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With ADM, You Get
Audio Distribution Your Way.

Transformer...or...Differential

CH-20C Frame

Whichever you prefer — transformer or differ-
ential — you get a superb Audio Distribution
system with ADM.

Both amplifiers are one-input, six-output
cards. Each has an ultra low noise level with
distortion less than .1% at +24dBm. Each has
6 individual front panel gain adjustments and
6 individual test points for audio outputs.

Up to six of either amplifier can be inter-
changeably housed in our CH20C rack frame,
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which includes a redundant power supply
with automatic changeover.

Both have exceptionally high reliability
backed by ADM’s five-year unconditional
warranty. So take your choice. You get a great
system either way.

For more information, contact:

ADM Technology, Inc., — The Audio Company
— 1626 E. Big Beaver Road, Troy, MI 48084.
Phone (313) 524-2100. TLX23-1114.

®
The

Audio
Company
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WEST CENTRAL SALES WEST COAST SALES
(817)467-2990

MAIN OFFICE AND
EAST COAST SALES

{415) 945-0181
{313) 524-2100
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BROADCASTING FROM THE FIELD: ENG/RENG/EFP SPECIAL

The art of gathering outside program material and returning it to the station has
advanced significantly in recent years. New technology has removed the bar-
riers of the studio and is taking viewers and listeners to virtually any location.

22 RENG: New Technology For New Requirements
By Jerry Whitaker, radio editor
A well-designed radio ENG system can meet your present needs and will
be ready to handle future challenges.

44 Field Report: Electro-Voice ELX-1 Remote Mixer
By Brad Dick, director of engineering, KANU/KFKU, University of Kansas,
Lawrence
How this new remote location audio mixer performed during field use.

52 Full Fidelity Remote Broadcasts
By Dennis Ciapura, technology consultant
You can produce high quality radio remote broadcasts on a modest
budget.

568 For The ENG Tech
By Carl Bentz, television editor
Setting up a maintenance program will keep ENG equipment where it be-
longs —on the road.

62 Planning An ENG/EFP Unit?
There is more to choosing a remote unit than writing the check.

76 Rapid Response With Live ENG
By John Getz, WPXI/TV-11, Pittsburg
With practice and planning, you can set up a live shot in less than three
minutes.

OTHER FEATURES
80 The Effects of ac Line Disturbances, Part 5
By Jerry Whitaker, radio editor
Transient suppression technology has moved beyond the days of spark
gaps and R-C snubbers.

86 AES Replay
By Jerry Whitaker, radio editor, and Blair Benson, TV technology
consuitant
The 76th convention dispeiled lingering doubts about the arrival of the
digital era.

90 Focusing On The Future Of Image Technology: SMPTE 84
Analog systems proliferated, but they did not win universal acceptance.

94 Building An STL system
By John Leonard
How to design, build and maintain an aural STL system.

108 Plant Tour: Broadcast Electronics
By Jerry Whitaker, radio editor
Founded as a cart machine maker, the company’s product lines have ex-
panded to include transmitters, audio consoles and turntables.
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THE COVER this month shows the fast
pace of today's ENG operation.
Camera operator Tony Mock and senior
technician John Getz, of WPXI/TV-11,
Pittsburgh, transfer equipment from an
ENG van to a helicopter. In television
and radio, ENG technology allows
newsgathering to be faster than ever.
(Photo by Rick Evans.)

DEPARTMENTS
4 1985 Calendar
6 Strictly TV

10 Satellite Update
12 AM Stereo Update
14 FCC Update
20 Editorial
118 Troubleshooting
129 Associations
130 New Products

In the August BE, an article by Bebe
McClain, “Va-inch—An 84 Reality,” im-
plied the SMPTE was about to adopt a
Y-inch standard format. No standard
was released at the October SMPTE con-
vention, and work on the standard is ex-
pected to begin in February. (Coverage
of the convention begins on page 94.)

NEXT MONTH

e Audio time base corrector
developments

* Video time base corrector systems
* Audio and video special effects
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1985 calendar

Jan. 5-8
Association of Independent Television
Stations, Los Angeles

Jan. 10-14
National Association of Television Pro-
gram Executives, Hilton, San Francisco

Jan. 13-16
PTC '85, Honolulu

Feb. 3-6

National Religious Broadcasters Con-
vention, Sheraton Washington,
Washington, DC

Feb. 11-15
Video Expo/San Francisco, Civic
Auditorium, San Francisco

Feb. 15-16
SMPTE, St. Francis Hotel,
San Francisco

March 5-8
AES, Hamburg, West Germany

April 1417
NAB '85, Convention Center,
Las Vegas, NV

May 7-11
American Women in Radio & Television,
Hilton, New York

May 12-15
Broadcast Financial Management,
Chicago

May 14-15
LPTV, Western Bonaventure, Los
Angeles

May 15-18

Public Broadcasting Service/National
Association of Public Television Sta-
tions, St. Francis Hotel, San Francisco

May 19-23
National Public Radio, Mariott City
Center, Denver

May 29-June 1
ITVA Conference, Marriott, New Orleans

June 2-5
National Cable Television Association,
Convention Center, Las Vegas, NV

June 59

Broadcast Promotion Association/
Broadcast Designers Association,
Hyatt Regency, Chicago

June 6-12

14th International Television
Symposium and Technical Exhibition,
Montreaux, Switzerland

June 27-29

Third Seoul International Broadcasting
& Communications Equipment Exhibi-
tion, Kosami Exhibition Hall (Yeoi-Do),
Seoul, South Korea

July 23-25

WOSU-Broadcast Engineering Con-
ference, Fawcett Center For Tomorrow,
Columbus, OH

Aug. 8-Sept. 14
World Administrative Radio Conference,
Geneva, Switzerland

Sept. 11-14

Radio Convention and Programming
Conference, Loew’s Anatole Hotel,
Dallas

Sept. 12-14
RTNDA Fall, Opryland Hotel,
Nashville, TN

Sept. 30-Oct. 4
Video Expo/New York, New York

Oct. 8-11
AES, New York
Oct. 27-Nov. 1

SMPTE, Conference Center, Los Angeles
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CALLITABR HRC

200 EDITORS
CALL IT THE
BEST MOVE
THEY EVER
MADE.

Last year, over 200
video editors flipped
over the E-FLEX
Digital Video
Effects system
from NEC.

They also tumbied, ‘
turned, split, com-
pressed, keyed and
tracked their way
through some un-
believable moves.

Which didn't
surprise us. Because
we think E-FLEX 's
the most potent
creative tool in video.

Want to master movemeni?
Basic E-FLEX staxts you " =
poppin’ with an amazing {
array of spins, speed {
changes, flips, malti-mcves, /
mosaics, and a hest of hot new moves that }J :
we just introduced.

Care to conquer space? Ouwr Optiflex
option flies your effects throuah all three
dimensions. With picture p=rfect
perspective.

And when you'e ready, vou
can add a digital Fne
chromakeyer with RGB quralit.

NEC'’s advanced digial
process technology makes all
your moves incredibly trans-
parent. So all you do is make
them up. On a clean cotrel
board that's only a bit more
complicated thar the latest
arcade craze.

Find out why 290 ed#tors
are breaking their creative
barriers. Call NEC toll-free at
1-800-323-6656.

It might be the best mowve
you ever make

IMAGINE WHAT WEL DO FOR YOJ

NEC America, Inc., Broadcast Equipment Civisian
130 Martin Lane, Eik Grore Village. IL 6CD07
in Hllinois 312-630-3792.
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by Carl Bentz, television editor
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Transmission standards:
a reign of confusion

Television is a communications
medium in almost every country
around the world. A recent TV usage
map shows only eight small areas
with limited or no TV service. Also,
while most of the world enjoys color
television, three Asian and 11 African
countries are limited to monochrome
broadcasts. The variations in color
television throughout the world, how-
ever, lead to a state of confusion.

3+ standards

For the most part, there are three
color TV transmission standards.
There is a tendency for a country’s
selected standard to follow lines of
political affiliation, past or present.

NTSC is found throughout North
America. Greenland, Central America
and the western side of South
America, as well as Japan, South
Korea, Taiwan, the Philippines and
Burma, use the NTSC system.

MAC FORMAT

e

f—ee e TV L — ]

Figure 1. Chrominance and luminance
are time compressed and transmitted in
a sequential format on each TV line.

A-MAC FORMAT

AT
l\”/\<‘”j;> 1

|————————————— One TV Line

Flgure 2. A-MAC provides a baseband
frequency multiplex of the audio and
data on a subcarrier.
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A-MAC EASEBAND FREQUENCIES

Amplitude
100%

Digital Dats
o

Fragquancy (MHz)

Figure 3. Luminance and chroma occupy
approximately 6MHz with a digital data
subcarrier at 7.16MHz.

C-MAC FORMAT

\!

Luminance 100

i

Chioma

. N8 TV LN e——

Figure 4. C-MAC time multiplexes the
data at RF with the baseband chroma
and luminance on each TV line.

PAL is far more scattered, with
significant use in all continents except
North America.

SECAM is the French standard and
is found in the Soviet Union, Eastern
Europe, most of the Middle East, scat-
tered countries in Africa and limited
areas around the Caribbean.

All three standards have variations.
(See Table 1.) NTSC, for the most part,
is CCIR type M, 525 lines per frame
and 59.94 fields per second, with a
color subcarrier of 3.579545MHz
(3.58MHz for short). There is some
use of modified NTSC (NTSC-4.33),
which uses a subcarrier of
4.43361875MHz.

PAL comes in seven variations,
CCIR B, G, H, I, M and N. N is divided
by two subcarrier frequencies. All
PAL forms are based on 625 lines with
25 frames (50 fields).

SECAM includes CCIR B, D, G, H,
K, K1 and L, each of which uses 625

lines with 50 fields. The color subcar-
rier for most SECAM systems is
4.406250MHz. The variations of
SECAM center on various para-
meters. Color synchronization inay be
line or field ID types.

PAL uses phase switching of the
reference with each TV line. SECAM
transmits a line of one calor dif-
ference signal, then a line of the se-
cond difference, with a memory sys-
tem allowing the two to be cambined
for display.

Between the three, there is some
compatibility between NTSC and
PAL, as well as between PAL and
SECAM. However, it is limited.

Introducing components
A number of video component for-
mals have been introduced in the last
several years. Aimed primarily at
satellite transmission applications,
these multiplexed analog component

B-MAC FORMAT

Chroma Luminance 100

O TV Line

Figure 5. B-MAC uses a multilevel code
for data and time multiplexes this base-
band signal with chroma and luminance.

B-MAC BASEBAND FRECUENCIES

Amgituce
100%

Frequency (MHz)

Figure 6. The baseband bandwidth of
B-MAC is held to more than 6MHz for
data, chrominance and luminance, yet
provides 1.8Mb/s.




Our Best
Work Always Goes
Unnoticed.

In distribution amps, going unnoticed
is the way it should be. Transparent.
With distortion so low you won’t even
know there are DA’s in the loop.

All nine of our DA’s are built that way.
DA’s with variable cable equalization
to over 3000 feet, variable delay trim
and sync tip clamping. DA’s for long
cable runs. Regenerative DA’s. DA’s
with 350ns to 750ns delay to help
you put an end to delay lines and their
EQ headaches.

No matter what your distribution

requirements are, they can be handled
with our 3400 Series video and pulse
distribution equipment.

Why not call the nearest Grass Valley
Group regional office listed below ?
Tell them it’s perfectly clear who has
the broadest selection of DA’s in the
business.

Grass Valley Group®v

A TEKTRONIX COMPANY

P.O. Box 1114, Grass Valley, CA 95945 USA
Telephone (916) 273-8421 TRT: 160432

h

OFFICES: Edison, NJ (201) 549-9600; Atlanta, GA (404) 321-4318; Elkhart, IN (219) 264-0931; Arden Hills, MN (612} 483-2594;
Fort Worth, TX (817) 921-9411; Woodland Hills, CA (818} 999-2303; Palo Alto, CA (415) 968-6680.
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(MAC) systems allow digital transmis- DIGITAL SYNC this point, similarities decrease.
sion techniques for audio and data. VERTICAL STNG PHASE DATA MAC systers provide the capa-
combined with analog color difference o - bilities of carrying information
video components. beyvond typical audio and video
The version C-MAC was suggested NTSC/PAL B:-MAC signals. Through digital techniques,
by the Independent Broadcasiing improved audio and multiple channel
Authority (IBA) in England, and has audio is possible. The B-MAC svstem
subsequently been considered a possi- Lnoalzom‘usmc L— FREQUENCY DATA allows up to six separate audio
ble standard for the European coun- S signals, which may be configured in
tries. However, no decisions have . i three sterco pairs. Alternatively. the
been made yel. Figure 7. The absence of subcarriers for 1,4 yudio channels of B-MAC can be

In addition to C-MAC. A-. B-. and chroma, audio or data allows simple ex-

pansion of bandwidths for extended used for additional data capabilities.

D-MAC formats have been suggc.st'od‘ definition TV systems in the future. ~ Because MAC systems are imm_ulud
To date B-MAC, developed by Digital for satellite transmission to widely
Video Systems, a division of Scientific separated receiving locations, the data
Atlanta,is theonly one to bescheduled  of time multiplex to include separate  capabilities  offer receiver address-
for early use. An announcement in packets of luminance and chroma in-  ability, for pay-TV uses: screen
late September indicated that formation within the time of one TV  displays of text, for subscriber infor-
Australia will use the B-MAC format line. Luminance and color difference  mation or teletext; and esoteric ap-
for its nationwide satellite transmis- are sampled digitally, compressed in  plications. such as fransmission of
sion, with plans for implementation time and transmitted in a sequential  computer programs or computer data,

by the middle of this year. Contracts  format, as shown in Figure 1. One of the greatest dilferences be-
have already been signed for the Special e¢ncoding and decoding  tween the four MAC systems is how
equipment. equipment is required, but transmis-  data are handled.
sion equipment for the visual informa-
The MAC systems tion is similar to that needed for the MAC data
The general MAC signal uses a forims terrestrial transmission formats. At A-MAC uses a baseband frequency

multiplex approach to place audio
and data on a 7ZMHz subcarrier (Fig-

TABLEI ures 2, 3). This approach is suggested
NTSC PAL SECAM to be higl.lly. ro!inhl(; for the data. but
places limitation on  the use of
Lines/frame 505 ) 625 ) 625 ) threshold extension (for recovery of
lower signal levels). Bandwidth con-
Field rate 59.94/secand 50/second 50/second straints are also posed in regard to
eventual use of extended definition
Color Subcarrier 3.579545MHz 4.43361875MHz  4.406250MHz video.

4.43361875MHz* 3.58105625MHz*

D-MAC also uses [requency multi-
3.579545MHz*

plexing. but at RF frequencies. Video

Color will be centered on a nominal 70MHz,

Components! I, Q TRY; R, B with data on a separate carrier at
' perhaps 85MHz. Separate uplink loca-
TV Channel tions for audio and video are possible.
Bandwidth 6MHz 8MHz 8MHz Although high data rates may be used,
7TMHz* 7TMHz* separate receivers are needed, and in-
o terference is highly probable.
Vestigial C-MAC uses lime multiplex of data
Sidebands 0.75MHz 1‘25MH2* 0‘75MH2* at RI° frequencies. as shown in Figure
0.75MHz 1.25MHz . . .
4. Ninc microseconds of time that
Visual would typically be used for horizontal
Modulation Type Amplitude Amplitude Amplitude svnc is used instead for the data at
negative negative negative rates 1o 20Mb/s. Direct demodulation
Amplitude from RF to digital data can provide up
positive* to eight audio channels, but the sep-
o arate demod equipment is expensive.
Ul The (ransmission channel required
Hleduleien FM i :l\l\:* for the entire C-MAC signal is in ex-
cess of 10MHz, which poses incom-
Aural Carrier patibility with CATV. SMATV and
Separation 4.5MHz 5.996MHz 6.5MHz hroadcast retransmission services
without signal moditication.
Aural B-MAC also time multiplexes data
Pre-emphasis 75us 50us 50us into the 9us horizontal blanking

—= period, as shown in Figures 5 and 6.

*Variations from most_éom_rndnly used standard form. Video is noarly the same as G-MAGC

‘c!) - 0_,401.(257’(5-:6.58)()510_.7;‘(,)&_6 " although it is limited to a litile more

U = 0.493 (E,-E") V = 0.877(E.—FE") than 6MHz, making it compatible

R = —1.902(E,-F,) B = 1.505(E',-E) with typical terresirial transmission

where E', = 0.299E’, + 0.57E": + 0.114F’,, syslems. A digital sync system is used,

and E’, E'; and E’, are gamma gre-corrected primary signals. which places all required synchron-
ization information on one line of the

Table 1. Comparison of major TV color standards. Continued on puge 124
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FULL COVERAGE
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Service Electric Cable TV
of Allentown, Pa.
provides full live

news coverage

to its subscribers...

and the Lerro Organization
has provided the equipment,
engineering and installation
to make it possible.

Cortact us so we can provide
the same full coverage for you.

THE

CORPORATION

3125 N. Broad St., Philadelphia, Pa. 19132
Ask for Fred Dorn
(215) 223-820C

Vans ¢ Studios ¢ Post Production Facilities ¢ Master Controls ¢ Microwave & Fiber Opties System
Serving the Continental USA



Fire is a broadcaster’s nightmare.
But a bigger threat can be the water
used to extinguish a fire, especially in
this age of computer circuitry.

PBS faced this situation on Oct. 15,
when its technical center in Wash-
ington, DC, suffered heavy water
damage in a fire. The network has not
only continued to operate, but the
crisis showed the flexibility of a
satellite-based network.

The technical center was housed in
the basement of the U.S. Postal Serv-
ice headquarters. Although the fire
was contained in the upper floors, the
water that collected in the basement
ruined PBS’s computer and broadcast
equipment.

Despite this, PBS has maintained its
on-air schedule with little interrup-
tion, which can be attributed to quick
thinking during the fire, donated
equipment, staff cooperation and an
adaptable satellite network.

When the fire was first detected, the
PBS staff kept operations going for as
long as possible by switching to auto-
matic mode. They then took the next
two day’s videotapes out of the
building, buying the network time
while it established a new operating
base.

Operations resumed at public sta-
tions WNVT/WNVC in Fairfax, VA.
about 15 miles east of Washington. On
Oct. 16, the day after the fire, PBS
hooked up a single feed between
WNVT and the main origination ter-
mination (MQOT) satellite uplink facili-
ty at nearby Bren Mar, VA.

Public stations from around the
country provided feeds to keep the
programming going. Emergency
equipment, including a mobile video-
tape trailer loaned by ABC and a
rented mobile broadcast center truck,
were brought to Bren Mar.

Suddenly, a quiet link in the PBS
chain became the network’s heart.
Since the fire, operations have con-
tinued at this stable, although tem-
porary, location.
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Satellite
update .............

Two terminals at the PBS MOT at Bren Mar, VA, link to Westar IV for program
distribution tc the network stations.

Since water damage destroyed equipment at the PBS technical center in
Washington, DC, an ABC mobile videotape trailer and a Video Rentals truck help
relay three feeds to the satellite.

Key PBS personnel in the crisis in-
clude Cary Wight, manager of tech-
nical operations; Bill Kinsella,
manager of satellite operations; and
Larry Jefferson, manager of technical
maintenance.

Wight and Kinsella praised the
many organizations that have helped
the network by providing equipment,
facilities and services. Also essential,
they said, was the cooperation be-
tween PBS departments.

The tire’s silver lining is that a fresh
approach can be taken to designing

and implementing replacement facili-
ties. The technical maintenance
staff will have a bigger role than in
normal planning.

But the hovering cloud is PBS's
financial uncertainty. PBS funding is
in doubt, as President Reagan vetoed
two bills in as many months authoriz-
ing funding from fiscal years 1987 ta
1989.

Although fire insurance covers the
loss, the lack of funding for future pro-
gramming places additional burdens
on PBS when it needs it least. |:T9))}



PERFECT TIMING!

Anytime your video and
audio signals go into our
synchronizers, they come out
in perfect time. It maks=s for a
difference your viewers can't see!

Start with the Tek 110-S for
transparency no other frame
synchronizer can match. Our
high noise immunity genlock cir-
cuitry and adaptive clamping
ensure the 110-S will track noisy
signals longer and at the same
time minimize streaking in the
picture.

Add optional four-field mem:
ory and you get accurate color
framing with no decoder artifacts

or 140 ns picture shifts. Your
picture is virtually camera clear.

Now! You can include time
base correction for heterodyne
color VTRs in your 110-S pack-
age. This option features autc
VTR signal recognition and

infinite window correction range.

It provides time base correction
without feedback to the VTR
Ideal for remote location feeds
The new Tek 118-AS Audio
Synchronizer works in tandem
with the 110-S to eliminate lip
sync errors. The 118-AS solvas
the audio-to-video problems
introduced oy four-fietd memory

video synchronizers and othet
large-memory digital devices
The 118-AS features automatic
and manual delay correction,
wide dynamic range and low
distortion. And with 18-bit float-
Ing ooint code and 93.75 kHz
sampling, the 118-AS sets the
same high performance stan-
dards as the 110-S.

Don’t settle for less than per-
fecttiming! Call your Tektronix
Television Sales Engineer for a
demonstration today. Or call Tek
toll-free at 1-800-547-1512 for
complete details. (In Oregon,
1-800-452-1877 )
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Tektronix
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By Bob Streeter, AM Stereo, Inc., Fort Wayne, IN

Preparing production and air
studios for AM stereo is a major
undertaking that demands careful
planning and a financial commitment
to 2-channel operation. In all
likelihood, the source equipment—
reel-to-reel tape decks, cartridge
machines and turntables —will have to
be replaced or modified to provide for
stereo operation. The audio control
boards may also have to be replaced
and monitoring equipment updated.

Many far-sighted broadcasters have
been updating their facilities to stereo
in anticipation of an eventual move to
full 2-channel operation on the air.
Stations that have not already planned
for AM stereo should consider an im-
provement program that could be
phased in over several years.

Source equipment maintenance

The phasing and phase stability of
the source equipment in the studios of
an AM stereo station are critically im-
portant to both stereophonic and
monophonic performance. If the po-
larity of either the left or right channel
audio signals is reversed (180° out of
phase), the primary signal energy of
the programming will appear in the
L-R stereophonic (difference) sub-
channel, rather than in the L+R
monophonic (sum) main channel.

Program material exhibiting re-
versed-phase characteristics is most
often found in tapes from outside
sources. Therefore, develop a pro-
cedure to examine the content of the
L+ Rand L - R audio channels for prop-
er phasing whenever material from
outside the station is to be used. The
primary signal energy should be con-
tained in the L+R channel, not the
L - R channel. Phase offsets caused by
tape machine misalignment can also
cause frequency response variations
in the L +R signal.

Check the recording equipment
used to transcribe music programs for
proper phasing before any program
material is recorded for AM siereo
use. Similarly, check all remote
sources—such as satellite or Telco
feeds—for proper phasing into the
control board.

Test all the source equipment at the
station on a regular basis for proper
phase coherence, frequency response,
distortion, noise, wow and flutter.
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UNITUNDER TEST

HOT g202 + *
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com HOT coMm HOT
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AUDIO AUDIO GND
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OSCILLOSCOPE

L

Figure 1. A typical test setup for checking the phasing, phase stability and frequency
response of an audio recording (or transmission) system.

0° PHASE SHIFT

[
—

45° PHASE SHIFT

I
90° OR 270° PHASE SHIFT

180° PHASE SHIFT

Figure 2. Oscilloscope photo displays for various phasing conditions. (The same

displays will occur at multiples of 360°.)

The first step in maintaining source
equipment is to have the proper tools.
For cartridge machines and reel-to-

reel tape decks, two audio voltmeters,
a low distortion audio generator and
Continued on page 125



MAXIMUM

CRL Audia protessors are improving the fidelity and coverage of hundreds and
hundreds of radio stations. From Seattle to South Africa. . .from Saipan to Rome
... and fram New York to Peru, radio stations world-wide have discovered that
CRL processing gives them the best signal poss bje. E * .

CRL has a complete line of audio processors and limiters, including unique split-
band automatic gain control units; multi-barrd compression amplifiers that

COVERAGE

allow precise cohtrol of the on air signal; and absolute peak control units for FM I

and AM Stereo. The latest product is a stereo generator.t*\ unsurpasse

specifications a

Take the ti
discover why

ry modest price.

d for complete details znd user information. You will .
a‘’s choice should be your choice.

- -

SGB800 Stereo Generator
Distortion: .01% ar less
Separation: 65 db or better
Signal to noise: 8Qdb or better

SMP 900 AM Stereo Limiter
Provides mono compatible signai
with maximum loudness. Exclusive
stereo enf-ance control.

ATt Buon Myl Pronoens
% ~
)

® St

ng‘i'f_.-.—

r,

Patented non-overshooting filters
and multiplex clipper for maximum
loudness with low distortion.

SMP 820 FM Stereo Limiter )

SPP 800 Stereo Preparat.on Processor |
Gated split-band AGC for centle
control of console output.

SEP 4008 Spectral Energy Frocessor
CRL exclusive patented fou~-band
compression for consistent sound.
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Circuit Research Labs, Inc.

2522 W. Geneva Dr.

Tempe, Arizena 85282 U.S.A.
(602) 38,0888 ® TELEX: 350464




FCC update

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

January 1985

Data transmission on VBI authorized

The FCC has authorized TV stations
to use the vertical blanking interval
[VBI) to offer data transmission, com-
puter software delivery and paging
services. Licensees will be permitted
to transmit any type of communica-
tion in either the digital or analog
mode.

Because teletext would qualify as a
permissible service under the new
VBI authority, the rules for the new
service will replace the existing
teletext rules.

VB! services will be considered
secondary to regular TV programs,
and will not be subject to the Fairness
Doctrine, political broadcasting re-
quirements or other public service
obligations. Nor will the commission
entertain competing applications for
VBI facilities or require licensees to

obtain additional approval for a sta-

tion’s technical facilities if it desires to
provide private carrier or common
carrier service.

However, stations wishing to pro-
vide common carrier service still will
be required to seek FCC authority to
provide the particular type of service
proposed. Those wishing to provide
private carrier VBI services will not be
required to apply for a separate
authorization. They would, however,
be required to certify that their
facilities will be used only for the ser-
vices permitted by Parts 90 and 97 of
the rules.

Non-commercial TV stations will be
allowed to use the VBI in the same
way as commercial stations and may
charge a fee for such services.

New frequencies for aural
STLs and ICRs

To accommodate demand for new
aural broadcast studio transmitter
links (STLs) and intercity relay sta-
tions (ICRs), the FCC has allocated fre-
quencies from 944MHz to 947MHz
for such facilities. It also has provided
for grandfathering of existing
STL/ICR stations from 942MHz to
944MHz.

Current rules for the 947MHz-to-
g52MHz band provide nine channels
for STL/ICR use, representing the on-
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ly portion of the spectrum below

1GHz available to accommodate the
rapidly increasing number of new FM
stations.

In many metropolitan areas, no
more channels are available in this
frequency range. The new allocation
provides six new channels exclusively
for aural STL/ICR use.

In a concurrent action, the commis-
sion allocated 941MHz to 944MHz for
government and non-government use,
providing for point-to-point operation
in a band previously allocated for land
mobile.

Existing STL and ICE stations
operating from 942MHz to 944MHz
will be grandfathered, but the approx-
imately 50 stations that operate in the
band on special temporary authoriza-
tions will have to cease operations
within five years.

In Puerto Rico, where STL/ICR
users are not expected to affect other
service operations, the entire
942MHz-t0-947MHz band will con-
tinue to be available for STL/ICR use
on a shared basis.

MMDS lottery selection

The FCC has decided to use lotteries
to select permittees for its new
multichannel, multipoint distribution
service (MMDS). There are nearly
16,500 applications on file for the ap-
proximately 1000 available MMDS
channels. A preference system favor-
ing minorities and those without other
media interests will be incorporated
into the lottery selection process.

In establishing lottery procedures
for MMDS applications, the FCC said
it would hold two lotteries for each
service area—one for the “E” group of
channels and one for the “F” group.
Applications that are not exclusive
will be processed and acted upon
quickly. Those that are exclusive will
be screened for acceptability for inclu-
sion in a lottery.

Applications found acceptable will
be placed on a public notice specify-
ing the market, date and time of the
lottery and the selection probability.

After the lottery, a public notice an-
nouncing the tentative selectee will be
issued. Petitions to deny will be ac-

cepted within 30 days after the public
notice is issued. If a petition raises
substantial and material questions of
fact., the application will be de-
signated for hearing. If the sclectee is
found to be unqualified, another lot-
tery for that market would then be
conducted.

The commission said it would af-
ford settling applicants the cumu-
lative number of chances in a lottery
that they would have had if no settle-
ment agreement had been reached.
However, each applicant must have
filed an individually acceptable ap-
plication to be eligible for a
cumulative chance.

The commission also said that all
MMDS construction permits would
be subject to its anti-trafficking policy,
which prohibits sale of an unbuilt sta-
tion for a profit. Licensed facilities
will be freely transferable except those
authorized through a lottery in which
the successful applicant benefited
from a minority or diversification
preference. In such cases, stations
must be operated for at least one year
befare they can be sold for a profit.

Common rule violations
In a public notice issued in early
November, the FCC listed five areas
where many violations of its technical
rules continue to occur. These prob-
lem areas are:

e Frequency tolerance. Many sla-
tions do not keep their frequencies
within allowable tolerances. These are
20Hz for AM stations, 2000Hz for FM
stations and 1000Hz for the video car-
rier of a TV station. Tolerances are
0.01% through 0.0005% for remote
pickup stations and 0.02/0.002% for
low power TV and TV translators.
e EBS fests. Many stations are not
completing and logging required EBS
tests as required by Sections 73.961(c)
and 73.1820 of the rules. All broadcast
stations are required to conduct and
log EBS tests once a week on random
days and times between 8:30 a.m. and
local sunset. The tests should be made
using the methods shown in the ZBS
checklis! provided to all stations.
Continued on page 126



3 in-their class. Tll‘y"
en hawe full RS-170A

- color framing.

EXCEETIONALLY NAPURAL
coLon

A linear matrix maskin
circuit makes the KY-21CU's
“eye” nearly identical to the
human eye, and results n
the most natural color
possible.

OUTSTANDING t CW-LIGHT
FERFORMANCEL
A 2H vertical enhance-
ment circuit PLUS a level
depend circuit. At + 18 dB
boost, 401ux (3.8 fc) is al the
tllumina‘ion that's required

g ¢
.H’_‘-

LOOK INTO
YOUR FUTURE
KY-210U

from

ircuit; and a
ris circuit.

CRISP IMAGES IN A
COMPACT PACKAGE

Three SATICON'* pick-up
tubes. Fast, f 1.4 prism
optics. 650 lines horizontal
resolution. 57dB or better
S/N ratio. 12'» pounds.
Compact, light-weight, and
built to take it.

BLECTRONIC VIEWF INDER

Adjustability of a cable-
connect type with the has-
sle-free convenience of a
hot-shoe system. Has both
a tlip-up eyepiece and a
diopter.

CIRCUITS, CIRCUITS
For auto shift registra-

tion, white balance. black
balance, beam control, gen-

~ -

com-

; an automatic

.
lock. Digital H'V blankin
circutts. Split-field color ?mr
genersator, too, that meets
the RS- 89A standard.

The KY-210U accepts all
the ootlons and accessories
available for the KY Series,
and can be equipped tor
remo:e sontrol operation
utilizing time-division muhi-
plexin% I's the ideal camera
for EFP, ENG and simple
studio use.

For a demonstration of
the KY-210U, a Spec Sheet,
or JVC's complete catalog,
call, toll tree:

1-300-JVC-5825

Circle (10) on Reply Card

JVC COMPANY OF AMERICA
Protessicnal Video
Conmmunications Division 1
41 Slater Drive

Elmwood Park, NJ 07407

JVC CANADA,
Scarborough, Ont.

JVE

JVC COMPANY OF AMERICA
Professionat Video Communications
Division =
|| 2+ " -
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NEWS st R RN

BE-China trip

Broadcast Engineering, in associa-
tion with the China Broadcast Min-
istry, is hosting a China Broadcast.
March 10-19 to three major cities in
China. Eligible delegates are interna-
tional broadcast industry executives
who wish to determine the markel
potential for their products in China
or further their exisling contacts.

For more information, contact
Roman Associates. P.O. Box 1607,
Lafavette, CA 94549 415-284-9180.

NBC drops teletext

At the end of January. NBC will
discontinue active participation in
leletext services on unetwork feeds.
Some individual alfiliates may con-
tinue local operations, but they will
not receive any data input from the
network.

The reason for the action is the lack
of reasonably priced decoders for the
consumer. Fven when NBC entered
the teletext market in May 1983. tests
involved only speciallv prepared re-
ceivers that were placed in coop-
erating locations.

II' products are produced to make
the service a viable one. NBC will

again take part in the vertical interval
data transmission method.

SSE to study DBS for USIA

Satellite Systems Engineering.
Bethesda, MD, under a contract trom
Martin Marietta. Denver, will study
the lechnical feasibility and estimaled
cost of developing and operating a
direct broadcast satellite system for
the Voice of America and other gov-
ernment international broadcasters.

The study, which was commis-
sioned by NASA’s lewis Research
Center for the United States Informa-
tion Agency. is part ol a USIA pro-
gram to explore long-range alter-
natives lor its international sound
broadcasting facilitics and to expand
ils coverage.

Australia chooses B-MAC

A lechnically advanced transmis-
sion system for the Australian Broad-
casting Corporation will exiend the
range ol ABC services to outback
Australians.

Michael Duffy, minister for com-
munications, said (hat contracls
would be be negotiated with an

Auslralian-based company. backed by
overseas technology. 1o use the
B-NMAC system to deliver ABC TV and
radio services via AUSSAT.

Company service on subcarrier

An in-home data service is being
developed that would allow KSL-AM,
Salt  Lake City. to broadcast its
TeleText-5 data service lo home com-
puters in the stalion’s coverage arca.

The service is being developed and

tested by Bonneville International,
KSL's parent company, and Kahn
Communicalions. Westhury, NY.

KSL's AM subcarrier would be used to
carryv the information to a home com-
puter. which would be connected 1o a
subcarrier receiver.

Digital system patented

The United States Patent Office has
issued CompuSonics. Denver. a pat-
en! for its audio digital recording and
plavback system. announced David
Schwartz. CompuSonics president.

The patent covers all 17 claims filed
by the company lor the floppy disk-
based, digital audio recording and
playback system. Foreign patents in
27 countries are slill pending. =T

Our purpose is clear: to provide the ultimate source for all broac cast related tubes and
components. We've geared our entire distribution system to ship virtually every order the
same day. Our highly personalized service and technical knowledge ts legendary in the industry.
Best of all, because of our large volume buying, Calvert has the lowest prices — and cannot be undersold.

PRODUCTS: Cathode Ray Tubes = Diodes « Klystrons = Monitor Tubes = Plumicons » Receiving Tubes
RF Ceramic Capacitors = RF Transistors = Saticons = Solid State Replacements - Transmitter/Power
Tubes » Tube Sockets, Accessories = TV Linear Devices - Vacuum Capacitors - Vidicons = Vistacons

MANUFACTURERS: Acrian » Amperex = Cetron = EEV = Eimac = GE = Hitachi = ITT = ITT Jennings
Machlett - National - Philips - RCA = Raytheon - Thomson-CSF = Varian = Westinghouse

Call our Toll Free number now and start saving. 800-526'6362
CALVERT ELECTRONICS, INC. &

One Branca Road, East Rutherford, NJ 07073 - 201-460-8800 - Telex 423208 CALV = TWX 710-989-0116
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IF TRANSMITTER FAILURE HAS
CAUSED YOU TO LOSE REVENUE,
LET US INTRODUCE OUR INEXPENSIVE
EMERGENCY TRANSMITTER.

W]at happens at your

station when your FM
transmitter goes down? Or
your studio transmission
link is disrupted? Or a
power loss at the trans-
mitter site occurs?

A XMITR SITE

B sruoo

A — Coverage using QEl
studio location transmitter

B — Coverage using
station’s primary trans-
mitter

QEI has an inexpensive
solution. Our low-power
FM transmitter designed for
studio operation can
handle all these emer-
gencies and keep you on
the air In many cases
you’ll retain the majority of
your audience simply be-
cause your studio is usually
locared more central to
your market than your
transmitter site.

For a small investment
your station will gain
protection against lost
revenues and the embar-
rassment of discon-

tinued service. C
QEl's low-power i

transmitters are all
solid-state and are
available in 150w,
300w or 500-watt
power output levels.
No warm-up is re-
quirea. They are on
the air in less than
10 seconds . .. and

have hundreds of %/ #9750 Fu Taamairres

thousands of trouble-

free hours. Virtually silent
in operation, all our trans-
mitters use QE!l’s famous
675 synthesized exciter.

So cover yourself with a
QEl low-power FM trans-
mitter located at your
studic site . . .

QEI Corporation
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Solve the problems caused
by an STL or main

transmitter failure . . . and
do it on a modest budget.

For more information con-
tact John Tiedeck at 609
728-2020. He will put a
package together to meet
your station’s needs.

v

- e ae
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o

QEIl Corporation
One Airport Drive

P.O. Bex D
Williamstown, NJ 08094
Phone: 609-728-2020
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Ampex Listened When You
Described Your Ideal VTR.

CONSOLE WITH OVERHEAD
PICTURE MONITOR—ONE OF
6 CONFIGURATIONS
AVAILABLE

@#——————— HI FI SPEAKERS LET YOU
APPRECIATE SUPERIOR AUDIO
QUALITY OF VPR-6 WITH
EXCELLENT STEREO PHASE
RESPONSE.

HANDLES SPOT T0 2 HOUR
REELS WITH EQUAL PRECISION
AND GENTLENESS

BRUSHLESS DC SCANNER
MOTOR AND INDIVIDUALLY 3
REPLACEABLE NEADS - -
g DUAL NUMERIC READOUTS —
i o _ ONE FOR TAPE TIME/TIME
LOGICAL, EFFICIENT CONTROL . T ¢ Sl B Sl
PANEL—ALL OPERATOR ==t DIAGNOSTIC CODES, TAPE
CONTROLS UP FRONT SPEED, SETUP CODES

TBC-6 WITH 32 LINE MEMORY ——(— ¢
AND 28 LINE CORRECTION '
WINDOW; PERFORMANCE

MATCHED TO VPR-6.




Now, Here It Is.
The New VPR-6.

hen hundreds of users worldwide told us what
they wanted in a one-inch VTR, we listened closely
and then designed and builtit. It’s our new VPR-6, the
ecasiest VTR to operate, service and maintain of any in
its class. And it’s in the price/performance ratio that
most users want.

Smart, yes. Complicated, no.

Intelligent but not intimidating, the new VPR-6 offers
features that allow you to get the job done more produc-
tively. For example, virtually all machine setup proce-
dures can be done at the highly efficient control panel.
Most board-edge controls typically found in VTR’s have
been eliminated.

You insisted on fast but gentle tape handling. .. the
VPR-6 shuttles tape at speeds approaching 500 ips and
handles all reel sizes from spot to 2 hours with equal pre-
cision and gentleness. The servo microprocessor senses
when the end of the tape is near and slows down the reels
and scanner and unthreads the tape gently.

You asked for power-down memory...so we builtina
long-life battery to protect setups, edit and cue points
and all editor configuration parameters.

“Make it easier to troubleshoot,” you said, and we
built in an extensive diagnostics system that constantly
monitors many system conditions and warns you if a fault
occurs. You can even run from the control panel a diag-
nostic routine using a logic probe to test every ICin
direct communication with the two microprocessors.

A tried and true transport

You demanded reliability. Not wanting to tamper with
success, we borrowed the tape transport and mechanical

design of our reliable and proven VPR-80. We also elimi-
nated most wire harnesses in favor of more reliable

printed wiring boards and backplane connectors through-
out. The modular package allows convenient access
to any part of the VIR for easy maintenance.

A TBC to Match

Because you wanted play
speeds from — 1 to 3X normal
and picture in shuttle, we also
developed the new TBC-6
digital time base corrector,
performance-matched to the
VPR-6. Its 32-line memory
and 28-line correction window
are the largestin any TBC
appropriate for a VTR of
this type.

State of the art editing

So much for recording and
playback, how about editing?
The VPR-6 has all the capabil-
ities you asked for, including
split audio-video auto edit and auto tag. RS-422
serial communications capability lets VPR-6 function
efficiently in a state-of-the-art editing system with
the Ampex ACE and other edit controllers.

First-rate avdio

“Make audio better,” you said, and we did. The VPR-6
has audio (as well as video) confidence playback. The
audio system also offers high quality stereo phase and
an optional fourth audio channel for EBU systems.

Selection of styles

Most users may agree on capabili-
ties, but you prefer a variety of con-
figurations to choose from. So, we
offer the VPR-6/TBC-6 in four con-
sole stvles as well as tabletop and
rackmount versions. Many Ampex
video accessories work with it,
including some you may now own.

in production now

The VPR-6is too good to wait for, so
it’s already in factory production.
Ask your Ampex video sales engineer
to quote price and delivery for any model in any world
standard, and watch his face light up!

AMPEX

Ampex Corpesraton « One of The Signai Companies @

Atlanta 404/491-7112 = Chicago 312/593-6000 = Dallas 214/960-1162 * Dayton 513/254-6101 = Los Angeles 818/240-5000 « New York/New Jersey
201/825-9600 = Sait Lake City 801/487-8181 « San Francisco 415/367-2296 « Seattle 206/575-0156 = Washington, DC 301/530-8800
Canada, Toronto 416/821-8840



Attendance
makes the
art grow
strongenr
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Are you a member of a trade organization—such as AES, EIA, IEEE, ITVA,
NAB, NRBA, SBE and SMPTE? Assuming you are, when did you last attend a
group function? That is the reason, after all, to be affiliated with such organiza-
tions—to interact with others in your field, to share ideas, problems and solu-
tions. You're not one of those who joined for status or political reasons, are you?

Oh, you're not a member? Why not? Your opinions aren’t important to others?
If that’s the way you feel, you're wrong.

If you work in communications electronics, your opinion and your expertise
is of interest and of value. After all, the membership of these groups are much
like you; individuals with different points of view.

By working together, you can find answers to common problems. But without
your ideas, say for a new control system or a different approach to monitoring,
perhaps all possibilities have not been heard.

At the recent 126th SMPTE conference an intriguing dichotomy existed. At
one point, we spoke to several broadcasters (and members of SMPTE) who
observed the new generation of broadcast products and praised the advanced
concepts.

In the next breath, they damned those who they saw responsible for making
the decisions of operation and interfacing of these new products. They admitted
to advantages of component video and to the digital audio experience. Yet they
questioned why they should bow to the wills of those who have set the stan-
dards for the advances.

Later, we encountered another SMPTE member from the manufacturing
point of view. Speaking as part of the educational arm of SMPTE, he asked how
SMPTE could get more interest and input from the grassroots broadcasters, the
equipment users.

Because they will be expected to implement the recommendations developed
by SMPTE, he asked, should they not also take part in developing those recom-
mendations?

What a droll situation. One side argues that no one asks the user. The other is
looking to ask a user. Yet, two sides that want to communicate so badly can't
find one another. Why?

The purpose of trade organizations is to guide and to interconnect broad-
casting and the allied, diverse disciplines of communications electronics. They
exist to benefit the industry overall, and, indirectly, our individual involvements
in the industry.

Associations are broad in their interests. NAB, for example, is concerned
with all aspects of radio and television, representing 4500 radio and 700 TV sta-
tions. But the Science and Technology Division and the Advanced TV Systems
Committee (ATSC) are concerned with present and future technical station
operations.

The bailiwick of AES and SMPTE is in developing engineering compatibility
between the industry’s parts. Station KAAA needs to be technically similar to
WZZZ. Without a compatible framework in which to work, chaos results.
Without standards, there is little possible cooperative interchange.

We think the industry needs trade associations and investigative societies. But
we are distressed by regular criticisms—that the organizations do not serve
their members; that they are ruled more by manufacturers trying to peddle their
wares than by those who must use the products; that new technologies are be-
ing forced upon users against their wishes. Typically, the loudest critics are the
non-active or the non-members.

We see the problem having several facets. First, within communications
organizations, communications is the least abundant asset. Second, getting in-
volved requires that you dedicate some of your time, a commodity in our lives
that is seemingly too precious to waste on our profession. Third, the aura of the
august body of intellectualism, SMPTE, overwhelms the nuts-and-bolts techni-
cian that must maintain an outdated VTR.

An ENG camera operator, whose 8-hour tour of duty chases news stories

Continued on page 126




C reative choice is what TASCAM'’s broad line of
professional mixing consoles is all about.

Starting with our M-30, we've packed more artistic

choice into a modestly-priced package than any console
in the industry. This versatile 8x4 is ideal for everything
from basic recording to video production and
comprehensive small studio applications.

Increased flexibility highlights the M-30’s big
brother, our M-35. This durable 8x4 combines wide-
ranging function capabilities with operating ease. The
M-35 features 4 separate sub groups, solo, independent
monitoring, built-in effects loop, and much more.

For more elaborate production demands, our rugged
new M-520 console gives exceptional precision and
complete control of your 8 and 16 track recording, over-
dubbing and mix down. The M-520’s creative options
include multiple inputs per channel, 8 independent
subgroups, stereo solo-in-place, PFL, balanced and
unbalanced inputs and cutputs, multiple auxiliary
mixes, and long-throw faders.

And if you're recording needs are met by 8 tracks, our
M-512 console gives you the sophisticated functions,
easy operation, and technical quality of the M-520, with
fewer input channels.

See your TASCAM dealer today. He'll tell you
about these and a wide range of other professional
TASCAM mixers, and get you hands-on with the ccnsole
that was built for you. Cr write for more informaticn to
TASCAM, TEAC Professional Division, 7733 Telezraph
Road, Montebello, CA 90640, (213) 726-0303.

Copyright 1984-TEAC Corporation of imerica
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No matter how complex youraudio

production requirements, TASCAM

has the right console to do the job-

‘Tascam
Recording
Consoles.

Mix
With The
Professionals.
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RENG:

New technology for

By Jerry Whitaker, radio editor

Radio stations have used the remote
location broadcast for decades to
bring the listener an added sense of
realism and excitement. Although the
concept of the remote—as it is better
known —has not changed substantial-
ly, the means to accomplish the task

has been quantum leaps in perform-
ance, ease of operation and reliability.

Today’s radio ENG systems can be
configured to provide virtually any de-
gree of sophistication required by the
station. As with any other area of
broadcasting, the key to a successful

RENG system is thoughtful planning.

Planning the network

The importance of careful planning
of an RENG system cannot be over-
emphasized. You should configure the
network based on the precise needs of
the station. Everyone who will use the
system should be consulted to deter-
mine just what type of arrangement
will be needed. Whether a station's
format is all news or AOR, all people
in the news, production and engineer-
ing departments should sit down and
define the network requirements.

Many —perhaps most—RENG sys-
tems were built on a piecemeal basis,

Radio remote broadcasting has come a
long way from the narrowband walkie-
talkie days when a 5W “portable”
transmitter weighed 25 pounds and was
the size of a briefcase. Today’s gear is
small, lightweight and reliable. RENG
equipment has given stations the ability
to take virtually any show on the road.
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as needs dictated and economics
allowed. The lack of a unified plan has
often led to configurations that are
cumbersome (o operate and, in the
long run, are more expensive than
necessary to build for a given level of
performance.

The size and layout of the station’s
market will have a substantial effect
on how you design the RENG net-
work. A system intended to cover a
sprawling urban area of 10,000 square
miles will be configured much dif-
ferently than a tightly clustered urban
center covering 2000 square miles.

The number of stations in the mar-
ket that are involved in RENG activity
will also affect how you design a
system, and what types of equipment
you use. Stations in major metro-
politan areas may find few, if any, va-
cant frequencies for RENG use.

Program malerial can be returned
from the field to the studio through
either of two common routes—wired
telephone lines or wireless transmis-
sion systems of various types. The
route taken back to the studio will de-
pend upon a number of factors, in-
cluding the event’s locaiion, telephone
line availability, setup time and
broadcast duration. (See “Wired vs.
Wireless,” page 26.)

Building a RPU system

In view ol the serious spectrum con-
gestion problems that exist in many
areas of the country, any RPU/RENG
system should be designed to be as
spectrum-efficient as possible and—
equally important —to be as immuneto
undesired transmissions as possible.
Even if you will be operating the
system in an area that does not have a
spectrum congestion problem, there is
no guard against such a problem sur-
facing in the future. In any event, a
well-engineered system is also a
spectrum-efficient system.

The first rule of spectrum-efficiency
is to use only the effective radiated
power (ERP) necessary to do the job.
There is no justification for putting
15W into the air when 5W will pro-
vide the desired (or acceptable) S/N
figure from the receiver.

Ideally, all transmitters in an RENG
system would be equipped with con-
tinuously variable power output
stages. The operator at the remote site
would then run the transmitter with
only enough power output to reach
the required S/N figure at the receive
(studio) point.

Unfortunately, continuously vari-
able power output transmitters are not
generally available. Modification of

new requirements

existing equipment is not an accept-
able solution, as such work would
most likely invalidate the transmitter’s
FCC type acceptance.

A more logical solution is to pur-
chase RENG transmitters with several
different power outputs levels oper-
ating on the same frequency (or fre-
quencies). All of the popular RENG
broadcast equipment manufacturers
offer units with a variety of power out-
put levels. With some equipment, a
low-power transmitter is used and a
power amplifier module is added be-
tween the transmitter and the antenna
to give the needed RF output.

Directional receive and transmit
antennas are a good idea from both an
efficiency and coordination stand-
point. Using a pair of high gain anten-
nas makes it possible to achieve a
much greater ERP for the same trans-
mitter power. Of equal benefit in a
crowded urban area is the eliminalion
of any non-essential radiation.
Through the use of directional trans-
mit and receive antennas, stations
can establish more secure channels by
placing the radiated energy where it
will do the most good (at the transmit
end), and rejecting unwanted signals
from other directions (at the receive
end).

Wired communication systems
for news, sports or programming
can take a number of different
forms, from basic Telco equalized
loops to sophisticated single- or
multiline frequency extension
systems using the dial-up net-

work.
An equalized line offers the user
a simple, reliable link to the

studio. The drawbacks include in-
flexibility, installation lead time
and installation/rental costs.

Although the dial-up network
gives the user a greater degree of
flexibility than standard equalized
loops, the level of performance
(when a bandwidth extension
system is not used) leaves a great
deal to be desired. The most pop-
ular way around this problem is to
use a 2-line frequency extender
system.

There are a wide variety of ex-

tension methods, each with a dif-
ferent way of accomplishing the

task. Basically, audio from the
remote source is split into two fre-
quency bands by a filtering net-
work. The higher frequency com-
ponents are shifted lower by a
conversion circuit for application
to the telephone company dial-up
network. The lower frequency
components are shifted upward
by a second conversion circuit
and applied to a second telephone
line.

At the studio demodulator, ihe
two signals are frequency-shifted
back to their original values,
filtered and recombined to form
the output of the system. Varia-
tions on this method include the
use of singlie- or multiband com-
pressors, variable equalization
and compandor circuits. The use
of audio compression at the trans-
mitting (remote) point, and
reciprocal expansion at the receiv-
ing (studio) end, can provide a
substantial reduction in apparent
line noise.

Wired systems: The alternative ethod

Photo by Ben Weiss

The use of a frequency extender
system on standard dial-up
telephone company lines can pro-

duce some impressive results.
The equipment setup shown was
used by KLSI-FM, Kansas City,
MO, during a week-long remote
broadcast from Disney World Iin
Florida. A Comrex 2-line extender
system was used to feed program
matferial kack to the studio during
the morning and afternoon drive-
time pericds.
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SONY TRINITRONS HAVE BEEN
YOUR PIGTURES CAN LOOK

TRINITRON

An Aperture Grille,
which doesn’t warp, E
instead ofashadow mask,

which does—for high =
color purity. E ;. 3

2 Nine-hundred TV 3
lines for the highest

resolution of any master

control CRT—so details

are sharper, and noise is

never hidden.

Advanced comb filter—

to achieve excellent
luminance/chrominance
separation with mini-
mum artifacts.

4 +.5 mm convergence
within center circle—
to prevent outlines

from appearing around
images.

5 One-percent linearity
in center lines—to
ensure perfectly propor-
tional images.

Current feedback cir-

cuitry—to reduce color
temperature drift to 1%
over 500 hours.

SONY

NEATRIX - BLUE ONLY  DELAY  UNDER SCAN CHEOMA BRIGHTNESS CONTRAST APERTUKRE




If this were live, and you
were critically evaluating
your video signal, you would
be looking blissfully at one
ofthe most revolting pictures
you ever saw.

You would, that is, if you
were viewing a new Sony
BVM-1900 or BVM-1201
Broadcast Trinitron®

The new BVM Master
Control Monitors have been
completely re-engineered
to reproduce your signal
precisely the way it was fed
into them.

If Tiny Tim’s hair was
covered with snow,or hisuku-
lele was making too much
noise, youd know it. Because
these Trinitrons offer the
highest resolution available—
900 TV lines.

This degree of resolu-
tion has been made possible
through Sony’s extensive re-
search and development in
high-definition TV.

However, the real reason
they’re the state of the art in
broadcast CRTS is that they
give you the highest reso-
lution without ever compro-
mising color purity or
brightness.

That’s because instead
of using a shadow mask,
which suffers from the dis-
advantage of being spherical
(therefore causing it to warp

Sonyv Broadea l oducts Cor lﬁ()(lQ n Anne Rd.. Tea
rcglslcredlli arks of Sor C ;

eck. NI 07666, © 1984 Sony Corporation of America. Sor

DRAMATIGALLY IMPROVED SO
THEIR ABSOLUTE WORST.

from heat), Sony uses an ex-
clusive Aperture Grille. It’s
cylindrical, and 1s rigidly
held straight at the top and
bottom,enabling it to resist
thermal or mechanical
bending and ensuring white
uniformity.

And thanks to another
exclusive Sony feature, Auto-
matic Beam Control, when
Mr. Tim goes tiptoeing
through the tulips, they
won't turn into pansies right
before your eyes. Because
the monitor reads its own
signal and instantly corrects
for color drift.

Plus, all phosphors used
in BVM Broadcast Trinitrons
now match the industry’s
US. standards.

For more information
on the one piece of test equip-
ment you shouldn’t be with-
out, the one with mixed
video capability, that’s ready
to accept computer graphics,
and you don’t have to be
Tiny Tim to afford, contact
Sony Broadcast today.

In New York/New Jersey
call Sony at (201) 833-5350; 1n
the Northeast/Mid-Atlantic
(201) 833-5375; 1n the Midwest
(312) 775- 6045 in the South-
east @04) 451-7671 in the
Southwest (214) 639- 3600; 1n

the West (213) NY.
841-8711. SB%dcast

and Trinitro



Until the 1960s,
“‘remote’”’ was rarely spoken
without referring in the same
sentence to “the telephone com-
pany.” Wired systems, either us-
ing the dial-up network or leased
broadcast loops, provided the
vast majority of interconnections
from remote broadcast sites to a
station’s studio facilities.

Since that time, however, radio
systems have assumed an impor-
tant role in remote activities
because they inherently offer
greater flexibility and generally
provide the user with a higher-
quality audio link.

Radio systems are ideally
suited for broadcasts of relatively
short duration from a variety of
locations. Meetings, speeches

the word

Wired vs. wireless

and sporting events, on the other
hand, are probably best handled
by a wired arrangement.

The amount of frequency con-
gestion in the origination area will
also have an effect on which
method a station will choose for
the greatest reliability. Urban
areas in which secure RPU chan-
nels are difficult to find may be
best suited to a wired link.

The amount of lead time given
the station before various events
that need to be covered will also
have a significant effect on the
route taken by the program audio
from the remote site to the studio.
Broadcasts that are scheduled
weeks in advance are obvious can-
didates for the use of a telephone
company (oop. Spot news events,

on the other hand, do not lend
themselves to planning days in
advance, let alone weeks in ad-
vance. In such applications a
radio system is more practical.

The cost of Telco facilities must
also be considered. Unless the
loop is to be left in place for a long
time, installation charges can
become prohibitive, especially if
high-performance equalized lines
are needed for the application.
Many stations are able to justify
the cost of an RENG radio system
based on the anticipated Telco
savings.

This does not mean to imply
that stations should choose be-
tween either a wired or a wireless
link. Large systems are often buiit
using both interconnection
methods, either as various links in
the chain or as back-up protection
in the event of a partial system
failure.

A simple and sometimes elfective
coordination tool is cross-polar-
ization. Two stations on adjacent fre-
quencies may achieve as much as
25dB isolation through the use of dif-
ferent polarizations of transmit anten-
nas, matched by the same polarization
at their respective receive antennas.
Cross-polarization results in varying
degrees of success, depending upon
the frequency of operation and sur-
rounding terrain.

Line-of-sight paths usually will pro-
vide good results, but urban centers
with their reflective buildings gener-
ally cause polarity shifts in the trans-
mitted signal that may significantly
reduce this technique’s benefits.

System configuration
Users’ requirements will vary great-
ly from one station to the next and
from one market to the next. There
are, however, several standard system

fir the requirements of most users.
These range from the simple point-to-
point program relay system common
in many small-scale operations. to
complicated multipoint relay installa-
tions with automatic signal quality
voling circuits.

Figure 1 shows the basic RENG pro-
gram relay system in which one or
more transmitters on a particular fre-
quency are used in the field, and a
single receiver is located at the studio.
All antennas used in the system are
omnidirectional.

Although there is much to be said
for system simplicity, an arrangement
such as this is not practical in an in-
creasing number of urban arcas be-
cause of spectrum congestion prob-
lems and the need to cover large
geographical areas.

The system configuration shown in
Figure 2 overcomes the geographical
coverage area problem through the

(ARS). The range of an RENG sysiem
can be greatly extended by using an
ARS. Such systems also make it possi-
ble to use lower power transmitters in
the field, because the transmitter at
the program origination point only
needs to be powerful enough to reach
the ARS site. This often allows the use
of smaller and lighter remote trans-
mitters, usually hand- or pack-carried
units.

The arrangement in Figure 2 will
satisfy the requirements for wide area
coverage and is sufficient for radio
markets where spectrum congestion is
not a problem. Because all antennas in
the system are omnidirectional. how-
ever, the configuration is not suitable
in large urban areas that experience
frequency allocation problems. For
such applications. you need a more
sophisticated approach.

Figure 3 shows a high-performance,
2-point RENG system designed for

configurations that can be modified to  use of an automatic relay station operation in spectrum-congested
-
RENDTELLOCATION|ECRIRMENT STUOI EQUIBMERT; REMOTE LOCATION £QUIPMENT ARS STATION EGUIPMENT
SRS R R R R = R O R LGS - e e e T Ims RECENVE
o et o e ANTENNA
- _, = RENG
2 TRANSMITTER ARS
RENG L i L STATION
TRANSMITTER e STUDIC k. i
E TRANSCEIVER Z % i
AN E _ 7 ARS TRANSMIT
far 5 ANTENNA
oz, I
ALL ANTENNAS USED
IN THIS SYSTEM ARE
:ESEGWER STUDIO

ALL ANTENNAS USED
IN THE SYSTEM ARE
OMNIDIRECTIONAL

STUDIO EQUIPMENT

Figure 1. The basic RENG program relay system using a single
hop from the remote location to the studio.
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Figure 2. The basic RENG program relay configuration using
an ARS station between the remote location and the studio.



JBL's unique titanium diaphragm and "Diamond Surround” bring
new purity and consistency to high frequency response

IT TOOK JBL SCIENCE,
A NITROGEN EXPLOSION,
AND PURE TimANIUM TO GIVE YOU

PERFECTED HIGH FREQUENCY SOUND.

High frequency sound has always fought with the technology that brings it to the ear. The driver
diaphragm has been most vulnerable, pushed to the breaking point. unable to hold uniform
frequency response.

JBL scientists decided to fight back. They exploded nitrogen into a remarkable metal, pure
titanium, encircling their unique diaphragm with a vibration-
absorbing “Diamond Surround.’ so revolutionary it warranted its
own patent.

The result? A diaphragm that delivers and sustains a power and
purity to high frequency response never before approached in the
industry.

Perfecting titanium technology is just one of innumerable ways in
which JBL science is re-shaping the quality of sound. From driving
your studio monitors in a demanding final production mix, to
critically evaluating in detail actual on-air signal quality. |BL audio
systems are focused on the most exacting demands of the broadcast
professional. To find out which system is designed to meet your
specific requirements, contact your authorized JBL professional
products dealer today.

JBL Incorporated
8500 Balboa Boulevard
PO. Box 2200.
Northridge, CA 91329
USA.
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Selecting an antenna for RENG use

Selecting an antenna foruse in
an RENG system is an important
decision because of the effect the
antenna has on system perform-
ance and spectrum usage.

The usual RENG antenna has,
until recently, been the omnidirec-
tional vertical whip with a small
amount of gain. Many system
planners, however, are now being
forced by interference concerns to
use directional antennas with
moderate amounts of gain. The
low power levels commonly used
with RENG equipment and the
RPU band frequencies make it
possible to economically achieve
increased effective radiated
power (ERP) through the use of
high gain transmit antennas.

High gain antennas also con-
centrate the radiated signal where
it will do the most good, and
minimize radiation in directions
that may adversely affect the
RENG activities of stations oper-
ating nearby.

Omnidirectional vertically po-
larized base station antennas
commonly used in the 150MHz
and 450MHz bands give the user a
gain of 4dB to 6dB. Electrical
beam tilt is sometimes available.
Depending upon the manufac-
turer, up to 20° downtiit can be
provided on 150MHz antennas,
and up to 11° is common on
450MHz omnidirectional units.

A high degree of beamtilt is nor-
mally used when the antenna will

be mounted on a structure that is
substantially above the surround-
ing terrain. The beamtilt will im-
prove the antenna's close-in
coverage.

A typical directional RENG
antenna is the medium gain 5-
element Yagi. It provides about
9dB to 10dB gain over a reference
dipole, with a front-to-back ratio
of approximately 14dB to 18dB.
Figure 6 shows the radiation pat-
tern for a commonly used 5-ele-
ment 150MHz Yagi. This particular
antenna measures 40” X 40" X 4"
and weighs 8 pounds. It is small
and light enough to be used on
remote broadcasts.

It is also suitable for permanent
installation using either horizontal
or vertical polarization. This type
of antenna may be stacked in two
or four bay arrays (with suitable
phasing harnesses) for additional
gain and directivity.

Most Yagi antennas are made
to match the specific frequency
requirements of the user. Multiple
frequency operation using asingle
antenna is possible with a
reasonable VSWR, though, as
long as the operating frequencies
are not removed from the cut
center frequency by more than 1%
to 2%.

A recent addition to the RENG
user’s bag of electronic tricks is
the broadband log periodic anten-
na, which can be used on any
channel within a wide band of fre-
quencies. These antennas provide
a smooth pattern with minimal
sidelobe radiation and a high
front-to-back ratio (typically 25dB
in the 150MHz band). Nominal
gain for 150MHz operation is 7dB.
Units can also be stacked to pro-
vide more gain and directivity.

Log periodic antennas are
usually larger and heavier than
the familiar Yagi. However, they
allow use of the antenna for vir-
tually any frequency within the
specified band at a low VSWR (a
maximum of 1.5 to 1 is typical).

HORIZONTAL PATTERN (H-PLANE)
VERTICAL POLARIZATION
(RELATIVE VOLTAGE}

VERTICAL PATTERN (E-PLANE)
VERTICAL POLARIZATION
(RELATIVE VOLTAGE)

Figure 7. The radiation patterns for the Scala CL-400 broadband log periodic

antenna, designed for use in the 450MHz RPU frequency band.

Figure 7 shows the radiation
pattern of a log periodic antenna
designed for use in the 450MHz
band. Horizontal or vertical
polarization is available. This
antenna has a gain of 8dB and a
front-to-back ratio of 35dB. This
unit is ideally suited for areas with
high spectrum congestion.

Just as a TV or FM broadcast
antenna must be protected
against icing problems, so should
antennas used in RENG applica-
tions. Although antenna de-icers
are not used in RENG installa-
tions, a radome is often available
for the antenna to protect it from
damage ordegradation in perform-
ance because of snow, ice or salt
spray.

Scala CA5-150H Yagi
Horizgnth) Potarization
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Scala 2CA-5-150 YagiArray
Verticatl/ Polarizatio
Horlzontal{Stack

Figure 6. Radiation patterns
for the CA5-150 5-element
Yagi antenna made by
Scala Electronics for the
150MHz frequency band.
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We designed-in features
the competition couldn'.

INTERCOM. MON SEL Get the compeitive edge with our new
LEVEL “noo o 0-a _family of field/studio cameras. The SK-97 and
W --.-eucr 5K-970 combine on-board computers and
it advanced lechnology to provide the maximum
..EG.Z‘#'\‘\ [F et flexibility and conrol available today.

CLR BAL\
BREAK

.\(im. e
. . No competitive video camera automatically

i ASU sets up full color balance and full registration,
including the green channel, in just two minutes.

No other video camera in its class has a full
function, “smart” Remote Control Unit offering
more capability in less space.

@mucnl

No other zompetitive video camera offers real

time registration correction during lens zooming

and focusing.

FUJINON [
g a3
ss b ERT

o

No other camera in its class offers automatic
corner regist-ation correction as part of its
autormatic registraiion set-up.

DATA CONTROL
e No other video camera has a prism heat sensor

and pre-programmed ROM to ensure correcl
registration in real time.

Each cam=ra cantains an on-board computer
that allows simultaneous set-up of up to 42
cameras witnin two minutes. Plus only one
camera is affected in case of auto set-up falure.

M:)DE CLEAR

e -
MASTER BLK

Our SK-970 and SK-97 Computacarmns ofter

HitaChi ’s superior noise-free video (59 dB

signal-to-noise-ratiol)

SK.970 and SK-97 Combine all this with other advanced features

such as 700 horizontal lines of resolution, high
COmPutacams gainin 3 dB steps from 0-21 dB, completely
B interchangeable boards, and built-in auto
diagnostics, and you can see why our SK-970 and
SK-97 Computacams stand alone!

Get the features the competition couldn’t
design in. For descriptive literature, technical
information, or a personal demonstration, contact
Jack Breitenbucher, National Sales Manager,
Hitachi Denshi America Ltd., Broadcast and
Professional Division, 175 Crossways Park \West,
Woodbury, N.Y. 11797 {516) 921-7200 or
(800) 645-7510.

@ HITACHI
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RENG work is done on two
primary bands of frequencies set
aside by the FCC for remote
pickup unit (RPU) operation. A
number of frequency groups are
allocated near 150MHz and
450MHz. Some assignments are
also made on frequencies in the
25MHz region. A particular broad-
cast station is not restricted to a
maximum number of RPU systems
that it may put into operation. The
needs of the station and the bud-
get available for equipment pur-
chase are, instead, the major con-
trolling factors.

Most RENG activity is centered
in the 150MHz and 450MHz bands.
In these slices of spectrum, three
license classifications exist:
Automatic Relay Station (ARS),
Base Station and Remote Pickup
Mobile Station.

ARS systems are designed to
receive program material on one
frequency and retransmit it on
another. In this way, the coverage
area of the RENG system can be
extended considerably.

RENG equipment licensing

Base stations, as might be ex-
pected, are fixed-position trans-
mitters used for communication
between a central point and one
or more remote points. Base sta-
tions may, in the event of
emergency conditions, be used as
a program relay channel for
Emergency Broadcast System in-
formation.

Remote Pickup Mobile Staticns
consist of vehicle-mounted and
hand-carried transmitters. They
are usually licensed as a system
in conjunction with a principal
base station, or stations. Remote
Pickup Mobile Station licenses
generally specify a minimum and
maximum number of mobile trans-
mitters allowed in the RPU sys-
tem. Standard divisions include
from one to four stations, four to
12 stations, 10 to 20 stations and
20 to 50 stations.

The commission’s rules require
that the transmitter power for an
RPU station be limited to a level
necessary for satisfactory cov-
erage of the service area. In any

event, not more than 100W
transmitter power output will be
licensed. RPU transmitting equip-
ment operating on board an air-
craft is normally limited to a max-
imum transmitter power of 15W. A
mobile station consisting of a
hand- or pack-carried transmitter
is restricted to not more than 2.5W
power output.

All RPU transmitting equipment
must be type accepted by the
commission and checked each
year (for units with more than 3W
output) for frequency accuracy,
deviation and RF power output.
FCC rules also require that RPU
transmitters rated for 3W or
greater be equipped with a circuit
that will automatically prevent
modulation in excess of the au-
thorized limits. In other words, an
audio limiter must be built into the
unit.

There are virtually no operator
requirements for the use of a unit
in the RPU service. Any person
designated by and under the con-
trol of the licensee of the station
may operate the equipment. An
operator’s licence, as detailed in
Part 13 of the commission’s rules,
is not required.

areas. At the remote site, two trans-
mitters and two antennas are used.
The communications transceiver is
used to set up the program audio link
and to relay cues and coordinating in-
formation. The low-power transmitter
and its associated directional transmit
antenna are used to relay the program
signal to the studio.

At the studio site, a communica-
fions transceiver, feeding an om-
nidirectional antenna, is used for
setup information, cues and coordina-
lion work. The multi-antenna receiver
system picks up program audio.

The cues and orders radio system
shown in Figure 3 is used for general
purpose communciations not requir-
ing wide frequency response and a

AEMOTE LOCATION EQUIPMENT

high S/N ratio. The lower power pro-
gram relay transmitter and directional
receive and transmitter antennas
provide a secure and quiet channel,
without causing interference to other
RPU band users in the area.

When the remote broadcast is not
on the air, the omnidirectional anten-
na is patched injo the broadcast-
quality RPU band receiver at the
studio through the coaxial switch, K1.
Once contact has been established
with the remote crew. one of the direc-
tional antennas—which are mounted
on a common mast driven by a re-
mote-controlled antenna rotor—is
switched into the studio receiver.

The polarization of the transmission
from the remote site is planned before

STUDIO EQUIPMENT

YAGI ANTENNA

VERT. POLARIZED
RECEIVE ANTENNA _I
=" - l t
HORIZ POLARIZEQ
LOW POWER
PROGAAM RECEIVE ANTENNA
TRANSMITTER

ANTENNA
ROTOR

QUNIDIRECTIONAL S
OMNIDIRECTIONAL,
ANTENNA
GUES AND ORDERS
COMMUNICATIONS
TRANSCEIVER

Figure 3. A high-performance 2-point RENG system designed
for operation in frequency-congested areas.
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OMNIDIRECTIONAL
RECEIVE ANTENNA

MONITOR RECEIVER STATUS

REPEA' SENSE

the remote crew leaves the studio.
Selection of either horizontal or ver-
tical polarization is made during the
frequency coordination process, or at
the discretion of the user. Engineers
may find that a particular polarization
yields better results from certain
geographical areas, and in such cases,
that polarization would be chosen.

Once the proper antenna has been
selected, the antenna rotor is adjusted
for maximum received signal
strength. The studio operator then
talks the remote crew into the best
position for its Yagi transmit antenna.
At this point, the antennas are locked
down, and the link is ready for the
remote broadcast.

If a variable power output transmit-
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Figure 4. A high-performance, secure-channel ARS station
with remote control of system functions.




Front row view
for everyone

General Electric Professional
Large Screen Video Projection

With General Electric's exclusive system for bright, sharp
professional-quality pictures, up to 25 feet wide, General
Electric Professional Large Screen Video Projectors are
making presentations more dramatic, more productive, and
more convenient.

Whether videotape, live transmission, TV programming or
data direct from your computer, the pictures projected can
be seen by everyone in the room, all at once, even when
room lighting is provided so viewers can take notes anc
refer to written material.

The color projectors show every viewer the same
accurate color reproduction. An exclusive General Electric
system registers the colors for you, eliminating time-
consuming manual adjustments.

Portable and flexible, General Electric projectors are
being used in a great variety of applications, including both
rear and front projection. Ask our applications experts
whether yours can be added to the growing list, which
includes:

Education: Medical, dental, engineering, computer science
instruction.

Business: Sales meetings, industrial training, product
presentations, real-time display of computer-generated
data, teleconferences.

Entertainment: Theatre television, closed-circuit TV
events, overflow crowds, special effects.

Television Production: Backgrounds for news programs,
special effects, data display, program previewing.

Call or write: General Electric Company, Projection Display
Products Operation, Electronics Park 6-2086, Syracuse, NY
13221. Phone: (315) 456-2152. TWX710-541-0498.
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View from finish-line projected in racetrack lounge is preferred
over grand stand by many patrons.

View from ringside transmitted live to guests in Caesar's Palace
lounge.

View from spacecraft transmitted live from NASA to sell-out
planetarium crowd.
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View from armchair at home is duplicated between races to draw
extra admission fee at racetrack lounge.

GENERAL @B ELECTRIC
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ter is used at the remote site, or
transmitters of various power levels
are available, the transmitter power is
next adjusted to give the desired S/N
performance from the studio receiver,
After power output has been set, the
antennas on both the receive and
transmit ends are checked again for
correct positioning.

Although this process may be time
consuming and require the purchase
of additional equipment, it will assure
a high quality, secure, RF link from
the field to the studio. This system will
also result in a minimum amount of
unwanted radiation to other RPU
band users.

Figure 4 shows a high-performance,
secure-channel ARS. The same anten-
na selection and positioning pro-
cedure is used in the ARS installation
that was used in the 2-point system of
Figure 3, except that the antenna swit-
ching and positioning work is done by
remote control.

The link for this remote control
system can be a subcarrier on the
main station broadcast signal, a
separate dedicated radio link, a dial-
up telephone patch or a leased Telco
data or voice loop.

A standard broadcast transmitter
remote control system is used at the
ARS station, with the various channel
on-offlup-down functions performing

the necessary switching and position-
ing work at the ARS site. For stations
with multiple-site capability on the
main transmitter remote control sys-
tem, the ARS remote point can be sim-
ply treated as another transmitter site
and controlled as such from the
master unit.

A monitor receiver is included at
each ARS installation to inhibit acti-
vation of the ARS transmitter if a
transmission is already in progress on
that frequency. As shown in Figure 4,
the control commands are received
over a subcarrier receiver from the
main station transmitter. The relay
station logic interfaces the remote
control unit with the receive antenna
coaxial switch and the antenna rotor
control box.

During setup, the telemetry section
of the remote control unit provides an
audio FSK signal that is sent back to
the studio control unit via a Telco line
or the relay (ARS) transmitter, as
shown.

The SCA, omnidirectional program,
monitor and relay transmit antennas
are all fixed in position. Only the
directional receive antennas, one set
for horizontal polarization and the
other for vertical polarization, are
movable. This arrangement provides
maximum flexibility and minimum
risk of program audio disruption.

A sub-audible tone or identification
tone burst may be transmitted to un-
lock the ARS repeater transmitter.
This prevents undesired traffic from
activating the repeater.

The selection process can also be
used to prevent miscellaneous traffic
from appearing at the audio output of
the studio receiver. Without such pro-
visions, unwanted traffic or noise
bursts may be heard at the listening
position. A source identification tone
can be used to enable the receiver
audio, assuring that any transmis-
sions heard out of the RENG monitor
speaker at the studio are desired.

One of the problems you might ex-
perience with ARS equipment is the
possibility of a desired signal opening
the system, and an undesired signal
keeping it open after the desired traf-
fic has ended. This can occur if you
use the tone burst method of repeater
keying.

For example, a valid tone burst sig-
nal unlocks the ARS system and then
undesired noise or traffic holds the
channel open after the desired traffic
has ended by prohibiting a loss-of-
carrier indication from the receiver.
The ARS will be struck open until the
level of the interfering signal drops to
a point that allows the receiver to
squelch and generate a loss-of-carrier
command to the ARS system logic. To

Shure’s new FP11 and FP12 field
production units help the signal
come through loud and clear. The
compact size and ultra-rugged design
of these units make them perfect
for ENG, EFP film and even sound
reinforcement situations. Light-
weight, with belt clips, they'll go

__ Perfect reception
in long yardage situations.

anywhere to cover all the action.
FP12 Headphone Bridging Amp
The FP12 lets you check any
audio line through headphones,
without terminating the signal. The

unit accepts standard %" or 3.5 mm
mini-plugs. Its 96 dB of gain drives
headphones even with a weak signal.

Circle {17) on-Reply Card

FP11 Mic-to-Line Amplifier

The FP11 boosts mic signals to
line level by up to 84 dB, giving a
clear, static-free signal over long
distances. It features a precision
stepped gain control, a switchable
limiter, and easy access to batteries
for checking or replacement,

" THE SOUND OF THE

(312) 866-2553.

PROFESSION

For more information on Shure’s
complete field production family,
call or write Shure Brothers, Inc.,
222 Hartrey Ave., Evanston, IL 60204,

ALS:..WORLDWIDE.



The ingredients of Varian’s new
S-Tube bring

super-high efficiency.

Varian’s new “S-Tube” klystrom——

operates at super-high effi-
ciency—translating to signifi-
cant savings in electric utility
costs for UHF-TV broadcasters.
The new S-Series, 5-cavity
klystron provides significant
improvement in operating effi-
ciency through a unique config-
uration of tuning and cavity
loading.

Efficiency-tuned for
10% improvement.

The new S-Series klystrons are
tuned to maximize efficiency
while maintaining useful gain.
The Q of the second cavity is re-
duced by external loading and
the output cavity is optimized by
use of a variable visual coupler.
These tubes will provide effi-
ciency improvement of up to 10
percentage points over current
high efficiency types when used
under equivalent conditions.

Interchangeable with
Varian H-tubes.

The most practical aspect of the
new S-Series tubes is the com-
plete interchangeability with the
Varian VA-953H-Series tubes,
providing broadcasters maxi-
mum flexibility in planning new
equipment acquisitions.

More information on Varian’s
new S-Tube is available from Var-
ian Microwave Tube Division, or
any Electron Device Group
worldwide sales organization.
Varian Microwave Tube Division
611 Hansen Way
Palo Alto, California 94303
Telephone: 415-424-5675
Varian AG
Steinhauserstrasse
CH-6300 Zug, Switzerland
Telephone: 042-23 25 75

varian
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Sports Time Cable Network wanted Midwest to

deliver all the big hits - the game
winning RBI's, the bruising
tackles, and devastating left jabs -
from any location, atany time. We
designed and constructed Eagle]l,
45 feet of production capacity
with more versatility than any
mobile unit on the road today.
What makes it the biggest hit are
fine components like:

= [kegami HK-357AT Automatic
Color Cameras that set the
standards for picture resolution,
signal to noise ratio and
registration accuracy.

»[kegami HL-79EAL, the hand
held camera that produces higher
quality images than many other
manufacturers’ studio models.

= lkegami 9-Series Color
Monitors, reknowned for superb
resolution and amazing life-like
colors.
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This dedication to quality
and versatility is evident
throughout the unit. We used our
25 years of engineering
experience to integrate these
excellent components into a
complete system that could
handle any assignment.

The equipment package
includes:
= Five lkegami HK-357AT
Cameras with Triax and Canon
40:1 Lenses.
= Two lIkegami HL-79EAL

Cameras with Canon 13:1 Lenses.

= 24-Input Grass Valley 300/3A
Production Switcher.

s Four Ampex VPR-2B One Inch
Tape Machines with Slo-Mo.

= One Sony BVU-820 Umatic VTR
with Slo-Mo.

= One Sony BVU-800 Umatic
VTR.

= One VHS and one Beta VTR.

= Harris HDE- 200 Digital Effects
System.

= Adda ESPII Still Store System.
= Auditronics 36-Input Stereo
Audio Console.

® Chyron 4100 Graphics
Generator.

= Two Adda VW2 Frame
Synchronizers.

Zincle (19) on Reply Card

Eaglel is delivering the big hits
for the Sports Time Cable
Network, a Multimedia subsidiary.
In fact, because of its diverse
capabilities, other companies are
leasing it. So the unit is also
delivering hit specials, stage
shows, and concerts.

For the large scale
teleproduction unit or any other
communications system, do what
Sports Time did. Call on Midwest.
We'll deliver a big hit for you. For
further information about leasing
the Eagle 1, contact Bill Spiegel at
Multimedia Entertainment
513-352-5065.

MIDWEST

Communications Corr-

Mobile Unit Group
One Sperti Drive
Edgewood, KY 41017
606-331-8990
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The Standard by whic others are judged=s

Over 50 years aga, TELEFUNKEN invent=d
the magnetic recorder. Since then,
TELEFUNKEN has been the leader and
innovator in recorder technology. German
design, Germar engineering and Geman
craftsmanship Fave created the MZ1
recorder, a systerr that once again has
raised the standards for performance.
durability end value.

The M21’s micraprocessor controls all
record/EQ/moritar and transport logic,

Exclusive United States Distributor:

and is accessible through an
And, the TELEFUNKEN M21 is the only
machine with TELEFUNKEN's Anamorphic
Metal Ultra-life heads for superior per-
formnance and durability, in keeping with
the TELEFUNKEN tradition.
Bejore you buy a machine /A\
cla®ring advanced
technology, vou should ‘ »
talk to the people who
advanced that technology.

W

quad eight/ Weslrex

INTERNATIONAL HEADQUARTERS: 225 Farkside Drive, San Fernando, CA 91340 USA
Teleohone: 818-898-2341 Telex: 662446

EASTERN UNITED STATES OFFICE: 2400 Crestmoor Road. Suite 327. Nashville, TN 37215
Ciscle (20) on Reply Carc 'elephone: 615-386-7127
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Photos courtesy of NBC Radio

ADVERTISEMENT

The impressive array of items that
can be transported in Alan Walden's
RRAT-pak equipment case.

The RRAT-pak

One of the biggest problems
many radio news reporters have in
covering an event is not necessari-
ly getting the story, but getting the
equipment to do the story.

There must be some unwritten
law of broadcasting that states no
matter how much gear you bring
to an event, it is not enough. You
will always leave something back
at the station.

This problem is serious enough
when the station is a few blocks
away. Imagine leaving something
back at the office when you're a
network news reporter and your
story assignment is somewhere in
Central America!

The ideal solution would be a
medium-sized carrying case that
could hold all the supplies that
you could possibly need on any
assignment. But can it be done?

Alan Walden of NBC News—
after frustration over the grab-bag
approach to transporting the tools
of his trade—proved that it can be
done. He put together something
he calls the RRAT-pak, an
acronym that stands for remote
record and transmit.

The accompanying photos
show the wide variety of items
that Walden managed to fit neatly
into a 12" x 18” x 5” aluminum
camera case. The whole package
weighs only 35 pounds and can be
carried using the built-in handle or
a shoulder strap. Best of all, it will
fit underneath an airline seat. The
case can be packed or unpacked
in less than five minutes.

In case you're wondering what
can fit into Walden's RRAT-pak,
here is a list:

* A Comrex PLX low frequency ex-
tender and power pack.

e A Sony TC-5000 cassette
recorder, including a case and car-
rying strap. (The recorder also
functions as a 2-channel audio
mixer.)

* An Aiwa TP-26 cassette
recorder.

* A Shure SM-63L microphone.

e An Atlas desk stand—the
heavyweight kind that can’t be
knocked over.

* A Sony headset/lip microphone
combination.

e An induction coil acoustic
coupler.

* A set of telephone clip heads.

* An assortment of tools.

* A 110V to 220V voltage con-
verter.

e An assortment of cables and
connectors.

e Spare cassettes and batteries.
* And several miscellaneous
items, such as a small flashlight,
stop watch, pad, pencils and set
of mini binoculars.
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If you demand
absolutely the best
audio transformer...

Superb specifications, consistent per-
formance, and unsurpassed reliability
have earned Jensen a solid reputation as
the world's preeminent manufacturer of
audio transformers.

We control every facet of design and
construction, from core alloy up, using
sophisticated computer modeling tech-
niques. With 5 years software develop-
ment background, including an AC circuit
analysis for Hewlett-Packard’s desk top
computers, we now market our own
advanced circuit optimization programs.
Because Jensen transformers are
designed to function as an integral part of
the circuit, not as an afterthought, all
parameters can be optimized. The result
is a clearly audible improvement in trans-
former technology. For example, our
Model JE-115K-E mic input transformer
has under 1% overshoot with no RC
damping network (bridged output), and
exceptional magnitude and phase
response.

Our highly qualified technical staff is
eager to assist you with expert applica-
tions engineering. Discerning engineers
have field proven our transformers, by
the tens of thousands, in the most
demanding environments — professional
recording studios, fixed and mobile
broadcast facilities, and touring sound
systems. That returns and failures are
rare is no accident; we place strong
emphasis on quality control.

We carefully inspect every transformer
before and after encapsutation. Then, in
our computerized automated test lab, we
verify that each and every transformer
meets or exceeds its specs.

We take this extra care because we are
dedicated to excellence. So next time you
need a transformer, insist on the best —
insist on a Jensen.

JENSEN TRANSFORMERS INC.

10735 Burbank Boulevard

North Hollywood, CA 91601

Phone: (213) 876-0059

Closed Fridays, visitors by appointment only.

UK DISTRIBUTION BY:
Scenic Sounds Equipment Ltd.
Unit 2, 10 William Rd.
London NW1
Phone: {01) 387-1262

{01) 734-2812
Telex: 27939 SCENIC G

FAR EAST DISTRIBUTION BY:

Towa Engineering Co. Ltd.

No. 7th Azuma Bldg./1-9, Sakuma-cho, Kanda
Chiyoda-ku, Tokyo 101

Phone: {03) 253-3537

AUSTRALIA DISTRIBUTION BY:

Syntec International Pty. Ltd.

53 Victoria Ave./ Chatswood, N.S.W. 2067
Phone: (02) 406-4700 Telex: SYNTEC AA 70570

NEW ZEALAND DISTRIBUTION BY:
Barton Sound Systems Ltd.

18 Norwich St./Auckland 1, New Zealand
Phone: (09) 732-416
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--.insist on a Jensen!

Choose from a wide variety of types and packages

- Computer optimized design
- 100% tested — consistent quality

* Low distortion

- Wide bandwidth

« Minimum transient distortion

INPUT TRANSFORMERS AND SPECIAL TYPES

léwma | Bana- | 206z
e Caa §¢w mm -3dB m
~ Model | Application | Hz/20kHz |@(kHz)| (degrees) |
MICROPHONE INPUT
JE-16-A Mic in for | . | A=1 T64.21 ] 42.89 | 29.60
JE-16-B 990 opamp 150-600 1:2 +8 | 0.036/0.003 0.08/ —-0.05| 200 8 <1 | 17 30 1 B-2 | 6886 | 4599 | 31.74
JE-13K7-A | Mic in for . ’ A=1 | 64.21 | 42.89 | 29.60
JE-13K7-B | 990 o I.C. 150-3750 | 1:5 +8 | 0.036/0.003 0.09/-0.21| 85 19 | <2 | 23 30 1 B_2 | 6886 | 4599|3174
Mic in for [ .
JE-115K-E | "¢ opamp 150-15K | 1:10 -6 | 0.170/0.010 E~0.50/ +0.10| 115 5 . <7 |15 -30 1 3 42.03 | 28.07 | 21.92
LINE INPUT
T
JE-11P-9 Line in 15K-15K ll 1:1 +26 | 0.025/0.003 0.03/-0.30| 52 -28 | <3 -30 1 1 103.47 | 69.13 | 47.69
— T
JE-11P-1 Line in 15K-15K 11 | +17 | 0.045/0.003 0.03/-0.25| 85 23 | <1 30 1 3 40.05 | 26.76 | 20.90
JE-6110K-B | Line in 36K-2200 i B=1 | 62.86 | 42.01 | 30.83
JE-8110K.BB | bridging | (10K-600) | 41 | +24| 0.005/0.002 | ~002/-009) 125 | -12 | <1 30 | 1 IBB-2 | 7152 47.79| 32.97
Line in 30K-1800 .
JE-10KB-C bridging (10K-600) 4:1 +19 | 0.033/0.003 011/,-0.08| 160 g <2 -30 1 3 41.56 | 27.76 | 19.16
Line in 600/150- | 11 |
JE-1155P-8M repeat coil |600/150 | split +22 | 0.035/0.003 | —0.03/ -0.00} 120 | -9 <35 -30 1 4 151.90 |101.47 | 70.01
Line in/ 600/150- | 1:1
JE-11SSP-6M repeat coil 6007150 | split +17 | 0.035/0.003 | -0.25/ -0.00 | 160 | -5 <3 -30 1 5 79.22 | 52.91 | 36.51
SPECIALTYPES
i 2-way’ | P , [ _
JE-MB-C mic spit ‘150-150‘ 111 +1 0.059‘0,003 016/ -0.13 | 100 12 | <1 30 2 3 34.60 | 23.13 | 18.06
) 3-way? 150-150- a1 . - . )
JE-MB-D mic spiit 150 111 fz 0.044/0.003 0.14/-0.16 | 100 12 | <1 30 3 | 3 60.09 | 40.15 | 31.35
4way’  |150-150- |11, e - ) _ '
JE-MB-E mic split | 150-150 1:1:1:1 ) +10 | 0.050/0.002 ¢.10/-1.00| 40 18 <1 3 4 1 96.90 | 64.73 | 44.66
JE-DB-E %{e&‘”{’;’r" 20K-150 | 12:1 | +19 | 0.096/0.005 | -0.20/ ~0.20| 80 18 | <1 -3 | 2 6 |43.57|29.11|22.73
|
1. (dBu) Max input level = 1% THD; dBu = dBv ref. 0.775 V PACKAGE DIMENSIONS: w L H
2. With recommended secondary termination 1 = 1%6" Diam. x 1%¢"
3. Specifications shown are for max. number of secondaries 2 = 1% x 1% x 1A
terminated in 1000 ohm (typical mic preamp) 3 = 14" Diam. x 1%e¢"
4. Separate lead supplied for case and for each faraday shield 4 =1%" x 1% 2'2" w/solder terminals
5. Except as noted, above transformers are cased in 80% 5 = “%" Diam. x 1%"
nickel mu-metal cans with wire leads. 6 = “'&" Diam. x '%¢"
NICKEL CORE (]JTPUT TRANSFORMERSS *
. i | Typical THO Frequency :m %W Wi s e
; . | e | (eBrel Tkt) —‘ﬁﬂ” mm L e -
_ Model  [Constructi _ [Pri:Sec| (dBu linding | 20Hz/1kHz | 20Hz/20kHz | @ (kHz | (degress) | (%) Package® | 1-18 |100-249 | 1000
Quadfilar  [600-600 | 1:1 >450 -21
EZ_S-BMCF 80% nickell 150-600 | 1:2 +28 [ 2 al 200 0.002/0.002* 0.02/-0.02| “ygp | 41 <1 7 87.41 | 4417 | 30.47
Quadfilar [600-600 | 1:1 , >450 -12
JE-123-DMCF gnor nickel | 150-600 | 1:2 “+ 21 2 1.0 160 | 0.004/0.002 |-0.02/ -0.00| “5ap ge | < 8 50.71 33 88 23.38
600-600 | 11 , >450 -19
JE-123-8BLCF | Quadfilar 150-600 | 1:2 +32 2 —1._1. 20 | 0.041/0.003 |-0.02/-0.01] "4z, | —40 <1 7 61.30 35 /9 24.70
. 600-600 | 11 , _ . >450 12
qE—123-DLCF Quadfilar 150-600 | 122 +27 2 |-1.0) 1€ | 0.065/0.003 0.02/-0.01] “py5 25 <1_- 8 39.61 | 26.45 19.42—
. 600-600 | 1:1 >45C 12
JE-123-SLCF | Quadfilar 150-600 | 12 +23.5 2 —1.1_ 202 | 0.088/0.003 |-0.03/ —0.01_ 245 og | <! 9 33.48 | 22.35 | 15.43
) 600-600 | 1.1 , ; >45C -1.2
JE-112-LCF | Quadfilar 150-600 | 1:2 +20.4 2 |-16| 2¢Q |0.114/0.003 |-0.03/-0.01 205 35 <1 i 10 25.48 | 17.01 | 12.49
JE-123-ALCF |Quadfilar |66.7-600 | 1:3 | +26.5 3 |[-13 €Q ]0.125/0.003 |-0.04/+0.06| 190 46 | <6 8 42.14 | 28.75 | 19.42
Bifilar w/ [600-600 | 1.1 | " ~0.02/ +0.01 [>10MHz| +1 1
JE-11S-LCF splitpn. | 150-600 | 1:2 | +30 !1(sec) -1.7] 6.Q | 0.058/0.002 002/ -005| 155 a1 | <1 8 42.14 | 28.15 | 19.42
6. Multifilar construction has no faraday shield: cannot be used as PACKAGE DIMENSIONS: 1] L H Mounting Centers
input transformer. All specifications are for 0 (2 source, 600 (2 load -~ 11_ ;; N N 213,
7. Max output level = 1% THD; dBu ~ dBv ref. 0.775 V S0 PRl = 23/,',6
8. Source amplifier —3dB @ 100 kHz S e e B E
9. Output transformers are horizontal channel frame type with wire leacs, 18 - 1'/?5" ))‘( 1,/‘;5? : 13/?5" 1%,,

vertical channel frames available.

1 IMPROVED PERFORMANCE

* NEW MODELS

These charts include the most popular types which are usually
available from stock. Many other types are available from stock
or custom designs for OEM orders of 100 pieces or more can be
made to order. Certified computer testing is available for OEM
orders. Call or write for applications assistance and/or detailed
data sheets on individual models.

Prices shown are effective 6 1/ 84 and are subject to change without notice.
Packing, shipping, and applicable sales taxes additional.
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FCC TYPE ACCEPTED

AX-10 AM Stereo Exciter.

.
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Second Generation C-QUAMP® Digital Design.
[J Independent Right and Left Channel IF Modulation Technique.
L] Built-in Frequency Synthesizer.

[J Peak-reading LED Modulation Display.

C-QUAM® |s a Registered Trademark of Motorola, Inc.

BROADCAST
ELECTRONICS INC.

4100 N. 24th ST, P.O. BOX 3606. QUINCY, iL 62305-3606, {217)224-9600, TELEX: 250142

For Earliest 1985 Delivery,
Place Your Order Now.

Circle (22) on Reply Card

A 3-Chip CCD, ENG
Camera Under $17,000?

Call NEC Toll-Free
1-800-323-6656.

SP-3 from NEC. The cam/corder
combo for all VTR formats. Without
burn-ins, comet tails, retubing,
or re-registration. Just call
NEC toll-free. For a camera that
won’t go down the tubes.

NEC

IMAGINE WHAT WE'LL DO FOR YOU

NEC America, Inc., Broadcast Equipment Division
130 Martin Lane, Elk Grove Village, IL 60007

In Ninois 312-640-3792.
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The crowded skies

Radio channels typically used
for RENG work are assigned on a
shared basis, so receipt of a
license is no guarantee of unlim-
ited interference-free operation.
Indeed, an unused channel is the
exception —not the rule—in most
larger urban areas in the United
States.

Frequency coordination is a
complicated procedure that re-
quires careful thought, planning
and generally a large amount of
lead-time. Broadcasters rarely
have to decide whether they wish
to become involved in frequency
coordination efforts. The need for
coordination is usually painfully
obvious to all people involved in
RENG.

The main driving force behind
coordination efforts has been the
Society of Broadcast Engineers,
which has set up a National Fre-
quency Coordinating Committee
to encourage and to assist in local
coordination efforts.

Spectrum congestion is a sad
fact of life for many stations
engaged in RENG today. Users
must recognize that coordination
is vital to the reliable operation of
remote broadcast systems. Spec-
trum congestion will, in all like-
lihood, become worse in the
future, not better.

interference survey

The July BE contained a post
card questionnaire dealing with
the interference problems broad-
casters experience because of the
operation of land mobile transmis-
sion equipment.

Most of the respondents, 87%,
said that land mobile base station
transmitters were located near
theirENG/RENG receiveantennas.
The major problem experienced
with these transmitters, according
to the respondents, was the
generation of intermodulation
products at shared sites. The
method used most often by sta-
tions to eliminate this in-
terference was the installation of
cavity, notch or bandpass filters
on the input of receiving equip-
ment.

Respondents indicated that the
best way the industry as a whole
could reduce the interference
problems would be to implement
strict frequency coordination
policies for broadcast and land
mobile operations. The survey
results are summarized in Table 1.

We also asked respondents to
comment on the interference
problems they have personally ex-
perienced with land mobile oper-
ators or other broadcasters. A
sampling follows:

“We have lost on-air RENG pro-
gramming and spent large
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amounts of time on interference
tracking. | have been spending

money on my system because
land mobile people have not been

equipment:

2. Out-of-band radiation.

mobile operations.

communications.

in the July BE.

The major problem experienced with land mobile transmission
1. Intermodulation products.
3. Desensitization of receiving equipment.

The method used to eliminate interference:
1. Installation of cavity, notch or bandpass filters.
2. Relocation of receive antennas for greater horizontal or vertical
separation from land mobile transmit antennas.
3. Installation of more selective receive antennas.
4. Placement of receivers farther away from land mobile transmitters.
5. Use of special encoding/decoding techniques.

The best way the industry could reduce interference between services:
1. Strict frequency coordination policies for broadcast and land

2. Better enforcement of the last in interference policy.

3. Assignment of land mobile reserve bands for use by broadcasters.

4. Implementation of new transmission technologies, such as
amplitude compandored sideband (ACBS) systems.

5. Use of vacant UHF TV channels for broadcast and land mobile

Table 1. Results of the interference questionnaire that was published

spending money on their

systems.”

“Because most land mobile
transmitters use vertically polar-
ized antennas, we have noticed a
significant reduction in in-
terference by using horizontal
polarization for remote pickup
use. This technique is difficult to
use for vehicles and aircraft, but it
is effective on point-to-point work
with directional antennas.”

“We have experienced many
problems of a lack of coordination
with out-of-town broadcasters,
much more so than with land
mobile users.”

“A big problem is the network
crews that come into an area and
use ENG/RENG frequencies with-
out contacting the local stations.”

Editor's note:

For additional information on the SBE's fre-
quency coordination program, write the socie-
ty at P.O. Box 50844, Indianapolis, IN 46250.
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Figure 5. The use of an ARS system at the event site for added range and talent fiex-

ibility.

maintain positive control over the
syslem, you should have the option to
override the ARS logic by remote con-
trol from the studio.

Figure 5 shows some of the ways the
remolte location program audio can be
transmitted. As mentioned previous-
ly, the communications transceiver is
used for cues and orders from the
studio location. The program channel
link can consist of a hand- or pack-
carried transmitter, which directly
feeds the studio receiver or one or
more ARS systenis.
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Figure 5 also shows a repeater sta-
tion configuration that can be used
when a high-power transmitter is re-
quired to reach either the studio or the
ARS relay point. The use of a re-
peater—configured as a standard ARS
station—in a car or van outside the
remote location gives the talent at the
event greater flexibility, because a
small hand-carried transmitter can be
used. rather than a larger unit with
antenna and power cables attached.
This arrangement is also ideallv suited
for use with a wireless microphone,

which gives the talent an even greater
degree of flexibility. The receiver
antenna at the remote van can be
either an omnidirectional unit, or a
Yagi.

The system shown in Figure 5 in-
cludes @ monitor receiver to prevent
ARS transmission over traffic already
in progress.

There is a limit, of course, to the
number of times a signal can he re-
peated and still maintain good audio
specifications. Moreover, each added
hop in the path between the remote
site and the studio increases the
chances of a spurious signal interrupt-
ing the remote feed. Each additional
hop also increases the complexity of
the system and the vulnerability of the
total link to equipment failure. The
goal for any RENG system should be
to keep the arrangement as simple and
direct as possible, while providing
talent flexibility, backup protection
and high performance.

In conclusion

You should plan and construct an
RENG network long-term service and
frequency coordination requirements
in mind. Areas that currently do not
experience spectrum congestion prob-
lems may encounter them in the near
future. It pays, therefore, to design a
system that is spectrum-efficient and
relatively immune to interfering sig-
nals. It is always easier—and
cheaper—to do the job right the first
time.

This article was adapted from a chapter on RENG
technology written for the soon-to-be published 7th
edition of the NAB Engineering Handbook. | ;Y-'))))]
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Field report:

Electro-Voice ELX-I remote mixer

By Brad Dick, director engineering,
KANU/KFKU radio,
University of Kansas, Lawrence

The Electro-\'oice ELX-1 broadcast
remote audio mixer is similar to other
small 4-channel portable units, but
with some unique and useful features.

The ELX-1 is contained in a sturdy
black metal case. It weighs about 5%
pounds with batteries and cord and
may be carried with a shoulder strap,
if desired.

The internal construction is
straightforward and well laid out. The
mixer uses three main circuit boards
and most components mount directly
on those boards. The rear PCB con-
tains the input circuitry and RF filter-
ing. The front board holds the solid-
state components, faders, output am-
plifiers and oscillator. A small circuit
board mounted on top of the front

board contains the bar graph and its
associated driver components. Inter-
connection between the various
boards is made through Molex-style
connectors.

Mixer inputs/outputs
The mixer has four inputs, each
switchable to either line or micro-
phone level. It is important to note
that these inputs are not transformer-
isolated. However, the unit is pro-
vided with choke and bypass filtering
on the input stages to eliminate the
potential of RF interference. To fur-
ther enhance RF rejection, a pair of
high performance transistors are used
in the first stage of amplification, in-
stead of the differential-input IC com-

mon in many studio consoles.

The ELX-1 was used at KANU/
KFKU in a variety of locations
without any noticeable RF inter-

Table 1
Frequency Response (line level
input to line level output:
20Hz - 20kHz +0, —-0.7dB

Total Harmonic Distortion:

20Hz at +4dBm output 0.14%
100Hz at + 18dBm output 0.065%
1000Hz at + 18dBm output 0.045%
10kHz at + 18dBm output 0.105%
20kHz at + 18dBm output 0.036%

Internal Oscillator:
Frequency: 998Hz
Distortion: 1.05%

Output Noise:

Inputs Down,

Master Down — 75dBu
inputs Down,

Master at Nominal ~72dBu
Inputs Down,

Master Up Full - 61.6dBu

The internal construction of the mixer,
showing the input circuit board (top of
the photo) and the mixer/amplifier board
(bottom). The LED bargraph display PCB
can be seen mounted on top of the mix-
er/amplifier board with the foil side fac-
ing up.

Table 1. The measured performance of
the ELX-1 audio mixer.
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Figure 1. The frequency response below 2kHz with the low cut filter switched in and

out of the circuit.
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ference problems. A subjective RFI
test was conducted with a handi-talki
and is described later.

The mixer has low-cut filters on all
inputs. Selectable by depressing a
front panel switch next to each fader,
the filters help reduce the effects of
wind, handling and background
noises. The corner frequency of the
filter is 100Hz, with a slope of 6dB per
octave. The effect of the low-cut filters
on frequency response is shown in
Figure 1.

All inputs have captive latches on
the XLR connectors. Once plugged in
to the ELX-1, mic cables are not going
to be accidentally pulled out during a
broadcast.

Next to each input fader is a small
red clip LED. This LED monitors the
output of its respective pre-amplifier
for clipped au<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>