 1970 and
January 1, 1977. The purpose of the
inquiry is to: (1) explain the current
status of the refund program and set
procedure tar public input; (2) lay the
groundwork for a new tee schedule; and
(3) consider methods for establishing
spectrum usage charges.

Prior to January, 1977. the U.S,
Court of Appeais for the District of Co-
lumbia ruled that the Commission was
limited to assessing fees “‘at a rate
which reasonably retlects the costs of
services pertormed or the expense of
other value transferred to the payor.””
The court ordered the Commission to
recalculate the fees collected and make
appropniate refunds.

continued on page 10
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FYOU DON'T HAVE "SQUEEZOOM
YOU DON'T HAVE SWITCHING!

Vital has put it ‘all together’ for you!

CPQEITER v

¢ ¢ ¢ EEEIER
© @ T X3
=

B GE
FEE€

ViX-114 PSAS SQUEEZOOM
VIDEO SWITCHER Production Switching Automation System s .0

« 12to 24 Inputs and 4 to 10 bus systems * Controls the VIX-114 Series Switching Frame Syncronizer
« Multiple keys on each Mix/Effect S Sl CLa g TR 08 P TS

microprocessor systems
Auto Transition Control programmable in frames « Autoiearn or Endpoint Plotting with no Video Compressor

Interface tor Editor and Computer control time restrictions Electronic Zoom
RGB or Encoded Shadow Chroma Key + Unlimited tloppy disk storage with 1875 Very special Optical
« Varikey for Soft, Hard, or See-thru keys b — type effects
» Digital contfolled + Editor Interfaceable Avoid FCC violations with

« Qutput controls for character generators. Blanking correction
frame stores, camera shot box, and other Up to 4 channels on one
TV devices screen

* Human engineered control panel fits in Ask to see Demo Tape
switcher control panel

Frame Freezer

* Many more advanced features fully described in
the 114 Series brochure
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The refund program will consist of
Phase 1. which will deal with fees
greater than $20. and Phase 11, which
will handle fees of $20 or less. The
inquiry at this time deals only with
Phase 1. The FCC said that approxi-
mately $90 miilion in tees had been
collected in this category, and that it
might receive as many as 300,000
claims for refunds. The Commission’s
preliminary estimates indicate that as
much as $55 million could be refunded

in Phase I of the program.

The estimated retund to broadcasters
could be as much as $32.7 million.
Common carriers could receive as
much as $22.6 million. Cable TV
would receive no refunds under the

lan.

The FCC said that refunds would be
made only inresponse to claims submit-
ted on special forms for that purpose,
and that pavment would be made only
to the licensee or grantee of the service
for which the fee was charged. regard-
less of who may have actually paid the
tee to the Commission. Claims would

TRI-DEK. the low cost,
compact triple deck cartridge
reproducer from AMPRO.

It works harder for you with 4 exclusive fealures:

1. SELF ALIGNING PINCH ROLLERS automatically adjust for mechan-

ical misalignment. Prevents tape slew. poor stereo phasing and

excessive tape wear common to all other cartridge equipment.
2. INDIVIDUAL PLAYBACK DECKS share only the power transformer

and motor.
3. TRANSPORT DECKS ARE PLUG-IN and interchangeable

for easy cleaning and alignment. NO wiring. NO soldering NO mess!
4. CIRCUIT BOARDS ARE REAR ACCESSIBLE for simple f

adjustment and replacement and interchangeable with | /\

Ampro single deck systems. ey
You get maximum reliability with a completely independent G T o
operating system for each deck...audio playback. cue detec- | :—4'-2-..._
tion, logic control and power supply regulation. Record option lP" ,:t'_"
available. =1
Don't settle for less than Ampro perfection. Take a cioser ook
for yourself. Send for a FREE brochure on TRI-DEK.

A

AMPRO BROADCASTING INC.

850 PENNSYLVANIA BLVD., FEASTERVILLE,PA 19047 - (215) 322-5100
Professional Equipment for Broadcasting Professionals
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have to be filed within one year of the
time the refund program begins, and
would be processed in the order re-
ceived. Those claimants who accept the
refund amount that the FCC ultimately
adopts would be required to waive any
further claim to additional refund of the
tees in question.

The FCC also proposed to undertake
a thorough evaluation of an appropriate
future license fee program to culminate
in an “"explicit. exhaustive categoriza-
tion of services rendered’” (by the
agency). The Commission said that
fees might be calculated using a two-
part schedule which would retlect both
costs and value to the recipient. Speci-
fically. it said that the direct costs of
providing a particular service could be
divided equally among the recipients.
while indirect costs would be distrib-
uted in accordance with value confer-
red.

For example, the Commission said,
the value conferred on commercial
broadcasters might be measured by the
size of the audience which the station is
technically capable of reaching by
virtue of its location, transmission
power, authorized operation time, fre-
quency assignment. and other technical
considerations.

In another part of the inquiry, the
Commisston said that if it were given
legislative authority to obtain *‘fair
market value' for spectrum use, it
might collect such value through the
use of spectrum fees, auctions, or some
combination of the two.

The FCC said that spectrum fees
could be applied to all users of the spec-
trum, or certain classes of users could
be exempted or charged reduced rates.
Similarly, the Commission said that
auctions could be used for all future
transmitter applications, or only for
selected classes of users in selected
bands. especially when there were sev-
eral mutually exclusive applicants for
the same channel.

In any case. said the Commission,
the purpose would be to charge a price
for spectrum use which would accu-
rately reflect the value of same to the
user. The Commission invited com-
ments concerning how “'fair market
value”” might be measured and col-
lected through the use of spectrum fees
or auctions.

Radio Listeners’ News
Preference

The tirst results of an Associated Press
study conducted by Frank N, Magid
Associates find that listeners show no
interest in hearing People Magaczine-
type stories on the air, even though they
like to read such stories. It was found
that respondents were interested in
stories that affected them directly, and

continued on page 12
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 BUILT TOTAKEIT!

Full complement

Comb filter for NTSC of solid-state circuitry

High resolution—
over 600 lines

Shadow mask
tubes

Rugged and long

lasting—they

don't make them

any tougher

Easy-to-see knob
display—evenin
dark places

Panel mechanism
designed for easy
operation

Chroma Sweep

Frequency:
kHz continug
on-off switc

Fixed Marker

CW point-by-point  Multi burst

/‘/
) Adjust levels
\ N

/7
Trigger Out
Digital read-out
for CW frequency
and variable marking
frequencies

o S

Chroma Sweep
Variable Marker
Frequency—
on-off switch
each marker

Sync Out

|
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Asaca Color Monitors.
Ruggedly reliable for remote
or mobile installations as
well as studio control rooms.

Built for a long life and the ability
to meet the demanding needs of
professional broadcasters and
production houses.

21 models: 20-inch, 14-inch
and 10-inch high resolution
models with comb filter for NTSC.
RGB also available as are 20-inch
and 14-inch PAL.

Provide balance of color in control
room. Solid state. Shadow mask
tubes. High stability feed back
clamping circuit. Pre-set and
memory mechanism plus other
features demanded by
sophisticated systems.

Contact your Asaca Distributor for
details or demonstration. Or write to: f

NSACA

ASACA CORPORATION OF AMERICA
1289 Rand Road, Des Plaines, Ill. 60016 ‘
{312) 298-4380
in the far east, contact ShibaSoku., Ltd
19-13 Chome, Fukuzawa, Setagaya-ku
Tokyo, Japan Phone: 703-5151

BUILT TOMAKE IT! |

AND MAINTAIN IT!! Measures
frequency response onTVs, VTRs
and other video equipment. I

The Asaca Video Sweep Generator
205 contains a built-in standard
color sync signal generator. The
color burst can be switched on and
off so the 205 is ideal for oscillator
comparisons to measure frequency
response of color equipment

There is a selection of output
signals: video sweep (0.1 - 10 MHz),
chroma sweep (sub carrier +2MHz), |
CW and multi-burst.

Also, the 205 features facilities
for composite sync signal outputs
and trigger pulse outputs (H.D/V.D.
Selectable) and soit can be usedfor
oscilloscope triggering. Digital
read out for CW frequency and
variable marking.

Contact your Asaca distributor for
details or demonstration. Or write to:

N\WAY
ASACA CORPORATION OF AMERICA
1289 Rand Road, Des Plaines, Il. 60016
{312)) 298-4380
In the far east. contact ShibaSoku., Ltd.

19-13 Chome, Fukuzawa. Setagaya-ku
Tokyo. Japan Phone: 703-5151 |
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News
that news and lack of commercials have
equal importance among beautiful
music listeners (atter music).

The most desired time to hear news
was noon, and local news is preferred.
Thirty percent ot the respondents said
they actually tuned the news in, and
three percent of a national sample said
they turned the radio off when the news
came on. The study also revealed that
the on-air announcer’s style made httle
ditference. and the highest percentage
of respondents able to identify a net-
work attiliate was 13.2 percent ftor

CBS.

Department Of Energy
Offers Solar Index

Radio and TV stations in 12 cities are
reporting usable solar energy in their
daily weather reports. The stations use
the Solar Index. which is sponsored by
the Department of Energy (DOE) and
indicates how much work the sun could
have done that day.

The index i1s a number between one
and 100 indicating the percentage of
household hot water that could have
been supplied that day by a typical solar
hot water system. The Solar Index is
obtained from Solcost, a computer-

based design method developed for
DOE by Martin Marietta.

Federal ettforts are being accelerated
to promote the widespread use of solar
energy for hot water as well as home
heating. Under a tnal program, the
Solar Index intformation is collected
and processed, using Solcost. at the
Solar Environmental Engineering
Company tn Fort Collins, Colo. It is
then released through the Solar Energy
Industries Association for daily report-
ing nationwide.

House Communications
Subcommittee Holds Public
Hearings

As part of a nationwide series of field
hearings on H.R. 13015, the rewrite of
the 1934 Communications Act. the
House Communications Subcommittee
held & hearing on September 8 in Tren-
ton, N.J. The hearing was co-chaired
by Rep. Andrew Maguire (N.J.) and
Rep. Henry Waxman (Cal.).

The morning scssion was devoted
largely to discussion of Section 424(1)
of the proposed act. which says, “each
community in the U.S., regardless of
size, [shull be] provided with the
maximum fulltime local radio and tele-
vision broadcasting services.”” Since
New Jersey and Delaware are the only
states in the country which do not now

have any VHF uallocations, the issue
was of particular interest in the New
Jersey area. Speakers representing a va-
riety of citizens’ groups, broadcasters,
and advertisers, pointed out both the
need for New Jersey news and public
attairs on their own TV station and also
the fact that New Jersey advertisers are
forced to pay premium prices for the
New York and Philadelphia markets in
order to reach the New Jersey audience.

The tailure of WNET (New York
City’s channel 13 PBS station. which
used to be a New Jersey commercial
station) to provide adequate service to
the New Jersey audience — as specitied
in its hicense — was alluded to. as was
the failure of New York City's six other
VHF stations to present an accurate pic-
ture of New Jersey news with “special
correspondants. ™

Speakers in the afternoon scssion
tackled the larger questions ot the re
write, including its license fee structure
and dispanty between radio and televi-
sion license terms.

FCC Steps Toward
Deregulation Of CATV

In what may be seen as a step to allow
CATYV operators to compete more ef-
fectively with commerical TV broud-
casters, the FCC voted to drop its re-
quirement that CATYV systems get prior

continued on page 14

INTRODUCING
THE BMX-12
BROADCAST

BMX-12 is the human
engineered console broad-

casters have been waiting for

...easy to buy, easy to install, and

easy to service...with reliability of

performance that has become a Pacific
Recorders and Engineering trademark.

PACIFIC RECORDERS AND ENGINEERING CORPORATION
11100 ROSELLE ST., SAN DIEGO, CALIFORNIA 92121
TELEPHONE (714) 453-3255 TELEX 695008
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EIMAC's new Pyrogrid
can run hotter

SO your transmitter
can run better.

No easier way to generate 50 kW The stability of
for AM, FM, and VHEF-TV service. : B— pyrolytic graphite
The pyrolytic graphite grid in EIMAC’s =TT assures better tube
newest tough tetrode, the 4CX40,000G, ! i reliability.
has triple the screen dissipation of carlier Available today for
tetrodes. Which means:

tomorrow’s single
_ tube transmitters.

o1 s For complete infor-
' e mation about the
=1 tough new EIMAC
tetrode for tomor-
row’s AM, FM
broadcast

I. A previous limiting factor in tetrode
design, screen dissipation, is virtually
eliminated.

. Primary grid emission is eliminated.

. Secondary grid emission is eliminated,
improving linearity.

4. Hot and cold spacing
between grids remains
constant, allowing closer
spacing between cle-
ments and improved
performance.

High gain, better reliability.

W b

With over 20 dB power gain, and
EIMAC’s Pyro- VHF-TV

lu grid 4CX40,000G linear am-

e, tetrode can fol- plifiers, contact Varian, EIMAC Division,
Bt — low a solid state 301 Industrial Way, San Carlos, CA 94070.
driver, allowing a Telephone (415) 592-1221. Or any of the

@ smaller, more effi- more than 30 Varian Electron Device

_ cient transmitter. Group Sales Offices throughout the world.

Fg!

varian
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2 Transmit®

When you're covering major news and sport-
ing events, traftic can get very cluttered at
7GHz. Don't let RF interference put a crimp
inyour coverage. Climb above adjacent chan-
nel "hash” with the superior signal of NEC's
40GHz field pickup unit.

s Meter-referenced pan and tilt allow “zero-
in" with unerring accuracy.

¢ Rugged, compact construction and water-
tight, all-weather design give dependable
performance under adverse conditions.

e Options include polarizer, DC/AC battery
operation, carrying cases, and lens horns or
parabolic antennae for up to 10 mile range.
e Available as Transmitter, Receiver. or Trans-
ceiver. with up to 4 Audio Channels.

For complete information about how the
40GHz FPU can clear up your signal, call

800-323-6656.

In [llinois. call 312-640-3792.

Nippon Electric Co., Ltd.

NEC America, Inc.

Broadcast Equipment Division
130 Martin Lane

Elk Grove Village, lllinois 60007

27809 BED
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News
approval before starting or expanding
service or making changes in programs
offered to subscribers.

Philip Verveer, head of the FCC's
cable TV bureau, said that the decision
will eliminate a backlog of about 1,500
pending applications from cable com-
panies, including some 300 applicants
that have been contested by local
broadcasters. Regulations governing
the importation of distant signals re-
main intact.

Modern Talking Pictures
Hosts Screening

Modern Talking Picture Service, a
leading distributor of free-loan films
and videocassettes to broadcasters, re-
cently sponsored a screening of six of
its latest releases to an audience in New
York City. The program was hosted by
Judith Crist, reviewer for TV Guide.

Through regional television offices,
Modern provides free programming to
90 percent of American stations; over
30 percent of its bookings are in the top
20 percent of the markets. Many of the
educational films provide valuable as-
sistance to programmers in fulfilling
requirements of special interest groups
or in filling unsold time and difficult
public service requirements. Shorts
also help fill gaps in undertime shows.
Modern places very few restrictions on
the use of its materials. Of spectial inter-
est should be Modern's Olympic series
which can be used to prime audiences
tfor the 1980 Moscow Olympics.

Modern has also announced the ex-
pansion of its free loan distribution to
cable TV facilities. Beginning in
January, 1979, RCA’s Satcom I satel-
lite will carry Modern’s programming
five hours daily to some 800 earth sta-
tions serving approximately 1000 cable
TV systems and over eight million
homes. At present, Modern Cable Pro-
grams reaches 1.5 million homes
through 100 cable systems.

A Boost For 10-Watters

A recent FCC ruling dictates that 10
watt FM operations will have to in-
crease power to 100 watts by January,
1980. Radio Manufacturing Co.,
Miami, Florida is offering the EDU-
100 FM broadcast amplifier **specifi-
cally designed’” for meeting those re-
quirements. The unit uses the station’s
existing 10 watt unit as a driver, thus
reportedly reducing the transition costs
involved.
1t should be noted that this ampiifier,
and similar ones that are likely to be
ottered by other manufacturers, will
need FCC Type Acceptance by the time
a 10 watt station applies for an up-
graded 100 wat license.
continued on page 16
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NEC’S “drop-in”

30 KW UHF transmitter
at WNNE-TV

al l' itter ~'.
u/t ting trail.
travel time in.
But from NQ\'rem_bor:" P
site is accessib

snowmobile and i snow oe.
Due to the remote Iooahen-u'f"l‘" e Let us dr

the transmitter, NEC's reputation

for high reliability was an
important factor in weighing

what brand to buy. The use of
high-powered transistors and
high-gain tubes have reduced
the total number of tubes used.
Solid-state exciter/drivers offer
additional reliability and
high-standard color
characteristics over
conventional transmitters.

27813BED

‘minlsrﬁ
' Call us today at:
800 323 6

In Illinois, call_{

Nippon Electric Co.,,.Ltd.

NEC America, Inc.

Broadcast Equipment Division
130 Martin‘Lane

Elk Grove Village, linois 60007
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NEW FM AND TV
FIELD STRENGTH METER
FIM-71 : :

® Accurate — Direct Reading — Volts or dB B 45 MHz to
2265 MHz — Continuous Tuning ® Peak or Averaging Detector
{switch selectable) ® Wide or Narrow |F Bandwidth (switch
selectable} ® 20 dB or 60 dB Meter Range (switch selectable}
I B AM or FM Demodulator {switch selectable) ® Calibrated
Dipole Antenna, Mounted on Case for Near-Ground Measure-
ments or Removable for TASO Measurements B 140 dB
Measurement Range (1 UV to 10 V) B 4%-Inch, Mirrored
Scale, Taut-Band Meter
B Front Panel Speaker
B Recorder Qutput
B Rugged, Portable
Package ® Calibrated
signal Generator,
45 MHz to 225 MHz
& Battery or External
Power B Use as Signal
Source/Selective Volt-

meter for Insertion

Loss Measurements of
Filters, etc. ® Measures
FM Harmonics to —80dB =
B Price — $2,500 com- = ey
plete with dipole antenna,

CONTACT US FOR DETAILS.

932 PHILADELPHIA AVE.

g TOMAC l’h’ST RUMENTS tsovssozesz
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" 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.

N
For heads, head for Taber. . . the best source

z N
. > available.

- ¥ Send for free brochure.

L

™~
TABER Manufacturing & Engm?ering Company

2081 Edison Ave. *&an Leandro, Ca. 945777 (415) 635-3831

Ampex VIR audio is priced at only $385.00
for !:" new heads installed, or $110.00 for
four reconditioned heads. (Add $38.50 if
monitor post needs hﬁ ing.) RCA VIR
audio heads are availa re for only $475.00,

Loaner assemblies are available.

Circle 111 on Reader Service Card

16

WWW.americanradiohistorv.com

An Engineering Lab For The
NAB

The National Association of Broad-
casters’ executive committee has au-
thorized the establishment of an En-
gineering Lab. Proposed functions and
the budget requirements for the facility
will be presented to the NAB’s full
board during its meeting in Hawaii next
January.

Plans for the lab are being compiled
by the NAB’s engineering advisory
committee, with association vice presi-
dent George Bartlett coordinating.
Radio Board chairman Walter May,
WPKE, Pikeville, Ky., cited the need
for **improved audio processing tech-
nigues'’ as a prime example of the type
of activity that the lab might undertake.

News Briefs

As President Carter vacationed in
Jackson, Wyoming, TV coverage by
the major networks’ *‘pool’’ was made
possible by RCA American Com-
munications’ satellite system and a
Western Tele-Communications, Inc.
transportable earth station. In what has
been called a milestone in news cover-
age technology, it was shown how
readily earth terminals can be trans-
ported, erected, and turned on to trans-
mit timely events or live programming
from anywhere in the country via satel-
lite . ... Modern Talking Picture
Service, New Hyde Park, N.Y., is of-
fering films of the 1976 Olympics
ranging in length from 27 to 83 min-
utes. Each of the official films (five in
all) presented by Montgomery Ward
and the U.S. Olympic Committee is
available on free loan to TV stations

. . . The Council of Better Business
Bureaus and NBC-TV recently com-
pleted an arrangement for the produc-
tion of a series of seven 30-second
PSAs directed toward children 10 to
14 years of age.

NAB has asked the FCC to aban-
don its interim policy and permit ex
parte contact during informal rulemak-
ing proceedings. Currently, the Com-
mission requires that *‘all meaningful
communications’’ between interested
parties, commissioners, and FCC pro-
fessional staft must be put in writing
and placed on the record of the proceed-
ing. NAB maintains that this require-
ment places ““unwise and unnecessary
restrictions on the conduct ()f informal
rulemaking proceedings.’” .
Richard W. Chapin, chairman of the
NAB Reregulation Committee, has
commended FCC’s Charles D. Ferris
for his recognition of the importance of
reducing "‘outdated. duplicative and
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overly burdensome rules and regu-
lations.™" In a letter, Chapin also asked
that the FCC (1) act on NAB’s request
to eliminate from its rules all references
to commerciai time standards for radio:
(2) institute monthly mailings to broad-
casters of texts of new and amended
rules and regulations (and include a
copy of public notices explaining the
changes). and (3) include broadcasters
in its mailings of Action Alert, Feed-
batk, and other publications from the
Consumer Assistance Office.

On August 2, the NAB burned the
mortgage on its national headquarters.
NAB president Vincent T. Wasilewski
pushed a button sending an electronic
impulse to Mutual Broadcasting Sys-
tem’s world headquarters just across
the Potomac River in Arlington,
Virginia., From there,the signal flashed
to Western Union’s earth station in
Glenwood, N.J., then 23,300 miles to
Westar I, the Western Union satellite.
in geostationary orbit above the
equator, and back to a ten-foot diameter
Mutual receiving antenna at the NAB,
In less than one-half second, the signal
traveled some 46,600 miles and ignited
the morigage.

Sony has established 24-hour,
seven-day-a-week hot line telephone
numbers to provide owners of Sony
broadcast equipment with quick and
accurate parts and servicing informa-
tion. In the eastern region (New York),
call 212-361-0014. In the central region
(Chicago). call 312-647-9596. In the
western region (Los Angeles). call
213-635-6322.

WPBT-TV has been honored with
the Media Awards Grand Prize of the
Florida Bar for its coverage of the
State of Florida vs. Ronny Zamora
case. The award recognized the sta-
tion's thoroughness of coverage includ-
ing all phases of the trial, and com-
mended the station for opening the
workings of the court to a mass view-
ing audience . . . . RTNDA has an-
nounced the winners of its international
awards. WBAL won the Edward R.
Murrow Award for documentaries:
WWL was cited for Spot News for its
coverage ot the Continental Grain
Elevator explosion: and WMAQ was
selected for a variety of submissions by
editorial director Dillon Smith,

The Maine Public Broadcasting
Network has received a minority train-
ing grant from the Corporation for
Public Broadcasting. The grant, to
span two years and to be matched 50/50
by MPBN. will be used to hire and train
Marion Hale as education services as-
sociate . . . . As a tribute to the late
Ernie Crisp, noted news photographer
and educator who died in a plane crash
last year, the National Press Photog-
raphers Association (NPPA) has re-
named the award presented annually to

continued on page 18
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Because at Camera
Mart, we feature an entire
line of video equipment
including Ikegami, Hitachi,
Panasonic, Sony, Micro-
time and many others. The
Ikegami ENG package
shown here is just one of

thing you need to cover the
story, Indoors or out.

The camera: Ikegami’s
HL-77, the completely seli-
contained, high sensitivity
Piumbicon®* color shouider
camera that's light weight
and easy to handle. I1s low-
profile, with eye-level CRT
monitor (on both take and
playback, by the way), gives
it the convenience and

ciate during those hectic,
on-the-spot coverage
sessions

The recorder: Sony’
easy-to-operate VO-3800

SUSTaNIMG

many we offer. It's got every-

maneuverability you'll appre-

THINKING VIDEO?

THINK
CAMERA MART.

gives you up to 20 minutes
of NTSC coloronasingle
U-Matic® cassette which can
be edited on the 2860.

This custom package and
whatever you need 1n video,
are all available for sale, rent
or through convenient lease-
purchase options which can be
arranged 1o suit nearly any
budget. And we're flexible,
too. If there’s a special pack-
age or custom purchase
oplion you'd like to work out,
let us know.

So when your thoughts
lurn 10 video, turn your
altention to Camera Mart.
Whether you're equipping a
studio for the future. or pro-
ducing a program for tomor-
row, we've gol what you
need. The way you need il.

*Plumbicon is a regislered
trademark of NV Philips

CameraMart

40 years of excellence.

THE CAMERA MART, INC.

456 West 55th Stree!, New York 10019
(212) 757-6977/Telex 1-2078

Sales ¢ Service ¢« Rental
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AT

Audio control
as flexible as
your format

-ataprice

you can afford.
BASIC A

-the complete one

a manual
assist as the fulk-tim ntrol sys-

tem,. or 8 combination
BASIC A fits right in. Keep your

yvou want, and expan

BASIC A is the first re

cancept for coniro rstems in
and the price s lower than

many offering you lass We avan

install it FREE...and train your

paople! Ask for the brochure

IGM

B Diyyawign of MNTI
4041 mad
Bellinghkam. WA 98225
Z20E-TI3-4567T
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News Briefs

the TV News Photographer of the Year.
The Kodak Ernie Crisp Award will
be presented this year to Larry Hat-
teberg of KAKE, Wichita. Kan. . . .
Home Box Office affiliates can now
make use of an optional musical tone
switching system, according 1o
George W. Gilbert, director of net-
work operations. Precoded signals in-
serted into HBO's satellite and mic-
rowave transmissions can turn the sys-
tems’ receivers on and oft at the begin-
ning and end ot each program and can
also activate VTRs and other electronic
instruments. The signals cause no in-
trusion on subscribers’ reception.

Busginess Briefs

Dynair has announced that over one
million dollars in orders has been
booked for their System 21 switching
equipment since the NAB convention
in April... . Ampex reported that an
order for six 24-track MM-1200
recorders/reproducers has been placed
by Record Plant, New York City
. . A recently signed purchase
agreement calls for Jerrold Elec-
tronics to supply Teleprompter with
2.5 million in headend, distribution and
pay TV equipment.

An $11.5 million contract with
RCA Americom extends Showtime’s
commitment tor satellite service from
six 1o ten years, and enables the expan-
sion of its programming day [rom an
average of nine hours to 12 hours per
day . . .. Showtime also announced
an 80 percent penetration rate for its
new-build system in Salem. Ore. . . .
Daniels & Associates, Inc., Denver.
Colo., has announced the placement of
a $5.2 million senior secured note on
behalt of Cablevision Industries,
Inc., N.Y. The funds will provide re-
tinancing for system expansion . . . .
Daniels & Associates also closed a
$1.2 million loan for the new construc-
tion of CATV systems in Fort Dodge
and Webster City. lowa. The cable op-
erations are Heritage Communica-
tions, Des Moines. and Cable Com-
munications. lowa . United
Cable Television Corp. (UCTC) has
selected Magnavox CATYV Systems to
supply equipment for a 300 mile CATV
system rebuild in Abilene. Texas . . . .
UCTC is also using Magnavox equip-
ment to finish the last halt of a 1200
mile system in Tulsa . ... UA-
Columbia has selected Jerrold Elec-
tronics Corp. tor the complete turnkey
construction of a new two-way CATV
system for New Rochelle. N.Y.

Miami radio station WKAT has been
sold for one million dollars to Nevada

www.americanradiohistorv.com

State Sentator William H. Hernstadt
and Mrs. Judith F. Hemstadt, pending
approval by the FCC. The Hernstadts
currently own a Las Vegas TV station
which will soon transfer ownership to a
group of investors headed by NBC-TV
personality Johnny Carson . ...
WRET-TV, Channel 36, Charlotte,
N.C., has abandoned its independent
status to become an NBC affiliate. The
station will also launch its first full-
fledged news operation this September,
and has appointed veteran newsman
Hal Suit to be news director.

Oak Industries has separated its tra-
ditional manufacturing operations from
over-the-air subscription television and
other communications activities, in a
major restructuring of its corporate or-
ganization . . . . Time and Frequency
Technology has moved into new fa-
cilities in the Oakmead Village Indus-
trial Park at 3090 Oakmead Village
Drive, Santa Clara, Calif. 95051.

CFl (Consolidated Film Industries)
has signed a million dollar-plus,
multi-year videotape agreement for the
purchase of *'Scotch’’ brand video
products from 3M Corp . . . . Rupert
Neve, Inc. announced the sale of sev-
eral of its Neve recording consoles.
Electric Lady Studios of New York
City purchased a Neve equipment
package, including the NECAM
computer-assisted mixing system, for
$400,000. The Village Recorder of
Los Angeles purchased a Neve Model
8078 with NECAM for $200,000, and
The Caribou Ranch, a Rocky
Mountain recording studio, purchased
another 8078 with VCA subgrouping
for a reported $140.000.

Ampex has announced a seven to
eight percent increase to affect all pro-
fessiona! audio and open ree! video-
tape, effective September . . . . Fuji
announced a price increase of three to
seven percent on all videotape prod-
ucts, effective January 1, 1979.

RCA announced an average 8.1 per-
cent price increase for its broadcast
equipment, effective August 15, 1978
. ... RCA also announced sales of
$1.2 million worth of studio and trans-
mitting gear to Nationwide Com-
munications, Inc., which will use the
equipment to upgrade its television sta-
tions in Richmond-Petersburg, Ga.,
Knoxville, Tenn.. and Green Bay,
Wisc.

Uher Werke, Munich, Germany, has
named Mineroff Electronics, Inc. to
be its Eastern regional distributor and
Walter Odemer Co., Inc. to distribute
its line of audio recording equipment in
the Western region . . . . Sansui Elec-
tronics Corporation has announced
the formation of a new Professional
Products Division to market its prod-
ucts to the broadcast, recording, sound
reinforcement, and discotheque mar-
kets.
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Solve your Wide Blanking problems

with the MICROTIME
Super Wide Window

FCC declares **.. stations showing a steady pattern of
blanking exceeding...21 lines vertical will be subject to
more severe sanctions. ' ‘(FCC 78-423)

Solve those all important wide blanking problems with
MICROTIME's Super Wide Window available on all
2020 Plus, 2020 ESP and 1020 Time Base
Correctors, The exclusive Super Wide Window option
offers a 24 line correction range to guarantee correct
vertical blanking, by providing TBC output blanking
per FCC specifications.

The Super Wide Window eliminates the need for
constantly “riding”the TBC advanced comp sync back
to the VTR. The system is able to absorb even large
inertial errors with no trace of the vertical picture shift
associated with any small window time base
corrector. So don't be concerned with the blanking
problems which have plagued the television industry
and caused numerous FCC complaints and citations
The Super Wide Window is the answer.

MICROTIME, first in Video Signal Correction, helping
the television industry 100k its best!

Microtime, Inc

1280 Blue Hills Avenue

MICROTIME
(203) 242-C761 TWX 710-425-2390
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BROADCAST AUDIO
DISTRIBUTION
SYSTEMS

FROM

m Standard DAS04 systems are
supplied with up to six active,
balanced AT310 distribution
amplitiers, c/w self contained
PS855 power supply

® Each amplitier is supplied with
12 600 ohm output splits

®m Remote, D.C. or computer ramp
gain controi available

DA505

m Standard DA5S05 systems are
supplied with up 10 six AM487 selt
powered amplifiers

B Input and output transformer
coupled with the output strappable
for 4, 8, 16, 150 or 600 ohm
impedance,

W Each amplifier capable ot driving
a maximum of 75 output splits,
600 ohm, or delivering 20W into

8 ohm load

B Remote controlled mute circuit
in each AM487 .

@ Front-mounted power heat sinks
provide a cool interior operation

® Larger audio distribution
systems are also available

McCURDY RADIO INDUSTRIES
Chicage (312) B40-7077, TWX 910-222-0436
New York (201) 327-0750, TWYX 710-988-2254
Torento (416) 751-6262, Talex 05-963533
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RADIO

PROGRAMMING & PRODUCTION FOR PROFIT

Take Your Choice...

HERE ARE THREE MORE SERIES of short
programming items, each one different
from the others, that may fill some air
slots and add variety to radio pro-
gramming. One series is humor, one is
**public service,”’ and one is a glossy
“*big name’’ interview with strong
spill-over from the top of the television
talk-show circuit.

“Captain Kremmen" ribs Star Wars,
etc.

God knows Star Wars can take it. In
fact, strength is likely to flow both ways
between the current science-fiction
blockbusters and clever humor that
pokes fun at the extravagences of that
genre. An outfit in Los Angeles calling
itself **From Studio B'" tumned up at the
NRBA convention with material on a
series called **Captain Kremmen of the
Star Corps.’” There are 130 episodes,
each two minutes long, involving Cap-
tain Kremmen and his ““buxom assis-
tant, Carla’" in such Woody Allenish
adventures as a **battle with giant truits
and vegetables in outer space.’” From
Studio B seems to be on solid ground in
postulating that people who love Star
Wars will get a warm chuckle out of
some less-than-reverential commen-
tary. And people who think the whole
outer-galaxy theater is a grand bore will
also welcome some rib-tickling shafts.

From Studio B describes some other
humor series as well. **Year I"” consists
of 260 comedy interviews, each 90 sec-
onds long, with Alan Barzman as *‘a
guy who mumbles a little and listens a
lot,”” learning about the life styles of
such characters as a “*hump dryer in a
camel wash™ or the “‘promoter of an
airplane demolition derby.”” There are
some other series that also seem intrigu-
ingly wacky.

Radio managements who would like
samples of the humor of From Studio B
should write to Merril Barr at From
Studio B, 506 N. Larchmont Bivd.,
Los Angeles. Ca. 90004.

Skillful public affairs programs

For a total 180-degree phase shift,
consider the Public Affairs Broadcast
Group, also based in Los Angeles.
They have put together several series
consisting of interviews (actualities)
with experts on important topics like
government, health, transportation,
crime, etc., with the interviews inter-
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woven into commentary to make in-
formative public affairs *‘*specials.’”
The series “*In Depth™" consists of
half-hour programs, two of which are
sent out each week on discs. The shows
can be used all in one piece or broadcast
in segments three or 10 minutes long,
giving the radio management flexibility
in assembling the programs with other
material, including commercials. The
series is sold to the station for a flat fee
based on the station’s spot rate.
Another series is **In Brief,”” which
consists of one-minute features of simi-
lar character. Sixty of these can be
supplied each month. Also comprising
60 one-minute spots a month is **From
A to Z,”" which covers new develop-
ments in science, space psychology.
and technology, to help the listener
**know what things will be like tomor-
row."” There is also a health series, and
a consumer advice series. There are
now about 200 subscribers to one or
more of the programs. Radio manage-
ments can get a free sample of one
month’s programs by asking for it. For
the sample and full information, con-
tact Public Affairs Broadcast Group,
Box 48911, Los Angeles, Ca. 90048.

Will listeners who love Lucy love
Lucie?

The developers of a series of 26
tive-minute programs titled, **Tune In
With Lucie Arnaz,’”’ obviously hope
so. The series is put out on behalf of
Agree hair care products, and is free to
the radio station. Each episode includes
a 30-second spot for Agree, and room
for front and back spots which the sta-
tion can sell to any non-competing
sponsor.

Lucie, instantly recognizable as the
daughter of Lucille Ball and Desi Ar-
naz. is going to have on her show such
really big ones as Liza Minelli, Burt
Reynolds, Valerie Harper, Carol Bur-
nett, Donny Osmond, her mother, etc.
She asks each guest to tell how he or she
copes with the pressures of constant
public attention, and asks them, **What
is happy?”’

Radio managements who believe
their audiences will be fascinated by the
names and who are willing to take a
chance on the life guidance that may
emerge should get in touch with Carl
Byoir and Associates, 380 Madison
Avenue, New York, N.Y. 10017, tele-
phone 212-968-6100. BM/E
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OUR ORIGINAL BUSINESS WASP
MAKING SOUND CONNECTIONS

®

doing for vou todav?

We're still at it. We started in 1935 as
the Audio Development Company
producing jacks and jack panels for the
broadcast and telephone industries.
Since then, ADC has produced such
innovations as Bantam lacks, printed
circuit board jacks and Wrapid
terminal blocks. What are we

X
N
ADC Products

A 4

4,24

A

Circle 116 on Reader Service Card
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We are introducing our new

line of low impedance audio
connectors. We have six

models now in production.

They're reliable, compatible

and competitively priced. Most
important, theyre available soon-
cr. Ask about making a sound con-
nection with ADC. Call or write today.

WX 91 6 x 1
61-4 . f 644
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ultra lightweight (19.25 Ibs.) and compact size make this the truly flexible soft-lite.

tip selection of four intensities — 1k, 2k, 3k or 4k — on individually switched lamps.

Berkey Colortran’s versatile new 1k/4k Soft-Lite is the answer for your studio and location needs.
Higher, smoother output is made possible by our newly designed, maintenance free matte alzak ® reflector.

Convenience from fingar

These features combined with

Be
Colortrt(a?x@ e

1015 Chestnut St., Burbank, CA 91502
For mare information, fill out the coupon below.

BME 1178

Mail this coupon to: Berkey Colortran. 1015 Chestnut St.,
Burbank. CA 91502

Send me a Data Sheet on this 1K/4K Soft-Lite ....... G
Have a salesmancallonme .... .. ... ......... 0O
Name

Positon

Firm

Address

City

State Zip
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BM/E's Program Marketplace

Syndicators For Radio

KalaMusic

Industrial State Bank Bidg., Ste. 334
Kalamazoo, Mich. 49007
Tel.: 616-345-7121

WHAT IS “BEAUTIFUL CONTEMPOR-
ARY'™?

It is what KalaMusic calls their one
and enly format. And it reflects an on-
going trend in beautiful music, which
has been noted in several earlier col-
umns as characteristic of other syn-
dicators. For the broad-spectrum dem-
ographics that many stations need,
beautiful music today must have a more
contemporary feel than the traditional
format did. That means bringing in cur-
rently popular artists and current hits,
strong in the present-day charts, with
material carefully selected to ‘“‘flow™’
with older music in the classical beauti-
ful music manner.

The point the syndicators make is
that a large segment of the 18 to 49
audience, which must be the main
target for success in many medium and
small markets, has grown up with popu-
lar music, and insists on hearing the
current names and music. A large part
of this audience in many cities can be
won to lasting station loyalty with the
special qualities that have made beauti-
ful music such a success on the radio
air, if the contemporary “‘feel’’ is skill-
fully added.

KalaMusic is supplying an outstand-
ing example of the force of this proposi-
tion. KalaMusic’s material started as
the programming of one station,
WQLR in Kalamazoo. It still is the pro-
gramming of WQLR, and is highly
successful in that role. In fact, it was the
idea’s success in raisingWQLR from
near the bottom of the heap to the very
top in many demographics that gave the
programmers their early impetus to-
ward syndication. That, and the desire
to spread out the very high cost of
beautiful music programming today,
led the principals of WQLR to set up
KalaMusic.

For the whole story we must move
back a little bit. Stephen Trivers and
William Wertz were, respectively,
general manager and program director
of WSBA in York, Penn. It was there

www americanradiohistorv com

they first showed their ability to zoom a
station up from ‘‘nowhere’’ in a
medium-sized market to a very profita-
ble spot near the top. WSBA was part of
the Susquehanna chain of stations.
Trivers and Wertz were active in direct-
ing the acquisition of other stations in
the chain, and in supplying their own
brand of beautiful music to the whole
chain.

Then, in 1975, they struck out for
themselves by buying WQLR in
Kalamazoo. The station was doing
badly in a very competitive market
which included not only the eight sta-
tions in Kalamazoo, but several power-
ful stations in Grand Rapids and Battle
Creek that put city-grade signals over
the Kalamazoo metro.

The strength of the Trivers-Wertz
programming ideas got another spec-
tacular demonstration. WQLR began to
climb, and by the 1978 April/May Ar-
bitron, was at or near the top in nearly
all adult categories and in almost every
day-part, the station's best showing to
date. The relevance of the ‘‘contem-
porary”’ flavor is clear in the fact that 63
percent of the WQLR listeners are in
the 18 to 49 age group.

Making the material available to
other stations was initially a response to
specific requests for it from other man-
agements. But the idea had enough
logic to start on its own; the high cost of
beautiful music suggests a group ap-
proach to underwriting. Trivers and
Wertz added Terry Armbruster as oper-
ations manager, and began to seek sub-
scribers. At the time of the 1978 NRBA
Convention in September (at which
they were interviewed), there were 25
stations on the list.

The list then included one Canadian
station, since KalaMusic has been able
to include the proportion of Canadian
material required by the Canadian
broadcast authorities. Several other
Canadian stations are strong prospects.

The programs are mastered and du-
plicated on KalaMusic's own equip-
ment, set up for the highest possible
technical quality. Master tapes are
made at 15 ips; copies are made one-
to-one at 7% ips. The material is issued
on reels each holding one-half hour of
music, consisting of two quarter-hour

continued on page 25
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OVER 192X IN LESS THAN A YEAR. ZOOM!

When our 18:1 was boldly introduced as "the ultimate studio lens,' we were confident that its
larger relative aperture, superior wide-angle coverage and shorter M.O.D. would
raise a few eyebrows in the industry. Less than a year later, more than 100 network stations, independents,
ETV installations and production houses proved we broke an industry precedent.
With understatement. For more information, or to arrange a demonstration, please write or call:

Canon’

Canon U.S.A.Inc. Head Qffice. 10 Nevada Drive. Lake Success. N.Y. 11040 (516) 488-6700 ¢ 120 Industrial Drive.
Elmhurst, 11l. 60126 (312) 833-3070 » 123 Paularino Avenue East. Costa Mesa. Ca. 92626 (714) 979-6000
Canon Cptics & Business Machines, Canada, Ltd., 3245 American Drive. Mississauga. Ontario L4V 188, Can
Canon Amsterdam N.V., industrial Products Diwision: De Boelelaan 8, Amsterdam, Netherlands

©1978, Canon US.A. Inc
Circle 117 on Reader Service Card
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Which recorder is right for you?

The ITC 750 can handle many pro-
duction schedules with ease. It is
versatile, dependable, professional.
750 users say, "lt's unquestionably

the finest recorderinits price range!”’

The 850 costs more. And, for many,
it's worth every dollart When produc-
fion is heavwy and complex—with ex-

INTERNATIONAL TAPETRONICS CORPORATION

Bloomington, Illinois 61704

tensive editing and shutting—850
features work magic. Smooth, gen-
tle, quiet. effortless. Users say, "The
850 reads my mind!”

Which for you? Needs, preferences.
budgets, all play arole. Call us. We'll
help you make the right choice.

Marketed exclusively in

Canada by McCurdy Radio Industries. Lid.. Toronto

{750
$2015 Mono
$2320 Stereo

850)
$3050 Mono
$3870 Stereo

Console cabinets,
stacking kits, cartridge
machine optional.

Circle 118 on Reader Service Card
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CALL TOLL-FREE
800-447-0414

Ask about cur no-risk, 30-day tnal offer. Lease
purchase plans available. Generous trade-in
allowances, Two-year warranty. in lllinois.
Hawail or Alaska call collect: (309) 828-1381
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segments, plus till music. The reels are
assigned to day-parts. and are played in
“straight’” order. About 600 reels are
initially supplied (300 hours of music).
Updating is frequent and usually adds
up to at least 200 new reels a year.

The value of a syndicator to a beauti-
ful music station goes far beyond the
expert assembly of the programs. Get-
ting the music together in the first place
is becoming nearly impossible without
the investment of really large amounts
of time and money, far outside the re-
sources of a station in a medium or
small market. Bill Wertz spends a large
proportion of his time scouring the
market for suitable material, a process
made difficult by the almost total disin-
terest in beautiful music on the part of
the American record industry, In addi-
tion, of course. KalaMusic must be
supplied with the **contemporary’” ma-
terial that 1s an important part of the
mix.

The most expensive part of the sup-
ply process. however. is the custom
recording that many of the syndicators
in the field now find necessary.
KalaMusic is underwriting a continuing
series of original recording sessions,
Some of the groups engaged for these
sessions are George Greeley. the Fair-
field Orchestra and Singers. Frank
Chacksfield. Johnny Gregory. and the
entire Canadian Talent Library. This
operation will expand. It obviously
brings radio stations music they could
never get on their own.

Putting the music together in pleas-
ing playing segments is obviously a
matter primarily of personal talent, but
it is aided for KalaMusic by a computer
that stores all tities and other data on the
music and can be called on to supply a
list of titles sequenced in the right gen-
eral way. The computer is a great aid
toward finding the optimum rotation.
balance. and control of repetition.

The KalaMusic programs are not an-
nounced: Trivers and Wertz believe
that the station must do that part. for the
convincing ‘'liveness’ that is essential,
But the programs can be used by either
automated or non-automated stations.
They insist they don’t dictate in any
way to a subscriber. but are ready witha
rich body ot advice on programming.
sales. technical operations. promotion,
etc. This advice can be used or not as
the station management sces fit.

The Kala operators are convinced
that their programming gets much of its
quality from the tact that they are ac-
tively operating a radio station and
adapting the programming to its day-
to-day needs. Thus they are up-to-
the-minute on audience trends. and can
keep their subscribers fine-tuned for to-
day's markets. BM/E
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Now Two
Plrmlr_’r Plotter
-INS

forugOur
Top Draw-er

MODEL 2010 LEVEL AND FREQUENCY DETECTOR CMRRLIRE

The new UREI Model 2010 is the second of a series of
plug-in modules for our Model 200 X-Y Plotter. The
2010 module enables the 200 to plot both amplitude
and frequency information received from coherent
signals such as pre-recorded test tapes, records or other
remote signal sources. It features SFD (Smart Frequency
Detection} which distinguishes between coherent signals
and random voice-type interruptions. The circuit stores
the last measured frequency in memory, lifts the pen,
and waits for new updated frequency and level informa-
tion before continuing. It can be synchronized from
either the input signal or a different external source for
piotting channel separation, head crosstalk, etc.

MODEL 2000 AUTOMATIC SWEEP FREQUENCY

GENERATOR AND RECEIVER MODEL 2010
The Model 2000 plug-in module, our first of the series,
has an internal sine wave generator and receive Circuitry e

for automatically creating amplitude versus frequency
response plots on the URE| Model 200 X-Y Plotter.
The Model 2000 features a unique Slope Sense* circuit
which automatically slows the sweep rate when rapid
amplitude changes occur, and then resumes its normal
rate afterwards.

Both Modeis 2010 and 2000 plot . r
signals from 20 Hz to 20 kHz l

on K&E or DIN Audio Response

Graph paper with 0.05 db resolu i
tion and a dynamic range of over ’ I -
60 db. Vertical scaling is switch - J
able from centimeters to inches. 2 r
(UREL quality, of course) Avail

MODEL 2000
able from your UREI dealer. ‘patent applied for.
5
model 200
®
e

8460 San Fernando Road, Sun Valley, California 91352 (213) 767-1000
E xclusive export agent: Gotham Export Corporation, New York
Circle 119 on Reader Service Card
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TELEVISION

PROGRAMMING & PRODUCTION FOR PROFIT

Cah o s , ‘e

CBS Sports Makes Big Splash Underwater

With Video

SHARK! THE VERY WORD IS ENOUGH to
strike terror in the hearts of millions, a
certain sign to get out of the water —
tast. For the 150 people involved in the
production of the CBS Sports Spectucu-
lar " Professional Underwater Sports-
man’s Competition,”” however, the
sighting of a shark was the signal for
everyone to get info water.

The program brought together a team
of engineers and production people
who shared two common interests. both
critical to the success of the show: a
deep love of the sca. and an interest in
expanding the horizons of the video
medium. It represents the first time that
television cameras have been used be-
neath the water for a documentary-like
sports program. Producer Stuart
Goodman (Stwart Goodman Produc-
tions) had been a statt cameraman for
ABC Television for |4 years: CBS
Sports Spectacular executive pro-
ducer/director Bernie Hotfman had
been influential in CBS’s decision to
use tape whenever possible for all its
sports shows: facilities and technical
director Frank Celecia (ENG Produc-
tions) was a veteran TV cameraman
and enginecer with extensive know ledge
of the perils of electronic field produc-
tion: and cameraman Pierre Bonnes-
cuelle de Lespinios headed his own
Miami-based underwater photography
company. Together. they formed a
team in which the traditional bound-
aries between engineering and produc-
tion were limited more to job titles than
what they actually did.

Portable equipment a must

The first decision 1o be made by the
team was which camera to use. They
looked at Compact Video's AquaPak. a
PCP-90 mounted in a special underwa-
ter housing and connected to a topside
CCU. It was felt. however. that for the
documentary-type situation they were
anticipating. as much control as possi-
ble would have to be given to the
cameramen since the action would be
tust-paced and dramatic. Although
Hoftman expected to be able to closely
monitor the action from the 89-foot
cabin cruiser Pelorus Juck. which was
to serve as the mobile production
center. he felt that only the cameramen

26

or their cable tenders would have the
360-degree angle of vision suddenly
opened up underwater. For these rea-
sons, focus and zoom controls on the
camera itselt were considered critical.

Another tactor dictating the use of
ENG rather than EFP cameras was that.
with cameramen, cable tenders, com-
petitors, shark cages, and Paul
Tzimoulis (competition director and
editor of Skin Diver magazine) under-
water at the same time, not to mention
the sharks, it was felt desirable to have
as little camera-to-surface cabling as
possible. An ENG camera could be
connected with a thin coax to the sur-
tace recorders. By attaching tennis
halls to the coux. they were able to float
the cables almost directly vertically to
the ship. keeping underwater cable to
an absolute minimum,

Everyone's experiences with the
RCA TK-76 camera in a variety of de-
manding situations suggested that this
was the way to go. and Jon Wood. a
mechanical engineer. was commis-
sioned to constructa special underwater
housing for it. The housing had to ac-
commodate not only the camera head,
but also a 12-to-one Fujinon zoom lens
and internal batteries that could be
quickly replaced: obviously, with
sharks. no one wanted to chance an
electrical cable being bitten through.

Wood's first job was to move the
viewfinder monitor as tar towards the
back of the camera as possible. taping it
to the camera’s side so it could be seen
through the back port. A special correc-
tive lens had to be made for the front
port to account for the ditferent refrac-
tivity of water from that ot air. This
proved to be less of a problem than
originally anticipated since, with TV's
narrower aspect ratio. no edge beveling
was required (as is the case with under-
water housings for tilm cameras).
Mechanical levers, within reach of the
cameraman’s fingers while supporting
the camera with two handles on the
bottom of the housing. were required to
connect the lens’s zoom and tocus bar-
rels. The housing had to have a pressure
inlet for the 5% pounds of air that would
be required to oftset the etfects of the
100-foot depths it would be subjected
to. And it had to have a bleed valve to

www americanradiohistorv com
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Cameraman lines up shot during rehearsal
for “Professional Underwater Sportsman’s
Competition.” Note rod linking lens barrel to
cameraman's fingertips
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Jon Wood's custom-designed housing for
RCA TK-76. Sighting device at frontend is for
rough alignment only since camera’s
viewhinder monitor was piainly visible

let out the air quickly so batteries could
be changed.

The 100-pound camera and housing
were first tested in a heated swimming
pool (to simulate the conditions in trop-
ical waters) at a Long Island high
school. Using the swimming lane lines
as a reference. camera, lens, and hous-
ing checked out beyond anyone s wild-
est hopes: in a one-hour test period,

continued on page 28
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American Data

Research Park
P. 0. Box 5228
Huntsville, Alabarna 356805 USA

Phone (205)837-51680

TWX 810 7286-2125

A North American Philips Company
‘
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3 4 4

TIME IN FRAMES
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(720 WX x BLACK l
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No matter what your company'’s
production specialty, news,

commercial programming, 6r

instructional television, the
American Data complete line

of field proven production

switchers have the features
= you'll need to do the job.

ADC NORTHEAST ADC MID-ATLANTIC
Box 452 5504 Waterway

New Hartford, CT 06057 Rockville, MD 20853
(203) 379-7840 (301) 460-1454

ADC WEST

3760 Cahuenga Bivd.
North Hollywood, CA 91604

(213) 760-3221

ADC SDUTHEAST ADC MIDWEST

2219 Dakawana Rd., N.E P.0.Box 21324
Atlanta, GA 30345 Indianapaolts, IN 46227
(404) 6332100 (317) 784.3000
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there was less than a 10 degree signal
drift!

For recorders, Ampex VPR-Is were
chosen (one for each of the three
cameras). The decision was based on
the team’s desire to have optimum sig-
nal quality and to use the most modern
equipment available. Since the entire
control room and video operations had
10 be housed in the cabin of the Pelorus
Jack tair-conditioned to provide some
degree of protection against the marine
environment, not known for its kind-
ness to video equipment), size was also
a factor, and two-inch recorders were
theretore ruled out. Hotfman estimates
that the one-inch equipment cost an
extra $7.000 over U-type VCRs. For
video's first major excursion underwa-
ter, he considers the investment to have
been worthwhile. Fortunately, as we
shall see, they also brought along Sony
BVU-100s as backups.

Underwater communication pres-
ented another set of problems. Director
Hottman wanted to be able to have
two-way communication with his
cameramen. This would enable him to
cover all bases. tor although the
cameramen would be given a game plan
in which one underwater camera would
always be on the sharks, the second
underwater camera on the two-person
contestant team, and the third camera
topside to cover the three teams as they
prepared to dive and interview them
after the ten-minute competition

Competitors with
shark-tagging de-
vices. compeltition
director with score
pad. and camera-
man During actual
production. tenmnis
balls were attached
to coax cableto float
1t directly up to the
surface. Camera-
men also held their
breath as much as
possible to avord ar
bubbles interfering
with the shots
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periods, Hottfman wanted to be able to
change things around in emergencies.
If a cable tender saw a shark coming at
the camera from behind, Hoftman
would know that they were leaving
their position and get the second crew to
cover the action. Hoffman also wanted
two-way communication with the com-
petition director, who would be watch-
ing the contestants from below and
scoring them based on whether the
identification tags were attached to the
sharks” dorsal fins or other parts of the
body. Hoffman wanted to be able to
record Tzimoulis's voice for the track,
as well as find out about any problems
that were developing.

The solution was found to be the
Wetphone unit manutactured by Sound
Wave Systems — a transducer,
functioning in much the same way as a
CB radio does on land. Each camera-
man was titted with a special combina-
tion face mask/two-way communica-
tions device, while Tzimoulis used his
own muzzle-like tace mask with built-
in radio. During rehearsals, however, it
was found that the cameramen had
enough problems regulating their pres-
sure and keeping up with the action
without having to deal with the bulky
face misks: they were abandoned in
tavor of conventional face masks and
auxiliary listening devices. It also
turned out that, during the actual com-
petition, Tzimoulis forgot to plug in his
mic in his excitement to get underway.
Thus, the production was actually car-
ried otf with only one-way communica-
tion, and apparently did not suffer as a
result.

Good picture quality at 30 feet —
with no lignts

On May 30, 1978, some 150 people
gathered on St. Thomas (U.S. Virgin
Islands) for the week-long production.
Among them were shark experts Ron
and Valerie Taylor, Gordie Waterman,
and Howard Hall, all of whom had been
involved in the spectacular film photog-
raphy seen in shark films like Jaws {
and /I, Blue Water White Death, and
The Deep: together with two local di-
vers, they would form the contestant
teams who would participate in the bold
experiment of video underwater. For
although the show had been cast into a
sports format, with the teams each
given ten minutes to attach as many
Marine Fisheries identification tags to
as many sharks as they could, everyone
was aware that the real competition was
the video equipment vs. the elements.

Installation of the video equipment in
the Pelorus Jack control room went
smoothly. especially since, with re-
corders for each camera, no switcher
was needed. A portable generator tor
recharging the batteries, which had to
be purchased in the U.S. since one
could not be located on St. Thomas,
was also installed and checked out.
After a day of orientation, the first full
underwater rehearsal arrived.

The first problem to be solved was
how to set white balance on the
cameras, since the automalic circuits
could obviously not be used once they
had been sealed into the housings. To
approximate the light conditions that
would be found beneath the surface,
Celecia took the cameras into a dark-
ened cabin aboard the yacht and set the
white balances there. This proved an
almost identical match to the light
levels underwater, and no further
balancing was required.

The second problem that became
immediately apparent was that the
camera batteries, with a rated life of
two and a half to three hours, never
lasted more than an hour underwater,
usually starting to drop in about 45
minutes. This meant that, during the
competition, the cameras would fre-
quently have to be surfaced to have
their batteries changed, and the team
seriously wondered whether the deci-
sion to not Tun power through a cable
trom the surface had been a wise one.
However, the design of the competition
meant that there would be ample time to
“‘reload’’ between each contestant
team.

Other than the problems noted
above, the rehearsal went extremely
smoothly, with footage of the vivid
colors of marine life *'putting film 1o
shame,” according to Hoffman. One
pleasant surprise turned out to be the
ability of the camera/lens system to
faithfully reproduce even the color red

continued on page 32
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The Suitcase Mixer.
Professional & Portable.
Only $6,750 from Neve!
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The all new Neve Model 5422 Suitcase Sound Mixer
is designed to provide the broadcast, sound
recording and film industries with a high quality
portable mixer. It features 8 inputs with
equalization, 2 main outputs, 2 auxiliary outputs and
a lot of other facilities. External mains supply and
rechargeable battery pack are available.
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This high quality "location’ sound mixer is ideal
for ENG and other remote use. Battery pack is $130.
External power supply is $550. Please cail or write
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Rupert Neve Incorporated, Berkshire Industrial Park,

Bethel, Connecticut 06801 Tel: (203) 744-6230, Telex: 369638
Rupert Neve Incorporated, Suite 609, 6255 Sunset Bivd.,
Hollywood. California 90028 Tel: (213) 465-4822

Rupert Neve of Canada, Ltd., 2717 Rena Road,

Maiton, Ontarfo L4T 3K1, Canada Tel: (416) 677-6611

N Neve
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How to get TV station quality
even If you're not a TV station.
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Introducing
the Panasonic AK-920.

There are many ways of getting TV station qual-
ity from a Plumbicon® color camera. You can
either own a TV station. Own a lot of money. Or
better yet, own Panasonic’s new Plumbicon
color camera, the AK-920.
Not only does it give you TV station quality in
the studio, it gives you TV station guality aimost
everywhere else. That's because it's fully self-
contained, with the YI/Q encoder and the RS-
170 sync generator built into the camera head.
But perhaps the best part about the AK-920
is the technology that has been putinto it. Like
a new color-trap circuit in the encoder and
level-dependent circuit for reduced color noise,
which is particularly important under tow-
light conditions. And for excellent
edge detail and high

frequency

response, there's an adjustable horizontal
aperture circuit built into the camera head.

And since the AK-920 is a Plumbicon camera.
you get performance that's hard to beat. Like
low noise. low dark current and lag. high sensi-
tivity, as well as the capability to reproduce high
brightness detaiis without burn-in or blooming.

The result of all this very impressive technol-
ogy is equally impressive performance. Like
horizontal resolution of more than 500 lines at
center. A S/N ratio of 48 dB with recommended
illumination of 150 footcandles at F/4. And a
+ 6 dB gain switch for minimum illumination of
just 15 footcandles at F/1.8.

You also get precise stability of alignment as
well as the reliability that you expect from
Panascnic. Because the prismatic optical
system, the three one-inch pickup tubes. and
the deftection coils are mounted on an
aluminum die-cast chassis.

Also included are removable camera head
side panels for easy maintenance. A self-con-

tained. multi-function viewfinder. Color bar
generator. And focus-wobble anc saw-

e ——— tooth-generator test circuits. Plus some
i —— { rather impressive options. Starting with

' the AK-9220 remote control unit.‘To a
1 10:1 zoom lens with buiit-in 1.67X and
| 2.5X lens extenders for versatility in
location shooting. To a vertical aperture
corrector, AK-9620. To the AK-9720 cable
equalizer for the RBG signals.
There are also three different versions to
choose from. The AK-920ST with studio-grade
Plumbicon tubes. The AK-920IT with industrial
grade Plumbicon tubes. And the AK-920 with-
out tubes.
So before you buy any color camera. audition
the AK-920. It's Panasonic's way of giving you
TV station quality, even if you're not a TV station.

For more information. write' Panasonic Company, Video Systems Division.
One Panasonic Way. Secaucus. N.J. 07094,

In Canada. contact Panasonic Video Systems Department. 4C Ronson
Drive. Rexdale. Ontario M9W 1B5

Plumbicon is a registered trademark of N.V. Philips’ ot Hollanc
tor TV camera tubes.

Panasonic.
just slightly ahead of our time.
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FACT
Nobody can match the...

Spotmaster”’

SO0 sene

Tape Cartridge Machines

The cart machines with features competitors can’t match . ..

FEATURES 3000 SERIES. RP SERIES  CAIT 90
Nortronics* Duracore” Heads YES No
Auto/Manual Fast Forward Option No
Low-Voitage Current Regulated Solencid 33 No No
Models for ' and % Rack Widths No No
Independent Azimuth Adjustment No No
Cartridge Brand Interchangeability No No
Headphone Jack for Maintenance No No
Wider Record Input Range =24 to+20 [—20 to0 %k
Solid State Switching Logic YES No No
Microphone Input Option YES No No

* Not specified

Model 3100 Slim Line—
the space saver for A size

cartridges. Available in ]
mono and stereo play- “F—

back.

Modet 3300 Standard—
lor A, B and C cartridges.
Available in mono and
stereo. record/playback
and playback only.

Model 3200 Compact—
tor A and B carlridges.
Available in mono and
stereo, record/playback
and piayback only.

Professional in every way, Series 3000 are premium quality
products with Spotmaster exclusives such as: Phase Lok Ill head
bracket, premium Nortronic heads, advanced IC circuit/solid
state design with exceptionally wide dynamic operating ranges.

For complete information call or write your
local Spotmaster*® distributor or contact:

I=E]

s FLIMBIAYS company

BROADCAST ELECTRONICS INC.

4100 NORTH 24th STREET, QUINCY, {LLINOIS 62301
TELEPHONE: {217} 224-9600 TELEX: 25-0142

Circle 122 on Reader Service Card

32

www americanradiohistorv com

TV Programming

down to a depth of 30 feet with no
artificial lights and no ““painting™
whatsoever. (Lights had been sac-
rificed both because they might have
interfered with the competition by scar-
ing the sharks and for budgetary rea-
sons.} With film. red disappears
quickly in water since its wavelengths
are absorbed more rapidly than those of
blue. Without heavy hltration, adding
further to the lower light levels found
underwater. film is unable to record
reds below 15 to 20 feet.

Camera. .. action...where are the
sharks?

With the amount of pre-planning and
rehearsals. it seemed that a model shoot
was in progress, and when the Pelorus
Jack anchored at the competition area
on the first actual shooting day. it
seemed as if they might actually be able
to wrap itup in one day. Unfortunately .
Murphy™s Law. as always. proved
operative. Competitors and ¢crew bob-
bed at anchor all day without a single
shark being sighted in the area —
though they had been abundant two
days earlier dunng the rehearsal. The
following day. which had been setup as
a backup competition day with plans for
shooting marine life and coral land-
seape cut-a-ways, also passed without a
single shark entering the competition
area.

In a total quandary. Goodman and
Hottman were faced with the prospect
of having thrown the entire $100,000
budget down the drain since, with the
exception of the on-land “island hop-
ping”" and aerial shots done carlier in
the week. they did not have 4 minute of
useful footage. A local fisherman
suggested that they had been overbait-
ing the competition area and that the
sharks were probably overfed: he
suggested an alternate location near a
small neighboring island.

The decision to move was not an casy
one. First, it would involve hauling up
the shark cages that had been tied off
around the competition area. transport-
ing them to the new site, and re-
anchoring them. There was, of course,
no guarantee that sharks would be pres-
ent in the new arca, either. Most impor-
tantly, however, it would mean that the
Pelorus Juck. with all its air-
conditioned comforts, could no longer
be used since it would be too large to
mancuver safely near the island. If the
production moved. it would have to
rely on the BVU-1)0s.

Nonetheless, the next morning (the
day originally allocated for transporting
the equipment back to the mainland)
tound a slightly stripped-down produc-
tion unit aboard a 40-foot wooden boat
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bobbing at anchor at the new location.
Besides having lost their one-inch re-
corders, they had also lost their air con-
ditioning. and a jury-rigged system of
portable fans, hairdryvers. and whatever
else could be found were run off bat-
teries to cool the equipment and keep it
dry.

It seemed. during the long, long day.
that nothing was going to happen again.
They watched the sun. 1deal for under-
water shooting when it s almost di-
rectly overhead. slowly begin to sink. [t
wis not until 3:30 in the atternoon that a
lookout culled out the magic word
everyone had been waiting to hear for
almost three days — “*Shark.™" Every-
thing sprang to life. Tzimoulis and the
Taylors (the first team) got into the
water and were all set to begin when
one of the cameramen sprang a leak in
his SCUBA geur. torcing the camera-
man who had originally been assigned
to cover the topside activities to quickly
suit up and replace him. This delay. in
turn, meant that camera batteries began
torun low after the Taylors iwho_ by the
wav, won the competition) had com-
pleted their ten-minute period. and had
to be replaced. The third team did not
actually get into the water until 5:30
p.m. With the sun almost setting and
the diving team in 100 tect of water, the
cameras and lenses were able to dehver
recognizable pictures of the whole ac-
tion. The shoot had been saved.

One-inch post production

Post production. oo, added its
share of the Murphy's Law quotient.
Again desiring to use the most
modern. sophisiticated equipment
available. it was decided that post
production would be done on a one-
inch on-line CMX system at Off Line
Editing in California. The 36 half-
hour cassettes were dubbed up to
match the Ampex-format one-inch
material. However, a chance conver-
sation between Goodman and the edit-
ing facility a few days before the ses-
sions were to begin turned up the fact
that Off Line’s system was set up for
Sony rather than Ampex one-inch.
The tapes had to be dubbed to the
Sony format almost overnight. Four
video editing days and one audio mix-
ing duy (at Reeves/Teletape’s Sound
Shop) later, the show was in the can.
As you watch it (early next year), you
might note that the image at the end
of the show of the last competition
team was shot in 100 feet of water at
5:30 p.m. on ¥%-inch cassettes with no
signal processing or painting and
edited through five generations!

Video to explore the jungle
Have all the problems encountered

by the production and engineering team
soured them on video? You'd betier
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believe this isn’t the case. Stu Good-
man and Frank Celecia recently com-
pleted asix-day shoot tor ABC s 4/ My
Children down on St. Croix involving
46 scetups. For the underwater se-
quences they went to the same camera
and housing they hud used for the shark
tagging competition. Pierre Bonnes-
cuelle de Lespinios, meanwhile, is
working with a Hitachi SK-70 camera
in an etfort to see it an EFP camera—
one that offers greater control to the
topside director in the way of colorizing
and iris control—will not prove to be
more suitable for underwater applica-
tions. One thing of which both the en-
gineering and production teams are
convinced is that power should be
supplied from topside rather than from
internal batteries: the amount of time
lost 1n having to bring up the cameras.,
depressurize them and replace the bat-
teries was i major problem in their
underwater shoots.

For Goodman. Bernie Hoftman,
Celecia, and Bonnescuelle. the con-
stant expansion of video into remote
and nermally unaccessible places by no
means stops with the ocean. A short
while ago they came across what may
ultimately prove to be one of the most
signiticiant archaelogical discoveries
of the 20th century. a satellite photo-
graph of an area in Peru revealing, in
the middle of the jungle. outlines of
what many consider to be funcrary
pyramids like those of the Yucatan
peninsula. According to the group’s re-
search, the uarca has never been
explored and the mounds never opened.
Together with a team of archacologists,
explorers, and video engineers. they
plan o make that exploration—ulmost
in the style of the photographic team
which explores the island of King
Kong. Helicopters will drop video
eyuipment and engineers into the jungle
ncar the site. where they will set up a
base camp complete. it is hoped. with a
microwave earth station. As the party
of explorers debarks from their boats
only a few hundred yuards from the
pyramids, hacks their way through the
jungle. comes upon the pyramids with
their alleged pre-Incan inscriptions and
opens them to discover what they hope
will be a immense treasure-trove of
gold and arutacts, the world. linked
through microwave. will watch every
event through the eyes of the
explorers—Iive!

“*This is what television always had
the potential to do but is only now be-
coming sophisticated enough to
handle.™" concludes the team. *"We are
opening the world up 1o the eves of our
television audience—taking them
where they could never go themselves,
and where even our television cameras
have never been before. We're taking
television out of the studio—making it
part of the adventure of lite.”” BM/E
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TAPE SWITCHERS
FROM

& _ 1 }E‘E;

SA141, Mono

& [nput selector providing 20 mono
or 15 stereo inputs, —20dBm to
+8dBm, bridging, balanced.

o Tape to telco feed select provided.

® Source selectable from input
switch, direct cart or tape inputs.

* Two active, balanced, outputs
provided. One, unswitched, at
—10dBm max. and one, switch
selectable between 2 outputs and
off, +8dBm max. |

e Program gain control provided.
SA143 equipped with a push-pull
switch allowing either ganged or |}
separate control of the 2 channels.

e Self-contained 3W monitor
amplifier with speaker, headset
jack and gain control.

o All circuit connections made to
rear-panel mounted connectors.

® Packaged, complete with power
supply, in a compact, 3'zinch
high, all-metal rack-mounting
enclosure.

McCURDY RADIO INDUSTRIES
Chicago (312) 640-7077, TWX 910-222-0436
Now York (201) 327-0750, TWX 710-988-2254
Toronto (416) 751-6262, Telex 06-953533

Circle 123 on Reader Service Card

33


www.americanradiohistory.com



www.americanradiohistory.com

“Programming is a reflection of the
society we live in.”

A. R. Van Cantfort, program manager of
WSB-TV, Atlantu, Gu.. President. National
Association of Television Program Fxecutives,
looks at prograntming from the point of view of
a man who speaks both to and for the locu!
audience.

“The program director has got 1o
know his community. If he is a responsi
ble broadcaster, he will. We have a tre
mendously loval tollowing. and we carmed
it. We have a community ascertainment
program. Department heads go out and
interview community leaders for an hour.
one-on-one. They tlk about the prob
lems of the community. Ivery two weeks
we have a community affairs luncheon
with a group representing i particular
problem area. We discuss thetr problems
and how we can help. [ make a speech or
talk with some community leader about
twice a week. There is always teedback. |
always wind up with a question-and
answer period. I read every picce of mail
that comes to me. The first thing every
morning [ read the call sheet—it lists
every aall that comes in comphining
about a program. These are some of the
ways | stay in touch with the community.

™

“Flook at programming as pretty much
a reflection of the society we are in, What
we are depicting is what 18 happening. 1t
vou are upset by the amount ot violence
on television. vou really ought to be upset
about what is happening in society. and
not necessarily blame the messenger.
Parents have thedr responsibility not o
just automatically sy, " Go watch TV Of
coursé. the broadcasters have responsibil
ity. too. And they have o aceept that re
sponsibility. Qurs is the only industry in
the world that has such a strict voluntry
code.

“As long as | am progrum director, we
will have a live local show. The people in
Atlanta know they can get on our station,
We are here to serve the community.

“1 won't buy the premise there is noth
ing pood on television. Nowadays the
snob thing to say is. "My kids don't even
know TV cxists.” I have to sy vou are
wrong. because your kids are missing a lot
of good things.

“Liln will never go out of our busi
ness. [tis the smple. We use both tilm and
tape. Much of the choice has to do with
which equipment is available. We might
wind up on a given day with everything on
film. or everything on wpe. It we are
going to go into the mountains, [ am
going to take film because itis more reli
able. Idon’t have to worry about power or
clectricity or the hatteries running down,

“If [ were just starting out, [ would
look into the faature area. T would think
of becoming a consumer reporter. an
ceology reporter or a specialty reporter.

www americanradiohistorv com

You can't just say. D want to work in TV!
oo nuny people want the same thing.
You have to develop a skill or a specialty.

“lt the local broadeaster doesn’t muke
his service important to the community.
and himselt an asset 1o the community,
somewhere along the line someone is apt
to ask. “What do we need him for?” The
local broadcaster has got 1o sty involved
with local programming. We need more
choices. and we need to encounge the
people willing to tuke chances”

I wner publication, “lelek,” leading brod-
cust industry professionals talk abont their
axperience. and we tell you abont onr latest
technical und product developmens. If
vour totded like 10 be oa our mailing list,
terite Easiman Kodak Conupany, Dept. 6040.

343 Stare Strect, Rochester, New York 14050,

FANTMAS KODAK ¢ OMPANY
ATTANTA. +0s 361 6810

CHICAGO. 412 6%+ S300

DALLAS 214 48] 3220
HOLLYWOOLE 215 404 0151

SER YORK- 212 262 "W
ROCHESTIR T16 254 1300

SAN FRANCEN (3 £18 771 6058
WASH D 202 S8 9300
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Test Your Radio Broadcast Plant
For Signal Quality, Not Just For

The FGC

Of course you have to pass the FCC's Proof of Performance tests with flying
colors. But that will not come near assuring you that your signal has the high
quality needed in today’s competitive radio market. In this article, several
experts describe the additional tests you must make to find out how your

signal really sounds to listeners.

YOU HAVE SUCCESSFULLY RUN the Proof of Performance
tests on your FM station. That means, doesn’t it, that you
are in shape to put a high-grade signal on the air?

Wrong! — unless you have also completed a whole
series of additional tests that the FCC says nothing about,
and have adjusted your broadcasting plant to meet certain
standards in the characteristics covered. This article will
consist of advice from a number of experts on what really
constitutes proper testing of an FM transmitter, and par-
ticularly the audio line, to make sure the signal quality is
up to today’s standards. The need to expand the testing
routine well beyond that in common use five to 10 years
ago is becoming more compelling as the standards of
quality for broadcast sound go higher and higher.

Before getting into the specifics of the tests, we em-
phasize the obvious fact that they imply the use of test
equipment of absolutely top grade. Fortunately, the last
few years have seen an upsurge in the number of high
quality test units on the broadcast market. We will return
to this topic later with some suggestions on the kinds of
test equipment the broadcaster really needs from among
the many systems now available.

James Loupas of James Loupas Associates noted that
the proof of performance is non-indicative not only for
quality but also for efficiency, certainly one of the aspects
of performance that every station management wants to
know about. Tests for efficiency are well understood by
radio engineers.

For quality the effort of course focuses strongly on the
audio line. Loupas notes that every unitin the line, and the
line as a whole, must be checked for all the traditional
audio qualities at “*hi-fi’* levels: frequency response,
harmonic and intermodulation distortion, signal-to-noise
ratio, etc. Any distortion in the line above 0.5 percent

Ballantine frequency counter is typical of systems with extremely
high accuracy on both AF and RF

must be run down, its cause identified, and means of
reducing it sought out.

A goaod rule, says Loupas, is to maintain a minimum of
15 dB of headroom in every element of the line, and in the
line as a whole. This implies not only high-grade equip-
ment, properly maintained, but the right interface levels
between units. ls the new super-fidelity turntable preamp
overdriving the console input? Both preamp and console
could be super-right, but the combination might produce
very high distortion.

A characteristic vital in a stereo plant and often over-
looked is differential amplitude, that is, the amplitude
balance between the two channels. This must be tested at
every point along the audio line, right up to the modulator
in the transmitter. Obviously, any unitin the line can upset
the channel baiance. One good way to make the check,
says Loupas, is to put a disc with a continuous standard
tone on the turntable and feed it to both channels, with
phase reversed in one. That makes adjustment a nulling
operation because the combination of the two channels
must be zero at every point. Program material, Loupas
points out, is useless for the differential amplitude checks.

Ray Harrison, of Harrison Engineering Associates,
makes a detailed plea for repeating all the checks in a
regular maintenance program. He cails essential the in-
stallation of monitoring equipment that will show day to
day changes. The monitoring equipment must be abso-
lutely high grade and chosen with care. You should know
the specs of a monitor speaker, for example, and listen to
it carefully before you buy it — many of your basic
decisions about the quality of your signal will depend on
what comes out of that speaker.

Minor deterioration that may not be serious enough to
cause audible trouble often signals larger deterioration on
the way. Itis easier and usually cheaper to correct faults in
their early stages. Complementing this regular monitoring
is regular preventive maintenance. which means regular
cleaning of contacts in jack fields, for example. Very
important. says Harrison. is regularly listening to the
program at every point down the line.

It is particularly necessary, says Harrison, to check the
settings and performance of audio processing equipment
on a regular basis. Make sure compressors, limiters, etc.
are handling the signal in the way you intended. Slight
misadjustments can make big changes in quality.

continued on page 39
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What’'s 5’7’

22" wide...

delivers up to 3000 watts...
andis priced under $10,000?

CCA proves good things do
come in small packages.

Our new CCA FM2500R
FM transmitter is compact.
Trim. Attractive. And FCC
type-accepted up to 3000
watts. We callit The Little
Rascal.

No compromise has been
made! Our 100% solid-state
modular exciter combined with
the added enhancement of the
optional CCA FM-Optimod
assures the most competitive
signal available today.

Only a single tube is used.
Neutralization is not required.
And the finest power supplies
and full wave bridge rectifiers
assure conservative design.

NEW CCA FM2500R
FMTRANSMITTER

The Little Rascal's
advanced control system has
every desirable feature
demanded bytoday's
sophisticated engineers. Like
buiit-in filament preheat,
recycling overload protection,
status lights and remote
controlinterface. They're all
standard.

Automatic high VSWR
protection can easily be added
by installing the new, solid-
state CCA Watchdog .

You can have a new CCA
FM2500R for under $10,000
FO.B. U.S.A. Write for full
details and specifications.

CCA Electronics Corporation @ Broadcast Plaza e Box 5500 e Cherry Hill, N.J. 08034
Call toll-free: 800-257-8171 @ In N.J. call collect: (609) 424-1500 @ Telex: 845200
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Only Cinema Products
can satisfyall your
TV-news

CP-16RA

MNC-71CP

Nobody knows TV-news gathering
equipment requirements like we do.

Ideally suited for American
television industry needs, the
MNC-71CP incorporates many
design features based on CP
inputs gathered from our extensive
experience in the TV-news/docu-
mentary field. The MNC-71CP is so
rugged and reliable, it is covered by
the standard Cinema Products full

Our extraordinary responsive-
ness to the needs of the working
TV-newscameraman in the field has
made “CP-16" practically a generic
term for newsfilm/documentary
cameras... and the standard of

4

the industry! one-year warranty (unprecedented

And we have a track record in the broadcast industry!).
for reliability and service that is On a recent visit o the U.S., Sadayuki keda (right), We also offer accessory
unmatched by any other camera Supervisor of NEC's Video Development Dept., equipment such as lenses, VTR,

anufacturer/distributor in the Broadcast Equipment Division, and Cinema . g [T .
;.nv_r:‘:ws Y atti e.rsinl ll:] e Products' Chiet Engineer Robert Auguste portable video set-up units, including
9 9 L5 exchange views on ENGIEFP practices and a unique portable 16mm fLI(rKl‘-tOG-tape
. equipment requirements. transfer system (the new -16).
Film and video
ee 1]
under one roof Complete package deals

What's more, we are the only ones who have Be sure to callon us as you analyze your equipment
available for you, under one roof, the finest film and needs. We can help you upgrade your news gathering
video newsgathering equipment and accessories: our operation with a complete video and/or newsfilm package
own CP-16 line of newsfilm/documentary cameras... deal — including special lease/purchase plans and a
as well as the most advanced ENG/EFP camera trade-in allowance for your obsolescent 16mm cameras
of its class — the all-new MNC-71CP, manufactured — a package deal specifically tailored to meet your
exclusively for us by NEC (Japan’s largest manufacturer particular requirements and give you the competitive
of broadcast equipment). edge you need in your market.

At the recent NAB Conference, For further information, please contact:

Ed DiGiulio (right), President of
Cinema Products Corp., and

R. Dennis Fraser, Vice President
and General Manager, Broadcast d |
Equipment Division??VE C America, G I ne ma E‘ p P'O' u C t S
Inc., display the Oscar and Emmy CORPORATION
awards won by their companies fachnoy 3 x

for their respective “state of the art” 2037 Granville Avenue, Los alifornia 90025
contributions to the motion picture Telephone: (213) 478-0711 B Telex: 69-1339 @ Cable: Cinedevco
and television industries.
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Radio Broadcast Plant

When using program material in a listening check, it is
a good idea, says Harrison, to go away from your regular
format. If you normally play AOR, for example, it may be
difficult to hear long-term deterioration with totally famil-
iar music. Try a symphonic recording: unfamiliar instru-
mental ranges may tell you something about the perform-
ance of the audio equipment you didn’t hear with the other
music. Harrison emphasizes, as did all the others inter-
viewed, the essentiality of top-grade equipment.

Dave Harry of Potomac Instruments restates the fact
that meeting FCC quality requirements is totally in-
adequate to putting out a competitive signal today. The
last decade of improvements in every part of the FM plant
has made it possible to put a high-quality signal on the
air, so the emphasis in well-run FM stations is shifting on
a large scale from the old loudness concept to that of a
clean signal with low listener fatigue factors. The listener,
educated by his home high fidelity equipment, is becom-
ing more and more selective as far as signal quality is
concerned.

Management will tell the chief engineer to make the
signal sound ‘‘less mushy.”” To identify the ‘*'mush’” and
control the fatigue factors, the chief engineer must have
the tools and the skills to find the slippages in his plant.
(See ‘*Banish Listener Fatigue,”” by Harvey Rees, in the
August issue.)

Harry enumerates some of the main kinds of trouble

The Test Equipment An FM Station
Must Have For Efficient Assurance
Of Audio Quality

With the help of suggestions from Eric Small, Eric Small
Associates; William Busiek, chief engineer of WGBH-FM;
and Lawrence Solow, of the CBS radio engineering de-
partment, BM/E has assembled the following list of test
equipment an FM station needs to do an accurate, efficient
job on audio signal quality.

® Audio generator with residual distortion below 0.01%.
& Harmonic distortion and noise analyzer.

¢ Frequency counter reading both audio and RF to high
accuracy.

* Wow and flutter test system, which includes the analyzer
and signal generator with standard 3120 Hz signal, plus
both tape and disc with the 3120 Hz signal.

® Dual-trace oscilloscope, to 10 MHz, with provision for
switching the traces to the X-Y mode with the two channels
having identical characteristics.

¢ Testtape with 100Hz, 1000 Hz, and 10,000 Hz signals at
controlled levels for checking adjustment of cart machines.
® Dual ac voltmeter, with two identical meters, for
menitoring amplitude of the two channels on a continuing
basis.

® Dual ac voltmeter, with two identical meters, for monitor-
ing amplitude of the two channels on a continuing basis.
¢ |ntermodulation distortion test system.

e Spectrum analyzer, covering the baseband to 100 kHz
(an RF spectrum analyzer will not show audio range signals
clearly enough; better resoiution is needed for tweaking
stereo generator, for example).

Note: Greatly increasing efficiency and accuracy, of course,
are the autormated, multi-test systems now available. A
series of harmonic distortion tests at progressive levels, for
example, can be made at least 10 times as fast on auto-
mated test equipment as on "manual” equipment.
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that testing must be directed to uncover. Cart machines,
tape machines, and turntables wear their bearings, pro-
ducing low-frequency noise and spurious frequency
modulation of the signal (one of the most offensive forms
of distortion, as Richard Sequerra pointed out in the Au-
gust issue). Faders on consoles are most likely to get noisy
from dirt, coffee, or physical damage uniess carefutly
maintained. Telco lines can upset the balance between
channels and the equalization. Head alignment in cart and
tape machines is, of course, a major focus of proper test
and maintenance. Transmitter tubes deteriorate, exciters
drift.

Dave Harry emphasized the necessity of keeping a
written record of the test results for every unit under test,
particularly to characterize all aspects of operation when
the unit is in proper trim. Only with such a record can the
beginnings of deterioration be spotted before the unit is in
serious trouble. Early diagnosis leads to easy cure — and
prevention of noticeable degradation of the signal.

Harmonic and intermodulation distortion are familiar
ideas to all radio engineers. What may be unfamiliar are
the limits of what is acceptable by today’s developing
standards. As far as the audio line is concerned, no elec-
tronic unit should show harmonic distortion above about
0.5 percent, and less is better. Although the transmitter
may have a somewhat higher distortion level, the point is
that distortion may be cumulative. Adding together sev-
eral units in the audio line with the transmitter may end by
putting three to five percent or more distortion on the air,
reaching levels that begin to be objectionable.

A form of distortion to which strong attention has very
recently been directed is transient intermodulation distor-
tion (TIM), distortion occurring on the leading edge of
very steep wavefronts, which is often not uncovered in the
tests long used for intermodulation distortion. Audio pro-
fessionals are somewhat divided as to how to measure it,
how much is too much, etc, (See report on audio consoles
at NRBA, in this issue.)

Walter Jung of Pleasantville Labs, who, with his as-
sociates, recently reported to the Audio Engineering Soci-
ety acomprehensive series of tests on amplifiers for *“slew-
ing induced distortion,’’ related to TIM but a more general
description, told BM/E that measuring the performance of
an amplifier at the highest operating frequency and at high
level is a good way to test for this form of distortion. This
produces very steep wavefronts, and it is the steep waves
that cause the trouble if the amplifier’s “*slewing rate’” is
not fast enough to keep up. The slewing rate is the rate at
which the amplifier can change level, and good figures
range from about 0.5 V/us to five V/us. Engineers who
are interested in a comprehensive study of this topic, with
careful measurements correlated with listening tests, are
strongly advised to get a copy of Mr. Jung’s paper. It is
Preprint No. 1252 of the Audic Engineering Society, 60
East 42 Street, New York, N.Y. 10017.

If the new higher standards of testing and performance
seem to broadcast engineers to impose a heavy burden,
they should recognize that the new generation of test
equipment has greatly lightened that burden with much
higher accuracy, and much more automation of operation
than we had in test equipment a few years ago. Running a
series of harmonic distortion tests at various levels, for
example, can be done at least ten times as fast as it used to
be, and with far higher accuracy, using such aids as
automatic nulling, meter autoranging, etc., available
today in the advanced testing units, BM/E
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AUDIO EQUIPMENT THAT DEFIES COMPARISON
—PRICE OR PERFORMANCE

The headline above is not just another hollow
advertising claim. It is simply a statement of facts.
A fact that started out as a goal over eight years
ago and is the result of both an intensive
developmental program and an ongoing awareness
of your, the broadcasters, needs.

We openly encourage your comparison with anything
else on the market. Write, wire or call COLLECT for
further information. Better yet, take advantage of
our 2 week trial offer and prove us to yourself. We
will both come out ahead.

Sincerely,
The products shown on these pages are but

representative examples of over 150 items

manufactured or sold thru RAMKO RESEARCH.
From turntables, audio consoles, distribution

amplifiers, and audio switchers to cart machines,
tape winders and mic and line amplifiers.

@_@

RAY KOHFELD
President/Director of Engineering

-

ooty

TURNTABLE PREAMPS. Leaders in their field.
MP-8 & SP-8 — Bal. out; 0.05%, dist.; 68dB gain;
+8dBm out {+21dBm mox); S/N —77dB down
ref. to 12mv in @ lkHz & +8dBm out. *:1dB
RIAA, remote scrotch & brilliance activation.
Mono, stereo, table top, and rack mount ver-
sions. $98 to $166.

ESP-38 — Bal. out; 0.03% distortion; S/N,
—85dB down referred to 12mv in @ 1kHz and
+8dBm out; *0.5dB RIAA; remote & local
scrotch, brilliance, rumble filter and mono acti-
vation; +8dBm out [+ 21dBm max.}, +60dB
goin. Lelt & right Hi/Lo equalization trimmers
and recessed level controls. Built-in turntable re-
mote start/stop relay. Stereo only. Price — $325.

AUDIO DISTRIBUTION AMPLIFIERS. Avail-
able in 12 different rock ond toble top versions.
All inputs ond outputs may be used balonced
or unbglanced and in any combination on the
same amplifier. All outputs are individually am-
plifier isoloted and will work into any load over
125 ohms without change in distortion or res-
ponse. Response 10Hz to 30kHz, +0.5 dB. Dis-
tortion 0.1%, or less. Hum and Noise 98dB down
referenced to +20dBm out. Channel separation
—75dB. DA's start os low as $145 for our 1x30
moss feed model, thru our 1x6 line and mic level
units, to our modular 20x80 rack mount design.
No need to pay more or settle for less, Price —
$145 to $2,276.

DC38 SERIES AUDIO CONSOLES. Outstanding
versatility and advanced technology. Unparalled
features such os 4 inputs per mixer, high Z bol-
anced bridging inputs occept mic level thru high
level, patch-panel input gain select, DC control
of all oudio, back lit alpha numeric readouts
above each mixer, solid state LED VYU meters,
dual channel {plus mono mixdown channel on
sterec), solid state switching and muting for
noiseless operation, selectable muting, plug in
electronics, and optional built in Clock/Timer.
Available mone or stereo and 5, &, or 10 mixer
versions. 4 year warranty with 2 week trial
peried. Price — $2,400 to $4,980.

DC-12 SERIES AUDIO CONSOLES. A remote
control consele with low profile control head ond
rack mount electronics that may be located up
to 90 feet away. Features 2 inputs per mixer,
silent illuminated touch switches, dual channel
{plus mono mix down channel on sterea), solid
state LED YU meters, DC control of all audio,
patch panel input gain select, selectable solid
state muting and switching, slide faders with
dual cue entry and plug in electronics. Since the
DC-12's are totally medular you may order any
number of mixers and odd on later. Twelve
channels may be accomodated and en addition-
al 8 may be added via the DC-12 extender. 4
year warranty. Price — $4,700 to $5,900.

SC.5, DC-5, & DC-8 SERIES AUDIO CONSOLES.
This series of consoles, whether single or dual
channel; table models or rack mount; 5 or 8
mixers, mono or stereo, feature illuminated touch-
pad audio select switching, solid state LED YU
meters, Simul-Q monitoring capability, full-range
gain selects on cach input, selectable solid stote
cue and monitor muting on all channels, and
plug-in electronics. DC control of all audio with
built-in relays for on-air lights and cux. muting.
Options include 4 and 8 chonnel extenders,
Simul-Q latching ond remote control of AC
equipment. These popular consales have recent-
ly been up-dated to incorporate many new fea-
tures. Price — $8464 to $2,298.

PORTABLE CONSOLE. PSM — A full 5 mixer
oudie console in miniature. Bal. in & out, 8 in-
puts, 3 of which are mic/line selectable & indi-
vidual compressors on mic channels =1 & *#2.
Tone gen., cue and monitor feed with gain con-
trols & phones select with gain control. Last 3
channels equiped with Q switch & the first 2
channels provide muting. A folding stend is part
of the unit and may be removed for rack mount-
ing. +8dBm out nominally (+18dBm max};
+2dB, 20Hz to 20kHz; S/N —75dB high level
and —62dB mic level. Max gain of 96d8 and
distortion of 0.3%. Compression/limiting range
of 35dB and a slope of 50:1. 934" W x 914" D

x 312" H. Price — $545.

i
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AUDIO ROUTER/ AMPLIFIER. The most versa-
tile, feature loaded switcher on the market. Plug
in cards for up to 16 inputs & 12 outputs. Each
input has an amolifier and level adjust tor ot-
tenvation and up to 17dB of gain. Output cards
feature dual bal. 600 Ohm outputs, momentory
BCD coded controls {may be slaved from other
locations], LED output status lights show thru
the front panel, and on-board mono/stereo select
switch. A smoked plexiglass front panel allows
the operator to tell the status of any output. Also
on the front panel are 2 rows of silent momentary
contact switches. One row for output selection &
one row lor input select. Contact RAMKO lor fur-
ther information and specs. Price — $716 - $2,108

—

LINE AMPLIFIERS. The ideal solution far your
line level problems can be found in one of the
4 different models offered. LA-2 (table top or
rack) and LA-55/10M: mono or stereo, balanced
or unbalanced high impedance inputs, 4+21dBm
maximum input level, 4+2IdBm maximum out-
put inte 800 ohm balanced fine, frequency res-
ponse +0 —1dB 10 Hz to 50kHz, distortion
0.008%, at +8dBm out. The LA-2 is o 2 channel
amplifier. The LA-55/10M is o modular rack
mount unit with up te 5 stereo or 10 mono chan-
nels. The LE-3 is @ 3 channel mono line amplifier
with equalization for high and low frequencies
and is also modular. Gain of all units, variable
to + 20dB. Price — $16 to $4469.

-._.-‘:'1‘—-". r.w't‘
i '.P 9. A’u‘

DUAL MIC COMPRESSOR/AMPLIFIERS. Por-
table dual mono & stere mic limiters that amplify,
mix, limit ond control gain. The DML-dual mono
is vsed where 2 separate mics must be indepen-
dently amplified ond compressed and mixed into
a common 00 ohm output. Primary and backup
batteries (or an optional AC supply). Includes
tone generator & talkback ability. The DML-1S
is an AC powered, stereo version. Input: —40dB
nominal, —18dB max. Gain: 90dB max. Limiting
Output Level: DML-2M, +10dBm. DML-1S,
+ 18dBm or +8dBm. Balanced Inputs and Qut-
puts. Dist.: 0.3%. Attack Time: 2 microseconds.
Noise: 60dB below limiting output. Size 2//2* H
x 54" W x B'Y4" D. Price — $239 to $274.

nn

MIC/LINE AMPLIFIERS. Duai function for mic-
rophone or line. The MLA series are ideal for re-
mote broadeasts, churches, mixer expansion, and
emergency situations. Front panel contrals for
mic or line selection and level. Mic input —60dB
in for +4dBm out. Line input balanced bridging
with gain variable + 26dB. —18dBm in provides
+8dBm out with an additional 13dBm of head-
room. Distortion is 0.1% or less. Response: Mic
channel *+2dB 20Hz to 20kHz. High level chan-
nel: *1dB 5Hz to 30kHz. Inputs may be used
bal. or unbal. XLR Mic connectors. Single or

dual channel, table top or rack mount. Price —
$128 to $195.

t

STUDIO MONITOR AMPLIFIERS. Exceptional
reproduction with high perfarmance and verso-
tility. 7 different models to choose from. MA-7
[mono), MA.14 (sterec}: 5W per channel into
8 ohms. Response: +0, —2dB 20 Hz to 19kH:z
at rated output. Distortion: 0.4%, max. at 1kHz
and rated output. Input: 5k unbalanced, 0.7V
in for max. output. Table top or rack mount.
SMA series: mono or stere, table top or rack
mount. 25W RMS per channel inte 8 ohms. In-
puts:  high Z balanced bridging. Response:

1dB 15Hz to 90kHz ot rated output. Distor-
tion: 0.6% at rated output. Built in muting cir-
cuit with input and output level controls and bass
contour adjust. Price — $96 to $269.

AUTOMATIC CARTRIDGE & CASSETTE LOAD-
ER. Precision wind your own carts and cassettes
and save up to 40% on reloading costs. The
ACL-25/E is simple to use, just dial in the time
desired and push the run switch. The ACL stops
automatically, precisely to —O, 41 second of
playback time. The exclusive playback speed
| selector ends mental gymnastics figuring tape
| length versus playback speed. Simply set the
selector to 17, 33, or 7'/2 i.p.s. and the ACL
does the rest. An optional cassette adaptor en-
ables you to wind both carts and cassettes on
the same machine. An optional pancake adap-
tor is also available. The ACL-25/E has a nom-
inal winding speed of 30 i.p.s. Price $325.

TECHNICS PROFESSIONAL SERIES BY PANA-
SONIC. Romko Research is proud to be one of

the lorgest distributors of this extraordinary
equipment. The SP-10MKIl and the SL-1500-
MKZ Turntables have set new standards by
which turntables will be judged for many years.

These direct drive units with Quartz - phase
locked speed control maintain speed  within
0.002%,. Wow and flutter is 0.025% WRMS

and Rumble —73dB. Also availablie are reel to
reel tape recorders, portable and fixed cassette
R/P units, power amps, parametric equaliziers,
tuners, and a series of studio monitor speakers
that will astound you with their phase-linear re-
production.

OTHER PRODUCTS
OFFERED BY
RAMKO

TELEX
Cart Machine

FIDELEPAC

Cortridges, erosers, storage racks,
alignment carts, ete.

NAGY
Splicers

TECHNICS

Complete line

RAMKD RESEARCHl

11355 "A" Folsom Blvd.
Rancho Cordova, Calif. 95670
(916) 635-3600

“YOUR KEY TO QUALITY"

Circle 126 on Reader Service Card
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Vertical Interval Test Signal
Measurement and Analysis

A healthy dose of VITS can help keep your signal strong and healthy, while
automatic VITS analyzers pave the way for objective, accurate, labor-free

testing and measurement.

THE CURRENT STATE OF TESTING AND MEASURING proce-
dures and hardware can be stated quite simply: the
technology exists today by which a station, production
company, or equipment manufacturer, no matter how
large or small its operation, no matter how complex its
feed or transmitter system, no matter whether it employs
dozens of digital devices or is still working with tube
amplifiers, can produce a highly sophisticated broadcast
signal which can be calibrated and monitored to conform
to extremely tight tolerances. Unfortunately, few broad-
casters or producers, at this point, are willing to spend the
extra bucks required to purchase the technology.

The technology to which we are referring is, of course,
Vertical Interval Test Signal (VITS) analysis, which is the
U.S. standardization of the internationally-developed In-
sertion Test Signal (I.T.S.) procedure. The theory is that
if a standardized test signal can be inserted on one or two
unused lines of the video signal and then monitored at
different downstream locations for degradation in the sig-
nal quality, then one can get a good idea of what the
overall video quality is as it moves through the system.
Thus, if the signal leaving a camera is supplied witha VIT
signal and an analysis of the VIT signal leaving the studio
shows the signal to have degraded, there is a problem
somewhere in the studio or switching center. If the VIT
signal is then stripped off and a new one inserted as the
signal leaves the studio, and this signal is monitored at the
transmitter input, performance of STLs can be monitored.
Similarly, if a VIT signal is added at the transmitter input
and the signal is demodulated and analyzed after transmis-
sion, transmitter performance can be checked. And soon.

VITS were first introduced, in a limited form, in
monochrome transmissions during the 1950s. However, it
was not until about four years ago, when VITS became a
de facto part of network operations, that testing and
measuring techniques were able to take the quantum leap
forward that is finally bearing fruit in the automatic VITS
analyzers on the market today. VITS provide two key
advantages for testing and measurement. First, they offer
the potential of an industry-wide standard of reference
which can be applied to every phase of video from
cameras and VTRs through satellites and longlines and,
finally, transmitters. A program supplier has the option of
literally “*certifying’’ his tapes before network presenta-
tion. The network can assure its affiliates that, if there is a
signal problem. it is not in their transmission but probably
in the telco lines. And if a transmitter’s output shows
distortion. it becomes simply a matter of reading VITS to
prove whether the transmitter or the Jonglines are at fault.

The second key advantage to VITS is their ability to
measure in-service signal quality. Ask an engineer who
must come inat 3:30 a.m., after the last late movie, to run
the transmitter maintenance checks by feeding out-of-

service test patterns through the system and measuring the
results on a scope, or a station trying to evaluate which
half of its parallel transmitter is faulty or whether, in fact,
it is not the video feed itself, and you will get an im-
mediate idea of the value of in-service test signals. VITS
provide a continual, standard means of picture monitor-
ing, so clearly defined that an affiliate can snap an instant
picture of his received VIT signal, mail it back to the
network, and not even have to bother reading the
waveform monitor. In fact, in its most extreme applica-
tien, a network could run checks on its entire transmission
and linkage process, longlines, and local affiliate per-
formance by having unskilled personnel send back an
assortment of snap shots!

VITS standardization: FCC vs. NTC 7

The actual development of VIT signals occurred in
Europe and, not surprisingly, three of the four companies
which manufacture VITS testing and measuring equip-
ment (Marconi Instruments, Philips, and Rohde &
Schwarz — Tektronix is the exception) are European-
based. There are several national standards, all based in
turn on the EBU VITS signal which calls for a white
reference bar, 2T sine-squared pulse, 20T composite
sine-squared pulse and six-level staircase on line 17; posi-
tive and negative peak reference bars and a multiburst on
line 18; white reference bar, 2T sine-squared pulse and
six-level staircase with chroma on line 350; and one- or
three-level chrominance bar on line 351. The U.K.
standard, for instance, calls for a white reference bar, 2T
sine-squared pulse, 10T composite sine-squared pulse,
and five-riser staircase with chroma on line 19 and a
chrominance bar and extended burst on line 20.

Asis typically the case with the free-market approach in
American broadcasting, the U.S. has only one official
standard which very few use and another set of VITS
which everyone uses but which is not the government
standard. Qur standard **‘FCC VITS' have been man-
dated by the FCC for use with remotely-controlled trans-
mitters since the early 1970s. In a classic example of what
most consider to have been putting the cart before the
horse, the FCC adopted as its standard VITS for remote
transmitters (paragraph 73.699 — based on an EIA
Broadcast Equipment Section Recommendation) the
two-line signal which was then available through a single
manufacturer’s test line generator. The signal consists of a
white reference bar and multiburst on line 18, field I; color
bars preceded by white reference bar and followed by
black reference on line 18, field 1I; and a composite signal
consisting of a five-riser modulated staircase, 2T sine-
squared pulse and a 12.5T composite sine-squared pulse
on line 19, field I. Line 19, field Il was left available for
other types of test signals, including the option of check-
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ing STL distortions by either re-inserting the composite
test signal at the input of the STL as in line 19, field I, or
by adding an additional VITS signal at the STL output,
stripping the signal coming up on line 19, field II. The
FCC VITS signals are shown in Figure 1. Broadcasters
are required to make some 18 measurements (including
the amplitude response of the six frequencies in the mul-
tiburst).

Most broadcasters now agree that the FCC’s decision

was premature and ill-advised and that the industry should
have been given the opportunity to formulate its own
standards. And, indeed, the industry did take such an
action. In a rare show of unanimity, the four networks met
together with AT&T under the auspices of the Network
Transmission Committee, which eventually drafted Re-
port #7, first published in June, 1975. Revised in
January, 1976, the Report (commonly known as NTC 7
VITS) established the standards under which telco and the

NTC 7 VITS And What They Measure

Parameter Test Signat  Definition

1. Luminance Bar Line Bar Difference in amplitude
Amplitude between midpoint of
{Video Gain) line bar and 100 IRE

nominal amplitude.

2. Line Time Line Bar Peak-to-peak change
Waveform in amplitude of line bar
Distortion top with center of bar at
{Bar Tilt) 100 IRE ignoring first

and last microseconds;
expressed in IRE.

3. Short Time 2T Pulse, Peak-to-peak
Waveform Line Bar variations within one
Distortion and microsecond on either
Puise/Bar side of T-step transitions
Ratio relative to amplitude of

line bar set to 100 IRE
two microseconds from
bar edge.

4. Chrominance/ 12.5T Amplitude of

Luminance Gain Pulse
Inequality

(Relative

Chroma Level)

5. Chrominance/ 12.5T
Luminance Delay Pulse
Inequality
(Relative
Chroma Time)

chrominance pulse
when line bar is set to
100 IRE.

Time relationship
between chrominance
and luminance of
chrominance pulse,
expressed as number
of nanoseconds delay
between the two.

6. Gain/Frequency Multiburst, Amplitudes of 0.5, 1, 2,

Distortion color burst 3, 3.58, and 4.2 MHz
multiburst frequencies
and color burst.

EXPLANATION:

The above description is based on the January, 1976 re-
vision of the Network Transmission Committee Report #7,
first publishedin June, 1975. We have listed here only those
parameters which can be determined from the recom-
mended line 17, fields | and Il signals described earlier.
However, in addition to the parameters listed, the NTC 7
repont aiso specifies other measurements which should be
made in order to insure optimum picture quality. These
include field time waveform distortion, dynamic gain distor-
tion, signal-to-weighted noise ratio, signal-to-impulsive
noise ratio, signal-to-periodic noise ratio, crosstalk, impe-
dance, signal ampiitude, signal polarity, and return loss. A
flat field signal is used for many of these measurements,
while an unused line in the vertical interval is suggested for
measurement of the signal-to-noise ratio.

In practice, the networks often use different forms of
evalualing the data supplied by these VITS signals from
those called for in the repont. Most frequentiy this takes the
form of using percentages rather than IRE figures to ex-
press the various distortions, Thus, for example, the report
calls for line time distortion 10 be expressed as the number
of IRE units the bar deviates from its nominal 100 IRE unit

7. Luminance Unmodulated Difference between
Non- 5-riser largest and smallest
linearity staircase step amplitudes of

luminance staircase.

Ditference between
amplitude of middie
subcarrier and
amplitudes of smaller
and larger subcarriers.
Phase deviation of
each chrominance
level from O degree
color burst.

3-level
chrominance

8. Chrominance
Gain Non-
linearity

3-level
chrominance

9. Chrominance
Phase Non-
linearity

10. Differential Modulated Difterence between
Gain 5-riser highest and lowest
staircase subcarrier amplitudes
with luminance
amplitude in staircase
held constant.
11. Differential Modulated Peak-to-peak change
Phase 5-riser in subcarrier phase
staircase with luminance
amplitude in staircase
held constant.
12. Chrominance/  3-level Change in amplitude

Luminance chrominance

Intermodulation

of luminance pedestal
during 3-level
chrominance signal.

13. Relative Modulated Amplitude of color
Burst Gain 5-riser burst with blanking
staircase level burst of staircase
exactly 40 (RE.
14. Relative Modulated Change in phase of color
Burst Phase 5-riser burst signal relative to
staircase phase of chrominance

subcarrier.

setting; networks are more apt to express the distortion as a
percentage of deviation. Many network engineers also
agree that the multiburst, though useful as a technician's
tool for such functions as aligning picture monitors, tells little
about signal quality and, more often than not, multiburst
frequency analysis will be omitted from the network repon.
Still another difference between the report and standard
network practice is that, while the reporn contains n¢ men-
tion of it, sync pulse amplitude can, and most often is,
measured from the VITS signal. Yet another difference is
that though the repont classifies both amplitude and ringing
distortions of the 2T puise under the short time waveform
distortion parameter, you will most often find the two mea-
surements broken out into the separate parameters of short
time waveform distortion {ringing) and puise response
(amplitude). The {EEE is currently formulating Standard
511, which defines measurements of waveform distortion
and will probably call for an electronically-generated
graticule to measure 2T pulse ringing (*K" factor) and pro-
vide alarm and printouts whenever pulse distortions exceed
the recommended parameters. In the same way, color
burst, peak white, and reference black amplitudes are most
often listed as separate parameters to be measured.
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Vertical Interval Test Signal

networks would insert VITS into the signals, measure,
and report them — and what the signal parameters would
be for telco performance.

NTC 7 VITS are inserted on line 17, fieldsI and II. Line
17, field I consists of a composite test signal made up of a
line bar, 2T sine-squared pulse, 12.5T composite sine-
squared pulse and five-riser staircase with chroma. Line
17, field II consists of a combination test signal made up
of white reference bar, six-frequency multiburst and
three-level chrominance signal (see Figure 2). It is com-
monly felt throughout the industry that the NTC 7 VITS
provides a far more suitable test signal, and one that
reveals far more useful information, than the FCC VIT
signal — one that is practical not only for measuring teico

IRE ONITS

IRE LNITS

IRE MITS

o0

ro

40

-e0

0o

MULTIBURST TEST SIGNAL
(FIELD 1. LINE 18)

2.8%

OIMNI  ISwne 20MmI SOMNI  I3OMMT 4 1MNT

5%

PERCENTAGL OF PEAK CARRIER LEVEL

10o%

al-._-______
M So G s

L] Microseconds {us), To + D

COLOR BAR TEST SIGNAL
{FIELO 2, LINE 18)

2.5 %

T8N

PLRCENMTAGE OF PEAK CARRIER LEwEL

[ s

100%

1

1

1

|

|

!

Wnite Tellow ([yan Green Migents Red Blue llcnl
a2

To Microseconds (.3} » 0

COMPOSETE SIGNAL
(FIELD 1, L1NE 19)
g'ﬂ -u(" :ii;: et P
v puhie s 1ged B e
100 o~ o w o n

o usec®

T8 %

PERCENTAGE OF PEAK CARRIER LEVEL

N
'
b
]
1
1
]
]
)
1

0O%

S == =t=l==
Y=y = =Ty

22 2
To Microseconds

@

]
]
1
'
'
[
]
3
‘
.

28

[

s). To = O

44

FCC VITS signal for remotely-controlied transmitters, inserted on
line 18, fields | and Il and line 19, field |

performance, but for all applications such as monitoring
studio operations or equipment manufacturing or even
checking remotely-controlled transmitter operations.,
ABC Television, with the endorsement of other networks,
has petitioned the FCC to change its VITS standard to the
NTC 7 VITS, and a ruling is due shortly. The parameters
which can be measured by the NTC 7 VITS are outlined in
the accompanying chart and explanation.

Based on their ability to provide more measurement
parameters, their more space-efficient nature, and their
widespread adoption throughout the industry, it seems to
be only a matter of time before the NTC 7 VITS are
accepted as the actual standard. It is noteworthy to point
out, however, that not all broadcasters are 100 percent
enthusiastic about all phases of the NTC 7 report. The
controversy centers around the multiburst. The question is
whether frequency analysis, in general, and VITS mul-
tiburst in particular, provides useful information to the
engineer. As Hans Schmid of ABC has so often pointed
out, the multiburst, with its 0.5 to 4.2 MHz frequency
range, comes nowhere close to the midpoint of that re-
sponse range. Many engineers also argue that while fre-
quency response is useful as a technician’s tool for align-
ing monitors and so forth, it provides no information on
waveform signal quality that is not more efficiently and
perhaps more accurately available in some other portion
of the test signal. The IEEE is currently formulating
Standard 511 on waveform distortion which will finally
standardize jts measurement. Most broadcasters also
agree, however, that the current NTC 7 VITS, even with
their redundancies, must become at least the starting point
for any future government or industry standardization.

Automatic VITS analyzers

The international standardization of I.T.S., and the
American standardization of VITS (albeit a double
standard at present), have led in tumn to the interest of both
equipment manfacturers and broadcasters in developing
automatic systems to measure and log them. The use by
the networks and AT&T of VITS is only the first step
towards a uniform, high quality, perfectly attuned produc-
tion or broadcast signal; the next step is its accurate and
objective measurement.

In remote transmitter operations, the use of automatic
VITS analyzers to measure the various parameters for
distortion and transmit the data back to the operations
center where it can be monitored and logged is an obvious
boon. The continual checking required in this type of
operation — not only of the main transmitter but of
standby transmitters and sometimes multiple video feeds
— becomes a virtual full-time job for the engineer. Au-
tomatic VITS analyzers, programmed to continually
monitor and log the parameters and sound an alarm only
when a parameter is exceeded and the signal needs atten-
tion, free engineers’ time for potentially far more useful
projects. Since remotely-controlled transmitters are on the
increase, it seems likely that within a few years automatic
VITS analyzers will become an indispensable part of
remote transmitter operation.

Automatic logging, however, is only one of the advan-
tages of the automatic systems; the other prime advantage
is that automatic VITS analysis provides a completely
objective and highly accurate approach to VITS mea-
surement, one that is free from operator fatigue or subjec-
tivity. A deviation of 0.5 IRE per day may not be spotted

continued on page 47
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The Technics SIF2030 funer.
Purists would feel better if it cost over*1000.

To some, tuners that offer 0.08% THD, 50 dB stereo
separation, a capture ratio of 0.8 dB and waveform
fidelity should demand a price tag of over $1,000.
But with the ST-9030. this performance can be yours
for under $450.

That's quite a feat for a tuner. But then the
ST-9030 is quite a tuner. It has two completely
independent IF circuits: A narrow band, for uitra-sharp
selectivity. And a wide band, for ultra-high separation
and ultra-low distortion. It even selects the right band,
depending on reception canditions, automatically.

Both bands give you the same extended flot
frequency response. Because, unlike conventional
tuners, the ST-9030 utilizes an electronic pilot cancel
circust that cuts the pilot signal, without cutting any of
the high end. It's ingenious. And o Technics innovation.

The Technics ST-2030 has one of the quietest,
most sensitive front ends of any tuner. With an
advanced linear frequency 8-ganged tuning capacitor
and 3 double-tuned circuits, plus dual gote MOS

FETs in the 2-stage RF amplifier and balanced mixer
circuit. What's more, there's a servo tuning circuit that
locks into the tuned frequency, regardless of minor
fluctuations. The result: Negligible drift distortion and
maximum stereo separation.

Technics ST-2030. Compare specifications,
Compare prices. And you'll realize there's really no
comparisen. ’

THD (stereo). Wide—0.08% (1kHz). Narrow—0.3%
(1kHz). S/N: 80 dB, FREQUENCY RESPONSE: 20Hz—

18 kHz + 0.1, — 0.5 dB. SELECTIVITY: Wide—25 dB.
Narrow —90 dB. CAPTURE RATIO: Wide—0.8 dB.
Narrow—2.0 dB. IF, IMAGE and SPURIOUS RESPONSE
REJECTIONS {98 mHz): 135 dB. AM SUPPRESSION

(wide): 58 dB. STEREQ SEPARATION (1 kHz): Wide—50 dB.
Narrow—40 dB. CARRIER LEAK: Varigble — 65 dB

(19 kHz). Fixed —70 dB (19 kHz, 38 kHz). SUGGESTED
RETAIL PRICE: $449.95*

Technics ST-9030. A rare combination of audio
technology. A new standard of cudio excellence.

*Technics recammended price, but actual retanl priée will be set by dealers.

TeChniCS Professional Series

by Panasonic

Circie 128 on Reader Service Card
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Vertical Interval Test Signal

for a week; however, by the end of the week there is a 3.5
IRE deviation and the situation is worsening. An analysis
of printout logs and transfer of the data to charts can
provide a way of pinpointing developing trends before the
situation becomes critical.

Yet, despite their obvious usefulness, automatic VITS
analyzers have been extremely slow to be accepted in
either broadcast or production facilities. None of the net-
works is currently using an automatic VITS analyzer
(though they have explored the possibilities); their reason-
ing is that it is the local affiliates’ responsibility to insure
the soundness of the signal, their only responsibility being
to see that the outgoing waveform conforms to specifi-
cations. None have, to date, taken advantage of the fact
that a VITS system, installed in a studio, can provide the
possibility of tracing an out-of-limits parameter to a par-
ticular location within the facility. Thus, VITS analysis
has been passed along mostly to local affiliates and sta-
tions who must insure the performance of longlines and
their transmitters. And, at this level, the immediate ques-
tion of cost arises. With a price tag of around $20,000, an
automatic VITS analyzer may seem an extravagant luxury
when the station has been making do with a waveform
monitor, vectorscope, and high-speed oscilloscope (this
in spite of the fact that a new set of test gear for measuring
the VITS parameters manually would cost in the
neighborhood of $15,000, without any of the skilled labor
needed to operate it). Local stations, without a mandate
from the FCC, cannot see the economic justification of
spending $20,000 on a piece of gear whose only advan-
tage may be to insure the quality of their signal; and it is
undoubtedly easier for management to justify spending
the money on a new audio console or production switcher
with which it can make fancier commercials. Even the
possibility for a station to be able to test automatically not
only its transmitter output but also network feeds, mic-
rowave links, and studio switching almost simultaneously
has not yet made a significant impact on station opera-
tions.

Of course, the problem is not all at the broadcast level.
Suppliers of programming and television commercials
must be required to maintain the same standards as the
stations themselves, and here, again, VITS analysis must
become a key factor. One local station in Washington,

_ N
® 00080900
L BN BN B BN BN BN

Marconi Instruments’ TAME system including Insertion Signal
Analyzer, Data Monitor, and Data Selector
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NTC 7 VITS signal inserted on line 17, fields | and 1

D.C., recently cited by the FCC for blanking width
violations, offers suppliers of sub-standard programs or
commercials the option of either withdrawing them or, if
time does not permit, having them re-shot off picture
monitors. Poorly maintained rental-house equipment can
often be the cause of the problems. But lack of knowledge
on the part of producers is most often to blame. Automatic
VITS analyzers cannot make the sloppy producer a pro;
but they can at least provide even a non-technical person
with a sign that something is wrong.

Four manufacturers currently offer automatic VITS
analyzers — Marconi Instruments, Philips Test and
Measuring, Rohde & Schwarz, and Tektronix. The Rohde
& Schwarz UPF Video Distortion Analyzer, because it is
programmed only for CCIR test signals (used extensively
in Europe) rather than NTC 7 or FCC VITS, is not dis-
cussed.

Automatic VITS analyzer analysis: Marconi’s TAME

Though its individual components — the TF 2914A
Insertion Signal Analyzer, TF 2915 Data Monitor, and
TK 2917 Data Selector — have been around for some four
years, Marconi Instruments’ TAME (Television Automa-
tic Measuring Equipment) system has been available to
American broadcasters for only a short time in this
packaged configuration. One of its most noteworthly fea-

continued on page 48
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Vertical Interval Test Signal

Interior view of
Marconi’s Data
Monitor showing
system for
presetting inner and
outer upper and
lower VITS
parameters

Tektronix digital Answer Il VITS analyzer showing printer,
microprocessor, and entry keyboard

tures, as we shall see, is that its modular design makes
possible interfacing with a station’s already existing com-
puter system.

The Insertion Signal Analyzer can be set up for either
FCC or NTC 7 VITS analysis and will measure all
parameters of the NTC 7 VITS outlined in the accompany-
ing chart, except for chrominance gain non-linearity,
chrominance phase non-linearity, burst gain, and relative
burst phase. In addition, it will measure sync pulse
amplitude. low-frequency error, flag, signal-to-noise
ratio and voltages on three auxiliary dc inputs (for check-
ing mast lights, de-icers, etc.). Each parameter is pro-
vided by the station with twao sets of upper and lower limits
— “‘caution’’ and ‘‘urgent’’ — against which parameter
values on any or all of five video inputs can be measured.
When used to monitor transmitter sites, the Data Monitor
— generally connected to the main and standby video
feeds, the two individual transmitter outputs, and the
combined transmitter output — is programmed to con-
tinuously check the combined output parameters. When a
parameter exceeds its ‘‘caution’’ limits, an alarm sounds
in the operation center, alerting engineering to the prob-
lem. When the ‘*urgent’” limit is exceeded, the monitor
scans the parameters several more times to determine
whether the problem is genuine or transient. If the number
of times the parameter is exceeded proves it to be a
genuine problem, the information is entered into a mem-

-

ory and the system automatically switches over to
monitoring the two video feeds, again entering into its
memory out-of-limits parameters. TAME than automati-
cally scans the separate transmitter outputs, once more
entering the out-of-limits parameters. The memory is then
used to activate executive decisions, such as providing a
signal to switch video feeds or shut down half of the
transmitter, depending on where the problem lies.

In its other mode, ‘‘continuous scanning,’’ the monitor
automatically cycles through all five inputs, checking
each of the parameters in turn. In this mode, up to 30
samples are taken of each parameter which is considered
to be faulty if it exceeds the preset limits a given number of
times in the 30x sample. This setup is of most use in
control rooms, studios, and switching facilities where
various components of the signal must be monitored
simultaneously — such as cameras, network feeds, mic-
rowave relays, etc.

When used with the Data Selector, which provides a
data interface between the measuring instrument and a
digital data acquisition terminal, the TAME system be-
comes completely automatic and suitable for remote oper-
ation. Digital output is in ASCII. When the selector is
used in combination with the monitor and analyzer, the
full range of TAME’s measurements, including out-of-
limits parameters, can be transmitted to a distant control
center for automatic teletype or strip printer logging. The
selector can, however, take the signal directly from the
analyzer for transmission to a remote location for analysis
of out-of-limits parameters by an engineer or by the sta-
tion’s own computer.

The costs for the various units are: Insertion Signal
Analyzer, $11,500; Data Monitor, $5,900; and Data
Selector, $5,500. Total system price is therefore $22,900.

Philips Test and Measuring Instruments

Though not provided with a system name such as
TAME or ANSWER, the Philips Test and Measuring
PM 5578M VITS Analyzer and PM 5579 Automatic
Printout Unit provide the same completely objective,
standardized, automatic analysis of VITS as the other
systems. The VITS analyzer is an analog device pro-
grammed for NTC 7 VITS.

The instrument will measure all parameters of the NTC
7 VITS outlined in the chart with the exception of chromi-
nance gain non-linearity, chrominance phase non-
linearity, relative burst gain and relative burst phase. It
does not provide a means of measuring short time
waveform distortion (2T pulse ringing), though it does
provide pulse-to-bar ratio. In addition, the analyzer mea-
sures sync pulse amplitude, luminance bar undersheot,
luminance bar overshoot, signal-to-noise ratio, modula-
tion depth and three auxiliary dc circuits.

The unit can be manually operated through the front
panel, with the operator selecting which parameter of five
video inputs he wants to read. In this mode the parameter
value and the units being read are shown on an LED digital
display, while another display indicates which parameter
is being read. If the parameter value is out-of-limits based
on the station’s preset values, the light indicating the
parameter will flash. Another alarm indicates a drop in
VITS voltage below six dB of normal. Still another alarm
indicates loss of sync pulse. The analyzer can also be set to
cycle automatically through the parameters of any particu-
lar input at an operator-determined rate. and to switch

continued on page 50
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cetec broadcastgroup

Cetec Sparta Showcase:

First-quality broadcast components
joined in a first-quality studio system

That's a Centurion If 12-mixer stereo console sleek. low-profile furniture designed just for
up front, the centerpiece of a custom Sparta broadcast operations. And there you have it
grouping that's handsome. functional, and a custom studio system at less than custom
compact prices

Start with Centurion It —more than 200 Of course. you can mix and match. That's

stations have already. One great reason is that  {he beauty of the big Cetec Sparta line —multiple
when AM stereo arrives, you're ready right now. choices in equipment and studio layout

It 12 mixers and 36 inpuls aren’t enough, you Outstanding tuli-color Sparta catalogs are
can add one or two exlender panels of 6 mixers  just off the press. Write for them today. or
each— 1o a maximum of 24 mixers and 72 lelephone Andy McClure (805) 684-7686

inputs! You can have either rotary or slide pot

controls —or even some of each. And of course l{‘_‘* Cetec Broadcast Group

Centurion is solid state all the way.

Put it in its place — along with Sparta’s fine Circle 129 on Reader Service Card
family of turntables, tape cart and remote
control equipment — and complement it with The Broadcast Divisions of Cetec Corporation

1110 Mark Avenue, Carpinteria, California 93013
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Vertical interval Test Signal

from input to input automatically or by pushbutton clo-
sure.

Although the Philips system is programmed for NTC 7
rather than FCC VITS, it is provided with a complete set
of automatic monitoring and remote control functions
through the RS 232-compatible ASCII output. When the
analyzer is connected to a teletype it will provide a con-
tinuous stream of data printouts. With the Automatic
Printout Unit, however, the data stream can be controlled
to provide printouts at specified time intervals or for
specific reasons, such as when an out-of-limits parameter
alarm starts or stops, when the VITS voltage alarm starts
or stops, etc. The APU also formats the information,
adding parameter headings, date, and time.

Data output from the analyzer can also be transmitted to
a central operations center for monitoring, logging, and
emergency action if necessary. By using a dataline-
controlled text inserter located at the transmitter site,
‘‘apologies’’ can be automatically inserted based on the
problem (loss of audio, temporary video loss, etc.), or
transmitters or video feeds juggled.

Prices are $17,000 for the VITS Analyzer and $3,000
for the Automatic Printout Unit, making the system price
$20,000.

Tektronix’s ANSWER I

Unlike the three other systems discussed above which
are analog measuring devices connected to an A/D con-
verter at or shortly before their outputs, the Tektronix
ANSWER II automatic VITS analyzer employs all digital
circuitry. Although it has an eight-bit memory providing
.025 percent resolution, its sampling frequency of four
times subcarrier and signal averaging and dithering give it
the equivalent of a nine-bit memory and yield a 15 dB
improvement in the instrument’s S/N ratio.

The digital circuitry provides the unique advantage of
being able to measure a number of different parameters
very efficiently by simply including extra program read

Blanking Interval Timings Measured
Automatically By ANSWER ||
Timing From To
Front + 4 |RE - 20 IRE, leading edge
Porch* sync
Sync — 20 IRE - 20IRE, across sync pulse
Width*
Sync to
Blanking End* - 30IRE + 4 IRE
Burst 0 (RE (following that =50% burst)
Width* 0 IRE (following that last peak
=50% burst amplitude)
Breezeway* — 20 IRE 0 IRE burst start point
Sync to
Burst End* - 20 IRE 0 IRE
Color
Backporch® 0IRE + 4 IRE
Blanking
Width* +4IRE + 4IRE
*Measured in nanoseconds.

only memories (PROMs) whenever necessary. Thus, a
flick of a switch will convert ANSWER II from FCC to
NTC 7 VITS analysis. It will measure all the NTC 7 VITS
parameters outlined in the chart along with sync pulse
amplitude, average program level (APL), reference
black, mains hum, field time distortion, long time distor-
tion, dynamic gain, reference white, blanking level, and
digitally-computed signal-to-noise ratio in which all fil-
tering for normal 4.2 MHz bandpass and five MHz long
distance radio relays is done with digital circuits so no
analog filters or signal re-routing is required.

ANSWER I also incorporates a sophisticated system
for measuring blanking interval timings either to FCC
specifications or to the EIA Recommended Practices read
in nanoseconds at half amplitude points as recommended
by the Broadcast Television Systems Committee, again
simply by using different PROMs. In addition to H sync
width, H blanking width, breezeway width, front porch
distortions, vertical blanking width and several other
measurements {see accompanying chart), ANSWER II
will also analyze the extremely critical SC-H (subcarrier
horizontal) timing. Although current FCC drawings do
not define it, the EIA’s RS 170/170A drawing shows that
a signal is SC-H timed if the time between the 50 percent
point on the leading edge of H sync and the zero crossing
of the color sync burst which follows a 50 percent burst
amplitude is equal to the period of 19 +% cycles of
subcarrier. At 3.8 MHz, this requires a timing accuracy of
+35 nanoseconds, much too fast for a waveform monitor.
However, because of ANSWER II's 4x subcarrier fre-
quency sampling, half of the samples occur at zero cros-
sings of the color sync burst. Having evaluated the sample
immediately preceding the zero crossing which exceeds
half of burst amplitude, ANSWER II checks back in its
memory 72 samples earlier and evaluates sync at that
instant. If the sync amplitude in the memory equals the
sync amplitude at that instant, ANSWER 1I will indicate
no timing error; if the two are not equal, a timing error is
indicated.

Naturally, ANSWER II provides all the features com-
mon to the VITS analyzers we have been discussing,
including GPIB or ASCII output terminals for connection
to teletypes or other digital devices. The data stream can
be selected to print out continuously, or when ‘‘inner’’
and “‘outer’’ parameter limits are exceeded and/or at fixed
time intervals. In any case, no matter how complex the
measurement, a parameter can be measured in one second
or less.

The final analysis

In the end, the responsibility for proper maintenance of
signal quality becomes the joint responsibility of all con-
cerned with producing it — from the equipment manufac-
turer to the local station. Already it appears that two links
in the chain — the equipment manufacturers and AT&T
— have made commitments to both the use of VITS and
also automatic analysis as *‘insurance’’ procedures. Now
it remains up to the rest of the industry. The premiums
may seem high; but as the standards actually become
standardized, automatic test equipment manufacturers
become convinced that the industry is ready, producers
become responsible for the quality as well as content of
their programs, and stations recognize the advantages
(economic as well as ethical) to be gained, VITS and their
automatic analysis could well become as synonomous
with the broadcast process as 525 line scanning. BM/E

Circle 130 on Reader Service Card o
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if you're a video professional today, you're a tougher customer than ever.
So JVC' rugged professional line delivers the quality and features
you demand at prices you want to pay.

We know you've got a lean new attitude about the wideo
equipment you buy, no matter how long you've been in the
business. Or whether you're in broadcasting...a sophisticated
corporate A/V operation...a top production house...or bullding

your first video capability.

And that attitude 1s, with all the people vying for your video
dollar, you want more state-of-the-art technology in equipment

that costs you less to own and maintain.

JVC's attitude 1s basic too. We build in engineering innova
tions—we don’t add them on later. And we do it first. Which
means you enjoy better picture and sound quality, easier opera

tion, and sophisticated features you may not even find in

For instance

equipment selling for twice the price.

You wanted faster performance and greater accuracy in 3/4-Inch video editing.

And JVC’s new CR-8500LU Recorder/Editor System offers bi-directional
fast/slow search from approximately 10 times to 1/20 time, with editing accuracy to *2 frames.

It's a new generation of % -Inch VCR
editing— the fastest. surest way toget the
frame-by-frame accuracy you need

But JVC’'s CR-8500LU 1s still priced
well below 1ts closest performing
competition

With a single unit, you can edit
with full functions and broadcast
quality. Even if you don't P

happen to have special
technical knowledge . :_-1||
With a complete editing ¢ \

system of two CR-8500LU
units and the new RM-85U
Control Unit, you can perform | by
the most advanced editing feats @
at approximately 10 times actual

PR
_w&f e Self-illuminated
speed, then stop on a single frame. control buttons.

Here's how the CR-8500LU gives
you that kind of precision
* Frame to frame editing 1s made pos
sible with the capstan servo/buillt-inrotary
erase head/blanking switcher frame servo
design. A design that also ensures true
assemble and insert editing wath nodistor
tion at the edit points. Plus horizontal
sync phase compensation to minimize
timing error at the editing points
* Variable speed auto-search lets you
perform both high speed and low speed
search. You can search at approximately
10 times in fast forward or reverse to find
edit points faster. Or slow speed search at
2 times, 1 time, 1/5 time and 1/20 time.
Or use the special auto-speed shift feature
to automatically slow you down from 2
times, real time, 1/5 time. 1/20 time
» Automatic pre-roll enables you to pre-
roll tape between edits, with an automatic
on/off switch. Which ¢an come in espe
cially handy during successive assemble
edits using camera signals.

—m———

allowing easy identification of the
operation mode

® Full logic control for direct mode
change without pressing the stop button
* Remote control of all operations, with
the optional remote control unit RM-85U.
* Audio level control with meters, pre-
venting over-level recording without
audible distortion, with attenuator. Also,
manual audio level controls let you adjust
the audio recording level by checking the
level meters.

¢ Auto/Manual selection for video
recording level control, adjustable by
the automatic gain control circuit or man-
ually by referring to an independent video
level meter.

* RF output to connect an external drop-
out compensator

* Patented color dubbing switch for
stable color multi-generation dupes

» S.C./sync input connector allows
connection of time base corrector and
allows for two second pre-roll

¢ Chroma level can be controlled man

ually for convenient connection to an
external system
® Built-in comb-tilter for playback
{switchable on-off).
* Servo-lock indicator to check the tape
transport condition.
e Counter search
mechanism, permitting
Auto-Search of a particular
section of the tape
* Solid construction for
easy maintenance: both
side panels, top
and bottom
panels are
detachable for
easy access to
the inside
* Tracking
control meter
for maximum
tracking adjustment.
* Heavy fan motor for better
circulation -
All that with one editing {;—La—u—
e 8

unit. But when you combine
two editing units with our
new RM-85U automatic
editing control unit, you'll enjoy
all the benefits of a total-performance
system.
Starting wath the kind of control onlvy
JVC's RM-85U can give you

® Independent LED time counters for
player and recorder. read out edit pointsin
minutes, seconds and frames.

¢ Edit-in and edit-out automatic
control. Four built-in memories let you
control edit-in and edit-out points of both
the player and recorder. And once starting
and ending points are determined, ac-
curate editing 1s memory-controlled
automatically

¢ Edit shift control allows frame-to-frame
edit point correction

www americanradiohistorv com
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« Lap time indicated for each insert edit
length by LED display.

¢ Edit preview mode available, for
“rehearsals” of actual edits

¢ Edit-in point search mechanism. After
each edit, a Return button rewinds the
tape automatically to the edit-in point, so
it's easier to check edit conditions

s Auto-shift search mechanism 10 step
down the tape speed aufomatically. and
ensure quick and accurate location of the
editing point

* Tape safety guard circuit. Because
leaving the unit in the still-frame mode can
eventually cause damage to tape or video
heads. a tape safety guard circuit places
the unit into the stop mode automatically

You demanded more versatility in a moderate-priced, broadcast-quality camera.
And JVC’s value-packed CY-8800U goes with you from studio to location.

Our CY-8800U offers a lot more
than picture quality and stability that
compares tavorably with units costing 27
twice as much
Thanks to JVC's ¥
technology. the /
Cy-8800U =Ny
camera,
utilizing

three %
magnetic focus.
magnetic deflection
Plumbicon™ or
Saticon”* tubes offer
total flexibility. And a
rugged die cast
chassis in front and
back to hold up under
the toughest
conditions

With the Basic
configuration, 1t's a
compact ENG/EFP
camera that's com
pletely selt-contamned i
no CCU required

It's easy to operate :
ready to plug into our *
CR-4400LU/CR-4400U . i
portable recorder, with optional
cables available up to 66 feet

With the Studio configuration it's a
hard-working studio camera. Just add the
RS-8800U remate Synchronizing unit and
the large screen, top mounted viewfinder

And as for big-ticket features. we've
built in what the others would let you add
on later

h‘* tune gamma level
~ * An AC Adaptor

* Built-in horizontal and vertical con-
tour correction circuits.
+ Signal-to-noise ratio of 49dB.
F 473000 lux
* Resolution of 500 lines at center.
* Return video in the viewfinder
e A built-in -G circuit for registration
e Minimum illumination F 1.9/300 lux
B6dB switch on).
* A comfortable hand grip to stop and
start the recorder.With a switch to oper-
ateiris control andaswitch for returnvideo
¢ A built-in CCU.

And that adds up to a Igt more fea-
tures than youd find in
similarly-priced

if it 1s left in the stifl-frame mode for more
than 10 minutes
¢ Selective editing modes-—assembie
editing. insert editing for audio channel-1
audio channel -2 or video
¢ Versatile editing capability offering
techniques ke “edit-in/out’” pre-roll,
and automatic pre-roll

You'll find that nothing in its price {
class performs anywhere near the
CR-8500LU/RM-85U videocassette edit
Ing system. And that you'd have tospend a
Jot more on the competitive unit that
offers many of the same features

That's what we mean by giving video
people more of what they want, for less
than they expect to pay.

adlustable
electronic view- :
finder for the con
venience of the o=

You needed studio

S operator
3 P4 ¢ A built-in \ quality recording
batgery in the field.
warning system. Fa ‘s field-
“ o A built-in tally light. "%’:ﬁ:gﬁ%tesmd

* A built-in VSI—video
system indicator for precision
F-stop control
* A built-in color bar
| H generator.
¢ A built-in +6dB. +12dB
sensitivity switch for low
ight level applications
* A built-in auto white balance.
* A built-in fast warm-up capability.
¢ A built-in electrical color tempera-
ture adjustment for different applica-
tions {vaniable from 3000°K to 10.000°K)
¢ A built-in filter system (neutral density)
for vanable ight levels
¢ A built-in level switch (- 50%, O,
50%) provides "> F-stop adjustment
letting you fine tune for added contrast
* A built-in time lapse meter to show
total hours of camera use
_* A built-in intercom
system for studio
applications.
e An RGB output, and
NTSC encoding (Y, |, Q)
¥ ¢ A built-in Gamma control to fine

Portable Videocassette Recorder with
automatic editing lets you bring
your recording/editing capability
wherever you need to shoot.

If you spend time on focation ineither
ENG or EFP applications, you need a port-
able video system that can shoot, edit, and
give you something to show in no time
flat. Without awkward equipment hassles

JVC's CR-4400LU 1s the one to take
along when you can't bring a studio

Because it's the lightweight machine
with heavyweight features
* Weighs in under 27 Ibs. So you can
take it anywhere. and assembie edit on the
spot. You enjoy total flexibility. Complete
freedom. Fast results
* AEF (Automatic Editing Function)
gives you clean assemble edits
® Built-in, full color recording and
playback circuitry. NG need to buy
an adaptor
* Low-power consumption that lets you
operate on a miserly 13.5 watts, for
longer battery life. A multi-purpose meter
checks battery, audio. video and servo
levels for precise control of all functions
¢ Flexibility to record with the
CY-8800U or other high quality color
cameras.

So if you need a field-tested ~ecording
system with the features you want at a
price you can atford, check out our
CR-4400LU Portable Vndeocassﬂtte
Recorder.

-standard

¢ Lightweight—17.4 Ibs. —portability.

* Optional 12-to-1 zoom lens with auto-
matic ris and
power zoom

egistered trademark of North American Phibps
~orporatio
“*registered irademark of Hitachi (o]
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JVC's new breed of professional video.
| T L) [ ]
Backed by an old tradition of JVC quality
- age
and reliability.

For the past fifty years, more and more professionals have turned to
JVC for innovative equipment they can count on to perform.

Isn't it time you discovered why?

Call your JVC representative for a demonstration. Or write to your

nearest JVC office
58-75 Queens Midtown Expressway 1011 W. Artesia 8lvd.

Maspeth, N.Y. 11378 Compton, Ca. 90220
(212} 476-8010 {213) 637-8230

3012 Malmo Dr 3400 South Loop East
Arlington Heights, [Il. 60005 Houston, Texas 77021
{312) 593-8997 {713) 7413741

TV reception simulated

JVC Professional Video.
The tough new breed.

JVG

JVC INDUSTRIES COMPANY

DIVISION OF US JyC CORP
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Test And Measurement In

The Digital Era

By Tom Meyer

More and more equipment in the modern broadcasting facility is the product

of digital technology. Though highly dependable, anything man has put

together, Murphy can put asunder.

AS BROADCASTING ENTERS THE DIGITAL ERA broadcasters
must prepare to monitor and troubleshoot a new technol-
ogy that may be beyond the ken of many of today's
technicians, Technician training is important, but even a
technician educated in things digital may find that he has
few. if any, of the necessary tools currently on hand.
Morcover, digital technology is so complex and refined
that practical troubleshooting may be limited to *pointing
at the trouble’” rather than getting in there and **fixing it"”’
in the analog sense.

The first line of defense for today’s broadcaster is to
demand from the manufacturers of digital equipment well
thought out, on-board diagnostics. The second and third
lines of defense are tools designed for the digital era, and
the trained technicians to use them.

Diagnostics — wbat to ask for

Diagnostics ought to be an essential element of any
digital system using microprocessor or computer-based
technology. After all, the manufacturer who built the
system is undoubtedly the best informed source on how
the system is supposed to work.

There are at least two common approaches to providing
diagnostics. One is to provide the user with diagnostics as
part of the operating system, that is, on a special PROM or
on punched tape or disc. This method usually involves
having a technician specially trained in the use of the
diagnostics by the manufacturer. Some digital systems
provide diagnostics by telco lines over a modem. Though
this approach will provide the factory with vital informa-
tion regarding system function, it does little to help the
local personnel understand what is happening with their
system. The modem or remote diagnostic method is also
slow since the telephone network for an off-line system is
limited to only about 300 baud if routed through the
dial-up telephone system. An on-line system, on the other
hand, can probabiy run diagnostics at 1200 baud, but this
is still agonizingly slow if the malfunction is keeping you
off the air,

The on-board diagnostic approach seems to be the best
all-around for reasons of speed and contidence. The only

Tom Meyer is product manager for Dynair Electronics,
Inc. He has been active in television engineering for
twenty years, and entered the broadcast industry twenty-
five years ago as a combo engineer for a small AM station,
During the last cight years. Meycer has specialized in the
application of the computer to the needs of the television
industry; he participated in the design of a computer-based
broadcast character generator and an election reporting
system for use in broadcast statiens.
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danger in this approach is that if a system is functioning
properly there may be no need to run the diagnostics, and
when something does go down, the factory trained techni-
cian may have forgotten how to use the diagnostics. It is
recommended, therefore, that diagnostics provided by the
factory be run occasionally for the main purpose of keep-
ing the responsible technician current. Diagnostics, ex-
cept in the case of systems using large MOS memories,
will not tell you very much about impending failures. Just
as the foundation of digital technology relies on a binary
state, oft oron, itis also largely true that it either works or
it doesn’t.

Adequate diagnostics should be able to point the tech-
nician at least to the board level of the system. This is, of
course, part of the common wisdom regarding digital
equipment: Given the complexity and cost of digital com-
ponents, it pays to replace parts (boards) rather than fix
them. The problem with this panacea is that nobody tells
you which parts ought 1o be kept inventoried. In complex
systems, this could theoretically iead to a complete stock-
ing of an entire replacement system. This is not a practical
approach since (a) it is too costly and (b) there is no
guarantee that some parts will fail less frequently than
others. Manufacturers of complex systems, like TeleMa-
tion's Compositor I graphics system, do supply a recom-
mended parts list, and this is a practice that should be used
by other suppliers.

In systems that use a great deal of MOS memory the

continued on page 56

One new piece of test equipment likely to find its way into
broadcast operations as the digital era progresses is the Logic
State Analyzer. The one pictured above is the Model 532 from
Paratronics, of San Jose, Cal., and seiis for $1800. This type of
LSA uses a typical scope for its major display purposes. it will
capture up fo 250 words in either binary or hex. The 32 channels
associated with each word can be operated together or
functionally splitinto “A" and “B" groups, each 16 bits wide and
each separately clocked. One application of this approach is the
support of systems designed around the latest generation of
microprocessor chips which use different clocks to multiplex
address and data on the same pins
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Digital Testing

diagnostics should be compliete enough to get past the
board level to the chip level, since bad chips are one of the
most common sources of problems. Other less complex
systems will be adequately protected by diagnostics de-
signed to **point at bad boards,’’ or perhaps get the tech-
nician within reach of a **group of chips.”

The on-board diagnostics used with the Dynair digital
routing systems, for instance, consist of two levels. The
first level is called *“self check’” and it requires the CPU to
output a word to a failsafe timer while the system is in
operation. If this word should fail to appear at the timer on
cue, the system is programmed to shut down and alert an
operator to the condition. The second level of diagnostics
involves a complete check of the memory and serial data
ports. A single button marked *‘test’’ is engaged to begin
the run of the diagnostics. A numeric LED displays a
series of numbers as each element is checked. If any
component should malfunction, its number is held on the
LED display to indicate the source of the problem.

Protection at the station level

Even with diagnostics there is no assurance that you
are in good hands. Many microprocessor-controlied sys-
tems will simply be supplied without diagnostics. Other
digital equipment may not be of sufficient complexity to
require diagnostics. Added to this, there is always the
problem of confidence and the time-honored *‘do-it-
yourself”” make of equipment.

To be in a position to live in the digital realm, stations
ought to consider three tools basic to the digital world.
First, a 100 MHz oscilloscope with dual trace capability;
second, a logic probe; and third, a Logic State Analyzer.
These tools are generally available in a wide price range
with a wide variety of capabilities. There is no need to go
for the Cadillac in each instance, since you may be buying

?
=

The Mode! 532 can intertace to various output devices such as

teletypes, modems, computer control devices,a nd scopes. Most
stations will find the scope interface most useful since it provides
readouts in hex or binary

a device useful only to a designer or manufacturer when
something less costly will meet the needs of the end user.
Remember, in the digital era, you won’t fix much. The
problem is to quickly identify whart is wrong and, most
often, replace it.

It is in this area that additional demands need to be
placed on the manufacturer. First, a manufacturer should
supply you with sufficient information about his system
that your technician will know what it is he’s looking for.
Supplying such information is an area of concern to many
manufacturers. To some degree, they are concerned that
too detailed an explanation of their system might give
away proprietary information to the benefit of competi-
tors. Another concern is that improperly prepared techni-
cians might cause more harm to the system. Nevertheless,
it is to both the manufacturer’s and the broadcaster’s
benefit to reach some reasonable agreement on what is
needed to keep the equipment up and running.

Many manufacturers offer factory courses with their
digital systems and stations should take advantage of these
whenever possible. Moreoever, when something does
break down that is beyond the capability of the station
technician to repair, it is a great time and money saver for
both broadcaster and manufacturer to have a factory ser-
vice technician talk to a knowledgeable and competent
station technician.

But this brings us back to the tools the station should
have on hand in the digital era. The logic probe is a fairly
simple and inexpensive device that can pinpoint 60 per-
cent of common board level problems. The probe will go
pin for pin on an IC and tell the technician the state of each
pin. The probe will also tell you whether a pulse train is
present or not, and it will capture infrequent, or random,
pulses which are sometimes beyond the reach of far more
sophisticated and expensive devices. Pulses of as short a
duration as five ns can be captured by the logic probe with
greater certainty than provided by many scopes.

The presence or absence of various pulses is a funda-

100MHz scopes with dual trace capabilities, such as this Philips
Model PM3262, will be making their appearance at broadcast
stations as more of the broadcast plant becomes digital. Scopes
of this speed manufactured by Tektronix, Hewlett-Packard, and
others have found general applications in manufacturing and
computer fields
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mental question in digital technology to which the major-
ity of malfunctions can be traced. The second level of
difficulty, however, grows out of timing problems. The
logie probe will tell you if pulses are present but the next
question is frequently, are they happening at the right
time and in correct relation to one another? To answer this
question, the technician needs a 100 MHz scope, such as
the Tektronix 465. Though more expensive than ordinary
scopes common to broadeast facilities, a 100 MHz scope
with dual trace capabilities is a very useful tool. Slower
scopes simply do not operate at sufficient speeds to
adequately provide insight into what is happening inside
digital devices. Though many managements may balk at
spending between $3000 and $6000 on a 100 MHz scope,
it is helpful to point out that whereas a scope of this
character is able to perform many useful though less
demanding jobs around the station, the slower scope is not
capable of providing the accuracy demanded in the digital
realm.

A good 100 MHz scope will help pinpoint problems
such as improper propagation rates or timing errors, and
can show you when triggered events are out of relation.
Further use can be gotten from the scope if utilized as the
display device for another important tool, the Logic State
Analyzer.

The Logic State Analyzer (LSA) lets you take any
group of signals that are appropriate and see a predeter-
mined number of events prior to or following a selected
trigger condition. For instance, the LSA can be given a
particular trigger condition and instructed to display the
32 events preceding the trigger. As the device monitors a
data stream, it remembers each transaction until the trig-

ger condition is encountered. At that point, it will then
begin to display, at some clock pulse, each of the thirty-
two preceding events. These devices are available in a
price range from about $500 to more than 35000. An
adequate LSA will probably come in around $1500 and
will be of the type that uses an outboard display device—
typically, any decent oscilloscope.

The LSA is particularly valuable for seeing what is
actually going on inintertaces such as the IEEE 488 or RS
232 and for monitoring internal data busses. Typically, an
LSA is a 16-channel device that will provide for octal,
hex, or numerical readouts. The need to monitor interface
transactions is a growing requirement at modern broad-
casting plants as more and more digital devices are added.
The LSA can take hours out of the problem of pinpointing
just where a problem is. Anyone with a formal automatton
system ought to seriously consider having an LSA on the
premises.

Assuming that you are willing to go ahead and acquire
the basic test and measurement equipment for the digital
era, and that the manufacturers you choose will supply the
diagnostics and training to use them, there is one more
investment that every station should make — training.
Numerous courses are offered around the country at
community colleges, university extensions, and through
companies like Heath that will prepare your technical staff
to handle digital equipment.

Though digital equipment holds out the promise of
greater flexibility and reliability. the responsibility for
maintaining it will ultimately rest with the broadcaster. In
this sense, the more things change, the more they stay the
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Our Logger i

J

s a Turtle!

l

--i L It's slow, slow moving but it wins the

race when it comes to recording infor-
mation. All kinds of information; broad-
cast logging, telephone messages, fire
or police dispatcher record, surveillance,
medical emergency room or analog
recording in surgery, court reporting and
transcription or space and military ana-
log recording.

Qur 230L logger records a lot of infor-
mation; over twelve and one half hours
on 3600 feet of tape at 15/16 ips; over
six hours at 1-7/8 ips. And it's availabte
in one, two or four channel configuation
with professional solid state record/
reproduce preamplifiers. So now you
can win almost every race

with a Telex 230L logger.
It's a turtle. @

PROOUCTS OF SOUND RESEARCH

TELEX.

COMMUNICATIONS, INC.

8600 ALORICH AVE SO s« MINNEAPOLIS, MINN 55420 U § A
Europe: 22 rue de la Legion-d Honneur. 93200 St Denis. France
Canada: Telak Electronics Lid . Scarborough Ontanio
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VPR-2

It's no trick at all to get special video effects from the Ampex VPR-2.
This unbelievable helical delivers broadcastable slow motion and
freeze-frame pictures with an optional Automatic Scan Tracking
System that makes noise bars disappear. Drop in a tape, put your
hands on the shuttle knob, and you'll be in total command of the play-
back picture, continuously variable from a dead stop to maximum
shuttle.
VPR-2 is the second generation of Ampex broadcast helicals
and an end product of 20 years of helical recording development. It
works in SMPTE Type C format and comes with a built-in, frame-
accurate programmable editor that lets you rehearse before doing
a “take.”
What's left? On-the-air time base accuracy, with the TBC-2 digital
time base corrector. No other TBC can put the VPR-2 special effects
library on the air. And you might want the SMC-60 Slow Motion
Controller with remote tape timer, 60-second clock display and
multiple cueing versatility.
The joystick control, bidirectional jog controls and three levels
of slow motion range help you squeeze the last ounce of
capability from your VPR-2 with AST or your shuttle-equipped
VPR-1.
VPR-2. A whole show in one compact one-inch helical
VTR. Packaged any way it suits your needs. A magician
of a machine for exciting video productions.

AKES IT EXCITING.

Corporation. 401 Broadway. Redwood City. California 94063 415/367-2011
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Taming The Common Point

By John H. Battison

This article discusses factors affecting common pointimpedance (Zc) in DAs, and

base impedance (Zbase) in non-DAs.

THE TERMS OF AN AM STATION'S LICENSE call for RF out-
put to be maintained at a specific value stated within upper
and lower limits. This is the licensed power that was
requested in the application for a construction permit, and
1s produced by the product of two variables — the com-
mon point impedance and the common point current. Both
of these are determined during antenna tune-up, and are
adjusted at that time to produce the authorized power. For
the purpose of discussion we consider Zep and Zvase as
being the same. When considering non-DAs, those fea-
tures peculiar to DAs should be ignored.

The RF current (Ip) depends on the amount of power
that the transmitter is capable of producing, and the value
of resistance (real) that the common point presents.
Within limits, a well designed transmitter is sufficiently
tlexible to develop the licensed lep. even when Zp has
increased abnormally. If these conditions occur, perhaps
as the result of an operator raising power output to main-
tain licensed lp (when, unknown to him, the Zep has
increased), the station will be operating with excessive
power. This will probably be accompanied by overloaded
PA tubes and power supply, and in extreme cases by
component failure. An interesting consideration is that in
“complying’’ with the FCC’s rules and maintaining the
licensed lep, the station is actually radiating excessive
power and may technically be in violation.

Commeon point impedance is not normally measured
every time that an l.p reading is made or a maintenance
inspection is performed. In fact, one could venture a guess
that in many stations it is not read from one annual proof to
the next!

Ithas long been a mystery to the writer why the FCC has
never seen fit to monitor this important parameter in DA
operation. Practically all the other important parameters
such as lep, Is, current ratios and phase monitor points,
etc., are checked and recorded at regular intervals. But Zep
and Znae are apparently presumed never to change — and
yet all engineers know that there are quite often appreci-
able changes in Zep, especially when the weather changes.
But it is not yet a required routine measurement.

John H. Battison, a consulting radio engineer, has been
in the broadcast business for twenty years. He recently
advised the Lebanese Ministry of Information on two 700
kW and one 100 kW directional medium frequency AM
radio stations.

The introduction of the operating inline bridge (OIB) a
number of years ago made it possible to measure Zcp under
operating conditions. Previously it had been necessary to
shut down the transmitter, disconnect the common point
and insert an impedance bridge. This was usually a tedi-
ous process involving the balancing of bridge, signal
generator, and detector in a frequently very inconvenient
area. The measured results were not made under operating
conditions, and sometimes a ‘‘hot’” measurement made
just after shutting down was not repeatable when the
system was cold. This was actually helpful, because it was
a good indicator of **something changing value'’ when
power was applied. However, this change was often not
apparent because only **cold’’ measurements were made.

Nowadays, the fortunate station engineer has an OIB in
circuit at the common point all the time, or at least a quick
connect jack, so that one can be inserted whenever de-
sired. A change in Zep in damp weather is a pretty good
indication of changing system values — possibly a
capacitor ready to fail, or a deficient ground system whose
members have corroded away with the passage of time. In
each case the warning is there for the alert engineer.

If an OIB can be left in position permanently, or in-
serted at will, it is an excellent idea to keep a record at
convenient intervals. This can be another entry in preven-
tive maintenance records, and may save an “‘air-time’’
outage.

Factors atfecting common point impedance

Let us consider Figure 1. This represents a three-tower
directional antenna system. Major points where changes
can affect Zep are indicated and discussed in the following
paragraphs.

1. Phasor Controis. The phasor input circuit is very
important in maintaining the desired common point impe-
dance. This is the last link between the antenna system and
the transmitter output. Almost any changes made to the
system on the antenna side of this circuit will change Zep.
If the phasor input circuit is properly designed, it is a
simple matter to reset Zcp. Shown in Figure 2 is a phasor
input circuit that is typical of some older installations.
There are probably very few unmodified phasor input
circuits still in use because of the difficulty in obtaining
the desired impedance when antenna system parameters
change. This type of circuit can be changed to Figure 3,

continued on page 63
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Changes in distortion standards

Expect some new lypes of questions
from your customers soon about dis-
tortion measurements.

Because you will find that the Insti-
tute of High Fidelity recently iniroduced
a change in the type of measuring Circuil
10 be used in distortion measurements
on amplitiers.

For example, current IHF standards
require an rms-responding meter circuil
for measuring amplifier distortion, but
an average responding meter for mea-
suring receiver distortion,

What's more, when making total har-
monic distortion measurements with
either type of circuit, it can he impor-
tant to know what the distortion peaks
measure. Because peaks can be large
even though rms or average values are
small.

Your choice of three responses
So in the new Sound Tech 1701A Dis-
tortion Aeasurement System, we now
give you three metering circuit re-
sponses.
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From now on

your store or plant
needs these three switches

You can measure with an average, rms
or peak circuit. Just push the desired
button.

Measure lower distortion, too
Sound Tech distortion analyzers have
become the industry standards. When
they were introduced four years ago,
they gave nearly a 10-times improve-
ment in distortion range and a 100-
limes increase in ease of use.

Now our new 1701A improves the
distortion range even more —10 .001%
from 10 Hz to 10 kHz. Overall distortion
measuring capability continues superior
over the full 10 Hz to 110 kHz range.

There's lots more features, too, in-
cluding our automatic set level and in
termodulation distortion options, bal-
anced input circuit for measuring
bridged amplifiers, and lower distortion
tracked signal source.

Demos and clinics
The 1707A is just what's needed to
demo receivers, amplifiers, and other
audio equipment to your customers.
For clinics, 100.

It will give your store the prestige ol
technical leadership in your area.

And in receiver/tuner production, it's
the only such instrument that will give
the various types of distortion informa-
tion you need.

Call for data
Be prepared for customer questions.
Get the details now on the 1701A by
calling Mike Hogue or Larry Maguire.
Or send in the coupon. Now.

1 SEND FOR FREE INFORMATION
To
SOUND TECHNOLOGY
1400 Dell Ave.
i Campbell, Ca. 95008

[
{
i
1
1
1
1
1
]
1
|
]
t
3
3
- e |
1
¥
|
1
1
1
1
1
1
1
1
[}
1
1
[}
i
1

Name
| Firm o
; Street == h
i City, State o T Zip
l: Phone -

SOUND TECHNOLOGY

1400 DELL AVENUE
CAMPBELL, CALIFORNIA SS008
(408) 378-6540

In Don Mills, Ont., Canada: The Pringle Group

Circle 133 on Reader Service Card

wWwWw.americanradiohistorv.com

63


www.americanradiohistory.com

64

Taming The Common Point

current phase to the respective tower, the loading on the
power divider (PD) network comprised of L1 through L6
and C| will change. This changes the impedance of the
PD at Zep (Figure 1) and this in turn changes Zep. Correc-
tion of this change is accomplished by adjusting the ap-
propriate leg controls.

2. Ground Systems. An appreciable change in Zep in
wet weather is generally an indication of a deteriorated or
inadequate ground system. If the system was installed
many years ago it is possible that the copper has corroded
away, leaving short or broken radials, and a ground sys-
tem whose resistance varies considerably with moisture
content. The answer, of course, is to replace the system.
Before rushing off to order miles of copper wire and strap.
however, go over your whole ground system and connec-
tions very carefully to ensure that there are no breaks or
loose connections that could cause the variation in Zep.

3. Antenna Systems. Under this heading we include a
very wide range of faults that can change Zcp.

A quarterwave isolation stub, or transformer, used to
bring FM, TV, or other lines onto a series-fed tower is a
potential source of unexpected changes in Zep. Grounding
straps can slip — or loosen — or corrode and introduce
mismatch or high resistance connection between stub and
tower. Any of the above is sufficient to upset the antenna
system tuning which is reflected in Zep.

Base insulators that are dirty or filled with water be-
cause the drain hole is plugged are another source of
trouble. Dirty, cracked, or even broken wire insulators,
especially those at the top of the tower, can have effects on
Zep. In extreme cases an insulator can disintegrate and
**top load’’ the antenna by “‘connecting’” a piece of guy
wire. This is fine — if it is an NDA operation with a short
tower, the connection is tight, and the transmitter can
stand the load — because in that case returning lep to
licensed value will raise the power due to the lengthening
effect of the guy, An increase in signal strength may
actually be noticed on a low power, low efficiency station.
But is is technically and legally wrong.

4. Tower Lighting Circuits. Sometimes lighting chokes
develop shorts, or bypass capacitors fail, resulting in a
gradual or sudden change in operating conditions across
the tower base. An Austin type lighting transformer, if not
properly installed, can work loose, resulting in a partial or
complete ground or change in base capacity. Again, this
will be reflected in a change in Zep.

5. Sampling Circuits. Sampling loops sometimes de-
velop grounds to the power, as do sampling lines. In-
sulators may break and open or short circuits occur. This
type of trouble generally announces itself by a change in
operating antenna monitor readings. Isolation chokes or
tuned coils carrying sampling lines across the base may
become detuned, with similar indications.

6. Miscellaneous. Look out for unusual objects hang-
ing onto the antenna system. Instances of small animals
getting across base insulation have occured. In the spring,
watch out for kite strings across guys, especially near the
tops of short towers. A wet kite string can have a surpris-
ing effect on Zep. You may even find metal braided string
or wire on your tower. _

Heavy vegation is a ‘*no-no,’’ not only because the
radio inspector will give you a citation, but because it can
have a very noticeable effect on antenna performance.

.

Dense vegetation around tower bases in effect reduces the
base height above ground — hence the change in opera-
tion. In a very critical array, heavy vegetation between
towers can put monitor points out with or without Zep
changes being noticeable. Beware of sloppy maintenance
that allows vines to attach themselves to the RF lead from
the ATU to the antenna.

7. Transmission lines. Station engineers sometimes
forget about transmission lines because they are often out
of sight, underground, or high in the air on supports.
Coaxial cable can be an unsuspected source of trouble. If
high VSWR exists (and it does in many apparently
*‘clean’” DA systems), it can produce arc overs and car-
bon deposits inside the line. If these carbonized areas
spread to the dielectric or spacers carbon tracks, sub-
sequent Zcp variation (not to mention the likelithood of
burnt-out line sections or the puncture of the outer conduc-
tor) can occur. If the outer conductor is punctured the
pressurizing agent is lost and moisture can enter with the
results we all know about. A few of the older, higher
power stations have used open wire lines. Anything that
changes the line characteristics may change Zcp. If the
conductors sag, or swing, the characteristic impedance
will change, as will Z¢p. In an installation with wooden
crossarms lacking a cross connection between the metallic
insulator mounting studs, moisture on the wood will result
in VSWR changes in the line.

8. Measurements and Adjustments. A very important
FCC requirement is properly authenticated common point
or NDA base impedance measurements. Producing ac-
ceptable measurements requires the use of properly calib-
rated equipment. The line of GR RF bridges has long been
known and used for highly accurate impedance mea-
surements. These bridges are normally checked against
the **standard’™’ 50 ohm resistors before use.

The impedance thus measured is under cold {non-
operating) conditions and may not reflect the situation
when the system heats up. In order to use OIB for FCC-
acceptable measurements, the instrument must be calib-
rated by the manufacturer. This is quite inexpensive and
very worthwhile. Earlier, we mentioned an occasional
difference between hot and cold measurements. If both
types of instrument are in calibration and properly, and
similarly, inserted into the common point, and the mea-
surements made carefully, the results should be compara-
ble. But sometimes they are not, and the question then 1s,
“*Why?"’ Generally the answer is, “*Something changes
under power.”” It may be a capacitor check for heating
(with tramsmittor off}. or a loose or oxydized coil clip.
Again check for hot spots, and clean and tighten all
connections. Or it may indicate general antenna and
ground system looseness — again check, clean and
tighten.

If the difference is small until it rains, you probably
have bigger troubles. The odds {provided that the systemn
is otherwise in good condition) are that the ground system
has deteriorated. Properly interpreted changes in Z¢p can
be a very useful operating tool. You aim for very slight, or
no changes. The changes you get can tell many things
about the system.

Finally, if youmust readjust your Zep, be sure to note all
control settings {this includes coil tapcount turns). Don’t
rely on nail polish or pencil marks: these sometimes are
cleaned off. Make very small adjustments. Remember
that the series leg controls resistance and the shunt leg
adjusts reactance. BM/E
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We've grown up v/th the industry, and the
breadth of our monior ine has grown
accordingly. There s =z specizlized Conrzc
color or monochrome monitor for & v&ry
studio application.

Our top-of-the-line color mode! incorporates
some sophisticated innovations that can

y more than
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upionz comb fiter separztor
Fned e e our i Nes

ezture anvancss mocular desigr and front

pul dra wers tor acress 1o criticzl controls.

Contact Conrsc for complete details on all

our monitors

The:y're a beautiful choice any way you look

at them

Conrzc Division. Conrac Carporation, 600

North Rimsrdale Ave. Tosnz C