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With ADM, You Get
Audio Distribution Your Way.

Transformer

CH-20C Frame

Whichever you prefer — transformer or differ-
ential — you get a superb Audio Distribution
systemm 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,

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

...or...Differential

O 2.-
:
:
%

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

MAIN OFFICE AND
EAST COAST SALES
(313) 524-2100

(415) 945-0181

WwWwWw americanradiohistorv com
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Whether you're covering a concert or
a play-off game, Midwest can get
your show on the road fast ... with a
fully equipped mobile production
unit that meets the tough demands
of on-location shoots.

From mini-vans to 45-foot tele-
production units, Midwest designs
fully integrated mobile systems
using only the finest equipment by
the finest manufacturers ... like
Hitachi. Hitachi's HR200E Type C

1-800-543-1584

CORPORATION

One Inch VTR is used in Midwest's
Model M-30, and features full studio
capabilities plus diagnostics for easy
field maintenance. Hitachi builds

them for stable performance and

durability, and it shows in their
proven track record in Midwest
mobile units.

For full information on how Mid-
west and Hitachi can prove their track
record for keeping your show on the
road, call us toll free today.

(In Kentucky 606-331-8990)

Cincinnati. OH
606-331-8990
Columbus, OH
614-476-2800
Dayton. OH

513-298-0421
Cleveland. OH
216-447-9745
Pittsburgh, PA
412-781-7707

MIDWEST

CORPORATION

One Sperti Drive
Edgewood, KY 41017

Detroit, Ml Nashwille. TN Atlanta, GA
313-689-9730 £615-331-5791 404-875-3753
Indianapolis. IN Charleston. WV Miami Ft
317-251-5750 304-722-2921 305-592-5355
Louisville. KY Virginia Beach. VA Tampa. FL
502-491-2888 804-464-6256 813-885-9308
Lexington. KY Washington. DG

606-277-4994 301-577-4903

Bristol, TN Charlotte. NC

615-968-2289 704-399-6336

www.americanradiohistorv.com

The M-30 Mobile
Production Unit
featured at NAB.
Equipped with field
proven Hitachi
HR200E VTR's.
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AM STEREO
19 Motorola AM stereo decoder chip
By Ben Scott, manager, linear IC applications, Motorola, Phoenix, AZ

32 An AM stereo perspective
By Chris Payne, AM stereo broadcast manager, Motorola

AUDIO PROCESSORS
45 Controlling dynamics: An audio processor roundup
By Carl Bentz, technical editor

56 An overview of other audio processors
By Carl Bentz, technical editor

OTHER FEATURES
34 Bessel-function calibration of FM modulation monitors
By Dane Ericksen, Hammett & Edison, San Francisco, CA

61 Still-store update
By Carl Bentz, technical editor

69 Montreux-’83: An overview
By Bill Rhodes, editorial director
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6 FCC update
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14 Satsliite update

16 Feedback

88 New products

93 Index of advertisers
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-AM stereo -Modulation monitors
-Audio processors -Still-store update

THE COVER this month is an enlarge-
ment of the Motorola AM stereo decoder
chip, the MC13020P. This device is
designed to further enhance broadcast
services, perhaps the first complete I1C
device to be so developed. The
MC13020P is a complete 1-chip, full-
feature AM stereo decoding and piiot
detection system. It employs full-wave
envelope signal detection at all times for
the L+ R signal, and decodes L-R
signals only in the presence of valid
stereo transmission. An article describ-
ing this device, “Motorola AM Stereo
Decoder Chip,” begins on page 19.

CABLE SECTION
Our special cable
demographic section is
included in this issue. It
follows page 64 of our
regular issue.

NEXT MONTH we will feature our 16th
annual Buyers’ Guide, the industry’s
most comprehensive directory of prod-
ucts and sources for broadcasters. The
issue will also be packed with timely ar-
ticles on radio and TV broadcasting.
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Don’t want much, do you?
AUTG | Dynamic registration not just at dead center but at all four corners.
SETUP |  Plus 2-minute auto-setup of all those cameras.

: You're asking for some smart camera system, networks
et of the world and top-drawer video production companies.

Well, Hitachi heard you, and has created an outright gerizs—
the Hitachi SK-110 Camera System.

The computer registration capabilities of this camera system
produce pictures of a
clarity and resolution
previously unheard of.

And you get auto-setup
at the push of just one but-
ton, and zero reference,
too, where the computer
sets the green channel and
compares blue and red to
it with absolute precision.

The SK-110 is not only self-correcting, but self-diagnostic
as well. It gives both video screen display and hard copy print-
out; can be hooked into the CRT for control room monitoring.

There’s a high-performance contour corrector;

5 automatic setup modes including quick check;
5 data files; so many other unique features an ad 3 -
can’t begin to tell you about them. TT TR

The ultimate Hitachi SK-110. Contact the a ; S, j
broadcast video division at any of the offices sy Hpasoue S, : '
listed below. Hitachi Denshi America Ltd., , - .

175 Crossways Park West, Woodbury, NY .
11797 (516) 921-7200. Offices also in

Chicago (312)344-4020; Los Angeles ;,,?"'— w W
(213) 538-4880; Atlanta (404) ]

451-9453; Cincinnati (513) 489-6500; [ ’-nl--lsi 8 t LR t%
Dallas (214) 233-7623; Denver A=A __Agn-mn--m B

(303) 344-3156; Seattle,
(206) 575-1690; and Washington,
D.C. (301) 459-8262.
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S

NEW FM AND TV
FIELD STRENGTH METE%
FIM-71 :

Accurate — Direct Reading — Volts or dB 8 45 MHz to
225 MHz — Continuous Tuning ® Peak or Averaging Detector
(switch selectable) ® Wide or Narrow |F Bandwidth {switch
selectable) ® 20 dB or 60 dB Meter Range (switch selectable)
® AM or FM Demodulator (switch selectable) # Calibrated
Dipole Antenna, Mounted on Case for Near-Ground Measure-
ments or Removable for TASO Measurements & 140 dB
Measurement Range (1 UV to 10 V) ® 4%-Inch, Mirrored
Scale, Taut-Band Meter
® Front Panel Speaker
# Recorder Output

# Rugged, Portable
Package ® Calibrated
Signal Generator,

45 MHz to 225 MHz

8 Battery or External
Power & Use as Signal
Source/Selective Volt-
meter for Insertion

Loss Measurements of
Filters, etc. Measures
FM Harmonics to —80dB

CONTACT US FOR DETAILS.

932 PHILADELPHIA AVE.

Clrle (4) on Reply Card

THE SOURCE

For oII your equnpment needs

*AKG - Amperex * Ampex
* Atlas ¢ Audiopak
* AudioTechnica *Belden
* Broadcast Electronics
o CRL* CSI *Crown
* Cablewave Systems ¢ DBX
* Deltalab ¢ Electro-Voice  EXR
* Fidelipac *®lnovonics
* Jampro-Cetec ¢ JBL * Leader
Instruments © Lexicon ® 3-M
* Marti ® Micro-Trak ¢ Nortronics
Orban Associates ¢ Otari ¢ Phelps Dodge ¢ Revox * Russco
*Shure * Sola * Staco * Stanton » Surcom ¢ Tapco
* Technics * Telex * Urei ® VIF and many more.

Gall us for fast ?rolrr::f;‘:ggz 305-651-5752

Telex: 51-4733 ELEOREX MIA

@ECTREX COMPANY o

18680 N. E. 2nd Avenue, Miami. Florida 33179
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Editorial and advertising correspondence should
be addressed to: P.O. Box 12901, Overland Park,
KS66212-9981 (a suburb of Kansas City, MO); (913)
888-4664. Telex: 42-4156 Intertec OLPK. Circula-
tion correspondence should be sent to the above
address, under P.O. Box 12937.

EDITORIAL

Bill Rhodes, Editorial Director

Carl Bentz, Technical Editor

Nils Conrad Persson, Electronics Editor
David Hodes, Video Editor

Miguel Chivite, International Editor

Fred Ampel, Audio Editor

Rhonda L. Wickham, Managing Editor
Karen Arnhart Booth, Associate Editor
Mary Thornbrugh, Editorial Assistant
Tina Thorpe, Editoriai Assistant

Pat Blanton, Directory Editor

ART

Kevin Callahan, Art Director

Kim Nettie, Graphic Designer
TECHNICAL CONSULTANTS

John H. Battison, Antennas/Radiation
Blair Benson, TV Technology

Dennis Ciapura, Technology

Dane E. Ericksen, Systems Design
Howard T. Head, FCC Rules

Wallace Johnson, FCC/Bdct. Engineering
Donald L. Markley, Facilities

Harry C. Martin, Legal

Hugh R. Paul, International Engineering
Art Schneider, A.C.E., Post-production
Elmer Smalling, Ill, Cable Systems
Vincent Wasilewski, Communications Law

CORRESPONDING ASSOCIATIONS
American Society of TV Cameramen
Assn. for Bdct. Engr. Standards
National Association of Broadcasters
National Radio Broadcasters Assn.

CIRCULATION

John C. Arnst, Director

Evelyn Rogers, Manager

Dee Manies, Reader Correspondent

ADMINISTRATION

R. J. Hancock, President

Cameron Bishop, Publisher

Eric Jacobson, Associate Publisher

ADVERTISING

Robyn Kahn, Marketing Coordinator

Mary Birnbaum, Production Manager

Regional advertising sales offices listed near the
Advertisers' Index.

Member,
American Business Press *ABP
Member,

Business Publications
Audit of Circulation

BROADCAST ENGINEERING (USPS 338-130) is
published monthly by Intertec Publishing Cor-
poration, 9221 Quivira Road, P.O. Box 12901,
Overland Park, KS 66212-9981. Postmaster,
return form 3579 to P.O. Box 12938 at the above
address.

BROADCAST ENGINEERING is edited for cor-
porate management, engineers/technicians and
other station management personnei at com-
mercial and educational radio and TV stations,
teleproduction studios, recording studios,
CATV and CCTV facilities and government
agencies. Qualified persons also include con-
sulting engineers and dealer/distributors of
broadcast equipment.

SUBSCRIPTIONS: BROADCAST ENGINEERING
is mailed free to qualified persons in occupa-
tions described above. Non-qualified persons
may subscribe at the following rates: United
States, one year, $25; ali other countries, one
year, $30. Back issue rates, $5, except for the
September Buyers' Guide issue, which is $15.
Rates include postage. Adjustments necessi-
tated by subscription termination at single copy
rate. Allow 6-8 weeks for new subscriptions or
for change of address. Controlled circulation
postage paid at Shawnee Mission, KS.

I ©1983. All rights reserved.
intertec Publishing Corp.
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Ampex 197
ned especially

L

!

"~ for broadcast.

1

AUDIO I ! )
MULTIPLE \

GENERATIONS

Even aofter five generations,
Ampex 197’s audio signal-

i

to-noise ratio exceeds the
BVU series machine
specifications.

Audio S/N. dB

N & =23 ©

(=]

—

-

1 1 I

«. Ampex 197)

“Brand A")
T,

'~

1 2 3
Number of Generations

4 5

“\'_| Broadcast-quality sound.

Ampex 197 offers superior signal-to-noise
—+—- and low distortion characteristics. This

means crisper, cleaner audio perfor-
mance under heavy editing condi-

__|__ tions and multiple generation dub-

bing. Plus excellent stereo fidelity
—| . when used for music recording.

‘\ e e J I S|, 0 pra=—— ; Ampex 197 —4 1
‘ I : 5 A ——
.\. P - r e \\BrandA S
3 b i .
V £ 1 — Q SN
L ! i - STILL “Brand 8P~ _ -
i A ' . FRAME 82/ ~ -~
Broadcast- |\ i DURADILITY <
A N ris ! Laboratory tests proved that .
UOI' - | —_— sy, i . __  Ampex197heldupforthree  *[~ .
q J 1 : 2 ! ) full hours with no RF loss.
! . 1 !
|

' !
color and sharpness.

The Ampex 197 4" videocassette was developed

with nothing less than perfection as the goal.

With superb chrominance and luminance perfor-
mance it is ideal for ENG, EFP and on-line editing.

1 2
Hours in Still Frame Mode

Broadcast-quality reliability:

In blind field testing, Ampex 197 got
the highest marks from broadcast

% Ampex 197 has professionals for picture quality, stability,
*x- been especially and durability. _
formulated to Find out more about why Ampex
\ g optimize the 197 is quality worth broadcasting. Call
%v" performance your Ampex Regional Office or write to:
\ . of Sony BVU Ampex Corporation, 401 Broadway,
4 ’ Ny = recorders. Redwood City, CA 94063 (415) 367-3809

s, AMPEX
7

07

440hs* 4 -
o> v
34

AMPEX

Ampex Corporation + One of The Signal Companiesﬂ
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Harry C. Martin, partner, Reddy, Begley & Martin, Washington, DC

\
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Teletext authorization

The FCC has adopted rules permit-
ting TV stations to use the vertical
blanking interval (VBI) to provide
teletext services.

The rules authorize regular TV and
LPTV stations to provide teletext ser-
vices, to choose the kinds of services
to offer, and to select the technical
systems for transmitting data signals.
The only limiting factor is that teletext
operations must not interfere with the
regular broadcast service of the
originating station, signals of other
broadcast stations or those of non-
broadcast radio stations. Teletext
signals will be permitted on VBI Lines
14-18 and Line 20 initially, with Lines
10-13 being phased in over several
years’ time.

Under the adopted rules, a licensee
may transmit coded data and instruc-

tion for almost any image pattern.
Also audible signals may be used to at-
tract a user’s attention to specific in-
formation presented through the
display function.

Teletext service may be operated by
the licensee or may be leased to third
parties for multiple uses. However,
licensees will be responsible, in a legal
sense, for all teletext services pro-
vided by their stations’ facilities. Non-
broadcast teletext activities, such as
paging services, will be regulated ac-
cording to the applicable FCC
regulatory scheme {for example, com-
mon carriers). Standard teletext ser-
vices, such as electronic publishing,
will be considered ancillary broadcast
services governed by Part 73 of the
rules.

Public TV stations are permitted to
engage in the same teletext services as

August 1983 |

are commercial stations, and may of-
fer them on a profit-making basis.

In a controversial aspect of its
teletext decision, the commission said
it would not apply the cable must-
carry rules to teletext services. The
vote on this matter was close; the
issue may be revisited when the com-
mission is reduced to five members.

Multichannel MDS authorized

The FCC has reassigned eight chan-
nels from the Instructional Fixed
Television Service (ITFS) allocation in
the 2500-2690MHz band to provide
additional channels for the Multipoint
Distribution Service (MDS). The eight
new MDS channels will be available
for the crezation of two 4-channel MDS
systems per market.

The commission proposed using a
lottery system to select permittees for
the new multichannel MDS systems.
Comments on that proposal will be
due in August. Also, the FCC’s new
rules will allow existing ITFS
licensees to lease excess capacity to
commercial programmers.

In communities where ITFS sta-
tions already exist—or have been ap-
plied for—on the frequencies now ear-
marked for MDS, conditional con-
struction permits will be issued to
MDS operators. In these cir-
cumstances existing ITFS stations

the first

portcrble Digital Waveform Monitor...

the new

DELPHI-I

with IRE-calibrated -LCD allows -
precision analysis of sync and burst

and VITS measurements. Compac
size (2%" H x 5%" W x 544" D), Light
weight (19-0z.)-Shoulder Strap, Belt
Clip, and rechargeable internal DC
power source make the DELPHI-I

ideal for your on-location: applications.

Only from Videotek.

amplitudes, peck luminance, set-up,

S ETR

=SS BY

PEAK
SYNC  gungy Lum SeT
40 40

Weather-resistant
Carrying Case available

125 North York Street, Pottstown, PA 19464, (215) 327-2292, TWX: 710-653-0125
9625 North 21st Drive, Phoenix, AZ 85021, (602) 997-7523, TWX: 910-951-0621
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THE AGONY AND
THE ECSTASY

AGONY: ECSTASY:

You work hard to keep your The Grass Valley Group
plantclean. Alittletweak here, Proc Amp. Always SC/H
another adjustment there. phased. You get full regen-

It's an endless maze of video eration of sync and burst,
paths, and you're the guy in the hot seat. adjustable blanking width, soft and hard

To make matters worse, everytime you clippers, independent adjustability of
have things just the way chroma and luminance.
you want them, some- R —— external reference and

much more. Ecstasy.

To find out how our
solution can solve
your problems, contact
the nearest Grass
Valley Group regional
office listed below.
_Tell them you're tired
lbes of being the tweaker
of the house.

body decidesto plugin
a new video source. It's
tweaking time again

and the longer it takes,
the more it costs. Agony,
pure agony.

THE GRASS VALLEY GROUP, INC.,

P.O. BOX 1114 GRASS VALLEY CALIFORNIA 95345 USA * TEL(9168)273-8421 TWX 910530 8280
ATEKTRONIX COMPANY

Offices: Eastern Regional: 499 Thornall St, Edison, NJ 08817, (201) 549-9600 . Southeastern District: 1644 Tullie Circle N.E.,
Ste 102, Atlanta, GA 30329 (404) 321-4318 . Midwestern Regional: 810 West Bristol St, Elkhart, IN 46514 (219) 264-0931
« Northwestern District: 3585 North Lexington Ave, Ste 238, Arden Hills, MN 55112 (612} 483-2594 . Southwestern District:
316 Seminary South Office Bldg, Fort Worth, TX 76115 (817) 921-9411 . Western District: 1032 Elwell Court, Ste 244, Palo Alto, CA
94303 (415) 968-6680 . Western Regional: 21243 Ventura Blvd, Ste 206, Woodland Hills, CA 91364 (213) 999-2303

Circle (8) on Reply Card
August 1983 Broadcast Engineering

Wwww americanradiohistorv com

7


www.americanradiohistory.com

will be encouraged to negotiate with
the new MDS permittees in their
markets and, when possible, reach
agreements whereby the requirements
of both can be met. In most markets,
ITFS licensees could be accom-
modated by moving to one or more of
the 20 channels that will continue to
be allocated for exclusive ITFS use.}
However, MDS operations will not be
permitted to begin until agreements
with affected ITFS entities are
reached.

Applications for multichannel MDS
under the new allocations scheme
were to be accepted only on the 45th
day after publication of the commis-

coM

Listen to the Audio Digital
TC2, and you'll hear less color-
ation than in any other digital
processor in its price range:
<.2% THD + noise; 90 db min.
dynamic range; 20-16 KHz (+1,
-3 db) freq. response.

Not only this, but the TC2 also

84692 SARVIS BERRY ROAD e EUGENE, OR 97405 e (503) 687-8412
DEALER INQUIRIES WELCOME

udio processing
your ear wili appreciate

offers 2 delay taps, digital I/0O
port, and over 1 second full
bandwidth delay (internally
expandable to over 2 sec-
onds full bandwidth delay).

Before buying any digital de-
lay processor, be sure to learn
the full TC2 story.

sion’s order. The deadline had not
been announced at press time.

Shared use
of TV auxiliary facilities

The commission revised rules on
TV broadcast auxiliary stations, per-
mitting shared uses with other broad-
cast and non-broadcast entities. The
FCC also revised licensing standards
for TV auxiliaries.

TV stations may wuse auxiliary
facilities for the transmission of any
material, including multiplexed
material such as data, telemetry or
facsimile, at any time and without a
time limit, on a for-profit basis. Such

Call or write for
our detailed spec sheet.

Circle (9) on Reply Card
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facilities may be shared with other
broadcast or non-broadcast entities.

The commission deleted its rule per-
mitting auxiliary licenses to obtain ex-
clusive channel assignments in a
market. In the future, TV stations in
congested areas must rely on frequen-
cy coordination committees to
allocate frequencies.

Although the new rules contain no
limitations on the relative amount of
time an auxiliary station can devote to
alternative, profit-making purposes,
such uses must be secondary. The
commission warned licensees not to
abuse the new rules by seeking addi-
tional auxiliary facilities solely to
engage in profit-making, channel-
sharing activities.

Clarification of LPTV rules

Responding to petitions for recon-
sideration of its 1982 Report and
Order establishing the LPTV service,
the commission clarified and changed
several regulations governing LPTV
licensing.

It changed the definition of “major”
amendment and “major” modification,
permitting technical changes that
would not extend an LPTV station's
contours. Under the old rule, most
equipment changes would have been
treated as “major” and would not have
been permitted during the freeze or
would have resulted in loss of cut-off
rights or priority status for freeze-
exempt applicants.

The commission also amended rules
regarding ownership changes to help
implement the lottery preference
system. Changes in ownership of 56%
or more will be considered “major.”
Such a classification, like a major
change in service area, would cause a
loss of cut-off or priority rights for
freeze-exempt proposals and
dismissal of applications not freeze-
exempt.

The commission rejected requests
that the cable must-carry rules be ap-
plied to LPTV. It also rejected re-
quests that an interim processing pro-

cedure granting priority to rural areas

and the freeze be re-examined. Pleas
to change the point system that was to
be used in LPTV comparative pro-
ceedings were considered moot
because permittees will be selected
through the lottery process rather
than paper hearings.

Deletion of settlement
payment limitation

In response to 1982 amendments to
the Communications Act, the commis-
sion deleted rules proscribing
payments to dismissing broadcast ap-
plicants that are in excess of their
“reasonable and prudent”
application expenses. Be))
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SEE HOW WE STACK UP.

*

— NPT —QuTRuT
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DENSITY GATE L3 PROCESS  PEP DENSIT

Spectral Energg Pracessm .

8 8 B 8 e R

L L1 2 PRCESY LR LEMSITY

»ﬁﬂ'l Steres Matrin Pm:asgns o

CRL offers much more than just another limiter Using 6db/octave filters for precision shaping
for your AM or FM station. and altering of program material, our 4 channel

We provide you with any combination of multi- processors will give you a powerful increase in
band AGC's, four channel processors, and pre- loudness and still retain musical quality:
emphasizing limiter/clippers for your stereo or Our multiband limiter/clippers use patented low
mono needs. pass clipping filters to provide the final absolute

Because of this, it’s no wonder we have peak and band width control. Our adjustable pre-
been stacked up against the best known audio emphasis circuits allow you to achieve the maxi-
processors in the industry . . . and won! mum in fidelity on typical receivers.

All of our AGC's use multiband, patented cir- Hear for yourself why CRL has become a leader
cuitry, which avoid noise puli-up during pauses, in audio processing. Call Bob Richards now, toll free
and automatically correct at {800) 535-7648 for more information. Or better
errors in levels and tonat g yet, ask about our free two
balance. '  EmE= | week trial and see for your-

== =5 self how we stack up.

THE PROCESSING SPECIALISTS

Circuit Research Labs, Inc.
3204 S. Fair Lane, Tempe, Arizona 85282 (602) 894-0077 (800) 535-7648
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Productivity:
A must

A guest editorial by Don LeBrecht,
executive director, Broadcasting
Industry Council to Improve American
Productivity, Washington, DC

10 Broadcast Engineering August 1983

Let’s work

For many years, this country has experienced a declining productivity rate
that has had a devastating impact on the economy and our standing in the
world community. This problem has accelerated over a period of time. If we are
to regain our once-proud standard of living and pass on a healthy country to our
children, we must start to turn things around.

A report by the Congressional Joint Economic Committee summarized the
problem in no uncertain terms. It said that the country is experiencing “a na-
tional economic crisis which threatens not only the future standard of living of
our children, but also our very survival as a leading world power.”

The mess we're in did not happen quickly, nor will we be able to pull out of it
quickly. But we must begin—and begin now.

Broadcasters across the country have embarked on a 5-year campaign to in-
crease productivity by making Americans aware of the problem’s causes. The
three fundamental reasons for the decline are ineffective management; adver-
sarial relationships between government, management and labor; and func-
tional illiteracy. We have to attack these areas, and each of us should be willing
to do his or her share.

For each 1% of growth in the productivity rate, the work force’s buying
power increases by an estimated 26.5 billion dollars. The benefits to be
gained are obvious.

Our goal is ambitious, but the urgency of the problem necessitates it. By in-
creasing productivity, we can, with your help, achieve more employment, less
inflation, higher incomes and lower interest rates. We can unite management
and labor in a common goal and make the country’s companies and products
more competitive in world markets.

The broadcasters’ campaign has received the enthusiastic endorsement of the
White House, Congress, organized labor and management. You can
add your name to the list. BE))
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M.”Dbuble Your Tr:oublzeshOOtingm and Temsti"ng:
~ Productivity .. . Or Your Money Back!

~ --Six-digit readout: Auto-

= MHz{-12dB).

7 waveform for PPV,

“:-ments: Just dial in the
~= - =andpush. -
- Simplify Freq ratio tests:

~- ratio of multiply/divide

matically tracks every

CRT test. We cali it

digital autotracking.
It's patent pending.

Bright dual-trace CRT:
60 MHz (— 3 dB); 100

Deita PPV, Time, Freq:
Measure any part of a

time or frequency
* using Delta measure-

waveform section
you want to measure
INTENSITY

Automatically
compare input/output

CHANA CHANB ALE VECIOR

VOLTSTIVISION

i |
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S P20 05

FRED @ avearen

AEAD IRECT
WITH 18X PROBE

Y

Autotracking DCV, PPV,
Freq: Measure DCV to
5%; PPVto 2%;
freq. to .C01%. Just
push a button for
either Channel A or B.

CHANNEL A
INPUT
“wictan
{NPUT COUPLING =

[ ?".AC

sipgm Do

2Ry e PLnl
0% ARORE
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One probe input: One

VOLTSIDIVISION

VERTICAL
DSV aosimion
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A DELTA MEASUREMENTS

A WNTENSIFED | A
BEGIN  PORTION  END

i @
TIMEBXSE-FREQ
K

FOGUS

stages from 1:1to
1:999,999 with the
- . push.of a button. S -

The first scope with push button
digital readout. If you use general
‘purpose oscilloscopes for trouble-
shooting or testing, we can double
- . your present productivity with the.
SC61 Waveform: ‘Analyzer, the first
instrument to turn every conventional

- gcope measurement into an

automatlc digital readout.

M — e No more graticule counting.

Connect only one probe to view
any waveform to 100 MHz. Then, just
= push a button to read DCV, PPV,
frequency and time — automatically!

There are no graticules to count or
calculations to make, which speeds
every measurement.

The digital readout is from 10 to
10,000 times more accurate as well.
- Plus you have everything you want
to know about a test point, at the

push of a button which speeds
troubleshootmg tremendously

~ Aspecial Delta function.even lets
you intensify parts of a waveform and
digitally measure the PPV, time' or
frequency for just that waveform
section. -

And it's neat. No more tangled
leads, piles of probes or dangling
cords. The SC61 is an entire test
station in one unit.

The one and only. There are other

” scopes with digital readout, but none

of them completely automate every
conventional scope mezsurement so
you can automatically analyze any
waveform without counting one -
single graticule. Totally automatic
waveform analyzing at the push of a
button. It will make all the difference
in your productivity.

. Double your productivity. When
we say the SC61 will double your
productivity, we're being
conservative. We've seen cases of

Circle (11) for Information
Circle (12) for demonstration
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'

CHANNEL B

neur probe input per
= channel for all

measurements

IKFUT COUPLING

measuring range. (2
lo-cap probes
provided.)

Super sync: ECL.
provides rock-solid
sync trigger circuits
with only 4 controls;
includes TV sync
separators for video
work.

£XT TRIG
INPUT

@ -~

MICKOPROCESSOR CONYROLLED
BOMHz, USEARLE TO 100 WMz

U.S. Patent Pending
ﬁnancing Available

three, four, even ten time increases
in productivity with this first-of-its-
kind, automated oscilloscope. Every
situation is different, however, so try
the SC61 and judge for yourself.
Here’s our offer.

Money back guarantee. If the
SC61 does not at least double your
productivity during the first thirty
days, you may return it for a full
refund, including freight both ways.

Call today. Get the entire SC61
Waveform Analyzer story. Call toll-
free today, and ask for our eight page
color brochure. It could be the most
productive call you make this year!

Phone Toll-Free
1-800-843-3338

Alaska, Hawaii, Canada and
South Dakota call collect
(605) 339-0100

SENCORE

32OQ Sencore Drive, Sioux Falls, SD 57107


www.americanradiohistory.com

AME

TE

Tektron! yhat sets a
new s’tandard ofcO fison-
Now- Authent'\c reproduct\on r0 Noise perfor ance unmatched Processmg mphifief re-
any signal sourceane Tek 110-S ignals C be tracked olow mote con\ro\ rovides ad stments
{ne frame S ncnron'\zer with 10-bit s\gna\l 0\se (210, S chas those for s'\gna\-\e\le\ et-up chroma gain
resolutio and @ curacy- perfor enco! tered dunng ENG MicrowaV and hueé- o ontrotS chas
mancet s eV ry.b'\Tek\ron\x\ You ades Orthe 0 erator ¢a select fielg/frame treeze &€ al prov'\ded
et'h\gne 1519 | quaiity wit correct field treeze O \ac pdaptive onthe remot con\ro\.
[{oig phase from any Source: Result- clanpio revents reaking white he 110-S1S uiltin o yradition of
ing 0 ine \east signal degrada\'\on of uickly spond'\ng to hot switches: reliabity: exc jence & \ong-ter™
any frame sy ronizel onihe mar AcC ate COVOf framin \With we. pnd bac edby @ \Nor\dw'\de
ket today: adaptive decodel or op\\ona\ {our- vice netw and Pr en \echn'\ca\
Ten-bit d\g\ta\ circuitry otter ield nemory: fied 110 field conver ppoﬂ.
digital signal Pf cessing with sions cat e accomp\'\sn d without Call you! neares Teklr Field
neg\‘\g\b\e quan\\z\ng errors: This \n\r_oduc'\ng 40 nanosecond picture Office (\'\sted"\n ma r-city d rec\ones)
10-bit capapity \ets you © scade Jts. Wit tour—ﬂe\d memory (one for more ‘\nﬁorma\'\ Or
muttipte units an de end oN he comptet olof tframe), & curate colof 1-800- 7-\5\2'ﬁor descy five iera
-S tor unexc \ed pertormance_ frarming © e ob\a'\ned without wre- ( reqo 800-452 4877)
\With fouf passes tnroug? e 110-S decodel artifacts
youf signal is st petier {han i Accurate ATOA {ming- Wi atroniX, 10 p0.B0 1700 {Bea\ler\on,
Foo pass oL Larapcno” e o G0 b A, TR L o £V
izefr. Including qua izing effects: memorys your ong\na\ sync and purst Ne\heﬂands_
the 11 _ghasthe tolowing can pass Jwith the signal: Or you
sp’e’c'\i'\ca\\ons: qy choos® 10 NS ew digitaly
190 Ot Gain genera\ed gync an purst with
1o Dilt phase RS 170A NG
0dB S'\gna\—to—No'\se Front oaded '\nterchangeab\e
19 Fred Response poards \nternal d'\agnost‘\cs allow
0.5% K-Facto ou to ickly identity any ?\rnpend'\ng
Compare nese yalue 1o othel frame roblems: Cirouit poards are calv-
yncht (S W ich ot quan\\z'\ng brated '\nd'\\l'\dua\\y soyou©
ffeCts theil {fications: nange poards qu\ck\y, inirnizing
Jowntme
- = -’_vL,;-—L:u.-,-m-‘JJﬂa—ﬂ"_"'
110-S & WCHRON'
1, ” - - L]
o
%‘luui'ﬁvﬁ ,rhi‘n%"

Cop!
yright ¢
1983, Te
. Tektronix
L Inc.
Allnghts reserved. T
nd. TVA-33:1
-1-1 (Prod
luct availal
ailable at N
AB.)



www.americanradiohistory.com

~ WORKING HARD FOR
YOUR SIGNAL QUALITY

f___,_,._.--"
p—
TEM
SYATUS
L
218
- e
L
-
-
- ” b
R -
ol
M L]

COMMITTED TO EXCELILBNCE

For Literature Circle (13) on Reply Card



www.americanradiohistory.com

Satellite
update............

Table I.
Satellite orbital positions
Orbital positions User Band(s)
(West Longitude)
o
2 spACING s c
In October 1981, the FCC proposed 139° SATCOM I-R c
reducing the spacing of satellites in 1370 Unassigned c
the Fixed Satellite Service (non-broad- 134° GALAXY | C
casting satellites) to 2°. The move 132° Rainbow Ku
would ease an anticipated scarcity of 131° SATCOM IiI-R Cc
orbital slots by the late 1980s. Indus- 130° ABCI Ku
try reaction was almost uniformly gg: ég:rican Satellite % Ku
negative. Existing satellite carriers ob- u
jected, as did earth terminal equip- giz EEESTAR/COMSTAR E
ment manufacturers. The consensus 1990 SPACENET | CuKu
was that 3° should be the minimum 120° USSSI Ku
spacing for C-Band satellites, with 2.5° 119.5° WESTAR V c
a possibility. The proposed 2° spacing, 117.5° Canada Ku
manufacturers argued, would impose 116.5° Mexico C, Ku
additional costs on satellite systems 113.5° Mexico C, Ku
because of the higher interference | 125° Canada Ku
levels encountered by C-Band receiv- 111'05 Canada c
ing earth terminals. At 2° spacing, 10’20 gg:ggg gu
many 3m antennas installed for cable, 107.5° Canada Ku
broadcast and private TV reception 105° GSTAR Ku
from C-Band satellites may experience 104.5° Canada c
unacceptable interference levels from 103° GSTAR Ku
adjacent satellites. 101° Unassigned C, Ku
In spite of strong objections from the 99° SBS Ku
industry, the FCC in May called for 98.5° WESTAR [V C
immediately implementing 2° spacing 972 SBS Ku
for Ku-Band satellites and gradually ggo 'SI'EIéSTAR E
phasing in 2° spacing for C-Band sa- 9350 GALAXY 1lI Cu
tellites over the next few years. The 93° Unassigned Ku
decision requires current 3m antenna 91° SPACENET il C, Ku
installations to be re-evaluated in 89° SBS Ku
terms of possible interference levels in 88.5° TELSTAR C
the future. 87° RCA Ku
In anticipation of 2° spacing, for the 86° WESTAR C
past year satellite system operators 85° o USSsSI Ku
and users have been specifying all gg:’ igg:OM v E
new earth terminals with’antenna RF 81° American Satellite CuKu
patterns according to tighter toler- 790 Rainbow Ku
ances consistent with the closer satel- 78.5° WESTAR C
lite spacing. Existing antennas also 77° RCA Ku
must be modified to meet the new re- 76° TELSTAR C
quirements to be licensed by the FCC, 75° Unassigned Ku
although this applies primarily to 74° GALAXY I C
transmitting antennas. C-Band 3m re- 732 Unassigned Ku
ceiving antennas, with more than 5000 ;?o Sﬁ;—scsoig%e d Eu
in service, may require performance 69° SPACENET Il C. Ku
upgrading (through feed system retro- 67° SATCOM c
fitting) or replacement with a 4.5m
antenna in time for the first adjacent Editor’s note:
satellite interferer. In many cases, _In the Band(s) column, C refers to C-Band spectra, with 4GHz as downlink and 6GHz as uplink frequen-
what the receiving earth terminal cles,iKu refers to Ku Band, or 12GHz downlink and 14GHz uplink frequencies.

14 Broadcast Engineering August 1983
WWW.americanradiohistorv.com
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More reasons to call Calvert first:

Lowest prices

in America.
Service you can
tepend on.

Net 30 credit terms.

Now introducing the additional convenience of

TRANSMITTER TUBES

3CV30000H3 . $2540.00

3CX1000A7 . ...
3CX1500A7 ..
3CX2500A3 . . ..
3CX2500F3. ...
3CX3000A1 ...
3CX3000A7 . ...
3CX3000F1. . . ..
3CX3000F7. . . ..
3CX10000A3 ..
3CX10000A7 . .

520.00

. 500.00

426.00
430.00
445.00
575.00

3CX15000A3 .. 1¢

3CX15000A7 . .
3CX20000A3 . .
3CX20000A7 ..

4CX1000A .. ...
4CX1000K . .. ..

4CX5000A . . ..

1060.00

4CX10000D .. $1250.00
4CX15000A ... 1585.00
4CX20000A . .. 1585.00
4CX35000C ... 6250.00
4X150A .. ..., .. 58.00

4-400A/8438 .. .. 89.00
4-400AX/8438A . 159.00
4-400B/7527 . ... 99.00
4-400C/6775 .. .. 89.00

4-1000A. .. ....

5CX1500A . .. ..

.........

RCA SATICONS, VIDICONS, ULTRICONS

BC4380 series . .
BC4386 series . .
BC4390 series . .
BC4391 series . .
BC4396 series . .

2225.00
2500.00
1850.00
2160.00
2500.00

BC4398 series .. 1700.00
BC4399 Series . . 2100.00
BC4532U ... .. 1235.00
BC4809 series . .. 815.00
BC4908 series . . 1850.00

BC4909 ...... 2145.00
BCB134 series . . . 850.00
BC8480 ... ... 2105.00
H8399/4389 .. . . 420.00
H9311/4911 .. .. 850.00

NEW CUSTOMERS — WE ACCEPT TELEPHONE ORDERS.

Prices and items Subject to change or withdrawal without prior notice.

COAST TO COAST TOLL FREE NUMBERS:
To-call NJ ofiice: 800=526-6362 (except from NJ)
To call CA office: 800-421-7549 (except from CA)

800-824-6232 (irom CA only)

CALVERT [
ELECTRONICS, INC.

One Branca Rd.. E. Rutherfard. NJ 07073
201-460-8800 = TWX 710-989-0116

Telex 4990274

1355 Redondo Ave.. Suite 6.
Long Beach. CA 90804

213-498-3504 883

Circle (15) on Reply Card

operator decides to do will be determined by the perform-
ance margin required in operating the system. The FCC
has considered all types of services and worst case in-
terference conditions in -making its decision. It has also
assumed improved earth terminal antenna discrimina-
tion and increased frequency coordination among satel-
lite carriers, so that the spacing plan is not without risk to
operators of 3m C-Band receiving antennas.

Orbital position assignments
The orbital positions-assigned by the FCC for existing
satellites and proposed new satellites to be launched
through 1987 are found in Table I.

Interference control techniques

Several methods may be employed to minimize the in-
terference levels from adjacent satellites. First, the
satellite transponder frequency and polarization plans
can be standardized so that channels (transponders) hav-
ing common frequency bands on adjacent satellites will
be on opposite polarizations. The cross-polarization
discrimination of the receiving antenna at the earth ter-
minal will add from 6dB to 10dB to the normal off-axis
discrimination provided by the main beam of the antenna
receive RF pattern.

Also, modulation techniques, such as overdeviation of
TV signal RF carriers, may be used to minimize the ef-
fects of interference.

Assigning certain types of communications carriers to
certain transponders will minimize the probability of
high level carriers or wide spectrum carriers causing in-
terference into low level carriers, such as audio carriers.

As a supplementary technique, the earth terminal
operator may upgrade the antenna by implementing the
FCC’s recommended tighter RF patterns. The tighter pat-
terns will provide a higher off-axis cross polarization
discrimination of 10dB instead of the normal 6dB.

Replacing a 3m antenna with a 4.5m size will increase
the off-axis discrimination through the narrower beam-
width of the larger antenna. A larger antenna does not,
however, automatically protect the earth terminal
operator if the antenna is multibeam. This type of anten-
na, with a single large reflector and multiple feeds to
receive signals from a number of satellites, may not have
the signal-to-signal discrimination to handle 2° spacing.
Any installation now using such an antenna, or planning
to use one in the future, should be re-evaluated. The dual-
feed antenna, which has considered an attractive retrofit
solution for upgrading an existing antenna to receive two
adjacent satellites, is also doubtful in the 2°
spacing environment. I =f=))))l

feedback

Another viewpoint
on technical literature

Art Schneider makes some valid points in his guest
editorial (May 1983 BE, page 10). However, he is unduly
hard on the conscientious technical writer and the hard-
working people in publications sections of equipment
manufacturers.

Economic factors involved in preparing instruction-
maintenance literature impose considerable limitations
on publications departments and technical writers. My
experience with Sylvania Television Publications Sec-
tion, in Buffalo, NY, illuminated these handicaps.

Because every manufacturer wants to get his product
into the hands of the customer/user as rapidly as possible,
the demand is to have the instruction-maintenance
literature ready to be packed into the carton with the
equipment when the first piece comes cff the production

Continued on page 86

tohistorv.com
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Harris All-Solid-State SX Transmitters

Bring Back Your
AM Listeners!

Contrary to what you may have heard, your “average” listener has a better-than-average knack for
finding stations with a quality, transparent sound—even on a crowded dial. The lower your sound
quality, the higher your audience tune-out.

Bring back those listeners with a Harris SX Series all-solid-state AM transmitter. Harris’ exclusive
Polyphase PDM modulation system provides a discernible difference in sound...

a crisp transparency that virtually eliminates listener fatigue and

compares with the best FM has to offer. The specs will show you why. On

the SX-5, for example, Intermodulation Distortion (IMD) is less than 1%!

SX Series transmitters (available in 1, 2.5 and 5 kW) also offer
' diagnostic capability through a microprocessor-based, pushbutton
" information center. You get instant readings on vital parameters.

Solid-state design means you’ll save up to 46% more power than
with other transmitters currently in use. That’s a plus you’ll see
immediately in lower power bills.

And Harrishas designed the SX Series transmitters for optimum AM

'\_ L Stereo performance. Strict AM Stereo compatibility was a major
\ ' | design goal right from the start—not an add-on or an after-thought.
<. ‘,-'? Make the investment in quality sound that can build and hold your
N\ - listening audience. For more information on Harris SX Series AM

P transmitters, contact Harris Corporation, Broadcast Group,

! / P.O. Box 4290, Quincy, Illinois 62305-4290. 217-222-8200.



www.americanradiohistory.com

SIMULSAT, the multi-beam
antenna from Antenna Techno-
logy Corporztion, that can sim-
ultaneously see all domestic
satellites at once with consistent
broadcast quality performance.
It is being heralded as a major
breakthrough by broadcast and
cable operators everywhere.

Listen to what Chief Engineer
Gerald Dreger of KTVO, one of
SIMULSAT's more than 200 nation-
wide customers has to say:

“"We purchased SIMULSAT 8
months ago. We're very pleased
with it. SIMULSAT does everything

18 Broadcast Engineering August 1983

Mr. Gerald Dreger
Chief Engineer
KTVO, |ABC affiliate}
The Post Corporation
Kansas City, Missouri

I'was told it would do and more.
We now pick up 5 satellites
simultanecusly, and also run our
low power station K40AI off
SIMULSAT, which, before was
impossible. On top of that, it
has the capabilities to help us

wwWw.americanradiohistorv.com

expand even more. We could
reach 13 [domestic) satellites at
once. SIMULSAT will pay for itself
over and over again.”

Call or write Antenna Techno-
logy Corporation for a full-color
brochure, and information on
turn-key installation and two-
year warranty for 3m, 5m and
7m SIMULSAT. SIMULSAT sees all
C-Band satellites simultaneously
and has K-Band capabilities.

ANTENNA TECHNOLOGY CORPORATION
8711 East Pinnacle Peak Road, C-103
Scottsdale, Arizona 85255

Call (602) 264-7275

Circle (17) on Reply Card
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By Ben Scott, manager, linear IC applications, Motorola, Phoenix, AZ

At the station end, the Motorola C-QUAM equipment comprises the modulation
monitor (left) and the exciter.

As the AM stereo scene develops,
several events have occurred in the
past six months to give the Motorola
C-QUAM* system a boost. The first
was the original endorsement based
on bench and field performance by
Delco Electronics, followed by Con-
cord and others. The second was
the introduction of the MC13020P
decoder chip. This device, shown on
the cover of this issue, permits a
sophisticated AM stereo receiver to
be built at a low cost. This article
describes the system, decoder chip
and broadcasting situation. In each
area, overall objectives are
presented and, where applicable,
implications to the broadcaster and
consumer are included.

Why develop AM stereo? After
years of losing market share to FM,
AM radio needs a shot in the arm. The
general quality of AM receivers, even
in relatively expensive AM/FM equip-
ment, has been neglected for so long
that critical music listeners seldom
voluntarily listen to AM.

This is a shame, because many
listening hours are spent in cars and,
in mobile applications. AM is, in most
respects, superior to FM. The AM
signal covers a greater distance and
provides better penetration around
tall buildings. The AM mobile listener

*C-QUAM®, a registered trademark by Motorola,
stands for Compatible Quadrature Amplitude
Modulation. The Motorola AM stereo decoder chip
for C-QUAM is the MC13020P. P designates the
plastic package case 738-01.

is less likely to encounter fading, flut-
ter, dropout or the more common loss
of stereo or tinny sound caused by
multipath phase phenomena.

In the home, it is possible to have an
AM signal and a receiver that sound
good, even to fairly critical listeners.
In the car, this is even more true,
because of the nature of the back-
ground noise.

Background
Several known methods of
2-channel transmission were re-

viewed in developing AM stereo, in-
cluding AM/FM, AM/PM, conven-
tional quadrature AM and ISB.
Among other problems, some of these
methods were found to be com-
paratively high in distortion in ex-
isting monaural radios at normal or
moderate mistuning or, in the real
world, AM band propagation
characteristics.

To solve most of those problems,
Motorola decided on a quadrature
modulation system modified to make
the overall envelope of the broadcast
signal look exactly like L + R. Analysis
and experimentation showed that this
method achieved the desired com-
patibility with monaural
receivers and had many of
the desirable tuning and
transmission properties of
monaural AM. Let’s dis-
cuss virtues of this ap-
proach, along with prob-
lems and drawbacks, and
how they were overcome.

Avg.
Carrier

www.americanradiohistorv.com

1+L+R

The earliest C-QUAM concepts
were put down almost seven years ago
at the Motorola Corporate Research
Labs. Development and promotion of
the approach has been pursued ever
since. Recently, the labs have
developed broadcast exciters and
monitors that permit easy conversion
of an existing AM station to stereo. In
the past two years, the system inven-
tors have collaborated with IC
designers at Motorola’s linear and
military integrated circuits division to
produce the decoder. These factors
permitted realization of the following
C-QUAM major objectives:
scompatibility with monaural equip-

ment;
ssimple, low cost AM stereo receivers;
ssimple, low cost transmitter conver-

sion;
sgood mobile and stationary perform-
ance;
sfreedom from funny sounds, false
triggering, distortion and noise; and
egood stereo separation.

Achieving compatibility indistin-
guishable to the millions of existing
AM radios was the main requirement
of this AM stereo system. In QUAM,
L+ R is normal (amplitude) modulated
on the 0° phase of carrier and L - R is
modulated on the 90° relative phase,
suppressed carrier. (See Figure 1.)
This is a satisfactory 2-channel infor-
mation system, if detectors are syn-
chronous and can be properly locked
to the original 0° and 90° phases. If
we were starting from scratch and
transmitter non-linear phase modula-

V{1+L+R12 + (L-R)2 = Envelope

Envelope amplitude
is not a correct
sum signal for
envelope detection.

Figure 1. Basic quadrature AM (QUAM).

August 1983 Broadcast Engineering
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tion were kept low, this would be the 14L
best answer. All receivers would be
synchronous, even monaural ones.
The system also works fine on
envelope detectors only when L-R is
nearly zero, which corresponds to
almost no stereo information. So, it is
a method that works only with syn-
chronous detectors or monaural infor-
mation.

The following illustrates what goes
wrong when QUAM, as defined
previously, is required to handle a
strong stereo sound, say left only, at a
high modulation. Figure 2’s vector
diagram depicts this condition.

L

Y \N
\ X
\
N\

CARRIER AMPLITUDE

This Should Settle It...
Smallest Size/Biggest Sound!

HME’s New System 85

Hand-Held Wireless Microphone System

simple, easily-understood
operation.

= Mike mute switch on side
of transmitter, RF carrier
switch on bottom . . . no

HME just designed an all-
new system around the su-
perb Shure SM85 element.
We did so well that Shure
Brothers Engineering verified sonfusing ther Pius, the
9 . . Flus,
Lol perormane K e i ca o oty
apied.
respects to the SM85. s

Here's what you get for
features:

= Advanced squelch circuit
provides silent quieting
whenever the transmitter/
receiver link is broken. No
more audible dropouts.

hme

HM ELECTRONICS, INC.

6151 Fairmount Ave.

San Diego, CA 92120

Phone (619) 280-6050
3 Telex: 697-122

= World's smallest
professional hand-held
using standard long-life
9 volt battery. Battery
status LED included.

= All-new receiver . . .
shadow switches and
annunciator lamps for

VU -
-]
~20T™

L

Meter
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Figure 2. Basic quadrature AM modulated with strong L-only input.

The resulting envelope, described
by the heavy arrowed vectors, shows
the extreme distortion that occurs
from a strong left-only sine wave at
high modulation percentage. Note the
resulting double dip (flattening occurs
long before) as the function passes
through x. Even if this is prevented, by
keeping modulation level below 70%
for L-only or R-only, the distortion is
still high and noticeable in an
envelope receiver.

The solution offered by C-QUAM is
to amplitude modulate the transmitter
with L+ R, while causing the carrier
phase to be modulated according to
the angle:

e BoR
D=t E?ITK}

In other words, © is the carrier angle
that results in the original QUAM
method. The desired 1+L+R
envelope is shown in Figure 3.

Obviously, this 1+ L +R envelope is
the desired result, but there is one
drawback that must be examined. The
resultant carrier’s phase is now vary-
ing in a complex manner; as cos ©.
This produces higher-order sidebands
in the transmitted spectrum under
continuous tone conditions.

But examination shows that mono
and stereo spectra are nearly iden-
tical, even with today’s typical and
somewhat excessive high frequency
pre-emphasis; hence, FCC spectral
regulations are easily met. It can be
shown that even with approximately
30dB of pre-emphasis at 7.5kHz, all
guidelines are met. Future trends will
undoubtedly include wider band-

(1+L+R)cosd 1+L+R

BN Envelope is
| compatible
with existin
Avg. 9
. monaural
Carrier B
receivers.

| (L-R)cosf

Figure 3. Motorola C-QUAM.
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Seeing is believing with
Lenco’s PVS-430
Videoscope™*

One person. One look. That's
all it takes to verify RS-170A
with Videoscope from Lenco.
Adjust your eguipment to Zero
. SC/H on any video monitor.
No time wasted. No guess-
work. No advanced technical
knowledge required.

The ultimate answer machine.

Besides the easiest SC/H
ever, Videoscope lets you
detect many other system
problems that-are much
harder to track down with
other equipment. At a glance,
you can detect timebase
errors in VTR, TBC, video
processing amplifiers, and
frame stores. And Videoscope
lets you easily adjust your
subcarrier frequency to the

°network rubidium standard.
You can locate sync timebase
distortion problems in sync
regenerative equipment. And
you can uncover cross-talk
problems in switchers and
sync change-over units.

See how easy you can have it.
Ask us all about the Lenco
Videoscope now.

Lenco Inc.
Electronics Division
300 N. Maryland St.
Jackson, MO 63755.
(314) 243-3147

Engineered and manufactured
in the United States.
The Professionals’ Choice

- We'll show yOu, the easiest way yet
to adjust SC/H and system timing.

“Set system timing. Match subcarrier phase.

- And four tough problems you'll
never have to waste any time with again.

Find timebase error.
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width receivers and will force less

peaking at the transmitters.

A common problem inherent in all
of the proposed AM stereo methods is
spurious phase-related stereo informa-
tion. This problem is not reduced by
C-QUAM.* Although it has little, if
any, impact on monaural receivers, it
is an important factor in constructing
the stereo receiver. It follows that any
equipment that can detect stereo is
phase sensitive. It also follows that the
receiver front end (local oscillator)
may be microphonic. In mechanical
tuners, using adjustable inductors or
capacitors, most of today’s receivers
are far too microphonic for portable
or automotive use. Even the close
proximity of the speaker to the front
end is a problem. C-QUAM neither

causes nor relieves this difficulty.

The solutions to microphonism are
to use a synthesized or otherwise elec-
tronically tuned front end or to greatly
improve the tuning structure. For the
present, AM stereo usually goes into
radios with electronic tuning. (For the
future, which must include lower cost
radios, a small phase-controlled LO

chip is being developed.)

MC13020P C-QUAM decoder

The C-QUAM decoder chip con-

*C-QUAM reduces effects of high non-linear IPM in

the troughs of modulation.

The cover of this issue shows
an enlargement of the Motorola
AM stereo decoder chip contained
in the MC13020P package.

Some notes of interest about
the device include:
eactual packagepins......... 20

ediesize............. 85x87 mils |
stransistors. .. ............. 210 |
sl2Lgates.................. 110

edouble-layer metal

sstandard case 738 plastic,
300-mil-wide dual in-line
package

tains all functions necessary to imple-
ment high performance operation. It
uses few and inexpensive peripheral
components, and can be applied to an
existing AM monaural design with no
extra adjustments or alignments.

The device goes into a radio where
the detector would normally go (in
other words, after the last IF stage), as

shown in Figure 4. It requires about
100-350mV rms of IF input. The IF fre-
quency can be any of the standards:
260kHz, 262kHz, 450kHz or 455kHz.
The only limitation is that the on-chip
VCO will always be 8X the IF fre-
quency. MURATA has developed a
3.6MHz ceramic resonator for use

Continued on page 26
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Editing suite courtesy
of WNEV-TV, Boston, MA

Shintron 390.
The world’s first and only

1]
i ﬁil
(T

component video switcher and editor-interface.

Now your M-format, BetaCam, or Quarter-
Cam tapes can receive the full range of editing,
effects, and cother post-production techniques used
on standard NTSC mcterials. Never possible before,
because there was no such thing as the Shintron 390,

The Shintron 390 is the first switcher that
can handle the three separate video component
channels simultaneously; for
M-ormat (Y I, and Q),

s

2 775
5

BetaCam (Y, R-Y, and B-Y), and for general purpose
(R.G.B). It can be driven by time code, and its special
Convergence port along with a standard RS-422
port permit direct interface with most professional
editors. And, its two independent microprocessors
make it smart enough to perform a wide variety of
intelligent, programmable functions.

The Shintron 390 is the missing link. Without
it, no component video system is complete. Call now
for more information.

Shintron 390 lets you mix, wipe,
key, edit, and post-produce
component video tapes with the
same flexibility of NTSC systems.

SHINTRON Company, Inc.: 144 Rogers Street, Cambridge, MA 02142/Tel: (617) 491-8700/ Telex: 921497

Shintron Europe: 198 Avenue Brugmann, 1180 Brussels, Belgium/Tel: 02-347-2629/ Telex: 61202
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It takes a very tough
tape to withstand edit after
edit through today’s VTR
equipment and still deliver a

crisp, clean playback image.

And tough is exactly what
new Scotch® 480 one-inch
video tape is.

A special coating
formulation on Scotch 480

"Scotch” is a registered trademark of 3M. © 3M, 1983.

24 Broadcast Engineering August 1983

means you no longer have
to worry about problems
like stiction.

In fact, during computer
editing, 3M lab tests have
shown 480 is capable of
delivering over 1,000 edits
from the sarne preroll point,
with no significant reduction
in playback quality.
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And in today’s tough video
production environment,
that kind of durability can
mean a lot.

Scotch 480 is further
proof of why 3M is the leader
in professional use video
tape. And why we sell more
one-inch tape for professional
use than all other

manufacturers put together.
For a free brochure on

new Scotch 480 call 1-800-
328-1684 (1-800-792-1072
in Minnesota). And find out
more about the tape that's
as tough as today’s editing
equipment.

Magnetic Audio/Video
Products Division/3M.

= 8M hearsyou...

3M
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Continued from page 22 AM

1

checks signal levels and freedom from Figure 4. AM stereo receiver
excessive noise or co-channel, and, if block diagram.

satisfied, enables the C-QUAM

decoding process.

with a 450kHz IF. This choice is grow- > STEREO
ing in popularity because it simplifies L 1 i j»~ INDICATOR
front-end design in frequency-synthe-
sized receivers. If one of the other IF RF | _losCiLLATOR| | 1F | | -] AUDIO ﬂ
frequencies is used, a special MIXER AMPLIFIER , AMPLIFIER
resonator or adjustable coil will be re- T Am}éﬁo
quired, necessitating one alignment DECODER
step. AGC AUDIO
Tphe MC13020P function looks for AMPL'F'ERE‘T ﬂ(_hAMPL'F'ER‘[Q
25Hz stereo pilot tone (transmitted in iyl R
the L-R at 4% modulation level), I_ II{:I[CT’—{ ] 2

INRE

i3

The block diagram of the MC13020P
(Figure 5) seems, at first glance, to be
complex, but much of it would be re-
quired for even basic quadrature
detection. (There are a few extra
features aimed at refining field
behavior that will be discussed later.)

One of the first things to note is that
L+ R is always envelope detected. The
IF signal comes into the envelope
52 SE St I RS o o e i i i Rl T Ty, : detector block’ is filtered at Pin 2 and
Itis a well kept secret that telcom c4DM attains the dynamic range of digital sent to the output matrix. Whether

recording techniques, yet clearly has a much better sonic quality. mono or stereo transmission, the L.+ R
This exceptional compander, recovery is the same as for monaure.xl
which has found application e radios. If the signal is monaural or if

{ T S tellit the stereo mode is inhibited for any
In recor lpgs u los,.sae e reason, the I, and R outputs each
transmissions, and video

deliver about 100mV of L.+R to the
recording, is now available at the audio amplifiers that follow, at 50%
daffordable price of $ 650 * modulation level.
per telcom c4DM card.

The IF signal also comes into a

variable gain block and then onward
to I, Q and loop driver (phase
; detector). These three detectors are

5 . i
Y () the basis of any conventional
quadrature detection. The loop driver
VCO loop locks at 90° with the incom-
ing IF frequency. This ensures 0°
reference to the I detector and 90°
reference to the Q detector. (The +8
block in the VCO loop means that the
actual VCO is 8X the IF. This was not
mandatory but has several benefits. It
means that the VCO is above the AM
band, even if the IF is 260kHz. Also,
the prospect for a low cost ceramic or
crystal resonator is improved. Finally,
the means to do a good 0° and 90°
reference is easily done in the divide

chain.)

The only extra parts needed to do

Here are some

of the most substantial
advantages featured in

telcom c4DM: ==

E
0
<
@0
S
Q
Q

i p——————= e

. tel

. R
® no dynamic faults caused by faulty level alignrhent
* no level alignment due to db-linear compande¥
/\\ ratio/slope ]
¢ 2\¢ 100 db overall dynamic range availabk!}g
&° reduction of distortion from tape %
N\ true natural sound A
/ You really have to hear it to believe it.

4/ Contact: Solway, Inc., P.O. Box 7647, Hollywood, Fl. 33081
/" Tel-(305) 962-8650, Telex 467257

*Price subject to change.‘d* Figure 5. Block diagram of the
- el b el MC13020P AM stereo decoder.
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t 1evve heard it all..
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Neves full line of Bfoadéast audio consoles

If you’ve heard it all, chances are you use or own a Néve. Neve's quality, they've chosen to invest in a Neve.

If you think you've heard it all, we'd like to take you beyond Networks and independent stations invest in Neve to en-
vour sound barrier with one of Neve's full line of audio sure that their audience hears the finest sound available.
consoles and post-production systems, Post-production facilities invest in Neve to ensure that their
We think you should hear for yourself what so many audio clients receive the finest product available and to keep cli-
engineers and broadcast facility personnel already know: ents coming back, while attracting new business with the
For superior technical performance, reliability, logic cir- Neve namni¢.

cuitry (that can interface with switchers, mic muting, loud- Neve designs a full line of audio consoles and probably has a
speaker muting, etc.), exceptional value, maintenance-ease system to fit your specific needs.

and a pure. natural sound. there’s nothing that comes close So unless you've heard it all, isn’t it time to aspire
to Neve. to Neve?|

Of course. since many broadcasters already know about For further information. call us. or write.

Aspire to:

RUPHERT NEVEINCORPORATED: Berkshire Industrial Park. Bethel, Connecticut 06801 (203) 744-6280 Telex 969638 » 7533 Sunset Blvd., Hollywood, California 90046
(213) 874-8124 Telex 194942 « RUPERT NEVE OF CANADA,LTD. represented by: Manta HLc(rom Group. 204 King St East. Toronto, Ontario M3A 1)7 Cinada
(416) ROR-0513 Telex 00986706 -« Sonotechnique. 2385 Bates. Suite 304, Montreal, PQ,]-HS 1AY Canada (514) 739-3368 Telex 0535-62171
NEVE FLECTRONICS INTERNATIONALLTD: Cambridge House, Melbourn, RoystongHertfordshire. SG8 6AL England Phone (0763) 60776
RUPERT NEVE GmbH: 6100 Darmsradt-Bismarchstrasse 114, West (Sorm;m_\ Phone (06131 ) 81764,
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C-QUAM decoding are the error
amplifier and the variable gain stage.
The output of the I and Q detectors
would be (L + RjcosO and (L - R)cosO,
except for the additional comparison
of the I detector and the envelope
detector outputs in the error
amplifier. This error signal is 1/cos®©,
.which, applied to the variable gain
block, corrects the outputs of the I and
Q detectorsto L+ R and L - R. In other
words, the error loop gain works to
make the I detector output look like
the envelope detector output and ap-
plies the same correction to the Q
detector to give L - R. Then, all that is

needed to produce a stereo output is
for the L - R output of the Q detector
to be delivered to the output matrix
through the switch. Before that hap-
pens, the pilot decoder must be
satisfied that all conditions are
correct.

The level detector checks the level
of input signal and tells the pilot
decoder when it is sufficient. The
level detector also provides an aux-
iliary AGC output (at high impedance,
Pin 4) and adjusts the gain of the
QAGC block to deliver a more con-
stant amplitude of pilot to the pilot
and co-channel filter amplifiers

THE ONLY
FULL

IDEO NOISE METER

Model UPSF2

*- ¥ -~

measurement.

» Measurement Domain: Full-field, any individually
selected line, any individual ''spot'’ (4 u$ X 10 lines)

+ IEEE-488 (GPIB) Bus Compatibie

- Video Level Measurement: Luminance-bar
amplitude, or individuai test-points seiectable
in steps of 1 us (range: —500 to +1500 mV)

» Noise Measurement: Luminance (peak orrms)
or Chrominance (AM or $M). Range: 0-80 dB,
referenced to 714 mV (525 lines), 700 mV (625
lines), or actual iuminance-baramplitude.

Send for our new catalog

13 Nevada Drive, Lake Success, N.Y. 11042  (516)488-7300 * Telex 96-0072
Circle (24) on Reply Card
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BILITY

- DUAL-STANDARD: P automatically determines
standard (525/625 lines}, identifies it on the
display, and performs the appropriate

www.americanradiohistorv.com

(shown as op amps). Remember, the
25Hz pilot tone is in the L - R(Q detec-
tor output).

When the pilot bandpass filter (Pins
13, 14) has acquired a good 25Hz
signal and there are no low frequency -
beats greater than 14% modulation
from the co-channel interference filter
at Pin 12, the pilot decoder is satisfied
and stereo can be received. Actually,
the decoder also contains several
counters that require that good pilot
be delivered for 7-37 cycles (0.3-1.5s)
depending on the type of interruption.
This has been carefully selected to
discourage the mono/stereo mode
from flickering in and out in poor
signal areas in the mobile application.

Once in stereo, the lock detector can
put the decoder back into monaural if
it observes a negative excursion from
the I detector of greater than 20%
modulation. Such a negative swing
could be caused by excessive co-
channel or noise.

In summary, the MC13020P is a
conventional, synchronous quad-
rature detection system with an on-
board oscillator reference system.
Plus, it has an envelope detector, a
feedback corrector for the com-
patibility component of the signal and
a group of watch-dog circuits that
observe signal level, pilot, co-channel
and noise.

Incidentally, this AM stereo ap-
proach introduces a degradation in
S/N ratio of only 3dB, theoretical max-
imum (no stereo present), or 1.5dB for
typical modulation levels, over
monaural reception. This is a big plus,
compared to FM, which can produce
20dB S/N degradation going from
monaural to stereo. No blend or
softened mode switching is required.

The MC13020P’s cost in high
volume is approximately one dollar.
The total cost of adding AM stereo to
a suitable AM mono/FM stereo
receiver is about $2.30. The part is
now available in large quantity. The
receiver is easy to convert and, at
most, requires only one adjustment.

Signal construction can be ac-
complished more easily than might be
expected from what we've discussed.
(See Figure 6.) The L and R informa-

]

C-QUAM
ENCODER

vvvvvvvv

Figure 6. C-QUAM transmitter block
diagram.
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Powerful performance
in the palm of your hand.

PRIMUS (Prée-mlis). an array of compact, performance-

engineered audio electronics from Ramko Research.

The new PRIMUS components are unlike any professional audio
equipment you've ever used. Never before has so much advanced per-
formance been put into such compact and rugged packages. Rarely have
you had available so many features and options to help get the job done.
Never have you had a three-year warranty that’s backed up by factory
certified proof-of-performance.

PRIMUS is a comprehensive range of components that give you the
flexibility to configure an audio sysem limited only by your imagination.
Whether you choose from tabletop or rack mounting versions, there’s
hardly an audio job that can’t be improved upon.

Here's a partial list of models currently available:

[J Lab standard mono or stereo turntable preamplifiers.

[J Dual and quad input, gain selectable microphone/line amplifier mixers.
O Audio distribution amps from three (3) stereo/six (6) mono up to
eight (8) stereo/sixteen (16) mono outputs. All models feature
individual recessed front panel adjustments or optional high
resolution, conductive plastic potentiometers.

O Mic/Line equalizer amplifiers with balanced I/O and up to
115 db of reciprocal equalization.

O Expandable audio console mixers with cueing, selectable EQ,
metering phones and monitor.

O Voicegard™ combination limiter/compressor, noise gate
with variable threshold and slope ratio; gain reduction metering.
0 Signal processing VCA’s with six (6) independently con-
trolled channels. DC remote control with balanced outputs.
O R/P and playback, stereo and mono NAB cart machines.

Whichever combination of precision PRIMUS audio com-
ponents you choose, you're guaranteed outstanding specifica-
tions. For example, our stereo turntable preamplifier measures:

Signal-to-noise Ratio: —93 dB (A weighted)
Total Harmonic Distortion: Below .0018%
Frequency Response: 10 Hz to 20 kHZ, £.25 dB
Stereo Separation: —70 dB @ 1 kHz

Output Level: +25 dBm (10 Hz - 20 kHz)

The simplified and modular packaging of PRIMUS allows
us to concentrate the quality where it belongs: in state-of-
the-art circuitry. High slew-rate integrated circuits and ex-
tensive ground planes insure the highest RFI protection.

PRIMUS audio components are an
array of compact, performance-
engineered rack mounting or
tabletop packages.

PRIMUS

MIC LINE AMP/MIX

All IC’s plug
into gold plated sockets. All models
feature quick disconnect /O connectors and
require only 1% inch standard rack height.

We've taken another important step, too.

When you invest in PRIMUS, you receive a Certified
Performance Gold Card that instantly puts you in touch with
our Technical Assistance Department on a toll-free line. Just call
in your registered serial number and you're in touch with the advice
you need.

To put-PRIMUS audio components to task on a free two-week trial,
call toll free (800) 821-2545 or contact your nearest Ramko Research
sales representative or distributor. Put the powerful performance of
PRIMUS in the palm of your hand.

@R’MUS is a division of Ramko Research, Inc. 11355-A Folsom Blvd., Rancho Cordova, California 95670
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The new Motorola MC13020P
decoder provides the complete
decoder function for the C-QUAM

L system in integrated circuit form.
it represents the heart of an AM

s . . ’ =

stereo receiver and takes the
place of the standard detector in a
conventional AM radio. 1t accepts
a 200mV rms IF signal and puts
out approximately 100-200mV of
audio. In addition to a small
number of resistors and
capacitors, the only other detec-
tor circuit component needed is
an inexpensive ceramic resonator
for the phase-locked reference
oscillator.
Selected features include:
sfull-wave envelope detection of
L+R;
*PLL detection for L-R;
*25Hz pilot presence required to

receive L — R;
sinternal level detector used as
AGC source;
ofew peripheral components re-

quired; and
eno adjustments or coils neces-

sary.

Typical specifications include:
eTHD monaural ........... 0.5%
eTHDstereo ............. 0.75%
echannel separation ....... 30dB
estereo lockup time

{onretuning) . ........... 300ms
eadaptive pilot tone detection

circuit ... .. i, 1.5s
oL.—R rejection in monaural

mode ......coviiinian 50dB

tion are matrixed to provide L+R to
an I-balanced modulator at 0°, and
L-R to a Q-balanced modulator at
90°. Each modulator is double side-
band, suppressed carrier. The outputs
of these modulators are added
together, along with the 0° carrier and
passed through a bandpass filter into
an amplitude limiter. The limiter out-
put is used to drive the oscillator input
of the transmitter final amplifier, in-
stead of the usual crystal oscillator. A
second L+R matrix provides the
audio input to the transmitter.

To date, the C-QUAM transmitters
on the air are driven by Motorola ex-
citers and monitored by Motorola
modulation monitors. Motorola is
building exciters and monitors.
Several other major equipment
builders have been licensed to manu-
facture C-QUAM equipment and have
begun developing exciters and
monitors. These manufacturers in-
clude Belar, Broadcast Electronics,
Delta and TFT.

Present station conversion may be
accomplished in a few days and ex-

citer and monitor costs are about
$10,000.

Stations on the air include
WJR —Detroit; WIRE—Indianapolis;
KZLA—-Los Angeles; KRZY—Albu-

querque, NM; KGW —Portland, OR;
KYA—San Francisco; WSAN—Allen-
town, PA; WAIT-Chicago;
WFAA —-Dallas; WISM—Madison,
WI; KFMB-San Diego; and
KIDN —Pueblo, C O.

Motorola expects that C-QUAM
stereo will be on the air in the major
markets before the end of 1983.

éModestIy improved)

ft's no secret. Studer has become the acknowledged leader
in high quality telephone interfacing equipment. The Studer
Telephone Hybrid — already selected by hundreds of U.S.
broadcasters, including all three major networks — has been
praised for its straightforward design, long-term reliability, and
consistently outstanding performance.

At the heart of the Studer Telephone Hybrid is an auto-
balancing hybrid circuit which automatically matches phone
line impedance while isolating send and receive signals for
maximum sidetone attenuation. A built-in limiter prevents sud-
den overloads, and bandpass filters shape the voice sjgnals
for optimum clarity and system protection. The new updated
Studer Hybrid includes additional noise suppression circuitry

to eliminate unwanted noise and crosstalk while still preserving
true 2-way hybrid operation.

Now the Studer Telephone Hybrid is also available as part
of a complete Telephone System. Designed to operate inde-
pendent of the studio console, the self-contained Telephone
System includes a microphone input plus a palm-sized remote
module (on a 30’ cable) with VU meter for line level, head-
phone output, and level controls for microphone, headphone,
and telephone receive.

The time-tested Studer interfaces. improved for even bet-
ter performance. Expanded for more flexible operation. And
built to set the quality standard for years to come. Call your
Studer representative today for complete details.

- PRECISION FROM
1425 Elm Hill Pike, Nashville, TN 37210 (615) 254-5651 + Los Angeles (213) 780-4234 + New York (212) 255-4462 + Dallas (214) 760-8647

SWITZERLAND
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If your income depends on professional
audio production — from 2 to 8 tracks — and
you haven’t taken a good look at our M-30
and M-35 compact mixing consoles, it's about
time you did. Whether you’re cutting radio
spots, doing production/post-production for video
or film, making demos or building multi-image
audio, TASCAM mixers have both the features
and price you need to keep your bottom line
black and your toughest clients happy.

Let’s face it, every client and every job makes
its special demands on you and your equipment.
Your mixer is no exception. Its features have to
translate into the benefits you need again and
again. No do-everything PA board is going to cut
it like TASCAM’s true production mixers, the M-30
and M-35. Built tough, these mixers are more
versatile, offer better and faster control of the
recording process, and give you more of the
production functions you need than any board
at the price.

To find out which of our incredibly superior
mixers is exactly what you’ve been looking for,
see your TASCAM dealer, or write TASCAM
Production Products, 7733 Telegraph Road,
Montebello, California 90640, (213) 726-0303.

Copyright 1983—TEAC Corporation of America.

TASCAM.
ANYTHING LESS
WILL COST YOU

MORE.

- a
I ARAIAAMALV]
TEAC Production Products
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An AM

ster

perspective

By Chris Payne, AM stereo broadcast manager, Motorola

In April 1982, when the FCC
tossed AM stereo to the
marketplace instead of choosing
a technical standard, each AM
stereo proponent found itself in a
considerably different market-
place posture. Since that time,
there has been quite a change in
the various systems’ relative
strengths in the marketplace, with
the Motorola system finding its
acceptance constantly growing in
the receiver and broadcasting in-
dustries.

However, even now, about one
and a half years later, less than
2% of US AM stations are on the
air with AM stereo, with the re-
maining stations left to decide on
AM stereo and a system. This
gives most broadcasters time to
evaluate each proponent’s

technical and marketing strengths
carefully and independently.
Although multiple-system
receivers have been announced, it
is unlikely that these receivers will
substantially reduce the pressure
for a single system. | understand
that most receiver manufacturers
and broadcasters continue to look
for evolution of a single technical
standard. Motorola believes that,
in order to get AM stereo to the
consumer with competitive cost
and quality, a single technical
standard must evolve that will be
acceptable to receiver manufac-
turers and broadcasters.
Whereas early interest from
broadcast stations focused on
systems that had broadcast hard-
ware available—regardless of
system characteristics or per-

formance —one receiver manufac-
turer, Delco, took time and effort
to find out which system would
best meet its requirements.
Delco’s choice was Motorola.
Shortly after Delco’s decision, the
Motorola MC13020 IC decoder
was introduced, and many other
receiver manufacturers began
working on receivers for the
Motorola system only, using this
integrated circuit.

| cannot impress too strongly
the importance of a full-featured
decoder IC for AM stereo. To date,
only Motorola has such an IC. In
today’s consumer electronics in-
dustry, a technology cannot be
seriously considered unless there
is a low cost/high performance IC
to do the work.

| say “full-featured” because the
MC13020 takes an IF signal and
does the rest (as Ben Scott
discusses in the accompanying
article). This IC makes it possible
for a receiver manufacturer to add
Motorola AM stereo to an existing
AM/FM stereo receiver design at
an attractive price.

In this difficult 2-industry AM
stereo standardization competi-
tion, | think the MC13020 IC may
be the catalyst needed to
establish the standard
for AM stereo. BE))!

3 proves

its
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While others have introduced more expensive
reverbs that don’t sound like they’re worth it, or
lower-cost units that don’t deliver quality, Orban’s
111B Dual Spring Reverb continues to prove its

Why? Because the Orban 111B offers good, clean
sound that most broadcasters demand in the produc-
tion studio or on the air at a fair price. Our pro-
prietary “floating threshold peak limiter” protects
the springs from being overdriven on transients. So
the 111B doesn’t sound “twangy”—ijust bright-and
clean, with a sound that complements your audio
instead of muddying it. And flexible EQ lets you con-
tour the echo return for any application.

So check out the111B Dual Spring Reverb: A proven
performer with the right sound at a fair price.
. Orban Associates, Inc.

645 Bryant St. San Francisco, CA 94107
(415) 957-1067 TLX: 17-1480
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THE ULTIMATE VTR.
FAST, YET GENTLE
HISTICATED, YET SIMPLE.

Meet the classic one-inch Type
“C” VTR. Light years ahead in tech-
nology. With everything you want in
one machine. We call it the VPR-3.

VPR-3 has it all. Just look into
its exclusive features. Gentle air-
guided and vacuum-controlled tape
handling. Tape acceleration to
500 inches per second shuttle in
one second with one-hour reels.
“Fail-safe’” dynamic braking. Fast
synchronous lockup. The ability to
run with three-hour to “‘spot” reels

=z - .
L‘ 2 a:
% ]
4 1 \
? d v A < = ®

without adjustment. Superior built-
in audio features. Simpler operation
using a fluorescent display screen
and soft-key-driven menus. And
extensive diagnostics.

Get all details from your nearest
Ampex sales office, or call us today.

ANVIPEX

Ampex Corporation « One of.The Signal Companies @

Atlanta 404/451-7112 » Chicago 312/593-6000
Dallas 214/960-1162 » Los Angeles
213/240-5000 » New York/New Jersey
201/825-8600 » San Francisco 408/255-4800
Washington, D.C. 301/530-8800
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Bessel <function calibration

of FI

modulation monitors

By Dane Ericksen, Hammett and Edison, San Francisco, CA

At the 1982 NRBA engineering
panel on FM modulation in Reno, NV,
all three panelists recommended us-
ing Bessel functions as the best
method for calibrating FCC type-
approved modulation monitors. Ques-
tions following the session clarified
that only a fraction of FM broadcast
station staffers use this method. Here I
review the use of Bessel functions as a
convenient, accurate method of
calibrating these monitors.

The Bessel function

Bessel functions of the first kind and
of zerc and first orders define the
amplitude of the carrier (Jo[x]) and the
first-order sidebands (J;[x]), where x is
the modulation index. The modula-
tion index is the ratio of the frequency
deviation and the tone causing the
deviation. For example, an FM signal
with a 10% (7.5kHz deviation)
sterophonic pilot subcarrier would
have a modulation index of
(7.5kHz)/(19kHz), or 0.3947.

We use the fact that Jy(x) and [,(x)
pass through zero (possess roots) for
certain modulation index values. The
first root of J,(x) occurs when
x = 2.4048. The first root of J,(x) occurs
when x=3.8317. Because we easily
can select the frequency of the
modulating tone and use a spectrum
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analyzer or communications receiver
to detect the null, we can use the
Bessel-function relationship to ac-
curately generate a known frequency
deviation, and therefore check the ac-
curacy of the modulation monitor.

Roots of J, and J,
Table I tabulates the first four roots

of Jox)" and J,(x) and the tones
necessary to generate 100%, 50% and
25% modulation levels. Although
higher-order zeros of Jg-and J, (or J,,
for that matter) could be used, resolv-
ing higher-order zeros quickly
becomes impractical, because of dif-
ficulties in counting the order of the
zero and detecting the =zero.

Tones for

Table .
Tabulation of tones necessary to produce 100%, 50% and 25% modulation
levels using the first four zeros of J, and J, is shown. Modulating tones less
than 5kHz may not be practical to resolve.

100% modulation

Roots of J, {75kHz deviation) 50% modulation 25% modulation
1st; = 2.4048 31,188Hz 15,594Hz 7797Hz
2nd; = 5.5201 13,5687Hz 6793Hz 3397Hz
3rd; = 8.6537 8667Hz 4333Hz 2167Hz
4th; = 11.7915 6361Hz 3180Hz 1590Hz
Tones for

100% modulation Tones for Tones for
Roots of J, {75kHz deviation) 50% modulation 25% modulation
1st; x = 3.8317 19,574Hz 9787Hz 4893Hz
2nd;x = 7.0156 10,690Hz 5345Hz 2673Hz
3rd; x = 10.1735 7372Hz 3686Hz 1843Hz
4th; x = 13.3237 5629Hz 2815Hz 1407Hz

Tones for Tones for

www.americanradiohistorv.com

Continued on page 38
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ONE OF THE FEW EFFECTS YOU CAN'TDO
ON THE EXPANDED E-FLEX SYSTEM. 4

YET. Were working on it, though.

In the meantime, almost anything else you can think of s possible. Because
we've just expanded the E-FLEX DVE?® system with a new Perspective/Rotation
accessory. So now, you can rotate images through all three axes. Add depth
through perspective. Combine those effects with basic E-FLEX effects ]
including split, compression, mosaic, Multi-move, and trajectory. And store it p
all on NEC’s bubble memory cartrldges

We can’t resist noting that our new capabilities make E-FLEX the virtual 1
equivalent of systems costing far more. But more importantly, they make /
E-FLEX an instrument of almost limitless possibilities. One that takes only a !
few hours to master—and perhaps a lifetime to fully explore.

What'’s more, the E-FLEX system is modular. So you can buy it all at i
once, or start small and add later. And as we develop more capabilities, Y
you'll be able to plug them right in. $ B

To find out what E-FLEX can do now, call NEC at 1-800-323-6656.

By the time you call, we may have perfected the effect in the picture. |

? - e P}";‘W : : L
/ IMAGINE WHAT WE'LL DO NEXT i

i NEC America, Inc., Broadcast Equipment Division =
130 Martin Lane, Elk Grove Village, IL 60007. In Illinois: 312-640-3792 /
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You are looking at what many experts believe
to be two of the most effective forms of invest-
ment spending in the industry today.

The Sony BVE-5000 editor and BVH-2000
recorder. Two extraordinary machines created for
a single and simple purpose:

'To help you shuttle more customers in and
out of your facility than ever before.

THE FIRST THING THEY EDIT IS
DOWNTIME.

Every day, in countless production facilities
around the country, $400-an-hour editing suites
are reduced to high-priced waiting rooms by

__HOWTO
TEGHNOLOGICALLY

ADVANGE
YOUR BOTTOM
LINE.

editing systems that fail to function.
Leaving anxious facility owners and disgrun-
tled clients making small talk instead of headway.

‘While they ponder an all-too-common question:

“How long will we be down this time?”

Thanks to the Sony editing system, this sce-
nario is rarely, if ever, played out in leading pro-
duction houses like Broadway Video, Videoworks,
JSL and a host of others currently using it.

The reason?

“Sony belongs to a small group of manufac-
turers that still think of broadcast equipment as a
product, not an experiment,” says Frank Herold,

www.americanradiohistorv.com
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chief editor of Videoworks in New York.

“When you take a piece of Sony equipment
out of the box and plug it in, an amazing thing
happens. It works!”

And keeps working. Faster. Easier. And more
precisely than any other system.

THE MOST INTELLIGENT

CONVERSATION YOU’LL EVER HAVE

WITH A MACHINE.

‘Today, there are any number of people trying
to compete in this, a communications industry,
with machines that can’t even communicate with
each other.

An 1rony not lost .
on all those who have m e )
invested in the equip-
ment you see here.

All elements of the
Sony editing system
have been pro-

s

grammed to speak o e | HHE

each other .

fluently. =

And to un- S '-?J;.f‘# # ‘“"' E——
derstand S = e to make an editor feel like an ed-
each other itor, not like a typist.

perfectly. Strikingly short of buttons,
With abso-* - n—— the system 1is in no way short of

lutely nothing lost in translatlon or transmission. features. Offering dynamic tracking. Variable
You'll find that theyre geared to speak equally speed search. Full Biderex Jog. And Vertical In-
well with Sony’s Beta® and U-matic®recorders.  terval Time Code.

Not to mention with you. Each of which, like everything else in the

The system’s high-resolution CRT screen pro- Sony system, helps to push profits in a rather ver-
vides clear, easy-to-follow instructions. Asks tical direction.
questions when you haven’t been explicit enough. For more information contact Sony Broadcast
And delivers the most comprehensive, and yet,  in New York/New Jersey at (201) 368-5085; in
comprehensible display in the industry. Chicago at (312) 773-6045; in Los Angeles at

A MYRIAD OF FUNCTIONS WITHOUT  (213) 841-8711; in Atlanta at (404) 451-7671; or in
A MYRIAD OF BUTTONS. Dallas at (214) 659-3600. SONY.
The BVE-5000 control panel has the capacity &7 so cor. of ameries s w 570 . xew York NV 10018 Broadcast
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Camralte.

INTE?@SI??
‘OBIE’ LIGHT

CONTEOLS
FAGIAL
SHADOWS

VARIABLE AREA
REFLECTOR

KEEPS CONSTANT
COLOR TEMPERATURE

LIGHT WEIGHT

& MOUNTS ON ANY FILM
OR VIDEO CAMERA
FOR CLOSE-UP WORK

® COMPLETE
ACCESSORIES

WRITE OR CALL FOR
INFO ABOUT HANDY
CAMRALITE KIT

YAMERICAN
> MARKET

POB 178 WOODLAND HILLS CA 91365-0178
TELEPHONE 213/883-8182 TWX 910 494 1233

..
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Continued from page 34

Therefore, this technique should be
limited to the first two roots of J,
and J;.

You are not limited to generating
Bessel nulls that occur at nominal
modulation percentages. You can
alternatively modulate the transmitter
with, for example, a 10kHz tone and
increase modulation, until the sec-
ond first-order sideband null is

=J0dBm .OOéO WZ_J KHZ RES

l
i
.'1
-l
MI "

IOdB/ 50<HZ

\1st__.flo 31,188 Hz

=30d3» 0060 MHZ 3 KHZ RES

i
tl:j;{{!l
F' lml m[ .
Al T

50kHZ

|
I
i

1t
I Frt
e

.HMH

_ 13,587 Hz

-30d3» 0060 MHZ 3 &HZ RES

50KHZ
8,667 Hz

=J0d8m 0060 MHZ 300HZ RES
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detected. The modulation index
would be 7.0156 and the deviation
70.156kHz (93.54% modulation). You
would then adjust the modulation
monitor to read 94%.

Detecting Bessel zeros
The preferable method for detecting
Bessel zeros uses a spectrum analyzer.
Stations with a QEI modulation
monitor can use that monitor’s con-
venient capability for turning a dc-

=30d8m 0060 MHZ J KHZ RES

=J0dBe 0060 MHZ 3 KHZ RES

Figure 1. Shown are zero- and first-order
Bessel nulls resulting in 75kHz devia-
tion. Note the -60dB bandwidths
necessary to include all significant
sidebands. The level of the unmodulated
carrier is —~30dBm in all cases.

Bessel zero Tone Bandwidth
1st J, 31,188Hz 385kHz
2nd J, 13,587Hz 275kHz
3rd J, 8667Hz 250kHz
8th J, 3080Hz 200kHz
1st J, 19,574Hz 320kHz
2nd J, 10,690Hz 260kHz
3rd J, 7372Hz 240kHz
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The Otari MTR-10 Series
vy e v5" Mastering/Production Recorders

The MTR-10 Series are fully microprocessor controlled
mastering/production recorders available in four recording
4 formats: 1/4" full-track; 1/4" two channel; 1/2" two
channel and 1/2" four channel. They are the ultimate
in analog tape recorder performance and are the
embodiment of our dedication to innovation and gual-
ity. Practical, efficient and exclusive transport and elec-
tronic features abound. Unprecedented control and
flexibility are now yours because they are the only mastering recorders in their
class which feature an extremely sophisticated, full-function, ten memory
locator. For the stringent requirements of multi-media production all versions of
the MTR-10 Series machines easily interface with any SMPTE-
based video editing system, machine controller or
synchronizer.
Working closely with industry leaders in broadcast,
film and recording production, we have engineered a
recorder that is ready fo meet any audio professional’s chal-
lenge. Superb reliability, the hallmark of Ofari’s reputation, assures a profes-
sional’s investment in foday’s business... secures it for tomorrow?s.
The MTR-10’s are engineered like no other tape
machines in the world; with the qualities you can
hear and feel.

[ —
YTIAIR/ T

LJERIIER, Technology You Can Touch.

Ofari Corporation, 2 Davis Drive, Belmont, CA 94002

Tel: (415) 592-8311 Telex: 910-376-4890

Circle (32) on Reply Card

VWWW.d e

Wt Corporation, 199


www.americanradiohistory.com

Bessel functions
for the first eight orders

coupled X-Y oscilloscope into a spec-
trum analyzer. The monitor’s front-
panel outputs may drive vertical and
horizontal oscilloscope inputs, allow-
ing easy detection of the Bessel zero
and the order of the zero.

Engineers lacking a spectrum

analyzer may connect a communica-
tions receiver to their modulation

monitors’ IF output. The communica-

tions receiver must have sufficient
selectivity to resolve the carrier or

first-order sidebands. You must en-
sure that the receiver is tuned to the

proper component. A simple method
of identifying the carrier from first-

order or higher-order sidebands is to

reduce modulation to zero {including
any stereophonic pilot and SCA sub-

carriers, if used). The only remaining
signal will be the carrier. If higher-

order zeros are used, be careful not to
miscount the order of the zero.

These caveats are not as ominous as
they might seem at first. Generally the

error that results, if the carrier or first-

order sideband nulls are interchanged
{or miscounted), is so large that it will

be obvious when a J; null has been
mistaken for a J, null or vice versa. For

example, if the communications
receiver was mistakenly tuned to the

argument of the function=ax
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first-order sideband rather than the
carrier, the detected null would give a

EUROPE'S 1 SELLER

KOW AVAILABLE IN AMERICA

For broadcast, video editing,
location sound recordmg,
and submlxmg

AMEK
BCo1
Broadcast/Video
Production Mixer

The BCO1 has a variety of
input and output modules
including mono and stereo
mic-line channels, and ster-
o line channel, all bal-
anced. Standard configura-
tions are 8/4 and 12/4; mono
and stereo channels may be
mixed in the same chassis.

The smaller chassis is 19"
rack-mounting format.
Options available include
Audio following video, VU
and PPM metering, indivi-
dual channel cart trig-
gers, and a meter

> hood into which
g1 may be fitted limit-
{ ersand a Pre-fade
listen speaker. The
BCO01 may be 110/220
mains or battery powered,
a battery compartment be-
ing included in the chassis.

To find out more about

the BCO1 or to arrange a per-
sonal demonstration, con-
tact us at (213) 508-9788 for
the name of your nearest
AMEK dealer.
AMEK CONSOLES, Inc. U.S.A.
11540 Ventura Boulevard
Studio City, California 91604
{213) 508-9788
AMEK SYSTEMS & CONTROLS, Ltd.
Islington Mill, James Stregt
Salford M3 5HW, England
061-834-6747
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Manufacturer of the LJ-10
Extended Play Reproducer
for the Broadcast and
Background Music Industry

Keep your ear
on L.J. Scully.
there’s more to come!

jScu

THE L.J. SCULLY MANUFACTURING CORPORATION
138 Hurd Avenue, Bridgeport, Connecticut 06604 U.S.A
Call Jack Brooks 203/368-2332
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Quad-Eight Automated Custom
Console. Alfred Hitchcock Theatre,
Universal Studios.

The lineage of the
248 Component Series
includes the largest and
most sophisticated audio

consoles in the world. 248 -
a manufactured console with
custom capabilities and an
uncompromised heritage —
Quad-Eight quality and
experience!

O @uad/eigihv elecirtonicCs

= 11929 Vose Street, North Hollywood, California 91605
E Telephone: 213-764-1516 Telex: 662446 QUADFATHER LSA
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14 Composite Amplitude Response
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SONEX Kills
VTR noise.

kHz

=S

SONEX not only improves audio quality, inexpensively, but also quiets
annoying background noise when you need to concentrate: noise from
Quad VTR head blowers and head wheels; from mechanical tape trans-
ports; even from computer disk drives and fans. SONEX is the art of
shaping sound. ..and the workhorse of killing noise.

Get the facts today. SONEX is manufactured by Illbruck /usa and
distributed exclusively to the pro sound and A/V industries by
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Alpha Audio, 2049 W. Broad Street, Richmond, VA 23220.

Alpha
Audio

804/358-3852

Acoustic Products
for the Audio Industry

www.americanradiohistorv.com

Figure 2. Shown are composite
amplitude responses of wide and narrow
IF receivers, the QE! 691 modulation
monitor and the Watkins-Johnson 906A8
receiver used in FCC monitoring trucks
(broadbanded to 445kHz at -3dB
points). FM tuner response data
courtesy of QEI Corporation.

modulation index of 3.8317, rather
than 2.4048. Then the deviation would
be (3.8317) (31,188Hz) or 119.5kHz.
This would be so far removed from
the expected 75kHz deviation that the
error should be obvious.

Necessary bandwidth

This technique will be accurate only
if the equipment being used to
demodulate the FM signal has ade-
quate bandwidth to pass all signifi-
cani sidebands. (See Figure 1.) If the
receiving equipment is a type-
approved modulation monitor, this is
a good assumption, because one of the
requirements for type approval is flat
frequency response to 75kHz (Section
73.332[d][4], FCC rules). However, if
the proposal to eliminate FCC type-
approved modulation monitors is
adopted, there will no longer be a
guarantee that the device being used
as a modulation monitor will have suf-
ficient bandwidth. This will be
especially true if you attempt to use
even a high quality FM tuner as a
modulation monitor. Although FM
tuner manufacturers must design
receivers that have sufficient selectivi-
ty to resolve signals every 400kHz,
there is usually some trade-off in
bandwidth. Figure 2 shows the resulis
of measurements by QEI' on several
commercially available FM receivers.
As you can see, even wide IF receivers
may lack sufficient bandwidth to act
as an accurate modulation monitor.

If type approval of modulation
monitors is eliminated, it seems likely
that manufacturers will introduce
basic total modulation monitors that
will still have the necessary band-
width to ensure flat response to 75kHz
(and to 99kHz, if proposed SCA
deregulation is adopted). Broadcasters
should be able to rely on these
manufacturer’s specifications and ap-
preciation of the need for sufficient
bandwidth to ensure that all signifi-
cant sideband components are
passed.

Conversely, broadcasters should ex-
ercise caution in using even a top of
the line FM tuner with an oscilloscope
connected to the discriminator output
as their monitor. Such a combination
may appear tc calibrate properly, but
may not accurately indicate actual
modulation due to bandwidth limita-

tions. Be)

‘QEl Corporation, Route 73, Kresson, NJ 08053;
1-609-767-8052.
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of Shure’s remote mixers for

~" -

1
. i
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ALY, = Wb o
£ 2 2 PHONES J r
MASTER (| K MICRQPHONE MXER

For 10 seasons now, you've taken the performance

anted. We haven’t.

Announcing the new Shure M267.

Over a decade ago, Shure introduced the M67
Microphone Mixer. Designed to provide on-
location audio for major sporting and news
events, the M67 became the most well known
and widely used remote mixer in the broadcast
industry.

Then came the new Shure M267. One look
will tell you why we moved ahead.

Here are all the improvements audio en-
gineers have asked for.

Every channel on the mixer now has a mic/
line level switch for maximum flexibility. There’s
also a built-in limiter to keep the M267 from
overloading at critical moments. The unit
contains a built-in batte

~ power and a peak LED are standard; too.

The M267 oscillator provides a clean 1 kHz
tone, and is located on the front of the unit for
simple access. The headphone output is also on
the front and includes a fevel control.

And IC design, along with activé gain con-
trols, provides greater headroom and quieter
operation.

For location work or even studio post-
production, the M267 carries on Shure’s reputa-
tion for reliability and ruggedness.

After all, just because you create one legend
doesn’t mean you can’t build another.

- For more information on the complete line of

pack @ mixers, call or write Shure Broth-

that utilizes three standard 9-volt s"“ ers Inc., 222 Hartrey Ave., Evans-

batteries. Simplex (phantom) ton, IL 60204, (312) 866-2553.
THE SOUND OF THE PROFESSIONALS:.. WORLDWIDE
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Clearly superior to lead oxide.

Compare the unretouched photos be-
low and see for yourself how the new RCA
Saticon* Il camera tube reduces specular high-
light memory, without red trail.

You no longer have to choose between
lead oxide’s good handling of highlights and
Saticon’s well known superiority in other critical
performance factors. Now it's a whole new ball
game.

Computer-aided deposition and advan-
ced material purification technologies have
given Saticon Il a considerably improved photo-
conductor. Your benefits: less highlight trail,
reduced highlight memory (as much as 75%
less than that experienced with earlier Saticon
tubes), improved resistance to image burn.

What's more, you still get all of the recog-
nized advantages of Saticon: high resolution,

Good. Plumbicon XQ1427.

Photograph of direct reflection of flood
lamps, produced by camera with CTS
circuitry. Note highlight memory with
red trail.

distortion-free colors, very low lag, and ex-
tremely long tube life. And Saticon Il is backed
by a warranty that's second to none. RCA offers
full replacement for any failure in normal use
for six months, compared with only two months
for Plumbicon™.

Your choiceis now clear. For more informa-
tion on the complete Saticon line, contact your
RCA distributor or write to RCA Camera Tube
Marketing, New Holland Avenue, Lancaster,
PA 17603. Or call (800) 233-0155. In Penna.,
phone collect to (717) 397-7661. Overseas,
contact RCA Brussels, Belgium. Sao Paulo,
Brazil. Sunbury-on-Thames, Middlesex, Eng-
land. Paris, France. Munich, W. Germany.
Hong Kong. Mexico 16 DF, Mexico.

*Used by permission of trade mark owner.

Better. Saticon Il BC4390.

Same subject and conditions as in photo-
graph atleft. Note reduced highlight mem-
ory without red trail.
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Cont ol ng dynamics

An audio processor roundup

The degree to which audio should be
processed for control of signal dynamics is
debatable. Many stations process for a
maximum modulation level, because man-
agement and sales personnel think that
loudness sells. Others process as little as
possible, because management and pro-
gramming personnel think that a quality
product sells. Particular formats work best
with one approach or the other. For that
reason, manufacturers produce a variety
of processors to handle those approaches.

Audio processing encompasses a wide
variety of system types. This equipment
roundup focuses on dynamic or signal-
level controlling types: AGC, compression,
limiting and expansion. Other types of pro-
cessors are also important. Typically,
however, the equipment most needed for
FCC compliance involves the on-air chain,
where signal-level control is most crucial.
(For notes on other types of processing, see
“An Overview of Other Audio Processors”
on page 56.)

The companies included here were con-
tacted in late May to provide information
for the listing. Roundup materials were de-
rived from the manufacturers’ input and
from BE data files. Each company was
limited to three products for space con-
siderations. To obtain complete informa-
tion on the products discussed, Reader
Service Numbers have been provided.

AEG-TELEFUNKEN
(GOTHAM AUDIO)

Telcom C4 compander. This compander
is particularly valuable in reducing and
recovering the dynamic range for record-
ing. Compression before A/D conversion
and expansion after D/A conversion of
analog signals decreases the amount of
conversion required, as well as suppresses
noise.

Circle (371) on Reply Card
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Discriminate Audio Processor III.
Multiband leveling action uses VCA con-
trol with user-adjustable gain, compres-
sion ratio, attack time and release time.
Crossover points are variable, including
change of slope. Bar-graph displays use
200-segment formats to show individual
band and overall operation.

Maximed. Studio, AM, FM and TV ap-
plications are suggested for the Maximod.
The peak limiting system is digital. With
microprocessor control, hard limiting pro-
duces less than 0.01% distortion. Clipping
is not used.

Circle (370) on Reply Card

APHEX SYSTEMS LTD.
Compellor. Combining audio compres-
sion and a leveler, the Aphex 1537A VCA
chip produces high quality audio process-

By Carl Bentz, technical editor

ing. The chip is controlled by two in-
terdependent side chains. Attack and
release times are controlled by program
dynamics to eliminate pumping.

CX-1 module. Soft-knee compression
and limiting is combined with a switchable
expander/gate circuit. A multifunction
LED display shows input, output, com-
pression or expansion levels. The ad-
justable expansion {to 100dB) is guar-
anteed not to clip or pop.

Circle (372) on Reply Card

ASHLY AUDIO

SC-50 peak limiter compressor. Once a
ceiling peak level is reached, gain is re-
duced to keep the signals within specified
limits. Gain, output, ratio and at-
tack/release times are front-panel ad-
justable. Uses include broadcast chains,
tape-disc transfer, effects systems and
speaker protection.

SC-55 stereo limiter/compressor. Left/
right balance and separate channel output
controls add stereo versatility to the mono
capabilities of the SC-50.

Circle (373) on Reply Card

AUDIOARTS ENGINEERING

Model 1200. Engineers have full manual
control of compression attack/release
times, threshold and ratio with compres-
sion metering and circuit overload indica-
tions. Patch points are included for side
chain applications, as well as a de-ess
mode and auto release mode.

Circle (374) on Reply Card

AUDIO & DESIGN RECORDING

F601-RS Super-Dynamic Limiter. De-
signed for the challenge of the digital era,
the F601 includes a dynamic range of more
than 100dB to protect PCM inputs to satel-
lite links and transmitters. Options include
an automatic program-to-voice ratio control
in voice overs and a feed forward delay line
to obviate clipping.

SCAMP. The Standardized Compatible
Audio Modular Package consists of 17 dif-
ferent processing modules, including the
S27 4-band processor, for a 4-band pro-
cessing system for AM, FM or television.
An octave equalizer improves AM, while a
dynamic noise filter aids sound on old
movies for television.

F769X-R vocal stresser. A unique pack-
age combines program dynamic control
and spectral energy balance for frequency-
conscious compression. A sweep/para-
metric equalizer switches in front of,
behind or directly into the control voltage
input of the Compex-Limiter.

Circle (375) on Reply Card

AUDIO TECHNOLOGIES INC./ATI

Emph’a Sizer. This unique speech pro-
cessor more equally matches the D}/an-
nouncer voice to heavily pre-processed
music. A density-increasing, gated com-

www americanradiohistorv com

pressor/limiter includes four preset, swit-
chable parametric equalizers and connects
in the mic line to minimize sibilance, room
resonance and boomy mics with pumping
and background noise reduction.

Circle (376) on Reply Card

BROADCAST CONTROLS

Audio Mate processor. The 1000A con-
ditions the input signal for a controllable
dynamic output range for AM broadcast-
ing objectives. Functions include preamp,
compressor/equalizer and audio DA.
Front-panel controls simplify adjustment.

Circle (377) on Reply Card

BROADCAST ELECTRONICS

AM compressor/limiter. Symmetrical or
asymmetrical processing for AM broad-
cast applications may be selected in the
AM-400 processor. Also, operation may
take one of three modes, compres-
sion/limiting, compression only or fixed-
gain line amplification.

AM-500 compressor/limiter/expander.
For AM stations, the AM-500 may operate
as a compressor/limiter/fexpander, com-
pressor only or line amp only. Gating in-
volves a processor gain control adjustment
with a maximum 17-second period before
reverting to the fixed gain point. For fast,
short duration peaks that may occur before
limiting action, a peak clipper is included.

FM-600/601 AGC/limiter. Mono and
stereo compression and expansion are
separately adjustable to attain the pre-
ferred station sound, from the loudest
sound in town to wide dynamic range
classical music. With an automatic, level-
controlling gating mode, the FM-600/601
system is compatible with Dolby B.

Circle (378) on Reply Card

CRL AUDIO/
CIRCUIT RESEARCH LABS

FM4 and AM4 processors. AGC, 4-band
processing and limiting combine for FM
and AM fidelity, loudness and maximum
control. The systems provide peak control
without overshoot and high frequency pre-
emphasis for improved fidelity on typical
receivers. They also protect FM pilots
through low-pass filtering.

AM stereo processor. A matrix pro-
cessor maintains maximum modulation to
prevent coverage loss. The unit is com-
patible with all AM stereo exciter systems.

SCA processor/generator. Main-
channel interference protection involves
multiband AGC, precision multiband pre-
emphasis filtering and a main-channel pro-
tection filter in a high quality SCA gener-
ator system.

Circle (379) on Reply Card

COMREX
AGA Auto Gain Adjuster. Program
levels over a 30dB range are leveled to a
constant output with a feed-forward con-
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cept circuit. Althoughly uniquely suited to
telephone line interfacing requirements,
the AGA serves any general-purpose level
riding application.

Circle (380) on Reply Card

dbx

#160X compressor/limiter. Infinite
compression provides negative gain con-
trol for dynamic reversal effects in the
160X. Front-panel controls handle thresh-
old, compression and output gain settings,
while metering is selected for input, out-
put or signal gain change.

Series 900 processors. Combining a 907
stereo-gated compressor with a 903 com-

pressor/limiter module offers Over Easy
compressor/limiting action with a high
speed release gate and true dual RMS-
detected stereo compression.

Model 165. The single-channel Over
Easy compressor/limiter is strappable for
stereo application. Attack and release rates
may be automatically controlled or manu-
ally controlled via front-panel switching.
Gain control involves true RMS level de-

tection and feed-forward gain reduction.

Circle (381) on Reply Card

DORROUGH ELECTRONICS

Discriminate Audio Processor 610.
Digital technology determines if the input

The Most Imitated
Compressor/Limiter

For over 20 years, UREI electro-
optical limiters have set the
standard for automatic gain
reduction. From the original LA-1
and the LA-2 vacuum tube “leveling
amplifiers” to today’s LA-4, these
UREI compressor/limiters have
given thousands of users the most
musical and natural sounding
results around.

The “soft-knee” compression
curve, which eases the signal into
control, is only one of the “LA”
Series’ features which have become
models for the industry. The LA-4,
like its illustrious predecessors,
employs gain reduction circuits which
respond much like your ears do.

“A

in the World:
The UREI LA-4

These features, coupled with
traditional UREI quahty, make an
unbeatable combination.

Insure the quahty of your signal
with the LA-4. It's the original, not
an imitation. For more information
on the LA-4 and other UREI signal

processin e%égment, see your
authorized U dealer or contact:

@D D From One Pro to Another

United Recording Electronics Industries
a URC Company

8460 San Fernando Road

Sun Valley, California 91352

(213) 767-1000 Telex: 65-1289 UREI SNVY
Canada: E.S. Gould Marketing, Montreal

© UREI11982
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signal requires input pads to be switched
in or out in the 3-band AGC control with
peak limiting. Controls allow response
peaking of four frequency bands before the
peak suppression amplifier. LED metering
includes a relative loudness to peak mod-
ulation display.
Circle (382) on Reply Card

EMT-FRANZ GmbH
(GOTHAM AUDIO)

EMT 266 transient limiter. For FM
broadcast and other uses, an input signal
to the EMT 266 is delayed 0.3ms, allowing
the limiting control system to respond to
the signal level. Variable pre-emphasis is
included and stereo operation is possible.

Circle (383) on Reply Card

EVENTIDE CLOCKWORKS

Omnipressor. For dynamic modifica-
tion, the Omnipressor combines a com-
pressor, expander, noise gate and limiter
in a single package. Dynamic reversal pro-
vides unique effects with high level signals
lower than corresponding low level signal
inputs.

Circle (384) on Reply Card

FURMAN SOUND

LC-2 limiter/compressor. Front-panel
push-buttons select normal compression,
de-essing and sidechain modes. Attack/
release times and compression ratio ad-
justments complement input/output levels,
while LEDs indicate overload and gain re-
duction conditions. A program-adjusted
release time avoids breathing/pumping.

Clrcle (385) on Reply Card

GREGG LABORATORIES

2540 AM processing system. An HF
reciprocal equalizer corrects severe roll-off
common to most AM receivers, along with
giving added base punch and low end de-
finition. Multiband gain and peak control
deal with five filters on logarithmic fre-
quency crossovers. With assymetric maod-
ulation capability, the 2450 includes a
phase/amplitude equalizer to improve
transmitter/antenna system performance.

Circle (386) on Reply Card

HARRIS/BROADCAST DIV.

FM stereo processor systems. Stereo
audio processors use the MSP-90 stereo
tri-band AGC unit in combination with the
MSP-90 stereo FM limiter. The limiter
prevents FM overmodulation, while
retaining maximum loudness, minimum
noise and minimum distortion. LEDs in-
dicate operation of clamping and limiting
functions.

MSP-90 AM mono audio processing. In
AM applications, an AGC amp offers a
wide range of controls to ensure maximum
processing flexibility. The AM limiter is
designed to provide 125% positive peak
modulation through innovative circuitry.
Other features eliminate audio “holes” pro-
duced by some other techniques.

AM stereo processing system. For AM
stereo installations, an MSP-90 tri-band
AGC amplifier is used with the STX-1 AM
stereo exciter’s integral limiter. The
MSP-90 features true automatic gain con-
trol, time-averaged true rms power con-
trol, phase-coherent filtering, adjustable
crossover frequencies, program-
dependent attack time and mix control for
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The Lerro Character Generator

Complete System as shown $11,730

No, we’re not building our own character The SONY SMC-70 microcomputer includes
generator, but we are putting together a system the software needed to format and execute
using the CHYRON VP-1 video generator and the commands to the VP-1, and of course when you’re
SONY SMC-70 microcomputer. not generating CHYRON screens, the SMC-70
The VP-1 provides features previously avail- can be used for program scheduling and billing,
able only with costly and elaborate studio units. keeping track of your tape library, or customer mail
Like a 64 color palette, selection of 44 fonts from lists, plus many other uses.
the CHYRON library, plus a full range of command We have also included monitors, a custom desk,
and edit functions. There is also a downstream and a printer for hard copies of your data files.
keyer for character insertion over genlockable For more information, call Ed Zwicker at
video inputs. 215-223-8200.

4 LERR

ELECTRICAL CORPORATION

COMMUNICATIONS SYSTEM DIVISION
3125 N. Broad Street, Philadelphia, Pa. 19132
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audio chain equalization.
Circle (387) on Reply Card

INOVONICS

250 programmable processor. Pulse-
width modulation in this microprocessor-
controlled system offers predictable color-
less gain control from a 100kHz sampling
rate. Static control uses a circuit board
with four manual presets, as well as Flat
and Proof modes. A dynamic control board
allows an 8-hit RS-232C interconnection to
an external computer.

Circle (388) on Reply Card

- KAHN COMMUNICATIONS

NSM-125 processor. Called the Non-
Symmetra-Mod, the NSM-125 uses pro-
prietary processing to produce full AM
modulation without introducing clipping
products. Symmetric or asymmetric limit-
ing may be selected.

Circle (389) on Reply Card

LPB

Model S-2 compressor/limiter. For AM
use, a resistor value change provides
assymetrical modulation up to 120%. S-2
units intended for FM broadcast may in-
clude 75us pre-emphasis and de-emphasis
circuits. Strapping connections allow
stereo operation of two S-2 systems. Front-
panel controls include input and output

levels and compression threshold.

Circle (390) on Reply Card

MARTI ELECTRONICS
CLA-40A compressor/limiter. With a

built-in AGC amplifier, the CLA-40A meets
its published specifications when used in
AM or FM applications involving wired or
RF links. Strappable for stereo configura-
tions, the systém handles any radio format,
but may work equally well for SCA pro-
gramming or in-studio feeds to recording
equipment.
Circle (391) on Reply Card

McMARTIN INDUSTRIES

BFM-1514R. The nickname MAXI-1 ap-
plies to a dual-channel audio processor
with switched pre-emphasis and fast AGC
circuitry. Low frequency gain reduction of
20dB and high frequency reductions to
30dB produce optimum compression with-
out other processing devices. A front-
panel release time control may choose be-
tween maximum loudness and best quali-
ty. For mono requirements, request the
BFM-1515R.

Circle (392) on Reply Card

MODULAR AUDIO PRODUCTS

#3320 compressor/limiter. Each 3320
module includes a 10ps attack time con-
stant with automatic, variable release
times for instantaneous peak limiting and
smooth dynamic control. Up to 30dB of
reduction may begin at -50dBm, if desired.
The amount of reduction is shown by
LEDs.

Circle (393) on Reply Card

MOSELEY ASSOCIATES
TFL-280B limiter. In FM mono, stereo
or SCA systems and TV aural installations,

the TFL-280B delivers loudness and clarity
without compromise. Modulation levels of
FM transmission systems are precisely
controlled by frequency-conscious
limiting. Agile circuitry eliminates clip-
ping and its attendant products.

TAL-320 AM limiter. Maximizing mod-
ulation of the transmitter, the TAL-320
brings high quality sound to AM. An effi-
cient all-pass network combines with tre-
bel equalization and adjustable, positive
peak clipping. AM stereo is accommo-
dated by two TAL-320 limiters.

TGR-340 gain rider. The TGR-340 auto-
matically rides gain on a program line,
providing maximum modulation on a long-
term basis with a minimum of audible or
measurable byproducts. STL, tape and
satellite circuits are protected from over-
load. A switch-defeatable, multistage, all-
pass network increases signal symmetry,
which is useful in television and FM.

Circle (394) on Reply Card

NTP ELEKTRONIK A/S

Type 179-400 limiter. Operating with a
supply voltage from 22-32Vdc, the 179-400
limiter module uses VCA circuitry, adjust-
able gain, threshold level and recovery
time with switched pre-emphasis. The
modules follow the EURO-card design
with 100mmx160mm dimensions and
mate with a 32-pin DIN connector.

Type 179-160 compressor/expander.
Separate modules or 2-unit, 19-inch pack-
ages with the 179-160 compressor/ex-
pander systems combine limiting and gat-

S onNndor THE PREMIER DIGITAL

‘SERIES 22
T3 BROADCAST/PRODUCTION AST TIMING
N uRnium b o oL DISPLAY GLOCK FOR BROADCAS
AUDIO LABSINC oo e S s —
(A GOTHAM coMPany ) ET 500 g
" 1909 Riverside Drive | &% n. dighs :
Glendale, California 91201 ET 505 H
Telephone (213) 841-0970 2 in. digits r

COUNTS UP » COUNTS DOWN e
DISPLAYS TIME OF DAY e

* Functions may be switched back and forth
without disruption e Remote Control Panel
with Push Button Setting Switches allows
Easy Time Setting from a distance e Bright
LED Displays e Select Display Size — 3%
inches or ‘2 inches o Simple to operate and
to select desired function e Optional Time
Base will continue all functions in the event
of power failure ® Panel mount avail-
able  Walnut, brushed aluminum or gold
d finished frames.

ConcdorEAsY READING DIGITAL DISPLAY CLOCKS
““C*’ Serias - 3Yz” LED Display (Not illustrated.)
e Large 3'2” high display ® 31 LED lamps per digit ® Viewing possible from
100 feet away or more e Bright red numbers in biack background e 12- or 24-
hour format e 4-digit (hours, minutes), or 6-digit (hours, minutes, seconds)
Walnut, brushed aluminum, or gold finished frames e Panel mount available e
Dim:: 4-digit (18-3/8” x 5-3/8” x 1% "), 6-digit (27-3/8” x 5-3/8” x 1%").
2°* Series - 2" LED Display with similar features as above

FELDMAR Watch and Clock Center
WORLD'S LARGEST SELECTION OF STOPWATCHES
CHRONOGRAPHS, FINE WATCHES AND CLOCKS
9000 W. PICO BLVD. DEPT. BE
LOS ANGELES, CA 90035 (213) 272-1196

OTHER MODELS AVAILABLE

WITH COUNT UP ONLY

WITH COUNT UP/TIME OF DAY
WITH COUNT DOWN/TIME GF DAY

) Circ|e’(4) onply Card Circle (41) on Reply Card
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Why is TOMCAT in use by
ABC, Bonneville, Capital Cities, BECAUSE
Capitol, Cox, Ganneft, GE, Katz,
Meredith, Metromedia, Mutual, NBC, RKO, IT SOUNDS
Sudbrink, Susquehanna, Westinghouse and i

other broadcasters who G RE Al l
demand the best? ........ 2 ]

4n sSTOP -
o TDMCAT “

Call toll-free 800-874-2172 for technical information and._quotation.
Isn't it time for a change fo the best?

In California call 4-(619) 438-3911

F’AGIF!G F?ECDF%DEF%S & ENGINEERING CDHF’DRATIDN

2070 Las F’aimas Drive — Dar*isbad CA SEDDB 519-438-3911 — Telex 181777
Circle (42) on Reply Card
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etec
CP/TV

PAYS OFF WITH

HANDSOME
DIVIDENDS!

% INCREASE YOUR AUDIENCE
PENETRATION

% |IMPROVED MARKET SHARE

% CETEC ADDS:
TECHNICAL EXCELLENCE
PROVEN PERFORMANCE
QUICK DELIVERY
COMPETITIVE PRICING

&
i

g(ﬁ/y
Rt
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YOU SHOULD GET THE CETEC
PICTURE

CETEC ANTENNAS, PIONEERS IN
CPTV

CALL FOR TECHNICAL DETAILS
AND TEST RESULTS

€_Cetec Antennas

The Edge In Coverage!

6939 Power Inn Road, Sacramento, California 95828

(916) 383-1177 Telex: 377321

ing functions with compression and ex-
pansion. Two-part design includes the pro-
cessing circuit and an analog-computer
scheme to control the processing through
dc signals.

Circle (395) on Reply Card

OPAMP LABS
Plug-in modules. The octal-based mod-
ules of the 325L and 37 (in-phase) limiters
may be used in a variety of systems. Ap-
plication notes are available for proper in-
terconnection to other equipment.
Circle (396) on Reply Card

ORBAN ASSOCIATES

Optimod-AM 9100A. A complete audio
processing system for AM mono or stereo
broadcasting maintains peak modulation
control to 3%. The 25dB headroom allows
sloppy board control. Four transmitter
equalizer outputs for main and auxiliary
during day and night compensate for
plate-modulated transmitter tendencies to-
ward low frequency tilt and high fre-
quency ringing.

Optimod-FM 8100A. One chassis in-
cludes compressor, limiter and stereo
generator. Bassband (to 200Hz) may be in-
dependent of the masterband or partially
or totally controlled by the masterband.
Configurations allow compressor func-
tions at the studio, in front of Telco lines or
a dual microwave STL link to minimize
overmodulation and signal-to-noise.

Optimod-TV 8182A. The 8182A, ready
for stereo, incorporates the CBS
Technology Center loudness controller
with improved clipping to enhance on-air
performance. Using design concepts of the
8100A, the 8182A does for television what
the earlier unit does for FM. Applications
in satellite SCPC uplinks demonstrate the
improved S/N capabilities.

Circle (397) on Reply Card

PROCESSING PLUS

IMP 3 processor. A tri-band scheme in
the IMP 3 is designed around VCA ICs.
The 3-band design with peak limiting ef-
fectively controls processing artifacts
without introducing audio phase prob-
lems. Except for brightness enhancement,
all adjustments are internal, avoiding knob
adjusters.

Circle (750) on Reply Card

PROTECH AUDIO

663LC/CL1. Up to +27dBm signals from
the balanced transformer output shows the
frequency response, low noise and low dis-
tortion capabilities of the 663CL system.
Front-panel controls include the threshold
and output-level knobs with screwdriver
adjusts for attack and release times, as well
as metering selection and a bypass mode.

Circle (398) on Reply Card

QUAD-EIGHT ELECTRONICS

CL-22 module. An advanced feed-
forward, VCA-controlled circuit helps
eliminate control and distortion problems
often found in conventional compressor/
limiter systems. The CL-22 compressor/
limiter/expander incorporates a threshold
control to deal with inputs from -40dB to
+26dB and provides ratio control hetween
2:1 to 20:1. Attack/release time, expansion
threshold and output gain adjustments are
also available.

Circle (399) on Reply Card
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RCA

BA-145/145S AGC amp. For AM, TV
and FM stations, mono or stereo systems
provide up to 24dB of compression or a
maximum of 16dB expansion. Program-
controlled release times may be selected
for formats from rock to classics.

BA-146A/147A limiters. The BA-146A
for AM radio offers fast-acting limiting for
high peak modulation levels with little
waveform distortion and overmodulation
protection. The BA-147A includes a peak
clipper for use in FM and TV aural ap-
plications.

BA-150 DOC processor. Inaudible ac-
tion results from Digital Overshoot Control
in the BA-150. For FM use, the system
allows consistently high modulation levels
without overshoot problems experienced
with even fast peak limiters.

Circle (401) on Reply Card

RAMKO RESEARCH
Primus processors. The single- (P-VG1)
and dual-channel (P-VG2) processors in-
clude mic amp, compression and noise
gate. Both Voice-Guard models include
balanced input/output connections, adjust-
able compression ratios and thresholds
and LED compression-depth metering.
Circle (400) on Reply Card

REBIS AUDIO

Series RA200. A number of different
modules fit the RA17R 17-channel rack
frame. Among the sections is the RA203
compressor/limiter with soft knee
threshold, 1:1 to 40:1 ratio control, link
switching for voice over and stereo image
maintenance, LED metering of compres-
sion and infinitely variable attack/release
control. Additional modules include noise
gate, de-esser, equalizer, effects/delay,
metering, mixing, modulation and VCA
functions.

Circle (402) on Reply Card

RICHMOND SOUND DESIGN LTD.

Processor/mixer circuit board. The
VCA-4 includes four voltage-controlled
amplifiers for mic or line with on-board
limiting and compression. Attack and
release adjustments may be ganged for
multiple-channel control.

Circle (403) on Reply Card

SPECTRA SONICS

#610 complimiter. Fast peak limiting
(from 100ns to 2us) allows average levels
much higher than conventional. One indi-
cator lamp shows peak limiting taking
place, while a second lamp warns of over-
load conditions. Variable ratio/slope con-
trol covers a 1.1:1 to 100:1 range, while
variable release gives smooth dynamic ac-
tion.

#601 compressor/limiter. Volume com-
pression and peak limiting are provided by
the modular circuit card. Variable release
time, compression ratio and automatic at-
tack time combine with a constant thresh-
old attack level, eliminating a need to
reset input levels for each compression
ratio setting.

Circle (404) on Reply Card

SYMETRIX
#501 peak rms compressor/limiter. The

Continued on page 54
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Optimod-FM.
The Preeminent Processor

ADULT AOR CHR (Rock) COUNTRY C%LNAT%*&/F?ORRBA\RNY BEAUTIFUL MUSIC
WYNY | KMET WLS | WMAQ | WKTU KJOI
New York Los Angeles Chicago Chicago New York Los Angeles
KHTZ KLOS KIS KIKK WRKS | WLAK
Los Angeles Los Angeles Los Angeles Houston New York Chicago
WB.Z WLUP | WXKS KSCS KUTE KOST
Boston Chicago Boston Dallas Los Angeles Los Angeles
WCCO | WLLZ | KIRR | KILT | WKYS | WJR
Minneapolis Detroit Los Angeles Houston Washington, DC Detroit
KRTH | WAPP | WCAU WWWW,| KRLY KMEZ
Los Angeles New York Philadelphia Detroit Houston Dallas
WBBM | WC0OZ KRTH | KSAN KACE KSHI
Chicago Boston Los Angeles San Francisco Los Angeles Sait Lake City
WRAL | KMEL | WKQX | KZLA WGPR WE/ZI
Raleigh San Francisco Chicago Los Angeles Detroit Memphis

Ratings leaders in every format have overwhelmingly
chosen OPTIMOD-FM to get and keep their competitive edge.

They know that OPTIMOD-FM’s patented technology lets
them have the sound they want—whether loud and punchy, or
totally transparent.

They know that OPTIMOD-FM can be configured to obtain
no-compromise results from any STL: composite, dual-microwave,
or phone lines.

And they know that they can count on Orban’s quality,
reliability, and customer service.

You can’t go wrong with The Preeminent Processor.

To find out how you can
join the winners already using
OPTIMOD-FM Model 8100A,
contact your favorite
Orban Broadcast Dealer or
call direct.

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

Toll Free: (800) 227-4498. In California (415) 957-1067. Telex: 17-1480

orban

ORBAN PROCESSING KEEPS YOU COMPETITIVE
Circie (44) on Reply Card August 1983 Broadcast Engineering 51
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AMPEX 196 ONE-

Beautiful pictures generation after generation.

The high energy formulation of Ampex 196 has been
designed to give you pictures of perfection time after time. With
clarity and color rendering that's truly amazing even after many
generations. Multi-generation Testing

Recentlaboratory o [ RT T T T T ] T T TTTT
tests comparing signal l0ss £ sf- W
after multiple generations £+ > g
o 46— 5 o, U
demonstrated Ampex 196 ¢ | e —
is measurably superiorin = 2ol e -

chroma signal-to-noise, ot L L1 Js |
audio distortionand video [T T T T T T ¢
signal-to-noise. These _;‘\ 4°
N 2 \\ Ampex 196
tests put Ampex directly 2ol N maan] 0l
' ' S 41— o x—{ d “Brand A”
against all other leading g [ e

(7] 'y
o

I
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brands in multi-generation —
uses. e = e

(7]
(2]



www.americanradiohistory.com

Even troublesome shades of red hold up brilliantly after
seven generations with Ampex 196. And audio distortion is
insignificant.

But don't take our word for it. Check the charts that show the
test results. Better yet, give Ampex 196 your own test. You'll quickly

realize why so many video professionals
use Ampex 196 for mastering, editing and
duplication.

To find out more about how
Ampex 196 One-Inch Video Tape
can make your productions look
brilliant over and over again,
call your Ampex representative.

AMPEX

Ampex Corporation » One of The Signal Compani esD

QUALITY WORTH BROADCASTING.

AMPEX CORPORATION, MAGNETIC TAPE DIVISION
401 Broadway, Redwood City, California 94063 (415) 367-3809

Circle (45) on Reply Card
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Continued from page 50

single-channel system features independ-
ently adjustable thresholds for peak and
rms detectors. Rms ratios range from 1.4:1
to infinite:1. Peak threshold is infinite with
a soft knee transfer characteristic. Attack
and release times are manually or pro-

gram-material controlled.

CL-150 fast rms compressor/limiter.
Manual adjustment of attack, release, ratio
and threshold combines with a program-
dependent attack-release mode. In the
single-channel unit, fast rms detection pro-
vides low distortion with fast attack char-

acteristics, when needed.
Circle (405) on Reply Card

TTC/WILKINSON
LA2-C/LA2-CS limiters.

0.25%.
available.

GCA-1/S AGC amp. A wide range of
automatic adjustments (30dB) results from
an rms detector rather than peak detec-
tion. Gain is not changed if the audio input
signal is removed. Decay of action is pro-
gram-dependent. The compression ratio is

approximately 5:1.
Circle (408) on Reply Card

TEXAR

Audio prism. Four-band processing
drives M-100 digitally controlled pro-

The SPECTRA SOUND Model 1500
is the only graphic equalizer available
with unmeasurable distortion. The

A 351 com-
pression ratio helps eliminate overmodula-
tion. Limiting action consists of a sym-
metrical clipper followed by gain reduc-
tion, producing a typical distortion of
Mono and stereo systems are

cessor boards. Instructions to the pro-

cessors come from non-volatile devices.

For AM applications, the Audio Prism

drives a TEXAR Eagle modulation con-

troller. In FM installations, the Orban

8100A or 8000A limiter/generator is used.
Circle (406) on Reply Card

THOMSON-CSF BROADCAST

4300 Volumax. Overmodulation is pre-
vented by the 4300 automatic peak-con-
trolling Volumax. The design is special-
ized for AM with accurate, silent, negative
peak limiting. Symmetrical or assymetrical
limiting of positive peaks is selectable.

#4440A/4450A Audimax. Automatic
level control by mono or stereo Audimax
units accepts varying input levels to pro-
duce a constant output level. Degradation
of shortterm dynamic range, clipping,
limiting or unnecessary gain increases
during program pauses are avoided.

FM Volumax. A clean sound without
audible side effects results from the 4101/
4111 mono/stereo auto peak-controlling
FM Volumax systems. Multiband limiting
includes 4-way signal control with com-
patibility for Dolby and encoded or dis-
crete quadraphonic applications. With
overmodulation protection, the units allow
the highest possible average modulation.

Circle (407) on Reply Card

UREI ELECTRONICS
LA-4 compressor/limiter. Selected com-
pression ratios from 2:1 to 20:1 modify the
rms value of program material. Variable
threshold and program-dependent attack

DISTORTION
I.M. and T.H.D. below .0018%, 20Hz
to 20kHz, +18dByv, test equipment

and release times achieve a smooth,
natural sound without objectionable
breathing and pumping. The resultis an ef-
ficient use of available transmitter power
and extended fringe coverage.

1176 LN (1178). The monaural and
stereo compressor/limiters handle the
peak amplitudes of program materials.
Compression ratios from 4:1 to 20:1 select
the amount of limiting. Variable threshold
and attack/release times optimize the
system for demanding requirements from
compact discs and other program sources.

Circle (409) on Reply Card

VALLEY PEOPLE

Series 430 processors. Three versions of
the 430 processor include the 430 2-chan-
nel Dyna-Mite, the 431 Dyna-Mic/Dyna-
Mite and the 432 2-channel Dyna-Mic
systems. Independent channel functions of
the Dyna-Mite include Linear Integration
Detector controlled limiting, expansion,
noise gating, keying, de-essing and voice
over. The two channels may be coupled for
stereo operation.

610 dual system. Two-channel compres-
sion and limiting control a common-chan-
nel VCA with special release coupling for
symmetrical release characteristics. Each
channel allows compression threshold/ad-
justment, expansion threshold/range con-
trol and gain and release time adjustments
for the VCA section.

Circle (410) on Reply Card
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SgeR @

3750 Airport Road

Ogden, Utah 84403

(801) 392-7531

Spectra Sound 1$ a wholly

ov.ned subs:arary of Spectra Sonics

1500 is also the quietest of all equal- residual.
ization devices. The result, a measur-
able improvement in audio system
performance when varied equaliza-

tion requirements exist.

SIGNAL TO NOISE RATIO
104dB, + 4dBv input, unweighted,
20Hz to 20kHz.

SPECTRA SOUND MODEL 1500 GRAPHIC EQUALIZER
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HIGH
PERFORMANCE

Video Equalizing
Amplifier
VEA-662

e

This wideband, six-output amplifier

is the latest addition to our compre-

hensive line of distribution equip-

ment. It features differential input,
soft backporch clamping and easily set, continuously variable equalization from
zero up to 300 meters (1000 feet) of Belden 8281 or equivalent coaxial cable.
Delay trim and common mode hum null controls are also provided. A unique
feature of this ultrastable, low power amplifier is a removable sub-module
which contains the operational controls for gain and equalization. This allows
instant, adjustment-free amplifier substitution.

Here are some prominent SPECIFICATIONS

Input Performance
Return loss > 54dBto5MHz Frequency response < x0.02dBto5MH:z
> 46 dBto 10 MHz < £0.1 dBto 10 MHz
Common mode rejection . > 60dBto 1 kHz +0-0.2dBat15MHz
typically -0.6 dB at 20 MHz
Outputs Differential phase < 0.1°10% to 90% APL
Return loss > 40 dBto 5 MHz Differential gain < 0.2% 10% to 90% APL
> 36dBto 10 MHz . < 0.25%
Output isolation < 0.25%
Signal (3.58 MHz) > 48 dB S/N ratio > 70 dB to 20 MHz
< 0.05 dB/load at 10 MHz (rms noise/0.714 V)
< 0.15°/load at 3.58 MHz unweighted
Qutput DC < £25mV at back porch
L Equalization
Timing 0-300 m (0 - 1000 ft)
25.4ns(32.7° at 3.58 MH?z) Belden 8281, Northern
Adjustment range typically 6° at 3.58 MHz Electric 728, or equivalent
< +0.05dBto 5 MHz
Power Requirements < £0.15dBto T0 MHz
Total power typically -0.2 dB at 15 MHz
dissipation typically -1.0 dB at 20 MHz

Compare price and performance . . .
then give us a call.

Leitch Video of America, Inc. | = ' Leitch Video Limited
825k Greenbrier Circle I LEITCH | 10 Dyas Road
Chesapeake, VA 23320 Don Mills, Ontario M3B 1V5
Tel.: (804) 424-7920 Tel.: (416) 445-9640

Telex I1: 710 882 4342 Circle<{47) on Reply Card Telex: 06 986 241
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By Carl Bentz, technical editor

Audio processing equipment comes
in widely varying types, which in-
clude level controllers, noise reduc-
tion systems, low frequency ex-
tenders, audio/time compensators,
equalizers and delay/reverbleffects
systems.

Level controllers—compressors,
limiters and expanders—make up the
first category. This equipment is most
often found in the broadcast chain
between the on-air mixer and the
transmitter. Such dynamic control
units also may be found in mic and in-
put source lines entering the mixing
console. For more information, see
“Controlling Dynamics: Audio Pro-
cessor Roundup” on page 45.

The second group is noise reduction
equipment, which involves several
circuit types. Noise reduction sys-
tems most often involve general com-
pression and expansion principles,
with the signal divided into frequency
bands. Each band is then processed
separately, if required. These systems

are used with audiotape or videotape
equipment and disc systems. Dolby
has developed a valuable system for
FM broadcasting. Table I lists
manufacturers of audio noise reduc-
tion equipment.

Noise reduction is an important by-
product of low frequency extenders.
These systems, which form the third
equipment category, translate the
audio signal upward in frequency at
the originating end. At the receiving
end, a decoder translates the desired
intelligence back down, in the process
removing hum and other low fre-
quency impurity induced by Telco
lines. The process also improves the
signals’ low frequency response,
because frequencies normally lost
during the telephoneline transmission
mode have been raised. Companies
listed in Table II manufacture low fre-
quency extenders. A related product,
the dbx subharmonic synthesizer, re-
creates low frequencies without the
translation.

A fourth group of processing
systems compensates the signal in
regard to time. The small collection of
digital units can lengthen or shorten
the play-time length of taped material
with few, if any, effects on the sound
quality and pitch. Extensive use of
time compensation systems fits a
35-second commercial into a logged
30-second time slot. With the ap-
propriate interfacing, several systems
are available to work with audiotape,
videotape and film for production and
on-air operation. A review of the Lex-
icon 1200 system appeared in the BE
Spec Book, December 1982. For a list
of time compensator processor
manufacturers, see Table III.

The fifth category includes a host of
equalization systems. EQ, as it is
sometimes called, comprises a variety
of devices to alter the shape of a
system’s audio response. Equalizers
and filtering may be used to compen-
sate for deficiencies in microphones
and less than perfect physical studio
layouts. Even RF transmission
systems may benefit through equalizer
de-emphasis and pre-emphasis. EQing
also may be used to purposely alter
tonal sound qualities for special ef-
fects. (See Table 1V.)

A sixth group of processors is based
on delay and psychoacoustics con-
cepts. At one time, audio delay
resulted from cartridge tape loops,
such as the 7-second profanity delay
for a telephone talk show on radio.
Cart delay systems still may be pur-
chased from machine manufacturers,

manufacturers

Individuals wishing more informa-
tion on various types of pro-
cessors may use these Reader
Service Numbers.

Table I.

Noise reduction systems
AEG-Telefunken ........... (415)
BEL Electronic ............ (416)
DB Electronics ............ (417)
dbx ... (418)
Deltamod................. (419)
Dolby ....... . oD (420)
MICMIX ... ... .......... (421)
MXR Innovations .......... (422)
Straight Wire Audio ........ (423)
Peter Struven GmbH. ....... (424)
tts-ElectronicGmbH........ (425)
UREl..................... (426)

Table Il.

Low frequency extenders
CNRoodBV............... (427)
comrex ...........inan.. (428)
EELA ... ... ... ... (429)
Kahn Communications .. ... (487)
McCurdy Radio ............ (430)

Audio processor

Table Il

Audio/time compensators
Eventide Clockworks ....... (431)
Integrated Sound Systems . .(432)
Lexicon .................. (433)

Table IV.

Equalizers
ADM Technology .......... (455)
Altec LansingInt’l.......... (456)
Aphex Systems Ltd. ........ (457)
Ashly Audio............... (458)
Atlantic Research/API .. .... (459)
Audio & Design Recording. . . (460)
dbX ... (461)
EViTapco................. (462)
Furman Sound ............ (463)
Gotham Audio............. (464)
Harrison Systems . ......... (465)

Klark-Teknik Electronics . . ..(466)

Modular Audio Products .. ..(467)
Opamplabs .............. (468)
Orban Associates.......... (469)
Quad-Eight Electronics . .. .. (470)
Raindirk Ltd. .............. (471)
Ramko Research .......... (472)
Richmond Sound

Designltd. ............. (473)
RupertNeve............... (474)
Solid State Logic .......... (475)
Sontec Electronics . ........ (476)
SpectraSonics . ........... (477)
Sphere Electronics . ........ (478)
Symetrix.................. (479)

Altec Lansing Int’l.......... (436)
Comex Systems ........... (437)
dbCassette . .............. (438)
EMT-Franz/Gotham Audio . . .(439)
EViTapco................. (440)
Eventide Clockworks ....... (441)
Industrial Research

Products ............... (442)
Integrated Sound Systems . .(443)
Klark-Teknik Electronics ... .(444)
Lexicon .................. (445)
MICMIX Products . ......... (446)
Opamplabs .............. (447)
Orban Associates . ......... (448)
Quad-Eight Electronics .. ... (449)
ProTech Audio ............ (450)
Publison Audio

Professional ............ (451)
Sequential Circuits. .. ...... (452)
Trident (USA) . .. .. IEEnC IR (453)
UrsaMajor................ (454)

Tangent Systems .......... (480)
360 Systems .............. (481)
Tweed AudioUSA . ......... (482)
UREI Electronics........... (483)
Valley People ............. (484)
Ward-Beck Systems ... ..... (485)
Yamahalnt'l .............. (486)
Table V.
Delay/reverb/effects systems
AKG Acoustics ............ (749)

Advanced Analog Systems . .(434)
Advanced Music Systems . . .(435)

56 Broadcast Engineering August 1983
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RM1603

SPECIFICATIONS

TOTAL HARMONIC DISTORTION (TH.D.)
Less than 0.1% at +4dB *output, 20Hz to 20kHz (all Faders and controls at nominal)

HUM & NOISE (20Hz to 20kHz) Rs = 150 ohms

(INPUT GAIN "—60")
—128dB  Equivalent Input Noise (E.I.N.)
—95dB residual output noise: all Faders down.
—80dB (84dB S/N) PGM Master volume control at maximum and all CH PGM assign switches off.
—64dB (68dB S/N) PGM Master volume control at maximum and one CH Fader at nominal level.
—73dB (77dB S/N) STEREO Master Fader at maximum and all CH STEREQ level controls at minimum level.
—64dB (68dB S/N) STEREQO Master Fader at maximum and one CH STEREQ level control at nominal level.
—80dB (70dB S/N) ECHO SEND volume at maximum and all CH ECHO volumes at minimum level.
—75dB (65dB S/N) ECHO SEND volume at maximum and one CH ECHO volume at nominal level.

CROSSTALK
—70db at 1kHz: adjacent Input.
—70db at 1kHz: Input to Qutput.

MAXIMUM VOLTAGE GAIN (INPUT GAIN - 60")

PGM 74dB: MIC IN to PGM OUT. ECHO 70dB: MIC IN to ECHO SEND.
24dB: TAPE IN to PGM OUT. C/R 74dB: MIC IN to C/R OUT.
34dB: ECHO RETURN to PGM OUT. 24dB: 2 TRKIN to C/R OUT.
14dB: PGM SUB IN to PGM OUT. STUDIO 74dB: MIC IN to STUDIO OUT.
STEREO 74dB: MICIN to STEREO OUT. 24dB: 2 TRKIN to STUDIO OUT.

24dB: TAPE IN to STEREO OUT.
34dB: ECHO RETURN to STEREO OUT.

CHANNEL EQUALIZATION
* 15 dB maximum

HIGH: from 2k to 20kHz PEAKING. MID: from 0.35k to 5kHz PEAKING. LOW: from 50 to 700 Hz PEAKING.
HIGH PASS FILTER - 12dB/ octave cut off below 80Hz.
OSCILLATOR Switchable sine wave 100Hz,1kHz,10Hz
PHANTOM POWER 48V DC s applied to XLR type connector’s 2 pin and 3 pin for powering condenser microphone.
DIMENSION (W x HxD) 37-1/2” x 11" x 30-1/4” (953 mm x 279.6 mm x 769 mm)

Hum and Noise are measured with a — 6dB/ ocrave filrer at 12.47kHz; equivalent to a 20 kHz filter with infinite dB/octave attenuation.

*QOdB is referenced to 0.775V RMS.
- ® Sensitivity is the lowest level that will produce an output of - 10dB (245mV), or the nominal output level when the unit is set to maximum gain.
# All specifications subject to change without notice.

The specs speak for themselves. But they can’t tell you how natural, logical and
easy the RM1608 is to work. All the controls and switches are logically arranged to help
you get the job done quickly and accurately.

And in the tradition of Yamaha’s sound reinforcement mixers, the RM1608 sets
new standards of reliability as well as ease of operation. For complete information,
write: Yamaha International Corporation, P.O. Box 6600, Buena Park, CA 90622.

In Canada,Yamaha Canada Music Ltd., 135 Milner Ave., Scarborough, Ont. M1S 3R1.

€ YAMAHA

Circle (51) on Reply Card
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but most delay systems now used in-
volve digital technology. Digital units
offer lack of moving parts and com-
pact size as advantages. Versatility is
provided by a control knob that ad-
justs the clocking frequency of shift-
register ICs. Whether in manual or
microprocessor-controlled units,
changing the clock rate provides
variable delays. Table V includes
manufacturers of simple delays and
delay-based equipment.

An application of delay is echo or
reverberation, in which part of the
delayed output is reinserted at the
device input. The same result could be
achieved by using multiple pickup
heads on a tape deck, but is more com-
monly developed through using
stainless steel plates or springs.
Among the various products in the
reverb field, the AKG Acoustics BX
series of Torsional Transmission Line
(TTL) units, MICMIX XL systems and
Orban 111B are recognized as high
quality, reliable mechanical delay
systems. Much engineering has been
put into reducing problems caused by
ambient conditions and signal over-
drive in these units.

Although stainless steel plates or
spring reverbs produce a sound quali-
ty difficult to achieve digitally, the
mechanical and physical problems
found with some of them may

outweigh the quality. Many older
mechanical reverb designs have been
silenced by innovative digital systems,
because of the system size of springs
or plates, the difficulties of mounting
to avoid mechanical vibration, and the
required isolation from ambient
sound.

A touch of reverb applied to the
signal from the on-air mixer before the
transmitter can add a pleasing sense
of excitement, an improved presence
and a feeling of depth to an otherwise
dead studio. The digital reverb
systems that cause the most excite-
ment today are small and require little
more mounting consideration than
the distance limitations between the
electronics package and the remote
control unit. Lexicon’s 224X Alpha-
numeric Remote Console (LARC), for
example, allows up to 1000 feet of
7-conductor cable between the equip-
ment rack and a remote unit that pro-
vides total system command with
LED readouts of system parameters.

Microprocessors and memories are
used in the Lexicon 224X and 200
digital reverb, Advanced Music Sys-
tem equipment, Ursa Major Space
Station and 8x32 units, Eventide
Clockworks SP2016 processor and
broadcast delays, Sequential Circuit
PRO-FX system, MICMIX Master
Room XL-515, Quad-Eight System 5

and Quantec QRS room simulator (to
name a few). The computer-based cir-
cuitry allows pre-settable programs to
be recalled instantly. With automated
system interfacing, sequencing of ef-
fects, based on reverberation, can
place you in a room with acoustics
varying from a clothes closet (full of
coats) to the Notre Dame Cathedral.

Delay-based audio processing appli-
cations are boundless. Just as a hint of
reverb gives pleasing warmth and a
feeling of spatial depth, blatant use
can be effective in dramatic presenta-
tions, such as the National Radio
Theatre’s Odyssey series. (See BE
April 1982.) Care must be taken, how-
ever, to avoid effects abuse. Reckless
misuse can create disaster in the pro-
duction studio.

The world of audio processing is so
broad that only major points may be
touched upon in limited space. Be-
sides the categories mentioned pre-
viously, other types of audio pro-
cessing equipment exist. For example,
music recording becomes involved
with phasing and flanging sound
enhancements. Another example, a
unique type of enchancement for
broadcasters, is found in the Aphex
aural exciter, a device that re-creates
sound harmonics that have been lost
to heavy dynamics
processing. (BE))

o~

o

e EASIER TO INSTAL

PRE-WIRED

AUDIO PATCHFIELDS

Eliminates Tiresome
Christmauas Tree Blocks

4

§ N
v et
oy o

.;\j

 EASIER TO PAY FOR

FARRTRONICS MANUFACTURES QUALITY INTER-
COM SYSTEMS, AUDIO PATCHFIELDS, DISTRIBU-
TION AMPLIFIERS AND AUDIO CONSOLES.

Ask for our customer list.

151 BENTLEY ST., UNIT 4, MARKHAM, ONTARIO, CANADA

L3R 3X9, (416) 475-6720
Write for our free folder of Product Data
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/
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Live Remotes

Marti’'s RPT15 Transmitter has the power to bring
difficult remotes back LIVE.

VHF-UHF
Model RPT15
Transmitter

Delivering the maximum allowable (15 watts)
power for aircraft ENG, the RPT15 produces
outstanding results with traffic reports, mobile
units and fixed remotes — and with clean
broadcast-quality audio and continuous-duty
operation. Built-in encoding permits operation
with Marti Mobile Repeaters and Automatic
Repeaters in wide coverage systems.

RPT15 FEATURES:
* Type accepted on all

VHF-UHF RPU channels
* 15 watts continuous output
* Dual frequency capability
% Sub audible encoder

% Built-in metering

* Built-in AC supply

* FM Compressor-Limiter

* Mixing mic and line
inputs

MARTI Electronics, Inc.
1501 N. Main o P.O. Box 661
Cleburne, Texas 76031

(817) 645-9163 o Telex 794 835

Circle (49) on Reply Card
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LEXIGON

HAS
“THE LEADING EDGE ™

IN DIGITAL AUDIO PROCESSING

Alphanumeric Controller (LARC) for Lexicon 224X

Reverb/Effects System

@ 48-character alphanumeric display guides and prompts users and
unleashes the full power of the “X”.

@ Off-line cassette tape storage for 36 user-created reverberation and
special effects programs. Saves your creative work.

@ Extensive diagnostics for on-line use and off-line storage offers an
unequalled confidence factor.

Aud|o Delay Synchronizer Model 1300 NEW

® |[ntelligent interface provides direct and flexible communication with a growing
number of digital video synchronizers and processing devices by sensing their
video delay characteristics.

@ Assures accurately synchronized audio and video; eliminates lip sync
problems.

@ Superb audio characteristics; full bandwidth, 16-bit, stereo performance with
ultralow noise and distortion.

@ Price-performance breakthrough.

Super Prime Time Model 97

@ Provides a wide range of high-quality, custom-tailored, programmable, audio
enhancements and effects (no operator hassie).

@ 32 storage registers and off-line storage on audio cassette allow high-quality
audio effects processing to be preplanned and retrieved at the push of a button.

@ In production or on the air Super Prime Time puts tremendous audio effects
processing power at your finger tips.

-Model 200 Digital Reverb NEW

@ Quickly and easily creates realistic acoustic environments for live broadcast,
production and postproduction. The ambience of concert halls, acoustic
chambers, or plates available with a button push.

@ Brings Lexicon world-famous reverb sound to all markets in a cost-effective
design.

@ Streamlined panel and storage registers make the Model 200 a snap to use.

@ Unequalled for matching the desired acoustic ambience to the scene for
voice-overs and sound effects or for creating reverb enhancements for
production and live entertainment.

See these products at AES

exicon
: . Lexicon, Inc., 60 Turner Street, Waltham, MA 02154 « (617) 891-6790/TELEX 923468

Export: Gotham Export Corporation, New York, NY 10014
Circle (55) on Reply Card
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Still-store update

Maintaining a slide file is difficult in
a small TV station and nearly impossi-
ble in a busy production center. Add-
ing an electronic still-store system can
simplify the job, improve video pro-
duction and provide additional pro-
duction functions as well. Although
still-stores are generally an integral
part of graphics or character
generators, the systems considered
here are stand-alone devices used in
general video production.

A basic still-store is capable of non-
volatile, mass memory of TV images.
TV field or frame pictures may be
written into and read out of the
memory individually or sequentially.
The memory is based on rigid or flop-
py magnetic discs. Video inputs may
include live camera signals, graphic
images or any compatible sources.
Outputs may be synchronized through
frame-store units integral to the
system. Less sophisticated models
may require an external TBC to allow
retrieved pictures to be used with
other studio equipment.

As equipment sophistication in-
creases, RAM memories are included,
as well as the associated A/D and D/A
conversions. Such digital design
systems use the RAM to hold an im-
age before storage, after image
retrieval or for special processing
functions. Additional memory may be
included to perform a library card
catalog system to enable the user
easier access to stored material. In-
terlinking through serial and parallel
interfacing allows several systems to
borrow material from one another in a
distributed networking arrangement.

Two forms of disc memory—floppy
and rigid—are found in still-stores.
Whether the recording technique is
analog or digital, these drives are used
to allow random access to the stored
images. Typically, larger systems use
the rigid (hard) Winchester-type drive,
which may use fixed or removable
disc packs. The Winchester drive’s
storage capacity is greater than that of

By Carl Bentz, technical editor

the less expensive floppy disc com-
monly used with smaller systems.
Floppies, however, occasionally are
used in addition to Winchester-type
drives for archiving. Other off-line ar-
chiving systems may include various
forms of tape cartridge.

The 1983 NAB and Montreux equip-
ment exhibitions introduced several
new models to the marketplace. Each
manufacturer’s comments about the
equipment follow. Reader Service
Numbers are included for more data.

Abekas. The VSP 42 is a low-price
system, with a 5%-inch Winchester
disc drive that keeps 100 frames (200
fields) in on-line storage. Intermixing
of field and frame images is automatic
for maximum storage. The VSP 42 EX,
an optional expansion unit, provides
up to 300 frames, while a digital
Ys-inch streaming tape drive provides
backup and off-line memory. Stills are
stored with serial numbers from
1-9999, regardless of actual location.
The serial numbers provide easy
references when building up to
100-image sequences.

In optional dual-channel systems,
the output may consist of vertical in-
terval switched or cross-faded presen-
tations with control over fade rates. A
+0.25dB response is specified to
4.2MHz for the compact, portable
system.

Circle (495) on Reply Card

ADDA. ESP C systems are designed
with a building-block concept. Five
basic storage units (150 stills/disc, 400
stills/disc and 750 stills/disc fixed
pack or 200 stills/disc and 750
stills/disc removable pack) may be
combined into highly sophisticated
systems. The ESP-150C may operate
with up to four Winchester drives for
up to 600 stills on-line and a worst-
case access time of 450ms. Ac-
cessories, such as the Multiple Access
Controller (MAC), allow 15 A/D proc-
essors to access 12 drives. Drives also
may be mixed.

wWww americanradiohistorv com

Any ESP system has dual-channel
capability with separate channel
operation. Channel A may record as
Channel B plays, both may be com-
bined in playback for effects, or both
may be used in a concurrent on-air
and production situation.

Interfacing accessories allow
automation or a library control, which
keeps on-line and off-line records to
help the user find a particular still
with a variety of storage reference
methods. The ADDABUS interface
creates an interface between separate
systems for distributive networking.

Circle (496) on Reply Card

Ampex. The newest entry from
Ampex, the ESS-3, may be obtained in
a basic system consisting of one ac-
cess station, one disc drive and the
electronics for one output channel. In
a more sophisticated configuration,
the ESS-3 supports five disc systems,
multiple access stations and elec-
tronics with multiple frame stores for
three video output channels. The
ESS-3 will be available in 1984.

The Capricorn 330Mbyte 14-inch
Winchester drive or a DM-980
80Mbyte removable pack drive store
the images. The Capricorn has a
capacity of 400 on-line full-frame
stills, with a maximum of 2000 images
on five drives. Worst-case access time
is 0.8s with identification of stills
through pack/track or a date/category/
title reference system.

Sixteen stills may be placed on the
screen simultaneously to make
searching easier. Each includes an
identifier for quick, full-screen image
access. Images and titles may be re-
duced, repositioned, bordered,
cropped and keyed into second im-
ages. Also, a keying signal for an ex-
ternal DSK unit is provided. Fonts are
scanned in and stored, then recalled
for size changes or processing before
placement on stills as titling.

A digital component format in the
ESS-3 records YUV signals through
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8-bit samples at the 4:2:2 (13.5MHz)
sampling rate, in accordance with
worldwide digital agreements. Con-
version to components is provided in-
ternally, allowing composite video to
be applied to the system.

Circle (497) on Reply Card

Asaca/Shibasoku. With the
ADS-1000 digital still-store, up to 218
fields are available on one Winchester
drive. Expansion of memory with
three additional drives allows 872
fields. An internal floppy disc drive
provides archiving.

For easier search and sort functions,
a 16-picture display simultaneously
may be called up. When the appropri-
ate still is located, it is called up in
full-screen format for use.
Circle (498) on Reply Card

Eigen Video. RAM storage in FP
image processors hold individual stills
before recording on optional floppy
disc (FP-1), Winchester drive (FP-2) or
combined systems that include both
types (FP-3). Up to nine stills in a
512x512x6 or 8-bit format may be
transferred to a floppy discette, while

COMMUNICATIONS

The Proven
Alternative!

LNR VIDEO EXCITERS

60 day delivery * LED monitoring & alarm lights
Fully synthesized or transponder selection
Remote frequency selection option

Up to 3 subcarriers synthesized in 10 kHz steps
New Option: In-frame parabolic group

delay equalizer

COMMUNICATIDNS, INC.

180 MARCUS BLVD. HAUPPAUGE, N.Y. 11788 TEL: (516) 273-7111=TWX: 510-227-9871

From Canada to Kenya, and throughout the USA, LNR Video Ex-
citers have been accumulating years of uninterrupted performance
experience. Whether you require a simple fixed frequency unit, a
transponder selection capability, or a fully synthesized unit with
remote control and monitoring, LNR can fulfill your needs.

Fully modular and employing advanced AFC and modulator design,
LNR Exciters exceed INTELSAT, TELESAT, and US RS-250B re-
quirements. And we don't just stop at delivery—our engineering
staff is at your service for detailed discussions of your particular re-
quirements. Ask for literature or a demonstration.

Circle (53) on Reply Card
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the Winchester model allows 120 im-
ages on the 5%-inch disc. Image
transfer from the Winchester memory
is at 2 fields/s.

Systems may be purchased with
compatibility to RS-170 or CCIR
standards. Bandwidths to 4MHz
result from 10MHz sampling. Dual
outputs are optional through addition
of a second RAM memory. Noise
reduction and windowing are stan-
dard features.

Circle (499) on Reply Card

Harris Video Systems. IRIS II, pre-
sented at the 1982 NAB exhibition,
uses a Z-8000 processor for up to six
simultaneous users to access as many
as 15,899 on-line stills. One user sta-
tion may be allocated to an RS-232
computer interface. Control Data Cor-
poration RSO disc drives or remov-
able disc pack units in a new con-
figuration, announced in July, give
several users the ability to store on the
same disc simultaneously. Each light-
weight, compact disc cartridge holds
260 stills.

An optional Winchester system pro-
vides a fully indexed library card cata-
log for more than 80,000 on- and off-
line stills. A backup for the library in
five categories may be kept on car-
tridge tape.

Signals in the IRIS II are converted
to a 4:1:1 component coding scheme.
Digital techniques allow noise reduc-
tion for a greater number of genera-
tions in production applications of the
standard DIGIKEY and compress/
positioner unit for multiple image ef-
fects. DIGIFONT, a combined effort
of Harris and Chyron Corporation,
was introduced at NAB-‘83/Las Vegas
to add titling capability.

Circle (500) on Reply Card

IVC-Carlton Ltd./IVCC. The DM
3000 videodisc recorder uses analog
formatting on a Winchester drive. Up
to 600 frames are recorded on ane
disc with an average random access
time of 50ms during playback. Gne
disc allows a capability of 60s real
time imaging.

Continuously variable slow motion
in forward or reverse includes stop ac-
tion for a field or frame. Digital track
counting allows head preset and reset
to any pre-selected track. Systems are
available in any world TV standard.

Circle (501) on Reply Card

MCI/Quantel. The newest still-store
models from Quantel include the Cen-
tral Lending Library (CLL) and Pic-
ture Pack. The CLL holds more than
100,000 pictures on fixed or remov-
able Winchester packs. For use, the
CLL is interconnected to DLS 6000
systems, which may borrow a still
from the library or offer new ones for
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WHAT STANDS
SEVEN INCHES HIGH,
CONSUMES ONLY
A PINCH OF POWER,

COSTS LESS THAN
$30,000 AND IS THE
PICTURE OF QUALI

Why, the revolutionary A42
video slide projector, of course.

A digital slide store doesn’t have to be a including: on-line storage of 100

bulky system loaded down with unneces- frames /200 fields (expandable to 300
sary features to justify a hefty price tag. frames/600 fields), automatic intermixing
We proved that to you at NAB ‘83 with of field and frames, and an optional high-
our latest generation digital video slide speed digital streaming tape drive for
storage system —the A42. This rack- backup and off-line storage. )
mountable little beauty stands only 7 The A42. It’s your opportunity to get full
inches high! It combines the very latest broadcast quality in the world’s smallest
in Winchester disk and digital video pro- slide store system. For details, call {415)
cessing technology to deliver the highest 571-1711, or write to Abekas Video

quality images. And the price is right at Systems, Inc., 319 Lincoln Centre Drive,
$29,900. We'’ve got features galore, Foster City, California 94404.

Video Systems, Inc. 319 Lincoln Centre Drive, Foster City, California 94404

Circle (60) on Reply Card
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archiving. Other possibilities include
the Paint Box graphics system as a
user, which, after retouching of the
image, may return the new still for

storage.

Picture Pack is an economical digi-
tal library system capable of inter-
facing to the CLL or other equipment,
but in itself, Picture Pack is a compact
stand-alone version using Winchester

technology.
Circle (502) on Reply Card

Nippon TV Industry/NTI. An inter-
nal disc gives a 500-field capability to
the DSS-11 digital still-store, while the
external disc system adds 500 more
fields. Read time is 0.35s for 1-, 2- and
4-field storage modes. The three stor-
age modes may be mixed within the

memory.
Operation within the DSS-11

based on 8-bit sampling at 10.7MHz.
For user convenience, On-air and
Next-preview video outputs are pro-
vided. A monochrome Comments
channel may be used separately, but
also is combined on additional out-
puts with the on-air and preview
video. Programmed sequences may be
retrieved in addition to AS after-

setting selected single images.
Circle (503) on Reply Card

Oktel. The BDR-300 slide file stores
up to 1200 frames with full vertical
resolution. Preset/reset address con-
trol allows heads to be moved to any
pre-selected track with a maximum
search time of 2.6s. Two buffer chan-
nels may be ordered to provide pro-
gram continuity as optional equip-
ment. BDR systems are available in
still-store and slow-motion formats for
NTSC, PAL and SECAM standards.

Circle (504) on Reply Card

Precision Echo. When the EFS elec-
tronic frame-store systems appeared
from Arvin-Echo more than eight
years ago, the recording system al-
lowed heterodyne or direct color for-
mats, similar to VCRs. A double-sided
enclosed floppy disc cassette handled
up to 200 images per side. The EFS-1B
system from Precision Echo uses
many of the same concepts, but the
recording system now is only in direct
NTSC color. A time base corrector is
required for broadcast and production
applications. Variable rate record and
playback includes 1-15fps sequences
or stop action. With an optional
remote controller, random access to
any of the 200 frames on a Discassette
side is possible.

A second product, the ESF-2 Image

Maker, provides 256 frames per Dis-

cassette side or 512 frames/disc. The

record/play frame rate covers 1-30fps

for smoother animation sequencing.

Programmable loops and cues are pos-

sible, along with random access.
Circle (505) on Reply Card

Rank Cintel Ltd. Slide File,
developed with the BBC, uses 8-inch
Winchester equipment for 80 stills,
four test slides and a contents page.
Long-term archiving uses the DC-300
streaming cartridge tape drive to
place 20 stills and a contents page on
450-foot cartridges. Picture transfer
from tape requires 12 seconds, while
picture search of a particular slide
may require up to four minutes.

The recording format is a digital
YUYV format with 8-bit sampling in the
4:2:2 (13.5MHz) standard. RGB inputs
and outputs have a + 0.1dB response
to 5.5MHz.

Slide location is improved with a
poly-photo display of 20 slides at a
time. Each has an ID number for full-
screen recall. In production use, a
cross-fade/switcher unit allows fade,
dissolve and cut switching between
dual-channel electronics.

Circle (506) on Reply Card

B

VIDEO SUBTITLING

MADE

DIGITEXT 8000 is not a graphics
generator. It is simply the most
advanced subtitling system available
for video, making easy work out of the

tedious and often difficult task of generating prop-
erly synchronized subtitles and captions. DIGITEXT
writes with many alphabets and fonts such as Latin,
Cyrillic, Greek and Arabic. It adapts to NTSC, PAL
or SECAM. The DIGITEXT 8000 is here now, fully
developed and in production. Ask the many
satisfied customers around the world.

SEEM
DIGITEXT
8000

EASY

The small main electronics cabi-
net contains processors, ROM/
RAM memory, interface modules,
floppy disk drive, video mixer and
sync generator. Two keyboards are available, one
for text writing/editing and one for transmission.
SMPTE interface may be fitted with optional
Telecine frame count. Other options include roll-
ing text, hard copy printer, Teletext interface and
more. Call for all the details at (203) 775-6030 or
(203) 775-4465 .

'a

DIGITAL ENTERTAINMENT CORPORATION
PO. BOX 95 ¢ U.S. ROUTE 7 ® BROOKFIELD ® CONNECTICUT 06804
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Yeu mean,lcan get eut
frem under all of this....

Problems, problems, problems. The television
business can surely be that way. We know, because
Harris has been serving the broadcast industry for
sixty years. That's why we built [RIS Il. To solve
soine of your most pressing problems now, plus
give you the long-term benefits of
the world’s most advanced elec-
tronic still store and digital imaging
system.

Lost slides, dirty slides, slides

with finger prints? Slide hassles

are over! With IRIS Il you can

instantly access up to 23,000 on-

line-stills. An off-line library of over

80,000 stills is also available.

Is everyone standing in line for

slides? With IRIS Il, no more!

Production, engineering, art, pro-

motion, and news can all access

stills simultaneously. Not that big yet? Buy IRIS 1
with one user-station and expand it to two or more
when you're ready.

Make your stills come alive! Ever wanted to key
live video onto a montage of still images? IRIS Il is
the answer! Create an almost endless variety of

-

g

2 ‘ ’“Q_"

ts?

digital effects with IRIS II's exclusive DIGIKEY and
Compressor/Positioner. Key in an external source
for even more visual excitement, or create your own
still from live video.

Ever wished your still store had wheels? A small,
lightweight data cartridge for van or
studio makes the IRIS Il just abcut
perfect for mobile applications. Now
you can build your stills at the studio,
toss the data cartridge into your
briefcase and head for the field.
How can you be sure of state-of-
the-art technology and digital
standards compatibility? IRIS i is
a component-coded system, so it
won’t become obsolete tomorrow.
You're not locked into the composite
system of yesterday.

IRIS II. The most elegant, and
now the most flexible, digital still store and imaging
system. Truly, the best solution.

For more information about this solution, and
others we're famous for, call us at (408) 737-2100.
Or, write HARRIS VIDEO SYSTEMS, 1255 East
Arques Avenue, Sunnyvale, CA 94086.
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In the past ten years,
cemputers have gotten smarter,
cameras have gotten simpler,
evens have gotten quicker,

eer has gotten lighter,

bedies have gotten leaner,
athletes have gotten richer,

hi-fi has gotten higher,

radio has gotten stronger,
studios have gotten smaller,
tewers have gotten taller,
mevies have gotten longer;

cars have gotten shorter,

film has gotten faster,
euterspace has gotten closer
and blue jeans have gotten classier.
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Now it's our turn.

In the past 10 years, the Premium  independently removable decks. Premium Line so popular.The
Line from ITC has seen refine- It's electronically better. There Y2-inch tool plate aluminum deck.
ments, but no major changes. are new, high performance Durable, high quality switches.
Frankly, it hasn’t needed any. The ~ components, including NE5500 And a solenoid-actuated, chain-and-
Premium Line has been a depend-  Series amplifiers. There's an sprocket pressure roller assembly.
able workhorse that's found its exclusive ITC/3M playback head All.backed by our famous two-
way into more studios than its for smooth frequency response year warranty on parts and
next two competitors combined. and improved signal-to-noise. factory labor, plus a 30-day

But we couldn'’t leave well We've added a toroidal power guarantee of satisfaction. If, for
enough alone. So this year, the transformer with fully regulated any reason, you're not
Premium Line gives way to the and protected power supplies. completely satisfied, you can
Delta Series, a new generation And a digital cue tone detector return the unit within 30 days of
of cartridge machines that offers controlled by a powerful purchase and we'll refund your
you more than ten years worth MICroprocessor. money in full.
of improvements. And it's physically better The good things are still

It's mechanically better. The because it's smaller. The whole there. But what you'll notice are
cart guides are improved. Theres  unit is only one-third rack width the improvements. We think
a crystal-referenced servo (5%""). The enclosure is made of they were worth the wait.
capstan motor with a vapor-honed  Vs-inch milled or cast aluminum, For more information, or
non-magnetic shaft. Modular for stability. And the panel inserts to place an order, call us collect
construction makes alignment are made of Lexan® from Alaska, Hawaii or lllinois,
and service convenient. High- Of course, we left in all the at 1-309-828-1381. From the
speed recue is standard. good things that made the rest of the U.S,, call the following.
And the Delta I Toll-free number:

gives you three

1-800-447-0414.

INTERNATIONAL TRPETRONICS CORPORATION 3M hears you...
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Introducing the New
ElectroNoice RE3  omni
and RE34 cardioid
ENG/EFP microphones

“Sophisticated
microphones that simplify
field production””

Action doesn’t wait. The constant
deadlines faced by news gathering and
field production crews demand equip-
ment compatibility, fast set-ups, simple
operation and absolute reliability.

Electro-Voice knows.

We’ve designed and built the broad-
cast microphones that have set perfor-
mance and reliability standards, and we
stand behind EV Professional Micro-
phones with a warranty and service
policy that’s second to none.

And EV listens.

Properly designed broadcast products
are the result of pooled efforts. That’s
why EV devoted years to research, by
working with network and local broad-
casters to engineer all of the desired fea-
tures into a pair of rather revolutionary
new microphones for ENG and EFP.

EV confirmed that field microphones
should incorporate low handling noise,
resistance to humidity and moisture
problems, extreme durability, and the
same reliability and level of performance
that the industry has become accus-
tomed to expect from EV microphones
like the phenomenal 635A and RE20.

Introducing the RE30 and RE34.

Because remotes present a variety of
acoustic environments, EV engineered
the RE30 with an omnidirectional
pickup pattern, and the RE34 with a
cardioid pattern. Except for their polar
patterns, each model has the same
features.

Both the RE30 and RE34 have switch-
able outputs—either line level or micro-
phone level. No longer will field crews

a gUIth company

*F.C.C. approved interconnect may be required.

Each microphone includes a low-
distortion limiter which functions at
either output level.

The RE30 and RE34 can be powered
by either phantom power or a standard,
available anywhere, 9-volt “transistor
radio” battery. With both power sources
present, the battery becomes a redun-
dancy powering system that instantly
and silently takes over if ever required.

An LED, mounted so as to be easily
visible to the talent only, serves several
important functions...it shows the pres-
ence of phantom power, monitors bat-
tery condition, and offers the world’s
first hand-held “tally light” to signal
on-air personalities from off-camera.

Get the whole story.

No advertisement can hope to explain
all of the features of these incredible
new microphones. Complete engi-
neering data sheets describing the many
features and benefits of the RE30 and
RE34 are available free upon request.

Many Electro-Voice Professional
Microphone Dealers can arrange a
hands-on trial at no cost to you. For
more information please write to:

Greg Silsby, Market Development
Manager/ Professional Markets,
Electro-Voice, Inc., 600 Cecil Street,
Buchanan, Michigan 49107.

© ey 7 ;a”*

be stuck without the right signal level.
A flick of the recessed switch adjusts the
output level, producing instant compati-
bility without the need for extra equip-
ment or cables. The low distortion line-
level amplifier allows direct interface
with line-level inputs such as those com-
mon on microwave and fiber optic
transmitters.

Additionally, the RE30 and RE34 will
drive and held telephone lines*

H ®
EleclroVoice
SOUND IN ACTION
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Montreux, as seen from across Lake Geneva.

*Montreux-'83 Symposium
eMay 28-June 2
eMontreux, Switzerland

eAttendance:
Paying............ ... oL 2000
Exhibitors/guests ............ 7500
Press.......... i, 220
eExhibits:
Booths(stands) ............... 225
Space................... 12,000m?
ePapers:
Presented .. ................... 49
Supporting ....... ... o a7
Panel discussions .............. 12
*Number of countries represented:
Attendees . .......... ... ... 60
Journalists .. ... L 16
Exhibitors..................... 16

From a modest beginning in 1961, the
Montreux Symposium has grown to be the
world’s most important TV technical ex-
hibit and symposium. This year, an
estimated 10,000 people participated in the
13th International Television Symposium
and Technical Exhibition. As usual, there
were many attendees from Europe and
North America. However, the exceptional-
ly large delegations from the Persian Gulf
states, South America, Central America,
Southeast Asia and China had not been ex-
pected.

The record-setting statistics for
Montreux-'83 can be accounted for by the
outstanding forum set up for technical ses-
sions and the superb exhibit facilities. But
the central location and vast beauty of
Switzerland also provide a neutral ground
for exchanging information on emerging
TV technologies.

Positive developments

This year’s Montreux Symposium will be
well-remembered for its presentation of
several innovative technologies.

Without question, the HDTV demonstra-
tions (organized by Joseph A. Flaherty,
CBS Television, New York) were the major
attraction. The symposium opened with an
address by Flaherty and an HDTV presen-
tation for an invited audience of
dignitaries and pres§ officials. Throughout
the convention, demonstrations showed
HDTV equipment and displayed the ad-
vantages of large-screen projection equip-
ment.

The HDTV demonstrations were
prepared by a cooperative effort between
Sony Corporation, the CBS Network and a
variety of European broadcasting
organizations. The equipment used was
the same type as shown by Sony at IBC-'82
in Brighton, England. This consisted of
two HDTV cameras operating on the
NHK-proposed 1125-line, 60-field scan-
ning rate; a pair of special 1-inch helical
VTRs built on a Type C support, but
modified to accommodate HDTV’s higher
bandwidth requirements; a switcher; an
editing console; high resolution monitors;
and a variety of necessary peripherals.
This package was moved to London; Paris;
Salzburg, Austria; Montreux, Switzerland;
Venice, Italy; and Leningrad, U.S.S.R,, to
produce special HDTV programs for the
feature demonstrations.

Cable and DBS
In addition to HDTV, cable and DBS at-
tracted much interest at the symposium. In
Europe, cable is becoming a major signal
distribution source, finally assuming its
natural position beside traditional broad-
casting. Because of its growth, cable was

www.americanradiohistorv.com

noted at Montreux as an emerging
technology. Also, Europe is beginning to
look seriously at another new technology —
Direct Broadcast Service (DBS) for direct-
to-the-home satellite service. Because of its
imminent nature, many sessions and con-
versations centered on DBS.

The world’s thirst for TV programming
was another hot symposium topic. Em-
phasis was placed on TV production
techniques, enhanced picture quality,
higher quality TV audio, consideration of
alternate signal distribution forms and
development of home terminals.

Digital
Because the worldwide digital decade is
here, digital technology for broadcast
facilities and recording studios was
another major part of the symposium. This
was evident in technical sessions and ex-
hibits, with many exhibitors showing com-

Julius Barnathan of ABC between sessions, in
front of the exhibit hall entrance.
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ponent signal processing and digital video
equipment.

Opening ceremonies

Since 1963, the Swiss Post and Telecom-
munications (PTT) Administration has
been exercising patronage over the Inter-
national TV Symposium. This year, Rudolf
Trachsel, director-general, telecom-
munications department, Swiss PTT,
became the patron and delivered the open-
ing address.

“Technical progress is causing profound
changes in the media world,” he said.
“While the printed word has long been in
competition with radio and television, it is
new electronic media and services—
private broadcasting, pay TV, satellite TV,
videotex and teletext—which are jostling
for market positions now in Europe as in

The Montreux-'83 opening ceremonies were The HDTV demonstrations were one of the
packed. symposium’s highlights. Continued on page 74

STL Offers The Most

Complete §elsctic
Of Test Tapes

Available Anywhere

STL can serve all your needs with precision
test tapes for frequency alignment, level set,
azimuth set, flutter & speed tests, sweep
frequency-tests and pink noise analysis. Also
available is the Standard Tape Manual & the
Magnetic Tape Reproducer Calibrator.

Phone for fast delivery or free catalog

Covering the Emmys" The Grammys? The Oscars? Or
merely having a little téte-a-téte with the President of
the United States in front of 40 million people? You'll find the
world’s most preferred broadcast mic is now even more
suited for the occasion. Because the legendary Sony ECM 50
lavaliere mic now comes in an elegant, black satin finish.

Ask your Sony dealer about the ECM 50. It’s what all
STANDARD TAPE LABORATORY, INC. the best-dressed newscasters willbe &§OINY.
26120 EDEN LANDING ROAD #5, HAYWARD, CALIFORNIA 94545 » (415) 786-3546 N . ®
wearing this year. Professional Audio
Sony Communications Products Company. Sony Drive, Park Ridge. New Jersey 07656. © 1983
k j Sony Corp. of America. Sony is a registered trademark of the Sony Corp.
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PROTECT MAJOR INSTALLATIONS FROM
LIGHTNING TRANSIENTS AND SURGES
WITH "SURGE-MASTER”™ POWER LINE

PROTECTORS BY MCG

Surges on electric power lines can
not only damage the solid state The Surge-Master units react within
components in your equipment, but a 5 nanoseconds to protect your MCG heavy duty units, with energy

major surge (e.g. one caused by a sensitive equipment, and handling capacities of 7 to 14 MW (1

nearby lightning strike) can automatically reset after each ms), voltage range 120 to 570 VAC,

completely devastate your equipment. transient. 1-phase, 3-phase, Delta, Wye, and

It can even knock out a UPS. current capacities 100 to 5000 amps,

are widely used to protect such
installations as computer systems,
automatic control equipment, radar
systems, process instrumentation,
marine services, and hospitals.
Surge-Masters are easily field
repairable: a front panel monitor
indicates the presence of a fault, and
internal LEDs indicate its precise
location; the damaged components
can be replaced in minutes.

All units are housed in NEMA 12
enclosures, and are covered by a two-
year warranty.

For more information, call Bill
Purcell at 516-586-5125, or write
Dept. 31121.

MCG AC POWER LINE m‘

ELECTR@NICS INC.

Model 4100

Smaller and Larger models
available.

Model 3100

ELECTRONICS, INC. 160 BROOK AVENUE » DEER PARK, NEW YORK 11729 e (516) 586-5125
Circle (63) on Reply Card
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THE STATE-OF-THE-ART IN ROUTING

There are a number of people the true state-of-the-art.
in a number of places who claim Our Series H Switching Systems
they're state-of-the-art. But let's face utilize hybrid integrated circuitry,
it, the state-of-the-art in routing a technology developed inthe
switchers hasn't changed significantly ~ aerospace and medical industries.
in years. The results are the best

Until now. Because 3M is intro- performance specs in the business.
ducing a whole new approach to Reliability is improved and mainte-
switching technology. And starting nance is reduced.
today, you can look to Minnesota for Expansion is easier than ever.

Professional Audic/Video Equiprment/3M:

SEWWW americanradiohistory com .
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SWITCHERS JUST CHANGED STATES.

And thanks to miniaturization, of-the-art in terms of yesterday’s
there's at least a 300% increase technology, call us toll-free at
in crosspoints-per-rack-unit. What 1-800-328-1684. In Minnesota, call
used to take up an entire room can  toll-free 1-800-792-1072. Outside
now fit in a closet. the continental U.S, call Interna-

Best of all, we offer all these tional Operations collect at 1-612-
advantages at a price that's actually ~ 736-2549. Well give you a whole
comparable to the price of conven-  new sense of direction.
tional switching systems.

So if you still think of the state-

3M _hea[§ YOu...
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Continued from page 70

Flaherty speaking on HDTV.

Flaherty: HDTV

The first public demonstration of
HDTV in Europe represented the work
of six European broadcasting and pro-
duction organizations, with engineers
from Sony, lkegami and Matsushita.
Together they produced a series of
HDTV program segments that illustrate
HDTV’s breadth and quality.

The demonstration emphasized the
creative use of widescreen HDTV to il-
lustrate the subjective impact such pro-
ductions will have on future audiences.

High definition is perhaps a
misleading term, because the system
implies much more than sharper pic-
tures. This creative medium has four
specific characteristics:

sFirst, it has vastly improved defini-
tion or sharpness. (The picture has ap-
proximately five times more informa-
tion, or pixels, than a normal TV pic-
ture.)

*Second, it offers significantly better
color fidelity without many color distor-
tions and anomalies visible in standard
TV pictures.

oThird, it offers widescreen or
cinema-like aspect ratio (five units wide
by three units high).

*And finally, it offers multichannel
stereophonic sound, which is more

dramatic when coupled with the wide
screen.

The system used for the Montreux
productions operates at a 1125-line
resolution at 30fps. The presentations
were in stereophonic sound.

The system was developed at the
NHK laboratories in Tokyo. That com-
pany, along with a number of Japanese
manufacturers, have brought the key
elements of the system to an advanced
state. Camera, lenses, pickup tubes,
kinescopes, videotape machines,
monitors and large-screen projectors
are in an advanced prototype stage.
They are sturdy, rugged, field-worthy
and generally are the same size as to-
day’s standard TV equipment.

Beginning last fall, six European
broadcasting and production organiza-
tions produced sample program
segments to be shown at the sym-
posium. Swiss Television (SSR) pro-
duced a segment of the Montreux Jazz
Festival, Austrian Television Network
(ORF) recorded the Magic Flute in
Salzburg; the Société Francaise de Pro-
duction (SFP) recorded The Monuments
of Paris; Soviet Television (TSS) record-
ed The Sleeping Beauty ballet by the
Kyrov Batlet in Leningrad; the British
Broadcasting Corporation (BBC)
recorded a light entertainment seg-
ment; and the Italian National TV Ser-
vice (RAI) recorded a street festival.

Joseph A. Flaherty
CBS Television
New York

You’ll meet your
match with our

EDITING
CONSOLES

No matter what VTR equip-
ment you use, Winsted offers
Editing Consoles to match
your requirements! Our de-
signs are based on consulta-
tions with professional users
like yourself.

You've chosen your VTR
equipment carefully, to meet
your specific needs. Now
choose the Editing Consoles
that fityourequipment - qual-
ity consoles from Winsted.

For our free full-color
FULL-LINE CATALOG
call us toll-free:

800-328-2962

9801 James Circle
Minneapolis, MN 55431
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THE

e EXHIBITS
o SEMINARS
* WORKSHOPS

SOCIETY DF BROADCAST ENGINEERS

IGGEST

BROADCAST
INDUSTRY EXPO
SINCE TH

SOME OF THE EXHIBITS
TO VISIT

VMI Co St. Louis

Pep Inc.

ATI Audio Tech

Utaha Scientific

Antech Labs

Adda

Olesen

AKG Acouslics

CENTRAL STATES Televisual

Beslon Elecine
Linco

CONVENTIOMN o

Atlas Tower
Audio-Technica
Broadcast Audio
Electro-Yoice
Soundoher

T.V Eng
Hitach

Amprex Tubs
Communtronics

SEE IT IN ST. LOUIS (=&

Delcom

Broadcast Systems
SEPTEMBER 7 & 8 Fuimon nc
Pro Audio General Store
Grass Valley
FOR MORE INFORMATION CONTACT Ampex

ANDY BUTLER c/o KWK RADIO, 314-644-1380 JVC

2360 HAMPTON AVE., ST. LOUIS, MO 63138 Interstate Electric
Panasonic
ADC

Sony

PRE-REGISTRATION FORM

Turquaise Video
RCA

ITC/3M

NAME Ampex Tape
MiA Com-MVS
COMPANY HM Dyer Electric
Harns Video
ADDRESS Tektronix
Ty Strand Century
STATE zZiP
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North America, the trendsetter in some of
these areas.”

Trachsel said that Switzerland was also
changing. Applications for radio, local TV
and pay TV services have been streaming
in, with not enough frequencies to go
around. As a result, he said that few broad-
casting licenses would be issued, and those
only on a trial basis.

Achievement awards

Since its second meeting, the sym-
posium has been holding awards presenta-
tion programs recognizing outstanding TV
technical developments. The early awards,
which honored 42 industry leaders, were
designated Montreux Citations. At the
10th Montreux Symposium in 1977, the
citation became the Montreux Achieve-
ment Gold Medal. A special committee,
headed by E. Castelli of Rome, grants the
award. The committee comprises eight TV
experts from seven countries. This year’s
Gold Medal was awarded to Ryo
Takahashi, retired from NHK Japan, for
his pioneering work in HDTV —steering its
research and developing its potential.

Exhibits

The list of exhibitors reads like a Who's
Who in TV equipment manufacturing.
What’s more, the video and audio side of
television got attention, as did equipment
for every element of the broadcast chain.
Because space is limited, we cannot
describe all the new equipment at Mon-
treux. However, we would like to
acknowledge a few special exhibit ac-
tivities.

*ADDA sponsored a hospitality room by
invitation for conferees to relax and see

The Montreux Achievement Gold
Medal honors a specialist's outstand-
ing achievement in developing new
techniques or equipment that have
significantly improved TV engineering.
The Gold Medal winners are:

*1977. John Baldwin (Great Britain),
for the Digital Intercontinental Conver-
sion Equipment “DICE.” 525-625 lines
developed under his management.
Ctaude Mercier, former technical direc-
tor of the ORTF (France), for con-

Achievement Gold Medals

Takahashi (center), this year's Achievement Gold Medalist, with Takashi Fujio
(left), NHK Technical Research Laboratories, and Masahiko Morizono, deputy
president, Sony Corporation.

tributing to the European exchange of
TV programs.

*1979. Joseph A. Fiaherty (United
States), for pioneering work in elec-
tronic newsgathering.

*1981. Richard Taylor (Great Britain),
for basic development work in digital
TV signal recording and processing.

+1983. Ryo Takahashi (Japan), for en-
visioning HDTV’s potential and steer-
ing its research and development.

the company’s TBCs/frame synchronizers.
e Ampex showed a full line of broadcast
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equipment at its booth (stand). In the out-
side exhibit, a mobile TV van scheduled

A New Standard in Fader
 Technology

Penny & Giles totally new 3000
series sets a new standard in

i fader technology.

The 3000 combines the world
famous Penny & Giles smooth-
as-glass feel and total reliability
with a break through in cost
effective mechanical design.

Nothing Comes Near

. Our Faders

| Technically, nothing approaches
t Penny & Giles faders. Our 3000
X series have full environmental

i shielding. They provide stroke

E lengths from 2.5 inches to 4094
' inches in the smallest body size
ever, integral switches, linear,
audio taper or VCA outputs, a
smoothly positive linear action—
i infact all you'd expect from the
| world’s leading fader company.

| Get the full details about the fader
. of the future, now. Call or write.

Pennv & Giles @

Penny & Giles Conductive Plastics Ltd.

1640 Fifth Street, Santa Monica, California 90401
Tel: (213)393-0014 o Telex: 652337
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How to Get
the Keying
You need
Without
Replacing the §
- Switcher You
| Already Have

B The NEW 1231
DOWNSTREAM
KEYER

Can Give You:

6 Simultaneous
Keys

Key Bordering
Key Masking

Key Dissolve
In and Out

Fade to Black

Post Production
- Editor Interface

GRAHAM-PATTEN

SYSTEMS, INC.

P. 0. BOX 18680
| GRASS VALLEY, CA 853845

[916] 2738412 |
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for use in the Olympics was on display.
*Bosch’s night of food and entertain-
ment at the casino was a special event. Its
stand drew impressive attendance,
especially for %-inch videotape equipment

and the new graphics system from the US
branch {Fernseh). This was also accom-
panied by news that ABC would soon be
field testing the Quartercam system.
oCMX, with its booth close to the exhibit

RGA Power Tubes

RTW

-~ Peakmeter

Booth action remained brisk throughout the convention.
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UNIVERSAL
SURGE PROTECTOR

FOR ALL LINE VOLTAGES!

Never obsolete! Unique re- .
settable strapping protects
on all power systems—even
3-phase—if you should
change line voltage. “On" all
the time, to protect con- L
stantly. Immediate shipment.
Quantity discounts. Money CALL BILLJOHNSON

back guarantee. Order today. 215/544-8879
EAGLE HILL ELECTRONICS, INC.
41 Linden Avenue Rutledge, PA 19070
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FREE 32pg Catalog & 50 Audlo/Vudeo Appluc

PWR SUPP, EQ,
PHONO, MIC,
TRANS, ACN,
TAPE, VIDEO,
SlereolMonn Pwr Ampl

LINE, 0SC

8-in/2-out, 12-In/4-out. 16-In/4-out
Video & Audlo Dlst Ampls. TV Audio & Recd Prod Consoles

@ OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av 1.0S ANGELES CA, 90038
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HEAD RE-LAPPING

AND NEW HEADS FOR AMPEX

Worn cartridge and reel to reel heads re-
contoured and re-lapped for original perfor-
mance. Send for free brochure.

R.K. Morrison Co.
819 Coventry Road @ Kensington, CA 94707
(415) 525-9409
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SATMASTER PROGRAMMER

* Satellite
Audio Input

* Random Select ‘

Cartridge Control
* 1000 Events
| M’CRDPHOBE Call Davs Collins, ‘(,312)440.3111
@'E ELECTRONICS ING Cricago, ol sogit -
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MKH41GTU/P48U 5553 -
MKH816TU/P48U
HMD224

Other Models ..Call

tem + 50¢ @ach additional item —
P.O. Box 37. Brookiyn, NY 11204
(212) 438 6400 audio techmca
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HEAD RE-CONTOURING

Standard 24 hour service. All Mfgr's & Trk
formats: Audio, Video, & Still Storage. Full
line of replacement heads & accessories are
also available. Send for FREE brochure.
RESTORATION

15904 STRATHERN ST. #23 » VAN NUYS, CA 91406
(213) 994-6602
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NOW SAFE AREA, SAFE TITLE AND
CENTRE LINES ARE AFFORDABLE:
$1195.

8 independent loop thru video channels, each can have
any combination with digitally derived stability
DATA SHEET ON REQUEST

Maric Industries Ltd., 2978 Pasture Circle
Port Coquitlam, B.C. V3C 2C2 Canada
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Reconfirm
your involvement in
the broadcast industry!
Renew
your subscription
today.

entrance, gained high visibility and high ©GEC-McMichael came on strong with
interest in its new videotape editing equip- new products and an eye to future growth.

ment. eGrass Valley and Tektronix had an
*FOR-A showed an impressive mobile outstanding display of broadcast equip-
production facility in the parking lot. ment in a single booth. Also entering into

Vans, dishes and support equipment were located outside the exhibit hall.

When uccuracy Counts. . .Eeunt ox

elar

sor A/ FIII/ TV IMONITORS

Cantirg A

lBﬂAR

AM MODULATION MONITOR

B=L AR CALL ARNO MEYER (215) 687-5550 |
ELECTRONICS LABORATORY, INC.

LANCASTER AVENUE AT OORSET. DEVON. PA. 18333 » 80X 826 « (215) 687-5550
o R
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New yeur ENG units can afford

the same “li

1e” microphones

beught by every major network!

You can pay as much as $1,500 or
more to get a good long-reach
line microphone. Or, you can put
the new Audio-Technica AT815
in every production unit for
under $230 each, or the phantom-
powered AT815R for under

$300 each.

What you'll hear is perform-
ance closely rivalling our more
expensive brethren. So close,
in fact, that every major network
has tried and bought our line
microphones. And you'll get
some advantages which can be
very important in the field.

For instance, the phantom-
powered AT815R can interface
with supply voltages from 9
to 52 volts without adapters or
extra circuits. So you don't have
to rebuild present equipment
to put it on the air. We also have
a neat 2-battery 9V power
supply you can use. When one
battery is in use, the other is on
standby. For your peace of mind.

Our internal-battery AT815
uses a standard AA “penlite” cell
available everywhere. And
in intermittent use, a premium
battery should last about 4,000

AT815R Phantom-Powered
Line + Gradient Microphone.
Under $300.

hours. That's over a year even
if used eight hours every day!
Just one less thing to worry
about when time is short.

The AT815 and AT815R weigh
barely over 9 ounces, to make
them easy to “fishpole” or hand
hold. And each comes with a
foam windscreen which slips on
in a second. Our optional shock
mount can be added as well.
And the AT815R has a bass roll-
off switch if needed to control
rumble.

Both models are designed to
take the rough-and-tumble life
of an ENG unit or remote film
crew, and keep delivering excel-
lent sound. With the narrow
directivity which makes line
microphones so useful in sup-
pressing noise and “reaching

out” beyond normal mike range.

If you thought line micro-
phones were out of reach
of your budget, ask your
Audio-Technica sound
specialist to show you
the AT815 or AT815R.

We think you'll agree (!
that the networks are
onto something great!

A

AT815
Line + Gradient
Microphone.
Under $230.
Optional
shock mount extra.

AT8410a Shock
Mount. Under $40.

AT8501 9V Dual Battery

" Power Supply. Under $100.

i,
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future technology, Grass Valley displayed
its component TV system for conferees.

eHarris personnel reported exceptional
convention attendance.

*Philips displayed its full line of equip-
ment, including hi-fi television and profes-
sional digital audiodiscs.

*Quanta put on an eye-catching

demonstration of its character generator
with full PAL color capabilities. The color
flexibility was spectacular.

eQuantel had a reception at its booth for

i,
STEEEEE

e

[

The RCA CCD camera, held by Sid Bendell,
RCA engineer at the symposium.

regularly scheduled demonstrations of its
equipment's picture manipulations and
video effects. Separately, audiences saw
private demonstrations of new equipment
prototypes that probably will be available
next year.

*RCA opened its CCD camera
demonstrations for the press..(Our thanks
to Arnold Taylor.)

eRank Cintel received close attention
for its broadcast telecine equipment and
its new Amigo programming system.

HDTV was a hot topic in the sessions and at-
many exhibit booths.

13 thinternational
Television Symposiumand

The logo for the 13th Montreux Sym-
posium appeared on covers of the pro-
ceedings. It represents the major
themes of the conference, ‘including
HDTV, digital videographics, present
TV systems and their potential impact
on the film medium.

The logo design was conceived by
Donna Fostér-Roizen and Joe Roizen of
Telegen and was created on an Aurora
100 digital videographics system by
Lisa Zimmerman, the head of Aurora’s
graphic department, with the coopera-
tion of Dr. Richard Shoup, Aurora’s
president.

The sprocket holes along the edge
depict the continuing role of film in
television. The red TV screen
represents normal television with its
3:4 aspect ratio and visible line struc-
ture. The yellow TV screen symbolizes
HDTV with its proposed 5:3 aspect ratio
and finer line structure, which will
create a future TV image comparable to
that of current film quality.

The world’s quietest, most |
technologically advanced Diversity -
System for wireless microphones

« Swintek Diversity Systems switch phase instead of audio, thereby virtually
eliminating transients (clicks and pops) normally found in most conven-
tional diversity receivers.

* All Swintek top-of-the-line receivers are now available with built-in diver-
sity, including the Mark 1L and 2L and the compact Model Q/AC.

» The Diversity System is also available as the Model RFSD that can be used
with existing Swintek or most VHF/UHF receivers, thus providing switch-
ing diversity to those units.

Call or write for your free catalog that details the Complete line of wireless
microphones, receivers, the Model RFSD and Swintek antenna products.
Swintek--the proven performers.

Model RFSD

Model Q/AC :
Model 1L/2L

Swiniole

TELECOMMUNICATIONS DIVISION

1180 ASTER AVENUE, UNIT J / SUNNYVALE, CA 94086
(408) 249-5594 / TELEX 172-150 SWINTEK SUVL
CANADA East: CINEQUIP / CANADA West: COMMERCIAL ELECTRONIC LTD.
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H'gh Technology
Or Low Price

Do you want a fully remote controlled I'M
transmitter with features for total automa-
tion and satellite feed? Must you have
microprocessor logic, digital diagnostics, each
with a back-up system? Do you demand a
super-low distortion exciter and total solid-
state for your new one kilowatt transmitter
...0r a 3.0KW with only one tube?

Is it imperative that your transmitter talk
to the factory’s computer.

Perhaps low price 1s most important? Look at
the deal you can make with companies
assembling those 25 years old look alikes.
And maybe you can find a good used remote
control unit... cheap.

Prepare for the future, or hold-the-line?

Price or Technology?

SCA monitor that can give you accurate
readings, even on clipped composite. Over
40 tests performed in minutes on your
station, or the competition.

f 13

The New 695T3.5KW

Why not get both,

call John Tiedeck at QEI
609-728-2020. He will tell you
how. Remember, we are the FM
people. Monitors, ATS and

We make the famous 691 too! A stereo and transmitters from ZOW to 5KW

QEI Corporation

Box D / Williamstown, NJ 08094

Phone (609) 728-2020 / Telex Il (TWX) 710 942 0100
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The ENGINEER’S audio processor.....
designed for PROGRAMMING!

Our 250 gives you the ultimate in audio processing with advanced
programmable circuitry offering total control of your broadcast
sound.

Multiple presets can be custom tailored for different program
sources, for changing formats during a broadcast day or for other
programming variables. The result? Uncompromised audio quality
for each program source or format. No more tweaking for the best
sound. The 250 lets you adjust any processing function digitally and
with complete repeatability.

Gated A.G.C., 5 band compression, graphic equalization and peak
limiting may be manually formatted OR put under computer control.

The 250 has been designed to meet the
present and future demands of quality audio
in AM stereo, FM stereo and TV stereo.

To make your job easier and your sound
SUPERIOR, cali today to arrange for a
hands-on demonstration in your station.

inovonics Inc.
503-B Vandell Way, Campbell, CA 95008
Telephone: (408) 374-8300

MAGNETIC RECORDING ¢ AUDIOPROCESSING ¢ AUDIOINSTRUMENTATION

Circie (79) on Reply Card

ROHN

QUALITY TOWERS
ON YOUR HORIZONS

No matter what your requirements, there is a ROKN Tower on
your horizon. We will use our state of art design and engineering
technigues to build your tower. ROKN Towers are tailored to fit
your present and future needs. When your horizon needs a tower
of any size or style, Write . . .

QUALITY STEEL PRODUCTS BY

OHN

6718 West Plank Road
P.0. Box 2000

Peoria, Illinois 61656

U.S.A.
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eSachtler personnel were pleased with
booth attendance and the industry’s accep-
tance of its tripod equipment line.

*Sony’s presence was especially noticed
in HDTV demonstrations, in separate
digital VTR demonstrations and in its im-
pressive booth.

*Thomson-CSF’s booth was almost
always packed for the floor show and the
HDTYV equipment showing. For the press,
the company sponsored a lunch and
presentation at a nearby castle.

eVital Industries shared its 25th an-
niversary with conferees. The booth was
an open house of its equipment.

These niotes are just a hint of the activity
at Montreux-83. If you would like to ob-
tain data on some of the new equipment
shown, see the exhibitor listing, and use
our Reader Service Card.

Business activities

One of the exciting aspects of most con-
ventions is the amount of business,
especially sales, that occurs. This year, ex-
hibitors at Montreux were surprised and
pleased at the amount of booth traffic and
accompanying high level of sales.

Although sales were high, few exhibitors
reported actual figures. Nevertheless, sales
levels, both reported and unreported, in-
dicated a healthy industry.

Business action at the show also took
shape with new business alliances being
formed to market products internationally.
Some of this action follows:

eAmpex reported high interest in its
mobile (OB) van production capabilities. A
van built for the ABC Winter Olympics
was shown.

sAurora Systems announced the ap-
pointment of F.W.O. Bauch as its UK
distributor.

*Bosch announced that ABC Network
news crews stationed in Frankfurt, West
Germany, would soon field test early
models of the %-inch Quartercam
recorder/camera system.

*Broadcast Electronics reported sales of
100 stereo cartridge machines, as well as
high interest in exciters and generators.

*CMX/Orrox announced the opening of
its CMX Euroservice office in Amsterdam,
Netherlands, to handle sales of the CMX
editing products in Europe, North Africa
and the Middle East.

*Marconi announced further ties with
Bell & Howell to market Marconi’s broad-
cast equipment line.

*PESA reported recent sales of $150
million in equipment for the PanAm
games and high interest in the company’s
capability of producing specialized OB
vans.

*Sony had several special an-
nouncements. First, CCL Associates was
authorized to install and service Sony
products in the United Kingdom. Second,
Ulster Television was introduced as the
latest broadcaster to adopt the Betacam
system for all-location electronic produc-
tion. The Ulster order brings worldwide
Betacam sales to more than 800 for the
camera/recorder and more than 700 for the
replay/edit units. Third, F. Howard Steeele
was awarded the Royal Television Society
Gold Medal for outstanding service for
more than 25 years.

*Skotel reported significant progress in

acquiring new dealers. I :r._))))]
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Angénieux, France .............
Aston,UK .. ...................
Audio & Design (Recording), UK. . .
Audio Kinetics Ltd., UK. .........
Auditronics,US ................
Audix, UK ... ... . ...
Autocue Products, UK. ..........
Avitel Electronics, UK .. .........

Barco Video + Communications
NV, Belgium .................
BASFAG,GR..................

AEG-Telefunken,GR ............
Acron Video, UK. ...............
Agfa-Gevaert, GR. .............. (
Dipl. Ing. P. Albrecht, Elektronik,

(€f31 ol 550000000050 0ol B 1R (553)
AmericanData,US ............. (554)
AmpexInt'LbUK ................ (555)

Eugen Beyer, Elektrotechnische

Fabrik, GR .................. (566)
BFE Fernmelde und Elektronik

KG,GR ... .o (567)
Robert Bosch GmbH,GR ... ... .. (568)
Brabury Electronics, UK .. ....... (569)
British Aerospace,GR .......... (570)
Broadcast Electronics, US . ... ... (571)
Broadcast Sound, UK ........... (572)
CCL Associates, UK . ........... (573)
CMC Technology,US ........... (574)
CMX Systems/Orrox,US . ........ (575)

Cablerie d’'Eupen SA, Belgium . . . .(576)
Cablerie Seneffoise, Belgium ... .(577)

Canon Europa, UK .. ............ (578)
Catec, Switzerland ............. (579)
Catel,bUS ..............coiu.tn (580)
Connolly LeGate, UK. ........... (581)

equipment
at Montreux-'83

Convention exhibitors showed their estabiished and new equipment. If you would like to
receive data on new equipment displayed, use this exhibitor listing and our Reader Service
Card. We will pass along your request, and exhibitors will send you appropriate data, if they
have distribution in your country.

Continental Microwave Ltd., UK . .(582)

Convergence Int’l, UK. .......... (583)
Michael Cox Electronics, UK .. ... (584)
Crow of Reading, UK. ........... (585)
DX Antenna,Japan ............. (586)
Deita-System,GR .............. (587)
Dicsa-Delay TV Ingénieurs-Conseils
SA,Switzerland .. ............ (731)
Digivision Broadcast, UK ........ (732)
Dolby Laboratories, UK. . ... ..... (588)
Philip Drake Electronics, UK .. ... (589)
Dynair Electronics,US .......... (590)
Dynamic Technology, UK .. ...... (591)
EDS Portaprompt, UK .. ......... (592)
EEV,UK ... ... ... ... . ..., (593)
EMT-FranzGmbH,GR........... (594)
Eastman Kodak, UK ............ (595)

Atfordable Random Access Videe Cart Systems

Cost effective, modular, and expandable

Component
——4  Switching

’ and

+#" Processing

Moditied %"
U-Matic Players with
Y-C/DOC outputs or 2" Type M with
YIQ outputs are switched through
our vertical interval Matrix

lﬁm ' :

Switcher intoa

component ‘ MINS SECS FRAMES
TBC.

Automatic s T, o
Directory e 00 0 O o o
Reading v Ay Ay Az REC/INS PLY  SHL
Cassettesare

loaded randomly into any empty
deck. They rewind automatically to
the head and the directory, contain-
ing a 4-digitreel ID number with
precise start and finish times of each
segment according to their location
with reference to SMPTE time code is
read into memory. The status indi-
cating ID found and VTR
location is displayed on
the terminal.

Send for Brochure

Lake Systems Corporation,
55 Chapel Street, Newton,
MA02160 617/244-688]

© Lake Systemns Corp. 1983 : as
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Any Tape Format

Choose from 1" Type C, %" U-Matic,
%" Type M, or any combination.

Ormore with 68K
Multi-Event

L Program-
merand
Disc Drive.

The computer identifies, searches
out, and activatestape segments io
be cued and aired in the order
scheduled.

Lease Plans Available

LAKE SYSTEMS CORPORATION
Prices Start at $89.900
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The ATHENA 6000
is designed to meet
prof-ssional

| requirements in
NTSC, PAL and
SECAM countries.

@ Automatically phase-
locks to NTSC, PAL or
SECAM field rates

@ Unlimited hold time in
still frame mode

» 1-2-4-6-8-12-24
frames per second, for-
ward or reverse,
totaily without flicker

@ Remote control option

@ Two-year parts and
workmanship warranty

® Modular assembly/
gasy maintenance

For more information contact:

L-W INTERNATIONAL 6416 Variel Avenue,
Woodland Hills, California 91367 U.S.A.
Telephone: 213/348-8614
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for professionals

REEL TO REEL TAPE
AmpeXx, 3M. All grades.
On reels or hubs.

CASSETTES, C-10—C-90
With Agfa, TDK tape.

LEADER & SPLICING TAPE
EMPTY REELS & BOXES
All widths, sizes.
Competitive!
Shipped from Stock!

| Ask for our recording supplies catalog.

Bt
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Elcon Associates, Canada . . ... .. (596)
Electronic Engineering Assoc., UK (597)
Elecktro Elco Srl, Italy........... (598)
Electrocraft Consultants, UK. . ... (599)
Electronic Visuals, UK .......... (600)
Elektroimpex, Hungary . ......... (601)
Enertec, Audio Professional,

Francel T Emee - - - - P .. (602)
Erivision, Switzerland .. ......... (603)
Evershed Power-Optics, UK ... ... (604)
F & G Nachrichtenkabel u.-anlagen,

GRL. 1. FrRerr s S =t (605)
FOR-A,dapan.................. (606)
Fougerolle, France ............. (607)
Fuji Photo Film (Europa), GR .. ... (608)
Fuji Photo Optical (Europa), GR . . .(609)
Fumeo SpA,ltaly .............. (610)
Future Film Developments, UK ...(611)
GEC-McMichael, UK ............ 612)
General Electric,US ............ (613)
W. L. Gore & Company,GR....... 614)
Grass Valley Group Europe, UK . . .(615)
Grundig Electronic, GR. .. ....... (616)
Harris,US..................... 617)
Hirschmann Electric, Austria. .. .. (618)
Hitachi Denshi (Europa), GR. . .. .. 619)
Hughes Aircraft, US ............ (620)
IVC,UK «ovvt et eieee e (621)
Ikegami Tsushinki, Japan........ (622)
Industrial Acoustics . ........... (623)
inter Electronics Antilles NV,

Netherlands . ................ (624)
Int’l Broadcasting, UK .. ......... (625)
Irte Elettronic Srl, Italy .......... (626)
Isle Communications Electronics

RO U 627)
ItelcoSpA, taly ................ (628)
JVC Victor Company, Japan ..... (629)
Jerrold Int’l. Div., Belgium........ (630)
KVP,UK ... i, 631)
Kathrein-Werke KG,GR ......... (632)
Hans Kolbe —Fuba,GR ......... (633)
Kudelski SA, Switzerland .. ... ... (634)
Lémo SA, Electr