' August, 1978/82.00

]

audio test
euulnment 5\

YNYICONI

ININQQOTE
1¥3S Ayvnaerq B

NOL

AIND

1430 §7v

_ aximizing
pocarrer deviation



www.americanradiohistory.com

J;;_..

Ward-Beck introduces
affordable quality!

Advanced Ward-Beck technology has developed circuitry in the new
WBS 470 Series that's exactly right for broadcasters seeking
superior performance at a competitive price.

The standard model L3242 includes such outstanding features as
full equalization, individual peak indicators on each input channel,
HL line selectors, integral jackfield and redundant power supply
changeover. In addition, expanded flexibility is achieved through an
impressive selection of optional ancillary modules.

Standardized assembly methods have reduced production time and
expense, while traditionally impeccable Ward-Beck engineering and
styling have been enhanced.

Now, we can supply most orders from stock. And you can afford to
move up to Ward-Beck quality.

(wBs)

First by Design.

Standard TV Production Console
(32 x 4 x 2 configuration)
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Ward-Beck Systems Limited. 841 Progress Avenue. Scarborough. Ontario. Canada M1H 2X4.
Tel: (416) 438-6550.

Ward-Beck Systems inc.. 6900 East Camelback Road. Suite 1010. Scottsdale. Arizona 85251.
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transceiver, audio or broadcast
testing...
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B Distortion Mesurement Set. a +2to —-12 dBM (60041) meter scale reduce your set-up

] - time when checking your equipment for compliance with
| Automatic frequency nulling and auto set level features operating regulations.
of the 339A speed your total harmonic distortion mea-

surements (THD). And true-nms detection means accurate For a separate low-distortion oscillator, investigate
measurements as low as 0.0018% (95 dB) from 10 Hz HP’s new 239A, priced at $575: Like the built-in oscillator
to 110 kHz. Just select the frequency of the built-in of the 3394, itprovides
oscillator and the 339A’s “‘turn signal” indicators show : less than —95 dB THD
you how to make the proper range settings. Whether 9 over the audio range
you're testing transceivers, sophisticated audio equipment - For details contact your
or broadcast performance, here’s how the 339A, priced g local HP field engineer
at $1900*, can help you make quick and accurate p: “, h “

measurements. h il ——

Transceiver testing. Automatic setting of the 100% et

reference level over a 10 dB input range means fewer
critical adjustments. And true-rms detection lets you
. accurately determine thermal noise and harmonic com-
. Ponents in making SINAD measurements.
Audio testing. In addition to the time-saving con- HEWLETT@ PACKARD
venience of auto set level and auto null, you have the

benelfits of a built-in tracking oscillator for testing high- o7 Faoti s, g
Quality audio equipment.

h Broadcast compliance testing. An AM detector, R e ot 15601) -~
30 kHz low-pass filter, switchable VU meter ballistics, and 559800, Atlani (404) 955.1500. Los Angele 77-1262

Circle (4) on Reply Card
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About the cover

The right test equipment can
save hours during routine
maintenance or
troubleshooting. Here, Bob
Moore, assistant chief
engineer, WKBW, Buffalo,

tests on a cartridge machine.
(Photo by Peter Burk)
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BROADCAST ENGINEERING is published month-
ly by Intenec Publishing Corp., 9221 Quivira |
Road, Overland Park, KS 66212

BROADCAST ENGINEERING is edited for cor-
porate management, techniclans/engineers. and |
other siation management personnel at Com-
mercial and Educational radio and TV siations.
Teleproduction studios. recording studios. CATY
and CCTV faciliues, and government agencies.
Qualitied persons also include consuiting en-
glneers. dealer/distributors of broadcast equip-
ment

SUBSCRIPTIONS: BROADCAST ENGINEERING
is mailed free to qualified persons in occupations
described above.

Non-qualifled subscriptions in the U.S. are
$20.00 one year. Ouiside the USA $26.00 one
year. Back issues rate $3.00. Adjustments;
necessitated by subscription termination at
single copy rate.

New York, performs a series of |

Aliow 6-8 weeks tor new subscriptions.
Allow 6-8 weeks delivery for change of address. }

Controlled circulation postage paid at Kansas
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!

I INTERTEC PUBLISHING CORP l’

BROADCAST ENGINEERING E



www.americanradiohistory.com

Grass vaLLEY crour 24. NEW 3240
VIDEO PROCESSING SYSTEM

; ES = S T%Lfr:hn

Entirely new, entirely modular.
A system of remarkable flexibility designed for

requirements of network, remote, studio, transmitter or other broadcast applications.

The new complete video processing system from the company

proven by performance. ..

THE GRASS VALLEY GROUP, INC.

455 Valley Group Field Offices: WEST: 4419 Van Nuys Bivd Ste 307, Sherman Oaks, CA 91403 (213) 990-6172 - SOUTHEAST: 1644 NE, Atianta 2!
"‘43 18 - NORT!! CENTRAL; 810 W Bristol St, Elkhart, IN 46514 (219) 264-0937+ NEW FNGLAND & MID ATLANTIC: Station Plaza ea ., NY 11021
‘21311 - SOUTHWEST: 2639 Walnur Hill Lo Ste 143, Dallas, TX 7528007 &lr8584299 MIDWESENI&SENY Lexington Ave Ste 374, 4 M/ 12 (612} 483-2594
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CURRENT
FROM

August, 1978/By Howard T. Head and Harold L. Kassens

WARC Committee Appointed

The U.S. Department of State has appointed an advisory committee to
assist the U.S. delegation under Glen Robinson, the chairman of the
delegation, to the 1979 World Administrative Radio Conference.

On the committee are six persons representing land mobile inter-
ests, thirteen for public interest and minority groups, three for
educational interests and one representing commercial broadcasters.
The U.S. must submit its proposals for the conference to ITU
headquarters by next January. The meetings begin in Geneva,
Switzerland in September, 1979 and last for 10 weeks.

Egp Renews NIAC

The FCC has renewed the charter of the National Industry Advisory
Committee for an additional two year period. The President requires
the FCC to prepare national emergency plans, develop preparedness
programs and attain an appropriate state of readiness.

The development of these plans includes common carrier, broadcasting
and the safety and special radio services. NIAC was established in
1958 and is a voluntary advisory committee that makes recommenda-
tions for emergency communications policies, plans systems and pro- |
cedures for all FCC licensed and regulated communications.

One of its contributions is the Emergency Broadcast System (EBS)
developed in the early 1960s with more than 8500 broadcast stations,
most networks, wire services and the communications common carriers
to provide warnings and other needed information to the public
during emergencies.

FCC Denies Petition

The American Petroleum Institute filed with the commission a peti-
tion for rule-making to prohibit future Closed Circuit Educational
Television (CCETV) stations from using the 6575-6875 MHz private
operational fixed microwave band.

continued on page 6 |I
|
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TFT MODEL 7600 PIONEERS...

IN FULLY EXPANDABLE DIGITAL REMOTE CONTROL

Now TFT builds on a generation of remote control
technology to provide a system that lets you build
remote capability as your requirements grow. The
fully modular, field-expandable design of TFT Model
7600 makes expansion plug-in-simple.

START WITH MODEL 7610stand-alone, 10-channel
TELEMETRY and RAISE/LOWER System. Price-
competitive with |ess versatile analog or digital sys-
tems, the Model 7610 Control and Remote modules
provide instant command and telemetry feedback.

ADD THE MODEL 7620/30 at the remote point, and
you can expand the system to 20 or 30 control and
telemetry functions. As many as three Model 7630s
and one Model 7620 can be added at the remote
point to give you a total of 80 RAISE/LOWER and
TELEMETRY functions.

EXPAND TO ON/OFF CONTROL WITH MODEL
7615 and add direct, instantaneous fingertip com-
mand and status verification of up to fifteen addi-

tional direct ON/OFF functions. For even more con-
trol, two Model 7615s can be used with one Model
7610 to give you 30 ON/OFF contrel channels and
30 status monitoring channels.

MOVE UP TO THE 7640 TELESCAN® SYSTEM,
complete with Model 400E CRT Data Terminal,
Model 7640C Central Processor Unit, Model 7640R
Remote Scanner, Model 43 Printer and custom soft-
ware for the ultimate in total capability digital re-
mote control.

For full facts on this new concept in fully modular,
easily expandable remote control, call or write:

Omer a1 VIV Paay e K ONTROL MOOEL Hdl

m TIME AND FREQUENCY TECHNOLOGY, INC.

3090 OAKMEAD VILLAGE DR, SANTA CLARA, CA. 95051 (408)246-6365 TWX 910-338-0584

Circle (5) on Reply. Card
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DIRECT CURRENT
FROM D. C.

continued from page 4

It was suggested that a good place for this service is in the
6875-7125 MHz TV auxiliary band. The FCC noted that all new pri-
vate operational fixed systems, such as CCETV, which use 20 MHz
bandwidth must now be located in bands above 12 GHz. For this
reason, as well as the present crowding of the TV auxiliary band,
the petition was denied.

FCC Application Processing Revisited

As reported in the June issue, the FCC moved a task force into the
AM processing area which worked up the engineering portion of all
AM applications filed before the June 30, 1976 freeze - except for
those applications with problems (mutually exclusive, requests for
waiver, petitions to deny, etc.).

But the broadcast bureau still has 160 applications (110 daytime

only and 50 unlimited time) which were filed since January 1, 1977
plus 106 pre-freeze applications which are on the current cut-off

list plus 182 other applications which are floating arocund some-

where in the bureau (awaiting acceptance, awaliting amendment,

awaiting grant, etc.) for a grand total of 448 applications for

new stations or maior changes. i

Now, 1n response to congressional pressure, a new task force is
being formed to attack the 160 applications which have not yet
been cut-off. No attempt is being made at this time to expedite
the legal processing or to shake loose those applications which
involve more difficult decisions. At the end of May, 1978 there
were also pending: 530 applications for "minor" AM changes; 610
FM major and minor applications; 200 UHF-TV applications and 98
VHF-TV applications.

New Educational FM Rules |

Last month, we reported the adoption by the FCC of new rules and
policies relating to educational FM broadcast stations. One item
reported was the new requirement that all 110-watt "educational |
sandboxes" would be required to increase power to a minimum of 100 |
watts or move to the commerical portion of the FM band (92-108 MHz). |
Also adopted was a temporary freeze on the filing of 10 watt appli- ¢
cations., We are now informed that the protection rules under which I
10 watt stations will be permitted on commercial channels are about
to be published and that the freeze will be lifted 30 days after

the date of publication of the rules in the Federal Register.

BROADCAST ENGINEERING b
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American

MRAKES IT
HRAPPEN...

Our switching system is
designed for the most
demanding studio and
remote applications.

August, 1978

Data

Resesarch Park
P. D. Box 5228

Huntsville. Alabama 35805 USA
Phone (205)837-5180
TWX 810 726-2125

A North American Philips Company

ADC SDUTHEAST

2219 Oakawana Rd., N.E.

Atlants, GA 30336
(a04) 633-2100

ADC MIDWEST
P.0.Box 27324
Indianapolis, IN 86227
{317) 784-3000

ADC MID-ATLANTIC
5509 Waterway
Rackville, MD 20853
(301) 460-1453

ADC NDRTHWEST
P.D. Box 23

Mercer Island, WA 98040
{206} 232-3550

ADC NORTHEAST

Box 452

News Hartford, CT 06057
{203) 379-7840

ADC WEST
3760 Cahuengs Bivs.

North Hollywood, CA 81604

{213) 760-3221
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New telecommunications agency to advise President

A new federal agency to advise
the President on issues relaling to
communications and information has
been formed within the Commerce
Department.

The National Telecommunications
and Information Administration
(NTIA) will play a vital role in the
national effort to formulate compre-
hensive policies for an “‘information
saciety,” according to Secretary of
Commerce Juanita M. Kreps.

NTIA is a Commerce Department
response to President Carter's Reor-
ganization Plan No. 1 of 1977,
announced last July. The plan added
substantially to the department’s
responsibilities in the area of tele-
cemmunications, especially with
respect 1o policy development. [t
also stipulated that the department
create a position of assistant secre-
tary for communications and infor-

mation. Henry Geller, former gen-
eral counsel of the FCC, was
recently named to thal post by
President Carter.

As Assistant Secretary of Com-
merce for Telecommunications and
Information Policy, Geller will be
the principal advisor to the President
on telecommunications policies and
to the regulation of the telecommuni-
cations industry.

NTIA's program will be divided
into four major elements: policy
analysis and development; federal
systems and spectrum management;
telecommunications applications;
and telecommunications sciences.

This program will comprise a
number of varied activities. In
addition to contributing in a major
way to the development of domestic
communications and information
policy, NTIA will coordinate govern-

ment preparations for international
telecommunications conferences and
negotiations, and will advise the
State Department on international
communications policy.

NTIA also will assign frequencies
to federal radio stations and estab-
lish policies involving the use of the
government’s share of the radio
frequency spectrum. It will perform
applied scientific and engineering
research and analysis principally on
radio wave behavior and perform-
ance of communications systems. It
will coordinate federal telecommuni-
cations assistance to state and local
governments. And, together with the
Office of Management and Budget,
it will evaluate the procurement and
management of government tele-
communications systems.

continued on page 10

Jlog entries

August 17-20—North Shore. Coeur d'Alene was chosen as the
site for this years ldaho State Broadcasters Association
summer convention. The convention chairman is Gerry
Cornwel}.

August 20-23—Attendees at the NAB's Radio Programming
Conference, scheduled for Chicago's Hyatt Regency Hotel, will
be able to discuss problems and trends In programming with
program directors from across the country. Included are a
discussion of formats with program directors from nine
stations, and a meeting with the presidents of six record
companies.

September 6-10—The 19th annual conference and trade show
of the information Film Producers of America (IFPA) will
feature a variely of seminars and workshops accenting the
latest film, video and audic-visual systems. In addition, the
show includes the Cindy Awards Banguet and Cindy Awards
presentations for excellence in film, video and filmstrip
production. Additional information on the vail, Colorado,
conterence Is available from IFPA National Headquarters, 3518
Cahuenga Boulevard west, Suite 313, Hollywood, CA 90068.

September 10-12—The Nebraska Broadcasiers Association will
hold its annual convention at the Holiday Inn in Kearney.
Convention chairman Is James Johnson of the Nebraska
Television Network.

Septemnber 17-20—The 18th annual conference of the Broad
cast Financial Management Association is scheduled for the
Dunes Hoetel and Country Club in Las Vegas.

Seplember 17-20—The National Radio Broadcasters Associa-
tion's fifth annual convention will be held at the Hyatt Regency
Embarcadero Hotel in San Francisco. An expanded exhibit
floor of 150 Is expected.

September 20-22—The Atlanta Hilton is the site of the Radio
Television News Directors Association international conference.

September 24-27 —Papers presented at the /EEE's Eascon '78
conference at the Sheraton International Hotel in Arlington,
va., will address the theme '"Electronics—Key to the
Information Age.” Technical areas to be covered include
radar/sensor systems, satellite communications; electro-
optical systems; and information systems.

September 25-29—London's new Wembly Conterence Centre Is
the site for the seventh annual international Broadcasting
Convention. In addition 10 numerous exhibitors and social
events, the conference will feature a technical program
focusing on such topics as microprocessors and mini-
computers in broadcasting; satellite broadcasting; studio
lighting; sound systems; and new broadcasting systems (e.g.,
teletext and tratfic intormation).

September 1979—TELCOM '79, the world's largest tele-
communications congress and exposition, will be held in
Geneva, Switzerland. More than 100,000 representatives of
Electronics Industries Association's worldwide communica-
tions market are expected to attend the event. The
communications division is sponsoring the American pavilion.
Countries will display telephone, telex, radio and electronic
data communication, and audlo and video broadcasting
equipment. Further information and space requests may be
directed to The Show Company International, 8687 Melrose
Avenus, Suite M38, Los Angeles, CA 90069,

www.americanradiohistorv.com
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AUDIO DESIGNS

and Manufactuning Inc

The

ultimate audio '
distribution system.

ADM quality
throughout.

The DA16/CH20 is the broadcaster’s answer to
audio distribution. It offers a unique and versa-
tile solution to this age-old problem.

® Each amplifier is a one-input, six-output plug-

in card with +24 DBM input and output
capability.

The input is transformer coupled and each of
the six outputs is individually transformer-
isolated.

Amplifiers have individual front panel gain

FUNCTIONS
OUT 3 HiI [13] CENT TAP
Out 3 L0 [14f +20
OuT 2 Hr |16 —20
QUT 2 L0 [16] IN HI
17] IN LO
18] GROUND

adjustments and individual test points for both
power and audio.

® The CH20 rack frame has redundant power
supplies with automatic changeover.

®* The DA16/CH20 system is designed and built
to demanding Audio Designs and Manufac-
turing quality standards.

There are many more features. For complete
information, contact us today.

AUDIO DESIGNS AND MANUFACTURING, INC

The
Audio
Company

16005 Sturgeon, Roseville, Michigan 48066 * Phone: (313) 778-8400, Cable: AUDEX TLX-23-1114
DISTRIBUTED OUTSIDE U.S.A. BY EEILIES INTERNATIONAL OPERATIONS, INC

August, 1978
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continued from page 8

FCC not EEO

enforcer, NAB says

The NAB has asked the FCC to
study carefully the legal and factual
showings submitted by licenseas.
networks and associations before
requiring additional employment
information from broadcasters on
FCC Form 395.

The Office of Communication of
the United Church of Christ, Citizens

Communications Center and others
have urged the FCC te require
licensees to submit information—
employee salaries, hires, promo-
tions, terminations, training pro-
grams, organizational charts— not
even routinely gathered by the
Equal Employment Opportunity Com-
mision. Such information would be
unnecessary and invade the privacy
of employees, NAB said.

The NAB maintains that industry-
wide employment statistics and
information are already submitted
pursuant to the FCC's Ten Peint
Model EEO Program and Form 395.
According to the association, the

BMX-12...

the broadcast console with
performance you can believe in!

Transient response is the forgotten spec that makes our
consoles stand out from the rest—

because we didn't forget it...

See it at the NRBA
Call, write or telex:

PACIFIC RECORDERS AND ENGINEERING CORPORATION
11100 ROSELLE ST., SAN DIEGO, CALIFORNIA 92121
TELEPHONE (7 14) 453-3255 TELEX 695008

Circle (6) on Reply Card

www.americanradiohistorv.com

FCC has no mandate to act as an
equal employment opportunity en-
forcer, but must limit its activities to
ensuring that broadcasters are
acting in the public interest by
providing programming that reflects
the tastes and viewpoints of minor-
ity groups.

COMSAT reduces rates

Communications Satellite Corpora-
tion (COMSAT) has filed with the
FCC substantial rate reductions for
international communications satel-
lite channels.

The lower rates, which become
effective this month, apply to satel-
lite channels leased to COMSAT's
U.S. international common carrier
customers for voice data and video
services through satellites of the
INTELSAT global system.

COMSAT's new tariffs provide for
a single rate of $1,575 per month for
all voice grade channels leased for
service between the United States
and foreign points. Currently, the
rates for such service range from
$2,500 to $4,900 per month. The
rate for satellite channels between
the U.S. mainland and Puerto Rico
will be reduced to $970 per month
from $1,500.

Television rates, which currently
range from $414 to $725 for the first
10 minutes of video and accompany-
ing audio. will be reduced to $275 to
all points. Additional per minute
charges will be $10, which under
existing tariffs range from $11.40 to
$20.50.

COMSAT has reduced its rates
for satellite channels several times
since commercial service was first
introduced via the Early Bird satel-
lite in 1965. However, the current
across-the-board rate decrease rep-
resents the largest overall reduction
in the history of international satel-
lite communications.

The FCC has instituted a proceed-
ing to assure that the benefits of
COMSAT's lower rates will be
passed through to the public by
COMSAT's carrier customers.

Canadians insulted

by advertising

Most Canadian television viewers
regard advertising messages as an
insult to their intelligence, according
to a national study conducted by the
Canadian Radio-television and Tele-
communications Commission.

The study found that Canadians
hold negative attitudes toward the
form, content, and manner of pre-

continued on page 12
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N DROADCAST
GIVE ORTAKE ANINCH.

Scotch® has been state of the art In broadcast quality one-inch,
in broadcast v:deotape for more than it's Scotch Master Broadcast 479.
twenty years. It's an industry-wide 479 has all of the qualities you've come

fact that nobody knows tape like 3M.  to expect from a tape named Scotch.
So when the industry looks Like superior color noise and

- atanew format, the industry 3 signal-to-noise. And nobody gives

looks to Scotch. comPaNYy  yOu better RF output.

Scotch Master Broadcast 479,
When you come to that new format, you’ll have an old friend.

“Seotch® s afegistered trademark of 3M Company, St, Paul, MN 55101 © 1977, 3M CO
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continued from page 10

sentation of television advertising.
Many are annoyed by the frequency,
repetitiveness, and interruptive ef-
fects of commercials. Also cited as
irritating are the insulting tone of
commercials and the use of celebri-
ties in selling products.

The study. conducted for CRTC by
Market Facts of Canada, was con-
ducted in two phases. In the first
phase, qualitative measurements
were used to determine the ways in

which these attitudes were ex-
pressed. In phase two, a survey
was conducted to obtain a quantita-
tive measurement of how widely
these attitudes were shared. The
survey sample was composed of
3,060 respondents, selected to rep-
resent a cross section of the
Canadian population. Responses to
a variety of carefully selected
statements were obtained through
personal interviews.

The project investigated three
primary areas: attitudes toward
advertising as an economic and
commercial activity; attitudes to-

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

It works harder for you with 4 exclusive features:

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 n—

adjustment and replacement and interchangeable with

Ampro single deck systems.

You get maximum reliability with a completely independent
operating system for each deck...audio playback, cue detec-
tion, logic control and power supply regulation. Record option

available

Don't settle tor less than Ampro perfection. Take a closer 100k
for yourself. Send for a FREE brochure on TRI-DEK.

AMPRO BROADCASTING IN

850 PENNSYLVANIA BLVD. FEASTERVILLE, PA 19047 - (215) 322-5100
Professional Equipment for Broadcasting Professionals

A

C.

VISIT US AT BOOTH NO. 125, NRBA SHOW

Circle (7) on Reply Card
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ward television as a medium; and
attitudes toward advertising on tele-
vision specifically.

The study concludes that Cana-
dians' attitudes toward advertising
in general are mixed. While the
majority believe advertising to be
necessary to the economy, many
believe that there are unattractive
financial consequences such as in-
creased prices of products and
increased spending on useless com-
modities.

Although most Canadians believe
advertising is necessary to pay for
the provision of programming, opin-
ion is split as to whether the quality
of general programming is improved
where advertising is present: 38%
of the population feel there should
be no advertising at all; 50%
indicate willingness to pay for good
advertisement-free programs; and
almost 75% agree there should be
at least one commercial-free
channel.

Canadians prefer advertising to
be factual and presented in an
entertaining way. Moreover, viewers
favor longer messages on related
topics grouped at the beginning or
end of programs.

Finally, the study found that
Canadian viewers are concerned
about truth in advertising, and the
majority want the government to
insure truthfulness of commercials.

Fairness Doctrine unfair

The Fairness Doctrine and equal
time law “‘remove from the broad-
cast press the ultimate responsibil-
ity for editorial decision-making and
place that responsibility in the
hands of a government agency. This
gives the government the right te
tell the broadcast press what it may
or may not publish.”

This was the view expressed by
Bill Leonard, NAB television board
and First Amendment committee
member, before the U.S. Senate
Communications Subcommittee.

Leonard, a former newsman, also
said, “"The purported justification
for placing restrictions on broad-
casters—a ‘technological scarcity’
of frequencies —is an argument
which has little basis in fact, and
will, as time goes by and technology
develops, have less. There are in
excess of 8,000 broadcast stations in
the United States—more than four
times the number of daily news-
papers. Indeed, I suggest that the
multiplicity of voices heard over
broadcast stations far exceeds that
provided by any other mass medium
at any time in our history.”

continued on page 14
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Use 3

stacked

deck ..

System 21

No gambles! DYNAIR’s System 21, carefully
developed through 21 years of distribution switch-
ing experience, is a sure thing.

The video cards are stacked with such numbers
as 0.15% differential gain, 0.15° differential phase
and £0.1 dB frequency response to 5 MHz. Check
the audio card’s harmonic distortion of less than
0.2% at full 30 dBm output with hum and noise
riding 105 dB below.

Matrix switching cards — audio, video, time code
data, machine control — are all instantly replaceable
with power on. They’re controlled by a micro
processor with battery-backed memory so loss of

power doesn’t lose the setup. Control trouble-
shooting is straightforward since self-diagnostics
are built in.

Yes, the deck has been stacked to give you the
best combination of performance and features avail
able in a distribution switcher today. We've been in
the game for 21 years and know how to do it!

Give us a chance to deal you a specification
sheet describing System 21's other features — like
expandability to 1000 x 1000, constant vertical
rate refresh of the entire matrix, RS-232 interfact
single-line switcher control, full salvo capability,
and more.

. ELECTRONICS. INC

2t Stree an Diego, C
714} 263-7711 TWX: (¢ 5
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There are few things inlife
. that give the security
. of aDictaphone 400L

Security is having every word automatically recorded 24 hours a

day. And being able to retrieve that information. .. with the time

of record ... whenever it's needed. That's the kind of failsafe

protection the 400 Logger provides to major radio and television

networks worldwide. Find out about cur many standard features:
Dictaphone, Audio/Electronics Division, 475 Ellis Street,

Mountain View, California 94043
‘é (415) 968-8389, TLX 34-5524.

'« ®Dictaphone

Audio/Electronics Division

The world’s most experienced
voice recording company.

Circle (9) on Reply Card
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Sold by Scully Distributors.
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continued from page 12

IBC '78 to convene in
September

Engineers from around the world
are expected to gather to keep
current on the latest developments
in radio and television technology at
the International Broadcasting Con-
vention, IBC '78. The convention has
moved to London's Wembly Confer-
ence Center, and will convene from
September 25-29. The convention
has two major parts, an exhibition
and a technical program.

Careful scheduling of 1BC '78
places the event six months away
from NAB '78 and on alternate
years with the International Tele-
vision Symposium in Montreux,
Switzerland, the other major inter-
national industry event (also bien-
nial). These international events
make it possible for U.S. broadcast
engineers to keep tabs annually on
technical developments abroad as
well as at home.

The exhibits—83 in all, from over
50 different countries—are expected
to draw keen attention. Among the
smaller companies exhibiting this
year are AEG Telefunken, Aston,
Digivision, Dynamic Technology,
EMI, Electroimpex, NTP Electronik
A/S, System Video Ltd., and others.
Of course, the giant firms well
known to U.S. broadcasters, such
as Ampex, Bosch Fernseh, Marconi,
Pye/Philips, and Thomson CSF, will
be represented.

The technical program will con-
centrate on new techniques, sys-
tems, and developments in audio
and television broadcasting, baoth
analog and digital. Included will be
reports on microprocessors and
mini-computers in broadcasting:
low-budget broadcasting systems;
studio lighting technology; trans-
mitters/antennas; lightweight pro-
gram equipment; stereo and quad-
raphonic sound systems; TV cam-
eras, electronic graphics, visual
effects and other studio equipment;
video and audie recording and
storage; new broadcasting systems
{e.g.. teletext and traffic informa-
tion); audio and video measurement
technology; and future possibilities
in receiver design.

In addition to the exhibits and the
technical program, plans include a
reception and a special ladies’
program. For information on regis-
tration, contact The Secretariat,
International Broadcasting Conven-
tion, IEE, Savoy Place, London,
United Kingdom WC2R OBL. a

BROADCAST ENGINEERING
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Looking for full camera mobility

with*‘on the air

'picture quality?

Find it...in our Hitachi FP1020'

If you need professional performance from a hand-held color
camera. Hitachi FP1020 is your answer.

No matter what the assignment, the FP1020's three 23"
Saticon® tubes deliver hroadcast-worthy resolution and color—
imetry. And like all Hitachi portables, the FP1020 combines light-
weight handling with heavyweight performance features such as:
auto white and black balance controlled by an 8-bit digital memory

..three-way power via 2-hour hattery belt, AC, or 12V DC...built-
in color bar generator. ..vertical enhancer...and a 5-position color
temperature filter disc.

Two key options extend the versatility of the FP1020: built-in
Gen-Lock for multi-camera system use and a remote Operation
Panel which controls camera functions from up to 150 feet away.

For documentaries. for training programs, for any field produc-
tion applications, see the Hitachi FP1020 first. At your Hitachi
dealer.

HITACHI

H:tacha Denshu Amenca Ltd.

SHIBADEN CORF ICa

Executive Office: 58-25 Brooklyn-Queens Expressway. Woodsuie, N.Y. 11377 (212)898-126 1 Offices in: Chicago (312} 344-4020:;
Los Angeles (213) 328-2110; Dallas (214) 233-7623: Atlanta [404) 451-9453; Denver (303) 344-3156: Seattle (206) 298-1680.
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Solid State
at Tube Prices.

And when we say solid state, we
mean 100% solid state. So you
get all the energy savings and im
proved reliability that solid state
technology implies. But price
isn’t the only thing that’s exciting
and important about the new
Sintronic SI-A-1S 1 kW AM
transmitler. [t’s also loaded with =
teatures that save downtime and
reduce maintenance.

Most of the circuitry is on
26 computer-type plug-in cards,
even the power amplifier. Circuit
monitoring and maintenance is a
cinch. Panel indicators and a
direct reading digital multimeter
monitor all critical circuitry.
Card extenders allow easy access
to components lor in-service
maintenance. The operating fre-
quency is precisely maintained
by a syvithesizer referenced to a
high stability erystal requiring no
oven. It has 125% positive peak
modulation capability, but does
nol use a modulation transtormer which can cause phase
shill distertion

Multiple muttin fans move a column of air slowly and
evenly through the transmitter, reducing filter cleaning and
eliminaling the worry of catastrophic failure as when a
single, high-speed blower suddenly quits. The output power
is monitored and automatically adjusted to maintain the cor.
rect output power. . . precisely and continuously. The RF
drive and modulation are constantly compared and the drive
is automalically regulated for the optimum level throughout
each audio cucle.

A strappable 7.5 khz low pass filter is standard so you
can use your audio energy where it will do the most good.
We have added a switchable peak-riding audio clipper too,
removing those sharp, low energy peaks causing the inodula-
tion meter to flash prematurely.

lemote control lucilities are standard.

Ol course Sintronic makes transmitters other than the
SI-A-18. They can provide you with the transmitter you need
from 10 Watts to 55kW FM, or to S0kW AM.

There are many more impressive facts about this
transmitter we would like to tell you about. Contact Tom
Humphrey at Sintronic Corporation, 212 Welsh Pool Road,
Lionville, PA 19353. Telephone: (215) 363-0444.

_AANA
= | @] l FORNBIC oo

Sintrenic is a subsidiary of Singer Products Co., Inc.

Circle {11} on Reply Card

Sintronic Model SI-A-18
tkWw AM Transmitter
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peopie
in the news

Manufacturers/Distributors

john Francke moved from Marconi Electronics to A .F.
Associates, where he assumed the position of
corporate controller. Francke was with Marconi for
six years.

Lanny Myers was promoted from assistant controller
to controller at California Microwave. Myers came to
the company in 1977 from Intersil Inc., where he held
the position of corporate accounting manager.

Two promotions were announced at the Conrac
Division of Conrac Corporation. Frank Heyer, who has
been with Conrac for 10 years, is the new engineering
manager, television products. In his new position,
Heyer will be responsible for all engineering functions
related to Conrac’s line of professional television
monitors. As manager of technical support engineer-
ing, Gene Ornstead will be responsible for interfacing
with customers on ali technical matters. Ornstead was
previously field service engineer for Conrac.

At NEC America's Broadcast Equipment Division,
Robert Curwin was appointed eastern regional sales
manager, Ray Koerner as sales engineer, and Lewis
Wigal as customer service engineer. Curwin is
developing a network of dealers to complement the
direct selling of NEC terminal television equipment
and telephone video systems. Koerner conducts
research of the transmitter market and assists in the
planning of market strategy for NEC transmitters.
And, Wigal provides training and technical assistance
to customers, including servicing of their equipment.

Succeeding John Larkworthy as general manager at
Microtime is David Acker. Acker, who has been
instrumental in the design and production of Micro-
time's analog and digital products, will continue as a
vice president of Andersen Laboratories Inc., Micro-
time’s parent company, and the Microtime division.

All company advertising, sales promotion, and trade
shows will be the responsibility of Rebert Davis,
recently appointed manager of advertising and
promotion at Broadcast Electronics. Davis moved to
BE from Harris Corporation, Broadcast Products
Division.

RCA’s board of directors elected Richard Sonnenfeldt
as vice president, RCA "“SelectaVision” VideoDisc
Project. Sonnenfeldt was formerly manager of engi-
neering and production of RCA's industrial computer
systems department.

Gerry Brill joined Ampex as senior product manager
of professional cameras. He was formerly product
manager for all broadcast products at Philips.

The Grass Valley Group named Peter Hughes to the
position of routing systems manager. Hughes joined
Grass Valley in 1977 after years of experience with
Richmond Hill Laboratories and Image Video. His TV
engineering career began with the BBC,

continued on page 20
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The 3D Reproducer. An instant success.
And it got better with time.
Through engineering improvements like these:

* New program recording and
reproducing ampilitiers provide less
distortlon, more headroom

* +18 dBm audio output {optlonal)

* Improved 450 RPM capstan motor
withless heat. less wow and flutter
higher reliabllity

* New, long lite Nortronlcs Duracore
heads. Ten times longer head life

* Improved head mounting blocks
Provide better stabllity

* Improved air-damped solenoid with
Tetion® coated plunger tor quieter
Operatlon,

* Selt-aligning top capstan bearing

(optional)

provide improved regulation

factory labor

\®

Circle (12) on Raply Card

www.americanradiohistorv.com

* WRA Series Recording Amplifier

+ New IC Voltage Regulators with

!— CALL TOLL-FREE
800-447-0414

From Illineis. Alaska or Hawaii

call collect: (309) 828-1381. Ask

about our no-risk 30-day trial offer
Attractive lease-purchase plans

thermal and short circuit protection

* Two year warranty on parts and

Murke

ITC-Form #1t11

available. Generous trade-in |
allowances |

INTERNATIONAL TAPETRONICS CORPORATION

Bloomington,_ 1. §1701
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INNOVATION
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...the finest most complete line of cameras
and broadcast equipment ever oftered by
one company —Philips.

Philips, with over 3 decades of leadership
in cameras, transmitters, turn-key studios,
mobile vans, systems, around the world.

Philips, the company that revolutionized color
broadcasting in 1965 with the development
of Plumbicon' ' tube technology and

the legendary Philips Norelco PC-60 camera.

Now, presenting the highlights of Philips
latest line of innovative equipment as
demonstrated to SRO audiences in our
NAB “Innovation '78" exhibit:

%‘ﬂ"

- lﬁﬁetl'-
ey
1 "
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LDK-25 Camera Family with New Diode-
Gun Plumbicons. Our new 1-inch 73XQ
Plumbicon tubes and camera circuitiy
give you figher resolution and lower
lag than 30mm cameras. Betler than
&  65%depth
ot modu-
lation at
400 lines!
With new

Dynamic
Beam Con-
trol (DBC) to

controt hot

highlights, as

much as 4 f-stops over peak white. The
finest, state-of-the-art multicore studic
and field camera system ever produced
1S now better than ever. Plus, only
Philips rear-loading design, as in the
advanced LDK-25 camera family, can
deliver the maximum out of this new
diode-gun tube technology.

NAB 78 atso saw the addition of a
new production portable to the LDK-25
tamily. The compact and lightweight
LDK-15L matches the picture quality of
either the LDK-25 multicore or LDK-5
digitally controtled .triax cameras, en-
abting it to be used either as a compact
studio camera or in the field as part of
a multiple camera system, Totally com-
patible, the LDK-15L. can be used with
the bhase station of the LDK-5 or the
CCU of the LDK-25.

Philips UHF/VHF Transmitters, famous
around the world for high reliability and
low operating cost, are now the
maost rapidly grow-
ing transmitters in
North America.
Over 37 already
installed since in-
troduction to the
U.S. and Canada...
and over 1000
worldwide.
Transmitter outpul power range
upto 110 kW. Equally suited for single
or paratlel operation. Designed for unal-
nded operation with automatic or re-
mote control,
Features include: |.F. moduiation,
olid state design except for power
lages. High stability. Ease of installa-
llon and. maintenance. SAW filter, re-

ducing the number of controls to
achieve proper group-delay. Small size
and minimum floor space are made pos-
sible by the advanced design and a
unlque common exciter which ¢can also
be retrofitted into earlier competitive
syslems. UHF olfers a choice of internal
or external vapor cooled Klystrons.

VIDEOQO B80...the Incredible Convertible
Camera and Complete Production Sys-
tem for multi-use applications.

T ‘ — Converts to ENG, Field
l‘ : Production, Stu-

dio, or Special
Applications
{telecine,
i microscoepe,
operating
room lamps)
with just a
" changeofsiide-onview-

finder and plug-in etectronics.

Simple to set up and operate because
the test teatures are built-in, with "no
compromise” performance, With auto-
matic fea- —
tures for to-
tat mobility. v

L
N

Compact, ™,
rugged, O \
lightweight and

economical. De- E =23

signed to go any-

where, do any-

thing. And, Video 80 systems are ex-
pandable and compatible with existing
equipment for additional cost savings.

LDK-14—New, 2/3-inch ENG/EFP/ Stu-
dio Systems Camera has the look and
feel of a film camera with the picture
quality and performance features of
Philips studio cameras.

Features include: Outstanding broad-
cast picture quality for ENG, EFP, or full
studio use. Lightweight, rugged, one
piece. Low power consumption. &
Remote control gption. High
sensitivity. Dynamic 4
Beam Control
(DBC) for hot high-
light handling. 3
Fully automatic
operation, includ-
ing aulo-centering,
and switchable
black stretch. 1%-inch
and 5-inch view finders
for hand-held or tri-
pod use. Full band- .
width chroma key and .
triax tacilllies. o

g

One Inch Video Recorders in both "C"
and "B" formals to satisty your requlire-
menls. Phllips has always offered the

widesl setection ol portable and studio |

camerit systems lo best meel your spe-
citic applications.

Now Philips expands this same “meet-
your-needs’ policy to include 1-inch
VTR's and time base correclors, with
both "C” format (PVR series) and "B’
format (BCN series) VTR's in both port-
able and studio configurations.

Philips wide setection and systems
experience provide the greatest objec-
tivity and cost effectiveness in packag-
ing systems to match your requirements,

Also presented at NAB:

The studio performance LDK-11, Field
Production Portable and Compact Stu-
dic Camera. Full production control
either remotely or at backpack. Up to
300' a1 %" cable between camera head
and backpack.

The LDH-20S, Economy Broadcast-
Quality Studic Camera.

A new, versatile Sync Pulse Generator,
LDK-4210.

A full line of Test and Measuring

Equipment.

Altogether Philips displayed and intro-
duced the widest range of cameras and
broacicast equipment at NAB or any-
where else. For complete information
write on your company letterhead (in-
dicating product interest) today to:

r " Philips

Broadcas! Equipment

Corp.,, 91 McKee D:lve, Mahwah,

N.J. 07430 (201) 529-3800. (Canada;

Phllips Broadcast Equipment, 601 Milner
Avo., Scoarborough, Onlario MIB 1MB).

INNOVATIVE LEADER IN WORLD TELEVISION

o
0

A
-

R

~  PHILIPS
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Lighting Control System of the Future
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The Innovotion Compaony

ELECTRO
CONTROLS

INC.

2975 South 300 West  Salt Lake City, Utah - 84115
Tel: (801) 487.9861 Telex:388-395
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continued from page 16

David Clark and Tony Digirolamo of Imero Fiorentino
Associates Inc. were recently presented Emmy
Awards for their outstanding achievement in lighting
direction. Clark received an Emmy for his lighting
deslgn of the New York remotes of ‘“The Mike Douglas
Show''; Digirolamo was awarded for his lighting
design of the children's special *Henry Winkler Meets
William Shakespeare.”

Two years after joining Berkey Colortran as director
of finance, Paul Friedman was named vice president,
finance and administration. In his new position,
Friedman will be responsible for accounting, credit,
data processing, billing, and office management.

Radio/Television

Jonathan Frank joined WJIB-FM, Boston, as assistant
to Jim Howard, engineering manager. Frank, formerly
maintenance engineer at WVBF/WKOX (Framingham,
Mass.), will be involved in all phases of technical
operations.

Ivan Miles was appointed director of engineering for
Broadcast Enterprises Network Inc., which owns
stations in Atlanta, Ga; Charlette, N.C.; Clearwater,
Fla.: and Cincinnati. Miles had been chief engineer at
WAOK, Atlanta.

Randy McCallister, formerly radio product manager at
RCA Broadcast Systems Division, has been named
telecommunications director of engineering at Radford
College, Radford, Virginia.

Stephen C. Trivers, president and general manager of
WQLR in Kalamazoo, Mich., announced the appoint-
ment of Leroy Green to the position of news director.
Green has been with the station for more than a year
as an announcer/newsman.

Jorge Infante, new program director at WOJO-FM,
Evanston, Ill., brings a vast background in Spanish
broadcasting to this Spanish-language radie station. |

The new station manager of KATU-TV is Sherwood |
“Skip" Hinman, according to general manager Tom *
Dargan. Hinman joined the station in 1969 as a sales ’

f

manager, and has been assistant general manager
since June 1976. Tom McCall has left his post as KEX
and KATU-TV political commentator, as a result of his
candidacy for the Republican nomination for governor
of Oregon. Also, Bob Clark and Melinda Coats have
left KEX to work for an FM station in Agana, Guam.
Clark is replaced by Steve O'Shea.

The principle staff of KBDF in Eugene, Oregon
recently purchased by Jaymar Communications,
cludes Rob Skinner and Peter Townsend.

Richard A. Browne has been named program director |
at WFEA Radio, Manchester, New Hampshire. i
Browne previously was with WAEB, Allentown,
Pennsylvania. ‘

BROADCAST ENGINEERING |
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An AUDIO-VIDEO routing switcher for
today—tomorrow—or 10 years from now

Do not OUTDATE yourself so quickly

soy Clf-t@CH —here's uny

e Expandable inputs/outputs |

- o Jaudio channels
e Outputs are destination orientated—20 x 1 crosspoint modules
e 20 x 15 AFV matrix in 10%2” rack space

o Separate audio and video assemblies

e Numerical readouts on 20 x 1 modules for crosspolnt status
o Differential inputs, D.C. restorer, sync adding
e BCD control

e Vertical interval switching

MODEL 5800 SERIES e o L it
20 x 15 AFV ILLUS RATED IR A e A - A

P'II .

Yole_
AT

D — e —

MODEL 5801 VIDEO ASSEMBLY MODEL 5802 AUDIO ASSEMBLY

ADDRESS: 311 Wyandanch Ave., North Babylon, N.Y. 11704 ¢ TEL. NO. (516) 643-4040
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TEKTRONIX DELIVERS

PERFORMANCE...

" SYNC GENERA
FSVNCHRONIZA"UI" SUBCARRIER

INTERNAL

.
a (L8

GEN LOCI/EXT Q

PHASE

HOR,
UNLOC

QUTPUTE

Get Tektronix quality and dependability in a sync generator.
The TEKTRONIX 1410.

Check these key benefits:

Add on picture sources easily. The 1410 Sync Generator
is ideal for single-line sync distribution system applica-
tion

« Genlock provides fast or slow lock

[ Put your total sync system together with TEKTRONIX

« Automatic Changeover Unit provides switching to
back up sync generator
« Systems available for NTSC, PAL and PAL-M

* Programmable horizontal and vertical sync phasing Y
supplies advance/delay range of +10 to —4 usec with ) i ‘-,
respect to incoming reference signal ; - =

¢ Includes 360° subcarrier phase control el o & q. Q|

* Black burst output

Minimize possibility of illegal horizontal and vertical I ++@+0 °

blanking widths 3 - .

¢ Variable horizontal and vertical blanking widths -

Minimize non-phased edits on video tapes =

¢ Precise subcarrier to horizontal sync phasing is main- %

tained at all imes, including when genlocked. Color
field identification is provided by a field identification
pulse output

Greater sync system stability

» Optional *+1 Hz color subcarrier stability performance
(*=10 Hz is standard)

Sync system status easily determined

¢ L EDs indicate internal or external reference source
monochrome signal incoming, loss of sync or external
subcarrier lock

1410 Mainframe easily accommodates additional test

signal generators

Typical NTSC sync generator system comprised of two 1410R
Option 01 mainframes with SPG2 sync generator modules, and
one GVG 3257A Automatic Changeover Unit.

Tektronix quality, performance and reliability in a sync gen-
erator. Get the whole story from your nearest Tektronix
Products Field Engineer. Or circle the reader service num-
ber below for more information.

Tektronix

COMMITTED TO EXCELLENCE

For Literature Only Circle (16) On Reply Card

22 For Demonstration Only Clrele (17) On Reply Card BROADCAST ENGINEERING
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Unique remote production unit
joins Bostons July 4th celebration

A new remote telecast unit offering three-camera
production capability in a small, compact vehicle was
initiated recently by WCVB-TV, Boston, during that
city's July 4th celebration.

The new mobile unit, the first of its type in New
England, was used in a remote shoot that included
portions of the Boston Pops Orchestra's performance
on the banks of the Charles River.

Enter the ‘‘Hippo'’

Less than 20 feet in overall length, the WCVB-TV
remote unit, nicknamed the *Hippo,” boasts the
smallness and maneuverability of an ENG-type van
with production features normally restricted to much
larger vehicles in the 30- to 40-foot range.

“It makes multi-camera remote productions much
faster and simpler, and delivers improved picture
quality to WCVB-TV's viewers,” said Peter Cohen,
manager of press relations.

The end result of more than 12 months' planning
and construction, the Hippo was conceived, designed
and constructed entirely by the WCVB-TV engineering
staff, headed by Ross Kauffman, director of engineer-
ing. The actual construction of the vehicle was under
the supervision of Ira Goldstone and Dave Underhill,
engineering supervisors. The custom interior portion
of the $400,000 vehicle was crafted by Wolfcoach of
Northboro, Mass., a top constructor of remote video
units.

Three-camera capability

The Hippo carries two lkegami HL-51 cameras and
an RCA TK-76 camera. The high-quality Ikegami
HL51's have an extended field range of 900 feet,
while the RCA TK-76 can remain tethered to the main
production unit at distances up to 300 feet. All three
cameras also have total remote capability with
operator-carried power sourcks. Motorized camera
cable take-up reels for the lkegami's are one of the
factors in the vehicle's quick set-up and tear-down
ability.

The TK-76 has distinguished itself as the standard
unit for ENG work, being slightly smaller and lighter
than the lkegami's. The TK-76 is also used on the
three other WCVB-TV remote units: the ‘‘Bumblebee”
{ENG), the “Zebra" (ENG), and the *“Winnie” (ENG-
production). Unlike the Hippo, however, the three
other units only have single-camera capability.

1-inch goes remote

According to Cohen, the use of the RCA TH-100
1-inch VTR on the Hippo marks the first remote use of

August, 1978

the new standard Type C 1-inch videotape in New
England.

“WCVB-TV is the first station in New England to
employ the new 1-inch tape format,’ Cohen said, ‘‘and
the station will be taking a hard look at the reliability
and performance of the smaller equipment during the
next year. However, WCVB-TV engineers feel that a
total switch from 2-inch to 1-inch videotape hardware
is still three to five years away, if at all.”

Another TH-100 will soon be installed in the
station’s tape room to blend with 2-inch equipment
currently in use, In addition, RCA's new TH-50, a field
portable version in the 1-inch format. is being added
to the Hippo's equipment inventory when it becomes
available (early 1979). Unlike the TH-100, which is
mounted permanently to the vehicle, the smaller unit
will be used for remote shoots that require leaving the
vehicle,

continued on page 26

three
a new, compact remote
production unit. The roof-mounted RCA TK-76 joins two
Ikegami HL-51s for unique production capabilities in a
small, maneuverable vehicle.

WCBV-TV engineers are pictured manning the
cameras of "“The Hippo,’

www.americanradiohistorv.com
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The Sony BVE-500A.

It’s the best editing decision
you’ll ever make.

Announcing the professional automatic
editing control unit professional editors
have been waiting for. The Sony Broadcast
BVE-500A.

Already, the earlier BVE-500 has been
accepted as the state of the art in control track
aditing by broadcasters around the world. In
the new BVE-500A, we've made substantial
improvements that increase the speed,
versatility, and convenience of the editing
process.

Compare these editing advantages with
existing equipment, and consider the added
creative capabilities you get with the Sony
Broadcast BVE-500A.

1. BIDIREX control. The big news in the
BVE-500A is BIDIREX: two self-return search
dials that take the place of ordinary pushbutton
search controls. Many control instructions have
been built into these BIDIREX dials to allow an
operator to shuttle tape in forward and reverse
direction at various speeds.

BIDIREX eliminates motle selection error.
And it gives Sony U-matic editing a true “film”
feeling ordinary editing systems can't match.

2. Decision Prompter. The new
BVE-500A uses lamips to prompt the operator to
the mode and progress of all editing decisions.

Function lamps blink until the edit
commands are made, then go automatically to
“steady on.” Even in a busy newsroom, with
many interruptions, an operator can tell at a

glance the status of his last instruction as the
BVE-500A prompts him tor the next command.

3. Automatic Entry. The BVE-500A
saves valuable time with a teature that
automatically enters the “IN” point when the
preview button is engaged.

If the operator has already selected an “IN”
point, this auto mode has no effect; the editor
may preview without disturbing his pre-selected
“IN" point.

4. New Full Time Counter. The
BVE-500A counts control track pulses from
—1719 minutes through 0 to +79 minutes. An
operator need not concern himself with the
count when he initiates an editing sequence.

5. Short Pre-Roll. When used with
external sync, pre-roll is reduced from tive
seconds to three seconds, a turther time-saving
advantage.

6. Cue Control. The BVE-500A features
built-in cue record and erase. This 1kH: tone is
recorded on Audio 1, and is usetul for both auto
control systemss and pre-cueing the tape to air.

These are just a few of the new BVE-500A
teatures.

Orthers include auto shut-oft, external
intertace of control logic, manual edit
capability, and more. You can see them all in
action when you ask for a demonstration of this
versatile new editing control unit. To do that,
just contact your nearest Sony Broadcast
office.

Sony Broadcast

Sony Corporation of America, 9 West 57 Street, New York, New York 10019
New York: (212) 371-5800 Chicago: (312) 792-3600 Los Angeles: (213) 537-4300 Canada: (416) 252-3581

Sony® Is a registered rademark of Sony Corporation of America
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for
THE VERY BEST

STEREO SOUND

The Very Best FM Exciter
Wilkinson Model FME10

253 TRANSMITTERS USE IT!
POSITIVE PROOF!

Frequency response + % DB 15 HZ-350KHz
M Noise Level — 70 DB below 100% Mod
Distortion 0.3%
Power Output — Adjustable to 18 watts
Stability 1 part in 100,000
Requires no oven and is not susceptible to
rumble and microphonics

FCC Type Accepted

* POWER SUPPLY INCLUDED
¢ COMPLETELY METERED
* REQUIRES 7” VERT SPACE
* ADJUSTMENT FREE

The Very Best
Stereo Generator
Wilkinson Model SG1E

196 TRANSMITTERS USE IT!
POSITIVE PROOF!

* 60 db separation 50 Hz-7500 Hz
55 db separation 7500 Hz-10000 Hz
50 db separation 10 KHz 15 KHz

M Noise — 75 db Cross Talk — 60 db

COMES COMPLETE WITH POWER SUPPLY
REQUIRES ONLY 3%:” RACK SPACE
ONLY ONE FRONT PANEL ADJUSTMENT
REMOTE STEREOQ ON/OFF FUNCTION

NO ONE CAN MATCH THIS COMBINATION

WHIKINSON

ELECTRONICS, INC.
P lommaTan Ao e

P.O. Box 738 L Trainer, Pa. 19013
—_ Telephone [215] 497-5100
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News feature

continued from page 23

Live via microwave

For feeding live reports from the Hippe to the
station via microwave, the tape can be fed and
recorded through a frame synchrenizer. The remote
unit also can be equipped with a time base corrector
to mix playbacks with other remote material (e.g., live
cameras).

With the TBC, the TH-100 can previde moviola-type
viewing, still-frame viewing, frame-by-frame joggings,
and picture viewing at up to 40x shuttle speed. The
VTR has two program audio channels plus a cue
track/time code channel. Time cede record and
read ability is included in the machine.

Equipment complement

Simple miking can be inputed directly te the mixer
located at the switcher control panel. For use of more
than three mikes, however, an outbeard console must
be used. In this case, the audio man works outside the
van and feeds his compesite audio directly to the
Hippe. The console has eight inputs, and will handle
any routine mixing required for the talk-show and
simple music-show remotes the Hippo is designed to
handle. '

The van includes two 15-inch color moniters (line
and preview) positioned in front of the switcher.
There also are three black and white monitors.

Truck power is available for minimal lighting from
one of the two truck generators. The HL-51's and
TK-76 provide good video in the 100-200 footcandle
range.

A microwave dish and tripod are stored on the
truck, and mounting brackets are provided on the
roof. The roof is accessed by a ladder, located on the
truck’s rear door. The microwave transmitter rides
inside the truck, and is removable.

A new RTS system forms the heart of Hippo
communications. Included in this system are full
headsets, which may be strung te any area in the
remote. There are four separate channels of IFB. The
program side of this IFB system may be fed with truck
audio, air audio, WCVB subcarrier, or the new cueing
system. Split feeds to give interrupt to one ear and
constant program tc the other are possible.

The cueing system is a dedicated 75-watt cueing
transmitter located in downtown Boston and controlla-
ble from the station. It can carry studio mix-minus,
air, or studio output as desired, including director
interrupt from A-control or any other control room at
the station. Thus, the director at the station can cue
the Hippo talent directly via this channel and Hippo
IFB system. Fore more portable uses, the talent can
even be stuipplied with cue-channel receivers.

The truck also is equipped with a mobile telephone,
and with a transceiver on the news and engineering
two-way channels.

Key word: flexibility

With its full complement of equipment, compacted
into a 20-foot remote vehicle, the Hippo adds
tremendous flexibility to WCVB-TV's on-location
shooting. And, flexibility and image quality were the
key words used by Cohen to describe the Hippo.

“The small size of the vehicle allows it to travel
where larger units have not been able to, making
full-scale remote productions feasible,” Cohen said.
“Remote inserts will no longer be limited to basic,
one-camera shoots.” O

BROADCAST ENGINEERING !
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Qur D-3016 and
D-2000 Character Generators put
broadcast quality graphics
at your fingertips.

Inside the D-3016 we've
packed a 16-page memory
for often-used titles and a dual-
channel display to let you
preview and program simultan-
eously. Choose two fonts
from the three available styles.

Our lower-priced
D-2000's built-in, 4-page memory
IS supplemented by an audio
Interface that turns an ordinary
tape recorder into an additional
memory unit. An optional

August, 1978

random access memory unit
compatible with both generators
IS also available.

For more information,
circle our reader service card
number.

3M Video Systems
Watch us in action

3 COMPANY
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Studio construction

Increasing eficiency
wWitihimedennite'SHECUipneEnt

Part 2/By Peter Burk

A well organized test bench helps Improve efficiency, as
demonstrated by Michael Mocre in the “back room™ at
KRVR. (Photo by Peter Burk)

This month, the Radio Workshop is really going to
stay in the workshop! We'll try to help you plan your
dream test bench so that you can spend less time on
routine maintenance and troubleshooting and have
some time for the really important things (like putting
an B-track in the boss’ car).

Everyone’s idea of perfection is a little different, so
we won't try to recommend any one complement of
equipment. We'll just point out some of the things to
look for when you go shopping.

Signal generators

At the top of our shopping list is a good audio sine
wave generator. We emphasize good, because it's
really the limiting factor in the entire test chain. If
you can't put a good clean signal into the device
under test, it's next to impossible to measure the
quality of the signal coming out of the device. As a
general rule, your test equipment should be ten times
better than the performance of your best piece of
broadcast equipment. If you want to read distortion at
less than one percent, the generator will have to be
capable of less than a tenth of a percent.

In addition to low distortion, the test oscillator
should have a sufficiently wide frequency range, a
calibrated output attenuator, and sufficient output
level. This last detail is sometimes overlooked. If your
transmitter requires a +10 dBm signal for 100%
modulation a 1 kHz, a generator only capable of +10
isn’'t adequate, since the sensitivity at 10 or 15 kHz is
probably somewhat lower.

Most generators have sufficient frequency range for
audio tests, but an even wider range can provide a
few *'freebies.”” An oscillator that happens to go up to
one megacycle or better can be used for AM rf and if

alignment and even as a signal source for AM
antenna resistance measurements.

Function generators

While we're talking about signal sources, let's talk
about one of the most versatile generators of all—the
function generator. For some reason, this piece of
gear doesn’t find its way into every station's
workshop. It should. A good function generater can
produce an appropriate test signal for almost any
conceivable audio test. Even an inexpensive unit can
create a tough obstacle course for any transmitter.

The basic purpose of a function generator is to
produce non-sinusoidal waveforms. Don't be concerned
about the distortion on sine waves. Even a $1,200
function generator produces a pretty mediocre sine.
Concentrate instead on the square, triangle and ramp
capabilities. Square waves are super for quick
amplifier performance fests, and vividly reveal ugly
problems like transformer ringing, group delay, and
transmitter tilt. A ramp test can be used to observe
125% modulation capability on AM.

The more elaborate function generators come
equipped with some very useful adjustments. DC
offset, rise time, and symmetry should all be
adjustable to derive maximum use from this instru-
ment. AM and FM inputs, phase lock and trigger
capability alse enhance the unit. With an AM input,
the generator can be used as a test transmitter for
evaluating audio processing equipment or measuring
receiver performance. (Caution: Don’'t measure the
audio response of a typical consumer radio—it'll leave
you with a helpless feeling and create severe mental
depression.)

The oscilloscope

Scopes have really blossomed with features in the
past few years. It's still the most basic tool for seeing
what you're hearing, but there's nothing basic about
some of today's choices. Storage, dual trace, dual
time base, wide bandwidth, and fancy trigger circuits
have helped make the scope one of the most powerful
pieces of equipment that you'll ever own. Look for the
features that you need, plus operating ease. If at all
possible, try before you buy. Some scopes have all the
features you need, but are awkward to use.

Good X-Y capability is a must, especially for stereo.
For some reason, many otherwise excellent scopes
lack this feature. Some units provide the capability,
but require that you plug the ‘X'’ signal into the back
of the unit, and provide only a ten to one horizental
adjustment rangs. This is inconvenient, to say the
least. Most of the less expensive scopes (and even
many of the two to three thousand dollar units) use
the sweep circuit for the "X’ amplifier in the X-Y
mode. A much more satisfactory arrangement is
available on several models that convert one of the
vertical amplifiers into an X-axis amp. This way, the

continued on page 30
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Audio-Technica introduces
five new microphones...
and a pleasant surprise.

AT813

Electret
Condenser
Cardioid

ATB11
Electret
Condenser
Cardioid

AT801

Electret
Condenser
Omnidirectional

-~

' 5
i

s
L
-y g

5
v

Ty
ATB12 §’
Moving Coil =
Dynamic B
Cardioid

& __ls
— . ATBO2
i Moving Coil
Dynamic
Omnidirectional
Take a close |00k at these new no distortion even when used close-up electret condenser with integral wind-
Audio-Technica microphones. Three to high-level performers. And the screen is pegged at $95. All compiete
‘electret condensers and two dynamics. balanced, phased Lo-Z (600 Ohm) out- with tull one-year warranty.
Plus two clip-on miniature electrets (not put matches pro and semi-pro mixers Once you've seen and tried these
shown). All are superbly finished. Care- alike. new Audio-Technica microphones
tully thought out in every detail. With the Now for the surprise. The price. we think you'll welcome them. Not just
right “heft" and feel. Professional A3M Both omnis are nationally advertised at because they cost so little...but because
‘Switchcraft output connectors, of course. just $60, for either dynamic or electret they do so much. Available now from
Then listen in your studio. Full- condenser element. The two basic car- your Audio-Technica Professional
‘range, peak-free, clean and crisp. With dioids are just $80, while the AT813 Products dealer.

audio-technica. érear sound. right from the start!

AUDIO-TECHNICA U.S., INC. Dept. 88BE, 33 Shiawassee Avenue, Falrlawn, Ohloc 44313 @ In Canada: Superlor Electronics, Inc
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In the
market for

FM broadcas
antennas?

There are

over 300
Ireasons

We have over 300 circularly and
horizontally polarized FM broadcast
antennas radiating signals daily in
the U.S. alone. And, they're operating
without difficulty or downtime. Still,
you actually pay less for these
remarkable antennas. Choose from
24 different types. Use an element as
asingle bay antenna. Use multi-
element arrays. Your antenna ships
compiete, ready for installation with a
tunable input transformer to match
the antennato the location

Our new 20-page catalog has the
complete story. Write for your copy
today. Phelps Dodge Communica-
tions Company, Route 79, Marlboro,

New Jersey 07746, hel =
ﬁndpe

201 462-1880.
Commumications &8Lompany
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continued from page 28

phase accuracy is terrific, and the horizontal
amplitude is adjustable exactly the same as the
vertical is, over the complete amplitude range of the
instrument.

Distortion analyzers

Recent advances in distortion analyzers have really
taken the pain out of THD measurements. Two options
in particular reduce the time per reading by a large
factor: Autematic null and autematic level set. If you
haven't used a unit with these features, you're in for
a treat. With automatic nulling, you can record the
resu'ts of one measurement while the unit is nulling
out the fundamental on the next. Automatic set level
eliminates the need to adjust the sensitivity before
each measurement.

For maximum convenience, the distortion analyzer
should have high and low-pass filters on the input to
identify noise that might be interfering with the distor-
tion reading. Also an output of the distortion product
is useful to identify the type of distortion on the scope.

Some units are built as a combination analyzer and
oscillator. For studio measurements, this is nice,
especially if the oscillator and analyzer are locked
together in frequency. Unfortunately, split measure-
ments such as studio to transmitter require an
additional generator. If your budget will withstand
two good generators, fine. Otherwise pick a pair that
can be split.

Intermodulation distortion

This country has been slow to recognize intermodu-
lation distortion as a superior method of correlating a
measurable parameter to audible distertion. The
Europeans have led the way here, substantiating by
listening tests that IM is more important in actual
sonic quality than THD. More and more broadcasters
are jumping on the bandwagon and are using an IM
analyzer to keep tabs on equipment performance. An
IM analyzer can also be used nicely for tape recorder
bias adjustment. While there is still some debate
the most valid, there’s no question that an IM
analyzer of some type should be a part of any dream
test bench.

Spectrum analyzers

An RF spectrum analyzer is a little out of reach for
mast radio stations, but a low frequency unit makes a
good second choice. The spectrum analyzer c¢an be
considered a universal test instrument, since it is
capable of making almost every type of distortion
measurement. Some engineers feel that an audio
spectrum analyzer can take the place of all other
distortion measuring sets. Others find the conventional
approach more satisfactory for routine measurements,
and rely on the spectrum analyzer for more in-depth
evaluation and troubleshooting. Either way, it's a
powerful tool.

One advantage of spectrum analysis for THD
measurements is that it is immediately obvious which
harmonic is contributing to the distartion. An
assymetrical clipper, for instance, can be analyzed
very effectively. Odd harmenics are a function of the
amount of assymmetry. Measuring THD with a
spectrum analyzer also eliminates the noise contribu-
tion which exists with a conventional distortion

analyzer.
continued on page 32
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“Shooting a 2-hour network special with
CEi-310 cameras was a real experience.”

Says the well-known director
Vincent Scarza: “I'd heard about
CEI-310 cameras, but I'd never
worked with them.”

Scarza had the opportunity to
work with them at ‘'The World's
Largest Indoor Country Music Show,’
a 2-hour NBC prime time special
edited from 42 hours of videotape,
shot at the Silverdome in Pontiac,
Michigan in front of a live audience
of 65,000.

Besides directing, Scarza co-
produced with executive producer
Jim Fitzgerald of Rudy Callicutt
Productions. Complete video produc-
tion facilities and crew were provided
by Northwest Teleproductions.

The production involved seven
cameras. Four were versions of the
CEI-310—two hand-held portables,
one portable in a mobile cart. and
one studio version.

“l was amazed,” says Scarza, “at
the absolutely marvelous pictures

N

Changing the look of field production.

August, 1978
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produced by the CEl cameras—even
under difficult lighting conditions.

“Maneuverability of the portable
units was incredible. My cameramen
were able to get fantastic hand-held
shots. Since they had 42 hours of
non-stop shooting, light weight was
really important.

“Allin all, it was a dynamite
performance. Anybody who hasn't
worked with the CEI-310 really
doesn't know what they're missing.

Isn't it time you looked at
the CEI-310? Call your local CEI
dealer now. Or get in touch with
Commercial Electronics, Inc., 880
Maude Avenue, Mountain View,
California 94043, (415) 969-1910.

3
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‘$TU PRECISION TEST TAPES |
WIDEST VARIETY—HIGHEST QUALITY
Do not accept lesser quality — Insist that the
STANDARD TAPE LABORATORY name is on

the label.
We will ship to any Radio or TV station in the
U.S.A. on open account. Write or phone for
fast delivery. Also available through select
dealers throughout the world.
BROADCAST CARTRIDGE TEST TAPES
Specify—Aristocart, Audiopak, Fidelipac 350,
or Mastercart cartridge
PRICE (EACH}
CATALDG # DESCRIPTION (FOB HAYWARD, CA)
Mono/Stereo
Mono Stereo Compatible
34-1 34-2 34 Reproduce Alignment— $40.00
NAB 1976 o/50usec
160nW/m level, voice an-
nounced frequencies from
50-16000 Hz, 12.5 kHz
azimuth, 1 kHz level set.
P-34-1 P-34-2 P-34 Pink Noise—20-20000Hz, 35.00
«/50usec. For stereo
phase check, and fre-
quency alignment when
used with a Y3 octave
analyzer.
F-34-1 F-34-2 F-34 Sweep—700 to 15000 Hz, 35.00
100 ms log sweep re-
peated for 4 minutes with a
dead section between
sweeps to facilitate scope
synchronization—Useful
for fast response checks
= — L-34 Level Set—1kHz, 160 nW/m, 25.00
112 min.
- A-34 Azimuth—12.5 kHz, 1% min. 25.00
——— —— 35 Flutter & Speed — 1'2 min. 25.00
3150 Hz, tape accuracy
.03% RMS Flutter—
0.1% Speed at 74°F.
e Flutter & Speed— 1%z min. 25.00
3000 Hz, tape accuracy
.03% RMS Flutter—
0.1% Speed at 74°F.
— —— Q-34 Q Track Test—Upper and 35.00
lower limit frequencies,
upper and lower limit
levels, long and short
duration, on and off at
zero crossings. Voice
announced.
STANDARD TAPE MANUAL
Recently announced, this data book is a must
for the audio tape recordist, engineer, and de-
signer—priced at $45.00.
FREE CATALOG
For a full description of the manual and a com-
plete listing of all cassette and reel to reel test
tapes please send for our latest catalog.
STANDARD TAPE LABORATORY, Inc.
26120 Eden Landing Road / #5 / Hayward, CA 94545
(415) 786-3546
P J

Clrcr(zd) on Reply Card
32

Studio construction

continued from page 30

The spectrum analyzer can be used for a host of
other distortion measurements, some rather esoteric.
IM is a snap, with the display showing not only how
much, but which harmonic of the low-frequency tone
is the offender. Also, with a spectrum analyzer, you
can use any tone pairs or ratios you want, so you can
pick your favorite kind of IM.

Another type of distortion useful for transistor
equipment is transient intermodulation distortion. TIM
is visible on a scope, but is best observed on a
spectrum analyzer. The technique involves combining
a low frequency square wave with a high frequency
sine wave and watching for discontinuity of the sine
wave at the transition points of the square wave.

Real time analyzer

The real-time analyzer is another form of spectrum
analysis made popular by the sound reinforcement
people. Although perhaps not as powerful on the test
bench, it is a very useful tool for evaluating dynamic
devices such as multi-band limiters. It is alse probably
the most satisfactory method for observing the
spectral distribution of program material.

The primary difference between the RTA and a
spectrum analyzer is that the spectrum analyzer
sweeps from one end of the frequency range to the
other, while the real time analyzer simultanecusly
displays the entire spectrum, but in discrete bands.
The sweep method would be fine if it were fast
enough, but the high-Q filter requires substantial time
to respond as the frequency is swept. The RTA uses a
separate filter for each band, allowing it to operate in
real time. The trade-off is frequency resolution. RTA's
are usually produced with either one-octave or (for
more money) third-octave bands.

X-Y plotters

An X-Y plotter may seem like a bit of a frill for a
radio station, but from the standpoint of time savings
it'l pay for itself in a few years. There are other
advantages, too...better documentation for your main-
tenance records, and a more meaningful response
representation than is possible with spot frequency
checks. Particularly at the higher audio frequencies, it
isn't uncommon to see a severe dip on a cartridge
reproducer that happens to fall right between the two
“spot” frequencies.

A basic X-Y plotter needs a DC voltage to drive both
the vertical and horizontal axis. This requires some
interface electronics te convert the audio amplitude to
vertical voltage and the frequency to horizontal
voltage. The unit shown on the cover has several
plug-ins available to make the unit useful for audio.

A straight X-Y plug-in is useful for producing a
permanent record of spectrum analysis plots if the
analyzer has X-Y outputs.

Another module contains a built-in sweep oscillator
which is lecked to the pen so that the plot
automatically tracks with the sweep. This module is
primarily intended for amplifier testing, since there is
no convenient way to sync a tape machine cutput or a
remote output such as the end of a phone line with the
tracking oscillator.

A third module contains a receiver for tracking the
input frequency. With this unit, the output from a
tape recorder or phone line can be directly plotted
without any sync signal.

BROADCAST ENGINEERING
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GET YOUR
SIGNALS UNCH

—ti

7 No matter how CC."‘.".M.CSICC yOour di
studio operation IS, we can unsnarl your signals system
and send them on their way, with one of our

nine off-the-shelf Switcher series AXSwitcher
For example, many broadcasters use our hi

lower cost 15X or RX Series Switchers to swit M

nput signals to their VIR e t¢

Instant access to signais at the touch of a

button, difficult editing jobs are accomplished §

on the spot and, during the Vertical Interval »
And to minimize system downtime every day. Y tf

we've designed our Series 20Xand 40X Switcher Switch to 3M Routing Syste

for optimum reliability and capability. Most

i_iﬁgl_’s "1aV€ a :nicrcprk:{;eb‘tgr n every h:i‘l'ﬁl‘lrlbz; 0 T_ha' I\_u:; ﬁ| ||"lv 0OC , 4 f r re r f
eliminate total system failure if the logic system )
malfunctions. And you can replace a channel M Vid

3 COMPARY
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neEA: Sold out again!

“The 1978 convention promises
to be the biggest and most compre-
hensive in the history of the
NRBA,” according to John L.
Richer, executive vp/administration.
Exhibit space and the 56 hospitality
suites for the Sth Annual NRBA
Confterence and Exposition have
been sold out.

The show, scheduled tor Septem-
ber 17-20 at the Hyatt Regency
Embarcadero in San Francisco, will
have 147 booths compared to 125
in 1977. A total of 74 equipment

Agenda

SUNDAY, SEPT. 17

9 am-5 pm: Registration; 10 am: NRBA
board meeting: 2-5 pm: Exhibit area open;
5:30 pmi: Gala welcome cocktail reception.

MONDAY, SEPTEMBER 18

8 am: Registration; 9 am: Welcome and
kickotf; 9:15 am: (Four concurrent sessions):

"NEW WAYS TO GET MORE PROFIT
AND PRODUCTIVITY FROM YOUR
PEOPLE”—Presented by Jim Hooker & Co.
John Gorby. Moderator,

"EFFECTIVE PROMOTION IN SMALLER
MARKETS"—Paul Lange, KDLR. Devils
Lake. ND. Moderator. Reg Streeter, Con-
cerned Communications, KOBO, Yuba City.
CA: Gordon Zlot, KZST—Santa Rosa, CA:
Tom Burns, WMCB—Michigan City. IN.

"HOW TO CHOOSE A FORMAT. PART
I"* (to 10:30 am)}—Bill Moyes. The Research
Group, Moderator, C. . Robinson. Sunbelt
Communications; Michael Hesser, Sunbelt
Communications. "HOW TO CHOOSE A
FORMAT, PART II" (10:45 am}—Ralph
Guild, McGavern-Guild, Moderator.

“ENGINEERING YOUR WAY TO NUM-
BER 1-FM" f{to 10:15 am)—Jim Howard,
WIIB—Boston, Moderator. Itv Joel. Schulke
Radio Productions; John Higdon, Consul-
tant; John McCarthy, KFOG—San Fran-
cisco; Bob Van Buhler, KDKB—Phoenix;
Randy Stover, Consultant. “ENGINEERING
YOUR WAY TO NUMBER 1-AM" (10:30
am)}—Robert Beamish, KABL—San Francis-
co, Moderator. Robert Kammer, KHJ—Los
Angeles; Greg Ogonowski. KEZY—Ana-
heim, CA; Bruce Earl, XEROK—Ciudad
Juarez, Mexico; Ed Edison, Consulting
Engineer.

manutacturers will be represented.
This will be the first NRBA conven-
tion for 17 of the exhibitors.

The ftour-day conference will
feature survival courses in the real
world of radio. On the agenda
you'll find sessions designed to
update you on the latest AM stereo
developments, the future of satel-
lites in radio and what FCC
monitors look tor when they check
your station.

For one session on Tuesday,
representatives of all major divi-

11 am-S pm: Exhibit area open

12:30 pm: Luncheon—Guest speaker: Rep.
Lionel Van Deerlin, Chairman of the House
Subcommittee on Communications.

1:45 pm (Four concurrent sessions):

"BUYING AND SELLING A STATION;
FINANCING AND BANK RELATION-
SHIPS"—Ted Hepburn, Moderator, John
Bayliss. Combined Communications Corp.;
Thomas Schattenfield, Arent. Fox. Kintner,
Plotkin & Kahn; Alan Griffith, The Bank of
New York; Bill Exline. William A. Exline.
Inc.: Keith Horton, The Keith W. Horton
Co., Ine.; Bill Egan, T.A. Associates,

"BIG SALES IN SMALL MARKETS"—
Ray Livesay. WLBH—Mattoon, 1L. Moder-
ator. Jerrell Shepherd, KRES/KWIX—
Moberly, MO; Larry Keene. WwOC—
Avalon. NJ; John DeGroot. WWRM—Gay
lord, M1,

"FORMAT FOCUS-TOP 40" —Ted Smith,
KSL.Q—St. Louis. Moderator. John Tobin,
KSLY—San Luis Obispo, CA: Ron Gilbert,
WICC—Bridgeport. CT: Les Garland. KFRC
—San Francisco,

"FUTURE IN THE STARS—SATELLITE
TECHNOLOGY TODAY AND TOMOR-
ROW"—Gary Worth. Mutual Broadcasting.
Moderator.

3:15 pm (Three concurrent sessions):

"HOW TO READ THE RATINGS AND
MAKE THEM PAY OFF"—Bob Duffy,
The Cristal Company, Moderator. Bill
Engel. Arbitron; Bill Clark, KABL—OQOak-
land-San Francisco; Fred Walker, Covenant
Broadcasting Co.; Avery Gibson. Audits &
Surveys.

“FORMAT FOCUS-COUNTRY"—Don Nel-
son, WIRE—Indianapolis, Moderator. Jim
Slone, KCUB—Tucson, AZ; Dan McKinnon,
KSON-—San Diego.

www.americanradiohistorv.com

sions of the FCC and other key
people on the Washington FCC:
legal scene will be on hand to
answer your questions.

Probably the highlight of any
NRBA convention is the true engi-
neering give and take that starts in
the meetings, continues in the
exhibit area and even permeates the |
halls. The NRBA calls it “just
straight engineer-to-engineer talk
about survival and success in a
tough competitive business.”

"THE PROPOSED COMMUNICATIONS
ACT OF 1978: ASK THE PEOPLE WH(
WROTE IT"—Staff members of the House
Communications Subcommittee: Harry
(Chip) Shooshan. Ron Coleman, Edwina
Dowell and Chuck Jackson.

TUESDAY, SEPTEMBER 19

8:30 am: Membership meeting 9:30 am (Five:
concurrent sessions):

“SMALL MARKET IDEA EXCHANGE:
For Markets Under 50,000"—Dutch Doe-
litzch, WDDD—Marion, IL. Moderator.

“THE RATINGS: WHERE DO WE G
FROM HERE?" (to 10:30 am)—Ellen
Hulleberg. McGavern-Guild. Moderator.
Avery Gibson, Audits & Surveys; Jack
McCoy. RAM Research; Jim Seiler, Media-
stat; Bill Engel. Arbitron; Harry Bolger,
Burke Marketing Research. "HOW AND
HOwW MUCH TO PAY YOUR SALES
PEOPLE" (It am)—Judy Currier, KLOK—
San Jose. CA. Moderator. Jim Williams, The
Welsh Co,

“THE BIG MARKET PROMOTION BAT-
TLE"—Lynn Christian, Century Broadcasi-
ing. Moderator. Dorothy Brunson, WBLS—
New York; William Bosse. KULF—Houston;
Bob Prangley, KLAK/KPPL—Denver.

“TALK, NEWS, PUBLIC AFFAIRS AND
SPORTS" (to lih:li ami—Gary Warth,
Mutual Broadcasting, Moderator. Narm
Woodruft, The Woadrutt Chrganication; Lee
Morris, WSOC—Charlotie, NC; Hichanl K.
Penn, WWWE_Cleveland. “FORMAT
FOCUS: ALBUM-ORIENTED ROWK'™
(10:45 am)—Lee Abrams, Burkhari-Abrams, |
Moderator, Steve Marz. WAAF—Waorcester,
MA; John Parikhal, Juint Communlcstion,
Jack Popejoy, KP{L—Lus Apgeles.

*“AM STEREO: THE QUESTION QR THE |
ANSWER?" (to lik: X} aml=Hnrold Kassens, |
Chairman of the Mational AM Stereophonic |

continuad on page 16
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Cetec Schafer System 7000:

Put your hands on
the 7000 keyboard
at the NRBA Show!

Post-graduate technology,

elementary operation

System 7000 is the leading-edge in radio auto-
mation: Mulliprocessor architecture, plug-in
firmware boards, super-clean audio circuitry,
almost limitless expandability.

Keeping it simple to operate

System 7000 also includes another design break-
through: human engineering. This marvelous
machine is people-oriented. The sophisticated
and versatile solid-state electronics are
programmed for simple, step-by-step direction

in plain English language.

Powerful and expandable
Most of all, System 7000 is a powerful broadcast-
ing tool for any radio operation. It guaraniees
consistently superior audio quality, precise
timing, sitky smooth transitions, and enhance-
ment of any program format

When you're ready, the 7000 helps you grow
without growing pains. Add memory, 1000
events at a time, with plug-in boards. Ditto with
additional audio sources, up to 64. Add video

!

- &

¥ lll"“"" m

terminals —at any time, for any remote location
Add Verified English Logging. Plug-in a "'debug
card"' for system self-diagnosis

A goof-proof keyboard

You talk to the 7000 in English on a color-coded,
mode-clustered keyboard that won't accept
mis-programming errors. Your instructions are
displayed on a video screen (or Several video
screens, if you wish). The system answers
politely, in English, on the same screen(s). At
any time, you can look forward or backward to

verify program sequence, or real-time sequence,

or to review editing-in-process

The bottom-most line is that Cetec Schafer
System 7000 can handle the toughest and most
complex radio broadcast tasks easily and cost-
effectively, and with built-in capability to take on
tomorrow's added jobs

All the details are in our new, full-color 7000
product book. Write to Andy McClure at Cetec
Broadcast Group, or telephone him at
(805) 684-7686

€_Cetec Broadcast Group

The Broadcast Divisions ot Cetec Corporation

1&1’82/1(%;(&vgggi?,&%plmeria. California 93013

www.americanradiohistorv.com
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continued from page 34

Radio Commitice. Moderaior HERE
COMES THE TRUCK: THE FCC MONI
TORS ARE IN TOWN!" (10:45 am)

12:.30 pm

am-6 pm: Exhibii area open

Luncheon

ANNUAL FCC/LEGAL AF1ER
Fhomas Schattenlicld of Arent.
Plotkin & Kahn, Moderator

2 pm
NOON
Fox. Kintner
4:30 pm: Cocktail reception

WEDNLSDAY, SEPTEMBER 20

9:30 am (Five concurrent s rssions)

THE REGULATORS” (o 10:45 am
I'homas Schattentield. Arent. Fox. Kintner.
Plotkin & Kahn. Moderator. Issie
Jenkins. Equal LEmployment Opportunity

Commission: plus FCC and FTC representa

SELLING THE RETAILER; CASHING

IN ON CO-OP" lio 10:45 am)—Jack
Adamson. KBIG/KBRT—L Angeles
Moderalor. Bill McGee. Broadcast Market
ing Corporation; Bill Weaver. KLOK—San
Jose. CA: Bert Levine. Bert Levine &
Associates

"MAXIMUM PROMOTION IN MEDIUM

Findoutwhy
the original is still
the greatest...

MARKETS '—Dave Raven, WSAU—Wau-
sau. WI, Moderator. Sis Kaplan, WAYS,
WROQ—Charlotte, NC; Harold Greenberg,
KTAC/KBRD—Tacoma. WA; Lynn Higbee.
WREN-—Topeka, KS.

"FORMAT FOCUS: BEAUTIFUL MUSIC”

Darrell Peters, WLOO—Chicago. Moder-
ator. Jim Schulke, Schulke Radio Produc-
tions; Marlin Taylor, Bonneville Broadcast
Consultants: Jim Schlichting, Starborne Pro-
ductions; Harvey Wittenberg, WLOO
Chicago

ENGINEERING TOUR-—On-site inspection
ol five leading San Francisco area radio
station facilities and the Mt Suiro tower
installation

11 am (Three concurrent sessions}

INTERDEPARTMENTAL RELATIONS

AND COMMUNICATIONS AND THE
BUDGET BATTLE '—Chester Coleman,
KGAB—Ventura, CA. Moderator. Ney
Landry, FCC Western Regional Manager;
Howard lmekus, KCBS—San Francisco;
Don Ethen. KSRO—Santa Rosa. CA.

GETTING THOSE NATIONAL DOL

LARS"—Sis Kaplan. WAYS/WROQ, Char-
lotte, NC. Moderator. Sal Agovino. Katz
IRadio

FORMA'T FOCUS: MOR"—Ron Garner,
Pacific Northwest Broadcasting, Moderator
Mark Blinoff. KMPC—Los Angeles; Jan
Claire, KPAY—Chico, CA.

Il am-3 pm: Exhibit area open. 12:15 pm:
Breakaway buitet

Exhibitors

Accurate Sound Corporation: 264, 265, 266
Ampro Broadcasiing: 124, 125, 126

Andrew Corporation: 119 i
Auditronics: 205 n
Automated Broadeast Controls: 223, 224
Automated Processes: 108, 109

Belar Elecironics Laboratory: 104
Bloomington Broadcasting Corporation: 163,
164

Bonneville Broadcasting: 159, 160. 161. 162
Broadcast Cartridge Service: 216

Broadcast Consultants Corporation: 148
Broadcast Electronics: 127, 128, 143, 144 |
Broadcast ’rogramming International: 101,

102
i

CCA Electronics Corporation: 227, 228, 235,
236

Cablewave Systems: 221

Capitol Magnetic Products: 232

Cetec Broadcast Group: 201. 202, 211, 212.
271,272

Comrex Corporation: 263

Consolidated Electronic Industries: 219, 220 §
Data Communications Corporation: 231 :
Delta Electronics: 230

Dielectric Communications: 206

Dolby Laboratories: 122, 123

continued on page 38

for the complete OPTIMOD-FM story
call (800) 227-4498—in California (415) 957-1067

(or write us for details and the name of your Orban dealer)

orban

Orban Associates Inc.
645 Bryant Street
San Francisco, CA 94107

Circle (27) on Reply Card
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20 more reasons
to buy your next

transmitter from

NEC

Nippon Electric Co., Ltd.

Tokyo, Japan

Call 800-323-6656/1In lllinois (312) 640-3792

NEC America, Inc.

Broadcast Equipment Division
130 Martin Lane, Etk Grove, Village, lllinois 60007

Circte (28) on Reply Card
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FCA45 Only $448

o i 2 R e
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SEMNCORE FC45 FREQUENCY COUNTER

HIGH SENSITIVITY AUOIO THROUGH VHF
- INPUTE ~ ~~READ RATE — —— RANGE
jmEGN  CRYSIAl 3¢ § SEC__ J0H. .J0mine 30.730Mue

[TTL)
[

PO PUACA MR

e AP AR e gy OBy

FEPFFRBCEES SRS

{ ANRNAANNANADN P

the interference free frequency counter
all the way through 230 MHz & 600 MHz with Prescaler

A Frequency Counter that you can really count on...

Right at the radio or TV transmitter site, next to a high power trans-
ceiver and even on top of a color TV high voltage cage. Engineers and technicians
are amazed as they pick up the only double-shielded frequency counter and use
it where their high-priced counter won't stand still. Only the FC45 has a vinyl-
clad, steel-covered case, 10 do that extra shielding, and matched and shielded in-
put leads. Others don’t even provide the test leads, let alone match them to your
instrument,

When needing super accurate frequency measurements to five
times better than FCC specs all the way through 600 MHz UHF. The easy to use,
direct-reading, 8-digit pushbutton FC45 has an accuracy of 1 part per million
(.0001 percent). Time base crystal is hand selected, baked in an oven for 30 days,
installed into your FC45 and run for 30 days again before redocumenting and
shipping. That's how far Sencore goes to protect your FCC license.

When checking in low level circuits all the way down to 25 milliVolts
and all the way up through 230 megaHertz. Other counters fall off at about 80
MHz on their one Megohm input. Exclusive "Snoop Loop'’, with this outstand-
ing sensitivity, enables you to 'pick up’’ all the way back to the oscillator with-
out loading the circuit; avoids direct connection to transmitter output, too.
Plus exclusive crystal check for checking crystals out-of-circuit.

And you can extend these FC45 reliable uses even turther with...
'/——To Antenna
~ .

PR47 600 MHz Prescaler: Extends FC45 from 230
MHz to 600 MHz by plugging into special FC45 power
jack and inserting into input lead. . . . . . .$125

PR50 Audio Prescaler: Extends use of FC45, or
any other frequency counter, to .1 Hz and .01 Hz for
audio and subaudible measurements. Same size and use

as PR47 . . . . r : = BE=Si25
PL207 “Snoop Loop"- RF plck -up loop with cable
to avoid direct circuit connection . . . . . $9.95

Write for 24-page FC45 Frequency Counter Sencore News or order instrument,
from: Sencore, Inc., 3200 Sencore Drive, Sioux Falls, Scuth Dakota 57107

SENCOQE

Circle (29) on Reply Card

In Canada:
Superior Electronics

| www.americanradiohistorv.com
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continued from page 36
Edco Products: 215

Fidelipac: 117, 118
Flash Technology Corporation of America:
259

Greater Media Services: 103

Hammond Industries: 270
Harris Corporation: 248, 249, 254, 255

IGM/NTIL: 141, 142
International Tapetronies Corporation: 237,
246

Johnson Electronics: 116
Jefterson Data Systems: 262
Jennings Broadcast Creative: 154

Kaman Sciences Corporation: 253

LI’B: 131, 132
James B. Lansing Sound: 233, 234

Marti Electronics: 258

McCurdy Radio: 252

McMartin Industries: 136, 137, 138
Micro-Trak Corporation: 157

The Money Machine/Audio Sellers: 152
Moseley Associates: 120, 121

Mutual Broadcasting System: Hotel toyer

Nagy Research Products: 153

O'Conner Creative Services: 145
Orban Associates: 114, 115
Otari Corporation: 260. 261

PPacitic Recorders & Engineering: 238. 239,
240. 243, 244, 245

Paperwork Systems: 267. 268

Phelps Dodge Communications: 222
Philadelphia Resins Corporation: 229

QEI Corporation: 218
QRK Electronic Products: 241

RCA - Corporation: 257A, 257B, 257C, 257D
Radiochek: 156

Ramko Research: 250, 251

Rockwell International: 203. 204

Scully Recording Instruments: 112, 113
Sintronic Corporation: 269

Eric Small & Associates: 217. 226
Sono-Mag Corporation: 133, 134. 135
Sound Genesis: 207, 208

Stanton Magnetics: 247, 256

Telex Communications: 129, 130
Time & Frequency Technology: 139, 140

UMC Electronics Company: 209, 210. 21J.
214

U.S. Tape & Label Corporation: 225
Unarco-Rohn: 242

United Press International: 149, 150

VIF International: Main Entrance
Thomas J. Valentino: 158

Ward Beck Systems: 105, 106. 107
The Webster Group: 110
The Welsh Company: 111
continued on page 40
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HEAR FROM US
BEFORE YOU HEAR FROM THEM.

Today's broadcasting equipment and standards
let you transmit things you never could before.

Like tape hiss. cue tone leakage and turntable
rumble, to name a few.

And that's precisely why you need the |BL 430
Broadcast Monitor.

It lets you hear everything you're transmitting.
All the good stuff. And, all the bad. So you can
detect the flaws before your listeners do.

The 4301 is super-compact, so it fits all EIA
Standard racks. 19"hx 12416"d x 112"w. It costs
$168. And it's made by |BL. The recognized
leader in professional sound equipment.

Just give us your name and address and we'll
send you all the 4301’s very impressive specs.

Along with the name of your nearest |BL
Professional Products Dealer.

He'll tell you everything you need to hear.

JBL

GET IT ALL.

James. B. Lansing Sound. Inc. / Professional Division. 8500 Balboa Boulevard. Northridge. California 91329

Circle {30) an Reply Card
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Our Phono
Preamp is G
familiar face

with a new
low price!

Now the proven performance of our professional phono
preamp formerly sold under another name is available as a
UREI product and is priced under $350.00. The 1122 is a two
channel, solid-state preamplifier offering precise RIAA/NAB
equalization for either stereo or two channel mono disc
reproduction for both broadcast and recording studio ap-
plications. High-impedance inputs match most all magnetic
disc reproducers. Individual high and low i{requency
egualization trimmers are on each channel as are individual
channel level controls. The 1122's performance proves that
itis not just another pretty face. Pick cne up from your UREI
dealer

L

model 1122
TRANSCRIPTION PREAMPLIFIER (&

3 B

)

8460 San Fernando Road * Sun Valley, CA 91352 = (213} 767-1000
Exclusive export agent: Gotham Export Corporation, New York

Circle (31) on Reply Card
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continued from page 38

Hospitality Suites

Arent, Fox, Kintner, Plotkin & Kahn
Toby Arnold

The Associated Press

Automation Electronics

Blackburn & Company

Bloomington Broadcasting

Bonneville Broadcast Consultants
Broadcast Marketing Company
Broadcast Programming International
Burke Broadcast Research

CCA Electronics Corporation
CaVox Stereo Productions
Century 21 Productions
Chapman Associates
Churchill Productions
Concept Productions
Continental Electronics

Disc-Location/Starborne
Productions/Stanart Corporation
Dolby Laboratories
Drake-Chenault

Eastman Radio
FM 100 Plan
Greater Media

KWIX Radio/BIC Computer
KalaMusic

Dean Landsman Radio Services
LeTourneau & Langstaft Productions
Live Sound

IM Company. Magnetic A/V Products
McGavern Guild

McMartin Industries

Jack Masla & Company

Mutual Broadcasting

O'Day Breoadcast Systems
Orban Associates

P8} Marketing

PP/W Radio Representatives
Peters Productions
Progressive Radio Network

RCA
Radio Arts

Selcom
Schulke Radio Productions. Lid

T.M. Programming

William B. Tanner Company
Time & Frequency
Torbet-Lasker

Universal Sound

Wall Street Journal

The webster Group

The Weish Company
The Jim West Company
Woram Audio Associates

BROADCAST ENGINEERING
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You can hear
the difference because the
difference is right here.

Take a look at
what'’s taking the
industry by storm. The
Back Electret, another
giant step forward from
Sony

Never before has
it been possible for thin
polyester film to be
used in electret con-
denser microphones.
That's because polyes- |
ter film, acknowledged as the best
matenal for microphone dia-
phragms, just can't hold a static
charge for a long duration

But Sony's engineers have
made the impossible, possible
They've found a way to adhere the
electret material directly to the
back plate of the microphone. By
thus putting the charge on the
back plate, we are able to use
polyester film in the diaphragm

The result will be obvious to
your ears. Clearly superior sound
quality, without particular color-

DIAPHRAGM

ELECTRET ™
M

BACK PLATE —

RESISTER —

ation in the upper frequency
range. The low mass diaphragm
means better transient charac-

teristics over the entire frequency
range

You can find the Back Elec:
tret in four Sony microphones
ECM-56F, $220; ECM-65F, $210;
ECM-33F, $165; and ECM-23F,
$100.

But you don't have to look
at Back Electrets to see why Sony
is ahead
NO MATTER WHAT KIND OF MIKE
YOU NEED TO GET, WE'VE GOT IT

© 1978 Sony Corp. of America, Sony. 9W. 57 St., N.Y., N.Y. 10019. SONY is a trademark of Sony Corp.

www.americanradiohistorv.com

Sony's micro-
phone line is thoroughly
complete. It ranges
from professional con
denser to semi-profes:

y microphones
for public address,
vocalists, and outdoor
use. There's omni and
uni-directional. And we
think it's big of us t
make sophisticated
miniatures.

And all microphones are
available with Phantom Power,
battery operated, or both

So if you need something to
talk into, it makes a lot of sense to
talk to Sony. Write to Sony, 714
Fifth Avenue, Dept. TK, New York
NY. 10019

SONY

Chicle (39) on Reply Card
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Maximizing
subcarrier deviation
during simultaneous
stereo tronsmission

Signal $trength, microvelts
10 20 100

M mimn

20

—

A e I

10

Signal lo Noise Ratlo, dB

0.1 02 04 hH2 1 2 3

B 4 5 6
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Figure 2 Frequency responses of avallable SCA receivers. SCA generator used

precision 150-microsecond pre-emphasis

42
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Part 1/By James Tonne

The SCA subcarrier is a valuable
source of income for many FM
broadcasters. Provided that trans-
mission is accomplished properly
and the subcarrier receivers are
installed correctly, the only problem
for some broadcasters is what to do
with all those profits.

Unfortunately not all broadcasters
have that kind of problem. Both
transmission and reception are
capable of causing grief. Sometimes
the broadcaster or SCA operator is
expecting, or has been promised,
something that simply cannot be
delivered.

The SCA system in practice
should be likened to a communica-
tions-grade channel with the singu-
lar exception that it is generally
capable of audio response down to
30 Hz or even lower. Due primarily
te the selectivity used in the
subcarrier extraction portion of
current receivers, intermodulation
and harmenic distortion of signifi-
cance are commeon in the audio
delivered from the SCA receiver.

White noise (“hissing™) appearing
in the SCA receiver output is
generally caused by a poeor receiving
installation. Adequate signal
strength should be available to quiet
the receiver. A typical curve of sub-
carrier receiver quieting is shown in
Figure 1. For this plot. a test tone of
200 Hz was used. deviating a 67 kHz
subcarrier to 4 kHz peak deviation;
injection was set at 10%.

Subcarrier receivers need consid-
erably more signal strength for a
given degree of subchannel quiseting
than do monaural receivers. Atten-
tion paid to the receiving antenna
and receiving feedline will normally
enable a quiet receiver, if that
receiver is of a modern design.

Another aspect of SCA operation
which is altogether too common is
crosstalk from the main transmission.

continued from page 44
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THE KEY TO YOUR
STATIONS PERFORMANCE

YOUR STATIONS PERFORMANCE IS
MEASURED IN MANY WAYS. Technical
quality, advertiser acceptance, and most
importantly, listener acceptance and station
profitability. The key to all this is simply how
good you sound.

This is why you will find our over 150 products
s6 unique. They are all designed for the one
specific purpose of improving your stations
performance . from your sound to your

bankbook.

Our 14 different audio consoles for example,
all incorporate a revolutionary method of
controlling audio via DC voltages. This means
two things, to you. FIRST, the DC control
concept makes these consoles the quietest on
the market. No pops, clicks or mechanical
clanks when switching functions. This same

technology enabled us to design in a hast of
other exclusive features found only in Ramko
units, The now famous solid state meters.

The individua! input gain select patch panels.
The switch programable mute/on air relay
select. The optional, plug in, external
equipment remate control. The list goes on but
in short these consoles will provide you with

a purity of reproduction and ease of operation
that few broadcasters have experienced before.
SECONDLY, since all 14 models have baen
keyed specifically to the broadcasters needs
you have a better chance of getting exactly
what you want without either overspending or
settling for less because of budget limitations.
5.8-10 and 12 mixer versions., Mono, stereo/
simuleast, single or dual channel, and slide or
rotary mixers. The 12 mixer even has an
optional extender for expansion to 20 mixers.
Ask for our new, detailed brochures today. We
think you'll agree that feature for feature,

spec for spec, warranty for warranty, these are
the most advanced units on the market teday.

The best console on earth will be for naught it
the same high quality is not utilized throughout
your audio chain, From the turntable preamp

Clrcle {33) on Reply Card
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SEE US AT BOOTH #250
NRBA SHOW

right an up to the transmitter. That is why you
will find the same high degree of performance
in all of our other products. Tumtables - Mic,
Line and Turntable preamps - Power amplifiers
Distribution amplifiers - Audio routers and
switchers - Reel/reel and tape cartridge R/P
units - Pornable and fixed cassette decks
Portable mixers - Equalizers and tape cartridge
winders. If its for the studic RAMKQ has it

Your success revolves araund your stalions
performance ours revolves around the same
thing. Se, if you are planning new studie
facilities, vpgrading your current studio or
looking toward AM stereo let us show you how
to unlock all of your stations potential. Write,
wire or ¢all ¢ollect today for further literature

or better yet take advantage of our 2 week
trial period and see for yourself.

RAMKO 222200

11355 “A" Folsom Blvd
Rancho Cordova, Calif. 95670

OJ.
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Subcarrier deviation

continued from page 42

channel [or from the stereo sub-
channel] into the SCA subchannel.
This can be caused by any non-
linear device in the entire system,
such as a defective or misadjusted
modulator in the FM exciter or a
mistuned discriminator in the sub-
carrier receiver. The exciter can
easily degrade the quality of the
signals in the baseband applied to it.

A quick test of the exciter is to
measure its harmonic distortion

when it is modulated 100% with a
clean low-frequency audio tone, as
for example 400 Hz. If the harmonic
distortion under these conditions
approaches 1%, crosstalk from the
main transmission channel into the
SCA subchannel is nearly assured.
A reading of 0.3% should result in
acceptable crosstalk. while 0.10
distortion will commenly result in no
crosstalk in the system due to the
exciter.

possible.

| AF0578

A Solid Quarter Century
Foundation
in AM/FM Towers

What does our 25 years experience in AM/FM towers do for you?

It offers you designs that are performance proven to be reliable
under the worst conditions, year after year.

It assures you of top value returned for every inch of steel, every
hour of engineering you've paid for.

It enables us to offer valuable advice to help you decide just what
you really need in a tower. We can point out potential problems you
may haveoverlooked. We'll even show you how to cut costs wherever

Choose Stainless for your next radio tower.
We're solid in AM/FM experience.

The tower people
Qfainless, inc.

North Wales, PA. 19454 U .S A,
Phone: (215) 699-4871 « TWX: 510-661-8097

Circle (34) on Reply Card
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An even simpler harmonic distor-
tion test, requiring no distortion
meter, is to modulate the exciter
with a clean 12 kHz tone. Switch
the stereo monitor to read the
amplitude of the stereophonic sub-
channel, sometimes called *L-R.”" In
this position the monitar is, by using
a 23 to 53 kHz bandpass filter,
responding only te the second,
third, and fourth harmenics of the
12 kHz tone. Ideally during this test
there will be no signals appearing in
the subchannel. If any do appear, ‘it
is due to harmonic distortion. As
with the earlier test, a reading of
0.3% (-50 dB) should result in a
clean SCA subcarrier transmission.

Crosstalk also can be caused by
any system item containing radio-
frequency selectivity. Examples of
such items are the various amplifier
(or multiplier, if used) stages in the
FM transmitter, the transmitting
antenna system, the receiving an-
tenna, and especially the IF selec-
tivity-determining portion of the SCA
receiver. Often overlooked is the
potentially disastrous amount of
crosstalk that can be caused by a
high-gain transmitling antenna. It
has been found over the years that
a four-bay transmitting antenna is
usually transparent, causing no
noticeable crosstalk.

At the other end of the scale is
the very-high-gain antenna with
perhaps 12 bays. Such an antenna
is often a troublemaker in multiplex
operation. In any event, for a given
element design, a large (as for
example 12-bay) antenna is always
worse in this respect than a small
(4-bay or less) antenna. The best
method for a station to obtain a
high. effective radiated power is to
use a high-powered transmitter and
a low-gain antenna. Because of the
higher initial equipment cost, the
decision of whether or not to use a
high-powered transmitter requires
careful consideration.

A signal-to-noise/crosstalk ratio
of 45 dB on a subchannel system,
including the receiving installation,
should be considered acceptable; 50
dB should be considered good, while
40 dB will be cause for alarm.
These numbers should be slightly
better if the SCA monitor is used for
measurement. Be aware, however,
that some SCA monitors have signal-
to-noise ratio measurement systems
which measure the noise not de-
emphasized. If your monitor is of
this type, use an external noise
meter connected to the SCA monitor

continued on page 46
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Take One or Two
® As Needed for Relief

® of Systems Proof Headaches.

BROADCAST

ENGINEERING'S AM& FM
Broof of Performance

Manuals...

.Give fast relief for those minor “aches and pains” that

rise as you prepare, perform and log the results of your
nnual systems proof. Here’s what you get:

HE AM PROOF

iir &M Proof-of-Performance Manual is a complete guide
{1ha AM E.P.M. Like the FM Proof-of-Performance, this
jinial includes aii the required logging forms and every-
ing you need to know to complete your performance
nasurements...including a chapter devoted to testing for
inemitter harmonic output suppression.

THE FM PROOF

Broadcast Engineering’s FM Proof-of-Performance Manual
includes: AW required logging forms for pulling both
mono and stereo proofs. A complete chapter of FCC
Rules. Dozens of helpful troubleshooting tips and time-
saving measurement and logging techniques. Detailed
procedures on how to pre-test your station before pulling
the Proof. And more.

Both Proof Manuals show you...

+ how to prepare the test equipment

+ how to connect the test equipment

+ an efficient method of measurement and
a look at the performance requirements

s how to use the data summary sheet and

evolve the graphs

s how to comply fully with FCC rules and standards

Yleana send me copies of the FM
*rogl-of-Performance Manual @ $7.95 each

‘laase send me copies of the AM
“rogl-of-Periormance Manual @ $7.95 each

Heass send me sets of the FM and
&M Proct-ol-Periormance Manuals € $14 for BOTH.

Molume discounts available on request.

Augusi, 1978

P.O. Box 12901, Overland Park, Ks. 66212

My check or money order is enclosed

Name
Address
Cny

State

NOTE Broadcast Engineenng pays the postage on ail orders
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Figure 3 Maximum allowable deviation
of 67 kHz SCA subcarrier during
stereo transmission.

To reduce both noise and cross-
talk, the treble frequency response
of the typical subcarrier receiver
has been heavily de-emphasized,
most commonly using a 150-micro-
second curve. In addition, it has
been rolled off even further by
additional lowpass filtering. Figure
2 illustrates the measured frequency
response of several stock SCA
receivers on the market today.

These plots were run using a
laboratery-standard SCA generator
with 150-microsecond pre-emphasis.
The system response will be even
poorer if only a 75-microsecond or a
“droopy” pre-emphasis (or none at
all} is used. In a gross understate-
ment, this is not high fidelity. The
severe treble rolloff can be correc-
ted only partially with excess pre-
emphasis during transmission.
Remember that for positive subcar-
ier deviation control the pre-

main-

quently,
channel modulating frequencies are

Subcarrier deviation only the upper

continued on page 44

(de-emphasized) audio output.

Crosstalk into the SCA subchannel

is, in fact,

largely due
phase-modulation process.

to a
Conse-

of significance; audio tones in the 30
Hz to 400 Hz region can seldom be

heard as crosstalk into the SCA
subchannel. As a result. crosstalk
into the SCA system sounds shrill,
tinny or thin, lacking bass response.

emphasis must effectively be located
electrically prior to or included
within the studio limiter.

The signal-to-noise ratio of the
audio recovered from the subcarrier
receiver may be affected in trans-

Broadband or discrete -abetter |dea
either way you turn...

i “L-Z(L_!(._”rﬂ:

e

Model 221
Audlo Level Optimizer

Like it Smooth? Turn to the
new Model 221 Audio Level
Optimizer Il, the “firm but
gentle” AGC/compressor/limiter.

Start with gain-riding AGC for
$Smooth, gradual correction for
Input 1evel variations. Go on

to our unique auto-ratio com-
pressor for unlimited control

over program dynamics. Then
get absolute protection from
over-modulation with a fast,
phase-reversing peak limiter
for AM and an independent

high-frequency limiter for FM.

Model 221-a better idea
at $760.

o

Y

Model 230
Multiband Audlo Processor

Like It loud? Turn to the Model
230 Multiband Audio Processor.
Make individual dynamic com-
pression adjustments in eight
Independent bands. The results?
Ultimate program density

with a sound you have tailored.

Gated expansion keeps the
nolse down.

Mode) 230

For AM, the model 230 features
program-controlled phase
inversion and adjustable limit-
ing symmetry. Or switch In

the separate frequency-

selective limiter for FM.

Model 230-a sound idea
at $1500.

inovonics Inc.

503-8 vandell way
Campbell, CA 95008

Telephone
(408) 374-8300

@ J
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mission by changing the subcarrier
injection onto the main carrier.
Increased subcarrier injection will
yield a better signal-to-neise ratio.
During monophonic transmission the
subcarrier injection may be in-
creased to a maximum of 30%, but
during stereophonic transmission
the subcarrier injection must be
held to the relatively low value of
10%o.

The recovered audio signal-to-
noise ratio may alse be altered in
transmission by changing the sub-
carrier deviation. both peak and
average. The average deviation is a
function of the amount of audio
processing. and the design of that
processor. The peak deviation is
dependent, among other things, on
where in the processing chain the
lowpass filtering (if any) and the
pre-emphasis are located.

Greater subcarrier deviation will
vield a greater signal-te-noise ratio.
During monaural transmission the
deviation must be kept low enough
to prevent interference to the main
channel, as well as to prevent
excessive occupied bandwidth. In

.

practice these are not real con-
straints: the SCA receiver will be
unable to tolerate such extreme
subcarrier deviations.

During stereophonic transmission
the peak subcarrier deviation must
be kept below a certain amount to
prevent interference to the sterec-
phonic subchannel. The allowable
subcarrier deviation during stereo
transmission is dependent on the
amount of subcarrier injection onto
the main carrier, as well as the
frequency of the signal used to
modulate the subcarrier. As the
subcarrier audio test frequency is
raised, the allowable amount of
subcarrier deviation 1n general
tends to decrease.

Figure 3 illustrates the allowable
deviation of the SCA subcarrier
when operating in the stereo mode.
This plot is based on a subcarrier
injection of 9%, and the premise
that none of the subcarrier side-
bands is allowed to penetrate the
stereophonic subchannel to the
extent of an amplitude greater than
0.1% (-60 dB). The allowable devia-

continued on page 48

QUALITY TALKS

FOR
KPUG

Continental's new 5/10 kW AM
transmitter is setting records for
acceptance. It has perfecrmance
and efficiency, with the cleanest
sound around. Listen to Continen-
tal: quality talks

write for brochure: Continental Electronics

MIg. Co. Box 270879 Dailas, Texas 75227
(214) 381-7161

E: z ! - ‘.

Circle (66) on Reply Card

plit Second
Time Machine

. e ics.
o -""!._'.‘ {. !

-
I

- youto make ¢ ‘split second decision.

<AL 7% ips, adjustable = 1% to compensate for tape thicknesses
and mechanical wear.

TELEX

COMMUNICATIONS, INC.

-

W aay
: St A 9600 ALDRICH AVE. SO.«MINNEAPOLIS. MINN. 55420 U.S.A
Eurcpe’ 22 rue da la Legion-d'honneur, 93200 St. Denis. France
Canada: Telak Electronics. Ltd.. Scarborough. Ontario

Circle (38) on Reply Card
August, 1978 47
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Subcarrier deviation

continued from page 47

tion of the subcarrier is shown in
decibels referred to a deviation of
4.114 kHz. which is the maximum
subcarrier deviation allowed at a
modulating rate of 5 kHz using 9%
subcarrier injection.

As an example of how to read the
plot. the allowable subcarrier devia-
tion at an audio modulating rate
(frequency) of 3.6 kHz is about 2 dB
greater than 4.114 kHz. At a modu-
lating rate of 7.5 kHz, the allowable
deviation is about 5 dB below 4.114
kHz. For these measured plots, the
deviation was increased until the
SCA subcarrier caused a crosstalk
reading of 60 dB below 100% modu-
lation as observed on the stereo
menitor subchannel metering posi-
tion

For the computed plot, the allow-
able level was that which allowed
no individual subcarrier sideband te
appear in the stereo subchannel
region at a level in excess of -60 dB.

he rounded edges of the plot based
on sterec monitor measurements
merely reflect a less-than-brick-
shaped response of the subchannel
bandpass filter in the stereo moni-

€} S0 assocuny

tor. Both plots are based upon a
subcarrier injection level of 9%,

Important to be seen from this
information is that as a subcarrier
audio modulating frequency is
raised, the allowable deviation of
the subcarrier is reduced. The
amount of deviation reduction is
rather gentle and prediciable.

Program material applied to the
SCA generator should be processed
by a frequency-conscious limiter.
An example of such a limiter would
be the type generally used on the
main channel, or prior to the stereo
generator. It should be specified to
have 150-microsecond pre-emphasis
in its high-frequency controller. The
output of that limiter should then be
applied to a filler whose frequency
respense is as shown in Figure 4,
trace A.

The output of the filter is applied
to the SCA generator modulation
input terminals, This filter will
correctly adjust the amplitudes of
the various audio frequencies so
that the maximum allowable sub-
carrier deviation can result regard-
less of the audio frequency used for

testing (or programming). The limit-
er sets a ceiling on the modulation
and the filter lowers the ceiling as
the audio frequency is raised,
allowing the modulation level to stay
within the bounds shown in Figure
3))
Such a filter is easy to construct,
either in active or passive form, and
has an interesting and useful
aspect: if square wave signals are
applied to it, it will not ring or over-
shoot. The implication here is that
the audio can be clipped lightly
(perhaps only on transients) for an
additional medest increase in loud-
ness, and overmodulation of the
subcarrier (even on a transient
basis] will not occur.

Coming up

Part 2 of this article will appear
in the September issue of Broadcast
Engineering. Besides further dis-
cussing the post-limiting filter, it
will give a short course for those
wishing to construct their own
filters, giving three versions: pre-
limiting, inductor-capacitor, and
opamp-capacitor. O

FROM MOSELEY ASSOCIATES - PIONEERS OF:

‘THE STL" is available in two series providing wRITE FOR

B DUAL STL FOR STEREO
B COMPOSITE STL

(SINGLE LINK) FOR FM STEREO

B SOLID-STATE STL

MOSELEY ASSOCIATES, INC

monaural AM or FM, stereo AM or FM, and
quadraphonic service. Wireless remote control
can be added. For information and details,
please contact our Marketing Department
now — while you are thinking about it.

OUR STL
BULLETINS

|

A FLOW GENERAL COMPANY
SANTA BARBARA RESEARCH PARK, 111 CASTILIAN DRIVE ¢ GOLETA, CA 93017
(805) 968-9621 « CABLE: MOSELEY ¢ TELEX: 658-448
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A complete new cost effective, systematic approach to
routing switching.

THE GRASS VALLEY GROUP, INC.

4419 Van Nuys Blvd, Ste 307 1644 Tullie Cir, NE HOW Bn lol‘ reet
OFFICES:  SHERMAN DAKS, CA 91403 ATLANTA, GA 30329 ELKHART, IN 46514
(213) 9306172 (404) 321-4318 {219) 264-0931
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Routing switcher roundup

Part 2 (Part 1 of this roundup can be found in the July 1978 Broadcast Engineering.)

&0

For more Information circle bold face
number on Reader Service Card: Dyna-
sciences 8500 (100); Dytek Industries
12AV1 (101), DK-20AV1C (102); Edco
Products EDVUE 56000 (103); Telemet
7930 (104), 7932 (105); Vamco Engineer-
ing 12AV1 (108), 20AV4 (107), Viscount
Industries 1040 {108), 1035 (109), 1050
(110)

Manufacturer
and
model number Model description

Dytek Industries

12Av1 The 12 Input, 1 output switcher Is part of the Computer
image video Controller line. It is available in audio only,
video only, or audio-follow-video configurations. Has
vertical interval switching or random switching. The
self-contained, state-of-the-art unit may be stacked to
provide additional busses. Occuples only 13 inches of
rack space.

DK-20AV10 This is a video/audio-only or audio-follow-video switch-
er featuring modular construction, BCD control, and
vertical interval switching. System Is expandable to 100
Inputs and 100 outputs. All modules have front panel
plug-in.

Dynasciences

8500 The 8500 Series locally controlled routing swltchers are
designed for a wide varlety of functlons, including
audio-visual routing, VTR source selectlon, house monl-
toring distribution, etc. Unit Is modular with each 12-
Input bus a totally self-contained unit which plugs into
the basic switcher frame. €ach bus contains interlock-
ing, illuminated pushbutton switches; a video distribu-
tion amplifier; an Indlvidual voltage regulator; and
solid-state video crosspolnts and clamping amplifier.
Vertical interval switching Is provided. Available in indi-
vidual frames contalning one 1o six switcher modules,

Edco Products

EDVUE 56000 This video switching system has audio-follow capabllity,
is easily expandable, and Includes numercus control
options, such as thumbwheel, dial, touchpad or com-
puter interface. Basic module frame contains the frame
and motherboard assembly. Two types of plug-in
modules are mounted in the frame. The video input
module (VIC-100) contains circuitry for 5 loop-through
bridglng Inputs. Four VIC-100 modules may be plugged
into each frame to permit 20 inputs. The video output
module (VXC-200) contains clrcyitry for 20 video inputs
and 2 outputs. Seventeen VXC-200 video outputl cards
may be plugged into the basic frame.

Telemet

7930 This Is a solid-state audio/video switching system
based on plug-in printed circuit cards which are used
wlith various card frames. Fifteen cards are available in-

BROADCAST ENGINEERING
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Manutfacturer

and
model number

Model description

7932

cluding regulators, 2 in/4 out switches, dual outpul
amplifiers, audio amplifiers, and vertical trigger cards.
Features include remote control; modular construction

IC crosspoinis and latching; less than 1 usec swilching
time; FET audio switching; and unlimlted control versa-
tility including pushbutton, pushbutton-preset take,
digit decade, X-Y control, BCD control, and touch-tone
control.

This modular audio/video switcher uses 4 in/1 out video
cards, and 4 in/1 out audio cards. System can be ex-
panded from 4 x 1 to a maximum of 12 x 3 in one
chassis. Features vertical interval switching; remote or
local control; audio follow video; built-in power supply;
IC control logic; and NTSC, PAL and SECAM capability
{same as the 7930).

:

Vamco Engineering
(subsidiary of Dytek Industries)

12AV1

20AV4

This 12 x 1 audio-video swilcher can be stacked up lo
15 units high without DAs. Each unit has separate
power supply. Switching is in the vertical interval and
reverts 1o random nature upon loss of vertical drive
signal. Bi-polar video switching for theoretical 100 dB
off-mode switching isolation. Virtually no differential
gain and phase.

20 x 4 audio/video switcher that can be stacked up to
12 units high without DAs. Supplied with dual, auto-
changeover power supplies for minimum down time In
larger installations. Switching is in the vertical interval
and reverts to random nature upon loss of vertical
drive signal. Each video crosspoint board is 1 x 4
with on-card switchpoint status and on-card switching.

August, 1978

Viscount Industries

1040

1035

1050

Self-contained 12 input/1 output bus audio-follow-video
switcher. Has quasi-electronic video crosspoints; solid-
state video input and output amplifiers; dual video out-
put; loop-through video inputs; LED Input selection
indication; and front-panel video galn adjustments (+3
dB).

This fully expandable audio/video switcher features
solld-state video crosspoints; solid-state video and
audio input and output amplifiers, spare input for test
signals; plug-in cards construction; and illuminated
pushbuttons. Basic rack frame houses up to five 12 x 1
plug-in audio-follow-video cards. By using several rack
frames, this system will accommodate configurations of
12 x 1 to 12 x 20 and 24 x 1 to 24 x 20, video only or
audio follow video.

This self-contained, locally controlled switching system
is available in video only, audio only, and audio-follow-
video configurations. Two standard case sizes (12 x 6
and 12 x 12) accommodate configurations of 12 x 1 to
12 x 12 switching systems. Features solid-state video
and audio input and output amplifiers,

www.americanradiohistorv.com
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Digitizing
TV programs .........

Why bother?

Some things people want to do to
a video signal can be reasonably
done only with a signal in digital
form—Ilor example squeezing a pic-
tfure into a corner insert. There are
other things that are better done, or
more easily done or less expensively
done te a signal in its digital form.

Predictably, at NAB there ap-
peared a number of black boxes
with analog input and output and
digital guts which correct time-base
errors. synchronize frames. reduce
noise, do funny wipes and flips,
squeeze dimensions, etc. New ones
appear at each NAB convention.

Going back and forth from analog
to digital is expensive and produces
picture impairments. primarily due
to filter imperfections. Why net
digitize at the camera head and go
analog only at the input to the
transmitter’s medulator? Two things
are missing in this visionary system:
a digital switcher and a digital tape
recorder.

The missing links

“Special” effects are simple to do
to a digitized signal: it's mainly a
matter of deciding when te switch
from A to B. Fades. lap dissolves
and soft edges are more difficult as
they involve multiplication of digital
values. Addition is easy. Multiplica-
tion by 1/2, 1/4, 1/8, etc. is easy,
but multiplication by 0.61 and 0.39,
because that's where you put the
fader lever, is a job for the new
high speed digital multiplier ICs.

Most black-bex digital video
processors sample an incoming com-
posite analog signal at exactly three
or four times the color subcarrier
frequency. usually generating eight
(scmetimes nine)} bits at each sam-
ple. providing up te 129 megabits/
second. In PAL and SECAM coun-
tries, the rate can be even higher.

Digital memory is becoming less
expensive. Bandwidth inside the box
is cheap. But give a bucket of bits to
the telephone company to deliver
somewhere and, if they can lift it,
they tend to charge according to
how many bits are in it. Bandwidth
can cost. Digital memory in the box
is used over and over. Digits

remembered on tape stay there and
occupy space. There seems to be a
practical limit to how closely bits
can be packed onto tape [(it's
currently about 30,000 bits to the
linear inch per track}. When digital
video recording becomes practical,
it is obvious that the mare bits there
are, the more tape is needed to heold
them. Tape costs money.
And then the surcharge...

Unlike the black box, digital
microwave links and digital record-
ers are neoisy channels. Once in a
while, the stalistics say, the noise
gets bad enough that a bit gets
mangled. In the case of tape
recorders, tape dropouts can occur
and infect a whole bunch of bits at
once. Adding a parity bit (see
Figure 1), every eight signal bits or
so will detect any single-bit error in
that werd. It leaves it up to you as
to what to do about it, and lies to
you if there are two (or four or six
or eight) errors in the word.

In the case of video, an erroneous
sample can be concealed by examin-
ing nearby samples and hazarding a
guess as to what this garbled
sample ought to be. generating this
guess and sending it along. It's
similar to a drop-cut compensator.
It isn’t perfect, but preduces goed
results. Concealment of errors (as
opposed to correction) is not as
effective when applied to audio
signals.

There are schemes for using
multiple parity bits for detecting
errors more reliably, and schemes
for adding even more extra bits to
detect and correct errors.2:3 Since
bits in this case are costing meney,
one must decide what error rate
can be tolerated and design accord-
ingly.

The bargain hasement

With bits costing money it's small
wonder that people figured ways to
reduce the bit rate of a digital video
signal. One method is called differ-
ential pulse code modulation, or
DCPM. As you scan along a TV line,
one picture element is seldom very
much different than the one before.
DCPM relies on this. It begins by
sending a complete sample (say

www.americanradiohistorv.com

once per line) just to start out right,
It sends it slowly. Thereafter, it
sends only the difference between it
and the next sample., and the next,
and the next, and se on. Small
differences require a small number
of bits to define them, and the
overall bit rate is therefore reduced.
If subcarrier is present the differ-
ences must be extracted from sam-
ples taken one subcarrier cycle ago.
It suffers from two problems:

* When a large change occurs, i.e.
a bright vertical object against a
dark background, the system can’t
send a difference that big in one
shot, and several sample periods
can go by before the largest
differences that can be sent add up
to equal the large change. It's
called slope overload.

e If an error occurs in one trans-
mitted difference, everything after
that is wrong until another “start-
ing” sample is sent. Long errors
look worse than short ones.

The satellite people and others
have tested various difference sizes
and sampling methods to find which
approach to DPCM produces the
least picture degradation

We think of a monochrome TV
signal as occupying the spectrum
from 30 Hz toc about 4.2 MHaz.
Actually most of the spectral energy
is clustered around harmonics of
the horizontal scanning frequency,
It is this feature that makes compat-
ible coler TV possible. In NTSC the
color signal is stuffed into the
cracks between harmonics of H, at
odd multiples of H/2. There is a
kind of filter called a comb filter,
usually implemented using a one-line
delay. which can separate lumi-
nance and chreminance (Figure 2).

Using such filters and some fancy
footwork on the phase front, an
NTSC color signal can be sampled
at two times subcarrier frequency.
The in-band interfering frequencies
caused by input signal components
higher than half the sampling rate
are steered into cracks in the
spectrum where a comb filter can
selectively remove them,

BROADCAST ENGINEERING
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Figure 1 Example of even parity bit generation
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Figure 2 Simple comb filter

Nasties can

here

be made to live

Lummnance
harmonics

Chroma
Components

Figure 3 PAL spectrum

The chroma phase switching used
in PAL places the chrominance
components at frequencies which
make it somewhat simpler to ‘*‘comb
out’’ the nasties resulting from
sampling at twice subcarrier. {Fig-
ure 3)

Something for nothing?

The dodge of sampling at exactly
twice the subcarrier is called sub-
Nyquist sampling, gently and wrong-
ly implying that we've disobeyed
Nyquist's Law® and gotten away
with it. Diagonal edges in the
picture generate legitimate lumi-
nance components which live in the

August, 1978

aforementioned cracks and are
removed by the necessary comb
filter. hence diagonal resolution
suffers. Color resolution in the
vertical dimension is cut in at least
half, but this is no real problem
since there has always been more of
it than the eye can resolve and we
have always lived with limited
resolution in the horizontal dimen-
sion anyway. What is a problem
is that practical comb filters operate
by summing twe or three successive
scanning lines.” Sharp horizontal
color boundaries. such as produced
by keyed-in lettering and other
highly colored graphics, experience

www.americanradiohistorv.com

some squirmy effects when subjec-
ted to sub-Nyquist sampling.

There’s no such thing
as a free lunch

[t has been proposed that the
luminance and color difference
signals be digitized before encoding
into NTSC., PAL, SECAM or what
ever.9 sent or recorded that way
and encoded just before transmis-
sion. It works out that a sampling
frequency in the neighborhood of
three times subcarrier is still re-
quired even when the luminance is
sub-Nyquist sampled. It boils down
to an economic choice...reduce the
bit rate and suffer the conse
quences. or pay the price for the
bandwidth. "You pays your money

and you takes your choice.’'*

“To hear the replication
of your sounds...”
Shakespeare, JULIUS CAESAR,
Act I, Scene 1.)

Audio, the red-headed stepchild
of TV, could well benefit from
digital processing. Analog tape re-
cording in particular presents an
agonizing trade-off between noise
and distortion. It also suffers from
flutter and wow. Some aspects of
audio make it more difficult to
handle than video. It {s unstructured
(it doesn’'t have frames and sync
pulses) and its instantaneous ampli-
tude is .unpredictable (it doesn't
obediently occupy one volt peak-to-
peak) so valuable dynamic range
must be reserved to accomodate
peaks. it demands a higher signal-
to-noise ratio than video. There. are
more people who know what good
audio should sound like than there
are those who can identify good
pictures.

Digitized audio is finding a niche
in two new market-places: for the
home Hi-Fi listener. there are new
systems which use the relatively
wide bandwidth of a helical scan
video recorder to carry digitized
audio.” For the really professional
recordists (the golden ears of Nash-
ville]) digital recorders have been

.developed which offer 20 kHz band-

width, zero distortion, zero flutter
continued on page 55
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Digitizing TV

continued from page 53

and dynamic ranges of 90-odd dB
(16 bits x 6dB = 96).10 To obtain 20
kHz requires about a 50 kHz
sampling rate. 50 kHz (exactly) has
an interesting property. It can be
derived by dividing 2.25 MHz by 45.
2.25 MHz is 143 x H.(in NTSC) and
is 144 x H (in PAL and SECAM).11

Many professional audio record-
ings are made in conjunction with
an associated picture and 50 kHz
offers a single sampling rate which
can be locked to either TV system
with crystal accuracy.

Reducing the bit rate

There are preperties of the human
ear that allow certain liberties to be
taken. Exposed to a loud sound, the
ear becomes less sensitive to noise.
The noise is ‘‘masked’ by the
sound. It doesn't regain that sensi-
tivity for 50 to 100 milliseconds after
the sound goes away. Some well
known noise reduction schemes,
such as Delby, make use of the
masking effect, The suppression of
noise sensitivity is least for pure
tones and greatest for uncerrelated
sounds such as speech and music.12
This is fortunate,

A digital system can be devised in
which there is a nen-linear relation-
ship between numbers and voltage,
i.e. some steps are bigger than
others. Figure 4 shows one such
relationship. Loud inputs are more
coarsely quantized than small ones,
and more quantizing noise is gener-
ated by them, but is masked by the
loud sound itself. Such systems are
called companders (for COMpres-
sion/exPANsion). A typical unit
used for telephone communication
produces an eight-bit output:13

* A sign bit defining the polarity of
the signal.

* Three bits to define one of the
eight segments on each side of zero.
¢ Four linear bits of magnitude to
divide the segment into 16 parts.

Each advance from one segment
to the next doubles the effect of ane
binary step. The dynamic range, the
ratlo of the largest to the smallest
possible signals, is set by the
smallest binary step. This is the
same as in a 12-bit linear system,
about 12 x 6 = 72dB. The dynamic
signal-o-noise ratio is determined
by how well the segment is defined,
i.e. four bits plus the sign bit. 5 bits
x 6dB puts noise-in-the-presence-of-
signal about 30dB below the signal,
which is adequate for veoice com-
munication.

A similar scheme, called floating

continued on page 56
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PRODUCTION MIXER

A & H's 56-2 is designed for economical broadcast and disco mix-
ing. It has linear faders throughout; stereo main out; 2 stereo phono
and 2 stereo tape inputs; 2 mic¢; and a *‘ducking’ circuit for voice-
overs. Specs available from A&H's exclusive USA representative ...

audiomarketing Itd.
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Digitizing TV

continued from page 55

point,!2 again uses a sign bit, two
or three bits to define the general
range of the signal to the nearest
6dB. and a number of linear steps
{the more the better) which define
where within that range you are. It
has the advantage of being easy to
convert digitally from floating point
to linear and back again. Processing
a digital signal is hest dene with a
linear digitization. i.e. when all
numeric steps represent equal
voltage steps

Further bit reduction can be
achieved by looking at all the
samples over roughly a 20 milli-
second period and determining the
range necessary te contain the
largest sample of the bunch. The
range information is then sent only
every 20 ms insiead of along with
each sample. This method makes
use of the ear’s recovery time from
loud sounds. The range information
is vulnerable; if it gets mangled, you
are in for a 20-millisecond blast
instead of a one-sample tick.

This scheme is called near-
instantaneous companding!4 and is
being considered for digital micro-
wave links in Europe.

Sampling rates in current use for
digitizing program audio (as opposed
to telephone service) range from a
low of 32 kHz in Europe to 50 kHz
used in the 3M Company's digital
recorder. The BBC squeezes a 15
kHz bandpass out of their 32 kHz
system. They conclude that 15 kHz
and 13-bit resolution is good enough
for television.!® The 32 kHz (§-50
ppm) is dictated hy availahle inter-
city digital links.

A digital audio mixing panel has
been demonstirated by the BBC
research department. It uses a high
speed computer to digitally imple-
ment several filter and equalization
shapes as well as mixing. It works
at 32 kHz.

The 50-kHz people are seeking a
solid 20 kHz bandwidth and typical-
ly use a resolution of 16 bhits with
linear encoding to obtain a large
dynamic range.

The cost-conscious consumer folks
have settled between these ex-
tremes. Their aim is to produce
superb Hi-Fi in the home at an
attractive price.

When digital audio is sent through
a noisy channel or recorded, more
care must be taken to detect and
correct errors, using a higher
percentage of “overhead” bits than

At Last,

in the case of video. The ear perks
up if the error rate gets much above
one in ten million, whereas the eye
can tolerate about one per 100,000
or even one per 10,000 if simple
error-concealment means are used.
About the best audio error conceal-
ment method consists of replacing
the offending sample with the last
good one. A slight further improve-
ment can be made by averaging the
samples on either side of the bad
one and using that.l

When to get nervous
The all-digital TV studio is years
and years away. At the obvious risk
of being proved dead wrong one
week after publication, the author
risks these predictions:

* An all digital audio studio will
come first.

¢ The digital video signal will not
represent a sampled composite
signal but rather its components,
i.e. luminance and one or two color-
difference signals or even RGB. Sub-
carrier will first appear at the
transmitter or perhaps at the input
to the telephone company.

o The first user will be in a SECAM
country. Doing production work in
SECAM is a drag. The SECAM user

a Cart Machine that Keeps its Cool

TELEX /

/ WAGNECORD

L
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Telex/Magnecord broadcast cart machines run
cool and steady. So cool no ventilation is re-
quired, so steady not even voltage or frequency
fluctuations will alter their speed. Thanks to
our dc servo flutter-filter drive.

The MC series offers broadcasters a host of
options, including field convertability from
mono to stereo or play to record and, of course,
end of message, secondary/tertiary cue tones.

Designed for type A or B carts, the MC series
meets all NAB specifications, offers full im-
munity to EMI and RF1, is remote controllable
and automation compatible with CMQS digital
togic. Audio muting, air damped low voltage

dc solenoid and fast forward are standard
tures on every MC unit.

Four broadcast cart machines to choose from
in the Telex/Magnecord MC series. Running
cool and steady. With a pleasant surprise—
they're affordable.

For detailed information please write:

PROCUCTS OF SOUNOC RESEARCH

TELEX

COMMUNICATIONS, INC.
9600 ALDRICH AVE. SO e MINNEAPOLIS, MINN. 55420 U.S A.

Europe: 22 rue da la Legion-d’honneur. 93200 St. Denis. France
Canada: Telak Electronics, Lid., Scarborough, Ontario
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has the most to gain from a
separate-component system, digital
or otherwise.

¢ Editing will become simpler once
subcarrier is banished from the
studio.

¢ I will be teo old, too blind, and

too deaf to appreciate it. O
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The Parametric
with Experience...

The Orban 622 Parametric Equalizer is a highly refined second generation design. It includes
the features which make a professional’s life easier: overload monitoring, RF suppression,
balanced inputs (with a balanced output option), 115-230 volt AC power supply, “Constant-
Q" curves (use the equalizer as a notch filter too!) and a host of others.

Your Orban Dealer can show you why the Experienced Parametric

is the professional’s choice. Ask him for a brochure with
the complete 622 story and our “How to
Choose Equalizers”
booklet.
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Broadcasters

GET UN-HOOKED FROM
THE TELEPHONE COMPANY

—~ PROVIDE YOUR OWN
“PROGRAM LINES” WITH

MARTI sn

b

STL:8 TRANSMITTER » All Solid State ® Direct
FM Modulator ¢ Modular Construction ® Test
Meter Built In ® Proven Reliability in hun-
dreds of installations ® Unsurpassed for Dual
Channel Stereo STL, Single Channel AM STL
or Inter City Relay.

SPECIFICATIONS - STEREO

Stereo Cross Talk 65 DB
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Increasing

power-grid tube life
in FM broadcast transmitters

Partl

By Warren Schulz, chief engineer, WFYR-Chicago

ALX10.0000
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Figure 1

Extending vacuum-tube life is 8 common concern for
both the station manager and engineer. The reasons
might vary, but the goal is the same: to keep the
station on the air for the most economical cost with
the least amount of down time.

As someone concerned with the maintenance of FM
broadcast transmitters in the 10 to 20 kW power-
output range. ! have employed various methods to
gain maximum vacuum-tube life. These FM transmit-
ters use the power-tetrode vacuum tube in a class-C
configuration.

Vacuum-tube electron emitters can be divided into
two types: oxide cathodes, and thoriated tungsten
emitters. The typical receiver vacuum tube uses the
oxide cathode emitter. Many of the high-voltage
receiver rectifiers utilize the thoriated tungsten
filament emitter. Typical tubes that use the oxide
cathode are the type 4CX250 and the type 4CX300.
Examples for the thoriated tungsten emitter are the
4CX5000 and the 4CX15000. These vacuum tubes
account for the majority of tubes in use for the FM
broadcast service. Although parameter optimization

will be confined to these tube types, the concepts are
valid for other tube types used in a similar manner.

Critical parameter

From my experience of maintaining transmitters for
more than 100,000 hours of operation, 1 have very
seldom seen (or personally caused) a tube to fail
because of excessive or destructive voltages from a
broadcast transmitter. Due to conservative operating
parameters, it is nearly impossible to exceed the
absolute values specified by the tube manufacturer. In
a similar comparison, the broadcast manufacturer
normally doubles the air movement requirement, thus
insuring adequate cooling. The only item left to the
user is adjustment of filament voltage.

Since the electron tube is operating with censerva-
tive plate dissipation, the filament voltage specified by
the vacuum-tube manufacturer will be excessive. The
manufacturer has specified a filament voltage to
produce an emitter temperature that will be sufficient
for abselute maximum ratings. Another consideration
is that the tube will have stable operation with full
plate dissipation in a specified warm-up period. When
the vacuum tube is operating below maximum ratings,
the emitter temperature can be reduced.

Another factor affecting filament temperature is ion
bombardment. As the operating frequency is in-
creased, the applied filament voltage can be reduced
as the result of additional emitter heating caused by
ion bombardment. By keeping the filament tempera-
ture at the lowest possible value, the tube life can be
extended.

Optimizing filament voltage

The first step is to adjust the transmitter controls to
achieve the normal parameters for licensed power
output. While you do this, operate the tube filament at
the manufacturer's specified voltage. After several
hours of temperature stabilization you then can make
the final adjustment to the filament voltage. Slowly
reduce the filament voltage a few percentage points at
a time. At some point you will notice a small change
in plate current. Increase the filament voltage about 1
to 2% above this point. The filament voltage is now
set to the optimum value. This procedure is applicable
to both types of emitter constructions. Maintaining the
emitter temperature to the lowest usage value can

BROADCAST ENGINEERING
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extend tube life about three times beyond life at rated
filament voltage.

Some pitfalls

Some of the obvious items are easy to overlook. For
a 4CX15000 tetrode, the filament voltage is 6.3 volts at
186 amperes. At this current level the filament
connecting conductors take on massive proportions.
The filament leads for a 4CX15000 tube had an
80-millivolt drop each, as measured in a working
transmitter. At the specified current the filament
leads are dissipating 15 watts each. A poor
connection cen cause a voltage drop, which, if left
uncorrected, will cause damage to the connecting
terminals, supply transformer, feed-through, or tube
socket

You don't need a research lab to test for poor
connections. When you shut down the transmitter for
maintenance, open the disconnect switch and do the
“feel test’” on a filament leads. They will be warm to
the touch, but should be uniform in temperature. You
should not notice any hot spots. If you do, take steps
necessary to correct by retightening the suspected
connections. You can use any audio-type RMS
voltmeter to measure the voltage drop across the
filament leads. Be very careful when you do this so
that you do not end up welding the voltmeter to the
transmitter cabinet. See Figure 1 for some typical
voltage drops measured in a Harris FM10H3,

Emission problems

If you have a tube that will achieve licensed power
with the manufacturer's specified rated filament
voltage, but whose plate current drops when you
attempt to reduce it, it is a sign of unstable emission.
The tube has reached or is very near the end of its
useful life. When the filament voltage control starts to
operate as power-output control, it is time to either
rebuild or replace the tube, as the case may apply.

A critical measurement

With an accuracy requirement of 19 for filament
viltage, you will soon discover that the msetering
gupplied with your transmitter is not acceptable. Some
manufacturers supply a rectified multimeter to
measure filament voltage. This is contrary to good
design. Other manufacturers install a meter on the
primary side of the filament transformer. This primary
circuit meter will allow the operator to set the correct
voltage only if he has some reference to go by. Every
manufacturer provides a method of controlling the
filament voltage: few supply a way to make an
nrcurate measurement, So they are admitting to the
vontrol problem, but leaving it up to you. the user. to
datermine a way to measure the filament voltage.

My recommendation is to secure a good quality
4%4-inch, iron-vane, AC-panel meter. This meter
thould be mounted in a portable cabinet with suitable
tonnecting terminals. This external meter then can be
used a8 a secondary standard to calibrate your
transmitier meiering system. Also, this meter can be
hund oarried for calibration by an outside laboratory.
This mater could perhaps be calibrated in-house if you
huppan to have an accurate DVM.

It is vary important that the DVM have a good RMS
nonverinr saction. You should calibrate your external

continued on page 60
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MODEL RC-84A

holds 84 RCA TCR-100
type cartridges

MODEL AC-108A

holds 108 AMPEX ACR-25
type cartnadges

STORE TAPES in unused space

with these “fit anywhere” units

Specially designed tor modular storage of RCA and AMPEX tape cartridges’
These low-cost Winsted space-savers put tapes at your fingertips umique
“Pik-Quik” access svstem makes tape removal fast and easy For fuil-line
catalog of video consoles. tape and film trucks, fitm and videotape storage
systems, call toll-free or write:
THE WINSTED CORPORATION 8127 Pleasant Ave So . Minneapchs. MN 55420
{612) 888-1957 Toll Free Number 800 328-2962

Uinsted
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Test with the
professionals.

Our Directional RF Wattmeters are the
choice of professional RF engi-
neers everywhere. Can dis-
criminate between forward
and reflected power in all
types of 50 ohm coaxial
transmission line. Use plug-
in elements for power
measurements from 100
milliwatts to 50k watts at
frequencies from 2 to 1000
MHz with +5% accuracy.

Wattmeters [ ©- [&
for professionais, —

For the name of your local distributor call toll free
800 341-9G78

DIELECTRIC COMMUNICATIONS
A UNIT OF GENERAL SIGNAL
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_ Erases
video cassettes
in 5 seconds!

Now you can completely a v 3
jobs with Garner's new Video’Raser unit. It's a simple one-
step, In-and-out operation. Tapes pass on a continuous belt
over high fiux coils, giving you tape erasure depth exceed-
ing professional standards. Built rugged and compact,
it easlly handles video cassettes. You'll also like the
Video'Raser's compelitive priCe.

Look to Garner lor quality electronic audio and video
products, For more information, write or cali:

4200 N. 48th St, Lincoln, NE 68504, Tel. 402-464-5911
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On August 3, 1492,
Christapher Calumbus
set sail fram Spain,
Sy ( i/ § seeking hanar and
wealth by establishing
I 553 new trade rautes with
J’FL India. Since he had
3 |; miscalculated the cir-
gw‘\\\' ¢ cumference aof the
m Y eanh by 6,331 miles,
| he was destined to
spend years in a vain
search for the mainland of Asia. In 1502 he died
poor and forgotren.

If you want to reach
spice merchants, pick
the right continent.

Success is always easier 1o grasp if you're in the right
place, talking to the right peopie. BPA-audited
(Business Publication Audit of Circulation, inc.)
magazines let you know exactly where your ads are
going. BPA audits the job title and description of
people who receive our magazines, so you know to
whom you're talking

BPA i

s P it 2ne donoted e 1hs od. with creqrive ond
X e ency or vemser member

Tube life

continued from page 59

TABLE |
Typical tube life performance
listed in WFYR tube log books.

SERIAL

NUMBER STATUS

4CX300A Tube falled at 4,395 hours
SN-1 due to low RF output.
4CX300A Tube failed at 3,314 hours,
SN-4 was tripping overload circuit.
4CX300A Tube failed at 3,090 hours
SN-7 due to low RF output.
4CX10,000D Tube still In service at 14,398

SN-SNK36219D  hours.

4CX15,000A Tube still useable after
SN-7K4 505 20,523 hours.

4CX2508 Tube still serviceable after
SN-12 6,392 hours.

4CX2508B Tube failed after 7,225 hours.
SN-1

standard meter to give you the true RMS or heating
value of the applied filament voltage. When you
measure the voltage from a 6.3-volt, 186-amp
transformer you may encounter some waveform
distortion. For this reason rectified-type meters are
not acceptable.

Optimum tube life is directly related to the accuracy
of the filament voltage. If you have power mains that
dip up and down more than a couple of percent, i
would be best 1o provide some type of voltage
regulation to keep filament voltage constant.

Record keep

] recommend keeping a logbook for all transmitter
tubes. As soon as a new tube is received the serial
number should be recorded, with the date of
purchase, vendor. and meter reading when it was
placed in service. On the larger power tubes you will
find a serial number on the center filament contact
ring. On the smaller oxide cathode emitter vacuum
tube, it may be easier to scratch a single-digit number
on the ancde tip. In any eveni, accurate record
keeping is a must. Record keeping is very important if
a tube should fail within warranty of the manufac-
turer. The tube logbook will indicate your typical life
trends for the tubes used in your transmitter. The
tube logbook will help a new technician at your
station determine which tubes are new, used or duds.
Table 1 lists some typical entries found in the WFYR
tube loghook.

To be continued...

The second half of this article will appear in the
September issue of Broadcast Engineering. Topics to
be covered include new tube procedure, running a hot
standby transmitter and physical maintenance. Don't
miss it!

BROADCAST ENGINEERING
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A broadcaster’s approach to audio peak indicators
By James Guilbeau, WTUL Radio, New Orleans

There is an increasing awareness
of peak-indicating deficiencies of the
standard volume unit indicator (VU
meter). Broadcast stations need two
types of audio level indicators: an
average level (VU meter) {or listener
aesthetics and a relative peak level
for FCC legal compliance.

The VU meter was designed about
40 vyears ago to measure the
average audio level. However, there
also was recognition that peak
levels were higher. When speech is
measured over 1/8-second intervals,
the instantaneous peaks are about
12 dB higher than average level. On
a standard VU indicator. 0 VU is
normally 4 dBm acress a 600-ochm
line; but the meter was designed to
withstand 14 dBm {+ 10 dB} indefin-
itely.

FM broadcasting stations are
prohibited by the FCC from exceed-

» Yot

ing 100% peak modulation. Working audie board VU meters indicating to
backwards from that limit, a radio 0 VU, the transmitter modulation is
station would have to hold its set to 32% (-10 dB). During normal
average modulation at 25% (-12 dB) music passages, when the VU
to avoid speech clipping more than meters peak near 0 VU. the modula-
1% of the time. Most radio stations tion monitor shows instanlaneous
have a much higher level of modula- peaks, reading 100%.
tion, frequently as high as 70%, The test record has another band,
using sophisticated audio processors with a 1.5 millisecond, 3 kHz, + 10
to compress the audio and aveid dB tone bursts superimposed on the
recognizable distortion. At best, 400 Hz, 0 dB reference level. The
there is a lot of subtle amplitude + 10 dB tene bursts are completely
non-linearity. even if no peak limit- invisible o the VU meter. but the
ing or clipping takes place. Another modulation-monitor-peak flasher
disadvantage of high modulation light and peak indicating meters
levels is that it decreases the show the correct modulation level.
dynamic range, adversely affecting The VU meter accuracy falls off
stereo separation as perceived by when tone bursts of less than 100
the broadcast listener. milliseconds are measured, and the
WTUL sets its operating level for operator needs a relative peak
10 dB peak headroom. Using a indicator 1o achieve high modula
broadcast test record with a 400 tion, with maximum fidelity. It was
Hz, 0 dB reference level, and the continued on page 62
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12 WAYS
TO BETTER AUDIO
DISTRIBUTION

NO TWO INSTALLATIONS ARE
ALIKE. THAT'S WHY WE
MANUFACTURE THE LARGEST
SELECTION CF AUBIO
DISTRIBUTION AMPLIFIERS
ANYWHERE. NO NEED TO
PURCHASE MORE OR SETTLE
FOR LESS THAN YOU NEED.

More importantly, the exceptional
versatility and pertormance of
these wnits make installation and
maintenance easier and you sound
better than ever before. For ex-
ample: All inputs and outputs
may be used balanced or un-
balanced and in any combination
on the same omplifier. All ouvtputs
are individually omplifier isolated
ond will work into any load over
125 ohms without change in dis-
tortion or response. Response -
10Hz to 20kHz, +0.5db. Distor-
tion - 0.1% or less. Output level -
+20dBm max. Hum & Noise

98db down referenced.to +20dBm
out. Channel separation - 75db.

RAMKO DA's start as low as $145
and are available in 12 rack and
table top versions. From our Ixb
line and mic level units, thrv the
1x30 mass fecd model, to our mod-
vlar 20280 rack mount design.

All omplifiers are warrantied for
2 full yeors and are sent on a 2
week free trial basis. Unlock all
of yous stations pedormance. Con-
tact your RAMKO Rep. or call us
collect for more information.

RAMKO RESEARCH — One of
the keys to your stotions swccess.

RAMKO RESE AF!C“

11355 “A” Folsom Bivd.
Rancho Cordova, Calif. 95670
(916) 635-3600
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CIRCUIT MODIFICATION TO LED VU METER™ FOR
PEAK INDICATION. {RADIO SHACK STOCK # 277116}

CR2 R35 R34
v AAA
100K
C5
G 022F T~ DELETE
R36 "> /
100K ADD N3
10pF LOW 0 22uF
T‘ LEAKAGE
Figure 2
decided to use a multicolor-light indications referenced to 100%

peak indicator.

The circuit is a modification of
the widely available Radio Shack
“LED VU Meter" printed circuit
board. The modified circuit will
respond accurately to peaks or tone
bursts of +14 dBm (or 100%) as
short as one millisecond; and the
light will take two seconds to drop
down to -15 dB (18%). The decay-
time constant closely approximates
the European Broadcast Union's
peak program meter. The circuit is
flat to 15 kHz and down about 3 dB
at 50 kHz, allowing the peak
compesite modulation from the mod-
ulation moniter to be displayed,
although it is normally on the mono
output of the stereo hoard.

The circuit was originally an
amplifier, active rectitier, active
low-pass filter, driving an 8-level
comparator. The active low-pass
filter is converted to a voltage
follower by removing C5 and C6. and
the active rectifier converted into a
peak integrator by connecting a 10
uF capacitor between the junction of
R35, R36. and CR5 to ground. The
new 10 yF capacitor must be of top
quality, low leakage (military grade)
for the desired time constant. This
gave the following relative peak

modulations:

Green: -18dB (12.5+). -15 dB,

-dB
Yellow: -9 dB, -6 dB, -3 dB
Red: 0 dB, +3 dB (1419%)
The basic Radio Shack parts are

a PC board with a detailed instruc-
tion manual (stock #277-116) exclud-
ing the assorted resistors, capaci-
tors, and two red, three yellow and
three green LEDs; a LM 324 quad
opamp (stock #276-1711); and two
LM 339 quad comparators (stock
#276-1212). The LEDs were Fairchild
FLV 260, 360, and 460 high-intensity
type. The total parts cost is less
than $20. The PC board is only 2
inches by 2 inches and uses 12 VDC
at 135 mA.

References
“Audio Program Level, the VU Maeters
and the Peak-Program Meter,”” H.
Schmid. IEEE Transactions on Broad-
casting. Vol. BC-23, No. 1, March 1977.

"Electroacoustics,”
Radio Engineers,
Chapter 35.

Reference Data for
Fifth edition, 1968,

STR151 Broadcast Test Record, Colum-
bia Special Products, 51 Wast 52nd
Street, New York, NY 10019,

Improvements for the production area
By J. A. Everett, General Manager, Central Florida TV Broadcasting Co.

The following are some ideas to
help in the production area of
television studios. There is also an
idea to save on the unnecessary

www.americanradiohistorv.com

purchase of drapery in studios.
Properly set up, the “low lit"

(Figure 1} will allow for better

lighting of commercials invelving

BROADCAST ENGINEERING
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liquids in glass or plastic contain-
ers. The frosted glass top will allow
any individual bottle or glass to be
set in a specific display style or
arrangement simply by placing a
colered cardboard the size of the
“low lit” top under the display, then
cutting out the areas directly be-
neath the display glass or centainer;
this allows the light from inside the
‘low lit"" to shine directly up
through the display or hottle and
nowhere else.

This light will highlight the prod-
uct, give bedy to the liquid inside
the glass or beottle, and show
bubbles or carben (coke, beer, etc.)
action extremely well. This can be
highlighted with supplementary light
from other directions, back light,
etc. It works well and is sure to
please any sponsor. In addition,
you'll get the best-looking product in
the least amount of time.

The portable easel (Figure 2) will
help when there are extra easel
cards to be handled or pulled. It is
also extremely noiseless with the
proper fiber wheels.

The supporter for studio flats
(Figure 3) can be installed behind
existing drapery, out-of-the-way
sections of the studio, or on all
sides. Its benefit is appreciated in
better maintenance of flats, easier
handling and storage, and simpler
movement. Properly positioned,
these rails will place the flats close
enough to the drapery to enhance
its appearance as the folds fall
against the flats uniformly. When
not in use and to allow movement of
flats being used, unusued flats are
simply hung on the inner rail area.

A way to save money when
building a second studio is to make
use of the drapery in both studios
(Figure 4). Even when remodeling a
section hetween two studios, allow
for passage (through the wall) of
drapery from one studic te the
other.

This idea will make better use of
existing drapery, allow for use of all
drapery in both studios, cut down
on the need to buy drapery for two
complete studios, and save money
when new purchase of drapery is
required. Remodeling, of course. is
not for all stahons because of cost.
But unless you're going through
gsolid concrete, it's not that expen-
sive to cut through cinder blocks or
wood: and, most studios can do the
job in-house simply by determining
where it is best to go through by

continued on page 64
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receiving |

“eqguipment
the finest

that money

can buy

sl T

Write or call today
> for more information.
) jolu15qxn =
electronics, nc.
PO Box 7 Casselberry, Flerida 32707
(305) 339-2111 /

Circle (46} on Reply Card

MIC-4
Low Impedance

Microphone
Pre-amp

PS-1 Power

- Supply 24
Amplifier volts DC
Transformer | regulated
Balanced 120/240

600 ohm output ) VAC Input

Pre-amps — Balanced fow impedance for micro-
phone, High impedance general purpose, RIAA
Phono, NAB tape (1%, 3%, 7V2, 151 ips)
Equalizers — Active (bass, mid-range, treble)
high pass filter, low pass filter.

Other Modules — Line amp, power amp,
compressor, sine wave osclllator, plug-in
power supply

Accessories —sheet metal, sockets, slide pots.

Low distortion << 1%, low noise, bi-fet
op-amps, high slew rate, single supply (9-36
volts DC), plug-in

We also manufacture audic transformers,
snakes, direct boxes and mic-splitters.

SENO FOR YOUR FI;EE i

™ COPY OF OUR NEW CATALOG
| SESCOM, INC.
i P.0. Box 590,
dua 12931 Budlong Ave.,
Engln , | Gardena, CA 90247 U.S.A
s gine 213) 7703510,
ound

800) 421-1828,

Products TWX (910) 3467023

Circle (47) on Reply Card

Station-To-Station

continued from page 63

Figure 4
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MOVEMENT OF

STUDIO A 3 s
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22 SWIICH BREAK
rd

3

Ouagram shows break 1n studio wall

lot passage of drapery from ane studio
fo the other Abso focation ol [hree
switch bigaks \hal permil easier movement
o1 drapety

Swifch breah 18 operated by pulling on one of twn
melal nngs allached lo swikch

STUDIO B

* BREAK IN WALL FDR
PASSAGE OF DRAFERY
FROM STUOID & TD
STuDID B

=/
|
2 WOODEN COVERS FOR
-~ BREAX [N WALL A

Swich permits movemeni of 3 smalt
£610n O Hach N lwo DweCtions {drowl

referring to blue prints. There is no
problem with sound as long as the
two covers are backed with sound-

REMDVED OMLY WHEH DRAPERY
1S MOVED

proofing or tightly fitted to the
break. I've used it and found no
problem with noise leakage.

Monitoring VTR air pressure
By Bill Robinson, Chief Engineer, WHTV, Meridian, Mississippi

Here is an idea that might be
helpful to VTR owners that want to
monitor centinuously, with an alarm,
the air pressure being delivered to
their machines.

We were looking for a way to
alert us if and when, for one reason
or another, the air pressure to the
tape machines fell to a level too low
to operate the head wheel panels.
Inside our RCA TR-60 machines the
air pressure switch (S2) is the
device used to place the machine in
an inoperable state should low air
exist. Its normally open contacts are
in the stop chain circuit, and should
low or no air be present, this circuit
opens, preventing the machine from

IWITH NO AIR PRESENT)

being started.

The normally closed side of the
air switch is run to a large red
“Bulls Eye" and a Mallory sonalert
with a disable switch for just the
sonalert. The lamp is left connected
all the time.

We leave the air off our machines
at sign-off so it's a good idea to
disable the sonalert unless you can
stand the noise. We used a fairly
loud sonalert so you can hear it in
other parts of the building. The +24
volts is obtained from the house
supply. All parts were mounted on a
31%-inch rack panel placed in the
VTR rack between the machines.

RED “BULLS EYE

-+ T0 + 24 VOLTS

AIR PRESSURE
SWITCH §-2

\
TR-50 STOP
CHAIN
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[\9

. DISABLE

MALLORY
SONALERT

LDW AIR ALARM
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SOCIETY OF

BROADCAST ENGINEERS, INC.
P.O. Box 50844. Indianapolis. Indiana 46250

Society welcomes new membership

The Society welcemes another
New SBE Chapter and is happy to
announce that its newest addition is
Chapter 53, Miami, Florida. This
group was organized under the
direction of Jay Mathis, chief engi-
neer of WPLG-TV in Miami and will
encompass the entire South Florida
area.

A number of other areas through-
out the country have scheduled first
and second meetings so the society
is looking forward te a "“Welcome
Aboard” to some more new chap-
ters very soon.

The national office reports that
SBE membership is growing, chapter
activity is increasing, members are
rapidly re-newing their annual
membership and a constant effort to
further improve the posture of the
national office as viewed by the
membership. The national office will
provide information on membership,
chapter activity and the certification
program to anyone sending in a
request.

CHAPTER REPORTS
Chapter 5 - Atlanta, Georgia
The program for the May 15
meeting was presented by Susie
Ball, zone sales manager for
Motorela Two-Way Communications.
The informative presentation cov-
ered the availability and metheds of
using 2-Way communication effec-
tively.

Chapter 9 - Phoenix, Arizona

KOY Radic was the location fer
the June 20 meeting which featured
a demonstration of the Harris MS-15
stereo generator and exciter by
Walt Rice and Rick Stevens, Harris
representatives.

Chapter 14 - Connecticut Valley

The May 25 meeting was held in
the studios of WTNH-TV in New
Haven. Art Silver, guest speaker
from CCA Electronics, gave a very
informative seminar on all phases of
AM stereo transmission. A question
and answer period followed.

Chapter 18— Philadelphia, Pennsyl-
vania

The regular monthly meeting was
held June 20 at the Presidential
Hotel. Ben Everett of Spin Physics
gave a very entertaining and inform-
ative presentation on the refurbish-
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ing of video recorder heads for
quadraplex machines. This was the
last meeting for the summer.

Chapter 20— Pittsburgh, Pennsyl-
vania

The regular monthly luncheon
meeting was held June 15 in the

Viking Motor Inn. John Lowery of
Digital Video Systems discussed the
concepts of digital video processing
and demonstrated the DVS-DPSI
time base corrector, digital store.
etc.

Chapter 21 —Spokane, Washingon
The May 30 meeting included a
field trip to the KSPS Ed TV new
Satellite Receiving Station for PBS
program service which opened June
I1st. The weekly noon meetings will
continue all summer.
continued on page 66

MULTILIMITER
MULTIMAX

gscﬂﬂﬂf ) =

| il P MULTIL!MITE“
MY |-

[ = | e e e}
5 _ D MULTILIMITER
D s g D

» iAo g MULTIMAX

o YA uw- N BAND c:-—-mn

i 0 ) B S O ——————

O reamnuws @

E- N]ULTIL'M'TEF! D

THE BUILDING BLOCKS
OF GREAT BROADCAST SOUND

PACIFIC RECORDERS AND ENGINEERING CORPORATION

m 11100 ROSELLE ST., SAN DIEGO, CALIFORNIA 92121

TELEPHONE (714) 4533255 TELEX 695008
exclusive export agent: Sierra Audio Burbank, Calif
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The AUTOMATIC
Audio Test System

That Measures. ..

MODEL AT-51 ey
AUDIO TEST SYSTEM

SBE

continued from page 65

Chapter 22—Central New York

The June 15 meeting was held at
the New York Telephone Building in
Syracuse. The meeting featured a
tour of the New York Telephone
Company Video Center and the
Electronic Switching System conduc-
ted by John Opela.

Chapter 25—Indianapeolis, Indiana

The June 8 meeting held at
Indiana University School of Nursing
featured the Latest Techniques in
Video Switching, conducted by
Morrell Beavers, representative of
Vital Industries of Gainesville
Florida
Chapter 37— Washington, Maryland,
Virginia

The June 28 meeting was held at
7:30 PM at TeleColor Productions in
Alexandria, Virginia. Walley
Warren of RCA spoke on RCA’s FM
transmitters and particularly their
new FM exciter (BTE-115).

Chapter 39—Tampa Bay Area

The June 24 meeting began at 11
AM at Cypress Gardens. The chap-
ter saw the film and TV facilities,
the water ski show from the photo

® Harmanic Distortion

® [ntermodulation Distor-
tion

® \olts

=B

= Signal + Noise /
Noise Ratio

® Wow and Flutter

® Stereo Phasing

® Differential Gain in
Sterea Channels

Contact Us Now For Complete
Details And Descriptive Literature.

932 PHILADELPHIA AVE.

(301) 589-2662

SILVER SPRING, MD, 20910

press section, the photo boat with
models and had complete use of
facilities.

Chapter 41— Central Pennsylvania
The June 15 meeting held at L.R.
Hoffman Crystal Plant in Carlisle
featured Lew Bergett guiding a tour
of the Hoffman Crystal Manufactur-
ing Plant. Members were able to see
first hand how crystals are grown
and processed for use in the
communications industry.

Chapter 43—Sacramento Valley

The June 28 meeting at KTXL
featured It Come From Quter Space,
Part 1. Members examined a re-
ceive only earth station capable of
hitting every broadcast bird in the
American sky. They swept the skies,
raiding signals from Westar | & II,
Satcom I & Il and Comstar A & B.

Chapter 45— Charlotte, North Caro-
lina

The regular monthly meeting was
held June 12 in the Barclay Cafeter-
ia. After a brief business meeting a
program on AM & FM equipment
performance was presented by
Richard Mertz & William Culpepper,
both Chapter 45 Members. O

FIM-71

NEW FM AND TV
FIELD STRENGTH METER

B Accurate — Direct Reading — Volts or dB ® 45 MHz to
225 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)
B AM or FM Demodulator (switch selectable) ® Calibrated
Dipole Antenna, Mounted on Case for Near-Ground Measure-
ments or Removable for TASO Measurements ™ 140 dB
Measurement Range (1 UV to 10 V) B 4%-Inch, Mirrored
Scale, Taut-Band Meter
B Front Panel Speaker
® Recorder Output

B Rugged, Portable
Package ® Calibrated
Signal Generator,

45 MHz to 225 MHz @

® Battery or External Tre

Power B Use as Signal o @
Source/Selective Volt- ‘ g
meter for Insertion

Loss Measurements of ;
Filters, etc. ® Measures b » . & ¢
FM Harmonics to —80 dB sl =
® Price — $2.500 com- o =
plete with dipole antenna,

CONTACT US FOR DETAILS.

932 PHILADELPHIA AVE.

g TOMAC lVS TRUMENTS Gonsesaces o
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zoom in!

This is the ofticlal column of the American Society of TV Cameramen (ASTVC). The ASTVC can be contacted by writing to P.O. Box 296, Sparkill, NY

10976; (914) 359-5985

Regional Repette Wraps it Up

(Editor’s Note: The following article
was submitied by Mary Zoller,
ASTVC's San Diego rep working out
of KCST-TV.)

Somewhere among the tinsel,
glitter, and dazzle...between the
Desert Inn and the Country Club, I
found the Las Vegas Convention
Center—home of the 56th annual
National Association of Broadcast-
ers. It had an aura of excitement all
its ‘own...somewhat like the Lexing-
ton Market at dawn but also like
Barnum & Bailey's opening day in
anytown, U.S.A. It happily combined
a well laid out, thoughtfully put
together exhibit of wares with the
excitement of a three-ring circus. In
one ring I saw the giant screen with
“John Denver in Australia™ looking
down over two-thirds of the conven-
tion; a subtle barker provided by
the Bosch-Fernseh people. In an-
other ring were found all the latest
in transmitters, towers, audio and
microwave gear. It was connected
to ring three by the enarmous and
elaborate exhibits of Ampex and
RCA.

[t was ring three which was the
center attraction for a camera-
man. It displayed all the industry's
latest in cameras, lighting equip-
ment and related accessories. What
a haven. [t seemed like every booth
had something grand to offer.

It quickly became evident that to
share each piece of gear, its pros,
cons, and stats was, at best,
impractical. I think it should suffice
to say that there are any number of
excellent cameras on the market—
large, medium, small, inexpensive,
moderately priced, costly, portable,
studio, or practically any combina-
tion of the above. I like the
viewfinder lkegami has come up
with for hand held cameras—with
theirs you no longer have your left
eye in a8 2-inch cup. I liked the
minuteness of the little Sony hand-
held camera, the CCU for the RCA
TK 47, the viewfinder on the Bosch
Fernseh, the feel of the Philips, the
versatility of the Fulmar 702 pedes-
tal, and so on.

There was a lot to see in related
fields, too, like lighting. And, by the
way, most lighting companies I
talked to are again giving seminars—
Kliegl, Sylvania, Colortran, etc.
(Prices vary depending on size of
your group, depth and length of
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seminars, and proximity to related
company business—a great idea for
your next ASTVC meeting?)

Other things of interest 1 found
include: the Digitimer clock system.
In addition to its digital readout in
the middle of a traditional clock
face, it has 60 LED dots around the
face, each of which goes out with
the passing of a second.

Whoever said that NABs are only
for Chief Engineers and purchasing
people are really on the wrong
track. | gained a tremendous amount
of knowledge, met some fascinating
people. and felt a real sense of
pride at having attended such an
event. If you haven’t been to one
lately. you really should plan on the
next one: | am.

100A,/200A

AUDIO CONSOLES

" Clean Ones...

State of the art technology with new audio
circuitry design for unequaled audio performance

30 Hz - 20 kHz @ —50 dBm Input. +18 dBm Output

Noise: 70 dB below +18 dBm Output with
— 50 dBm Input, 20 kHz Bandwidth

Frequency Response: +=.5 dB, 30 Hz - 20 kHz

All external wiring connect to screw type barrier slrips,
etiminating unattractive exposed cables.

Clean
Audio
Distortion: .05% IM. and THD.
Clean Human engineered for error free
Operation production or on air use.
Clean
Installation

Models available Mono or Stereo 5 or 8 mixer,

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

BROADCAST ELECTRONICS, INC.

PRODUCERS OF Spormaster * TAPE CARTRIDGE EQUIPMENT
4100 North 24th Street - Quincy, IL 62301 + 217-224-9600 Telex: 25-0142
A FILMWAYS COMPANY

Circle (51) on Reply Card
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NEW 25 KW
Air Cooled

Calorimeter-Load

FEATURES:

* Precise Power
Measurement
® Exceeds FCC
Specifications
¢ \obile
For Multi Use

¢ Interlock
Protected

¢ Nonmeasurahle
VSWR

* Freq. Range
D.C.-1.8 GHz

LN

A\ Im'FARIRY; ™ /
WINKINSGR
ELECTRONICS, INC.
L ]

701 Chestnut St. * P.O. Box 738
Trainer, Pa. 19013 » Telephone (215) 497-5100
TwWX 510669-3188 » Cables: WILEC

Circle {(85) on Reply Card
68

new
literature

Cohu Incorporated—Television cam-
era tube sensitivity is compared
graphically on a new chart pub-
lished by Cohu’s electronics division.
Image pickup tubes ranging from
the standard vidicon to the intensi-
fied image isocon, and including
silicon-target, silicon intensified tar-
get, and color image isocon, are
listed. Comparisons of operating
light values for each tube are shown
in lumens-ft2. Light values are also
compared to the natural light range
from midday sunlight to overcast
starlight. Included on the chart is a
listing of Cohu low-light television
cameras with a brief description of
each camera.

Circle (90) on Reply Card

Beau Products—A 24-page catalog
describes the many advantages of
the new thermoplastic line of bar-
rier terminal strips, including its
ability to withstand breakage. Cata-
log no. 300 also covers the com-
pany’s line of single-row and double-
row barrier terminal strips. The
catalog describes the wide variety
of top-side and bottom terminals, as
well as jumpers, straddle plates,
quick-connect terminals, marker
strips, and imprinting. The guide
includes complete specifications
along with dimension drawings for
all barrier terminal strips and
hardware.
Circle (81) on Reply Card

KR Electronics—A glossary of com-
monly used filter terms, descriptions
of basic filter types and standard
test circuits for filters, and details
on a broad range of standard and
custom LC filters are included in a
new B-page catalog. Standard filter
lines, standard DIP and miniature
filters, as well as specifications on
custom filters which include low
pass, high pass, band pass, band
reject, matched phase and other
features, are described and listed.

Circle (92) on Reply Card

AMP Incorporated—Catalog 73-204
is a 45-page catalog fully describing
circular plastic connectors which
are available in three interconnec-
tion series: standard, high, and

www.americanradiohistorv.com

power densities. Included are de-
tailed engineering information, per-
formance characteristics, mated and
component dimensions, and housing
features for approximately 350 sepa-
rate items. Contact arrangements
and specifications, soldered and
posted type contacts, accessories,
and application tooling are covered
in the catalog.
Circle {93) on Reply Card

Trompeter Electronics— A 40-page
catalog with sections on patching,
connectors, and cable assemblies
has been published. Products are
available in standard, miniature
and subminiature ceax, twinax,
triax, and quadrax. A complete line
of unique audio patching is included.
The catalog also contains an illus-
trated treatise on noise in cable
systems.
Circle {94) on Reply Card

Anixter-Pruzan—A free 16-page
catalog for video products describes
all of the items required to equip a
video studio.

Circle (95) on Reply Card

UMC Electronics—The new line of
Beaucart audio consoles introduced
at the 1978 NAB show is described
in detail in a 2-page catalog sheet.
The new audio consoles are 8-
channel, stereo units expandable to
16 channels with the addition of top
plug-in channel modules. Consoles
incorporate three fully metered
matching stereo busses out [pro-
gram, audition, and utility) plus a
fully metered mono feed buss as
standard. The catalog lists all
important features of the line and
includes full specifications and
dimensions.
Circle (96} on Reply Card

Rohde & Schwarz—Edition 80 of the
company magazine reviews R&S’s
standard-frequency range, the new
broadband, doppler direction finder
PA 005 for radie detection, the
central control unit GB 059 for
transmitter backup after the n-plus-
1 principle. and also automatic test
equipments for RF engineering. Fur-
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ther articles introduce the compact
radio-telephone test assembly SMDU
56 and relay matrixes PSU and PSN
for measuring systems based on the
IEC (IEEE 488) interface bus.

Circle (97} on Reply Card

TRW LSI Products—TRW's 30-MHz,
8-bit analog-to-digital converter is
described in a 12-page data sheet.
The moneolithic TDC-1007] A/D con-
verter is packaged in a 64-pin DIP
and is well suited for commercial
TV and other digital signal proces-
sing applications. Included in the
data sheet is detailed information on
an optional, edge-connected, printed
circuit card that hosts the 2-Watt
device. A complete schematic dia-
gram is also provided.

Circle (98) on Reply Card

Gotham Audioe Corporation— **Micro-
phones,” a 74-page pocket book on
microphone technology is available.
It gives an easy to understand
overview of the often misunderstood
workings of the most important
transducer in the recording, broad-
casting and public address equip-
ment chain. This booklet is for
anyone who comes in contact with
microphones both from the operating
as well the artistic point of view. It
keeps the formulas and calculations
down to bare essentials while con-
centrating on useful application
information. For example, it clearly
shows why the use of an omni-
directional microphone for the dis-
tant pickup of an orchestra can only
be recommended under very special
circumstances; but never as a
general practice.

Circle (99) on Reply Card

Cohu Incorporated—A product data
sheet describing a new screen
splitter designed to interface with
Cohu's 2800 and 4400 series tele-
vision cameras is now available.
The screen splitter, which is a
factory-installed option, will provide
horizontal, verfical, or moveable
window split screen presentations
for multiple-camera video systems.
The position for the screen split,
plus both the size and position of
the window, is continuously variable.

Circle (100) on Reply Card D
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YOU MAY NOT SEE IT FOR ANOTHER 10 MONTHS

When an installation such as this microwave station in Greenland is accessible
for only a few months a year you need a dependable, remote power source.
Inside the protective shelter TELAN thermoelectric generators are the sole
source of power. For more information about TELAN please write us today.

““TELEDYNE ENERGY SYSTEMS

110 W. Timonium Rd., Timonium, Md., 21023

- Phone: 301-252-8220 Telex: 8.7780 Cable: TELISES /
Circle (52) on Reply Card
Our TEL 171 That's right. Our TEL 171 converts your Moseley
converts your TRCI15AW or AR to digital metering fransmission, a
Moseiey to method that eliminates the offset and gain drift in
digital andlog metering — and one which eliminates
metering erors in meter reading.

Halllkalnen

& Friends

340 Higuera St.
San Luls Obispo
Callfornila 93401
(805) 5414-0200

HALLIANEN & FIRERDS NC
TEL 174 DWGUTAL TELEVETRY

DATR

Qur components fit right into the Moseley units,
substituting the audible metering generator. the
meter and the metering demaoduiator. Our
compenents use the same mounting hardware.
making installation sure and simple.

The studio display shows readings from —1999 fo
+1999. These readings are updated four times a
second to keep you informed. Should the metering
carmier be lost, or a framing or parity error occur.,
the display goes blank and a front panel LED
indicates the problem.

A front panel connector is provided for connection
to a transmitter logger or ATS system. The price Is
$375.00. Place your order today.

Circle {53) on Reply Card
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THE BONNEVILLE

| Bridging (20k) Inpuls
| Transformers In & Out
| Up to 30 dB of gain
B + 24 dBm Outputs

| Over 80 dB s/n at +4
dBm Out

He DA-6

1x6 expandable to 1x10

Ty =3

B General-purpose audio DA

® Cantinuous-short-clicult protection

B 500 or 150 ohm systems

B 60 dB isolahion over 20-20 kHz

| Less thon 5% THD, 30-20K. + 24
dBm

B Self-contoined power supply

e DA-10

Media Coverage
Convention DA

B XLR Connectors—In ond oul

B Six line outpuls plus tour
mic/line-slecioble outputs

B Perfect for lasl-minute teeds aof
ptess conferences

B Other teotures as DA-6 above

He LA-4

Line/Isolation Amplitier

B Four independen! channels

B -80 dBm outpul noise

B Low Distortion

B +4, +8 and + 20 dBm VU Range
Scales

B 0.5 dB Response, 30-20 kHz

| Sell-contalned power supply

OTHER MODELS
AVAILABLE

BONNEVILLE PRODUCTIONS

A DIVISION Of
BONNEVILLE INTERNATIONAL CORPORATION

130 SOCIAL HALL AVENUE

SALT LAKE CITY, UTAH 84114
N (801) 237-2400
\_[E}.EX/TWX 910-925-5266

Circle (54) on Reply Card
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new
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X-Y recorder

Philips” X-Y recorder, the PM8131,
plots up to the DIN A-3 format (15
by 10 inches or 38 by 25 ¢m). Built
for R & D applications where very
high resolution is required, the
single pen recorder is a stable
instrument with minimal tempera-
ture drift.

The unit's high resolving power is
also attributable to its input sensi-
tivity from 50 uV to 1 V per ¢m in 14
calibrated ranges for both X and Y
axes. Overlapping for near calibra-
tion provides the facility to take
advantage of the recording area by
means of a variable range control.

The PMB131 has independent and
fully variable zero offset facilities on
both axes which offset the recording
range of the instrument up to four
times the scale length for all input
sensitivities in each axis, equivalent
to 16 complete recording areas.

Although this unit is designed for
low-level inputs, it is also well
protected against overloading.

Circle (101) on Reply Card

Microphone mixer

The “Porta-Mixer’' model PM77
from Photomart offers all users of
ENG recording equipment and/or
motion picture recorders a light-
weight mixer for up to three
microphones and one line input.

The self-powered, battery-opera-
ted microphone mixer, weighing
only 25 ounces., may be fastened to
the recorder with supplied "'Velcro'
strips or by use of an accessory
snap-clip, may be worn on the belt
or hung from a shoulder strap.

Long battery life for the Porta-
Mixer is assured by a pop-in
rechargeable Nicad battery charge-
able while installed with the supplied
trickle charger or externally with an
accessery charger unit.

Circle (102) on Reply Card

Digital metering

Digital metering for the Moseley
TRC15AW & AR is now available.
TEL 171, introduced by Hallikainen
and Friends. uses digital transmis-
sion from the transmitter site, and
is designed as a quick retrofit to
existing units with ne machining
necessary.

Circuit boards use the existing
wiring harnesses for connecticn;
conversion takes three to four hours
maximum. The system is self-cali-

www.americanradiohistorv.com

brating and updates readings 120
times a minute. It can display all
parameters including phase angles
on the 15 positions of the TRC. The
unit gives a station economical
digital metering advantages and
minimizes operator errors.
Circle {103) on Reply Card

Camera pedestal

A video camera pedestal designed
to support studie and ENG-type
video cameras weighing up to 90
pounds is available from Innovative
Television Equipment.

The ITE-P6 utilizes constant torque
spring assemblies to provide coun-
terbalance for the lighter weight
cameras which are becoming more
prevalent in both studio and field
applications. Features include crab
steering and column elevation, both
controlled by the steering wheel. Its
dual, 6-inch ball-bearing wheels
have pelyurethane tires equipped
with adjustable cable guards, and
are gimbal-mounted to insure smooth
movement on fleer surfaces. The
pedestal will elevate from 33 inches
to 52 inches and has a doorway
width of 28 inches. Weight is 150
pounds.

Circle (104) on Reply Card

Automation accessory

RCA has introduced a new auto-
mation accessery for the TCR-100
videotape cartridge recorder which
allows the machine to be totally
integrated into a TV statien's tech-
nical automation system.

The built-in accessory provides
for electronic cartridge identifica-
tion, automation system interface.
and programmable random play of
any cartridges loaded into the TCR-
100. Machine identification of up to
22 cartridges in the TCR-100 maga-
zine is accomplished without thread-
ing or cueing the cartridges. Indivi-
dual cartridges are identified with
external bar code labels which are
scanned as the magazine carries the
cartridges past a sensing device.

Scanning and identification of all
22 carts is accomplished in only 11
seconds. The resulting information
is combined with the proper bin
location, and stored in the system'’s
memory. The data then is supplied
to the station's technical automation
system as a table of contents, as
required.

The accessory also centains a

BROADCAST ENGINEERING
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microprocessor control system to

provide completely random play of

the TCR-100 magazine contents.
Circle {105) on Reply Card

Preamp
Micro-Trak’s new model 6405
Pro-eminance Turntable Preamp
features a self-contained power
supply, small physical size, and
mounting brackets which allow
panel mounting, mounting on a
sidewall or floor of a cabinet.
Distortion is spec’d at .05% THD +
IM, and noise at -73 dBm (effective

input noise -117 dBm).

Circle {106) on Reply Card

Headset tester

A headset tester manufactured by
Tone Dynamics and marketed by
Television Equipment Associates is a
small general-purpose unit facilitat-
ing subjective testing using voice or
internal oscillator. A visual indica-
tor of output level is provided by a
meter on the instrument.

Six combinations of carbon or
electromagnetic mikes can be tested
on one unit and sockets can be
specified by user. An optional arti-
ficial voice is available for checking
mike sensitivity or setting up ampli-
fied electromagnetic mike systems.

The receiver level on the ear-
phone can be pre-set on each of the
connectors by changing an associ-
ated internal resistor. The instru-
ment has a self-check system to
verify operation and system gain.

Circle (107) on Reply Card

Amplifier

Opamp Lab’s power operational
amplifier kit, model SM-100K, offers
dual 50 watts RMS or mono 100
watts RMS over the DC through
audio range. The unit consists of a
panel chassis with hardware, two
440KR power amplifiers, a 536 pow-
er supply, PC-SM100 convertible
stereo 50-watt or mono 100-watt PC
board, and all necessary compo-

nents.
Circle (108) on Reply Card

Audiocassette editor
3M Company has developaed a

prototype of an electronic editor for
audiccasseties. The Wollensak unit,
CE-20, eliminates the need to master
and edit recordings on reel-to-reel
tape before transferring to cassette
(which saves one generation). The
unit also makes manual tape editing
unnecessary.

Circle (109) on Reply Card

continued on page 72
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s on the
standard!

Fidelipaec
gold %

If it isn't gold, it isn't a Fidelipac Test Cartridge.
Only Fidelipac’s new Gold Standard test carts
are tactory produced, certified, calibrated,
sealed and guaranteed tc meet NAB standards
for test cart repeatability and unifermity frem
pass to pass .. .. cartto cart.

Avaiiabie for:
WOW AND FLUTTER
ALIGNMENT — DISCRETE STEREO
ALIGNMENT—DISCRETE MONO
FAST SWEEP — DISCRETE STEREO
FAST SWEEP —DISCRETE MONO
CUE TONE
HEAD INSERTION

i For detaiis on these, plus our
‘ guide height and right angle
8 zenith gages, contact your
Fidelipac distributor or the
factory today.

= Hll[lIPAl:

109 Gaither Drive « Mt. Laurel, NJ 08054
(609) 235-3511

® Trsdemen

_Circle (55) on Reply Card

..unlimited creativity
with the CD-480

CENTRAL DYNAMICS LTD

USA. CANADA

Chicago New York Cily Los Angeles Mantrea)

331 Wost Northweat Highway. 230 Livingston Streel. 15130 Ventura Bivd =Sulte 307. 147 Hymus Blvd

Palatine. IL 60067 Northvale, NJ 07647  Sherman Oaks. CA 91403 Montreal. Quebec HOR 1G1

Phone—514-697-0811

Phone—201767-1300 Pnone—213-788-0574
TWX-—610 422 3906

Pnone—312-991-4720
TWX—710991 9753 TWX-—-010495 1713

TWX 910 693 4805

Circle (56) on Reply Card 71

www.americanradiohistorv.com


www.americanradiohistory.com

new
products

continued from page 71

Edit code generator/reader
A new SMPTE edit code genera-
tor/reader, with slave gen, has been
introduced by Kaitrenics. The model
ECS-8081 has the combined features
of a generator and a reader. It can
upgrade an  existing helical scan

VTR oditing system to SMPTE time
code standard. It can also be
integrated into the automatic com-
puter-aided editing system.

The thumbwheel switch presets
hours. minutes, seconds and frames,
The built-in slave gen allows the
unit to slave or jam sync to an
external source of edit code, typical-
ly the existing code of a tape. and
continuously adding on the edit
code, picking up the count where it
left off the tape. This makes
pre-recording of edit cade on master
tape unnecessary.

Circle {110) on Reply Card

2

INTERNATIONAL TAPETRONICS CORPORATION
2425 South Main Stireet Bloomington linois 64701

72

'nu-.i

year warranty.

Eraser-
Splice Locator

The only machine to combine pre-
cise splice locating and cartridge
erasing in a single, automatic op-
eration. Just insert the cartridge,
and press “START."” The tape is
bulk erased while cartridge is run-
ning. Then, the splice is located.
Only $495

CALL TOLL-FREE
800-447-0414

Ask about our no-risk,
30 day trial offer.
Call collect from lli-
nois, Alaska, Hawaii:
(309) 828-1381.

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

€ITC-Form #112-0011-00

Circle (57) on Reply Card
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Multi-role lens

A multi-role lens that needs no re-
registration or camera adjustment is
available from Rank Precision In-
dustries.

Varotal MRL™ from Rank Taylor-
Hobson provides a common set of
optical zoom lens modules for both
standard and portable television
cameras. Three interchangeable
lens fronts give wide angle, narrow
angle or standard capabilities with
a total focal length of 56 to 1.

Available for most broadcast tele-
vision cameras, Varotal MRL
accepts manual or servo zoom and
focus modules, and includes a set of
three turret range extenders (1.4X,
2X and 2.8X], with automatic aper-
ture compensation.

Circle (111) on Reply Card

Portable camera

A new EFP/ENG dual-unit porta-
ble coler television camera designed
specifically for working from small
vans is available from Ikegami.

The camera, the HL-52, features
a camera head that weighs a mere
9.3 pounds. It can use three %-inch
Plumbicons or Saticon pickup tubes,
and incorporates Automatic Beam
Optimization to compensate for ex-
treme picture highlights.

The unique feature of the HL-52 is
the format of its camera control
unit. The CCU incorporates a re-
movable miniature remote control
unit; this unit can be packed in the
control console in a production van
and the CCU stowed well out of the
way.

The small size of the remote
control unit makes it possible for
several HL-52 cameras to be con-
trolled from even a small van with
great economy of space. Moreover,
with AC power available, the van-
to-camera distance can be as great
as 200 meters.

Circle (112) on Reply Card

TV graphics and titling system

The CHYRON IV graphics and
titling system from CHYRON Tele-
systems features operational and
display features newly introduced to
TV, such as instant italics, G4-color
palette, and action graphics.

The system iz designed with
27-nanosecond resolution, a library
of 25 fonts in 14 different type
faces, and an italicas featurs that
automatically converis any font in
the library into italicized characiers
having a 14-degres alant or a 28-
degree slant.

The standard B4-color palette for
characters and hackprounds is
operated by a keyatroke that pro-
duces a color maitrix of all availahle

BROADCAST ENGINEERING
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colors on the edit monitor. The
graphics animation capability of the
CHYRON IV is provided by the
program sequence controller which
establishes the appearance, se-
quence, and dwell time of the pre-
recorded text and graphics.

Options include second channel,
camera font compaose unit, custom-
ized font creation service, multiple
keybeards, multiple VIDIDISC trans-
ports, R5232 interface, and right-to-
left writing.

Circle (113} on Reply Card

Turntable cabinet

Sit-down and stand-up turntable
cabinets are available from Grinnan
Fixture. The Utopia II models feature
exterior surfaces all completely
covered with pattern #385 formica.
The brass or aluminum hardware
12-inch-high shelf support is made
of 1-inch square steel tubing, paint-
ed fiat black.

The shelf holds a couple of
records, and the next records to be
played. The drop door at the front
is for access to pre-amps and
turntables. The cabinets are shipped
completely assembled, and can be
purchased with all equipment
mounted and wired.

Circle {114) on Reply Card

3-way loudspeaker system

Maodel 327 loudspeaker system by
KLH has a 10-inch woofer, 4-inch
cone midrange, and a 2'4-inch cone
tweeter. [ts crossover points are at
600 and 3600 Hz. The 327 has
brushed aluminum midrange and
tweeter reveals with opaque driver
screens. Its nominal impedance is 8
chms, and its minimum impedance
is 5 ehms. Frequency response is at
55-18,000 Hz. Maximum power
handling is 80-watt capacity; mini-
mum power requirement is 20
watts,

Circle (115} on Reply Card

High-speed prime lenses

Cinema Praducts has made avail-
able a new series of high-speed
prime lenses designed for 16mm
cinematography. Prime lenses in-
cluded in the ULTRA T series are
9mm (T1.35), 12.6mm (T1.25), 16mm
(T1.25), and 25mm (T1.25).

ULTRA T prime lenses feature
focus and iris rings with built-in
gears for motor-drive aperation;
easy interchangeability between CP
mounts and other mounts; precisely
calibrated focusing scale that can
be removed to permit change from
footage scale to optional metric

continued on page 74

IMPORTANT NOTICE
TO FM STEREO BROADCASTERS

Overmodulation is a serious viola-
tion of the FCC Rules and Regula-
tlons.

Certain audio processing devices
carrying the designation “insta:-Peak
II" and “WBL wide Band Composite
Level Control” manufactured by
Elcom Engineering Co. provide
modulation levels not possible from
other control equipment. The Elcom
system uses “Keyed Integration,
split band limiters, and broad band
phase coherent overshoot elimina-
tion in the composite stereo chan-
nel

Many stations have attempted to
duplicate this increased level using
conventional audio control devices
The result is overmodulation and
FCC violation notices.

Don’'t assume that your monitor is
indicating incorrectly and try to
match the loudness of a competitor
who is modulating fully—he is
undoubtedly using the advanced
Elcom control

For further information contact:

ELCOM ENGINEERING CO.
P.O. Box 10432

Santa Ana, Calif. 92711
(714) 544-5760

Circle (86) on Reply Card

NEW Fronm.

VPA=-100

' 6606066

i SIGMA ELECTRONICS INC.

Another broadcast quality product priced for the CCTV market

A Video Processing Amplifier that will process composite or non-composite, monochrome or color
video signals and provide optimum signal rehabilitation through independent controls of video,
chroma, burst, sync and blanking signals.

A black signal is automatically provided when input signal is missing.

For information about our complete
k line of Video Equipment, write to:

or call (717) 569-2681
August, 1978

SIGMA ELECTRONICS INC.
) 1830 STATE STREET, EAST PETERSBURG, PA 17520

Circie (36) on Reply Card 73
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Your radio
programming
at a glance...

in English!

With BASIC A, you program with
real words on a standard keyboard

—and see 'em all on a CRT! BASIC
A's unique memory management
concept lets you label a group of
several commonly used schedule
entries—so that only one entry is
needed to summon the group! As
a result, the standard 4,000-entry
memory will give you aill of the
capacity you are likely to need. But
as you.grow, so does BASIC A (up
to 16,000 entries). There's much
more to BASIC A...ask for the 4-
page brochure which tells the
whole story.

S BASIC A

AN

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

Circle (59) on Reply Card
74

new
products
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continued from page 73

scale; iris ring marked in “T" stops
only, with optional free or click-stop
operation; precision spacer shims
under all mounts to permit fine
tuning by user; helical focusing
mount with an intermediate fine-
pitch, close-tolerance brass ring for
aluminum-brass-aluminum  thread
contact for minimum wear charac-
teristics and maximum focus scale
expansion.

Display menitor

The 620 display monitor frem
Tektronix is a low-cost, electrostat-
ically deflected display designed to
accommodate OEM requirements.
The 620's 10 x 12 c¢m view area, 5
MHz Z-axis bandwidth, and 2 MHz
vertical and horizontal bandwidth
result in a versatile instrument with
good viewability even in high ambi-
ent light. The display moniter enly
dissipates 22 watts.

The 620 display offers a newly
patented packaging design. This
design allows nesting of an empty !
rack package for the user’'s elec-
tronics—either vertically stacked or
side-by-side—with the display men-
itor. In addition, rack-meount pack-
aging is available.

To facilitate repairs in the field,
the 620 circuitry is contained on
only two circuit cards. The 620 will
be UL listed for incorperation into
other equipment or for stand-alone
application.

Circle (116) on Reply Card

Portable color camera

Philips new #%-inch Plumbicon
camera, the LDK 14, is a fully auto-
matic, self-contained ENG portable
of minimal weight and low power
consumption, together with a
rugged, shockproof design.

According to Philips, picture qual-
ity is of such high standard that the
LDK 14 is well qualified for use as
an EFP portable or studio camera
with an optional remote control
unit

The camera can use a wide array
of studio and field-fixed, standard
zoom and extended-range zoom
lenses. In addition, unique mounting
accessories enable the portable
camera to be mounted quickly on a
tripod with a top or side-mounted
5-inch viewfinder for Texibility in
studio use or field production.

Features include a new camera
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yoke with the focus coil placed
nearest the tube, thereby reducing
focus power and operating tempera-
tures; increased static and dynamic
resolution; { 1.4 optics; low-light
operation; contrast compensation;
and highlight discharge circuitry.
Circle {117) on Reply Card

Monitor

The 650 HR is a high-resolution
addition to the 650 series of Tek-
tronix 12-inch coler picture moni-
tors. The 650 HR features a new,
high-resolution Trinitron® picture
tube, which has over 50% more
resolution capability than the stand-
ard Trinitron.

The 650 HR is available in NTSC,
PAL and SECAM configurations.
The NTSC model has a 1.3 MHz
chrominance channel bandwidth for
high color resolution. In the moneo-
chrome operating mode, the subcar-
rier notch filter is removed from the
luminance c¢hannel {NTSC and
SECAM), providing 6 MHz lumin-
ance bandwidth. In the aute mede,
the notch filter is automatically
disabled if no burst is present. In
the PAL medel, the notch (filter
remains in the luminance channel
since the high netch frequency does
not limit performance.

Circle (118) on Reply Card

Type C VIRs

A new line of Type C VTRs is
available from RCA Broadcast
Systems.

The studio medel (TH-100) is a
compact, high-performance, helical-
scan VTR which uses the NTSC
high-band direct FM recording sys-
tem. It consists of five modular
subsystems: tape transport, elec-
tronics package, operating control,
meter panel, and power supply.

The TH-100 features a new tape-
handling system which provides
motion-picture-style videotape edit-
ing capabilities for flexibility in
post-production editing. A single

WE BUY USED VIDEOTAPE
AND VIDEOCASSETTES
CINE FILM EXCHANGE INC.

855 SIXTH AVENUE
NEW YORK, N.Y. 1000
(212)695-6644

Circle (64) on Reply Card

FREE CATALOG & AUDIO APPLICATIONS

AMPLIFIERS
MIC, EQ ACN,LINE
TAPE, DISC, POWER

OSCILLATORS
AUDIO, TAPE BIAS

POWER SUPPLIES

1033 N.SYCAMORE AVE,

@ OPAM P LOS ANGELES, CA. 90038

EARS INC. (213) 934 -3564

L)
AN

Circle (82) on Reply Card
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control dial provides bi-directional
search capability in two different
search modes.

Its companion model, the TH-50,
is a small, lightweight, battery-
operated unit specifically designed
for ENG/EFP applications requiring
portability.

Circle (119) on Reply Card

ENG camera

Panasonic has introduced its first
ENG camera, model AK-750. The
self-contained, portable color cam-
era is designed to operate with low
power consumption, offering longer
operation on its batteries.

The AK-750 is a three-tube cam-
era. The user has the option and
selection of either "%-inch Plumbi-
con, Newvicon, Vidicon or equiva-
lent tubes. The camera comes with
an optional 4/5-inch V/F and remote
control unit for studio system appli-
cation.

Features include high-gain Sw;
built-in bar generator; built-in verti-
cal aperture; 1.5-inch detachable
viewfinder with built-in level indica-
tor and battery warning indicator;
tally lamp; single-block chassis for
mechanical stability; VTR playback
on viewfinder; VTR start/stop trig-
ger on camera head; and standard
C-mount adaptor.

Circle {120) on Reply Card

Video switcher

A digital remote-controlled video
switcher from Fung Engineering,
designed to be used with Fung's
companion RF data modulater/
demodulator system, is now avail-
able. Utilizing single coaxial cable,
this new concept in switching TV
surveillance cameras and contrel
equipment is provided with provision

for up to eight video inputs.

Circle (121) on Reply Card

Monitor FM tuner

Studer ReVox America introduced
the B760 digital frequency synthe-
sizer FM stereo broadcast monitor
tuner with a 15-station program-
mable memory. Using a micro-
processor for all digital tuning and
memory functions, the B760 is step
tunable in increments of 25 kHz
over the frequency band from 87 to
108 MHz. A quartz-reference digital
frequency synthesizer accurate to
within 50 ppm virtually eliminates
drift.

Front-end features include two
breadband RF stages followed by six
tuned filters and a symmetrical
push-pull mixer. Eighteen varicap

cantinued an page 76
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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-4408B for $264.00 . . . Scully 280 at $270.00.

Ampex VTR audio is priced at only $385.00
for tour new heads installed, or $110.00 for

P four reconditioned heads. (Add $38.50 if
¥ o monitor post needs Iag‘)ing.) RCA VIR
; audio heads are available for only $475.00.

/ Loaner assemblies are available.

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

Sendiorfree brochure.

TABER Manufacturing & Engingering Company

2081 Edison Ave. * 5an Leandro, Ca. 94577 (415) 635-3831

Circle (60) on Reply Card

VIDEOTEK
GOES WEST

September 1, 1978, Videotek goes
West to meet the growing demand of its
West-of-the-Rockies dealers. The
branch office and new distribution
center in Phoenix, Arizona will facilitate
sales, service and delivery of

. Videotek's complete line of closed
———__ circuit and professional
=3 \color monitors

VIDEOTEK, INC.

125 North York Street
Pottstown, Pennsylvania 19464
Telephone (215) 327-2292

Clrcle (61) on Reply Card
T ply Car 75
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Audio Tape

for professionals

REEL TOREEL TAPE
Ampex, 3M. All grades.
On reels or hubs.

CASSETTES, C-10-C-90,
With Agfa, Ampex, 3M tape.

LEADER & SPLICING TAPE
EMPTY REELS & BOXES

All widths, sizes.

~— COMPETIIIVE - FROM STOCK —

For your ¢atalog, esll or write: Tom Franke
Recording Supply Co.

1233 Rand Road

Des Plaines, IL 60016

Div. gt
Polyline Corp

Circle (62) on Reply Card

50% OFF

G.E., Sylvania & Norelco

STAGE, STUDIO &
PROJECTOR LAMPS
52% off on 48
or more lamps

All transponation prepaid on $100.000 or
more net orders. Your satisfaction guar-
anteed. Order today, or write for Sitler's
complete price sheet!

Sctlend supruies, INC.

702 E. Washington St., P.O. Box 10-A
Washington, lowa 52353 Ph. 319-653-2123

Clrcle (63) on Reply Card

new
products

continued from page 75

diodes are used to provide a healthy
overload margin for distortion-free
performance in high signal strength
areas. The IF section uses a phase
linear toroid filter for long-term
stability without the necessity for
periodic alignments.

The front panel LED digital dis-
play shows station frequency in five
digits. When a channel is selected
from the memory, two additional
digits indicate which pre-tuned
channel is in use. Electronic storage
of up to 15 frequently tuned chan-
nels is accomplished by a 16- x
12-bit CMOS random-access memory
that is programmable by the user.
The memory is non-destructive,
maintaining information even in the
event of a power failure or dis-
connection from the power line.

Circle (122) on Reply Card

Transmitters

McMartin  Industries high-
powered mobile and/or fixed ver-
sions of the RPU-1150 and RPU-1430
provide broadcast-quality transmit-
ters for the newly revised bands for
remote pickup units. The solid-state
transmitters feature high VSWR and
thermal overload protection.

Each unit provides talkover line
input capability and function, with a
compressor limiter on both line and
microphone inputs. Dual frequency
operation with switch selectable
channel elements are controlled
from the front panel. A front panel
multimeter is provided to indicate
modulation; forward and reflected
power; and vaoltage and current
readings on the output power trans-
istors.

Both units utilize harmonic and
spurious suppression techniques that

attenuate all undesired signals be-
low present FCC and international
standards. The RPU-1150 and RPU-
1430 remote broadcast transmitters
incorporate the latest in FM solid-
state technology and are designed
for high audio-quality remote broad-
cast program origination.

The RPU-1150 operates in the
band of 150 to 170 MHz with a con-
tinuous power output of 50 watts.

The RPU-1430 operates in a fre-
quency band of 450 to 455 MHz with
a continuous power output of 30
watts. The units, identical in size
and appearance, use the same
accessories except for antennas.

Circle (123) on Reply Card

9-inch color monitors

The PMT-9 series of 9-inch color
monitors by Unimedia utilizes an
in-line gun, self-converging picture
tube with rare earth phosphors.
Other features include pulse cross,
A or B video selection, A plus B
video selection, switchable sync and
a professional blue set-up switch.

The PMT-9 monitor can be rack
mounted in B¥%-inches vertical rack
space side by side with a waveform
monitor, audio amplifier, wide band
monochrome monitor or another
PMT-9-inch color monitor.

Circle (124) on Reply Card

Cassette tapes

The Magnetic Tape Division of
Fuji Photo Film USA is offering two
newly-formulated cassette tapes,
FX-I and FX-II.

The pure Ferrix formulation used
in FX-I is a pure gamma hematite
formulation with optimum particle
size and density achieved through
the processing of iron oxide.

The FX-II formulation is a Ber-
thollide iron oxide compound (Beri-
dox).

Circle {(125) on Reply Card

Fiber optics kit
The Fibre-Link kit by Fibre-Link

Still the industry’s MOST USEFUL
VIDEO TAPE ADDRESSOR

Off line time code writer
Records at 8 times speed
Writes both control and cue
Saves VTR time and heads
Cleans and rewinds tape

P =T

RECORTEQCGC, INC. 777 raALOMARAVE., SUNNYVALE, CA 94086 TEL: (408) 735-8821 TwX: 910-339-9367
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enables engineers who are con-
sidering practical applications for
fiber optic data links to construct
simple or complex systems with no
previous experience.

The kit includes transmitters, re-
ceives, connectors, ferrules, 30
meters of black-sheathed polymer
optical fiber, application notes, and
various accessories. An automatic
terminator tool enables low-loss
ferrule assemblies to be mounted
rapidly on the end of optical fibers
without need for subsequent polish-
ing.

Circle {126) on Reply Card

BROADCAST

enGineerING

f Advertising Sales Offices
 — - o
KANSAS CITY, MISSOURI
Home office, P.O. Box 12901
Overland Park, KS 66212,
Phone: (913) 888-4664

NEW YORK, NEW YORK

Joe Concert, 60 E. 42 St., Room 1227

New York, NY 10017 }
Phone: (212) 687-7240

' CHICAGO, ILLINOIS |
Helen Huli, P.O, Box 12901

Overland Park, KS 66212;

Phone: (913) BBB-4664

MOUNTAIN VIEW, CALIFORNIA

John MacKay, 2680 Bayshore Frontage
Road, Room 102, Mountaln View CA 54043
Phone: {415) 961-0378

LONDON, ENGLAND

John Ashcralt & Co., 12 Bear St
Leicester Square, London, W.C.2, England; |
Phone: 930-0525

AMSTERDAM, HOLLAND

John Ashcratt & Co., John J. Lucassen,
Sloterweg 303, 1171 vC-Badhoevedorp,
Holland; !
Phone: 2968-6226 |

TOKYO, JAPAN

International Media Representatives, Lid.,
2-29, Toranomon 1-chome, Minato-ku
Tokyo 105, Japan,

Phone: 502-0656

This should be enough reason
to come to Sound Genesis:

Auditronics Vega JREI
Ampex Crown BGW
Onrari dbx JBL
Electro-Voice Dolby Shure
Neumann Eventide Stanton
Sennheiser [novonics Technics

But its not enough for us.

That's why we maintain a large staff of trained audio
professionals anxious to fill your needs within your
budget. Whether you need a new mic or a complete
system design and installation, stop by and let us show
you why we have become the home of the Northern
California audio scene.

Before you make a sound, listen to us.
SOoUND 5ene5(5

San Francisco
Sound Genesis, 2001 Bryant St., San Francisco, CA 94110
(415) 285-8900/TWX: 910-372-7393

Circle (72) on Reply Card

When accuracy Counts. ..Count on Belar

tor AT/ FIII/ W MONITORS

' BELAR

BELAR CALL ARNO MEYER (215) 687-5550
ELECTRONICS LABQRATDRY INC.

Circle {(67) on Reply Card

RECORTEC

._f FE Bl .

FMM‘ RESEY
RECORTEC, INC.

Still the industry’s MOST WANTED
VIDEO TAPE TIMER

Bright LED display

e More accurate tape time
Optional remote display
Hold button freezes display
Available for all 2-inch VTRs

777 PALOMAR AVE., SUNNYVALE, CA 94086 TEL: (408) 735-8821 TwX: 910-339-9367 I
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professional services
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CONSULTING RADIO ENGINEERS
Apgplications and Field Engineering
Computerized Frequency Surveys
345 Colorado Bivd.

Phone: (Area Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

MIDWEST ENGINEERING ASSOCIATES

Couau[ting 5:91::5.:11

6934 A N. UNIVERSITY
PEORIA, ILLINOIS 61614

(309) 692-4233
Member AFCCE

BRADLEY ENGINEERING, INC.
Consulting Radio Engineers

APPLICATIONS &
FIELD ENGINEERING
Phone 918-245-5444
300 West 41st Street
Sand Springs, Okla. 74063

SMITH and POWSTENKO
Broadcasting and Telecommunications
Consultants
2000 N. Street, N.W.
Washington, D. C. 20036
(202) 293-7742

RALPH E. EVANS ASSOCIATES
CONSULTING COMMUNICATIONS ENGINEERS
216 N. Green Bsy Road
Sulte 208
Thiensgvilie, Wi 53082
Phone: (414) 242-6000 Member AFCCE

FRED A. NUDD CORPORATION
COMMUNICATION TOWERS
Designed - Fabricated - Erected
Complete Service
U.S. & Overseas Installations
(315) 524-2531
1743 Route 104, Ontario, New York 14519

TOWERS

"Complete Tower & Antenna
Installation & Service.”
TINER COMMUNICATIONS SERWICE, INC.
P.0O. Box 3827, 15201 Hickman Road
Des Moines, lowa 50322, (515) 278-5501
P.O. Box 817, 924 Brandenburg
Cedar Hill, Texas 75104, (214) 2911577

Applied Video Electronics, Inc.

STUDIO SYSTEMS DESIGN AND INSTAL.-
LATION ENGINEERING REFURBISHING/
MODIFYING COLOR CAMERAS AND
OUADRUPLEX VIDEO TAPE RECORDERS

Post Office Box 25
Brunswick, Ohip 44212
Phone (216) 225-2443

MCcCLANATHAN & ASSOCIATES
Comaltonyg Engine e e
APPLICATIONS & FIELD ENGINEERING
TURNKEY INSTALLATIONS—RADIO & TV
DIRECTIONAL ANTENNA DESIGN
P.O. Box 750
PORTLAND. OREGON 97207
Phone: 503/246-8080
WX 910-464 6112/Frontier

E.M.R. ENGINEERING, INC.
P.O. BOX 766, CHANNELVIEW, TEX. 77530
{713} 4526147
CONSULTING ENGINEERS
COMMUNICATION SYSTEMS
ALLOCATIONS, BAOADCAST SYSTEMS &
MICRO-WAVE SYSTEMS

FRED. L. ZELLNER

WILLIAM BATTEIGER
Field Engineering

Directional Sysiems,
Anlenna & Audio Praols
AMIFM Apphcalions, Installalions
4 Traubleshooting

819 NOrih 9Ih Plara
Panama City Flonda 3240

Bus 9041 7631778
Home 1904| 769-
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classified
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Advertising rates in Classified Section are 50
cents per word, each insertion, and must be
accompanied by cash to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge, $4.00.

For ads on which replies are sent to us for
forwarding (blind ads), there is an additional
charge of $5.00 per insertion, to cover depart-
ment number, processing of replies, and mailing
cosis.

Classified columns are not open to advertising
of any products regularly produced by manu-
facturers unless used and no longer owned by
the manutacturer or a distributor

TRAINING

FIRST PHONE in sSix to twelve weeks through
tape recorded lessons at home plus one week
personal instruction in Boston, Philadelphia,
Detroit, Atlanta, St. Louis, Seattle or Los
Angeles. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Preparat-
tlon, 1201 Ninth, Manhattan Beach, Calif. 90266,
Telephone 213-379-4461 8-75-t1

PASS FCC first and second class exams with
new 21-lesson, 450-page course. Starts with
basic electricity. Over 600 FCC-type, multiple-
choice questions and sample exams included. No
previous technical knowledge required. Com-
mercial Radio Operator Theory Course, #15-01
Only $6.95. Ameco Publishing, 275G Hillside
Ave. , Williston Park, N.Y. 11596. 8-72-tf

PASS FCC EXAMS  with Ameco books. Each
book contains FCC questions plus simplified
answers plus FCC-type exams and answers. 3rd
class includes broadcast endorsement $1.25. 2nd
class $2.50, 1st class $1.60. Free catalog. Ameco
Publishing, 275G Hillside Ave., Williston Park,
N.Y. 11596, 8-72-1f

GRANTHAM'S FCC LICENSE STUDY GUIDE—377
pages, 16 FCC-type practice tests, 1465 ques-
tions with answers and discussions—covering
third, second, and first class licenseé exams
$13.55 postpaid. GSE Publications, 2000 Stoner
Ave., Los Angeles, CA 90025. 10-77-t

ELECTRONICS DEGREE by correspondence. No
commuting to class. Study at your own pace
Begin with basics and continue, first for A.S.E.T.
and then for B.S.E.E. For free brochure, write:
Intormation Desk, Grantham College of Engineer-
ing, 2000 Stoner Avenue, Los Angeles CA ggs

1 -t

FIRST PHONE through casselie recorded |essons
at home plus one week Seminar in Boston,
Philadelphia, Detroit, Atlanta or Seattie. Our
twentieth year teaching FCC license courses.
Bob Johnson Radio License Preparation, 1201
Ninth, Manhattan Beasch, Calif, S6, Talsphone
213-379-4461 B Fl-1f

SERVICES

COMMERCIAL RADID MOMITORING CO, Preci
sion frequency measurpmants since 1832, Logal
and mobile sarvice cowering antire midwest plus.
Test instruments., counbtems, monilarE  epained
and certified. Lee's Susnmil, Mg B4061. 816]
524-3777, G T&-4F

HELIAX-STYROFLEX, Larmge stocksbargain
prices—1tested and cartilied. Wirite Tar price. and
stock lists. Sierra Western Elsciric, Box 23873,
Oakland, Calif. 94623, Telsphone (415 Bﬂ?—ﬁﬁii'l'_i
1=

BROADCAST ENGINEERING
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SERVICES (CONT.)

EQUIPMENT FOR SALE

EQUIPMENT FOR SALE (CONT.)

ONE STOP FOR ALL YOUR PROFESSIONAL
AUDIO REQUIREMENTS. Bottom line oriented.
F.T.C. Brewer Company, P.O. Box 8057, Pensa-
cola, Florida 32605. 7-71-tf

BUILD YOUR OWN TV AND RADIO PRODUC-
TION EQUIPMENT. Easy, inexpensive, (mostly
IC). Plans or kits: Speciai Effects Generator,
Automatic Logger, Vertical Interval Video Switch-
er, Solid State Lighting Board, Preset Audio-
Video Board, Preset Lighting Board, Crystal Con-
trolled Wireless Mikes with Matching receivers.
Subsonic Tone Control for audio tapes, BMM
SOF Cameras and Projectors, Distribution Ampli-
fiers (Sync. Video, Audio), Audio Control Boards
(Studic & Remote) Proc-Amp with compensation
and regeneration for adapting Helical Scan VTR's
to broadcast standards. PLUS specialized corre-
spondence courses in TELEPHONE Engineering
($39.50), and Integrated Circuit Engineering
($49.50). Plans from $5.95 to $15. SUPER
CATALQOG plus years updating of new devices Air
Mailed $1.00. Don Britton Enterprises, P.O.
Drawer G, Waikiki, Ha. 96815. 5-77-32t

TOWER SERVICE: Erection. Sales. Service.
Painting. Inspections. Maintenance contracts.
Ploneer Tower Service, P.O. Box 253, Carrollton,
Missouri 64633, (B16) 542-0840. 8-78-t#

PROFESSIONAL AUDIO DEALER: OVER 60
PRODUCT LINES. SOUND SYSTEM LABS, P.O.
Box 3100, Camarillo, Ca. 93010, (805) 482-5081.

8-78-11

CARTRIDGE REWINDING. The old reliable.
Broadcast Equipment Rebuilders, 789 Vagabond
Drive, Fayetteville, N.C. 28304, (919) 867-0248.

8-78-11

PROFESSIONALS
ACCREDITED

PROFESSIONAL BACHELOR DEGREE....earned
with 4 or more years of Broadcast Busliness
Management, Sales, or Servicing Experience. For
FREE Information Write: Ebert PROFESSIONALS
INSTITUTE, 8ox 1651, Dept. 8, Columbia,
Missouri 65201. €-78-6t

WANTED

28 FOOT CUSTOM TELEPRODUCTION vaAN: 2
camera, color broadcast standard. 20x1 lenses;
mics, turntable, R/R and cart tape, 11-in.
mixers; wave and V-scopes, SEG/chroma key;
1K page character generators; %' decks, editor,
TBC,; all accessories included. Write Dept. 427,
Broadcast Engineering, P.O. Box 12901, Overland
Park, Kansas 66212. 8-78-2t

FOR SALE: 2-IVC Model 100 & 200 color cameras
w/varitol lenses, Gibralter crab dollies and cradle
heads. Four IVC 1" recorders {Model 600 & 800).
Thompson CSF Image Enhancer, Telemet Chroma
Keyer, Ball Brothers special effects generator and
miscellanecus television eguipment. Complete
IVC 200 telecine island with 16mm projector, dual
slide unit and multiplex. Will sell entire lot or
individually. Contact Pat Howley, Merrill Lynch,
165 Broadway, New York, NY 10080, {212)
766-4772. 8-78-1t

DATATRON 5050 EDITOR modified for 3 VIR's.
Ideal way to break into time code editing. {216)
822-3770. 4-78-tf

RCA VTY MODIFICATIONS KITS for TR4/22/50/
60/61/70. Splicer (single-frame), TEP Intertace,
Time Code Edit Interface Kit, Audio Splice
Timing Mod (Audic Insert Editor), Wideband
Audio Amplifiers, most mod kits, some modules
available. LAWHED, LTD., 388 Reed Road,
Broomall. Pa. 19008, (215) 543-7600. 4-78-tf

LIGHT PEN Tekironix 4501 scan converter and
homemade interface. (216) 822-3770. 4-78-tf

770 FT. & 550 FT. of 3-1/8" cablewave air heliax
with two terminators, 100 K.W. capacity, excel-
ient condition, used six months. (404} 687-5825,
Jack Price, Columbus, Georgia. 8-78-11

HOUSTON FEARLESS MINI Color Film Pro-
cessor. Mini-TV PAC silver recovery, bleach re-
generation unit with replenishing and mixing
tanks, %2,500.00, complete. Clyde A. Parker,
WOKR, 4225 W. Henrietta Rd., Rochester, N.Y.
14623. 8-78-1t

AMPEX TBC-793. Includes ALL options. gcﬁy
quality control. Brand New. %2,500.00. Dave
Castellano (209) 957-1761 7-78-2t

USED TAPE CARTRIDGES, 50 for $35.00, 100 for
$50.00, plus freight. Write for list. CART MART,
P.O. BOX 3066, FORT WORTH, TX. 76105. 7-78-3t

WE NEED YOUR HELP: A Bible belfeving local
Church with an expanding radio ministry urgently
needs your donation of used or serviceable audio
equipment to expand its outreach. Consoles,
Mikes, TTs, Cart or Tape Machines are needed.
Your donation is Tax Deductible. Please write
Rev. P. M. Bowen, United Mission Church, Box
40594, San Juan, P.R. 00940. 5-78-4t

WE NEED TVMt-A RCA microwave equipment or
equal—preter with audio, dishes, etc. Also will
pay cash for any tubes—transmitter, camera,
CRT, etc. Call (212) 978-5896 or reply to: S & M
Assoclates, 1231 Waterview St., Far RocCkaway,
N.Y. 11691, 8-78-1t

WANTED: O'Connor heads—Revox audic record-
ers. Call: 312-236-5535, Ask for Kathy 7-78-1t

WANTED: Recording gear of all ages and variety.
Microphones, outboard gear. etc. Dan Alekander,
6026 Bernhard, Richmond, CA 94805, {415)
232-7933. 4-78-61

WANTED: Pre-1926 radio equipment and tubes.

August J. Link, Surcom Associates, 305 wiscon-

sin Ave., Oceanside, Ca. 92054, (714) 722-6162.
3-76-t1

WANTED: Good condition 1 KW and 5 KW AM
transmitters for missionary radio station in
Western Caroline Island ot Palau. Reasonable
price or tax deductible receipt for donation.
Contact Butch McBride, Pacltic Missionary
Avlation, Box 224, Agana, Guam 95810.  8-78-2t

WANTED: A rellable combo-man. Heavy empha-
sls on engineering Including routine maintenance
on automatlon, FM transmitter and stereo and
solve related problems. Contact Manager, WDBI-
FM, Tawas City, Michigan. 7-78-2t

USED CAROUSELS, Audimax. WYX, Athens, Tn.
745-1390, B8-78-1t

August, 1978

SPINDLER-SAUPEE 35mm Dual Drum Slide
Projector, Model 32 with 9" F-5 Lens. Dave
Castellano {209} 957-1761 7-78-21

HAVE AMPEX AG-440, Revox A77. Will trade for
large quantities of old or new LP records.
Thomas Robinson, P.O. Box 40632, Portland, OR
97240, (503) 224-2732, keep trying. 8-78-11

BEST OFFER: Collins FM1000B 1 kw FM
transmitter. Operational, sold as is. 301-934-4612.
8-78-1t

5 KW TRANSMITTER—Gates BCS5A now In use
with many spare parts. Currently on 620 KHz
TranSmitter in good condition and avallable
within three months, Contact Howard M. Gins-
berg, C.E., WVYMT, Box 12, Colchester, Vermont,
05446, or 802-655-1620. 8-78-2t

TT25 BHLP, complete with spares. Excellent
condition, In service. Available end of year. T
Bradford, 803-799-1010. 8-78-1t

GENERATOR: Cat. D326, 100 Kw, 120/208v,
1800 hours, excellent condition, right price. In
service, available October. T. Bradford, 803-799-
1010, Columbia, S.C. 8-78-1t

GE 477155 TV XMTR ON CH 22, LAST ONE
BUILT. COMPLETE SYSTEM AVAILABLE. D. Zulll
(213) 466-5441. 8-78-1t

EASTMAN KODAK—285 16mm film projector.
Ampex—VR1200B Quad Videotape Recorder.
Ferhseh—KCN Portabte Camera, UNITEL PRO-
DUCTION SERVICES, New York, NY, 212/489-
8840, 8-78-1t

800 FEET 1.-5/8" BRAND NEW CABLEWAVE
Foam low VSWR waellflex Trangmission line with
connectors. Best offer ovar $4,000. H. M.
HOLZBERG ASSOC., P.O. BOX 322. Totowa.
N.J. 07511 or 201-256-0455. 8-78-1t

www.americanradiohistorv.com

BROADCAST CRYSTALS for AM, FM or TV trans-
mitters, frequency change. repair or replacement
of oven types. Also vacuum types for RCA,
Gates, Collins, etc. transmitters. Quality prod-
ucts, reasonable prices and better dellvery! Don't
be without a spare crystal. Fiequency change and
service for AM and FM monitors. Over 30 years in

the business. Eldson Electronic Co., Box 96,
Temple, Texas 76501. Phone (@17) 773-3901.
12-74-tf

ASACA-—5 Cameras—4 ACC 7000, 1 ACC 1000
for sale. Used for demonstration only, value over
$150,000. Best cash offer. Art Florman, F&B/
CECO, 7051 Santa Monica Blvd., Hollywood, Ca.
90038, or call (213) 466-9361. 8-78-6t

BROADCAST AND STUDIO EQUIPMENT. New
and used. Camt and reel recorders, consoles,
limiters, monitors, mic’s, turntables, preamps,
speakers, racks, furniture, reconditioning ser-
vices, parts (including PT6). Authorized Spot-
master distributors. Contact us for best prices
and trade-in deals. AUTODYNE, P.O. Box 13036,
Orlando, Fla. 32809. (305) 855-6868 9-77-tf

USED TV BROADCASTING EQUIPMENT FOR
SALE: TV Transmitter System consisting of the
following: General Electric 4TT10A1 Visual &
Aural Transmitter, Standard Electric AL634 30
KW Amplifier; Standard Electric TF813 Dummy
Load; Standard Electric Visual & Aural Harmonic
Filters; Standard Electric Diplexer; Ward Elec-
tronlcs TA-860 Color Phase Equallzer and video
fow pass lilter system; Spare plate transtormer
for Standard TF813 Amp.; R.C.A. BW5 sideband
response analyzer;, 1 R.C.A. Channel 5 1 KW
filterplexer. For further infermation or details
please contact: Mr. Rod Reld, Chiet Engineer,
CKVR CHANNEL 3 LIMITED, Box 519, BARRIE,
Ontaric, L4M 4T9, (705) 726-9711 or Toronto Line
364-8819. 7-78-21

FOR SALE BY THE UNIVERSITY OF ALABAMA
IN BIRMINGHAM, BIRMINGHAM, ALABAMA,
COMPLETE THREE CAMERA MONOCHROME
TELEVISION PRODUCTION SYSTEM. FOR COM-
PLETE DETAILS CALL 205-934-5230. 8-78-1t

SONY/AMTRON 21" Monitor-Receiver with Re-
mote Control, Demodulated Tuner Output, Under-
scan. Purchased new 2-78. Pertect. 389C. San
Francisco G.A.S.P. (415) 586-3403. 8-78-1t

AMECO MODULATORS, Dynair Minicha's & 625
line sync. gen. Alaun Eng., Box 1088, Lacanada,
Ca. 91011, 213-957-0618. 8-78-1t

IMPRESS YOUR MANAGER—Save money on all
your broadcast needs. Call collect, Val-tronics,
Inc., 717-655-5837 8-78-1t

HELP WANTED

A CALL TO SERVE—wWe have continuing and
varying needs for experienced engineering
personnel. More professional people are want-
ing to make their lives and talents count for
something worthwhile with external conse-
quences. If you feel a call to serve and can be
happy with hard work, sacritice and modes!
remuneration. you could become a part of one
of the world’s most exciting happenings. Send
resume to Personnel Division, Drawer C
Christlan Broadcasting Network, Virginia Beach
VA 23463. CBN. producer of "The 700 Club,” is
~n Equa! Opportunity Emplover 6-78-11

Let’s help

each other.
the

od
%gighbor.

The American Red Cross
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HELP WANTED (CONT.)

HELP WANTED (CONT.)

EMPLOYMENT OPPORTUNITIES
$15,000-$40,000

(coast o coast)

Hundreds of current openings in the
BROADCAST ENGINEERING INDUSTRY
{TV BROADCAST STATIONS) — (MANUFAC-
TURERS OF EQUIPMENT AND COMPO-
NENTS)—(VIDEQ SYSTEMS, CCTv, TV,
CATV). Positions in Engineering R&D,
Project, Applications, Design, Development,
Maintenance. Service, Systems, Sales,
Management, Marketing, etc. To cover ALL
your job possibilities in the “unpublished
market” send resume with salary require-
ments now. No tee, confidential, profes-
sional. KEY SYSTEMS, NEw BRIDGE
CENTER, KINGSTON, PA 18704 (717) 822-

2196, Employer inquiries invited.

CHIEF ENGINEER EXPERIENCED IN AM AND
FM MAINTENANCE. PAID LIFE INSURANCE
AND PENSION. STABLE PIONEER CORFPORA-
TION. CALL COLLECT 501-762-2093. HAROLD
SUDBURY 8-78-1t

STUDIO ENGINEER wanted for sunny South
Florida television statlon. First phone required.
Experienced in wvideotape camera control and
switching. Send resume to Personnel Depart-
ment, WPEC, Fairtielo Drive, West Palm Beach,
Fl. 33407. (305) 848-7211 8p78-1t

CHIEF ENGINEER NEEDED for U H.F. T.V
Station in the South. Send resume to Broadcast
Engineering. Dept. 423, P.O. Box 12901, Overland
Park, K5 66212, 8-78-1t

ASSISTANT CHIEF ENGINEER for KMST-TV
CBS in Monterey, California. 1st phone, strong
electronlcs background, and transmitter experi-
ence required. Great chance for amblllous engi-
neer who has a good start In Broadcasting to
continue on in ail phases of a TV operaticn and
to do it on peautlful Monterey Peninsula. Contact
Robert Hemsky, Chief Engineer, 46 Garden
Court, Monterey, CA 93940. (408) 649-0460. EOE.

8-78-1t

REPRESENTATIVES WANTED for high quality
line of Television Test Equipment. Name marnu-
facturer looking for representation throughoul
U.S. on an area basis. Range of equipment sells
to broadcasters as well as video equipment and
transmitter manufacturers. Send inquiries to
Department 425, Broadcast Englneering, P.O.
Box 12901, Overland Park, Kansas 66212. 8-78-21

WANTED: First phone with fair amount of
lechnical ability, some announcing. Salary open
Call 916-233-2713 8-78-1t

TELEVISION MAINTENANCE SPECIALISTS. Are
you a specialist in the maintenance of quad video
tape recorders?, or studic and portable camera
systems?, or computerized editing systems? A
large southeastern TV production center has
positions availabie tor highly qualified and experi-
enced lechnicians specializing in any of these
areas. Paud Insurance, 3 weeks pald vacation, 12
holldays per year. Send complete resume to Box
426, Broadcast Engineering, P.O. Box 12901,
Overland Park, KS 66212. An Equal Opportunity
Employer 8-78-2t

BROADCAST TECHNICIAN
OR ENGINEER.

MUST HAVE EXPERIENCE ON
50 or MORE KW. AM TRANS-
MITTERS. STL. STUDIO EQUIP-
MENT. QUALITY MINDED WILL
SUPERVISE MAINTENANCE
TECHNICIANS OF 100 KW AM
STATION LOCATED IN CARA-
CAS, VENEZUELA. SEND
RESUME TO SEMACK TRAD-
ING CO., 120 WALL STREET,
NEW YORK, N.Y. 10005, Att:
JS.

CHIEF ENGINEER
Top 35 TV market in Southeast. Must have EE
degree and television engineering manage-
ment experience. Television station Is also a
major production. house for nationally syndi-
cated programs. Excellent opportunity to ad-
vance from smaller market or number 2
position. Send resume to Dept. 424, Broad-
cast Engineering, P.O. Box 12901, Overland
Park, KS 66212. Equal Opportunity Employer,
M/F 8-78-1t

ENGINEER—Must have 1st Class license. Two
years experience operaling quad VTRs and TV
equipment. Two years electronic training. Salary
negotiable. Contact Jim Masten, Net Television,
inc., 2715 Packard, Ann Arbor, Mi. 48104,
313-971-3600. EOE/MF 8-78-1t

VIDEO MAINTENANCE ENGINEER. Exp. on
cameras, switchers, quad VTR's, etc. Very busy
& exclting production house. Full benefits. Send
resume and Salary requirements to: Bob Chur-
chill, Telemation Productions, Inc., 3200 W. West
Lake Ave., Glenview, Il. 60025. B-78-1t

OPERATING AND MAINTENANCE ENGINEER
with First Class FCC License. Immediate open-
ings, ideal community, located in Alaska. Send
resume and salary requirements to: George
Howard, Chiet Engineer, Northern Televislon, Inc.
Box 2200, Anchorage, Alaska 99510. An EOE.

7-78-2t

KCET-TV requires Broadcast Maintenance Engi-
neer with 5 years experlence (2 years school can
apply towards experlence); First Class FCC
license. 4 day work week; liberal company bene-
fits. Submit resume and salary history to KCET
Personnel, 4401 Sunset Boulevard, Los Angeles
90027. women, minorities, handicapped, disabled
veterans are encouraged to apply. 8-78-1t

VIDEO TECHNICIAN/SHOP manager needed at
large nonprofit media center. Extensive experi-
ence with maintenance and repair ot 2" VTRS,
%" VCRs, cameras and editing systems, also,
experience supervising shop functions and
personnel. Contact: Suzanne Langle, Young
Flimakers/Video Arts, 4 Rivington St., New York,
NY 10002, 8-78-2t

TV CHIEF ENGINEER, position immediately
avallable in New York City. Solid experience
W/AE 600's, Pc 70's, RCA Computer Studio
Facility. Sohid experience required. Salary open
North American Video, 212-369-2552 or B.
Grodin, home 914-238-9229. 8-78-2t

VIDEO TAPE MAINTENANCE ENGINEER. Large,
medically oriented corporation pased in Nashville
needs highly qualified videolape maintenance
engineer for new, color leleproduction facility.
Requirements include five to eight years broad-
cast television experience, FCC 1st Class
License, experience with VTRS, cclor cameras,
video terminal equipment, audio equipment, and
dlgital control CirCuitry. Production experience is
a plus. Salary In high teens. Please submit
resume 10: Tom Baln, Hospital Corporation of
America, One Park Plaza, Nashvllle, Tn. 37203.
Equal Opportunity Employer. 8-78-1t

TELEVISION—CCTV Video Maintenance Tech-
niclans. Full Benefits. Greater New York, Sutfolk
County or New Jersey Area. Send resume to:
VPC, P.O. Box 268, New Hyde Park, N.Y. 11040.

6-77-tf

MAINTENANCE ENGINEER WANTED for Cali-
fornia major market VHF located in one of
nation’s fastest growing areas. Requirements
include minimum 3 years maintenance experience
with strong background in studlo maintenance.
FCC First Class License. Electroncis school
graduale or equivalent technical education,
including digital technology. Send resume to
Personnel Director, KNTV, 645 Park Avenue, San
Jose, Callf. 95110. AEOE (M/F). 8-78-11

EXPERIENCED MAINTENANCE ENGINEER
wanted for a full service production company.
Salary commensurate wlth experience. Contact
Tom Werner at One Pass Video, 900 Third Street,
San Francisco, California 94107, 415) 777«57‘87:7.

8-78-1t
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At last,
the right job
in the right

location.

The Grass Valley Gioup, a leading manu
facturer of television broadcast equip-
ment, 15 offering some unusual job op-
portunities in a rural setting—the serene,
recreationally abundant foothills of Cali-
forma’s Sierra Nevada mountains. The job
opportunities are challenging and require
individuals with proven experience, initia-
tive and self-confidence.

Project Engineer

An excellent career opportunity for an
individual to assume responsibility for
challenging research and development
projects. This position requires an
individual with video project experience
plus a 8SEE or equivalent.

Design Engineers

We are looking for quabfied circuit design
engineers with BSEE and who possess a
good hknowledge of analog and digital
circutry.

Field Service
Engineer

We need an individual with a BSEE or
equivalent who is willing to travel in the
US. and abroad. Position offers both
marketing and engineering opportunities.

Systems Test
Engineers

These ENTRY-LEVEL positions offer many
opportunities for career growth. -Indi-
viduals chosen will perform Ccompre-
hensive testing of television systems.

Interested and qualitied applicants are
invited to send a resume in confidence to
val R. Marchus, The Grass Valley Group,
Inc. P.O. Box 1114, Grass Valley, CA
95945. An Equal Opportunity Employer
M/F

Grass Valley Group

A Tektronix Company

BROADCAST ENGINEERING

L
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For issue of August 1978—Use until November 1, 1978 After that date please contact manufacturer direct.
Usa this handy card for more
imformation on the products described.
Name Title Pleass check avery
ion which applies 1o you.
Station or Company BUSINESS OR OCCUPATION
0O A. AM Radio Station
Address/City O 8. FM Radio Station
OC. TV Station
00. ETV Station
State Zip Phone ( __}) O E. CATV Facility
F. CCTV Facili
113 25 37 43 &1 73 85 97 109 121 133 145 157 169 181 193 205 217 225 241 253 265 277 289 301 343 86_ c(,,,,.,..:’:;';’,.,i,,..,
14 26 38 80 G2 74 BE 08 110 122 138 146 158 170 182 194 206 218 230 242 254 266 278 200 302 314 | O H. Educational Radio
15 27 39 &1 G3 8 A7 99 111 123 135 147 159 171 183 195 207 219 231 243 255 267 279 20 303 315[ 0O Recording Studio
16 28 40 52 64 TE 88 100 112 124 136 148 160 172 184 196 208 220 232 244 256 268 280 292 304 316| O1J. Oistributor
17 28 41 53 65 77 &3 101 113 125 137 149 161 173 185 197 209 221 233 245 257 269 281 293 305 317 | O K. Government Agency
16 30 42 54 66 TB 90 102 114 126 138 150 162 174 186 198 210 222 234 246 258 270 282 204 306 318 | O L. Corporate Ofricer
19 31 43 55 67 79 91 103 115 127 139 151 163 175 187 199 211 223 235 247 250 271 283 295 307 319 D”-L"’"""j"“,e inoeri
20 32 44 56 68 B0 92 104 116 128 140 152 164 176 188 200 212 224 236 248 260 272 284 296 308 30| m‘,,”,‘:"M:'n:gem';?,'," nrg
Z1 33 45 57 60 B1 93 105 117 129 141 153 165 177 189 201 213 225 237 249 261 273 285 297 309 321 | 00 O b
s er (specify)
I 36 46 58 70 82 94 106 116 130 142 154 186 178 190 202 214 226 238 250 262 274 286 298 310 322
Z3 35 47 53 71 B3 95 107 119 131 143 155 167 179 191 203 21§ 227 239 251 263 275 287 289 311 323
24 36 48 60 72 B4 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324

READER SERVICE CARD

BROAGDCAST ' \CINeeRinG.

For issue of August 1978—Use until November 1, 1978

Use this handy card for more
information on the products described.

After that date please contact manufacturer direct.

Please check every
Name T“Ie which applies to you.
Station or COmpany BUSINESS OR OCCUPATION
O A. AM Radio Station
Address/City O 8. FM Radio Station
3 C. TV Station
0O. ETV Station
State Zip -Phone ( _)___ | 5% iV heeny
. OF. CCTV Facillity
113 25 37 49 61 72 85 97 109 121 133 145 157 169 181 193 205 217 229 241 253 265 277 289 301 313| [ G. Consuling Engineer
14 96 36 S50 B? T4 85 58 110 122 134 148 158 170 182 194 206 218 230 242 254 266 278 290 302 314 | 0O M. Educational Radio
16 27 39 61 B3 7S BF 09 111 123 135 147 59 171 183 195 207 219 231 243 255 267 279 291 303 35| 0O). Recording Studio
16 96 40 53 A4 78 88 100 112 124 138 148 160 172 184 196 208 220 232 244 256 268 280 292 304 316 | OJ. Qistributor
17 28 41 53 65 77 89 101 113 125 137 149 161 173 185 197 209 221 233 245 257 269 281 293 305 317 | CJK. Government Agency
18 20 42 54 AE TE 90 102 114 126 138 150 162 174 188 198 210 222 234 246 258 270 282 294 306 318 g:‘- 1?:;::":3""'“’
18 31 43 55 BT 79 @1 103 115 127 139 151 163 175 187 199 211 223 235 247 259 271 283 295 307 19 'Man”"mmew“mm
B0 32 44 56 68 B0 82 104 116 128 140 152 184 176 188 200 212 224 236 248 260 272 284 296 308 320| (g, Oher Management
;33 45 57 69 81 B3 105 117 129 141 153 185 177 189 201 213 225 237 249 261 273 285 297 309 321 | Q0. Other (specify)
22 34 46 BE 7O A2 84 106 118 130 142 154 166 178 190 202 214 226 238 250 262 274 286 298 310 322
231 a8 47 RS 71 AY B8 107 119 131 143 155 167 179 191 203 215 227 239 251 263 275 287 299 311 323
24 36 48 60 T B4 BB 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324
READER SERVICE CARD
1‘;}.{:{- v T d | _-."_-_ » .._.',' 5
| N Yl il ®

For issue of August 1978—Use untrl November 1, 1978

use IS nanay card for moré
information on the products described.

After that date please contact manufacturer direct.

Please check every
Name Title which applies to you.
Station or Company BUSINESS OR OCCUPATION
O A. AM Radio Station
Address/City O B. FM Radio Station
O C. TV Station
0 O. ETV Station
State Zip Phone ( _) D E. CATV Facility
OF. CCTV Facil
i3 25 37 40 61 73 B 97 109 121 133 145 157 169 161 193 205 217 229 241 253 265 277 289 301 313| O G. Consuiting ;’,,,.,,.,,
14 76 38 50 B2 T4 BE BB 110 122 134 148 158 170 182 194 206 218 230 242 254 266 278 290 302 314 | Ow. Educational Radio
15 37 05 B3 TE BT 66 111 123 135 147 159 171 183 195 207 219 231 243 255 267 279 291 303 35| D1 Recording Studio
16 JF &0 52 B4 TH BB 100 112 124 136 148 160 172 184 198 208 220 232 244 256 266 280 202 304 316 | OJ. Distributor
17 28 41 53 88 TT B3 101 113 125 137 149 161 173 185 197 209 221 233 245 257 260 2081 283 305 317 | CIK. Government Agency
18 30 42 54 B 7B 90 102 114 126 138 150 162 174 186 198 210 222 234 246 258 270 282 204 206 318 g";?:c'::gfo"'“'
19 31 &3 55 B7 73 91 103 115 127 139 151 163 175 187 199 211 223 235 247 250 271 283 285 U7 319 " Management/Engineerh
20 32 44 56 8 B0 92 104 116 128 140 152 184 176 188 200 212 224 236 248 260 272 284 296 308 320 | [y Oyner Mansgement e
£1 33 45 57 B9 81 93 105 117 129 141 153 165 177 189 201 213 225 237 249 261 273 285 297 309 321 | 0. Other [smwwcifyi
EEHHEB?IJBEH1M11B130142154186178190202214226238250262274238298310322
3 3% 47 5B T &R D5 107 118 131 143 156 167 179 1 251 263 275 287 299 311 323
24 35 &8 B0 72 B4 DA 108 120 132 144 156 168 1%%%&‘&%&4%&& 64 276 288 300 12 324
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PLACE
FIRST CLASS
POSTAGE
HERE

BROADCaASTEeNGINeerinG

P.O. BOX 12901
OVERLAND PARK, KANSAS 66212

Attn: Evelyn Rogers

sst fold, seal with 1ape, and mail - please do not staple...Post Office will not deliver.

BROAGDCASTeNGINeerinG

BROADCAST ENGINEERING is directed to key persons actively
involved in planning, managing, and operating broadcast
tacilities, recording studios, studio originating cable TV and non-
commercial systems.

You are required to renew your free subscription periodically and
this subscription verification form. is provided for your con-
venience in doing so. You must fill in all appropriate spaces,
date and sign this card in order to start or renew your sub-
scription.

Wwww.americanradiohistorv.com
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CUSTOM AM STEREO STUDIO FOR CKLW WINDSOR

DESIGNED BY VICE PRESIDENT/ENGINEERING, ED) BUTERBAUGH
INCORPORATING SS8500 AND SPECIAL. ANNOUNCE TURRET

McCURDY RADIO INDUSTKIES

TORONTO . CHICAGO ® NEW YORK
| [416] 751-6262 [312]640-7077 [201]327-0750 Clrcle (2) on Reply Card
| www.americanradiohistorv.com
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Rack ‘em up. |

For studio, broadcasting, recording, or public-address, Shure audio control
components offer more features and more performance, dollar for doffar,
than similar equipment. And—just as important—Shure audio components
are easier to work with. Their compact size and versatility equip them for
an-extremely wide variety of audio control applications—and built-in input-
output flexibility means quick set-up anywhere. For a permanent installation
or a component system that can be adapted to meet any need, Shure has
the right combination. To obtain a copy of the Shure catalog, see your
dealer or write:

I’
B
Shure Brothers Inc, ®
TR < l
Manufacturers of high fidelity components, microphones, sound systems and related circuitry. i
Circle (3) on Reply Card
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