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When you’re making the transition
to stereo TV, make the move to
ADM. In addition to stereo, you
can have the traditional ease of
operation, reliability and quality
available only with ADM consoles.

ADM’s top of the line BCS has
proven to be a best seller at
major networks, affiliates and
independents. The console features
input pre-selection and bussing, dual
cue, group mute and Slidex® VCA
control of all main program paths
provide superior stereo tracking...
making ADM your logical choice.

BCS SERIES

For any broadcaster who needs ADM
quality at a price that will be gentle on
your equipment budget, the STV fills
the bill.

Withthe ADM five year warranty on parts
and labor you ¢can buy it and forget it.
It will handle your stereo needs now
and in the future. Call us, we like to
make life easier for our friends.

S/TV SERIES

® .
The ADM Technology, Inc. _;_}“Ce, ’
Audio 1626 E. Big Beaver Road, Troy, Michigan 48084 &

‘ Comiparty Phone: (313) 524-2100 « TLX 231114
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The Midwest
Edge

Advanced SNG Systems

from The Leader

in Mobile Television
Communications
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From 4-wheel-drive ENG units to
45-foot mobile production vans —
Midwest has built more broad-
cast vehicles than anyone. And as
aleaderinthe RF industry, we've
supplied hundreds of satellite
systems across the country. Mid-
west is using this experience to
produce the most efficient, versa-
tile SNG systems available. All en-
gineering and construction are
done under one roof, allowing the
fastest delivery in the industry.
And with 27 offices, Midwest has
the most complete service net-
work offered by any SNG supplier.

The S$-25 is equipped to handle
any SNG/ENG situation, with on-

board power, editing and microwave
communications capabilities. The
2.4M antenna’'s deployment system
is in full compliance with the latest
FCC radiation regulations. And the
unique antenna stowage system vir-
tually eliminates snow and ice ac-
cumulation. The SCR-25 communi-
cations package, developed by Mid-
west, utilizes Bandedge digital carri-
ers which allows encrypted com-
munications between a remote or
base station and the ability to access
any satellite, any transponder, any
frequency. Stay on the leading edge
of competition, with an SNG vehicle
from theleaderin broadcast commu-
nications — Midwest.

Unique Antenna Deployment
System Reduces
Radiation Hazard

Cincinnati, OH  Toledo, OH Grand Rapids, Mt Nashvile, TN Kansas City, K& Roanoke, VA Tampa, FL
606-331-8990  419-382-6860  616-796-5238 615-255-2801  913-469-6810 703-980-2584 813-885-9308
Columbus, OH  Pittsburgh, PA  Louisville, KY Knoxvile, TN Atlanta, GA Charlotte, NC Ortando, FL
614-846-5552  412-364-6780  502-491-2888 615-687-9515  404-875-3753 704-399-6336 305-898-1885
Oayton, OH Indianapolis, IN  Lexington, KY Bristol, TN Virginia Beach, VA Washingtan, D.C. New Orieans, LA
513-435-3246  317-872-2327  606-277-4994 615-968-2289  804-464-6256 301-577-4903 504-542-5040
Cieveland, OH  Detroit, M! Charleston, WV St. Louls, MO Richmond, VA Miami, FL,

216-447-9745  313-689-9730  304-768-1252 314-563-2240°  804-262-5788 305-592-5355

www americanradiohistorv com

Antenna stowage
system virtually
eliminates snow and
ice accumulation.

Contact Midwest for information
on our complete line
of SNG systems.

MIDWUEST

Communications Corp.

One Sperti Drive
Edgewood, KY 41017
800-543-1584

(in KY 606-331-8990)
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ON THE COVER

Our cover this month proclaims the upcom-
ing NAB convention in Dallas. The annual
gathering is the main event for
the broadcast industry. In this issue,
we present a comprehensive preview of
the show. (Cover illustration by Todd
Meyers of the BE staff.)
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UPDATING BROADCAST FACILITIES

The biggest technical undertaking that a radio or TV station can
plan is the relocation or renovation of its studio facilities. This
special emphasis section of BE examines four case histories and
some of the major equipment planning considerations involved
in such projects.

Building for the Future

By Ken McGowan, WOR-TV, Secaucus, NJ

How WOR designed and built a major new production
and broadcast facility from the ground up.

SIN: Designed to Fit

By Bebe McClain, B.F. McClain Productions

A profile of the recently completed facilities of the
Spanish International Network in Miami. A sidebar ar-
ticle looks at:

® Television to Go

New Horizons for ITFS

By Neil Tegart, Alberta Educational Communications
The process of planning and constructing a large-scale
ITFS system for present needs and future expansion.

Intercom System Design

By Bob Tourkow, Clear-Com Intercom Systems

How to plan an intercom system for inside and outside
broadcast applications.

Solid-State Switching Systems

By Kerry Lacanette, National Semiconductor

The application of digitally controlled switches for
analog signals in a broadcast plant.

Collision Detection in Routing Switchers

By Dick Meyers, BSM Systems

A discussion of the control logic involved in operating
a large routing switcher system.

Interconnecting Audio Equipment

By Allen Burdick, Benchmark Media Systems

How to interconnect audio systems for high perform-
ance and low noise.

Using Satellite Systems
By Elmer Smalling, Jenel Systems and Design
A look at the state of satellite technology today.

18 Troubleshooting
20 Management for Engineers
186 Field Report: Philips LDK-6
322 Field Report: Fidelipac CTR-100
326 Field Report: Broadcast Electronics AX-10
334 People
336 Business




HOW THE SK-110D PUTS AN END
TO THE REIGN OF ERROR.

"Wi-h the SK-1-0D. Hitacti nas created a stucic brcadcast
camerawith m croprocessor technclody so accurate that
gegiszration errors and “ime-consumrg setup a-e things
ol the pas:..

Using a sing e button, now you car automaically set
up RGB, color za ance ard analog and digi-al registre-
fion—along wit~ compete fault aiagncs s—for up 1o 42
cameras simullaneous y ir just twe mnutes. And while
vou're shcotirz, tha SK-110D keeps z<rrecting realtime
zoom and fozusing errors, as well as ~egistztion
changes caused by fluc uating prism temgeratures.

“he SX-110D performs

magnificently ,

Here's why: e
The 30-mm LOZ
diade gun Plmbi-
cons and electror-
issyield 7501inzs
horizontal ~esolL-
tion, anc greater tyan s
-56dB S/N. Dy-amic e
iccus providss o superocorner
resoluticn. And desail s gnals are
generatad from doth rec and green

The SX-110D s also today's most
tecnnolcgically advanced and versétile
camera systemr. it offers ris and aLto-setup

bv 2xterngl chart. It has & high-resolution
viewfinderwith electroric markers.

The battery-backed head and CCU store up to four full-
iunction files, eight lens files and 64 scene files. And

add a smart RCU that controls those files, and you've got
acamera that can precisely remember the “look” of
every production shot you' | take.

Fut an end to the reign of error in your studio today.
And usher in a new era of image guality with the Hitachi
S<-11CD. For a demonstraton in your studio contact
—itachi Denshi America Ltd., Broadcast and Professional

Division, 175 Crossways

Park West, Woodbury,

NY 11797, (516) 921-7200

or (800) 645-7510. Canada:
Hitachi Denshi, Ltd.

(Canada), 65 Melford Drive,
Szarborough, Ontario M1B 2G6;
(¢16) 299-5900.

@ HITACHI
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Setup procedures
to be upset

The 30-year reign of 7.5% +2.5%
setup in video signals will be brought to
an end, at least for facilities involved in
production with mixed component and
NTSC composite video equipment.
Transmitted signals will continue to re-
quire the 7.5% lift of black level from
blanking, however.

A joint agreement by members of the
SMPTE component analog and digital
video standards working groups has
been reached on the requirements for a
recommended practice for video tech-
niques in mixed NTSC/component signal
production facilities. A draft of recom-
mended practices is being prepared for
consideration by the two working
groups.

Agreement on the handling of setup in
the mixed signal system will spur an in-
creased use of component technology in
existing NTSC systems. The simplified in-
terface of the two technologies answers
an issue that was addressed during
discussions of the CCIR 601 compatible
digital and analog component systems.

It has been noted that for many years,
TV cameras and telecines have provided
RGB components with zero setup. In

JIR@MS

1982, a set of digital component signals,
based upon Y, R-Y and B-Y with zero
setup, were adopted worldwide. Stan-
dards for serial and parallel analog com-
ponent color difference signals were
drafted during 1985. The proposed
HDTYV signal format is also based upon
zero setup for compatibility with
previously adopted digital standards.

The recommended practices being
prepared must meet certain demands.
The NTSC signal, as it exists today, must
be preserved. Operations with compo-
nent signals will provide zero setup at
points of interconnection. Any transla-
tion between the two signal formats must
preserve the maximum image quality.

Setup shall be removed during NTSC
signal decoding to components and will
be re-added during encoding of the com-
ponents to the NTSC composite format.
The removal of setup may be through
fixed, manual adjustment or automatical-
ly controlled means. If fixed methods are
used, the resulting system errors must be
fewer than those of current practices.

It is recognized that setup and/or level
errors in NTSC signals may result in
headroom and footroom problems when
they are decoded to digital domain com-
ponents. To avoid such errors, care must
be used to maintain a tight tolerance

around the 7.5% level during NTSC
operations. Furthermore, material that
does not meet the tolerance should be
corrected either automatically or
manually to 7.5% setup and proper peak
white [evels.

Finally, no restriction is to be imposed
on signal handling within equipment
designs with respect to setup and video
levels. The critical areas will be points of
interface between the two signal
systems.

Plans finalized for
SBE convention

The Society of Broadcast Engineers
and Broadcast Engineering have
finalized plans for the first SBE National
Convention and Broadcast Engineer-
ing Conference, to be held Oct. 14 to 16
at the St. Louis convention center. The
event will be a showcase for society ac-
tivities and will raise the SBE to a new
level of visibility in the broadcast com-
munity. The popular SBE regional con-
ventions will continue to be an important
element of society activities, but the Oc-
tober gathering will provide the central
focus for the national organization. BE is
cooperating with the SBE in the effort,

Continued on page 330
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This 8-1b EFP/ENG Monitor
confirms your field productions
are perfect, first time, every time!
The LVM-5863A Color/
Audio/Waveform Monitor
confidence tests camera A
and VCR performance i
anywhere. Shows you the | :
overall production quality
immediately ... with full
color (NTSC) and sound.
LVM-5863A lets you be
sure all your productions
are tachnically and artistically correct
before you leave the location. The
LVM-5863A confirms white balance,
sync and burst levels. Its 2H and 2V
wavaforms show both line and field rate
signals. A switchable IRE filter makes
it easy to check peak video. And for

For production demonstration Clrcle 5 on Reply Card

LVM-5863A

accurate verification of setup-and black
balance, switch on the 4x magnifier. With
all this, the LVM-5863A is easy to use
since controls are kept to a minimum.

It goes anywhere.
Lightweight and small,
the LVM-5863A is easy
to hand carry or to mount
in trucks, vans or
helicopters. Requiring
only 12 Vdc, itcan use

a readily available, self-
contained battery (Sony
NP-1 or equivalent) or
external power sources such as vehicles
and EFP battery belts.

Quickly pays for itself.

The LVM-5863A eliminates the risk of
time-wasting, cost-increasing, missed or
poor-quality shots.
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Call toll-free -

(800) 645-5104
In NY State
(51€) 231-6900
Request an evaluation sample, our
latest Test Instrument Catalog with over
100 outstanding products, the name and

address of your nearest “Select” Leader
Distributor, or additional information.

For professionals

whno
know MR
the Instruments Corpora‘ton

difference.

380 Oser Avenue, Hauppauge, New York 11788
Regional Offices:

Chicago, Dallas, Los Angeles, Boston, Atlanta

In Canada call Omnitronix Ltd. (514) 337-9500

For production Isformation Circle 6 on Raply Card



Life is just
a bowl of bits

This editorial was prepared for BE by Bob Paulson,
managing partner for AVP Communication,
Westborough, MA.
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I Lditorial I

O 1d-timers as well as newcomers to the broadcast engineering profession will be go-
ing to the NAB convention next month with plans to look at TV products by specific
functional categories. They will grab up the handy-dandy aisle guides and then dash
into the exhibit hall to be engulfed by the latest generations of SOTA (state-of-the-art)
hardware. They will be dazzled, bedazzled and redazzled by the new digital video
signal processing (DVSP) and DASP (audio) products on display.

But to what avail? Will they leave the exhibit floor four days later knowing exactly
what they are going to put into their next budget, or how to spend the money already
in their hands? Of course not.

Here are the real facts about every major new product you'll encounter at the big
show in Dallas. You may go to the convention looking for the latest hot stuff about
cameras, or VTRs, or editors, or digital special effects black boxes, or transmitters or
whatever. But, what you will find is not what you were looking for. The TV products
are actually all computers! You'll find DDP (distributed data processing) computer net-
works, specifically, with user-friendly human control terminals; SOTA software;
RS-232, RS-422 and IEEE-488 ports; constantly evolving protocols for communication
via industry-standard modems; and a laundry list of other specifications.

Some of these computers make pictures; they're called cameras. Some take the out-
put of a camera or VTR and do incredible things to the pictures; they're called special
effects boxes. Regardless of what they do, however, inside they're actually
sophisticated, but almost always incompatible, computers. And that's the problem! If
you're a manufacturer, you can't win the battie to design truly user-friendly ENG, ESP
(electronic studio production), EFP and EPP systems until you recognize that your
real challenge is to design an all-purpose computer network that is instantly recon-
figurable, features multiple-channel operation for video, audio and time code, and
supports multiterminal, multitask control. Plus, you need a system whose operations
can be both manually and automatically controlled from external computers with
names like traffic, sales, scheduling, accounting and network, which often com-
municate with your computer at varying data rates and in differing formats.

If you're an old-fashioned TV engineer, and not as enthusiastically into computers
as networking YUMPs (young upwardly mobile professionals) and UPSAILS (upscale
pacesetters and innovation leaders), the conventional wisdom is you're out of it. Don't
prepare yourself to jump off a bridge, if you take this gloom and doom pronounce-
ment to heart. Even those of us who started life as well-trained analog vacuum tube
engineers have managed to survive so far.

Digital data-processing system hardware design principles aren’t hard to under-
stand. And, once you understand them, planning and managing the evolution of your
TV plant from its present analog/digital hybrid mix will be easier (but never simple).

A combination of the microprocessor selected, its MIPS (millions of instructions per
second) rating, the size of on-line memory, and the complexity of the software deter-
mines what kind of TV product a bow! of bits can become. As you consider a pur-
chase, however, remember that every one of those DVSP products in your TV
plant—mainly in your EPP suites—is a digital island in an analog universe. Your 1986
challenge is to begin the orderly, cost-justifiable elimination of the analog storage and
transmission subsystems existing between those islands.

Don't forget that you're dealing with computers, not TV products, as you begin to
evaluate the next generation of equipment debuting at NAB. Your first criterion for
vendor and product choice must, therefore, be the computer interface compatibility
of new products to those already working in your system. (Elaborating on those
criteria would, unfortunately, push the length of this editorial to the back cover.)

Use your upcoming NAB trip to educate yourself on the variations in computer
power descriptions that you'll find in the product brochures: resolution, processing
speed, input/output rates, serial-parallel port availability, bus architecture, device ex-
pandability, machine-level and high-level programming languages, open vs. closed
system architecture and applications software availability. Documenting answers to
questions about those variations will point you to the best vendor choices for the TV
products you plan to acquire.

Take heart. There is hope for the future, if you plan for it now. Remember that in
television these days, life is just a bowl of bits. B
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;-——(vx WMOSELEY ASSGCIATES INC.
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Organizing a large, complicated tacility is 2 tot like and set status inputs to initiate alarms or events on
going to war. The enemy is the law of negative rising or falling waveforms, or both. S —————
entropy—the tendency for things tc get out of con- Control Options ;
trol. More and more, broadcasters are issuing Optional Automatic Loggers provide a printed
executive commands through their record of system operation, and CRT terminals dis--
MRC-2 Microprocessor play your data in plain language. An opticnal ACU-1
Remote Control. Automatic Control Unit automatas your operation by
issuing programmable time and teedback-actuated
\,* _._‘..ﬁ sequences of commands without operator assistance.

Add Multiple Direct Command and Multigle Status
Display options for streamlined operator interface.
Whatevar your strategic needs, the MRC-2 has
the firepower to control your war zone. To
issue your orders, contact Moseley Marketing
) or your Authorized Mcseley Distributor.
e Moseley Associates inc., 111 Castilian Drive,
‘ G Goleta, California 93117, (805) 963-9621, Telex: 658-448,
Cable: MOSELEY

Multi-site, Multi-function
The MRC-2 controls and monitors as many as 99

remote sites, with multiple Control Terminal capabili-
ty to let you delegate control from master to master (‘ . ! MOSELEY
as needed. Up to 255 status, 255 telemetry, and 255 ASSOCIATES, INC

commanc channels supervise your sites. Dual A Flow General Company

tolerance limits can be set to prevent a tsleme-
try parameter from reaching critical levels. Choose

from 6 modes in which 1o calibrate telemetry inputs,
Circle (7) on Reply Card
wwwW americanradiohistorv com




AM gets go-ahead for
synchronous operation
By Harry C. Martin

The FCC has granted experimental
authority to an AM station in Laughlin,
NV, to operate a synchronous transmit-
ter in East Las Vegas.

A synchronous transmitter broadcasts
identical programming and is precisely
synchronized in frequency with a distant
primary transmitter. Today's sophisticated
control circuits and highly stable fre-
quency elements permit the use of two
or more transmitters locked on the same
frequency and can compensate for the
program propagation delay between
primary and synchronous slave trans-
mitters.

A synchronous transmitter might be
used either to fill coverage gaps within a
station’s authorized service area or to ex-
tend a station’s service area. Syn-
chronous facilities must fully comply
with all allocation protection standards
for traditional stand-alone stations.

The East Las Vegas facility will be
located approximately 60 miles from the
primary transmitter in Laughlin and will
operate on a frequency of 870kHz with a
power of 300W non-directional daytime,
and 500W directional nighttime. The
primary station at Laughlin is authorized
to operate on the same frequency with a
power of 10kW directional daytime, and
1kW directional nighttime.

During the experimental period, the
permittee will provide the commission
with regular reports on its operation.
This data will be used to determine the
potential benefits and practicality of syn-
chronous operations. The commission’s
interest in synchronous transmissions
stems from a broader policy initiative
looking toward the revitalization of AM
broadcasting.

FCC pre-empts some
local zoning laws

The commission has pre-empted cer-
tain state and local zoning regulations
that differentiate between satellite
receive-only antennas and other types
of antenna facilities. Under the com-
mission’s ruling, local zoning laws
dealing with satellite receive antennas
would be invalid unless they have a
reasonable and clearly defined health,
safety or aesthetic objective and do not

Martin is ;partner with the tegal firm of Reddy, B?mey
& Martin, Washington, DC.
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impose unreasonable limitations or pre-

vent reception of satellite-delivered
signals. Regulations that impose ex-
cessive costs on the users of earth sta-
tions also are subject to pre-emption.

Under the commission’s new rules,
local authorities remain free to regulate
earth stations as long as the same regula-
tions are applied to all types of antennas.
For example, a community may ban ex-
ternal antennas of certain sizes as long as
satellite facilities are not singled out for
different treatment. If an ordinance does
differentiate in the treatment of anten-
nas, the local government must show
that its regulation has a reasonable and
clearly defined health, safety or aesthetic
objective.

The commission does not plan to in-
volve itself in enforcing the new regula-
tions. Rather, earth station users who are
adversely affected by local zoning laws
may use the standards as the basis for
court arguments. Any party requesting
FCC review of a controversy will be ex-
pected to show that all other available
remedies have been exhausted.

Comparative criteria

The FM applications now being ten-
dered for Docket 80-90 allocations, if
mutually exclusive with other acceptable
applications, will be processed through
comparative hearings. The criteria for
deciding among competing applicants
was adopted in 1965 and has been re-
fined through case law over the past 20
years. The principal comparative criteria
are “diversification of control” and “best
practicable service” to the public.

Under the diversification criterion, ap-
plicants whose principals have no other
broadcast interests are preferred to com-
petitors who have such interests. Except
for a qualifying daytimer applying for an
FM in the same community, owners of
other media interests in the area applied
for, or even in the same state or region,
are at a serious disadvantage compared
to applicants whose principals have no
other media interests.

Under the best practicable service
criterion, the commission looks primarily
to the extent of integration of ownership

www americanradiohistory com

into management. Thus, an applicant
whose stockholders all agree to work full
time at the proposed facility would
receive 100% quantitative integration
credit and, all other factors being equal,
would prevail over an applicant whose
owners do not plan to participate in sta-
tion operations.

After integration proposals are quan-
tified in this manner, qualitative
enhancement credits are awarded. Local
residence, minority status, participation
in local civic affairs and broadcast ex-
perience are the principal enhancement
categories. Between two 100% in-
tegrated applicants, for example, a local,
civically active group with broadcast ex-
perience would have a good chance to
prevail over a non-local but minority-
controlled applicant with no broadcast
experience.

Enhancement credits are available on-
ly when the persons with the right attri-
butes are proposed to be integrated into
management. Thus, no qualitative
enhancement credit would be awarded
to an all-local, all-minority applicant
whose stockholders do not propose to be
involved in day-to-day management.

Various means are employed to
achieve 100% quantitative integration
credit in hearing cases. For example,
the organizers of a venture may assign
non-voting stock or limited partnership
interests to investors who do not plan to
work at the station. The commission
looks only to the controlling, voting in-
terests in evaluating the degree of in-
tegration credit to be awarded, and will
not count truly passive interests in as-
sessing quantitative integration credit.

Another important comparative factor
is the degree to which the applicants pro-
pose service to underserved areas. Thus,
if applicant A would provide ImV/m
service to an area and population that
receives fewer than five aural services, it
would receive an advantage compared
with applicant B whose signal would not
reach such underserved areas.

The comparative hearing process is
long, arduous and expensive. As in any
hotly contested legal proceeding, there
are many pitfalls and uncertainties.
However, the opportunity to pick up a
valuable facility for relatively minimal
costs continues to attract large numbers
of applicants. Bem)))|



"Together at last.
Machine Control and
Source Selection.
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It’s the Integrated Machine Control System — from Grass Valley Group.
Smooth and efficient because you select sources to as many as eight destinations
and control machines from a single panel. Fast because it’s part of the Horizon™
Routing System. For all the freedom only a true integrated system can deliver,
call your GVG representative for more information today.
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By the book

By Carl Bentz, TV technical editor

Would your station pass an inspection
today by the FCC?

Perhaps the logs are in order and you
know all the meters are OK, because you
just finished replacing one. But while you
were working on the transmitter, did you
disable any protection circuits?

Safety first

FCCrule 73.687(d) is specific regarding
interlock and safety features of the
transmitting system, and for good
reason. Electricity, when handled with
respect, is beneficial, but if mishandled,
only milliamperes of high voltage elec-
trical current may be fatal.

We've all been in situations where the
show must go on, even if clip leads and
tape are necessary to keep the transmit-
ter on the air. But if the maintenance
project will not be completed before
sign-on, steps should be taken to ensure
that any circuit with a potential of more
than 350V is inaccessible to an unsus-
pecting individual. You could be held
responsible if someone—even an
unauthorized intruder—were injured or
killed by electrical shock as a result of
faulty or defeated interlocks.

An occasional check of safety bleeder
resistors should also be made. Any part
of the system that might retain high
voltages should include a method of
reducing voltages to less than 350V
within two seconds after an access door
is opened.

For the sake of other staff members,
make certain that the meters you re-
placed do not carry a hazardous poten-
tial. In certain conditions, protective
guards around meters may be required.

Correct carriers

In a properly operating system, AFC
circuitry maintains the visual and aural
carrier frequencies within the +1kHz
tolerance from the authorized frequen-
cies. Do not depend completely upon the
AFC circuit, however. Rely on a frequen-
cy measurement service with instrument
specs conforming to the National Bureau
of Standards. Monthly frequency
measurements should be made and the
resulting reports kept with other opera-
tional log information. If any major
maintenance project is performed that
might affect the frequency of operation,
additional interim measurements are
strongly suggested.
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As designed by the manufacturer, the
transmission system also has a functional
power control mechanism. Make sure
that the mechanism continues to operate
properly. Tell your operators to maintain
a close watch on the output power and
use the controller to keep the visual
power within the 80% to 110% tolerance
range of the authorized power. Report
any apparent malfunction of the power
level control system to the maintenance
staff and note it in the technical log.

The FM aural carrier power is equally
important and should be maintained
within the 80% to 110% range.
However, the 110% aural power level
must not exceed a maximum of 22% of
the authorized visual carrier level,

Be aware of any tendencies toward
system overheating. Equipment design-
ers plan for normal operation to occur
within a specified temperature range. If
thermal faults cause your transmitter to
shut down, the outage may be a sign of
imminent failures. Although the problem
might be within the cooling equipment,
overheating also points to changes in ef-
ficiency, tuning and other aspects of the
system.

Don’t overmodulate

Once the video path between the
studio and the transmitter is set up, keep-
ing the proper levels of video and audio
should be relatively easy. Official
monitoring of the carriers should be
done with reliable, accurate modulation
monitors. If a modulation monitor fails, a
spectrum analyzer can provide the in-
terim information you need until the
monitor is repaired.

Overmodulation of the aural carrier is
the easiest to detect in the absence of
proper monitoring. If the deviation of the
main (or L+R) channel FM aural carrier
exceeds +25kHz, you will probably be
able to hear the fault and you may also
see it as interference patterns in the pic-
ture. Aural modulation of other portions
of a multichannel sound system is even
more critical.

Peak modulation of the visual carrier
occurs during the peak of sync interval,
while minimum modulation takes place

at the white level. Normally, the peak
modulation would be set at the time of
transmitter maintenance, particularly
when power meters are being calibrated
with a calorimeter. An increase in the
level of sync will cause an increase in the
average power output. Poor control of
peak white on the video signal, however,
can cause overmodulation of the visual
carrier.

Recalling that negative transmission
characteristics are used with NTSC
signals, an excessive white level (more
than 100IRE units or less than 12.5%
modulation) results in a reduction of con-
trast in the picture. If you have exceeded
the 100IRE level more than occasionally,
you may expect comment from the FCC.
Similarly, keeping the video level and
peak whites below the 100IRE level can
result in a notice.

Do not depend upon a network VITS
or VIRS signal as a reference for setting
the video level. On numerous occasions,
station operators, expecting the network
test signal to be at the correct level, have
been cited for high or low levels.

The only solution is for the operator to
observe the demodulated signal and
maintain sync and white levels at the
~40IRE and 100IRE markings, respec-
tively, on the waveform monitor
graticule. A reference or zero-carrier
trace, produced by the demodulator,
should fall on the 120IRE line of the
waveform monitor and should be the
guideline to proper levels.

Responsibilities

The transmitter operator is charged
with complete and proper control of the
transmitting system within the bounds of
the FCC rules. Furthermore, that opera-
tor's prime responsibility is to oversee
the transmission system. The operator
must be able to observe all transmitter
and monitor metering to determine if
deviations from normal indications are
occurring. In addition, all necessary
system adjustments must be available to
the operator at the normal duty position.

Any member of the operating staff
who is unfamiliar with proper signal
levels and adjustments should be
thoroughly instructed in the appearance
of proper signals. Reading and inter-
preting the waveform monitor is not dif-
ficult, if the operator knows what is to be
expected. =70
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NO COMPROMISE

When you reach for Lenco’s 400 Series Digital TBC
you don’t have to trade quality
for a competitive price.

The new Lenco 400 Series TBC .

It sets new standards of quality and
dependability in time base cor-
rection for Heterodyne VTRs. At a
price far below what you'd expect
to pay for a TBC with a fraction of
the 400 Series’ features.

Extraordinary features,
transparent operation

Feature for state-of-the-art feature,
the Lenco 400 Series TBC is the
most astonishing bargain on the
market. Features such as constant
H phase for matched frame edit,
4-times subcarrier sampling with
8-bit resolution, 16 line window,
and adjustable horizontal and
vertical blanking.

The 400 Series TBC also offers full
processing amplifier control, high
speed search handling and versatile
operation, with or without VTR 3.58
MHz feedback. And it's digital pixel-
by-pixel dropout compensation is
absolutely transparent to your
system.

Small size, enduring quality

The Lenco 400 Series TBC is just
1-3/4 inches tall and 15 pounds
light. But it’s engineered to the very
highest standards in the industry.
And backed with an ““industry first”
two year warranty, it’s buitt to
provide year after year of trouble-
free operation.
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The 400 Series TBC is a triumph

of space age electronics. Like other
Lenco video and audio equipment,
it represents one of the greatest
values in broadcasting. While the
price may be the best on the
market, when it comes to quality
and performance there can be

no compromise-.

For complete technical information
on Lenco’s 400 Series TBC and the
full line of quality Lenco components
Call toll-free: 1-800-325-8494
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Directional antenna
field strength

By John Battison, P.E.

Last month we discussed non-
directional antenna system efficiency
and overall antenna and ground systems.
This month we’'ll take a look at direc-
tional antenna efficiency.

When working on a directional anten-
na system for the first time, it’s valuable
to perform a power study. This process
involves measuring the station RF power
at various places in the antenna system.
The study also requires an in-line im-
pedance bridge for most measurements.

A nominal 5kW station is allowed
400W of system power loss. In the exam-
ple shown in Figure 1, we will assume a
total system power of 5400W. This
power should be measured at the com-
mon point of the antenna system. To
calculate this parameter, square the com-
mon point current (I.,) and multiply by
the common point resistance R,,. If R,, is
709, what is the common point current?

5.4kW = 12 X 70Q

I* = 5,400
70

L, = /77.14

I, = 8.78A

The common point resistance is about
the only resistance (impedance) that can
be easily measured without using an in-
line bridge. The older technique of using
a bridge and oscillator will work here
because the common point resistance
reflects the combined effect of all the
antenna impedances. At this point, we
should be confident that we are putting
5,400W into the antenna. Or are we?

Calibrate the meters

Have you calibrated the common point
ammeter? If not, now is a good time to
do so, and to calibrate all of your other
RF meters as well.

The first step in checking the calibra-
tion of the RF meters is to obtain an ac-
curate standard. Then, connect the stan-
dard meter in series with all of the other
meters. A variac can be used to supply
the current necessary to check the

Battison, BE's consultant on antennas and radiation,
owns a radio engineering consulting company in Col-
umbus, OH.
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meters. Be sure that the variac can drop
the output current down to zero before
you connect the meters.

Now, increase the variac output slowly
in suitable increments for your particular
meter scales. As a current increases,
compare the readings of each meter with
the standard meter.

Measure the power

In order to measure the power at each
of the important points in the system,
you have to check each stage separately.
Insert the bridge at the output of the
phaser at the point where it connects to
each transmission line. Measure the im-
pedance. Repeat the process at the input
to the antenna tuning units (ATUs).
Measure the antenna base operating im-
pedance at each tower base with the
system operating normally. You now
have the necessary data to calculate the
actual RF power at each of these points.

The nominal power of the station
should equal the sum of the powers from
each tower. If the sum of the powers
calculated from the towers is far above
the station’s nominal power, there may
be an inaccurate resistance or current
reading involved. If the sum of the
powers is appreciably lower than
nominal and the output stage efficiency
is normal, you may have a loss
somewhere in the system. The beauty of
using an in-line bridge is that you can
measure the actual operating power at
each link in the system. This process will
generally identify the defective area
without a lot of work.

The impedance you see looking into
the line from the phaser should be the
same as that found when you look into
the ATU input. The line currents should

Figure 1. In a typical 3-tower directional antenna system, there are several
important metering points

COMMON
POINT

TRANSMITTER
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also be the same, or reasonably close
when measured at each end of the lines.
It you find that conditions vary con-
siderably, you will need to check the
ATU match and the line itself.

Plot the pattern

The FCC is concerned about the rms
value of your antenna’s radiation. You
can calculate this value graphically or
mathematically. To do so graphically,
use a polar planimeter or the square
method. Because most of us do not have
access to a polar planimeter, we will use
the square method for an example.

Plot the antenna pattern on squared
paper. The smaller the squares, the more
accurate the results. Count the number
of squares contained within the pattern’s
outline. Be as accurate as possible. Add
the number of squares and determine the
area to be represented by each square.
Having determined the number of
squares that represent the area covered
by the antenna pattern, convert the ir-
regular pattern area to a circle, using the
same scale as you used for the antenna
pattern. The radius of the circle is the
rms voltage for the antenna system at
one mile or kilometer.

The mathematical method is time-
consuming, but is worth explanation.
The inverse field value for every 5° is
squared and added together. The total is
then divided by the number of entries
(72). The answer represents the rms
value of the antenna system.

If you have recently run a proof, you
can compare this rms value with the
original proof value. The numbers
should be close to each other. If not, and
the new one is lower (which is usually
the case) something is reducing your
power. The ground system is a likely
candidate for causing this type of prob-
lem. We will look further into this
phenomenon next month. 179
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Needs The
CRL Stereo

Processing
System

Sieren Preporaiion Hnm

® ® % o
¢ o® () _ofE @ B apem
it unw -
Spuclml Emzrgg1 Proceasar
W & C&W
aw“ c-‘,ﬁf a&&@
----- e AT QUL e
Sierao  Modulation Pmcesw By ‘
.5 ® & b E - Ll
' b - = RE. o
NPT
Giereo Generdiol o SRS
&- Q" (e
&

Circuit Research Labs, Inc.
2522 W, Geneva Drive m Tempe, Arizona 85282 U.S.A,
800-535-7648 m 602-438-0888 TELEX: 350464 CRL TMPE UD.

Your radio station is in the business of selling
SOUND. In order to get results for your clients
and improve your billing, you must provide
your listeners with the best programming, and
the best sound possible. Many radio stations
have similar formats and play the same music.
Thus, the station that SOUNDS the best will
have a competitive edge. CRL will give you that
edge by putting the best possible audio on the
air AND by increasing the coverage of your sta-
tion to the maximum. It's the next best thing to
a power increase.

The CRL Stereo Processing System is the result
of years of research and development by
engineers who have grown up in the Broadcast
Industry. Our work has resulted in a careful
blend of superb sounding stereo muitiband
AGC’s, low distortion pre-emphasis limiters, and
overshootless low pass clipping filters which
make outstanding quality and loudness
improvements EASY TO OBTAIN.

If you are truly a broadcast perfectionist and
want the VERY BEST for your radio station plan
to audition a CRL Stereo Processing System on
our free trial plan SOON.
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Transmitting data
By Elmer Smalling I1I

Because of the growth in digital satel-
lite communications and the require-
ment for full participation of many users
on a single transponder, multiple-access
schemes must be employed. Starting in
this month’s column, three basic types of
multiple-access schemes will be
discussed—FDMA (frequency division
muitiple access), TDMA (time division
multiple access) and CDMA (code divi-
sion multiple access).

How they work

FDMA is the least complicated and
most popular of the three types of multi-
ple access schemes. Because each user is
assigned to a discrete channel, FDMA re-
quires more hardware than either TDMA
or CDMA. User channels may be handled
as SCPC (single channel per carrier),
where each channel is transmitted on a
discrete frequency or multiplexed as a
subcarrier of a main carrier.

Each user channel or carrier must be
separated from one another by a guard
band to prevent the possibility of
crosstalk. The use of guard bands is
rather inefficient because it reduces the
total usable bandwidth for communica-
tions data.

A slightly more efficient transmission
scheme used with FDMA is DAMA, or de-
mand assignment multiple access. This
system assigns frequencies to users only
when required, freeing up bandwidth for
others when a frequency is idle. DAMA
may be controlled with a polling system
or random-access control.

A master polling computer polls each
earth station on the system. When it
receives a request to transmit, it assigns a
frequency. As the number of stations on
the network grows, the polling time
becomes greater and eventually limits
the operation of the system.

Using a random-access DAMA system,
a computer at the primary sending earth
station scans the bandwidth for an open
channel. When one is found, the com-
puter assigns it to the network. Varia-
tions of this scheme, using processors at
each earth station site, search for data by
decoding the received data then latch

Smalling, BE's consultant on satellite/cable systems,

is president of Jenel Systems and Design, Dallas.
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onto that frequency until the transmis-
sion is complete. DAMA is normally used
only where there is low traffic volume.

FDMA modulation schemes usually
divide a 36MHz-wide transponder
among the users up to the point at which
noise due to intermodulation products
reduces the effectiveness of the
transponder’s non-linear amplifier. The
amplifier is usually operated at the near-
linear portion of its operating curve so
that the power obtained from the
transponder for each user (accessee) is
proportional to the user’s uplink power.

Data transmission

Let's look at the types of data signals
that may be used with multiple-access
schemes.

The simplest type of data modulation is
FSK (frequency shift keying), by which
two frequencies are used—one frequen-
cy for a 1 value and another frequency
for a 0 value. A NRZ (non-return to zero)
data signal is used to control a modulator
to shift a carrier between two frequen-
cies representing a 1 or 0, depending on
the input data waveform. Because the
square shape of bitstreams or data
waveforms produces a wider carrier
modulation envelope than would be
caused by rounded signals, which have
smaller phase changes, the data signal is
usually rounded at the corners before be-
ing fed to the modulator. This process is
known as spectral shaping.

Another form of coding is PSK {phase
shift keying). Binary signals are used to
modulate a carrier so that 1s and Os are
180° apart in phase but at the same fre-
quency. This is referred to as BPSK, or
binary phase shift keying. There is a type
of BPSK called relative phase shift keying
in which a 1 is represented by sending a
burst with the same phase of the burst
preceding it. A 0 is represented by a
burst with opposite phase than that
preceding it (+180°).

QPSK (quadrature phase shift keying)
is similar to BPSK except that two bits of
data may be sent with each burst—00,01,
11 or 10. Each of these bit-pair values is
determined by the signal phase relation-
ships (0°, 90°, 180° and 270°). Band-

width may be saved by using QPSK over
BPSK, but QPSK requires much more
complex equipment.

One extension of QPSK that reduces
errors because of reduced phase shifting
requirements is OQPSK or offset
quadrature phase shift keying. Here, the
amount of phase difference between
bursts is reduced, thereby limiting the
amount of spectral interference during
the non-linear transmission of a satellite
transponder. 8psk allows for octal data
transmission (000, 001, 010, 011, 100,
101, 110, 111). This type of coding re-
quires much more complex equipment
and is more error prone because of the
eight levels of decision required of the
receiver circuitry.

Error detection/correction

Error correction must play a large part
in any decoding scheme. Satellite data is
prone to two types of errors: those that
map to a Gaussian noise curve for the
earth-space-earth link and those that are
burst type noise between terrestrial
links.

One type of error correction, called
FEC (forward error correction), lends
itself to the correction of distributed
(Gaussian distribution) errors. This type
of correction code adds an error-
correcting bit at given intervals. These
bits are counted at the receiver and, if er-
rors are detected, an automatic request
to repeat transmission triggers a replay
of that portion of data. FEC coding re-
quires additional bandwidth because of
the extra error-sensing bits.

A second method of error sensing is
called parity checking. Algorithms,
which parity-check blocks of data, add
up the bits in a given block and check
that sum with a parity bit. If a parity-
check scheme also checks data in
preceding blocks, it is called convolu-
tional coding.

The earth-space-earth path is quite
noisy, especially when there are many
users sharing a transponder and each is
employing high-power, high-speed data
transmissions. For this reason, it is im-
portant to choose the best mode of
modulation and error checking. Next
month, we'll look at TDMA systems.
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More peformance at a lower price. ‘
That's what Tektronix' new generation
is all about. See us at NAB.

Behind the Scenes in Quality Television.

Tektronix
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Thyristor servo
systems
By Jerry Whitaker, editor

A key ingredient in any ac power con-
trol system using thyristors is proper sup-
pression of transient voltages on the utili-
ty company power lines. A secondary re-
quirement is suppression of transient
disturbances generated by the control
circuit itself or the inductive load. Last
month, we began to examine the meth-
ods that can be used to suppress such
disturbances. This aspect of power con-
trol is important to long-term reliability
of the system.,

Voltage-clamping devices include com-
ponents such as selenium cells and
varistors of various types. These devices,
although different in construction, act on
a circuit exposed to a transient over-
voltage in similar ways. Figure 1 il-
lustrates a typical voltage vs. current
curve for a voltage-clamping device.
When exposed to a high-voltage tran-
sient, the impedance of the component
changes from a high-standby value to a
low-conduction value, thereby clamping
the voltage at a specified level. Such
components are designed to be essential-
ly invisible in the circuit until the applied
positive or negative potential reaches or
exceeds the conduction knee of the
device. The component then effectively
clamps the voltage excursion at a level
specified by the designer.

CURRENT
CONDUCTION sy
CURRENT

CONDUCTION
KNEE

—~

VOLTAGE — VOLTAGE +

T

STANDBY CURRENT

Figure 1. The voltage vs. current curve for a
typical bipolar voltage-clamping device used
in transient suppression applications.

Selecting a protection device

The selection of a transient suppressor
for a particular application is a com-
plicated procedure that must take into
account the following items:
® the steady-state working voltage, in-
cluding normal tolerances;
® the voltage-clamping characteristics
required in the application;
® circuit-protection devices such as fuses
or circuit breakers present in the system;
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* the consequences of protection device
failure in a short circuit or open circuit
mode; and

¢ the sensitivity of the load to transient
disturbances.

The selection process is one that re-
quires careful study and consideration of
equipment operation under all operating
modes, It is a process that should be left
up to the equipment manufacturer. The
specifications and ratings of suppression
components are not necessarily inter-
changeable from one manufacturer to
another.

The wuse of transient suppression
devices in a transmitter is a necessity to-
day because of the power quality prob-
lems that exist—and in all likelihood will
continue to exist—in most areas of the
country.

Protector staging

Transient suppression for a major
piece of equipment such as a transmitter
is not accomplished by simply placing a
couple of surge suppressors across the ac
input lines. There’s more to line protec-
tion than that. The manufacturer must
consider the effects of transients
generated through external means, such
as the utility company ac input power

generate damaging voltages in some
designs through the normal operation of
fault circuits.

Staging is a simple technique that is ef-
fective in controlling disturbances enter-
ing the transmitter from the utility com-
pany line. Consider the ac power
distribution system shown in Figure 2.
The protection components located at
the input point of the transmitter (the
primary suppressors) will carry most of
the suppressed-surge current in the
event of a lightning strike or major tran-
sient disturbance. The wvaristors and
thyrectors downstream (the secondary
and supplementary suppressors) are
rated for clamp voltages lower than the
primary protection devices and, with the
assistance of the ac circuit series
resistance and impedance, exercise tight
control over voltage excursions. R-C net-
works are used in the circuit to aid in
transient suppression.

A staged arrangement also protects the
system from exposure because of a tran-
sient suppression device that may, for
whatever reason, become effective. The
performance of an individual suppres-
sion component is more critical in a
system that is protected at only one point
than in a system that is protected at
several different points. The use of staged
suppression also helps prevent transients
generated by load equipment from being
distributed to other unit sections.

Suppressors generally are not placed in
parallel to gain additional power-
handling capability. Even suppressors
that are identical in type number have

source, and transients that may be specified tolerances, and consequently,
generated through operation of the devices placed in parallel will not evenly
system. [t is possible, for example, to  share the surge current. BeM|
TOOTHER SECTIONS
MAIN PLATE
3 PHASE CIRCUIT CIRCUIT
. g'ﬁm’x;’“ BREAKER Af ? Lr BREAKER nT:% ;:Ergs
R4
. N
Bc C4,A+B
[ [ l =
Il " D
NEU'RAL C5A+8
CHASSIS AND
EARTH GROUND SECONDARV VARISTOR SUPPRESSORS
= NOTES %{j
* CR1-CR3 ARE SELENIUM
PRIMARY THYRECTORS.
VARISTOR » A1-R3 AND C1-C3 AID N
SUPPRESSORS PROTECTING THE THYRISTOR Ce A+B
fA:;-sFiG AND C4-C6 PROTECT THE

PLATE RECTIFIERS AND THE
LOAD,

Figure 2. The use of ac system series inductance and resistance to aid transient suppressors in
controlling line disturbances. This technique is known as staging.
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Power supply failures
By Jerry Whitaker, editor

Last month we began to discuss the
process of troubleshooting failures in the
transmitter interlock circuit. If your
transmitter control ladder operates on a
low dc voltage, such as 24V, the process
of finding the problem can be fairly easy.
If, however, the control circuit operates
on 120Vac or 208Vac, the fault must be
found through continuity checks, usually
requiring substantially more work.

The ohmmeter method of trouble-
shooting is conventional and straight-
forward. It is also time-consuming. For
transmitters operating with a low-
voltage control ladder and constructed
so that no dangerous high-potential cir-
cuits are exposed when making interlock
voltage checks, shortcuts are possible.

A methodical approach

When searching for a break in the in-
terlock system, use a methodical ap-
proach to solving the problem. Consider
the circuit configuration shown in Figure
1. The most logical approach to finding a
break in the control ladder is to begin at
the source of the 24Vdc input and, step
by step, work your way to the input of
the power controller. Although this ap-
proach may be logical, it can also be
slow. Instead, eliminate stages of the in-
terlock circuit. For example, make your
first test at terminal A. A correct voltage
reading at this point in the circuit will
confirm that all of the interlock door
switches are operating properly.
(Needless to say, you will have to manual-
ly close any interlocks for doors that
must be opened to gain access to the test
terminals.)

With the knowledge that the problem
is after terminal A, move on to terminal

FRONT
DOOR 1

BACK
DOOR 1

FRONT
DOOR 2

+24VDC

B. If your 24V supply voltage disappears,
check the fault circuit overload relays to
find where the control signal is lost.
Often, such interlock problems can be at-
tributed to dirty contacts in one of the
overload relays. If a problem is found
with one set of relay contacts, clean all of
the other contacts in the overload in-
terlock string for good measure. Be sure
to use the proper relay-contact cleaning
tools.

Finding a problem such as an open
control circuit interlock is basically a sim-
ple procedure. It is, however, usually
time-consuming. Do not rush through
such troubleshooting work. In the long
run, you will save time by taking a
careful, methodical approach.

Step-start faults

The high-voltage power supply of any
medium- or high-power transmitter must
include provisions for in-rush current-
limiting upon the application of a plate-on
command. The filter capacitor(s) in the
power supply will appear as a virtual
short circuit during a sudden increase in
voltage from the rectifier stacks. To
avoid excessive current surges through
the rectifiers, capacitor(s), choke and
power transformer, nearly all transmit-
ters use some form of step-start arrange-
ment. Such circuits are designed to limit
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Figure 1. A typical transmitter interlock circuit. Terminals A and B are test points used for
troubleshooting the system in the event of an interlock system failure.
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the in-rush current to a predictable level.
This can be accomplished in various ways.

For transmitters using thyristor power
control systems, the step-start function
can be easily designed into the gate fir-
ing circuits. An R-C network at the input
point of the gating cards can be used to
ramp the thyristor pairs from a zero con-
duction angle to full conduction {or a
conduction angle preset by the user). This
system provides an elegant solution to
the step-start requirement, allowing plate
voltage to be increased from zero to full
value within a period of about five
seconds.

Transmitters employing a conven-
tional ac power control system usually
incorporate a step-start circuit using two
sets of contactors: the start contactor and
the run contactor. Surge-limiting
resistors provide sufficient voltage drop
upon application of a plate-on command
to limit the surge current to a safe level.
Auxiliary contacts on the start contactor
cause the run contactor to close as soon
as the start contacts have seated.

A fault in the step-start circuit of a
transmitter is often evidenced—initially
at least—by random tripping of the plate
supply circuit breaker upon high-voltage
turn-on. If left uncorrected, it can lead to
problems such as failed power rectifiers
or filter capacitors.

Troubleshooting a step-start fault in a
system employing thyristor power con-
trol should begin at the R-C ramp net-
work. Check the capacitor to see if it has
opened. Monitor the control voltage to
the thyristor gating cards to confirm that
the output voltage of the controller slow-
ly increases to full value. If it does and
the turn-on problem persists, the failure
involves one or more of the gating cards.

Troubleshooting a step-start fault in a
transmitter employing the dual contactor
arrangement should begin with a close
inspection of all contact points on both
contactors. Pay careful attention to the
auxiliary relay contacts. If these con-
tacts fail to properly close, the full load of
the high-voltage power supply will be
carried through the resistors and start
contactor. These devices are normally
sized only for intermittent duty. They are
not intended to carry the full load cur-
rent for any length of time.

Look for signs of arcing or overheating
of the contact pairs and current-carrying
connector bars. Check the current-
limiting resistors for excessive dissipa-
tion and continuity. Be))]




The Essentials.

111B Dual Spring Reverberation

Cost-effective, dual-channel reverb. Ideal for
narration/DJ enhancement.

245F Stereo Synthesizer

Convincing pseudo-stereo from any mono source;
Ideal for cart transfers and production tasks.
(Coming Soon: New 275A Automatic Stereo
Synthesizer for automatic TV stereo recognition/
synthesis.

412A/414A Compressori/Limiter

(Single or dual channel)

Smooth, imperceptible level control. Ideal for
production and STL/telco protection.

422A/424A Gated Compressor/Limiter/De-Esset
(Single or dual channel)

A complete processing system featuring peak
limiter, compressor, and full-function sibilance
controller. Qur “Studio Optimod” —suited to a wide
range of chores, including DJ mic enhancement,
cart transfers, production, and STU/telco
protection.

536A Dynamic Sibilance Controller (Dual channel)
Clean, inaudible, automatic de-essing of voice.
622A/B Parametric Equalizer

(Single or dual channel)

Exceptionally versatile EQ, featuring deep notch
filtering and flexible contouring.

672A/674A Graphic Parametric Equalizer

(Mono or stereo)

A Parametric EQ with graphic-type controls, in-
cluding variable high and lowpass filters;
Easy-to-use and extraordinarily flexible.

Universal Security Covers

Attractive acrylic security covers fit any standard
19” rack mount product; Available in clear,

transparent blue, and opaque white.

Orban Associates Inc.
°'bnn 645 Bryant St. San Francisco, CA 94107
(415) 957-1067 Telex: 17-1480

Circle (12) on Reply Card
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Some pros and cons
on tower leasing

By the BE staff

Most broadcasters have given at least a
passing thought to leasing space on their
towers. After all, if you have to maintain
a tower several hundred feet tall, you
might as well see if some additional
financial return is possible. But wait.
Before you run an advertisement in the
local paper, there are several important
items to consider.

Know your tower

The first step in leasing tower space is
to obtain the structural specifications for
the tower. If you know the manufac-
turer, and if the company is still in busi-
ness, you are in luck. Simply contact the
company and explain what you want to
do. It is likely that the manufacturer is in
the best position to assist you in deter-
mining what additional (if any) loads can
be added to your tower. Even if you have
copies of the plans and specifications of
the tower, you will need more informa-
tion before you can determine what ad-
ditional loads can be applied. For in-
stance, typical tower plans do not con-
tain the rating of the steel used or
calculations of the structural design.

Many tower manufacturers rely on
computer modeling for tower design.
Once a basic tower design is defined, it is
easy to make additions to the structure
on a test basis with the computer. In a
matter of minutes, the computer will tell
the structural engineer whether the
tower can support the proposed load.

If the tower is several years old, a com-
puter model may not exist for it. In most
cases, it is possible to have one made, It
is, however, somewhat costly and re-
quires a high degree of expertise. The
work requires that a trained engineer
physically climb and inspect the tower.
The engineer will measure the sizes of
the various members, bolts and guy
wires. Soil samples may need to be taken
along with other tests. From the informa-
tion obtained in the inspection, a reliable
computer model can usually be con-
structed. The advantage of going
through this complicated and expensive
process is that any proposed additions or
changes can be easily checked on the
computer.

Managing your tower
Once you are sure of the structural
capacity of your tower, you can begin to
consider what type of additions can be
made. Some broadcasters will lease
space to anyone who has the money.
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Managementl

Jor engineers

Other broadcasters use tower leasing in
political ways, choosing to lease only to
certain companies. Whatever the case,
the second question that must now be
answered is how much to charge.

You may want to charge $100 per foot
plus $1,000 per month, but unless you
are in a truly unique location, it may be
difficult to obtain a rate that high. Tower
leasing rates are somewhat competitive,
There are usually several locations
available to those who want to rent
space. Although each location has its ad-
vantage, some balancing of costs usually
exists within the market. Certain factors
affect the fees that can be charged. They
are:

* the desirability of the site in terms of
elevation, location, accessibility and
utilities as compared to other sites;

* the current rates for comparable sites
in your area;

* the wind loading on the tower of the
proposed antenna, transmission line,
mounting brackets and other devices;

* the type of service, and its income
potential to the tenant (an example being
that FM and TV broadcasters would be
likely to pay more for space than would a
l-way paging service or educational
broadcaster); and

* interference possibilities between the
new tenant and current tenants.

In order to set comparable rates for
your tower, it may be necessary to talk
to other tower owners. The problem is
that they sometimes don’t want to reveal
what they charge for space. One possible
way around this problem is to talk to the
companies that lease tower space. It may
be that they would be willing to discuss
moving their antennas in trade for
favorable leasing rates.

Insurance

There are two categories of insurance
that a broadcaster should consider with
respect to tower leasing. The first is the
standard insurance that the broadcaster
carries. The second is the insurance that
may be required of those companies that
lease space or service equipment on your
tower.

Many broadcasters carry some form of
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all-risk coverage on the tower, the equip-
ment on the tower, the transmitter
building and equipment associated with
the transmitting facilities. All-risk in-
surance is, basically, property insurance.
The tower itself is probably the most ex-
pensive item to replace.

Pay particular attention to the wording
on the insurance policy. For instance, an
agreed amount clause available from
some companies says that in case of loss,
the amount specified in the contract will
be paid, regardless of replacement cost.
If the policy specified an amount of
$750,000 and a new tower cost is $1.25
million, you will make up the difference
of $500,000.

Because the cost of replacing tall
towers (or any tower) is increasing rapid-
ly, get a replacement appraisal at least
every two years. Based on the appraisal,
the insurance policy may need to be up-
dated. After your tower falls is not the
time to discover that the insurance policy
will not cover the costs of getting you
back in business.

In addition to all-risk coverage, some
form of public liability is also suggested.
Stations typically carry a liability policy
and it may cover situations associated
with the tower. If you are in doubt, check
with your insurance company.

Some stations carry business interrup-
tion insurance. Although it is expensive,
it can be important if the station suffers
major damage in a tower collapse. When
you prepare your leasing contracts, be
sure to include a clause to protect your
station from any claims of business inter-
ruption from the tower tenants.

Finally, all tenants on the tower should
be required to carry sufficient insurance
to cover property damage or injury to a
tenant, employees and contractors work-
ing for the tenant, as well as damage to
automobiles and damage to the owner’s
or tenants’ equipment.

Tower leasing can be profitable. Before
you decide to pursue it, however, give it
careful consideration. Although leasing a
tower can bring in additional profits for
the station, it can also result in a number
of headaches for the station engineer
and manager.

Editor's note: The information in this column was ob-
tained from Radio and Television Towers: Maintain-
ing, Modilying and Managing. Copies of the publica-
tion are available from the NAB, 1771 N Street, NW,
Washington, DC 20036. B




986 PR&E.Inc.

THERE’S AN IDEAL MIX

FOR YOUR STATION.

For many top rated radio broadcasters,
Pacific Recorders & Engineering consoles are
essential to their operations. Our family of con-
soles was designed from the same set of func-
tional and operational specificatigns, with each
ascending model adding capabilities without

giving up features or performance in the process.

Since their introduction, mere than 750 of
our BMX on-air consoles havebeen installed.
There's now two models in the BMX family; the
legendary Series Il, and the new Series |1 (which
offers many more features with the same relia-
bility and performance as the original BMX-l).

A workhorse for production, our flexible,
AMX console offers a powerful combination of
sophisticated stereo production and advanced
on-air features.

Because high quality multitrack capability
has become a top priority for more competitive
production, we designed the ABX-a serious

multichannel, multi-featured production console
which retains the control features of the BMX
and AMX.

And, becauseé it was high-timeto improve a
dismal equipment situation in news/edit rooms,
we've built the compact and versatile Newsmixer.

- Five consoles. Five different systems
designad to help solve your station’s unique oper-
ational problems-including the problem of opera-
ticnal ease since all our consoles have similar
ergonomic designs.

Ycu'll need more technical information of
course, and we'll be happy to rush it to you. Just
pick-up the phone.

Hands Down, The # | Choice.

Pacific Recorders & Engineering Corporation
2070 Las Paimas Drive

Carlsbad, California 92008

1619) 438-3911 Telex: 181777
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uning in America

By Ed Williams

Another full slate of engineering sessions is planned for NAB ’86.

The 1986 NAB Broadcast Engineering
Conference will provide a broad range of
technical sessions designed to educate
and challenge the attending engineer.
Under the NAB'’s convention theme of
Tuning in America, the sessions will help
broadcast engineers tune up their radio
or TV stations to provide a quality signal
for an increasingly demanding audience.

This year's sessions will cover such
topics as HDTV, companded FM broad-
casting and improved AM broadcasting
techniques. Of special interest to the TV
engineer will be sessions on new
technology and satellite news gathering
(SNG) systems.

The engineering conference begins
Saturday, April 12, at the Dallas Conven-
tion Center. Additional engineering

Williams is a staff engineer at the NAB.
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workshops will be on Tuesday at 7 p.m.
in the Hyatt Regency. These evening ses-
sions provide an additional opportunity
to participate in one-on-one discussions
with experts in the field. The conference
features 19 technical topic sessions, with
seven panel discussions and more than
90 papers and presentations.

Radio sessions
* AM Technical Improvement (Saturday,
April 12 at 9 a.m.)

During the past year, considerable
momentum has developed in the effort
to improve AM broadcasting as a system.
With the FCC supporting far-reaching
changes, the National Radio Systems
Committee (NRSC) ready to help design
better receivers and the NAB's own AM
improvement project, the presentations
in this session will provide important
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new technical information for all AM sta-
tions. The session will report on the work
of the industry committees, new antenna
designs, broadbanding techniques for
antennas, synchronous transmitters and
electrical noise reduction. This is a must-
attend session for all AM station
engineers.

® Radio Broadcast Engineering (Satur-
day at 1:15 p.m))

Topics of general interest to broadcast
engineers in this session include: modify-
ing FM antennas for lower downward
radiation, combining several FM stations
into a common antenna, determining
short-spacing interference, analyzing
sideband response of AM antennas and
solving power-line reradiation problems.
A special feature will be a paper on the
design considerations for Voice of
America antenna arrays.



® Radio Maintenance Session (Sunday,
April 13 at 9:30 a.m.)

Because of the success of last year's
maintenance panels, they will be
repeated this year. Presentations will ad-
dress the subjects of making the best use
of your talents and time and improving
transmitter reliability. The panel will in-

e AM Stereo (Tuesday at 4 p.m.)

As AM stereo continues to grow
stronger, AM engineers need to keep up
to date on the latest developments. This
session will offer suggestions about the
conversion from monaural to stereo and
point out some cf the problems to be ex-
pected. Specific soluttons will be dis-

cussed. [f your station is not stereo yet, it
may be scon. Find out how to complete
the conversion process at the transmitter
and studio as painlessly as possible.

TV sessions
¢ TV Recording and Tape Technology
(Saturday, April 12 at 9 a.m.)

clude experts on studio equipment,
transmitters, tubes and towers. Bring
your toughest questions on broadcast
equipment maintenance.
o AM-FM Allocations (Monday, April 14
at 8:30 a.m))

With reports on AM band expansion,
FM 80-90 activity, FM/aeronautical in-

At a glance:
NAB ’86 Engineering Conference:

Saturday, April 12

terference problems and the results of in- Radio Tt
ternational meetings, engineers from the B O]
FCC, NAB and consultants will provide a AM Technical Improvement TV Recording and Tape Technology
look into the future of radio broadcasting
in the U.S. Coffee and doughnuts will be 1:15 p.m. .. elSam.
provided for this early morning session. Radio Broadcast Engineering TV Multichannel Sound
® Radio Subcarriers (Monday at 10:15 3:45 p.m.
a.m.) TV Graphics
Because stations are becoming more
interested in transmitting data on subcar- Sunday, April 13
riers as a means to increase revenue,
broadcast engineers need to know how Radio Television
to install and maintain the equipment. 9:30 a.m. 9 am.

This session features presentations on
improvements and tune-ups you can
make to your AM or FM transmitter to
permit full use of aural and data subcar-

TV System Maintenance

Monday, April 14

Radio Maintenance

riers without harming your main channel Radio Television
programming. The European Radio Data 8:30 a.m. 8:30 a.m.
System (RDS) will be described and sug- AM-FM Allocations TV Engineering and New Technology
gestions will be offered as to how this 10:15 a.m 2 p.m
tsechnology might be used in the United Ra-dio SuBcarriers Advaﬁced TV Systems
tates.
* New Radio Technology (Tuesday, 2 p.m.
April 15 at 9 am) UHF TV Systems
A series of presentations on novel 2:30 p.m

remote control and automatic transmis-
sion systems will highlight this session.
The session will feature the latest com-
puter technology for remote control ap-
plications, present a method of using
dial-up and pocket radio systems, and
report on current FCC rules. The panel
following the papers will concentrate on
remote control and ATS applications. An
FCC engineer will be on the panel

A presentation on the FMX compand-
ed FM transmission system will round
out the session. This new transmission
method can greatly extend the stereo
range of an FM signal. The presentation
will cover the latest field test results and

Special Radin-TV Session:
Broadcast Auxiliary
6:30 p.m.

Ham Radio Reception

Tuesday, April 15

Television
8:15 a.m.
TV Satellite Systems

Radio
9 am.
New Radio Technclogy

Noon
Engineering Luncheon

2:30 p.m.
Radio Production

performance measurements of the FMX 3 p.m.
system. S ial Radio-TV Session:

- i peci io ession:
. R()Idzo Production (Tuesday at 2:30 Non-lonizing Radiation
p.m.

4 p.m.
H dered h p
ave you ever wondered how you AM Stereo

might go about setting up a regional
sports network, design a remote radio
van or improve the acoustics of a produc-
tion studio? This session will answer
these and other questions on radio pro-
duction. There will also be reports on the
construction of the new radio network
facilities at ABC and NBC and a descrip-
tion of a new computerized telephone in-
terface system.

7 p.m.
Special Radio-TV Sessions:
Acoustics, AM Antenna Tuning, TV
Measurements and other topics

Wednesday, April 16

9 am.
FCC Engineers Forum
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There are a number of important
changes taking place in the use of TV
digital and small format TV recording.
Papers presented in this session will
highlight the SMPTE D1 digital video
recording standard, the broadcaster’s
need for digital TV recording, the use of
small format broadcast video recording
and new formula tape performance re-
quirements for digital TV recording. If
you are involved in video recording, this
is a must attend session.

e TV Multichannel Sound (Saturday at
11:15 a.m.)

It is estimated that nearly 300 TV sta-
tions will be transmitting in stereo by
midyear. Nearly 25% of all full-power TV
stations will have made the conversion
to stereo operation within a span of only
two years. The maturing of TV stereo
sound will be reflected in presentations
on testing of the BTSC system, maintain-
ing monaural compatibility, production
and post-production problems and
acoustic design considerations for stereo.

There will also be reports on the use of
TV aural subcarriers for data and use of
the vertical interval for recording stereo
or transmitting stereo audio over
microwave systems. FCC type accep-
tance information and rule compliance
will also be discussed. If you're transmit-
ting stereo now or plan to be, you should
attend this session.

Engineering
award

v, tieorge H. Brown, refired RCA
enginecring executive, will receive the
NAR 1986 Engineering Achievemen!
Awardd, Tt witl be presenved af the 40th
annual Broadeast Engineering Cons
ferevice tuncheon on Tuesday, April 13,

Joining RCA in 1933, Brown 1as ex-
eculive vice president of patents and
ficensing, a position in which he
directed research, engineering. palents
and leensing for the company, He uues
achive in te research and development
aof the National Television Svsterms
Committees (NTSC) color TV systerm.
e also woes instrurmental i the design
of the batwing antenng, used by most
early TV stations,

Brown  holds more than 80 (LS
potents, has authored more than 1A
technical papers, and is the co-author
of a text on radio-frequency heoting.
He fias receitved numerots honcres and
aecreeredy, frcluding the Deforest Ardion
Award of the Veteran Wirefess
Operators Assoctation, the prestigious
Fdisan Medo!l and the David Sarmoff
Award for Outstanding Achicvement
in Radicy and Television.

He received bachelor’s, master s and
doctorafe degrees from the Unieersity
of Wisconsin, and recefved an
honorary degree of doctor of engineer-
ing from  the Universily of Rhode
fsfand. Brown retived from RCA in
1874,
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e TV Graphics (Saturday at 3:45 p.m.)

Imaginative graphics have become a
way of life at most TV stations. The next
area of improvement will be increased
efficiency and quality in the actual crea-
tion process. This topic was well received
last year, so don’t be late to this year's
update on TV graphics technology.

* TV System Maintenance (Sunday, April
13 at 9 a.m.)

TV station maintenance requires a
wide range of skills. Engineers must be
able to work on systems ranging from
signal generation and storage to distribu-
tion and transmission. Because the ses-
sion was so well attended last year, a
whole new series of presentations will be
offered this year. The session will cover
such topics as maintaining quality con-
trol of programming, video cart machine
maintenance and tower maintenance.
Following a special report on the prob-
lems of tower icing will be an audience
participation panel with experts to
discuss and solve your maintenance
problems. Don’t miss this important TV
engineering session.

e TV Engineering and New Technology
(Monday, April 14 at 8:30 a.m.)

New technology and engineering
developments never stop unfolding. This
session will provide you with the latest
reports on component video, all-digital
video studios, lighting, automation, a
description of CCIR-recommended prac-
tice 601 for digital video, the latest news
from the world of fiber optics, the SMPTE
remote control standard and ENG bat-
teries.

* Advanced TV Systems (Monday at 2
p.m.)

A single worldwide standard for high-
definition TV production is important to
the advancement of HDTV work. This
panel will report on how the universal
standard is being developed. Other
reports will include status updates on the
work of technical groups of the Advanced
Television System Committee, three
reports on spectrum-conservative HDTV
terrestrial transmission systems and a
comparison of audio systems proposed
for use with HDTV transmission.

» UHF Television Systems (Monday at 2
p.-m.)

There are now more than 550 UHF TV
stations operating in the United States.
These stations have unique technical
characteristics, which will be discussed
in this session. Multiple-depressed-
collector klystron tubes, Klystrodes,
near-field UHF antenna measurements
and circular UHF antennas are topics to
be covered in this session. If you are in-
volved in UHF broadcasting, you should
attend.

» TV Satellite Systems (Tuesday, April 15
at 8:15 a.m.)

One of the major problems with
satellite news gathering (SNG) has been
the inadequacy of the communications
systems. Recent work by GTE and
Wegener has resulted in solutions to these

problems. This session will report on the
solutions and what the future of satellites
might hold for broadcast applications.
ABC and CBS will report on news gather-
ing systems and a second-generation fly-
away SNG system. The panel will invite
the audience to discuss such Aot topics as
satellite interference and uplink operator
training.

More NAR coverage
in this issue:

s Exhibitor listing, page 189
* Exfibitor map, poge 181
* Product directory, page 291

Related sessions
® Broadcast Auxiliary (Monday at 2:30
p.m.)

The broadcast auxiliary bands have
made live outside broadcast program-
ming possible. Until recently, broadcasters
have had exclusive use of these bands of
frequencies. Now, however, the FCC
wants stations to share the channels with
a variety of other users who may not
share broadcasters’ concerns about how
the bands should be used. In this session,
a panel of broadcasters and FCC
representatives will discuss these prob-
lems and the development of a national
policy for frequency coordination in con-
gested areas. The session will include
reports on new technological develop-
ments in ENG antenna design and
spectrum-conservative STL systems.

* Non-lonizing Radiation (Tuesday at 3
p.m.)

The first of the year brought about a
new set of regulations for broadcasters in
regard to non-ionizing radiation levels at
transmission sites. Some stations may
need to make changes in their facilities
in order to comply with the new regula-
tions. This session will provide reports
from the FCC and the EPA on how to
measure RF energy, how to modify FM
transmitting antennas to reduce
downward ‘radiation and how the Mt.
Sutro Tower in San Francisco copes with
the problem. You will have the chance to
question the experts about how to solve
your station’s particular problems. If you
can’'t attend this session, send your
manager. Better yet, try to attend with
your manager.
® FCC Engineers Forum (Wednesday at
9 a.m.)

Engineers from the FCC will be on
hand to discuss recent technical rule
changes and to answer questions from
the audience. This is the session to attend
to get your questions answered by the
people who make and enforce the rules.
One of the FCC field-measuring vans will
be on display in the parking lot,
operating and available for inspection.

Editor's note: The program listings shown here are
subject to change. Check your convention brochure
for the latest schedute changes. The proceedings will
contain most of the papers presented. Copies will be
available for sale at the convention. B))]
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~EXCITE
YOUR SEN¢$

NEVE 51 SERIES:
THE AFFORDABLE
STANDARD

In :he past, Neve audio consoles were
considered too goad <r teleproduction.
Ther came music vileos and stereo tele-
vison anc the standards of audio for
vid2o demanded th2 exceptional quality
of Neve. :

Nave is the most important name in
telep-oduction. From WPRI in Rhode Is-
land to Metromedia ir Hollywcod, hun-
dreds of stations enc post production
faclliies know NEVE’s -=putation for con-
siskently great perfo-mance.

NEVE's 51-Series mreets the specific
needs, expectations axd budgets of the
teleprocuction indust-y. With features
tha: include: [ ] 16 te 63 inputs [ ] 4 band
NEv = Formant Spectrum Equalisation ]
ste=eo or mono mocules [ a choice of 4
standard cansoles [ limiter/compressor
on 2very channel [_] u to 8 auxikary out-
puts _1 multitrack ra:o-dir;g capebility [
custom configurations _ ©

s L L H-Be‘gﬁm industrial Park.
gzoa

Bethal, CT 86801 23 Te Facsimile

792-7363 » ) .. Hollywood. CA 90046
73 . Box 408, Nashviile, TN 37204 (615)
RUFERT «

£ OF CANADA, LTD. Represented by
Sontechrigue 2585%ates, Sute 304, Montrea. P.O. H3S
1A9 Jamada {5141 739-3368 Elex 155-62171 1
NEVE E_ECTRONICS INTERNATIOMAL . LTD. Cambndge House.
Meltourn. Faysion, Hertfordshiree. SGB6AU England Phone
(0768 50775

[ 4

See us at HAB Booth #3318

Call one of owr regional offices
and let us excite your senses!
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It's the DVE* System 10 from NEC. The digital
video effects system that puts you on-line in half
the time . . . and can do as much as a sysiem about
twice as expensive.

And just wait till you see what it can cc tor you!
The System 10 is so advanced—it’s easy to use.

But it's powerfully equipped. With an off-line
floppy disk storage, which stores up to 100 events.
And a 16-bit microprocessor for the most trans-
parent effects processing available. Plus three
temporary memories (we call 'em scraick pads)
which can recall any page immediately. A ‘hree-

dimégnsional ube maker for 3- ar 6-sided dubes.
Forced monzchrome. Full 3-D rotation and per-
speciive effects. And an onboard combiner 1o con-
trol two systems siimultaneously.

You get the most out of tne System 10—on-line
and off-line.

But dont sorget your bottom line. That's the real
beauty of this new system; it's only $79,0G0.

Just call your local NEC reépresentative for a look
at our new video presentation. You really have
1o see it o believe it. Then you won't have f¢ use
your imagina‘ion any longes.

See our newest addition to the
DVE® line — the DVE® System 100
—at NAB Booth #3164

NEC America, inc., Broadcast Equmment Division » 130 Martin Lane, Elk Grove Village, I. 60007 - 312-63G-3792.
DVE* is a registered trademark of tte NEC Corprration
Circle (101) on Reply Card
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Updating broadcast facilities

New technology and tougher-than-ever competition are causing many radio and TV stations to examine
their technical plants for ways to improve efficiency and to increase flexibility. This special
emphasis section of BE looks at the process of building, or rebuilding, a technical center.

WOR-TV has just comipleled a major reioca-
tion project to Secaucus, NJ. The station’s new
studios and technical center give new mean-
ing to the phrase state-of-the-art. See page 30.

SOUNDER ELECTRONICS INC (415) 383-5611

Circle (275) on Reply Card

Only 134 days from shovel to switch. Impossi-
ble? Not so. WYMT-TV in Hazard, KY, com-
pleted a studio construction project that can
only be described as fast-track. See page 52.

High-tech ITFS. That's how the Access Net-
work of Edmonton, Alberta, describes its new
broadcast operations center. This is no small
operation. See page 56.

Accurately. Witha ®
as in: “DVE® digital video
effects” with a footnote
that says “DVE® is a
registered trademark of
NEC Corporation.”

Because it is our trade-
mark, and we want to keep
it that way. We are proud
of our mark and the equip-
ment and technology it
stands for. We even won
an Emmy Award for that
technology.

650-8437

So, use our DVE® digital
video effects to produce
all of the effects you can
imagine.

But, when you use our
trademark, please be sure
to credit NEC.

Thanks.

NEC

IMAGINE WHAT WE'LL DO FOR YOU

NEC America, Inc.. Broadcast Equipment Division
130 Martin Lane, EIk Grove Village, IL 60007
1-800-323-6656_ in lllinois 1-312-640-3792.

Circle (14) on Reply Card
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Our competitors have every reason to be nervous.
Because when Sony doesn’t say a lot about NAB, it means Sony
plans to show a lot at NAB. This year is no exception.

Brace yourself for big developments in the world’s most
popular small format. Prepare for a solid new direction in camera
design. See “U” in a way you've never seen it. Then hear “C”

Sony Broadcast Products Company, 1600 Queen Anne Rd., Teaneck, New Jersey 07666, © 1986 Sony Corporation of America. Sony Is a regsstered trodemark of Sony Corporation.
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the way you've been asking to hear it. Sample a few [
million bits of the future. And then, if you recover &
from the shock, step right up and introduce yourself \§
to another Sony innovation— “Big Brother.” N\
Call Sony Broadcast at (201) 833-5231. But don’ t '
call till after April 16th. S OINY:
BRUADLAST,

\\
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Building for the future

By Ken McGowan

The construction of a major facility to meet present needs
and future requirements demands detailed, long-range planning.

Key elements in the design of any TV
plant are flexibility and long-term
reliability. TV studio and master control
facilities vary considerably from one sta-
tion to the next, and from one market
size to the next. However, the thread
that ties them all together is the need for
adaptability in design.

It is impossible to predict with any ac-
curacy the requirements of a given
studio one or two years ahead, let alone
five to 10 years (the life of a typical
studio/control room complex between
renovations or major improvements).
Planning for future expansion and
modification, therefore, is an important
part of any construction project.
Likewise, design must take into account
the plant’s maintenance requirements.

To achieve these goals, the station
must commit time and resources. De-
tailed planning is expensive and
demands long lead times, but the result is
a plant that serves the needs of all
operating departments at the station.
These key ingredients provided the basis
for WOR-TV’s recent move from New
York to a new facility in Secaucus, NJ.

Team effort

When the decision is made by a large
corporation to build a new TV facility, a
team effort is required to complete con-
struction of the project. Like RKO
General (which owns WOR), most large
corporations have on their management
team experts in various specialty areas,
such as communications, security and
maintenance. The chief engineer can use
these experts as resources for consulta-
tion during the design and construction
phases of the project.

Because of the number of contractors
typically involved in such a project, an
in-house arbitrator should be selected to
ensure that everyone on the team is
working toward the same goals and
deadlines. The in-house coordinator
might be the chief engineer or another
person selected by the company. The
criteria for selection should be familiarity
with the project and corporate organiza-
tion, good management and budgeting

h?cGowan is director of engigr’irng for WOR-?V 9:
Secaucus, NJ.
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skills, and freedom from other tasks at
the existing facility.

The driving force behind our suc-
cessful move to New Jersey was the
president of RKO Television, Pat Servo-
didio. The project management team in-
cluded:

¢ From RKO General: Peter A. Leone,
vice president and general manager of
WOR; Lad Hlavaty, vice president of
engineering; staff managers Art Siegel
(HVAC systems), Gene Caser (property
planning and management) and Bill
Malloy (security systems); and Ken
McGowan’s engineering staff.

¢ Building architect: Sidney Philip
Gilbert and Associates.

® Acoustical treatment:
Hansen Associates.

¢ Facility documentation, equipment in-
stallation and checkout: Al Bjornson,
Telemeasurements.

When WOR was relicensed to New
Jersey, it was given the option to
relocate. This was a mixed blessing for
the engineering department.

We would be given the opportunity to
construct a new, state-of-the-art facility
from the ground up, but on a timetable
that could only be described as fast track.
Fortunately, the move from the existing
studio center on Times Square in
Manhattan—which we had occupied for
22 years—would not involve relocation
of the transmission facilities on the
World Trade Center. With our marching
orders in hand, we went to work.

Robert A.

Site selection
Site selection for a new facility in-
volves many trade-offs that must be con-
sidered on an individual basis. Before
you run out and start searching for that
perfect site, carefully define your needs.
Consider the following:

® Building space requirements. How
much square footage must be allowed for
office areas, technical rooms and studio
facilities? Include in the space assess-
ment the required height of each type of
room.

® RF relay requirements. Can you reach
the transmitter through a single STL hop
or will an additional relay link be re-
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quired? What about intercity relay links
and ENG equipment? Can the proposed
site support the operations you currently
have in place, or that you plan for the
future?

* Satellite requirements. Can the pro-
posed site support the needed satellite
downlink and uplink dishes? Will in-
terference with terrestrial microwave
services be a problem?

* Power requirements. ls satisfactory ac
utility company power available at the
proposed site, or will additional lines
have to be installed (at your expense)?
What is the typical power reliability at
the site? Do outages occur frequently,
and if so, what is the typical duration?
® Environmental requirements. 1s water
available at the site? Does flooding occur
over portions of the property during
periods of heavy rain?

® Acoustic requirements. ls the site near
an airport or along a heavily traveled
street? If it is, inside acoustic suppression
of noise transmission through walls,
slabs, windows, doors and particularly
the roof could be a difficult and expen-
sive challenge.

There are many other questions that
must be asked before an intelligent
choice of a proposed site can be made.
You may, in fact, find that the legal and
financial steps involved in site selection
are more formidable than the technical
criteria.

Early in our relocation study, a
3.5-acre site in Secaucus was selected
from a number of possible locations. The
Meadowlands area proved to be ideal for
our operations. The WOR transmitter at
the World Trade Center is only a 6-mile
STL carry from the studio. We found we
could establish a line-of-sight path free of
any EM! and aircraft landing/takeoff in-
terference with only an 85-foot-tall
microwave tower. The site contained an
existing structure, which was taken
down to the bare walls for reconstruction
to our needs. Outside the building there
were one and a half acres available for
employee and visitor parking, the
microwave tower, and earth station
antenna pads.

The building was also ideal from the
standpoint of transportation. It’s minutes
from the Lincoln Tunnel on Route 3, the
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turnpike is right behind us, Newark Air-
port is 15 minutes away and the
Meadowlands Sports Complex is only a
mile away. Site selection of any new
studio should take into account ac-
cessibility to freeways, airports and ac-
tivity centers.

Making it happen

Funding for a new facility can be (and
usually is) a difficult task. What we learned
may help you in a similar project. Deter-
mine your costs for studio and office
space per square foot, and be realistic. It
is easier to explain why you are under
budget than it is to explain why you are
over.

Budgeting for a brand new state-of-the-
art facility requires deep pockets. One
way to keep the initial costs down is
long-range planning. If you can't afford
to purchase everything you want by the
time you have the ribbon-cutting
ceremony, plan for growth for several
years. But, don't go out and buy the
newest equipment on the market if it
doesn’t make business sense or satisfy
your current and future needs. Be
realistic with your equipment wish lists.
Remember the ball is in your court when
it comes to buying equipment. Learn the
art of negotiable buying.

The master control room of WOR-TV,
Secaucus, NJ. Shown at the switcher is master
control operator Clemet Florio. (Photos by
Jim Curry, New York.)

Set project milestones for members of
the project team. Make the deadlines
realistic and make them stick. Consider
putting late penalties into your contrac-
tor agreements to ensure that the re-
quired deadlines are met.

Whether you are renovating an ex-
isting building or starting construction
from an empty lot. consider the acoustic
requirements of the facility. Establish ac-
ceptable noise criteria numbers for each
type of workspace (studio, master control
or office area). Hiring a reputable
acoustic engineer to assist the general
contractor in designing room configura-
tions and selecting construction
materials is a wise investment.

The first phase of major equipment in-
stallation usually involves the heating,
ventilation and air-conditioning system
(HVAC). Plan the air-handling equipment
with the requirements of the facility in
mind. Techrical areas (such as master
control) present a relatively constant
cooling load for the HVAC system.
Studio areas, on the other hand, present
widely varying cooling load re-
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quirements, depending upon studio use
and size.

Airflow and acoustic isolation must be
considered for all studios. Sound from
other parts ¢f the building must not be
allowed to leak into studio areas. This re-
quirement dictates the use of separate
HVAC systems for certain areas of the
plant and/or sound-baffling ducts to
reduce sound transfer from noisy areas
ta quiet areas. In order to keep ambient
HVAC noise at a minimum, airflow must
be kept low, but at high volume.

When you are ready to plan the
technical areas of the new facility, the
best input usually comes from an ex-
amination of the present plant. Examine
its floor space allotments for studio,
technical and office use. In what areas
are they inadequate? This assessment
stould include electronic equipment as
well as floor space allotments. List the
equipment used in each studio or control
rgom of the present facility. Decide how
that equipment mix should be changed,
if at all. Talk with the engineers and pro-
ducers who use the current facilities to
determine what they would like to see in
the new plant.

Cabling can be handled in a number of
ways, including wiring troughs, com-
puter floors and ceiling raceways.
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Whatever method you choose, make
sure it will provide easy access to equip-
ment and will allow future additions
and/or modifications to the system. Give
careful thought to the number of audio,
video and control cables that must run
between studios, editing suites/control
rooms and master control. Consider also
the in-plant feeds that may be required
for monitoring, program feedback and
data/control communications.

Plan the emergency power re-
quirements of the facility to provide for
continued operation during utility com-
pany power failures. A wide selection of
options are available for stations con-
sidering standby power equipment.
Choose the one that meets your needs
and budget. Consider establishing a
critical power bus that is fed from an
uninterruptable power system (UPS).

Design your studio lighting system to
meet your current and projected produc-
tion needs. Determine the amount of
lighting required, the mix of lamp ratings
and styles, and the control system
(manual or computerized) that best suits
your needs. It is far less expensive to in-
stall a lighting system that exceeds your
production requirements (initially, at
least) than it is to modify, or even
replace, an inadequate system after only
a few years of operation.

Plan your internal communications
systems for current and projected opera-
tions. Design the plant intercom to allow
easy communications with all areas of
the facility involved in production or on-
air operations. Study the feasibility of in-
tegrating the building telephone system
into the intercom and data communica-
tions lines. Design an integrated com-
munications system for the plant that ties
together all parts of the operation.

Planning for building security should
begin long before any walls go up.
Security is becoming an increasingly im-
portant aspect of plant design. Build
natural barriers into the facility to pro-
tect sensitive areas such as master con-
trol and on-air studios. A card access
system can provide station management
with an easy way to establish and main-
tain secure areas of the station, and to
change them as needed.

Another part of security planning in-
volves creation of easy-to-follow
emergency building evacuation routes.
Fire detection and control systems con-
forming to local building codes must be a
primary consideration, whether the sta-
tion is moving into an existing structure
or a new building.

After the general parameters of the
plant have been set, develop a project
timeline that outlines the stages of con-
struction and deadlines. The planning
and construction work flow for WOR is
diagrammed in Figure 1.

The WOR project
By following the general steps outlined
previously, WOR was able to construct a
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facility that is one of the largest and
finest in the country. The building in-
cludes more than 110,000 square feet of
floor space. A high atrium welcomes
visitors to the building and provides a
view into the 7,000-square-foot
newsroom. General and administrative
offices are on the second floor, accessible
by a dramatic stairway and passenger
and freight elevators.

On the first floor, three broad front-to-
back corridors provide access to separate
areas for production, engineering, opera-
tions, news, personnel and security of-
fices. Two lateral corridors provide pro-
duction, engineering and news employ-
ees interaccess within these work areas
without passing through visitor areas or
disturbing other business operations.
(See Figure 2.)

Traffic and security

Visitors enter the station via the

atrium, which faces the street. Two other
entrances on opposite sides of the
building provide employee access from
two parking lots. The north side entrance
was provided primarily to facilitate news
staffers’ rapid in-and-out movement
around the clock. A loading dock on the
same side provides access for supplies,
equipment, props, scenery and vehicles
for any of three studios opening off the
back lateral corridor.

Controlling traffic through these multi-
ple entrances with a security force would
have cost a fortune in guard salaries and
overhead. We, therefore, opted for a ver-
satile, triple-level electronic security
system. For two of the levels, video
surveillance cameras and a 2-way inter-
com provide sight and sound links be-
tween all the entrances and the security
office located adjacent to the atrium.

The third level is a computer-based ID-
card access system. It can easily adapt to

Figure 1. Secaucus facility planning, design and construction flow chart.
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The Klystron. Varian VKP-7555 “S” tube
The Transrmtteh Harris TVED-220

g

s The Station: WTIC-TV161 Hartford

The Bottom Line: America’s
most powerful television signal.

The group at Channel 61—WTIC,
Hartford, CT, found out what'’s
new in super-high efficiency:
Varian and Harmris.

The new Hamis 220kW transmit-
ter recently installed at WTIC, in-
corporates all the latest effi-
ciency-impreving technologies.
At the head of the list is Varian’s

new super-high efficiency, 5-

cavity “S” tube.

The new Varian klystron pro-
vides improved beam efficiency
through a unique ccmbination of
cavity tuning and loading known
as pseudo-harmonic prebunch-
ing. Combined with a Varian varia-
ble visual coupler WVC), and a

mod anoce pulser, peak-of-sync
efficiencies approaching 70%
can be attzinec.

For more information on Varian's
“S” tube call Varian Microwave
Tube Division or contact any Elec-
tron Device Group sales organiza-
tion worldwide.

HARRIS

HARRIS CORPORATION
BROADCAST DIVISION

P O. 80X 4290

QUINCY, ILLINOIS 623054290 U.S.A.
217/222-8200

Circle (15) on Reply Card
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varian Micrcwave Tube Division
611 Hansen Way

Palo Alto, CA 94303

Telephone: 415°4245675

varian

.
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our continuously changing people-flow
needs. The system allows employees and
authorized visitors unimpeded access to
work and storage areas where they need
to be at specific times. Each card is coded
with information ahout the holder and
the areas that person can access. The
control computer can be programmed to
established authorized access lists for
every secured area or room by time of
day, day of week or frequency. as well as
for specific people.

On-duty guards monitoring people
flow can communicate with anyone in
the facility seeking access to a specific
area. They can open any room to a prop-
erly identified employee as necessary

Production operations

Two production studios, 59° x 89" and
59" x 70", both offering more than 20 feet
of headroom to their lighting grids, are
located at the back of the building. They
are available for in-house and outside
producer spot commercial and syn-
dicated program production. Each pro-
duction control room has its own an-
nounce booth and audio booth. Adjacent
to studio A are a scene dock and a
carpenter shop. A spacious green room,
dressing rooms, showers and a make-up
room open off the corridor leading from
the atrium to studio A

The size and accessibility of studio A
make it useful for a number of functions,
including: production of a program series
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Figure 2. Site plan and first floor layout.

requiring several standing interior sets;
car and large eguipment spot commer-
cial production: and live andience shows.
Two electronic  post-production (EPP)
rooms and an andio-sweetening room
round out the spot and program produc-
tion tacilities.

On the second floor we have expan
sion space to house a program syndica-
fion client’s entire staff, plus additional
screening and editing facilities.

A view of the WTIR master control room showing the station automation equipment and video
switcher
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WHAT'S NEW IN ARRAKIS SYSTEMS

Co M E s E E U S AT Circle (17) on Reply Card

NAB CONVENTION BOOTH #2742

(LOWER LEVEL ¢ MIDDLE ISLE ¢ EXACT CENTER OF THE
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5000 SERIES
MODULAR
CONSOLE
$9,999 Complete

16 CHANNEL MAINFRAME
PROGRAM, AUDITION & MONO
TELEPHONE MIX-MINUS
CONTROL ROOM MODULES
PROCESSING/EQ MODULES
CLOCK AND TIMER STANDARD

Advanced engineering brings the radio
industry its first no-compromise under $10,000
audio console

600SC DELUXE
AUDIO CONSOLE
$4,399 Complete

PENNY AND GILES ROTARY FADERS
VCA ELECTRONICS

8 CHANNELS - 28 INPUTS
PROGRAM AND AUDITION
TELEPHONE MIX-MINUS

REMOTE START

ESE CLOCK & TIMER STANDARD

A timeless combination of classic reliability and
modern, high-tech, distortion free sound.

MODULUX STUDIO
FURNITURE

¢ MODULAR, KNOCK DOWN FURNITURE
» UPS SHIPPABLE FOR LOW
FREIGHT COSTS
e IN STOCK FOR FAST SHIPMENT
¢ MODULARITY MEANS FLEXIBILITY
e EASY TO ASSEMBLE
e EXPANDABLE

A major new step in the evolution of studio
furniture for radio. From $1000.

&) Arrakis

SYSTEMS, INC.

HALL) (303) 224-2248




Engineering operations

The technical facilities used to support
production and post-production work
and on-air broadcast operations are an
engineering manager’s dream. We oc-
cupy 11,500 square feet, essentially one-
third of the first floor. Directly off the
atrium are the management and
technical operation supervisors’ offices
and engineering lab, plus a technical
conference and training room for the ex-
clusive use of our 75 full-time staff
technicians and supervisors.

All of the first-floor work areas in
engineering are traditional in grouping
and function. The microwave equipment
room is adjacent to the microwave tower
on the second floor. We've tried to make
the plant highly adaptable to accom-
modate innovations in equipment and
applications that are on the horizon.

There are no ramps or stairs to
negotiate when passing from equipment
rooms and control rooms that have
raised computer room floors to the
concrete-floored studios, access cor-
ridors, office and shop areas. Reference-
zero elevation for the entire first floor
was established as the height of the
studios’ concrete slab floors. To install
the raised computer floors at the
reference height, their concrete
subfloors were placed from 12 to as
many as 30 inches below reference-zero
elevation. Our production control rooms
have two minus levels, to give both the
technical and production people an
unobstructed view of the monitor banks,
This design innovation keeps monitors at
comfortable vertical heights for viewing
from both desks.

One of the custom-built routing switcher con-
trol panels. Each unit provides the user at the
remote location with the capability to select the
required feeds and lines in and out of each
studio or equipment bay.

News operations

Our news programs are the focus and
showplace of the new Channel 9. News 9
has become the primary news source for
New Jersey residents and those who
work or spend time in the Garden State.
In all, the news department occupies
about 12,500 square feet. It is actually a
building within the building, a business
venture on its own.

The operations area, which can be
seen through the atrium windows, is
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built on raised computer flooring. It in-
cludes the 7,000-square-foot newsroom
with its elevated control bridge, offices,
conference room, reception area, news
studio C (50" x 60"), production control
room (800 square feet), seven edit rooms,
and a feed room, which actually serves
as news operations master control.
Upstairs, directly over the newsroom, is
a fully equipped film, print and electronic
graphics department.

On the right side of the news depart-
ment access corridor, a 3,600-square-foot
area on the building slab houses two
more edit rooms; an audio room; in-
vestigative reporter’s office; ENG shop;
storage space for tape, equipment and
personal effects; and a garage for two
news vans and four of the fleet of 12
news cars. The separate side entrance
adjacent to the garage and news parking
lot makes it easy to quickly team up
news people and their equipment
without involving engineering opera-
tions people. News has its own staff of 26
operations technicians.

Tying it all together

When our planning team began work
in 1983, we knew that “WOR-TV
Secaucus” would actually describe a
4-function TV plant: program/spot pro-
duction, post-production, news/public af-
fairs and on-air broadcast operations.
Three internal departments—news, pro-
duction and engineering—would provide
creative, operations, technical and on-
air personnel to make the facility come
alive. Two or more outside producers
might also be in the plant and using its
facilities at any given time. Furthermore,
our summertime baseball coverage
operations requires 16 temporary
engineers plus vacation relief to fill out
our field and studio crews.

As mentioned previously, news/public
affairs is a physically separate facility,
with permanently assigned equipment
and people to run it. An integrated
computer-automated routing, machine
control and source identification system
was determined to be an economical
alternative to dedicating an expensive
array of recording, storage and playback
equipment to each of the two
spot/program production studios, two
l-inch editing suites and on-air opera-
tions center. To service the station's
needs, we have on-line a total of 12 type
C VTRs (and will add three more this
year), three quad VTRs, three quad cart
systems and four telecines (each with
16mm and slide inputs). A 2,000-frame
still store has been installed and will be
expanded by 1,000 frames this year.

The physically separate news/public
affairs facility includes a production con-
trol room, nine edit rooms, an audio
room and a feed room. They are con-
nected into the main plant distribution
system via master control for access to
shared equipment (such as graphics pro-
duction and still stores), to receive and
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process incoming feeds and to put live
newscasts on the air. We're staying with
%-inch as the news format because of
our present equipment inventory. A
separate 50x25 router that we brought
over handles the internal equipment
switching and control needs for the news
department.

To operate this facility efficiently and
accurately against the clock, provisions
had to be made to:

* interconnect the equipment and the
five control rooms plus the news depart-
ment rooms in any one of a literally in-
finite number of configurations;

* instantly change setups as needed
(often by vertical interval switches at
times specified down to frames);

® provide user-friendly operation; and

® create a system that was future-proof.

Routing and control

In mid-1984 we began discussions of
our system requirements with several
routing switcher and master control
automation vendors serving the broad-
cast industry. After meetings with Lyle
Keys and Dale Buzan of Utah Scientific,
we gave the company an order in March
1985 for a custom-designed SAS-1 station
automation system (see Figure 3). Includ-
ed are a 4-level, expandable AVS-1B
router, an MC 502 master control switch-
er that controls a PLMC-1 party line
machine control system, and a
32-channel source-identification system,
which provides positive identification of
all video feeds on the production and
editing control console input monitors.

The machine control system is fully in-
tegrated with the routing switcher, even
to the point of sharing the same coax
party lines that tie the 60 router remote-
control panels together. The system in-
corporates a virtual switching matrix
that allows the assignment of any
machine to any control point.

Control of machines from the master
control switcher is also accomplished via
connection to the routing switcher party
line. This virtual matrix connection
scheme eliminates the separate hard-
wired connections otherwise required,
while permitting machines to be ran-
domly assigned to, and controlled by, the
master control/station automation
system.

A small remote-control panel for the WOR
routing system.



t last! The fastest, gentlest,
most accurate VIR in the
world has a new video pro
cessor to harness its magic.

Zeus™ allows the VPR-3 to be used to
the very limits of its superior capabil-
ities to provide you with solutions to
your most pressing video production
problems. The VPR-3/Zeus combina-
tion provides slow motion and program
compression sequences with no blur,
hop or interfield vertical motion. And
for the first time with any VTR, full
bandwidth pictures are produced at any
play speed.

The VPR-3's Z-Freeze™ allows you to
freeze a video frame and release it on a
programmable basis, with field ac-
curacy. Because you said you needed
better multi-generation performance,
the VPR-3/Zeus now has a more ac-
curate velocity compensator that
handles the full band of velocity errors,
instead of just a narrow spectrum as
with conventional units.

If the absolute ultimate is what
you need in your animation business,
call your nearest Ampex sales engineer
for a demo. You'll find you can do
things with the VPR-3/Zeus that are

totally beyond the reach of any other
system. And for the fastest editing com-
bination you can buy, try the VPR3
with an ACE editor—from Ampex, with
product support and service, worldwide

Atlanta (404) 491-7112  Chicago (312} 593-6000
Dallas (214) 960 1162 Los Angeles (818) 240-5000
New lersey {201} 825-9600
[In New York (212] 947-8633)

San Francisco (415) 367-2296
Washington, DC. {301] 530-8800
Canada (416) 821-8840

AMPEX

The VPR-3 gave you the advantage.
Zeus gives you the game.

© 1986 Ampex Corpaotation
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INFORMATION ABOUT AVIG YOUR ELECTRONIC EQUIPMENT

Your Broadcast Operations
are in Danger!

The danger is serious and ever-pre-
sent. In a split second you could be
off the air...or operating with a
scrambled program-control system
...or totally shut down with equip-
ment catastrophically damaged. It's
a threat you live with day after day
and one that merits your closest
attention.

The Threat Abnormal voltage sur-
ges that occur on AC power lines, com-
munications lines and data lines are a
major cause of misinformation and
equipment failure
for the broadcast-
er. Broadcasting
eguipment is espe-
cially vulnerable,
with tall antennas
reaching up into the skies and with
electronic units of unusual sensitivity.
Difficulties manifest themselves in two
ways: (1) as physical damage .. this is
obvious damage that occurs directly as
the result of an electrical storm, or less
obvious failures that seem to occur al-
most at random, (2) as misinformation. ..
where the power surge is coupled into
the equipment causing improper events
to occur or incorrect data to be presented.
These problems are familiar ones to
broadcasters. And now, with the ever-
expanding dependance on computer
control and the corresponding increase
in the susceptibility of these sensitive
devices to damage from voltage surges,
overvoltages must be controlled and
eliminated.
“Allen & Segall/IBM, 1974

The Causes Transient power prob-
lems originate outside buildings from
lightning, ground faults, and public
utility switching, and inside buildings
from inductive loads, transmitters, air

= conditioners, fluorescent lights, etc. A

study at IBM”* identified transients as the
cause of 88.5% of all line disturbances.
Transients, sudden and extreme “spikes”
involtage, can be as short as a few nano-
seconds or as long as several millisec-
onds. Their effect can range from total
failure to the gradual degradation and
breakdown of electronic components
or systems.

The Solution MCG Eiectronics
provides total protection against these
transients for your broadcasting opera-
tion. AC power lines and data lines that
serve your internal communications net-
work are guarded day and night.

AC Power Line Protection
MCG's Surge-Master™ provides high
speed (5ns),
heavy-duty
protection
that limits
AC overvolt-
age spikes to
safe levels.
Surge-Master
protectors
are your first line of defense, and are avail-
able in configurations designed to meet your
needs, from complete building protec-
tion to individual equipment protection.

Data Line Protection interfac-
ed between network equipmentand data
lines, MCG's Data Line Protectors pro-
vide a sophisticated blend of high speed
(less than 5ns) and brute force protec-
tion against induced transient voltage
surges. Available in multiple configura-
tions, they are designed to meet your
every need, and will keep your data net-
work out of danger.

MCG Protectors Your most cost
effective insurance against downtime
and data loss caused by voltage surges
and transients.

Call or write forour
FREE CATALOG

ELECTRONICS INC |

12 Burt Drive, Deer Park, NY 11729 o 516-586-5125

Specialists in Circuit Protectors, Transients, Lightning & Surges.
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Routing switcher description

Signal Inputs  Outputs
Video 110 110
Audio 1 90 100
Audio 2 80 90
Time Code 20 20

The video matrix was prewired for ex-
pansion to 150x150; both audio matrices
were prewired for a maximum size of
110x110.

There are 50 router control panels of
various configurations and capacities
located throughout the plant. They are
all reprogrammable while on-line by
entering change commands into the
system via a standard computer ter-
minal. Access is via one of four user ports
available in the AVS-1B mainframe (two
are RS-232C, one is RS-422 and one of
the ports is switchable).

Perfect timing was the primary goal of
our new routing system. For video
distribution, we wanted signal timing
from any input to any output to be within
+0.5° at 3.58MHz. Utah Scientific
engineers said they could meet +1° at
3.58MHz. Their spec sheets, however,
said they could also provide +1° timing
at 443MHz, and that's what we held
them to. That translates to +0.8° at
3.58MHz. At the proof of performance
tests in Salt Lake City, all the router com-
ponents checked out to less than +0.7°
at 3.58MHz.

In response to our requirement that all
video sources feeding production switch-
ers be in phase whether they were ac-
cessed via the router or directly, Utah
Scientific designed a new model VDA-9D
video distribution amplifier. A total of
110 of these DAs are in the system, each
configured with four direct outputs
feeding each of the four video router
bays with an additional five outputs
delayed to match the router path lengths
for feeding studio switchers, edit suites
and other portions of the plant (see
Figure 4). Because of the numerous ad-
vantages of this method of handling
system delays, we expect that it will be
adopted hy other engineers in the design
of large studio facilities.

To bring incoming video signals into
zero timing with in-plant video, there are
six frame stores available on buses,
which re-enter the router. Lexicon audio
synchronizers are located on three of the
audio buses.

Machine control versatility

The router and its 50 remote control
panels solve the problem of making
video, stereo audio and time-code signals
available where they're needed in our
new plant. The task of providing them
precisely when they're needed by
machine remote identification is ac-
complished in two other systems.

Simultaneous machine control capabil-
ities built into the master control
switcher station automation system in-
clude: rolling backup spots in breaks dur-
ing important programming periods; and



ur VPR-80 type “C” is just

about the lowest cost VTR

you can buy without mak-
ing quality compromises. That’s why
top level broadcasters, post-produc-
tion facilities and corporate telepro-

duction studios depend on it for
“workhorse” reliability and virtually
transparent video quality. And why
smaller, but quality conscious facili-
ties use the VPR-80 for their most
important video productions.

It also makes good business sense

to consider the VPR-80 when you're
ready to phase out your 3/4" or quad
machines. You wor't believe the im-
provement this small but mighty
VTR can make!

Youw'll find VPR-80s in hundreds of
record, playback and duplicating ap-
plications, and also teamed up with
our ADO™ systems, ACE™ editors,
and Ampex switchers in complete
post-production editing systems. So
whether you're on a tight budget, but
need the best — or just need a “work-

horse” that can match your best, call
your nearest Ampex Sales Engineer
for a demonstration. And remember,
the Ampex product support team
backs you up, everywhere.

Atlanta (404) 491-7112 Chicago (312} 593-6000
Dallas (214) 960-1162 Los Angeles (818) 240-5000
New Jersey (201} 825-9600 {in New York [212) 947-8633)
San Francisco (415) 367-2296
Washington, DC. (301) 530-8300
Canada {416} 821-8840

AMPEX

. ) &%
Ampex Corporation « One of The Signal Companies tAJ

For those at the top
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AREAS OPERATIONAL
INTERFACES
COMPUTER SYSTEM
COMPONENTS | TERMINALS PRINTERS PERIPHERALS

TRAIFFlc

TO TRAFFIC AND
BUSINESS COMPUTERS |

DISK B
STORAGE .

ENGINEERING

KEYED&RD
EXTRY
TERBINAL
INEC B251)

BAR.CODE
READERS

FIELD STORE
CARTS/VTR

BAL-1
ATATION AUTOMATION
SYstos

= AVS.1B ROUTER PARTY LINE
PLMC.-1 MACHINE CONTROL

——f= MANUAL CONTROL PANELS
AND OTHER COMPUTERS

MC502
MASTER

CONTROL
SWITCHER

Figure 3. Automation system block diagram and interfaces.
VIDEO CAMERAS, VIRs,  ESS, ENG REMOTES. SATELLITE FEEDS
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(VDA.9D) ‘
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;- ~
ROUTING
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AUDIO 1
AUDIO 2
TIME CODE REF SyNG
(U]
~— 110 OUTPUTS
SWITCHER DIRECT
SOURCES SOURCES
PRODUCTION
SWITCHERS ®
(GVG-300)
Xs
MASTER
CONTROL B
(MC-502)
TIMING NOTES
(1) DELAY THROUGH THIS SECTION OF
VDA 1S EQUAL TO ROUTING
SWITCHER DELAY
(2 AT THE INPUTS TO ALL PRODUC RIDELAY TO e S CHER
TION SWITCHERS, VIDEO SIGNAL gﬁ'ﬁ; D?F:ggTER D WHE
ﬁg,gmfvﬂrg;? ffg%“;}’}ﬁf ,,:? TOSTL (4) REFERENCE IS BACK-TIMED TO
3.58MHZ : : COMPENSATE FOR FRAME SYN-
’ CHRONIZER DELAY
(5) HAS 360° RANGE FOR QC AND
Figure 4. Video signal distribution system timing diagram. WEMIVS PHASING
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acquiring and automatically recording
satellite feeds from our two C-band
satellite terminals.

Source identification

Our total of 32 source-identification
character generators are a vitally impor-
tant part of the plant signal-distribution
system. These devices connect to the
routing switcher party line, deriving cur-
rent assignment information from the
party line refresh data. Outputs from
VDAs feeding the production and editing
switcher are looped through the source
identifiers to pick up the names of the
currently selected sources for display on
the studio and edit suite monitor bank.

These displays eliminate unending ver-
bal communication between master con-
trol and the people using the feeds. On
any given day, we have more than 30 ac-
tive video sources including remotes,
and up to 1,000 recorded spots and pro-
grams being readied for post-production
or airing. The possibility for an expen-
sive error is, therefore, always present
unless there's efficient communication
associated with remote-controllable
routing system setup. Our automated
source 1D arrangement is as foolproof as
you can get.

On-air scheduling and execution

The automation system we've installed
has two separate functional capabilities:
entering the advanced schedule for
future days’ activities and executing to-
day’s real time schedule. Automation for
calculation or entry of event duration
preroll times, transitions types, single or
multichannel/multimachine control
commands and other organizational
functions are all carried out in a
microcomputer that is the heart of the
master control switcher.

Future days’ schedules are entered into
the system from computer terminals
located in the traffic department. Soft-
ware checks verify all entries for com-
pleteness and accuracy, and plain-
language displays identify unacceptable
items. A printer provides reference
documentation, and prints out an as run
log of the previous day's events. That
printout is the unofficial source docu-
ment for billing and accounting.

Terminals and a printer in the machine
room are used by our engineers to
translate the future events log into
printed pull lists that detail what to load
(tapes, films, slides, graphics or audio
carts), when to load them, and on what
machines. As loading operations are
completed, operators report their ac-
tivities through keyboard entry of house
reference numbers for the material.
Loading reports can also be entered
through bar-code word reading of
machine and cassette labels or
automated interrogation of tape/cart
recorders equipped with tape sensors
and ID readers.

Safeguards in the system detect and

WWW americanradiohictory com




AT THE STARTING LINE

You CAN'T

LL SEATTLE SLEW

FR MR. ED.

Until the horses bolt from the
gate, you can't tell a champion
from an also-ran.

Likewise, equalizers “line up”
evenly when covering the same
“flat” terrain. It isn't until you
demand “"peak” performance
that you can measure what an
equalizer is truly made of.

JBL/UREI's 5547 Graphic
Equalizer and 5549 Room
Equalizer are made of the most
advanced electronics ever
packaged in an equalizing sys-
tem. Their proprietary hybrid
circuits deliver unprecedent-
ed low noise. Discrete act-
ive filter circuits provide
the highest dynamic range
ever achieved under real
world operating conditions.

More headroom and less

“Cut Only” Room Equalizer.
While both equalizers are at
home in the studio, each is built

extra-rugged for reliable road-
ability. And perhaps best of all.
the 5547 and 5549's ultra-
efficient hybrid technology gives
you breakthrough performance
at a breakthrough price.
Compare the |BL/UREI 5547
Graphic Equalizer and 5549
Room Equalizer to anything
on any “track” Because
when “peak” performance is
paramount, the 5547 and
5549 simply leave other
equalizers standing in
the gate.

. |BL Professional | UREI
F 8500 Balboa Boulevard ELECTRONIC
Northridge. CA 91329 | PRODUCTS

Availabie in Canada through Gould Marketing

noise is also a function of the
5547 and 5549’'s unique, head-
room circuit. A special LED
display and two gain structure
controls allow you new precision
in optimizing headroom and
signal-to-noise ratio.

The 5547 Graphic Equalizer
is the ultimate tool for creative
equalization, offering both
“Boost” and "Cut” while the
5549 is the ideal corrective
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Tapecaster Audio Cartridge Units

You can spend more money on your equipment, but you can't buy a
more durable, dependable audio cartridge unit,

Tapecaster - the best value for your money.

TAPECASTER

3798 Watman Avenue
Memphis, Tenn. 38118

Tapecaster Hot Line
To order, call toll-free
1-800-638-0977

For service or technical information, cali 901-794-6937

THE BETTER
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HANDS-FREE

ENG/IFB/TELEPHONE

® Operates From Any Modular Telephone Jack.
® Single or Double-Line Models.
® Jone or Puise Dialing.

® 1 Ounce Headphone/Mic.

Exclusive features for ENG/IFB use include a
mi¢ mute switch, control for adjusting incom-
ming volume, 3 mic inputs, 3 headphone
outputs, ringer circuit for alerting user to
incomming calls.

ounce headphone/mic (with or without
nd) is available for “hands-free” tele-
phofie operation. Full size circumnaural head-
phones with noise cancelling mics are also
available for use in high ambienis. Teiephone
Is small, approx. 2" x 4" x 1" and has a clip for
attaching to user's belt. Tone or pulse dialing.
= SMyle or switchable 2-line models available.

Try It At NAB Booth 2671

R-COLUMBIA PRODUCTS

2008 St., Johns Ave., Highiand Park, IL. 60035-2499 o (312)432-7915 TWX: 910-692-2160
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warn master control of system problems
such as machines left on local control, or
not capable of remote start for other
technical reasons.

Event execution against the station
master clock is synchronized to 1/60 sec-
ond parts, and held to a precise offset.
For instance, if a multiple-spot break is
taken 0.5 seconds between I-second
ticks, that offset is held throughout the
break to eliminate chopping or upcut-
ting. When the next ID appears, its on-air
time will be trimmed or stretched to put
the plant back on 1-second tick timing.

The machine control system provides
for rolls and simultaneous feeds to air of
up to six video and audio sources on any
one programming channel, and can con-
trol up to six chamnnels at one time. We've
programmed the automation system to
know the exact preroil personalities of
every video and audio source in the
plant. Therefore, regardless of the com-
plexity of the next event feed to air, all
the signals from up to six sources arrive
at the STL input in dead sync.

A 6-machine roil couid include:

video only (tape to air);

audio only (tape to air);

backup tape (ready for air);

videotape feed as key source;
audiotape over primary source; and
audio cart ID to air.

Backup machines can be prerolied
manually it an operator suddenly
suspects that a primary feed may be in
trouble and a backup roll has not been
preprogramined. We're initially relying
on operators to monitor video and audio
feed quality and switch backup machines
to air manually, if necessary. However,
the system is capable of control from
video/audio absence and pulse-sensing
equipment, and we'll probably install
that automated trouble-spotting capabili-
ty in the future.

We feel confident that our new
automation system meets the three cur-
rent operations design criteria listed
earlier under “Tying it all together.” We
have implemented:
¢ practically unrestricted equipment and
operating location interconnection via
the routing switcher;
¢ field-accurate vertical interval switch-
ing of up to six video and audio feeds
simultaneously on each of up to six in-
dependent program channels; and
¢ user-friendly operation, with system
interface panels and intercommunication
protocols that are easy to learn and use.

The fourth design criterion was to
“create a future-proof system.” Only time
will tell if we have been successful, but
we're pretty optimistic.

Editor's note: After this article was comgleted, Gen-
Corp announced that its board of directors and the
board of directors of 1ts subsidiary, RKO General,
have approved an agreement by which MCA wouid ac-
quire RKQO's WOR-TV in Secaucus.

Acknowiedgement: Assisting McGowan in prepara-
tion of this article were Cindy Rahowitz. publcity

director for RKO General, and Boo Pauison. managing
partner of AVP Communication, Westborough, MA.
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A Beacon pointing towards

the future.

Unsurpassed reliability designed-in.
State-of-the-art, user-friendly controls
and elzctronics engineered-in.
Ease-cf-maintenance and dependa-
bility kuilt-in.

Auditronics 200 series on-air

console lights the way to broad-
casting’s brave new world.

®

auditronics. inc.

3750 0ld Getwell Road
Memphis, TN 38118
(901) 362-1350

write or :all for free brochure and technical
informat on.
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vith a view,

We'd like to open your eyes to
the incredible REV-1 digital reverb.
Because it gives you unheard-of control
over virtually all reverb parameters.
And sbmething that has never been
seen in any type of re-

And the sound itself is far su-
perior to any other digital reverb.
The REV-1 uses specially developed
Yamaha LSIs to create up to 40 early

reflections and up to 99.9 seconds of

subsequent reverberation.

verb: the capability to So the effect can be as
“look” at the sound as natural (or unnatural) as
well grshhear it. _ AL Lo e yOU V%%nt ltﬂ tg be. 1
e remote unit e could go on about

that controls the nine- the REV-1. Tell you about
teen-inch rack-mountable its 44.1kHz sampling rate
unit has a lighted high- sevems sy ae s that provides afull I8kHz
resclution LCD display bandwidth to prevent the
:ﬁat gTaII')cthfaltlg de(ziplctf n?gllra.l fre(gu_ency1 (%ontent

e results of the adjust- of the input signal from
ments you make. weveRy e awip notesoe oo heing degraded.

So getting just the [ —— ' How ithasadynamic
right reverb sound is no ERE v range of more than 90 dB
longer a question of trial L R T for the delay circuitry
and arror. e s s of and more than 85 dB for

The logical grouping of the para-
meter controls on the remote also
makss it easy to create any effect you
like. Then store it in any of 60 memories
for instant recall.

The remote also contains 9 addi-
tional RAMSs so you can store programs
and carry them with you to use any-
where there’s an REV-L

And there are 30 additional ROMs
with factory preset sounds. Many of
which can be completely edited (as can
the user-programmed sounds) by us-
ing the LEDs to tell you the set val-
ue or indicate in which direction to
move the control so you can easily
znd precisely match the value of
the originally programmed sound.

the reverb circuitry.

But why not take a closer look at
the REV-1 at your authorized Yamaha
Professional Audio Products dealer. Or
for a complete brochure, write: Yamaha
International Corporation, Professional
Products Division, P.O. Box 6600,
Buena Park, CA 90622. In Canada,
Yamaha Canada Music Ltd., 135 Mil-
ner Ave., Scarborough, Ont. M1S 3R1

© YAMAHA
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SIN: Designed to fit

By Bebe F. McClain

When space is limited, the design of a new TV production
and transmission plant must be a model of efficiency.

When the Spanish International Net-
work (SIN) decided to concentrate its net-
work news and production operations at
one site, the organization selected
Miami. The city is a hub of the Spanish-
speaking population in the United States
and a perfect hopping-off point for the
South and Central American countries
where SIN news bureaus and reporters
are located. As in other urban areas, land
and building costs were high. With
careful planning, however, the SIN
engineering department built a center
that was efficient and able to accom-
modate the needs of the network within
a limited space.

Site selection

When the search began for the site of
the new SIN news and production center,
it was soon discovered that the greatest
value could be obtained by renovating
an existing structure. Not only did SIN
need a central location but also a
building with an adjacent unobstructed
area large enough to accommodate a
10m steerable dish and two 4.6m dishes.

Luckily, a pair of older 2-story struc-
tures were found in the heart of Miami’s
Spanish district, halfway between the air-
port and downtown. The smaller of the
two buildings was targeted for business
offices; the larger building, offering
4,600 square feet, was selected for the
production center. SIN totally gutted the
inside of the larger building, formerly a
restaurant, and renovated it according to
their needs. An adjoining lot was set
aside to hold the 10m dish and a second
adjoining lot was allocated for parking
and the smaller 4.6m dishes.

Facility layout

The first floor of the main building is
dedicated primarily to non-technical
functions, containing a reception area,
writers’ and reporters’ desks, news direc-
tor's office and art composing. Four com-
plete ENG editing suites and satellite
uplink/downlink rooms with monitoring
equipment are also located on the first
floor. (See Figure 1)

McClain is president ot B F McClain Productions.
Asheville, NC.
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Every inch of the facility has been
planned from a technical and traffic
standpoint. For example, the reporters’
desks are situated on the back side of the
first floor, near the back door and park-
ing lot. A wall of editing booths is located
beside the row of desks. A reporter can
dash in the back door with tapes, write

the story and step into an edit booth a
few feet away without encountering
another soul, except perhaps a fellow
reporter.

Each of the four edit rooms has
acoustically insulated walls. The edit
suites are only large enough for the
equipment and two people. Two %-inch

Figure 1. First-floor layout of the SIN News and Production Center in Miami.
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EIGHT QUESTIONS

YOU SHOULD ASK WHEN
BUYING WEATHER RADAR.

Where does the

¢ data come from?
The National Weather
Service is now fully
operational with a
series of radar trans-
mitters called RRWDS:
it's their primary pre-
cipitation detection tool.
The Alden C2000R is
the color radar display
system which allows its
subscribers to access
any of these RRWDS
transmitters, on a direct
line or dial-up basis.

What if I only

e want three or
four sites?

With the Alden system, there’s no
need to pay for access to the
whole country if you only need
data from a few radars. You specify
the sites you want, and we pro-
gram your auto-dialer phone to
receive these sites. You pay only
for the sites you need.

3 Will I get busy signals?

e Probably not. The systemis
designed so multiple users can call
simultaneously. And because we
know who has access to each
radar, we can expand the system
as subscribers increase.

What about service?

» Of course the transmitters are
maintained by on-site government
technicians. And for Alden equip-
ment, we maintain a nationwide

service network for reliable
operation.

What features are included?

The Alden C2000R has a
number of built-in features that
are costly options in other radar
display systems. Zcom, range
rings, sweep line, NTSC/RGB

Westborough, MA 01581, (617} 366-8851
Please send information on:

0O C2000R 0 C2000M 0 C2000R/S |
Name

Title

Company

Street

City State Zip

compatibility, time
lapse and level flash-
ing are included in the
standard C2000R. And
there's no hookup
charge to connect to
any radar.

Are there

e options?
You can add additional
memory, clutter
blanker, alarm, cus-
tomized backgrounds—
even a high-resolution
printer for color print
or transparency. And
for a surprisingly small
additional cost, you can
convert the C2000R
to the C2000R/S, which lets you
receive color weather graphics
from private data bases.

Can we afford it?

®» The Alden C2000R is far
less expensive than other
similarly equipped radar display
systems. lf you don't need all the
features of the C2000R, the cost
is even less for our C2000M
radar monitoring system. If
you've looked at weather dis-
play systems in the past, you
will be pleasantly surprised at
the cost, lease or purchase, of an
Alden system.
8 How do I find out more?

o Just fill in the coupon, or call

Alden, and we'll be happy to set
up a demonstration.

Add weather graphics capability at a surprisingly low cost with our C2000R/S

ALDEN
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VTRs with edit controllers, an audio mix-
er, monitor and microphone are installed
in each suite.

The second floor is dedicated to pro-
duction. Within the 2,100-square-foot
area, SIN placed a 30" x 30" studio, equip-
ment room with combined master con-
trol and videotape recording area, con-
trol room with switcher, producer’s desk,
character generator and digital graphics
system, audio production center, and
engineering office. (See Figure 2.)

The production control room is well
thought-out, and takes into consideration
the space needed for equipment and peo-
ple. A small area is allocated for the
audio booth because only one person is
The SIN control room showing the preduction switcher and monitor banks. usually involved in mixing. Audio pro-
duction is located in a room at the back
of the main control room. The booth
houses a 16-input audio console, profes-
R sional cassette deck, Y-inch reel-to-reel

STATION deck, cart machine, stereo synthesizer,
limiter/compressor and reverb system.
: n Double glass doors isolate the audio

» operator from control room noise. The

entire audio system at the SIN production
center is stereo, using discrete left and
right channels for distribution and
transmission.
: Nine 19-inch racks house three com-
A STUDIO puter camera remote control units, a
frame sync for outside feeds, a clock
system gen-locked to WWV reference
time, a routing switcher and sync
system. The SIN routing switcher is con-
figured as a 30x20 system that can be ex-
panded to 50x20.

gé’ STUDIO Planning for the SIN plant encom-
9 clélﬁggfs passed the obvious requirements to the
W .
— : smallest details. For example, all
L sounp  * L souno monitors are installed at eye level. And,
LOCK LOCK the VTR area also functions as a tape
Sy s e .AREA,__ evaluation recording center using three
— [ bl _- 341
MONITOR RACKS | l-inch VTRs and two %-inch broadcast
LIGHTS - VTRs. The two systems face each other
§§ CLOSET on opposite racks. An operator can stand
zs between the two rows and have access
2= PRODUCTION PANEL, STILL- to all units and support equipment.
oo .
=a STOF::EﬁSAGGEEZFg%?(AND Two TBC racks are provided for the
s Z " %-inch VTRs. The enclosures include col-
Restroom | CONTROL ROGM or monitors, wavefor.rr'l momtors and
1 vectorscopes. The additional equipment
: was installed because SIN uses a lot of
e ) %-inch tape on the air. A convenient
) The main equipment and VTR room.
SLIDE STAIRS . . =
r PROJ TO FIRST # !
s rﬂ — FLOOR
] Autio GRAPHICS
ROGM CAMERA
T AUDIO
EQUIPMENT IEVTRe
— -
ENGINEERING MASTER CONTROL VIDEOTAPE |
OFFICE AND AREA AREA
SHOP AREA
EQUIPMENT RACKS
Figure 2. Layout of the second-floor SIN production/technical center.
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Why carry the burden of high Telco rates
when you can own a TFT microwave Studio-
Transmitter Link? At a Suggested List Price of
88,750, the Model 8300 Composite Stereo STL
is a one-time purchase that could save you
over $20,000 in 5 years*. Your operating
cost in one year amounts to only 20¢/hr. if
you're on 24 hours..then it's paid for!

If you're a mono AM station our Model 7700 is
only $7195 Suggested List. That's about a
S10,000 savings in 5 years and a l-year
operating cost of 82¢/hr. before it's paid for *.

For superior audio integrity from studio to
transmitter, for increased reliability and conve-
nience, for dramatic savings in the long run,
the choice is TFT.

WHY BEAR

And, our STL's are backed by a 2-year war-
ranty. It pays to Own Your Own. Beat
Telco...Buy TFT.

TIL LTLLTERCRETIR T Rt

* Bosed on a minimum STL life expectancy of 5 years and Telco
rates of $500 per month (stereo) and S300 per month (Mono)

“See us live at NAB Booth 3420!”

T - T ... Where new things are happening!

II'I”[ 3090 Oakmead Village Drive, Santa Clara, CA 95051
fe—— Phone: (408) 727-7272 TWX: 910-338-0584
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The audio-mixing booth adjacent to the control room.

layout and high-quality monitoring
equipment allows tape corrections to be
made quickly.

SIN produces a nightly national
30-minute news program that is uplinked
for simultaneous distribution to more
than 300 affiliates across the United
States. Receiving and transmitting equip-
ment for the 10m uplink/downlink
C-band system is located in a small room
within sight of the dish outside. There
are two satellite transmitters. One is ac-
tive and the other is configured as a hot
standby. The room also houses three
satellite receivers, monitoring and test
equipment, and an antenna position con-

STOP

troller for automatic dish alignment.

The nightly national news is anchored
from the 30'x30" studio outfitted with
three auto setup computer-controlled
cameras and prompters. Within this area
is a news set and another set used for
commentary.

SIN used a tightly designed lighting
grid of 4'x4’ instead of the more common
6'x6’ grid. This allows operators to more
easily locate lights among the two sets
and evenly illuminate either one. The
dimmer bank and patch panel is located
outside the studio, with a remote control
panel inside.

The air-conditioning system was

COSTLY DOWN TIME

Installed between the power source and
equipment to be protected, the LEA line of
Surge Eliminators will prevent equipment loss
and downtime due to High Current Surges.
Overvoltage Transients and EMP

They're available in powerline current ratings

from 10 to 4,000 amperes for computer
Radio/TV Broadcast, industrial and other loads

LEA Surge Eiiminators:

* Handle up to 50,000 joules of energy

* Dissipate 99% of lightning surges

¢ Handle surge currents up to 200,000
amperes

¢ Respond in 5 nanoseconds

* Are available in 1 through 3300 KVA ratings

* Automatically reset

* Use a Multistage SERIES hybrid design

The LEAder in pure power technology

L7
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LEA Dynatech inc.

Contact Broadcast Systems Group

12516 Lakeland Road
Santa Fe Springs, CA 90670
(213) 9440916

TWX: 910-586-1381
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designed to distribute a large volume of
air at low velocity. Three separate air-
conditioning systems were installed: a
5-ton unit for the studio on the second
floor; a 10-ton unit for the first floor; and
a special air-conditioning unit for the
satellite transmission room.

Power/cabling

Of all the technical considerations in
facility planning, electrical distribution
design was the most complex. Florida
Power and Light had planned to supply
the production center with 120/240V
3-phase open-delta high-leg ac, but the
satellite transmitter and light board re-
quired balanced 3-phase 120/208V
power. SIN installed transformers to
make the needed conversion after
Florida Power delivered it.

All technical equipment at the facility
is tied into the same system—the
120/208V  balanced line—to avoid
creating 60Hz noise problems because of
potential differences at various loads.
The office lights, office equipment and
air conditioning are carried on the un-
processed 120/240V open-delta utility
feed.

Backup power was the next considera-
tion. Because an uninterrupted power
supply (UPS) was cost-prohibitive, SIN
decided to go with a spare diesel
generator and manual transfer system.

Another major consideration was plan-



Harry J. Pappas
President
Pappas Telecasting

Comark performance satisfies the most
exacting customers...again and again.

Harry Pappas was SO impressed with his first Customer service backed by engineering in depth is Comark’s
Comark ‘S’ Series 220kW Transmitter, formula for satisfying the needs of the most exacting user.
he bOUght a second. Services and Equipment that Comark supplies include:

You don’t get to be a leader in the in- e Klystron UHF Transmitters from 10kW to

dependent television broadcast industry by 240kW

making the wrong decisions about TV ettt © A cOMplete line of Tetrode TV Transmitters
transmitters. When Harry Pappas was e i from 1 to 10kW

ready to build his New Super-power station, e Turnkey Installations

WHNS-TV in Asheville, N.C., he chose the e On-site Retrofit Programs

Comark “‘S” Series 220kW Transmitter. In » 24-hour Field Engineering and Customer
Harry's own words: ‘‘The transmitter lived i Service

up to the promises made by the Comark ¢ RF Transmission Line, Components and
people...and then some. In terms of per- | Hardware

formance, specifications and efficiency y | ° Site Surveys

ratings, | couldn’t have asked for more.” LA . .
=L Whether your requirements are simple or

Naturally when it came to choosing the complex, Comark stands ready to profes-
transmitter for his next station in Omaha, Nebraska, there sionally satisfy your needs. Call (215) 822-0777 or write Comark,
was only one choice: Comark’s “S'" Series 240kW rig. P.O. Box 506, Route 309 and Advance Lane, Colmar, PA 18915.

At Comark, we are especially proud to have gained the con- —
fidence of a knowledgeable industry leader like Mr. Pappas.
But building superior transmitters is only a part of our story.
We continue to work even harder at building a superior
transmitter company. —
Circle (30) on Reply Card Se= Us at NAB Booth 3561
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ning of cable distribution throughout the
plant. All video, audio and control cables
go through a carefully laid-out system of
cable trays, designed in conjunction with
the equipment rack layouts. Cables can
be run easily from one point to any other
point. Extra cables were not installed
because lines can be run through the
tray system in two to three minutes.
Power lines are run in metal conduit,
totally separated from the trays.

Future plans

The SIN news and production center
was planned for expansion—but reason-
able expansion. You can overspend for
overkill. The existing space of the center
limits future growth, so planning for
some expansion without wrecking the
budget was important. This can be a dif-
ficult judgment, however.

The SIN project illustrates how to
assess the real space requirements of
each department vs. the total space
available, as well as analyze traffic flow.
Make every inch count. Closely examine
the technical and electrical requirements
of the plant. Look at other groups’
facilities while you re-examine your pres-
ent installation. Learn from your suc-
cesses and learn from your mistakes.
Editor's note: ‘The author Tckno_wledigesithe
assistance of SIN's Robert Porter, vice president of

engineering, and Jose Boveda, chief engineer, in the
preparation of this article.

11306 SUNCO DR., RANCHO CORDOVA, CA 95670
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Television to go

By Robert A. Speaks

One hundred thirty-four days from
shovel to switch. That’s the story of the
birth of WYMT-TV, a new station in the
mountains of eastern Kentucky. The
accomplishment is believed to be un-
paralleled in recent broadcast con-
struction history. Between the June 7,
Spe;k_smlreaor of news dev_elopments for
WKYT-TV in Lexington, KY.

The studios and offices of WYMT-TV,
Hazard, KY.

The reconfigured peak of Buffalo Mountain,
location of the WYMT transmitter and
tower. Workers can be seen building an ice
shield to protect the transmitter building
from falling ice from the tower.

1985, ground-breaking ceremony and
the Oct. 16 sign-on, workers managed
to construct and equip a full-service
16,000-square-foot TV plant. And
when you consider the terrain prob-
lems that had to be overcome to
achieve the planned networking of
bureaus and a sister station, the
achievement is even more noteworthy.

WYMT is located in Hazard, a com-
munity of about 5,500. You might ask,
“Why invest upwards of $6 million to
put a new TV station in a community
the size of Hazard?" The answer,
however, would be clear if you ex-

]
i B

STUDIO-TRANSMITTER LINK
AND INTER-CITY RELAY SYSTEM

110-500 MHz

® PLL frequency modulated oscillator
with high spectral purity

® No frequency multiplication. No
spurious emissions

® Automatic VSWR protection

® Very reliable and simple to install and

operate

® 4-Section helical resonator preselector

filter

® Low noise monolithic IC front end
® Double balanced mixer and ceramic
filter IF amp

® L ow distortion wide bandwidth audio

circuits

See us at NAB booth 2615
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TELEVISION REMOTE TRUCK
DESIGN AND CONSTRUCTION

Innovative concepts, attention to detail : With a decade of nationwide service
and competitive pricing has identified and dedication to quality, Centro is a
Centro as an attractive alternative for design and engineering firm

mobile facilities planmning, chassis and employing the disciplines necessary
floor plan delineation, systems to implement successful television
integration and project mobile systems and facilities.

implementat on.

Call us today and compare our services and prices.

CENTRO CORPORATION Seealive
9516 CHESAPEAKE DRIVE demonstration in
SAN DIEGO, CALIFORNIA 92123 333:&32759

Centro (619) 560-1578
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The transmitting antenna being hoisted up
the tower.

amined the community’s location in
relation to central Kentucky. Station
management planned WYMT as a
regional outlet, covering at least 25
counties with 1.33 million watts ERP
on channel 57.

Building the facility

The biggest hurdle to overcome in
the construction of WYMT was the
topography of the area. One of the
primary challenges to engineers was
building 2-way microwave relay
svstemns through the mountains to link
the facitity with WKYT-TV in Lex-

ington (its sister station about 100 air
miles to the northwest), with a news
bureau at the state capitol, and with
another bureau in far eastern Ken-
tucRy, about 65 miles east of Hazard.

WYMT is located in a valley between
two small mountains. The facility is
out of sight of the station’s 1,000-foot
transmitting tower, located atop a
2,000-foot mountain about five miles
from the studio. It was necessary,
therefore, to bounce the STL signal off
a passive reflector located on one of
the small mountains to reach the
transmitter site. To tie WYMT with
sister station WKYT, a second tower
was erected on a mountain 54 miles
away. There, two microwave receivers
and transmitters complete the hop to
and from Lexington. To add the far
eastern bureau to the microwave net-
work, a fiber-optic link was used be-
tween the bureau office and another
tower on still another mountain.

The 2-way microwave network
enables the exchange of programming
and news reports, connects the com-
puters of the two stations, ties together
the telephone systems of the stations,
and permits a dedicated intercom be-
tween the two master control rooms.
And, WYMT has become one of the
smallest TV newsrooms (the news staff
totals 16) to be computerized. Ter-
minals at the WYMT newsroom and
the eastern Kentucky bureau are inter-

faced via the microwave network with
the WKYT newsroom and the state
capitol news bureau.

Now for the hard part

For openers, Buffalo Mountain, a
heavily wooded peak, had to be recon-
figured by bulldozers to permit con-
struction of the transmitter building
and tower. That presented another
unique challenge. Can you imagine
backing a loaded concrete truck 1,000
feet down a freshly bulidozed path as
steep as 40°? Even a slight miscue
could have sent the truck and driver
hurtling several hundred feet straight
down.

Furthermore, it's a rare day when
the wind is not blowing on Buffalo
Mountain. Actually, WYMT could have
been on the air several days sooner,
but the tower crew had to wait for a
period of calm to hoist the antenna
aloft. Mountain construction does pre-
sent its special problems and
challenges.

Construction crews and engineers
often worked around the clock to com-
plete the project by the target date. The
entire effort can be summed up in two
words: commitment and planning.

Editor's note: Hal Schumacher, WKYT-TV
director of engineering, and Chas Cailaway,
WYMT-TV chief engineer, assisted in prepar-
ing this article. | ;r;))m

We Cater to

the Broadcast Engineer.

We're Famtronix \
and we're specialists
in the broadcast industry.
We know the busiress, it's
problems and solufions, ——

Together with ITT Cannon, we’ll help you find
the connectors necessary to keep your station
operating Bawlesslv.

Take ITT Cannons full line of audio and video

the popular XLR, AXR, EP series, XLB, circular
Din, and FDL.
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“Cannon connectors
are rugged and

reliable and they are
available right now from

the experts at Ramtronix. Call us,
we're here to cater to your every need.

RAMTRONIX

connectorz. Ramtronix stocks them all, including r]
i ! 67 Jefryn Boulevard East
9 Deer Park, New York 11729 CANNON ITT

(516) 242-4700

THE GLOBAL CONNECTION




AVS, manufacturers of the best selling standards converter and signal processor, introduce the AVS 6500.
The new model now includes Genlock ...RGB output...SECAM input...PAL-M option....
Automatic input selection with manual override...Freeze-frame/Freeze-field... Multigrab...other processing
features of both the AVS 6000 and AVS 6500 include Switchable motion interpolation...Noise Reduction...
Horizontal and vertical chroma retiming ... Detail enhancement...NTSC comb filter decoder ... Timing stabilisation.
Both models are mountable 19” rack designs with the option of a remote control panel.

(- == 5 —=— cegmee
Setting the Standard Worldwide

AVS, Venture House, Davis Road, Chessington, Surrey KT9 1TT. Telephone: 01-3915678.
Telex: 267439 AVS. FAX: 01-3915409.
AVS inc, 100 Cak Street, Norwood, New Jersey 07648 USA.
Telephone: 201 7671000. Telex: 642107.
A Member of the AVESCO plc group.

AVS users indlude: ABC - BRITISH TELECOM - CBS NEWS - CENTRAL OFFICE OF INFORMATION (UK) - CHANNEL 7 (Australia) - CNN - HELSINKI TV - ITN - MINISTRY OF INFORMATION (Kuwait)
QATAR TV - UNIVERSITY OF THE WEST INDIES - VISNEWS (UK) - WORLDWIDE TELEVISION NEWS
Circle (34) on Reply Card
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New horizons

for ITFS

By Neil Tegart |

ITFS has come of age and is now assuming an important role
in the distribution of educational programming.

The concept of ITFS—Instructional
Television Fixed Service—has only
recently received serious attention from
many stations in the United States and
Canada. One of the pioneers in ITFS im-
plementation is the Access Network and
its satellite-based distribution system.
The Alberta Educational Communica-
tions Corporation is a public service TV
and radio network with the responsibili-
ty to meet specific educational needs in
Alberta, a province in western Canada.

Tegart is manager of broadcast services at the Access
Network, Edmonton, Alberta.

CABLE
OPERATOR

COMMUNITY
DISTRIBUTION

The Access Network (its trade name) was
established in 1973 to serve the 2.4
million residents of the province, spread
out over a quarter million square miles.

The network broadcasts about 95
hours of programming each week. The
downlink signal is received by the cable
systems in 107 communities, with
520,000 actual subscriber homes. Ap-
proximately 120 specific TVRO dish-
placement sites, located in schools,
libraries, museums and other educational

Figure 1. Diagram of the Access Network
AM/FM/TV production/distribution system.

FM SUBCARRIER
TRANSMITTER DEMOD

TVRO

EDUC
INSTIT

TVRO

facilities, enable receipt of the Access
Network in non-cabled areas. The net-
work also includes 14 FM stereo radio
transmitter sites and one AM station.

Broadcast operations

All programs for broadcast, whether
produced in-house or purchased,
whether on tape or film, are dubbed to
1-inch format with drop-frame time code.
A technical check is made for quality,
then the tape is forwarded to the broad-
cast master library. An automated con-
trol system drives the satellite feed.
Block schedules are entered into the con-

]
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AMEK announces
the “soft” solution.

Introducing the APC1000".

Over twenty years ago, the
concept of multi-track
recording for stereo went
from two to three tracks.
Today, mixing 64 tracks is
rot unusual. The nature of
audio, with digital sources
and programmable
electronic instruments, and
the wide variety of
functions demanded in
recording have radically
changed the requirements
for an audio console.

Clearly, the answer to
today's needs for audio
control does not lay in
yesterday's thinking. AMEK,
long the leader in audio
console innovation, has just
re-defined audio control —
the virtual console.

By removing the constraints
of twenty-year-old console
philosophy, AMEK has
designed the obvious solu-
ticn for recording, sweeten-
ing. TV Stereo, and film. The
need for operational
features and instant repeat-
ability has grown but has
yielded consoles of out-
sized proportions and
excessive electro-
mechanical complexity. In-
line or split monitors, and
hard-wired systems, limit
the operator's capabilities.

Distributed by:

The AMEK APCI000 Large
Architecture Console™ System
is the “soft console” we've all
waited for. Centralizing all
redundant switch and control
functions into one simple
logic driven key entry panel
has greatly expanded the
flexibility, while reducing the
overall size of the console
and dramatically increasing
accessibility. Dynamic Reset,™
Synchronous Reset™ and
simplified Recall, up to 128
inputs and 64 busses are just
a few of the features of an
APCI000.

And, in keeping with the
APC concept, AMEK has
introduced the BCII, a cost-
effective open architecture
console system for all broad-
cast or production applica-
tions, featuring audio-foliows-
video capabilities. The AMEK
BCII is customizable for your
operation, yet is totally user
reconfigurable.

Take a closer look at the
APCI000 and the BCII . ..
the soft solutions to today’s
serious engineering needs.

b

Wty

1985

See the future . . .

AMEK will unverl the
APCI1000-LAC and the BCH
at NAB-Dallas - Booth 2558.

AMEK

AMEK CONSOLES INC., 10815 Burbank Bivd., North Hollywood, CA 91601 Tel: 818-508-9788 Telex: 662526 AMEK USA
AMEK SYSTEMS AND CONTROLS LTD, Islington Mill, James St., Salford M3 SHW UK. Tel: 061-834-6747 Telex: 668127 AMEK G
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CK AUTOMATIC

CRICKET DOLLY
(Electric Hydro Drive)
220V AC-DC,

N5V AC

CK/2 MANUAL

CRICKET DOLLY
(Hand Pump Action)

Gauge 62"

Fuly open Cricket Fully collagzs2d Cricket Trianglar

Gaige 36" contigL@ator

To receive detailed information inquire directly to Elemack.

e IemaCk ITALIA s.cl.

00148 ROMA - VIA POGGIBONSI, 15 - PHONI 5231994-5236163 - CABLE: ELEMACK - ROMA - TELEX 610183
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troller weeks in advance. Program pro-
mos and fill material are then added to
produce a complete air log.

Sources from VTR, live studio, audio
cart, character generator or remote
satellite reception are available for pro-
gramming. A typical 13%2-hour broadcast
day may encompass 140 programmed
events or tape rolls. Because the Access
Network is an educational facility, sta-
tion 1Ds, program promos and public-
service bulletins are used, but there are
no commercial breaks or messages.

The interconnect system

Although the master control area is
tied to the production facility, it main-
tains the capability to run independently,
if necessary. The audio/video signal
leaving master control is sent via 15GHz
microwave STL to the uplink site where
the CKUA stereo feed from the radio
studios is added using low-level subcar-
rier generators. (See Figure 1))

Landlines between the studios and the
uplink site serve to back up the main
STLs. Discrete left and right audio signals
are transmitted over the satellite. TV
audio is transmitted as a conventional
high-level subcarrier to permit easy
demodulation of the TV network feed us-
ing inexpensive TVROs. The combined,
unscrambled signal is then uplinked to
Anik C3, a Canadian Ku-band satellite
located at 117.5° (almost due south of
Alberta), and distributed throughout the
province.

Because of the unique design of the
Anik series of satellites, spot beams are
used. These effectively concentrate the
downlink signal, producing approximate-
ly 42dBW to 45dBW EIRP, at 5dB power
back-off, within the main lobe. This
allows relatively small TVROs to be
employed in most situations. For
general-purpose applications, 1.8m
antennas are used, and 3m to 3.7m units
are used at cable headends and rebroad-
cast sites. Satisfactory results have been
achieved in some areas using 1.2m
dishes.

The downlink signal is received by
three types of sites:
¢ cable headend operations for distribu-
tion to the local community;

* CKUA-FM stereo radio transmitter
sites and CKUA-AM for on-air broadcast;
and

¢ specific TVRO dish-placement sites.

With any loss of video or audio, alarms
built into the system are triggered and
alert the master-control operator to the
malfunction. This alarm system also
detects after-hours loss of carrier
modulation and automatically alerts a
technician to effect repairs before morn-
ing sign-on.

To log the broadcasts, to verify content
and quality of material aired, and to
check overall system performance, the
satellite return signal is recorded (for
audio and video) on VHS slow-play VCR.

Continued on page 70
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For over a half-century, JVC
has worked to raise the stan-
dards of the electronic industry
throughout the world. The
professional video communica-
tions division of JVC Company
of America is a vital part of that
creative process.

Where it all began

In the early days, Victor
Company of Japan, Ltd. (the
parent company of JVC Com-
pany of America), was called
the Victor Talking Machine
Company. Implicit in its name
was the manufacture of audio
equipment. The company fo-
cused on a new technology, an
electrical system (as opposed to
the established mechanical
means) of capturing sound. This
system resulted in a major im-
provement in the recording of
musical entertainment over
earlier gramaphone records by
expanding the dynamic range
and frequency response re-
stricted by mechanical systems.

With the invention of the
photo-sensitive electronic
camera tube and the emergence
of television from the labor-
atory, JVC was involved early
in the development, design and
manufacture of Japan’s first
television equipment and broad-
casting facilities back in 1939.
JVC had started a research and
development program on video-
tape recording methods at its
own Central Research Labora-
tories as well.

In 1959, JVC demonstrated

1971
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1976 VHS Yz-inch home video format
1974 Portable color VIR

%-inch U-format video cassette
recorder
1959 2-head helical scanning VTR

1955 R & D starts on VTRs

the first helical VTR using two
heads to record video signal
slant tracks at a small angle to
the tape travel. In 1972, the
first cassette appeared, the
#-inch U-Matic format. But it
was JVC’s development of the
Video Home System (VHS), in-
troduced in 1976, that produced
an impact on electronic
lifestyles and a revolution in
home viewing.

VCRs and cameras

The video research and
development programs encom-
passed video recording systems
and cameras. The outgrowth of
this work has been the manu-
facture of both one-tube and
three-tube color cameras in-
tended to be operated as stand-
alone units in field and studio
applications or integrated with
VCRs for ENG (electronic news
gathering) pickup by broad-
casters and cable systems.

The use of computer-aided
design and manufacturing
techniques have made possible
compact and lightweight
assemblies well-suited to ENG
use and have been a major fac-
tor in the rapid increase in the
use of video in place of film for
entertainment and docu-
mentary program production.

JVC MILESTONES IN VIDEO TECHNOLOGY

1984 Hi-fi VHS recorder

1983 Compact Lolux camera

1982 VHS-C standard

1979 4-head SP/EP recorder

1978 Portable VHS system

1932 Production of radios
1930 Production of phonographs

EFP (electronic field produc-
tion) equipment permits a
mobility equal to or greater
than that of film equipment and
provides the significant advan-
tage of immediate playback for
evaluation by the camera
operator, director and per-
formers.

PROCAM

Most recently, JVC has ex-
panded its line of KY-series
cameras into the high-perform-
ance production market with
the PROCAM line.

The KY-320U and KY-950U
PROCAMs are Plumbicon-tube
production cameras with low-
light sensitivity. The KY-950U
utilizes low output capacitance
diode gun Plumbicon pickup
tubes and a broadcast grade
prism system.

The KY-320U, which uses
S-M (electrostatic focus/elec-
tromagnetic deflection) Plum-
bicon pickup tubes, provides
the industry with truly profes-
sional Plumbicon performance
at a retail price of under
$10,000. Both PROCAM mod-
els have features such as
automatic setup for black
balance/white balance and
centering, an RS-170A SSG cir-
cuit, dual edge vertical and
horizontal contour correction,
and split and full-field (selec-
table) color-bar generator.

Additionally, both models in-
clude unique highlight compres-

JVC MILESTONES IN AUDIO TECHNOLOGY

1983 Dynamic Super-A amplification

1982 Co-development of Dolby*-C NR
IC CD player

1980 Super-A amplification circuit
1979 PCM audio processor

1978 Metal-tape-compatible
cassette deck

1973 Quartz-servo turntable

1970 CD-4 4-channel record technology

1966 S.E.A. graphic equalizer

1958 Japan’s first stereo system

1957 Production of electronic organs

1956 Marketing of tape recorders

Advertisement




I

ommitted to
34U

What better way to show a commitment
than to introduce the finest, most inno-
vative %" Editing Recorder ever made?
The commitment is JVC's. The recorder
is the CR-850U.
CR-850U. With a new level of picture
quality!
CR-850U. With a new level of conve-
nience!
CR-850U. With a new level of flexibility!
CR-850U. With a new level of reliability!
SMPTE time code ... built-in editing
control functions ... 47 dB signal-to-noise
ratio (the highest available!)... Y-688
dubbing for clean transfer without distor-
tion...rack-mountable ... full direct-drive
transport. .. unique diagnostic warning
system ... front panel test points...con-
nections for serial and parallet remote
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controllers ... alt this and moret
The quality, the convenience, the flex-

ibility, the reliability you've asked for!

Here, now, in the unique JVC C=-850U

Editing Recorder!

For more information, call, toll-free:

1-800-JVC-5825

JVC COMPANY OF AMERICA

Professional Video

Communications Division

41 Slater Drive EiImwood Park,NJ 07407

JVC CANADA, Scarborough, Ontario

<1985 JVC Company of America




sion circuits and an automatic
level-depend circuit to reduce
noise in dark areas of the pic-
ture.

The PROCAM product line is
marketed and supported by
JVC through a group of video
systems representatives. This
allows JVC to provide a service
and support program which in-
cludes: a) one-year warranty on
parts and labor; b) priority-
repair procedure at a central
location; c¢) overnight parts
availability; d) loan equipment;
and e) on-site maintenance
training availability.

Recorders— VHS and %4-inch

The professional video com-
munications division’s line of
VCRs begins with its newest
addition, the CR-850U editing
videocassette recorder. Built to
the specifications required by
dealers, customers and end-
users, the CR-850U features
numerous capabilities and
qualities, including SMPTE
time code, built-in editing con-
trol functions and 15 new cir-
cuits to give the VCR a 47dB
signal-to-noise ratio. This VCR,
a symbol to the industry of
JVC’s commitment to the
%-inch format, contains a
diagnostic warning system with
double-digit codes to enable the
operator to detect and correct
problems. Front panel test
points are provided for deter-
mination of levels and controls.
The CR-850U also features an
improved drop-out compensa-
tion circuit for enhanced signal
quality and vertical interval
head switching.

Built-in editing control func-
tions include entry-in/out,
preroll, preview and perform.
Many editing jobs can,
therefore, be handled without
an additional controller. The
CR-850U is capable of connect-
ing to serial and parallel remote
controllers, allowing it to inter-
face with a variety of systems.
When the appropriate serial
controller is used, the VCR will
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also perform the jog-function.
The CR-850U offers visible pic-
ture search from 1/30 to 10
times normal speed. In fact, it is
possible to search up to 15X for-
ward and 20X in reverse with
certain monitors that can lock
onto the picture. Other features

include separate audio/video
tracking meters with level con-
trols, independent audio
limiters, balanced audio with
XLR connectors, external sync
and subcarrier inputs.

Among the other models in
JVC'’s %s-inch line are the CR-

The PROCAMs KY-950U (above) and KY-320U (below) are Plumbicon, prism-optic

cameras that feature low light capability.

www americanradiohistorv com
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JVC'’s experience —and
success —in designing
the highest quality and
reliability into compact
video production cam-
eras is unmatched. Now,
continuing this tradition
of high performance at
an affordable price, JVC
has brought a “high-
end"” teleproduction
camera within the financial reach of pro-
duction people often victimized by mod-
est budgets. This time, it's ProCam 320.

What a package!

sensimiviTy. ProCam 320 features
three, 2/3" Plumbicon pick-up tubes for
incomparable picture quality. A refined

axe the .
suitable for both studio
production, EFP,or ENG;
or, indeed, to any applica-
tion, anvwhere, that calls -
for iop quality video pro-
duction while staying
within a tight budget.

PROCAM TECHNICAL
supPORT. Your ProCam
sales representative will
be happy to explain the
availablity and calibre of
the ProCam technical

f/1.4 prism optics system provides hori- support program.
zontal resolution of better than 600 lines For a demonstration of
at center. A 2H vertical contour correction the ProCam 320 Video

Camera, a 320 Spec
Sheet, or JVC’s complete
catalog, call, toli-free:

1-800-JVC-5825

JVC Company of America
Professiona!l Video Division
41 Slater Drive,

Elmwood Park, N.J. 07407
JVC CANADA,
Scarborough, Ont.

circuit further assures image clarity. And
minimum ilumination measures only 38
lux (3.6 fc) at f/1.7, permitting shooting
even in limited or artificial light.

A video S/N ratio of 57 dB. Calor fram-
ing output signal (RS-17CA). A split field
color bar generator for consistent color
reference. A genlock circuit for maintain-
ing a stable picture while switching or
mixing with other signals lacked
on the same source.

EASY OPERATION.
Several 8-bit data mem-
ory chips offer operator
conveniences for quick
set-up and consistent
performance. These
include: Auto centering,
auto-black balance and
auto-white balance,
auto black level sta-
bilization and auto
beam control circuits.
Matrix masking for true
color reproduction and
automatic protection for
the pick-up tubes are a
few of the many features
standard on this new
camera.

VERSATILITY. Easy
portability. Outstanding

© 1984 JVC Company of America
ProCam is a trademark of US JVC CORP.
Plumbieon is a registered trademark of
North American Philips Corp.

*+ Gaticon is & registered trademark of
HitachiDenshi, Ltd.

L JVC COMPANY OF AMERICA
performance in low-level Protessional Video Division
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Rack-mounted or tabletop-configured CR-850U units operate remotely through

serial or parallel control formats.

4900U portable VCR, complete
with SMPTE time code, as well
as the TapeHandlers, a series of
microprocessor-bhased logic con-
trolled VCRs with a host of
features (SMPTE time code,

H-phase control, FM-FM dub-
bing, auto-preroll, ete).

The VHS line includes the
BR-8600U, a full-function
editing videocassette recorder;
the professional hi-fi duplicator;

and the BR-6400U and RBR-
6400TR tri-standard VHS
recorders.

Audio products

But communications means
audio, too. And the professional
video communications division
incorporates an assortment of
audio products to fulfill the re-
quirements of the audio and
video specialist.

JVC involvement in audio
technology is exemplified in the
many “firsts” for which it has
been responsible, including the
first LP (1953), the first quartz-
crystal speed-controlled turn-
table for vibration-immune
precision pitch (1973) and the
first metal and oxide-compat-
ible tape cassette deck.

Ongoing research for the
maximum in quality and fidelity
led to concentration on digital
encoding and master recording
of digital signals. JVC’s com-
mitment in this industry is ap-
parent, with over five years of
digital audio experience, first

—

VF-550U
VF-515U KA-M50U s .
(1.5" viewfinder) M-KS0U [: g {(Handgrip) (5.5" viewfinder) Headset
S (Microphone)
‘ 'e’\;gan -
| .
| RS-500U (Remote controt unit)
] A14X9BERM-9 0 b pee oo S .
(Zoom lens) : Camera adapter Main unit :
{ HZ-E512U | |
{Zoom lens) X B . !
i 4, SO a :w,)\_)\fm i
i [CRCIRTE TEVN & |
) |
KY-320U S e e L e e Ly
» 1 VC-54a0 VC-5a5U
/ (65 ft) (160 ft)
1
I

SCV0259 — 5MO (16 1) (provided with AA-C50U)
) O

Lens control units for HZ-ES12U

— 0 KA-500U S =
\ g Wiy (Tripad base) AA-C50U (AC adapter)
(Zoom manual unit) (provided) DC-C50U
) (Battery pack)
pR——
HZ-FM12U
! —— (Focus manual unit) VC-5110/
VC-511BU-2 vC-5828U
| LD b
| g ) HZ-ZS12U
J U-b {Zoom servo unit)
'1 T ) HZ-FS12U fetvak VC-5898U

(Focus servo unit)

L
Video recorder
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JVC Digital Audio.
The artist’s editing system.

Digital audio edit rg takes on new speed, simpliaty, and flexi-
bilty wth JVC's €CO Mastering System. Anyone with a traired
ear can learn to operate it in minutes and be assured of pro-
fessicnal results of outstanding fidel ty, accuracy and clarity.
Ard viile sonic 2xceltence is surely the 900's most persua-

VP-900 Digital Audio Processor.
Twc-channel pulse count mode
arocessor. Several 16-bitmicro-
srocessors make it comgatible
~itt other protessional production
aquipment such &s cuttirg lathes,
synchionizers. and encoders.
Dynamic range of more than 90
dB. Frequency response from 10
10 20000 Hz ( + (.5dB). and low
recording bit rate of 3.087 Mbits/s
at #44.1 k4z. Transformrer-less ana-
log 1’D creuits further improve
sound qaality, and the aralog-to-
digdal. digital-to-analag converter
reckies distortion to lass than
0.02 per cent, while an esnphasis
circunt improves signal-to-noise
ratid. Lojic circuit uses CMOS LSI
chios fo™ high retiabiity. compact-
ness, light weight (48.5 1bs)

and ow power censumgtion.

AE-900V Digital Audbo Editor. Simalicity itself 1o operate. this il
numt¢ r puts editiig nghtin the hancs cf the artist. it nead be.
Pre-cese to within microsecond accuracy, edit search san be carr e
oL by nanual cueing, automatic scen, r direct addrass. it will
ccnfiicut-in cut-out Koints incependently by recaling signals -
staredin merrory Digi.al fade contrel fer adjusting ralacive levels

For a demonstretion of the
[DAS-900 Dig'tal Audio
System, a Spec Sheet, or
JVC's complete catalogue,
call, toll-free

Profess om

1'800'JVC'5825 ©19¢ A% )i wpar

JVC CCNVIPANY OF AMERICA,
Yceo
Communations Division,

41 Slater Crivz

ElmwoedPark, N.J. 07407,

sive fezture, flexibi ity runs a close second; for ntonly will the

900 operate with *3" VCR's, but with VHS cass=ties, toc, with

ictal safety and con idence, making it ideal for mzskring digi-

1z} audio discs arc the increasingly popular hi-f *4d=0 ciscs.
Th= DAS-900 consists of four princigal comparents.

Audio Editor Control Unit.
Elzctronic governor for routing,
ccordinating, and executing alt
editfunctions, both automatic and
manual All commands, from digi
ta cubbing of originalto Master
for continuous programs. to
repatitive pomnt-t0-point manuai
cuang are requlated here.

T1C-900V Time Code Urit.
A-wally two time code units in
ane, this unit reads and generates
SMPTE standard time code and
syrchronizes the JVC exclusive
BP (bi-parity) time code. Thus, tre
DAS-900 will operate effectively
with both time codes: a necessity
whanthe Systemis to be syn
chipnized with video equipment.

hetween original anc master tape. Shift function ferchanging edit
points backward or forward in 2-ms steps {or supe-f ne adjLst
ment. And variable-cradient cross-fading function £ cerooth
continuity at the ed t Joint, vanable in 0. 10, 20, anc 12 microsecond
steps. Auto tape locate function enables the user1Z b ale the
desired address or: t1e original tape, automaticaily.

§VC COMPANY OF AMERICA
Professional Video Communications

EAM Division
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with the DAS-90, and now with
the DAS-900.

Digital audio mastering

With the development of
VHS hii and the growth of
CDs (compact discs), profes-
sional audio mastering has in-
creased in complexity and de-
mand. Production studios re-
quire high quality audio in a
modern, flexible system and the
recording industry will settle
for nothing but the best.

Two attributes of the
DAS-900 system stand out.
First and foremost is the audio
quality produced by the JVC
system. But secondly is its
economy. Due to the incorpora-
tion of unique error detection
circuits, the DAS-900 can use
VHS recorders to store the
digital data. VHS is economical
and the two-hour recording
capability makes it ideal for
digital audio disks and hi-fi tape
duplication, using it as a source

to be synchronized with
videotape playback.

The JVC digital audio system
comprises two main com-
ponents: The VP-900 digital
audio processor and the AE-
900V digital audio editor. The
VP-900 is a professional two-
channel pulse count mode
(PCM) processor. The VP-900
Incorporates several 16-bit
microprocessors, giving the
system compatibility with a
range of other audio production
equipment such as cutting
lathes, synchronizers and en-
coders. The AE-900V is an elec-
tronic audio editor with ac-
curacy within 180 microsec-
onds. Searching for an exact
edit point can be achieved three
ways: manual cueing,
automatic scanning or direct
address input. The AE-900V
confirms cut-in and cut-out
points by recalling the signals
stored in memory.

Musicians and mastering

houses nationwide rely on JVC
equipment for digital audio
mastering. Industry experts
predict that digital recording
(CDs) will replace LPs for stan-
dard home listening and digital
mastering will flourish. JVC
continues to explore and ex-
pand its line of digital equip-
ment, including a digital mixer,
which allows the mixing of
audio tracks while remaining in
the digital domain.

The future

The progress of technology
today is steadily increasing, and
this requires a commitment to
research and development. JVC
has a policy of investing in new
technology, and this effort has
led to significant new audio and
video products. Such invest-
ment can be seen in work with
micro-materials, digital storage
systems and tape recording
media. Research is the key to
interfacing with the future.

Battery operation with a portable VCR (1 4-pin)
o } =34 |DC-C50U 1 D
% VC-512BU (+ VC-589BU)
AA-C50U
r= = T“J
e a8 |0 VCR
=) {F 120V AC 1 ] II]__| o”o
e —|
= BHE SEE canl Video recorder
Operation of two cameras using two remote control units
’ RS-500U Remote Control Unit
O
Main unit
‘ Camera adapter [ 2
ny | = oo olol=lo g ojfa ol o]
L , VC-544U alle Jeolo & ol IO °
.- ! (+ VC-545U) @0 o uHuua olo fﬁl o ’ﬂ[] DIE“@“
@ U - 0 eoolygle o)
1 I‘_‘—1
S-500U Remote Control Unit AZé) ¥ o TITTo ;l- : Fun% 5
Main unit oo B RS VCR
—— ermrrereen | o |
= [0 Ololo o offalla¥ o Video
|_gj o 00[0 B Olle 1O > KM-2000U recorder
e Camera adapter [@;—:“a E_I[‘,TJ.“ ==
k|| I ; VC-544U e e
i ' W= (+ VC-545U) 120 VAC
(= \J
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BALA.

The symmetry 3ained
from the equalization
of complementary
forces. Symmetry as in
the precise blz2nding
of sensational
chrominance with
outstanding signal-to-
noise. Symmetry
resulting in a video
tape of breathtaking
balance. Ampex 196.

AMPEX

aAmper Corporation - One o The Signal Compan=g E

Ampex Corporation, Magnetic Tape Division, 401 Braadway, Redwood City, CA 94063, (415) 367-3809
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The DP-4050-0M is an open
reel master reproducer, capable
of driving up to 28 cassette siave
units at 8.1 speed. The OM is
fully automatic, with rewind-to-
cue and repeat functions, and is
available in versions providing
3.75and 7.5ips. or 7.5 and
15ips.

The MARK I1l/4, an affordable
Y2" 4-channel recorder for
orofessional broadcast and
Audio post-production. It com-
oares, feature-for-feature and
spec-for-spec, with many more
expensive ¥2" 4-channel re-
corders. And for top quality
Audio-visual programs. the
601 (a Y4 " version of the
MARK 1114} is the world's
vest ¥4" 4-channel recorder.

The DP-4050-C2 casselte-
to-cassette duplicator with two
slave units, copies cassettes at
8:1 speed. duplicating both sides
simultaneously in one pass.
sroviding full stereo duplication
The C2 can be combined with
additional slave units to repro-
Juce up fo 11 copies per pass.
and will process a C-60 in
under 4 minutes.

The MARK 111/2 tape recorder
delivers high performance at a
price that will surprise you. It
excels as a broadcast editing
machine, or in studio mix-down
and copy applications. The MARK
112 features a single interface
connector to SMPTE time-code-
based editors, machine con-
trollers or synchronizers.

Otan 1984

Yhe EC-400 Series options for
Jilot tone resolve applications,
and the EC-100 Series “'in-
nachine'' chase synchronizer
nodules. are designed to
Jptimize the unique high per-
ormance capabilities of Otari
ape transports. These options
are another example of Otari's
an-going product development
arogram designed to keep
“our audio Systems ready

or the future.

The Otari DP-80 is the only 64:1
audio tape duplication system
at is capable of running a 7.5
DS master tape. The system can
ae confiqured with from 1 to 20
lave units, producing up to 2880
<-45 cassettes per hour.




The *'Super Analog "’ MTR-12.
The MTR-12 combines the ad-
vanced features of the MTR-10
with expanded reel capacity to
12.5inches. important for
recording studio and post-
production applications. It is
available in several formats
including the state-of-the-art 'z
2-channel for record mastering

The MARK 111/8. The most
widely accepted V2" multi-track
recorder for broadcast produc-
tion, recording studio, and audio
post-production applications. The
MARK 111/8 is available with a
remote controller and an auto-
iocator for quick cueing

and punch-ins.

The MTR-20. Otari's new
"Super-Analog’’ with cornputer-
controlled Record self-alignment.
The MTR-20 features 4 speeds
and 14-inch reels, with a trans-
port specifically engineered

for audio post-production. an
application where precise
machine control is a must.

The MTR-90.Master Tape
Recorder, with its flawless
multi-track transport is avail-
able for multi-channel music
recording and audio post-
production. Its pinchrolleriess
servo-controlled transport sets it
apart from all other 8-, 16-, or
24-channel recorders.

The ARS-1000 and BGM-1000
series reproducers are the
most widely accepted repro-
duce-only tape machines. They
offer long-term reliability and
simple operation under the
toughest conditions

The 5050 Bil. The industry
standard audio machine for Va"
2-channel or mono recording.

The BIl is unmatched for its sonic

oerformance and its durability
ynder demanding broadcast use.

The MTR-10 is the most
advanced broadcast produc-

tion recorder available from

Otari. It gives you features and
performance for tomorrow’s
audio. and is available in half-
and quarter-inch formats; mono,
2-channel, or 4-channel.

The new Otari MX-70, the
SATR-90s little brother. Fast,
accurate and affordable for
recording studio and audio
post-production. The 70 sets
2he trend for the future: High
performance, high quality,
and low cost.

“SOLUTIONS, SOLUTIONS, SOLUTIONS. . ”

We realize that your job can often be
summed up by the phrase: “problems,
problems, problems”. For 20 years our job
has been to provide solutions. Our unique
size and structure allows us to do that better
than anyone else in the business.

We're large enough to support a leading-
adge research and development facility to
keep our customers at the forefront of tech-

individual service.

We're also small enough to be close to
you and your jab, so it’s no accident our
products reflect your needs. In fact, your
ideas often enc up in our new products.

You could say eur customers are our best

designers. We'-e pleased to say they're
also our best sales people.
Otari: The Technology You Can Trust.

nology. At the same time, we're small enough  Otari Corporation, 2 Davis Drive, Belmont,
to provide concentrated product support and ~ CA 94002. (415) 592-8311.

Tatoetgy st WNAAN
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Master control position for the satellite-based network.

Continued from page 58

The logger tapes are kept for 30 days,
then recycled. In addition, the program
controller produces a hard-copy as-aired
printout indicating automation problems
or schedule deviations to further verify
and analyze broadcast operations.

Production/post-production
All programs produced by the Access
Network are recorded at either of two
production centers, Calgary or Edmon-
ton, on l-inch type C format video

Choose one of these...andit will

last Audio Mixer you

recorders. The main studio, located in
Edmonton, is a fully equipped production
facility that includes a wraparound
backlit cyclorama, three teleprompter-
equipped studio cameras, plus adequate
carpentry and lighting facilities to pro-
duce a variety af in-house programs.

Mobile TV productions are occasional-
ly backhauled live via satellite to the Ed-
monton Broadcast Center using a
transportable uplink. This allows live
broadcasts from anywhere in Alberta
over the distribution network.

‘Il ever have to put in your edit bay

Maryland
ITFS

The number of off-campus students
who take courses broadcast by the
University of Maryland’s educational
TV system is growing, thanks to some
innovative programming efforts.

Nearly 1,500 students, most of them
employees of government agencies and
Pprivate companies in the Washington,
DC, area, are enrolled in a wide variety
of undergraduate and graduate-level
courses transmitted from College Park
to work places in Maryland, Virginia
and the District of Columbia, and to
several community colleges.

What is now one of the nation's most
extensive ITFS schedules began six
years ago in College Park with a
2-channel microwave TV system. It has
grown to four channels with 20
transmitters. Classes are broadcast
from 8 am. to 9 p.m. and include
credit and non-credit offerings.

One reason for the rapid expansion
of the university’s educational TV serv-
ice is the interest of private companies
and government agencies in employee
education programs. Participants have
included IBM, NASA, Westinghouse
and the Census Bureau.

probably be the

Why not make it the First!

“Operation with edit sy.s.tpm control, audio-follow-video, or manually

Complete edit syst

PPM or VU meters standard ¢ Unique Out of ph
4w Optional programmable equalization system wity editor conteol

1#- e
Call us for a complete brochure

@5
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integration with CMX, Convergence,

Grass Valley.Group, and most other edi-ors
Compact size and flexible mounting configuration ¢ 12, 16, or 20 input models

warning system

[ s

P.0. Box 1960, Grass Valley, CA 95945

GRAHAM-PATTEN SYSTEMS, INC.
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“Qur purpose is to
keep you on the air.

Our extensive inventory of broadcast tubes, RF
transistors and related components ensures delivery
of the product to you on time —even if 1 have to run
the package to the airport myself. Last year our
company made over 7500 overnight deliveries, so

Hector Munoz,
Distribution Services

Manager we take emergencies seriously!”

i
[

Fr—

$30 Milllon Inventory—
989% Same Day Shipment

Technical knowledge to PRODUCTS: Cathode Ray Tubes = Diodes ® Klystrons ® Monitor Tubes®

help you save time and Plumbicon® Tubes = Receiving Tubes = RF Ceramic Capacitors ® RF Transistors ®

money by choosing the Saticons = Solid State Replacements = Transmitter/Power Tubes = Tube

right component. Sockets s Accessories s TV Linear Devices s Vacuum Capacitors = Vidicons ®
Vistacons

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

800-323_1 770 See Us at NAB Booth 2503.
Richardson Electronics, Ltd.

Broadcast Division— Calvert Electronics, Inc
Convenient Sales Offices: Franklin Park, IL ® Woodland Hills, CA = Belmont, CA = Dallas, TX =
Norwell, MA = Rockville Centre, NY ® East Rutherford, NJ = Winter Park, FL ® Brampton, Ontario,

Canada » Lincoln, England = Gennevilliers, France Circle (41) on Reply Card
www americanradiohistorvy com



The on-line video control room of the Access Network.

The future
Access Network is striving to stay on
the leading edge of educational
technology by adapting its satellite-based
distribution system to new uses. The

hardware is now in place to carry subcar-
riers on the FM radio network and
closed-captioning on the video. In addi-
tion, the company is reviewing various
means of distributing information to

“Superbowl XX was just
another day with the
Alamar Automation System.”

o o

[Aamar
illELECTRONICS

Affordable Automation *

Herm Haefele
Program Director
KIFI-TV

® 6 Channel Capability

B Net Delay Programming

® All Source to Destination

® Many VTR/Telecine/
Switcher Interfaces

® Controls up to 32 VIR's

® Random Access to
Multiple Spots on Tape

® Automatic Spot Cueing
and Confirmation

% On Line Event Editing

Alamar Electronics USA, Inc.
36 Railway Avenue
Campbell, CA 95008
408/866-9373

See us at NAB, Booth #2582
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A portion of the network’s master control room.

multiple-receive sites via additional sub-
carriers, SCPC feeds or vertical blanking
interval transmissions to download com-
puter data, voice channels and slow-scan
imagery.

(BEN)))

AUDIO AND RF ATTENUATORS
TO MEET ANY REQUIREMENT

Here in one compact and informative
24 page bookiet is all the data you
need to select a Precision Audio and
RF Attenuator for your application.

Reference Charts, Circuit Diagrams,
Types and Uses, Current and Voltage
Ratio Tabies, Ratings, Etc., make this a
handy and invaluable reference.

SEND FOR YOUR FREE COPY TODAY.

TECH LABS, INC.

Bergen & Edsall Blvds.
Palisades Park, N.J. 07650
Tel.: (201) 944-2221
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More and more industry leaders have been switching to Di-Tech’s expanding selection of routing
switchers. We design the most reliable switchers to meet every need, every budget and every application.
Our newest, the Model #5850 series, features:

e 40x20 Expandable AFVMATRIX with upto 3 levels of audio per input (within the same frame)
e No special IC’s or Hybrids

e Serial RS422, RS 232, Coax or Parallel BCD Control

¢ Numerical and’or a pha numerical single bus control panels

e Numerical and/or CRT X-Y Controllers

e The 5850 can be used to expand Di-tech’s current inthe-field 5840 series switcher

Cali, write or telex for more information on the 5850 series, or request our free catalog today.
hether it be for radio, television, mobile vans or production studios, Di-Tech has the high quadity,
eliable, easy-to-operate answer to your present and future needs!

Hiustrated below are just a few of Di-Tech’s X-Y Master
Controllers and Single Bus Control Panels.
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Intercom system design

By Bob Tourkow

In today’s teleproductions, modern intercoms make it possible
for complex communication channels to be assembled with ease.

Intercoms. Everyone has used them,
probably without thinking about them.
Put on the headset or press the button
and there you have it—communication.
The lowly intercom system is frequently
left out of budgets or is grossly
underestimated. But if the creative and
operational personnel cannot com-
municate effectively, the potentially
finest production can become mediocre.

In today’s complex and fast-paced
broadcast world, the need for rapid,
reliable and flexible communications has
never been greater. Fortunately, the
available intercom equipment is capable
of meeting almost any need that might
arise. The key to the proper purchase, in-
stallation and use of intercom equipment
is a thorough understanding of the equip-
ment basics.

About the intercom

The historical background of inter-
coms, as far as broadcast is concerned,
lies primarily in television. The early
radio stations had less need for intercoms
because of the ability to use hand signals.
In television, it was seldom possible for
the camera operator to see the director,
let alone take visual hand cues. In fact, it
was the need for TV directors to be able
to communicate with camera and floor
personnel that brought about the first
broadcast intercom systems as we know
them today.

From a usage standpoint, there are two
basic kinds of intercom systems: point-to-
point and conference line. Point-to-point
systems allow you to speak only to a

line or PL systems. Anyone connected to
the intercom line hears all of the com-
munication that takes place. When
anyone speaks, everyone hears it. There
are normally no private communications
with this system. Figure 1 shows a typical
conference line system.

Early systems

The early TV intercom systems were
quite different from what is available to-
day. The original intercoms were con-
ference line systems that came with the
cameras and were based on telephone
type technology. Right away, they were
off to a bad start, as the telephone is
basically a point-to-point system. They
used high-current power supplies with
retard coils and carbon microphones.
The system had a characteristic low im-
pedance for both the intercom line and

the stations connected to that line.

These early systems had many limita-
tions. The audio bandwidth was severely
restricted, as the typical audio response
was from 300-500Hz to 2,000-3,000Hz.
The systems were prone to changes in
level and audio quality as the number of
stations connected to the line changed.
The early systems were also noisy
because they used carbon microphones
and poorly fitted power supplies. The
primary cause of the poor performance
was the low impedance of the stations.
As more stations were added, the
equivalent line impedance went down,
and so did the audio levels. (See the ac-
companying sidebar.)

As more advanced systems were
developed, a controversy ensued over
the need for fidelity in the intercom
design. As manufacturers attempted to

Figure 1. A simple 6-station single-channel conference line intercom system.

CAMERA 1

0,

POWER SUPPLY - _
——3

“HOME RUN” WIRING METHOD

CAMERA 2 CAMERA 3
£,
Ch_? i_‘:’
BELT
PACK

BELT
PACK

“LOOP-THRU” WIRING METHOD

selected person or area. Simply put, the == " = S ]
communication travels from one point to — T
another point. No other people or loca- s
tions receive that communication. It's PARALLEL
private. Point-to-point systems are SREITIER
sometimes called matrix systems. (AT PWR SUPPLY)
Conference line systems, on the other
hand, are sometimes referred to as party
- — SPEAKER SPEAKER SPEAKER
Tourkow is product/applications manager of Clear-
Com Intercom Systems, San Francisco, and works on OISRl IR SON o GKELE STATION ETATION ETATION
various TV and film projects as a communication S SIANGALE DI SABLE |:[:] :ﬂ :ﬂ
designer/supervisor. Production credits include the MICROPHONE CABLE TERMINATED IN
Academy Awards, Grammy Awards, American Music 3.PIN XL-TYPE CONNECTORS |
Awards,. Miss America Pageant, 1981 and 1985 s |_ - PTT
Presidential Inaugurations, and the closing —{]
ceremonies of the 1984 Summer Olympic Games. mic Mic mic
DIRECTOR AUDIO TAPE

74 Broadcast Engineering March 1986

wWww americanradiohistorv com




Whatever your imaging application — medical or
industrial diagnostics, machine vision, broadcasting or
CCTV, surveillance or robotics — Amperex is eager to
work with you.
The resources available to you at our Slatersville, Rhode
Island facility include our Research and Development
and Applications Engineering Departments. Both are
integrated with a “super clean” Class 100 manufacturing
plant. In addition to offering a broad range of imaging
devices including the newest solid state image sensors,
Amperex is continuously developing new technologies
and adapting existing products to the
specific needs of our customers.
The Amperex reputation as an image
maker is based on supplying the right
products for your imaging needs. For
more information call or write Imaging
Products Group, Amperex Electronic
Corporation, Slatersville, Rhode Island
02876. (401) 762-3800. A North American
Philips Company. Outside the U.5.A. contact:
Philips Electronic Components and
Materials Division, 5600 MD Eindhoven,
The Netherlands.

Amperex Imaging Products
... we see things your way.

High Resolution Diode Gun™
Plumbicon® TV Camera Tubes for
diagnostic imaging.

Pyroelectric DTGFB vidicon tube
with 8-14 micron sensitivity for
thermal imaging and 24-hour
surveillance.

Electro-magnetic coil
assemblies.

Vidicon
tubes —low

cost general purpose
A to fiber optic

. special window

: types.
Image intensifier tubes
including microchannel

plate and proximity
focused types.
Solid state
thermal imaging N icon

) dev1ce3 fsorlg"s, high-sensitivity
micron and 8-13 micron camera tubes for

applications. low light and 1
micron IR imaging.

High resolution frame
transfer CCD image
sensors for color and

black and white applications.

Diode Gun and Triode Gun Plumbicon camera
tubes for color or general purpose imaging. See us at NAB, Booth 2600
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establish standards among intercom
systems, many people felt that full fre-
quency response was not needed. After
all, telephones provided adequate com-
munications with their limited frequency
response, didn't they? Fortunately, the
industry finally realized that there was
an important difference between

telephones and production intercoms.
Telephones are usually used for less
than 20 minutes at a time. Intercoms, on
the other hand, are often used for many
hours at a time. The people involved in

your device to match.
Use analog bar-graphs
for peaking or

nulling adjustments.

Now, that's the way to
test audio!

0.0

GRAPHIC
RESULTS

System One produces instant GRAPHIC RESULTS (your
choice of units and coordinates) as the test runs. Dump
graphs, with notes, to a dot matrix printer. Overlay
saved results with measurements just taken. Put a
computer-generated template on the graph and use
sweep-erase-repeat mode while you tweak

PO. Box 2209, Beaverton, Oregon 97075

CISion (R_FEPM WOPLOIDS) 3 MSTdes) vs TREV(ED) 20 0CT L Il?l”llq

sl

teleproduction work often can't take a
break or remove their headsets. If the
system has limited frequency response,
then the system’s filter effects create
distortion. This unnatural sound can
cause fatigue, which can be eliminated
with a full frequency intercom.

Fortunately, many of the new com-
panies entering the intercom business
recognized this, and designed their
systems for full frequency response and
low distortion.

The original intercom systems only

Audio-.
precision

503/297-4837, 1-800/231-7350
TELEX: 283957 AUDIO UR
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used headsets. There were no
loudspeaker or hands-free stations or in-
terface devices to connect to other types
of communications systems.

New demands

Two factors placed new demands on
intercoms. The first was the emerging
use of live TV remotes. Sometimes the
crews in these remotes were required to
wear two sets of intercom headsets to
hear (and talk to) all of the appropriate
areas. When it became necessary to talk
to the studio, an operator might have
even had to move one earmuff back and
hold up a telephone to that ear. In
mobile trucks, some operators had to
wear headsets in addition to listening to
cues coming over one or more speakers.

The second factor was rapidly advanc-
ing TV technology. As additional produc-
tion sources were required for TV broad-
casts, it was necessary for more people to
be a part of the communications links.
Videotape recorders, slow motion equip-
ment, graphics, film, audio and even live
satellite feeds placed tremendous
demands on the communication systems.
It was no longer practical to simply tie
everyone on to a common line with a
carbon headset and expect the system to
work. Even point-to-point systems could
not solve all of these problems.

Early solutions

In TV’s early days, there weren't many
commercially available systems. Most
stations developed their own intercom
systems. These intercoms were typically
point-to-point systems constructed in-
house and were independent of the
camera-director conference line system.

The in-house systems usually consisted
of two simplex links. Each link was really
nothing more than a microphone,
amplifier and speaker interconnected
with a pair of wires. To complete the
communication link, a duplicate set of
equipment was added and the system
then required four wires for 2-way com-
munications.

The point-to-point systems developed
basically as a 4-wire system, meaning
four wires between two points. If you
added another station, you had to add
another set of four wires between each
of the points. Many of these in-house
systems were poorly documented. As the
engineers who built them retired or left,
it became almost impossible to repair
them. The typical alternative was to
build another custom system, as there
were few, if any, manufacturers that sold
off-the-shelf intercom products that were
appropriate to teleproduction re-
quirements.

Driven by the market, both RCA and
Daven began to provide some of the
needed features and options. Much of
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this early equipment required at least a
7-conductor cable and came to be known
as RCA Blue Boxes.

It was only about 106 or 15 years ago
that two companies hegan to design and
manufacture only conference line inter-
com equipment to meet the re-
quirements of live productions. They
came into being as a result of the grow-
ing need for an intercom system combin-
ing high quality, reliability, volume, ease
of operation and expandability.

These original conference line system

manufacturers (which are today still the
primary intercom equipment suppliers)
established several new technology stan-
dards that were different from those used
in older camera headset systems. The
most important standard developed by
these manufacturers was the use of a
fixed line impedance, usually around
200Q, with the individual intercom sta-
tions bridging the line with a high im-
pedance, generally higher than 10,0000.

A wide variety of different types of in-
tercom stations with sophisticated

e
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Analyze Your
Batteries?

You can spend several thousand dol-
lars on chargers and analyzers for VTR
batteries. If you want to.

Or, you can spend less than a thou-
sand dollars, and get both an Alexan-
der Tri-Analyzer and an Alexander
Smart Charger.
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features were soon available. With this
new technology, full-fidelity communica-
tions, no matter how many stations were
connected, were now possible.

The systems

The point-to-point (matrix) system con-
sists of a centralized rack (or racks) of
amplifiers and signal routing equipment
controlled from remote stations. The
audio signal paths are analog and
simplex. Conversation takes place in one
direction only on a single audio pair.

Each station in a point-to-point system
normally requires a minimum of one
audio “transmit” pair, one “receive” pair,
many control, or station selection, con-
ductors (unless control is digital) and a
power pair or local power supply. It is
essentially a switch-selected, multiple
station, 1-way paging system.

The system allows a station to route its
voice to one or more other stations. Nor-
mally, point-to-point systems require
direct (home run) cabling from each sta-
tion to the central rack. In this system,
the speaker decides who hears the com-
munication. The listener normally has no
control over who is received at the in-
dividual stations.

The conference line (party line) system
is sometimes called a distributed
amplifier system. In this configuration,
each station is equipped with all of the
required electronics for both receiving
and transmitting audio and call signals.
Conference line systems require minimal
centralized rack equipment, and usually
consist of the system power supplies and
passive assignment switching in
multichannel systems.

Conference line systems allow groups
of stations to communicate in real time,
full duplex fashion. Multichannel con-
ference systems allow users access to
several different channels, determining
who they talk and listen to. Keep in mind
that with the conference line system, all
stations on a particular loop hear
everything on that loop. Normally, there
are no private communications such as
point-to-point systems provide.

It may seem that point-to-point and
conference line systems are mutually ex-
clusive. In fact, it is not uncommon to
find a hybrid of both systems. The more
sophisticated point-to-point and con-
ference line systems currently available
usually have the ability to integrate both
types of communications functions
within one system.

Number of wires
Intercom systems are sometimes
classified by the number of wires re-
quired for the audio path, not including
any conductors for dc power. If it takes
two wires to carry the audio, it's called a
2-wire system. If it takes four wires to

WWwWwW americanradiohistorv com




AA pbest
ol thart?™
e A
e ==

N
-y

e i ] s

“Excellence is our Watchword.”

Perry Ury, President, The Ten Eighty Cor- ‘Excellence’ is our watchword. Of course cost is a
poration, WTIC-AM/FM, Hartford, Connecticut: factor, but our goal is to be number one. We try to
“As a manager, | look for four things wher we buy  buy the best at the best grice. NewStar ® has shown
squipment: it must be easy to use, reliable, havea  us advantages in all these areas.”

reasonable cost, and should enhance productivity.

NEW AT NAB—BOOTH 3144

Producer/Line-up Software—Faster, more comprehensive and easier to use. Greatly expands
NewStar's® power.
NewStar®ﬁlJff’I%/ System—A powerful and inexpensive entry level NewStar® system.

ADP (Attached Database Processor)—Astand-alone, NewStar “compatible computer system for script
archives incorporating laser disc text storage and retrieval. May also be used for videotape library and
other database applications.

NewsStar’. . . The system of choice in the U.S. and Canada.

DYNATECH Broadcast Group
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REMOTE
STATION
(ANY TYPE)

REMOTE
STATION
(ANY TYPE)
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TWISTED PAIR
(TWO CONDUCTORS)

LOCAL
POWER
SUPPLY

LOCAL
POWER
SUPPLY

NOTE: BALANCING TRANSFORMERS CAN BE EXTERNAL
TO STATION OR ARE SOMETIMES AVAILABLE
AS A FACTORY-INSTALLED INTERNAL OPTION.
Figure 2. This diagram shows how a pair of unbalanced intercom stations can be intercon-
nected to a single pair of wires by using local power supplies. These supplies can be ac- or

battery-powered.

carry the audio, then it's called a 4-wire
system. There are also references to
3-wire systems. Because the terms get
somewhat confused, they need to be
defined.

With a 2-wire system, full duplex com-
munications can generally take place on
one pair of wires. This means that con-
versation travels in both directions on
the same pair of wires. Some 2-wire

systems run balanced intercom audio,
some run unbalanced audio. Also, some
put the dc operating voltage on the same
two wires. Others require one or more
additional wires for dc power or use a
local power supply (Figure 2). An exam-
ple of a 2-wire system combining bhoth
audio and dc power on a single pair is the
telephone.

In a 4-wire system, one pair of wires is

used for each simplex {one direction)
path of communication. Therefore, two
pairs—a “transmit” pair and a “receive”
pair (four wires)—are required for the
complete 2-way communication link.
Generally, 4-wire systems require a local
dc power source or additional
conductor(s) for dc power, plus the multi-
ple conductors required to control sta-
tion selection.

Defining 3-wire systems is confusing,
as there are several different ways
“3-wire” can be interpreted. It can refer
to equipment and systems that intercon-
nect using standard 2-conductor shielded
microphone cable terminated in 3-pin XL
type connectors, regardless of how many
conductors are required for the audio
path. (Two conductors plus the shield
equals three wires.) The equipment of
most manufacturers of conference line
intercom systems interconnects via this
“standard” microphone cable. But dif-
ferent systems use the microphone cable
in different ways.

One is to provide one channel of un-
balanced intercom audio between one
conductor and shield and dc operating
power between the other conductor and
shield. (Because this type of system nor-
mally requires all three conductors to

This new QuantAural QA-100 Audio
Program Analyzer gives you the advantage

in competitive broadcasting

Simply put, the QA-100 quantifies what you
hear. Your station sound can now be electronically
monitored the way you hear it. Exactly. And, you
can monitor the competition too!

Real time analysis of any audio signal. From a
receiver, tape recorder, or processing equipment.
You see the measurements as you hear the sound.
Changes in processing or variations in system per-
formance are immediately shown on the QA-100
panel meter or bargraph display—using program
material as the signal source.

The QA-100 hears like a program director and
talks like an engineer. With it you can monitor max-
imum peak level (relative peak modulation), overall

HTUMAE lVST/?UM[/VTS

932 PHILADELPHIA AVE. SILVER SPRING, MD 2091Q
(301) 589-2662
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processing effectiveness (average level), tightness of
sound and processing control (peak density), tonal
balance, consistency and preemphasis (four band
real time analyzer), stereo image width (L+R to
L - R ratio) and “punch” (special “aural intensity”
measurement).

Interested? To learn more about how the QA-100
will help your station compete, call Potomac
Instruments today.

QuantAural is a registered trademark.
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DATATEK ROUTING SWITCHER SYSTEMS.
WE GIVE YOU A LOT OF WAYS TO GROW.

Whatever the application, ® RGB Switching * Compatible Machine Control
DATATEK has a Routing e Timed Inputs for Special Effect Matrices, Bi-Directional Data
Switcher that will fill your Devices Matrix, (RS-422 Data)

present needs and then grow e Source Preselect for Production

right along with you. Switchers That Have Limited Lo, 3¢t all the detalls on how

DATATEK grows with your needs...

DATATEK ROUTING SYSTEMS 'npUt Capabi”ty Call TOLL FREE 1-800-882-9100

or write to

Proven performers in areas that CONTROL SYSTEM
include: e Wide Selection of USER

e Central Switching and FRIENDLY Control Panels,

Distribution Single-Bus, Multi-Bus, Multi- DATATEJ;&
e Master Control Rooms Level, Breakaway and X-Y for KGNV ‘
* Video/Audio Monitoring Control of Entire Matrix 1121 Bristol Road,

° Stereo /\UdiO SWI[ChIng and L Para”el, RS'232/422, and Mountainside' New Jersey 07082
Distribution Telco Line Interface Modules (201) 654-8100

See Our Family Of Products At NAB Booth #3547
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Figure 3. A 2-wire intercom system can provide two channels of communication on a single
standard microphone cable. In this example. the dc power for the system is carried along with
the channel one intercom audio.

operate, it is sometimes referred to as a

3-wire system) This is the easiest confer-

ence line system to switch and route.
Second is to provide two channels of

unbalanced intercom audio. one channel
between each conductor and shield. and
combining the dc operating power with
one of the intercom audio channels. See

Figure 3. (Because this type of system ac-
tually only requires two conductors to
operate, it is sometimes referred to as a
2-wire system, despite that it intercon-
nects with 3-conductor cable.)

A third way is to provide one channel
of balanced intercom audio between the
two inner conductors with the dc
operating power “phantomed” between
the shield and the inner conductors.
(Again, because this type of system ac-
tually requires all three conductors to
operate, it is sometimes referred to as a
3-wire system. Only one manufacturer
uses this method.)

Three-wire can also refer to the TRS
(tip, ring, sleeve) plug or jack typically
used on carbon mic type headsets. This is
essentially a 4-wire circuit with one side
of the headphone circuit and one side of
the microphone circuit tied together in
common, making it a 3-wire system.
(Note: Any headset is inherently a 4-wire
device: two wires in the receive circuit
going to the earphone. and two wires in
the send or transmit circuit coming from
the microphone.)

Interfaces
When interfacing intercom equipment
Continued on page 86

The DORROUGH LOUDNESS MONITOR simultaneously
displays peak and persistence information on one
simple-to-read scale. Equal perceived loudness from
program to program can now be achieved. Dual
bridging inputs allow for monitoring L+R or L-R.

DORROUGH LOUDNESS MONITOR,
Model 40-A. Other models available

2 powerful fools for

stereo TV!

v Only digitally controlled
s tri-band audio processing

8Y"W x 2%"H x 6%'D

gives your stereo signal a truly
uncompressed, open and foud
sound. Stop by the DORROUGH
booth at NAB and find out
why the DAP makes analog
processors a thing of the past!

| E%@ff@ Vol

YOUR LISTENERS
DESERVE A DAP!

DISCRIMINATE AUDIO PROCESSOR. Model 610.

See us af NAB - Booth 2602.

DORROUGH ELECTRONICS, INC.
5221 Collier Place

Woodland Hills, CA 91364

(818) 999-1132
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the Laird 1500 is designed to expand with your horizons.

NEW ADD ON FEATURES
FONT COMPOSE

Creates new fonts by resizing and editing any of the
existing 70 fonts.

DATA TABLET

Logos, drawings and fonts can be traced into the
4500 with an electronic stylus. Speeds the editing
process when usec in conjunction with Font

Compose. $1,495

CAMERA ENTRY

Digitises art work and graphics instantaneously for
editing and colorizing. (Requires separate B&W
video camera and copy stand) $1,995

T LAIRD TELEMEDIA INC.

L

WEST

2424 South 2570 Wes!
Salt Lake City, Utah 844149
(801) 972-5900

MIDWEST

(214) 869-7693

with some character generators the cost for additional features
1500 is expanded through software updates. The operating syste
This unique feature allcws you to add options anytime, without h

Three Dallas Communications Complex
6311 N. O’Connor Suite N38 LB160
Irving, Texas 75039-3510

STANDARD FEATURES

0O 16 resident fonts

0O 70 tont library

O High resolution characters (35ns, 1508 pixel x
485 scans)

O Proportional spacing

0O 16 tab stops

O Vertical and horizontal flip

O Selectable roll and crawl rate

O Multiple angle italics

O Title Mode

O Flash and undetline

O Up to 100 pages of in"ernal memory

0O Dual channel operation

O Four quadrants of drop shadow

O Center, right and left ustify

O Character tuck and cverlap

0 65,536 resident colors

O Insert and delete ediling

O Eight edge intensities

O Character Aftributes

*User's choice of broadcast or industrial encoder required for color operation.

EAST

#4 Perimeter Park South

Suite 100 North

Birmingham, Alabama 35243
(205) 870-0967
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is the cost of a new character generator. The Laird
m and 70 fonts are loaded by two 3%2” disk drives.
aving fo scrap your entire system. Priced at $7,695



SMART SWITCHER

The AVS-1B routing switcher is a
e totally new design — more levels,
larger matrices, better performance,
greater control flexibility and
reprogrammability — all without
sacrificing the reliability that has
established Utah Scientific as
America’s largest supplier of
routing switchers to the
broadcast/teleproduction

market.
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VERSATILITY

e 8 separately addressable switching levels

e 23 models of audio & video matrices plus metallic OSuran scEnTEG
contact, tally & regenerative time code @

e 21 standard control panels plus variations & customs K 4

e System reprogramming, lockouts, and salvos 2 Al
all from a dumb terminal e CERUN (g ade i S Rl .

e 60 MHz video bandwidth for future needs i £ cir

@ 4 user ports, RS-422 & RS-232

e Easy-to-service single motherboard design -

AUDIO-2 TIME CODE

MASTER CONTROL

-._PERFORMANCE g i I e
. o*lndustry's best performance specs , B NUMERIC gl 1, e

l‘ 5 year warranty, parts and labor
; e.dundant control & memory option with i

pam-1 VTR-8

oy

L ¥ T B °

MICROWAVE-1 TBLACK Y

Eo O DDIDIDEJEJDDD

BLACK VTR VCR TCINE TB cc STILL NET STUDIO EDIT QRAF RE

»

FRAME SYNC #2

@ W

‘1 S U TAH SCIENTIFIC —SOURCE GROUP e

SOURCE UNIT

.........

OZuTar scienTiFc

PaM T

—UTRAMH SCIENTIFIC,INnc.
Lz=]w$J- DYNATECH Broad,casl Grou;;
1685 West 2200 South, Salt Lake City, Utah 84119

Phone: (800) 453-8782 (Toll Free) or (801) 973-5840 - TWX: 910-925-4037
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is what
you don‘t hear

- Each inner conductor has 40
strands of small diameter
(.00315") copper wire that pro
s { vide maximum flexibility and

avoid breakage

‘Star-Quad” configuration with
4 inner conductors provides a
substantial improvement in
rejection of EMI

Polyethylene insulation is a bet-
ter dielectric than rubber insula-
tion, thereby reducing capaci
tive coupling for improved high
frequency response

Cotton filler acts as strain relief
and also reduces handling noise
by preventing changes in stray

capacitance

Very high density, braided shield
blocks most static and other
noise

Tough yet very flexible jacket
can be unpacked from extreme
cold and used immediately. The
brittle point is -56°F (~49°C)

Avallable with a satin finish in 10
attractive colors to aid channel
identification and / or to com-
plement visual appearance. Fits
standard XLR connectors

You don't hear the fluorescent
lights, motors, SCR dimmers  static,
buzz, hum and handling noise with
Canare L-4E6S. This shielded profes-
sional microphone cable is immune
to electro magnetic noise due to its
unigue Star-Quad configuration.
Compared to the leading 2-conduc-
tor microphone cable, Canare L-
4EG6S offers 10 times more rejection
of the worst source of EMI...impulse
noise from SCR dimmers. This cable
blocks the noise, but not the pro-
gram. Its low series resistance and
low capacitance give L-4E6S
extended frequency response, in
mic runs of over 300 feet the 3 dB
downpoint is at 50 kHz

o s \
TYPICAL 2-CONDUCTOR
MIC CABLE

CANARE L-4E6S

CANARE CABLE INC.
832 N Victory Blvd. / Burbank, CA 91502
(818) 840-0993

The diﬁ'erenceT
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Continued from page 82

from different manufacturers, you are
concerned only about the audio portion
of the system. Because each station is
powered from its respective system, the
dc is usually not a problem. The most
common application for interfaces is
with camera systems.

For example, interconnecting a 4-wire
intercom to a 2-wire intercom system re-
quires an interface. The interface must
provide the proper level translation and
impedance matching, and 2-wire to
4-wire conversion. Figure 4 shows how a
2-wire intercom can be interconnected
to a 4-wire intercom through an interface
device.

One common application for interfaces
is between an intercom system and dial
telephone lines. The method used to in-
terface to a telephone line depends on
which company’s interface you pur-
chase. Most will allow you to directly
connect to the powered or wet telephone
circuit, providing the necessary ring
voltage protection and line holding cir-
cuitry.

Camera systems

Camera intercom systems create the
biggest problems with interfacing and
providing quality audio signals. Today’s
production environment requires that
more headsets be coupled onto the
camera line. However, simply tacking
additional headsets onto the camera in-
tercom line is inadequate.

Typical camera intercoms provide
very little audio power to the headset.
This is frequently insufficient to drive
certain headsets if the ambient noise in

the camera’s environment is at all high
(as at a live sporting event). On the other
hand, some external belt pack intercom
stations provide up to 2W of audio
power.

Unfortunately, there is no real stan-
dard design in camera intercom systems.
Furthermore, manufacturers are not
even consistent with intercom design
within their own products. It is not un-
common to find that a single line of
cameras from one manufacturer has
completely different intercom systems.

To provide good communications, it is
sometimes necessary to modify the camera
intercom. Three basic approaches can be
taken to improve the camera’s intercom.

The first way is to completely ignore
the intercom. A separate cable can be
tagged along the camera cable and
coupled to belt packs and headsets. This
approach has the advantage of providing
communications that are equally as good
as the rest of the plant’s intercom system.
The disadvantage is that you have to run
another cable along with the camera
cable and provide separate belt packs
and headsets.

A second method of dealing with the
camera intercom also requires that
separate wiring be used for the intercom.
If the camera operates on multicore
cable, the conductors normaily used for
intercom and program audio in this cable
can be used for the external intercom.
This modification involves bypassing the
internal camera intercom totally, and
bringing the circuit out of the camera
head for connection to an external belt
pack. It does eliminate adding a separate
cable to the camera.

Figure 4. Connecting a 4-wire intercom signal to a 2-wire intercom system Is easy if a standard
4-wire to 2-wire interface box is used. The box provides all of the necessary impedance and level

correction.
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EIMAC Tubes Provide Superior
Reliability at radio station KWAV —

over 112,000 hours of service!

Ken Warren, Chief Engineer at
KWAV reports that their 10 kW
FM transmitter went on the airin
November, 1972, equipped with
EIMAC power tubes. The origi-
nal tubes are still in operation af-
ter over 13 years of continuous
duty!

Ken says, “In spite of terrible
power line regulation, we've had
no problems with EIMAC tubes.
In fact, in the last two years, our
standby transmitter has oper-
ated less than two hours!”

Transmitter downtime means
less revenue. EIMAC tube relia-
bility gives you more of what you
need and /ess of what you don’t
want. More operating time and
less downtime!

EIMAC backs their proven tube

MONTEREY, CALIFORNIA

reliability with the longest and
best warranty program in the
business. Up to 10,000 hours for
selected types.

Quality is a top priority at EIMAGC,
where our 50-year charter is to
produce long-life products.

Send for our free Extended War-
ranty Brochure which covers
this program in detail.

Write to:

Varian EIMAC

301 Industrial Way

San Carlos, CA 94070
Telephone: (415) 592-1221

varian
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Unfortunately, this option will not
work with triax cable. Also, crosstalk
and noise between the video and inter-
com circuits can sometimes become a
problem if the conductors used for the in-
tercom have insufficient shielding.

Third, you could completely remove
the internal intercom. You can replace
the camera’s intercom circuits with a
standard intercom card from the
manufacturer of your external system.
This method has the advantage of pro-
viding good audio quality and com-

patibility with the remainder of the facili-
ty’s intercom. The modification will work
with both multiconductor and triax ca-
bled cameras.

The disadvantage is that not all
cameras have sufficient space for the ad-
ditional circuit cards. It also requires that
all cameras be modified. If you bring an
unmodified camera into your studio, it
may not work with the modified inter-
com system.

The final method of modifying a
camera intercom system is the easiest,

We've tilted the turntable
on our new ARISTOCART

2006 cartridge. This is the most important design advance
in 10 years of cartridge technology, and in combination
with our new ARISTOCART HOLN 2006 tape gives you
the finest tape/cart combination available today.

We guarantee it.

W,,. Manufactured by:

OQUR GUARANTEE

at our sole expense.

MORE THAN ¢
JUST RADIO SPOTS

»The Best Phase Stability
»The Flatest Frequency Response
»Dramatically Increased Tape Life
_ »Guaranteed

Western International Communications Ltd.
1950-505 Burrard Street, Vancouver, B.C. Canada V7X IMé
Telephone (604) 526-3214 Telex 04-54639

If any ARISTOCART cartridge should fail to meet
NAB AM/FM performance specifications on g
properly aligned cart machine, we will replace it

(ARISTOCART)

Circle (56) on Reply Card

but perhaps the least desirable. Interface
devices can be placed between the ex-
isting camera intercom and the facility
intercom. For optimum results, each
camera should be interfaced individually
rather than collectively. The interface
device, essentially an active 2-wire to 2-,
3- or 4-wire hybrid, provides the
necessary conversion of lines and levels.
Because there may be a significant dif-
ference in levels between the camera
and facility, optimum results are not
always possible. There is a limit to the
amount of level correction and isolation
that can be provided with the interfaces.

The advantage of interfacing is that no
modifications are required to the camera
or its control unit. The disadvantage is
that the audio levels and quality are
limited by the original camera circuits.
The interface box cannot always make
up for poor levels from the camera.

Wireless intercoms

Generally, there are two types of
wireless intercom systems. The first type
provides a 1-way, listen-only feature for
the remote stations. In this system, the
master transmitter is tied to the intercom
line. All communications on the inter-
com line are relayed to all of the wireless
receivers.

This type of 1-way intercom is typically
used for people who need to know what
is going on, but don’t need to talk back.
The second type of wireless intercom is a
2-way system. In this configuration, the
base unit and the field units can both talk
and listen to each other.

The 2-way intercom system can be fur-
ther broken down into three types. The
first is a simplex, 1-frequency system, as
shown in Figure 5a. All stations talk and
listen on the same frequency (F1).
Everyone uses a push-to-talk (PTT)
switch so users cannot listen and talk at
the same time. If the system is tied to a
conference line, it must be turned off
before any field units can talk back to the
base or other units. In this configuration,
a 6-station wireless system requires only
one frequency.

The second type of 2-way intercom
system is a partial full duplex,
2-frequency system (Figure 5b). The
units still use a PTT switch. The base sta-
tion is tied to the conference line and is
always transmitting to the remote units
(F1). The remote units can then hear all
of the communications on the con-
ference line. All field units talk back to
the base on the same frequency (F2) so
only one unit can talk at once. This
design requires two frequencies for any
number of units.

The final type of 2-way wireless inter-
com is more complex and costly but
most effective. In this full duplex design

Continued on page 92
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What are the
lowest-priced

audio analyzers
doingna
Hewlett-Packard ad?

True. But it’s also a fact that HP program- | If you already have a signal source, use it with
mable audio analyzers cost less than any others  ———— —_— * | the HP 8903E. It costs just $3900*

on the market. At $5800% they do more, too. Lower prices. Just one more reason Hewlett-
They carry out full frequency range testing. 2oL » Packard test instruments are right on the
Fast, Tests that used to take hours now takeyou |75 E&5° 4oqE § mmsa 9| money.

Hewlett-Packard? That’s quality. Performance. i ' a frequency counter, signal-to-noise meter and
Top of the line. I cmma o | @sweeper

minutes. Just push a button, and the analyzer 5_ e aBEESE o BEs =% « | So contact your HP sales office. Or call 1-800-
measures both distortion and frequency. ] =~ 556-1234, Ext. 515. In California, 1-800-441-
The HP 8903B packs a lot of instruments in one low-cost 2345, Ext. 515. Or write: Hewlett-Packard, Janine Holler,
box. Besides the analyzer, there’s a source, an ac/dc voltmeter, 1620 Signal Drive, Spokane, WA 99220.
*U.S. price. -
ﬁ » Ba EWLETT
IPY pACKARD
MC15503
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HITACHI
PUT AUTO SETUP
EXACTLY WHERE
IT BELONGS.

“Not only does the SK-970 have complete auto setup,
but it's a genvine studio camera that's lightweight enough to

send into the field”’

The largest producer of live concert videos in the U.S. VPS
requires lightweight, low-maintenance broadcast cameras it
can put on the road for long stretches.

Azimzadeh considers the SK-970 the only studio camera
with 2/3-inch mobility and EFP handling. So it can meet the
demands of often makeshift stadium facilities, while delivering
the broadcast images that are needed for larger-screen
multiple projection.

Since each ot the four SK-970s and two SK-97s in the

I Jay Azimzadeh, President
Video-Pac Systems, Ltd
Hollywood, CA

travelling package has complete self-contained auto setup,
a separate box isn't needed. And any potential problems
are confined to one head

Although VPS earmarks two SK-97s and SK-970s for
studio use, the ability to use both wherever they are needeq
is a welcome economy. Still, the greatest asset of the SK-97
and SK-970 is rockbottom reliability. To Azimzadeh, concerts
are just like live TV—-no one can afford any slip-ups, or an
equipment failure

A
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Since each SK-97 and SK-970 has its own on-board computer,

' «n se' every'hing up ﬂ" i‘he same i‘ime Terry Mcintyre, Remote Supervisor
° ” F&F Productions, Inc.
avtomatically. St Petersourg. FL.

As a mobile production facility covering sports and large out-
door events for local and network TV, F&F needs broadcast
quality on location.

They also need fast, independent setup. So they keep
three handheld SK-97s and four compact studio SK-870s

permanently stowed on one of their trucks. And with com-
plete computerized auto setup on-board each camera, the
crew can set all of them up at the same time from parameters
stored in memory without having to worry about drift or last
minute adjustments.

The SK-97 and SK-970 also perform
superbly under low-light conditions. As are-
sult, notes Chief Engineer Dennis Lusk, both
can use very large lenses. And with real-time
registration compensation automatically
correcting for any changes throughout the
travel of zoom lenses, the cameras are ideal
for the demands of sports coverage. Reso-
lution and colorimetry are also unsurpassed,
according to Bill McKechnie, another Remote
Supervisor. In fact, the SK-97 is often run
by F&F as a “hard" camera, in place of the
SK-970. Location recording is done on two
Hitachi HR-230 1-inch VTRs.

Most important, however, is the almost
complete interchangeability of both cameras.
Not only are they easy to work with, but they
are also easy to link up. And so similar elec-
tronically, a single set of spares can cover any
potential emergency.

“The SK-97 is a real mini-cam that can he completely integrated
into a total studiowide auto setup system.’ Bil Weber

WHYY has extensive production facilities at
Independence Mall and more studios on the draw-

Vice President for Engineering
WHYY Television
Philadelphia, PA

ing board. To plan for this rapid growth, WHYY
sought a family of broadcast cameras that was as
flexibly integrated as it was advanced.

While evaluating computerized camera sys-
tems, Bill Weber and his staff found that the Hitachi
SK-110 studio unit and the portable SK-97 —with
the same basic complete auto setup—were so
perfectly matched in colorimetry and resolution
that pedestal and handheld work could be com-
bined without a hitch. And because the SK-97's
auto setup is also completely self-contained, both
cameras are as electronically independent as they
are geared toward common console control.

Staffers like Senior Video Engineer Bob Miller
consider the SK-97's auto setup easy-to-use, as

well as accurate and reliable. And the on-board lens and

scene files give operators instant-filter and color correction at

each camera head, in addition to the console. So the staff
looks upon the Hitachi SK-97 as a studio camera that they
can shoulder.

As facilities grow, WHY'Y's Weber knows that he will have
the flexibility to configure and reconfigure SK-110s, SK-970s,
and SK-97s to meet production requirements of most any
complexity without encountering technical snags. In fact,

with Hitachi cameras at othc  ter stations in the Eastern
Educational Network, joint p.- ~uctions can even be assured
of a common took.

For a demonstration of the SK-37 and SK-970 in your
studio, contact Hitachi Denshi America Ltd., Broadcast and
Professional Division, 175 Crossways Park West, Woodbury,
NY 11797; (516) 921-7200, or (800) 645-7510. Canada:
Hitachi Denshi Ltd. (Canada), 65 Melford Drive, Scar-
borough, Ontario M1B 2G8; (416) 299-5900.

wemmimes  HITACHI

o WWwW americanradiohistorv com




HARDWIRED
SYSTEM

5¢

FULL DUPLEX

TO

PARTIAL FULL DUPLEX

TO
HARDWIRED ¥2 Z
SYSTEM €
F2
———
5b %F?
2
£y _Q
10 SIMPLEX & °
HARDWIRED PTTIVOX
SYSTEM
PTTIVOX
PTTIVOX
£y
PTT/VOX

92

Figure 5. Wireless intercoms provide com-
plete mobility for the user. A full duplex
system, shown in 5c, requires one frequency
for each remote station, plus one frequency
for the base station.

Continued from page 88

(Figure 5c), everyone receives on the
same frequency (F1), as described
previously. However, each of the field
units transmits back to the base on dif-
ferent frequencies (F2, F3, etc.). In this
configuration, any number of remote
units can listen and talk at the same time.
A system with six remote units requires
seven frequencies. This design is really a
wireless version of a wired conference
line intercom and no PTT switches are
required. In a high-quality system of this
type, a wireless remote headset is virtual-
ly indistinguishable from a wired
headset.

Virtually all wireless units will inter-
face with wired systems either by
themselves or through interface boxes.
The advantage of the wireless system is
the mobility it provides users. The disad-
vantages include limited range, in-
terference, frequency coordination
(limited availability) and dropouts.

Signaling

In a conference line intercom, signal-
ing is normally referred to as a call or
signal. It provides a means (usually
visual) to attract the attention of a person
who is not wearing a headset or has
turned off the loudspeaker. In a con-
ference line system, all stations in a

Broadcast Engineering March 1986

given channel of communication will be
signaled at once. It is generally not possi-
ble to signal individual users in the con-
ference line system. Although signaling
is usually a visual indication, it can be
made audible for special situations.

Signaling is accomplished by applying
either a high-frequency tone or a dc
signal to the audio pair. When using
audio instead of dc for the trigger, the
tone passes through many interface
devices that may be in the line.
However, dc signaling is less com-
plicated and usually costs less.

Signaling simply to get someone’s at-
tention has limited application in
teleproduction. It is more often used in
theater work or industrial applications.

There are, however, many unique ap-
plications for signaling in teleproductions
that extend beyond the mere calling of
someone to the station.

Signaling functions of the intercom can
also be used for remote control purposes.
For example, in a small ENG or SNG
truck, the call light signaling circuit can
be wired to turn on the 2-way radio
through a relay, operating in a PTT
mode. When the signaling is activated,
the talent and engineers know that the
studio is hearing the conference line
audio because all of the signal lights are
illuminated.

Another use for signaling is for push-
to-listen features. One system allows the
signal circuit to be tied to the

One of the reasons that interfacing
with camera intercoms is such a prob-
lem is the lack of standardization.
There is no standard design for camera
intercoms among different camera
manufacturers. In addition, some
manufacturers don't even use the same
intercom design within their own line
of cameras.

No known manufacturer designs its
camera intercom to present a high-
impedance load to a low-impedance
conference line. Rather, most cameras
present a load impedance of 150Q to
6008 to the line. Here’s what can hap-
pen in a typical installation if an at-
tempt is made to connect several
cameras to a modern conference line
system.

Assume there are six cameras, each
with a load impedance of 600%). The in-
tercom conference line impedance is
2008. If all six cameras are connected
in parallel, their combined impedance
equals 1009. When that load is con-
nected to the conference line, the
perceived audio level is cut in half. a
major and unacceptable reduction.

If, on the other hand, the cameras
bridged the line with individual load
impedances of 10,0000 or higher, it
would take more than 50 cameras to
make a noticeable level change.

When faced with interfacing a
camera to a standard 200Q conference

Interfacing cameras

Camera intercoms should not be connected to the facility intercom system without careful study. This
diagram shows how the addition of several unmodified camera intercoms can affect the facility inter-

line intercom, you generally have
several alternatives. First, you can
either connect to the intercom line itself
or connect via the TRS (tip, ring, sleeve)
headset jack on the front of the CCU.
Second, some cameras enable you to
access the intercom line in either a
2-wire or a 4-wire mode (generally
selectable via an internal switch).

If you have the choice, you uwill
almost always obtain better perform-
ance interfacing in a 4-wire mode. If
you are using tricx cable, the intercom
is always available in a 4-wire con-
figuration. (Note: Because the intercom
signdl must be RF-modulated or
digitized in the triax, it must exist as a
separate transmit path to the camera
and a separate receive path from the
camera.)

All 2-wire conference line systems
contain a series of 2-wire to 4-wire and
4-wire to 2-wire conversions. The
primary element of a system is either a
headset, with separate earphone and
microphone, or a loudspeaker with a
separate speaker and microphone.
These are, of course, 4-wire devices.
The first conversion, therefore, will be
4-wire (the headsel) to 2-wire (the con-
ference line itself).

If there is @ mismatch in levels be-
tween the camera and the conference
line—and there almost always is—you
must convert the 2-wire conference line

com system.
a4 o & ® ® &
b 13 3
ct c2 c4 cs C8 §2=1000 2-2000 | INTERCOM
SYSTEM
o~ | J % ]

S A 4 & @ \ 4

NOTE:

THE CAMERA LOOP IMPEDANCE
BECOMES 6006 OR 100Q.

THE HOUSE INTERCOM LINE
HAS AN IMPEDANCE OF 2000,

C-1T0C-6 = CAMERA INTERCOM CIRCUITS, EACH WITH A LOAD IMPEDANCE OF
6000,

THE MISMATCH BETWEEN THE LOOP OF CAMERA INTERCOMS AND THE HOUSE
INTERCOM SYSTEM GREATLY AFFECTS THE AUDIO LEVEL ON THE CON-
FERENCE LINE LOOP. THE RESULTANT 680 TOTAL IMPEDANCE (2002 IN
PARALLEL WITH 100R) PROVIDES A 10DB DROP IN AUDIO, WHICH IS PERCEIVED
AS A 50% REDUCTION IN VOLUME
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The SSL Stereo Video System
Makes Multichannel Television Sound.
Easy.

Solutions to the problems of Multichannel ~ SSL'’s Studio Computer adds the most powerful
Television Sound once required compromise.  audio software ever developed. Mix automation,

Skillful engineers could improvise around the  integral five-machine synchronisation, events
obstacles of equipment designed for mono, but  control and Total Recall™ provide rapid central
speed and flexibility inevitably suffered. command over the most complex stereo setups.

The SL 6000 E Series changes all of that. Its ~ Simply stated, no other console or collection of
unique multi-format mix matrix, stereo signal ~ equipment can do the job faster or better. Which
processors and patchfree subgrouping provide makes one more thing easy — your choice. For

unrivalled operational efficiency and creative ~ more information on the SL 6000 E Series, write

precision, on-the-air and in post-production.  or call today for our 40 page colour brochure.

Solid State Logic

Oxford » New York * Los Angeles « Hong Kong

Oxford, England OX7 2PQ « (099 389) 8281
200 West 57th Street » New York, New York 10019 « (212) 315-1111
6255 Sunset Boulevard  Los Angeles, California 90028 « (213) 463-4444

Circle (58) on Reply Card
March 1986 Broadcast Engineering 93

www americanradiohistorvy com



2-WIRE CONFERENCE LINE

HEADSET

Interfacing a 2-wire conference line to a
2-wire camera intercom can require as many
as four 2-wire to 4-wire conversions.

to a 4-wire circuit, then accomplish the
level adjusting, and then convert back
to a 2-wire circuit to connect to the
camera line. Then, the camera inter-
com circuit must convert the 2-wire
line back to a 4-wire circuit (the
camera headset).

If, on the other hand, you can inter-
face to the camera in a 4-wire mode,
you have eliminated two conversions.

2-WIRE CONFERENCE LINE

___v_

T -2 WIRE

INTERFACE

.r —— -

BALANCE

CIRCUIT

INTERNALLY
4-WIRE

1 BALANCE
CIRCUIT

' -~ 2.WIRE

(,f"'."

HEADSET

ci:f"?.f 2.WIRE
L J

As a general rule, the more conver-
sions you go through, the more the
audio quality will be degraded. So, if
an interface choice exists, use 4-wire.

Finally, when you interface with the
existing camera intercom circuitry, the
quality of the camera communication
will be limited by the quality of the
camera circuit, which may be inferior
to the quality of an external conference
line system.

As an alternative, some intercom
manufacturers can provide circuit
cards that can be mounted directly in-

e _':;-’L A-WIRE
!_1,_/; |

HEADSET \

|
I_*!?.

INTERFACE

BALANCE
CIRCUIT

INTERNALLY

-~4-WIRE

2.WIRE CAMERA INTERCOM LINE.

side the camera head. When using this
alternative, you bypass the camera in-
tercom circuit, essentially converting
the camera into an actual station iden-
tical to all of the other external con-
ference line stations. If you can use this
method, then the communications with
the camera will generally equal the
quality of the external facility intercom
system.

If the camera intercom system is modified
from a 2-wire into a 4-wire system, only two
conversion boxes are required.

&
HEADSET

L

VV\ CAMERA
INTERCOM

CARCEN

’_? ij_.-rl_,, AWIRE

.

4-WIRE CAMERA INTERCOM LINE

microphone circuit of a remote station.
As an example, a director presses the
push-to-talk button to address the tape
room. The videotape operator does not
have to press any switch to respond to
the director. The signaling circuit at the
remote station automatically turns on
the microphone in the tape room, allow-
ing hands-free response from the tape

operator.

In essence, this might be called a push-

94 Broadcast Engineering March 1986

to-listen feature. The signaling circuits
can also be used to override a volume
control on a paging speaker or in con-
junction with IFB audio.

Conference line systems that provide
signaling as a standard feature can be
thought of as providing a free remote
control capability. The applications for
signaling/remote control functions are
limited only by the imagination of the
engineer.

wwWw americanradiohistorv com

Program interrupt

Although not a 2-way intercom, inter-
rupted feedback or foldback (IFB) is often
an integral part of an intercom system.
Sometimes called program interrupt, or
Pl, IFB is used to cue both on- and off-air
talent.

The talent end of the IFB system usual-
ly takes one of three forms. A sub-
miniature in- or over-the-ear earset is
often used in news and field report situa-
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Professionals on the Road
in Florida
Midwest and JVC

As the leader in the United
States in the design and manufac-
ture of mobile units, Midwest
utilizes the finest in video equip-
ment — and that means JVC. We
know that when you're on the
road you need a camera that will
give you top-quality

performance. i

L+ . =
-

TV#42-FM30.7
st baLs BRACH

So when WXEL Public Television
in West Palm Beach, Florida
ordered two mobile units, we knew
how to respond to their need.
Utilizing cur basic M30 and M1
Mobile Units, we custom designed
both units to meet all of WXEL's
remote production demands.
WXEL's M30 Mobile Unit
carries four JVC KY950U Col-

or Cameras which pro-
duce broadcast
quality signal-to-noise

ratio, resolution and

Pittsburgh, PA

Edgewoad, KY
412-364-6780

606-331-8990

Louisville, KY
502-491-2888

Virginia Beach. VA
804-464-6256

Columbus, OH texington, KY Richmond, VA indianapolis. IN
614-84€-5552 606-277-4994 804-262-5788 317-872-2327
Dayton, OH Charleston, WV Roanoke, VA Oetrait, MI

513-435-3246 304-768-1252 703-980-2584 / 313-689-9730

Cleveland, OH Nashville, TN Charlotte, NC Grand Rapids, M! Atlanta, GA
216-447-9745 615-255-2801 704-399-6336 616-796-5238 404-875-3753 504-542-5040
Toledo, O Knoxville, TN Washington, 0.C.

oledo, OH
419-382-6860 615-687-9515 301-577-4903

performance. The
KY950U uses a prism
optical system and

Bristol, TN Miami, FL
615-968-2289 305-592-5355
St. Louis, MO Tampa, FL
314-569-2240 813-885-9308
Kansas City, K§  Orfando. FL

913-469-6810 305-898-1885

www americanradiohistorv com

Plumbicon* pickup tubes.

WXEL’s M1 Mobile Production
Unit utilizes two JVC KY320U Col-
or Cameras. The KY320U also
uses the newly designed 2/3" elec-
trostatic focus/electromagnetic
deflection Plumbicon* tubes to
give it excellent dynamic range
suitable for the wide variety of ap-
plications demanded in on-location
work.

So join with WXEL and get on
the road with the Professionals—
Midwest and JVC. Midwest has the
expertise to custom design a
mobile unit that fits all of YOUR
production needs!

MIDWEST

Communications Corp.

New Orieans, LA One Sperti Drive
Edgewood, KY 41017
800-543-1584

Circle (60) on Reply Card

*Registered trademark
of N.V. PHILIPS



tions. Sportscasters often use dual ear-
muffs, one of which has the IFB channel.
Finally, there is a less well-known ap-
plication for IFB in non-broadcast uses.

In this application, the talent wears a
small receiver tuned to the base station
frequency. The audio output of the
receiver is connected to an inductive
loop antenna worn around the talent's
neck. Finally, an ultraminiature
receiver/earphone is worn in the talent’s
ear. The receiver/earphone is so small
that it cannot be seen by the camera or

audience and picks up its signal from the
loop antenna.

With this equipment the talent can
receive instructions from a director or
lip-sync audio. Stunt people often use this
type of arrangement to coordinate their
work on complex scenes.

Most IFB systems contain more than
one channel (typically four or more) and
allow selective communication to in-
dividual talent without disturbing others.
Most systems provide tally signals when
there is more than one control point. In

Why repair your aging snow detector
when you can replace it with a new and
better unit for less?

Consider the facts. CIT-1TV and
CIT-2TV snow/ice detectors, used in
conjuction with ETI's APS-3 panel,
monitor ambient temperature and

precipitation. All components are
engineered to resist lightning and RFI.
They possess more features than older,
competing units, yet cost much less. So
much less that keeping a spare sensor
on the shelf in case of emergency is
affordable.

The CIT-1TV automatically signals
the APS-3 control panel to activate
heaters at temperatures of 40 degrees
F and below. Perfect for milder
climates, this model costs only $621.00

From ETI since 1968 . .

ENVIRONMENTAL TECHNOLOGY, INC,

panel, installation kit, instructions, and

. sensors that make sense!

including the APS-3 panel. (A spare
sensor is $202.00).

The CIT-2TV has been specially
designed for colder climates. It, too, in-
itiates deicer activation at 40 degrees
F, but its programmed lockout system
prevents deicer operation below’ 0
degrees F. The CIT-2TV, including the
APS-3, costs only $657.00. (A spare
sensor costs $264 .00).

Both models include: sensor, APS-3

comprehensive warranty. Call or write
today for more information. Our free
catalog is available upon request.

1302 High Street / South Bend,

IN 46618 / (219) 233-1202

Circle (59) on Reply Card
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POINT-TO-POINT SYSTEMS

* Generally raguire large a-
mounts of rack space.

* Analog systems require signifi-
cantly more wiring than confer-
ence line systems. Digital tech-
nology can reduce this require-
ment. e

* Expansion beyond the originally
designed slze |8 expensive and
difficuit. Usually the addition of
_stations must be done in blocks
of stations, rather than indi-
vidual stations.

* Provide instant and unblockable
communications to selected
points. }

= Simple to operata.

* Generally used for large in-plant
applications,

* |Inappropriate for flald use.

* May take longer to install.
CONFERENCE LINE
SYSTEMS
* Require a small amount of rack

gpace.

* Easy to Install.

* Ganerally less expansive.

* Offer more types of stations

-and more features. i

* Everyone on the conference line

must hear all communications;

selective communications
usually are not possible.

most designs, the program audio is cut
off for the duration of the announcement
or cue.

One design merely ducks the program
audio under the announcement. This lat-
ter design adds a confidence factor for
the talent in that they can still hear the
program signal during the cues, but at a
reduced level. IFB systems are available
either as stand-alone systems or as an in-
tegral part of an intercom system.

Careful planning

Although intercom systems can be
complex, that shouldn’t be a source of
concern to the engineer. Today's inter-
com systems usually come packaged and
are relatively easy to install. The primary
concern for the engineer is to carefully
plan the design of any new intercom
system.

Planning an intercom system requires
a careful step-by-step analysis of the sta-
tion’s communication needs. Purchasing
an intercom is similar to buying a com-
puter. You need to first decide what you
want to do with the system. Only after
you really know what the operational re-
quirements are going to be, can you
begin to consider the hardware.

Editor's note: A future article will discuss the design
of an intercom system. Included will be examples of
typical systems for different applications and a walk-
through of the design of a typical intercom system.
The design process will provide you with the tools you
need to properly design your facility’s next intercom

system. BE&l
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Closed captioning and teletext

are only the beginning

-
6 OCLOCK NE
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How installing the new Leitch
VIP 1101N today gives you an
edge on tomorrow.

If vertical blanking intervals only meant

blanking, you wouldn’t need the new Leitch
NTSC vertical interval processor. But this isn’t the
case as you know. You'll see more and more use
made of the VBI in the near future.

You couldn’t be better prepared than with the
new Leitch VIP 1101N. Because this is a fully
programmable stand alone vertical interval
inserter/deleter it will not become obsolete. This
innovative vertical interval processor doesn’t
generate any insertion test signals. Instead it
handles with remarkable ease and accuracy a
number of external insertion signals. The
VIP 1101N is easily programmed even from a
remote location. It provides complete protection
for the VBI and the all important program signal.

LEITCH

Progressive Concepts in Television Technology

10 Dyas Road, Don Mills,

(416) 445-9640

Leitch Video International Inc.

Ontario, Canada M3B 1V5

[t 1985
& CIaSE eHGEN HIGHS EOWS

] 4

%* MARGET BREAUTH
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Behind this capacity and flexibility is a
combination of advanced techniques -- micro-
processor control, digital technology and the most
recent developments in analog circuit components.

The new Leitch VIP 1101N also offers
comprehensive self-diagnostics including set-up
and timing modes. Two vertical signal inputs are
standard. But the VIP 1101N is expandable to
nine inputs -- a feature unique to Leitch. It is also
programmable up to 4 fields.

Your program signal couldn’t be in better
hands. Get the full information on the new Leitch
VIP 1101N now. Let us show you how you can
keep a sharp eye on the future while protecting
your bottom line.

For further
information,
contact:

Leitch Video of America, Inc.
825k Greenbrier Circle
Chesapeake, VA 23320
(804) 424-7920

Leitch Video of America, Inc.

12520 Loma Rica Drive, P.O. Box 1985
Grass Valley, CA 95945

(916) 273-7541

Circie (61) on Reply Card
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1IBC
86

11th International Broadcasting

Convention

19-23 September 1986

IBC 86 will be held in BRIGHTON, UNITED KINGDOM

The TECHNICAL PROGRAMME of papers by specialist authors and discussions will cover new
technologies including satellite, cable systems and other developments in sound and television
broadcasting and related information services.

The IBC EXHIBITION complementing the technical sessions will have the latest professional
broadcasting equipment on display and demonstration by leading world manufacturers.

The SOCIAL PROGRAMME during the Convention will include a Reception and a special
Ladies Programme of talks and demonstrations and visits to places of interest.

FURTHER INFORMATION can be obtained by returning the reply coupon below.

< -

The IBC Secretariat, The Institution of Electrical Engineers, BC
Savoy Place, London, United Kingdom WC2R OBL.
Telex: 261176 Telephone: 01 240 1871 86

Please send further details of IBC 86 to:

..................................................................
----------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------
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lkegami's newest field/studio broadcast
camera achievement has arrived—
engineered and designed to provide the user
with features beyond expectations.

The HK-323 1" features self-contained
operation, numerous auto set-ups in any
mode, a built-in encoder and sync generator,
high performance prism ootics, self-diag-
nostic functions, a control panel that con-
nects directly to the camerahead, a S/Nratio
of 59dB and more—all in a camera weighing
only 55 Ibs.

In addition, the HK-323 1" is equipped
with a 7" viewfinder featurinc pan andHilt, and
special functions that incluce Chroma Aper-
ture for sharpest picture quality regardless of
color or lighting: Highlight Compression Cir-
cuitry for broadcast contras: range; Soft De-
tail to eliminate harsh or overwhelming
presence; Auto Beam Cont-ol, and more.

A companion hand-held camera is also
available and is operational off the same
base station.

Optional remote contrg! is available in:
triax, multicore and fiber oftics.

Compare the HK-323 1" to any camera
in its class and find out why the lightest
field/studio camera is also the biggest value.

For a complete demcnstration of the
HK-323 1” and other Ikegami cameras and
monitors, contact us or visit your local

lkegami dealer.

PV40x13.5B IE

IKEGAMI'S HK-323 1" FIELD/STUDIO BROADCAST
CAMERA BEGINS A NEW ERA

2 T

Ikeggmi Electronics (US

st {213) 534-0050 Southeast: (813) 884-2046
312y 834-9774
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DUSTRIAL MONITORS!
WE HAVE WHAT YOU'RE LOOKING FOR. |

Whether you're looking for broadcast or
imdustrial color or B&W monitors, one look at
an lkegami 9, 10, or 3H series monitor and
you'll look no more.

And now everyone can afford to own an
I<egami monitor with prices starting at under
3400 for our new PM9-5, 9" monochrome
model.

lkegami's 9 series high resolution
broadcast television monitors utilize In-Line . |
Gun self converging cathode ray tubes with 1
American Standard matched phosphors and :
&re available in a 20, 14 and 10 inch models. »

The 10 series resolution broadcast tele-
vision monitors utilize Delta-Gun tubes to . 2
Zchieve maximum brightness and excep- ) !
tonal convergence and are available in 20 Y
&nd 14 inch versions.

The 3H series high resolution broadcast
tzlevision monitors feature high quality
monochrome displays suitable for sophisti-
cated broadcast studio applications. Avail-
eble in 9, 14, single and dual 9 inch monitors.

For a complete demonstration of
Ikegami monitors and cameras, contact us
« Cr visit your local lkegami dealer.

-
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Prices Start At Under $400

Ikegami Electronics (USA), Inc. 37 Brook Avenue Maywood, NJ 07607
East Coast: (201) 368-9171 West Coast: (213) 534-0050 Southeast: (813) 884-2046 Southwest: (214) 233-2844 Midwest: (312) 834-9774
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. KEGAMI UNVEILS THE 2/3"

Waitis Over!

| FIELD/STUDIO CAMERA STANDARD

When lkegami engineered the all new
HK-323 field/studio camera, their first pri-
ority was to maxe this advanced technology
camera available to all preferences.

The result: the HK-323 1" and the
HK-323 24"—two tube sizes to meet the
broadest range of preference, application or
budget.

Like the 1", the HK-323 %5" features self-
contained operation, numerous auto set-ups
in any mode, a built-in encoder and sync
generator, high performance prism optics,

self-diagnostic functions, a contro! panel that
connects directly to the camera head, a S/N
ratio of 60dB and more-all in a camera
weighing only 55 Ibs.

The HK-323 24" is equipped with a 7"
viewfinder featuring pan and tilt, and special
functions that include Chroma Aperture for
sharpest picture quality regardless of color
or lighting; Highlight Compression Circuitry
for broadest contrast range; Soft Detail to
eliminate harsh or overwhelming presences
Auto Beam Control, and more.

A companion hand-held camera is also
available, and is operational off the same
base station.

Optional remote control is available in:
triax, multicore and fiber optics.

Compare the HK-323 24" to. any camera
in its class and find out why the lightest
field/studio camera is also the biggest value.

E‘ﬁst Coast: (20

A), Inc. ‘/7 Brook Avenue Mayond NJ 07607

est Co 3) 534-0050 Southeast: (813) 884-2046
twest: (214 - uwest 834—9774




enius!

IKEGAMI HL-95 IS
THE CROWNING ACHIEVEMENT OF THE 805s.

The engineers at lkegami have just en-
hanced the finest ENG component camera in
the industry, by making it the most versatile.
Now the lkegami HL-95 camera head
can be the crown jewel of your '2” Sony Beta
ENG system, as well as three other config-
urations including 34", 4" and M formats.
Considered by many as the most im-
pressive and important hand-held camera
breakthrough of the 80's. the HL-95 achieves
total operational flexibility without compro-
mising strict performance. sensitivity. resolu-
tion and registration.
Featuring registration stability without
adjustment (proven over many weeks); bet-
| ter shoulder balance: better low light level
i sensitivity (1.5 ft. candles):; better S/N for
| given low light levels (proven in exhaustive

comparison tests): plus minimum mainte-
nance. weight and power consumption. The

lkegami HL-95 far outdistances any camera
in its class. It's pure ENGenius.

For a demonstration of the HL-95 and
other lkegami cameras and monitors, con-
tact us or visit your local lkegami dealer.

N.V. Philips




Ikegami Electronics (USA), Inc. 37 Brook Avenue Maywood, NJ 07607
East Coast: (201) 368-9171 West Coast: (213) 534-0050 Southeast: (813) 884-2046 Southwest: (214) 233-2344 Midwest: (312) 834-9774
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The one ard only name in Tele-
cine Camera Systems is Ikegami. Ard
now lkegami offars complete Telecire
systems including two photocondue-
tive telecine cameras, optical mulli-
plexer, 35mm ¢<lide projector, 16mm
motion picture p-ojector as well as au-
dio/tally interface panels and machire
controls.

Both came-as, the TK-970 ard
TKC-990 utilize photoconductive 1 inch
Vidicon tubes (Saticons® are optionzl)
and provide ccnsistent highest quality
performance and reliability in on-line
TKC-990 applications such as local viewing or

COLOR FILM CAMERA ! direct on-air broadcast; and off-lire
where the video signal is recorded.

The TKC-330 features computer-
controlled automratic set-up of the carv
era operating parameters, as well as
automatic set-up of registration leve ,
shading and detail correction for up to
three input projectors.

Both cameras utilize a built-in
large image fiele lens, neutral density
disc for automatc light control and aJ-
tomatic color talance circuitry.

The FPH-13 16mm telecine prz-
jector, SPR-35 35mm slide projectzr
and MPK-3V cptical multiplexer round

~ out a system that stands alone in th=
industry.

For a complete demonstration of
lkegami Telecinz Systems as well as
our cameras and monitors, contact us
or visit your locel lkegami dealer.

lkegami Electronics (USA), Inc. 37 Brook Avenue Maywood, NJ 07607 ‘
East Coast: (201) 368-9171 West Coast: (213) 53440050 Southeast: (815) 884-2046
*Hitach Ltd. Southwest: (214) 233-2844 Midwest: (312) 834-9774
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“ IK.EGAI\/II’S HK-322 STUDIO CAMERA o
REMAINS AHEAD OF ITS TIME

Years after its introduction, the HK-322 L
is still the choice of many for solid studio
camera performance.

We think its because people don'tlike to

tamper with a winner. And the HK-322 is ‘

certainly that—a winner.
The lkegami HK-322 broadcast studio

camera, equipped with 30mm or 25mm o ¢

Plumbicon® tubes, features: standard diode - .

gun or ACT pick-up tubes, advanced opera- |
tional automatics including auto pedestal /’

range of special features.

L] The HK-322 can be furnished with mini
camera cable (up to 600-meters) or optional
triax for lengths up to 1500 meters. Two types
of camera control systems are available with
an optional control panel configuration to suit
user preference.

For a top-of-the-line broadcast studio
camera, the HK-322 is still the one.

For a complete demonstration of the
HK-322 and other lkegami cameras and
monitors, contact us or visit your local
Ikegami dealer.

control and auto highlight compression, o ,u_, . .
complete auto set up, diagnostics and a wide j.w‘ c e

ikegami Electronics (USA), Inc. 37 Brook Avenue Maywood, NJ 07607 o
East Coast: (201) 368-9171 West Coast: (213) 534-0050 Southeast: (813) 884 2046 SW)’&EBM Midwest: (312) 834-9774 - |
N : Wlips



lkegami’s HL-79E has lived up to its bill-
ing as the greatest achievement in hand-held
camera technology, a claim supported by an
increasing number of 79 series purchasers,
presently in excess of 5000.

And yet, today, the engineers at lkegami
have found a way to improve the camera.
Now, when equipped with the new VBA-1
adapter, the HL-79E is totally compatible with
the Sony Beta recorder.

On your shoulder, the HL-79E is still un-
matched in performance with features that
include Dynanic Detail Correction, Chroma
Aperture Correction, Highlight Aperture Cor-
rection and Auto Contrast Comgression.
Plus the HL-79E offers superior contrast
range, S/N ratio, registration accuracy, reso-
lution and more.

On a tripod, the HL-79E becomes the
premier EFP camera which can be used in
various systems configurations and con-
rolied remotely by the MA-79 Multicore
Adapter, through mutti-core cable {up to 300
meters) or by the TA-79E triax adapter
through triax cable (up to 2000 meters).

The camera can be set up using con-
ventional manual techniques or ar optional
microprocessor assist.

For a complete demonstra-
“ion of the HL-79E and other "

kegami cameras and g
monitors, contact us or visit tke =B
sour local tkegami dealer. Sami

Adapts to Sony Beta Recorder

Edst Coast: 2l
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To find out more about lkegami’s cameras, monitors, or telecine system,

please fill out this postage-paid card today.

NAME

TITLE

COMPANY

ADDRESS

CITY STATE ZIP

PHONE { ) ext

| am interested in finding out more about the following
product(s) :

[J HK-323 1” Field/Studio Broadcast Camera

[ HK-323 %" Field/Studio Broadcast Camera

[ HK-322 Studio Broadcast Camera

] HL-95 Unicam ENG broadcast camera system
[] HL-79E ENG/EFP broadcast camera

[J ITC-730A ENG/EFP broadcast quality camera
] SC-500 Studio broadcast quality camera

[ Monitors  [J Color [0 B&W

[J Telecine Systems

Toassist us in serving you, please fill out the following:

My purchasing interest in the above lkegami
product(s) is:

[J Immediate [] Call to arrange for a demo
O 3months [ 6months [ 1year

My budget for the product categories above is:
{0 Under 20,000 (1] 100,000-250,000
(1] 20,000-50,000 (0 Over 250,000

{1 50,000-100,000

| presently own the following cameras, monitors
and/or telecine systems. Please list manufacturer,
model and amount.

If you presently own lkegami equipment, which
dealer was it purchased from?

Thank you for your interest in kegami products.

WWW.americanradiohistorv.com
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Solid-state
switching systems

The simple, mechanically operated
switch is the most basic, and probably
the most important, control element
used in audio signal-processing equip-
ment. However, in many audio
systems—from consumer audio and
video products to professional recording
and broadcast equipment—solid-state
analog switch ICs are being used instead
of, and in addition to, standard

féc;nette ﬁagger, MQS/analog applications for
National Semiconductor, Santa Clara, CA.

«+——— Circle (63) on Reply Card

By Kerry Lacanette

Solid-state analog switches are becoming
commonplace in broadcast equipment. Knowing how
they work allows you to design devices for your station.

mechanical switches to improve equip-
ment performance and to acd flexibility.

A solid-state switch differs from a
mechanical switch in that it is turned on
or off by an electrical signal applied to a
control pin on the device rather than by
physical force. The capability to control
signal switching electronically solves
some old problems and opens up some
new possibilities.

Applications
Many types of functions other than

www americanradiohistory com

simple signal routing are possible with
solid-state switches. A stepped-attenu-
ator volume control can be made elec-
tronically controllable by using a number
of elements, as shown in Figure 1. A
series of resistors with solid-state switch-
es at their junctions can be used to make
an attenuator with any arbitrary attenua-
tion characteristic, while eliminating the
possibility of wiper noise. In addition,
this method is a simple and inexpensive
way to obtain excellent tracking be-
tween channels with precise and predict-

March 1986 Broadcast Engineering
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Figure 1. Solid-state switches offer almost
unlimited possibilities for replacing
mechanical switches and potentiometers.
With digital control, computers can supervise
almost any function of a circuit.

able level changes. Virtually any audio
signal-processing functions that use
potentiometers (tone and balance con-

trols, graphic equalizers and panners)
can be controlled by the use of solid-state
switches.

Electronically controlled switches can
also perform tasks that standard
mechanical switches cannot. Especially
important is the capability to place
switching functions under logic control.
This makes possible such features as
remote control and microprocessor-
operated signal routing.

Characteristics of
electronic switches

There are several different types of
electronic switches, each differing in
cost, complexity, performance and ease
of use. Before we discuss these in-
dividually, let’s look at general
characteristics of such devices:
® ON resistance (Ro). This value should
be as low as possible. Although a
mechanical switch might have a contact
resistance measured in milliohms, a
semiconductor device may have a series
resistance of tens or even hundreds of
ohms. A large ON resistance causes
signal attenuation when driving low-
impedance loads.

As illustrated in Figure 2, the switch
resistance and the load impedance form
a voltage divider, reducing signal
amplitude. When the load impedance in-
cludes significant capacitance, high
switch resistance may result in a rolloff

ON

Figure 2. The combination of the switch
resistance R, and the load resistance R,
form a voltage divider.

of high-frequency signals. In the majority
of audio signal-processing applications,
however, load impedances are high
relative to switch resistances, and solid-
state switches cause no perceptible
changes in signal level.

¢ ON resistance linearity. The resistance
of a solid-state switch varies with signal
voltage and current, as illustrated in the
curves of Figure 3. Some devices may
have resistance variations of as much as
3:1, while others vary by only a few
percentage points.

Because Roy affects the gain of the
switch/load combination, any variation
in Roy with signal level will produce gain
non-linearity, and will result in signal
distortion.

Lower load impedances and higher ab-
solute values of Ron increase distortion
because the switch resistance has a
greater effect on the divider circuit.
Larger signal swings also degrade signal
linearity. With proper circuit design,
however, most analog switch 1Cs can

P s

I selection.

Selectlon

natural and tmgerceptlute thanks to the 440% symmeirical releaza
A complement of easy-to-reqd meters promdes visual confirmeation that your selected
% signal processing options are performing as desired, which may become necessary
Ca e when the 440 natural sound fools your ears.
e T _ Get a demonstration of the 440's capabilities from your local Valley dealer. You'll see
that when it comes to choosing the right limiter/compressor, the 440 is the natural

mﬂz rls mpm;f:cqted pmpﬂetdr',r Gir uitry, the '
440 delivers natural, “unprocessed’” “sound. yet
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ﬂg:m A clever "oule” mode reduces the decision-making pro
cess, allowing you o combine the compressor and expander
gections and bring them under the contral of the COMEressor
threshold knob. The transilion irom compression fo squnsmn is
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Vimwours.

Figure 3. The curves in the above graphs
show how the switch resistance can vary,
depending on the applied signul voltage.
There is not a best value for R w or V. See
manufacturers' application notes for advice

on selecting the proper device.

provide low-distortion performance.

¢ Isolation. When the switch is OFF, the
resistance should be as large as possible
to achieve maximum isolation between
unselected signals and the output. It is
apparent from the curves in Figure 4 that
obtaining sufficient isolation shouldn’t be
a problem at audio frequencies. Most
solid-state switches give approximately
80dB of isvlation at 20kHz. Perfurmance
is even better at lower frequencies. lsola-
tion drops as frequency increases, sug-
gesting that parasitic capacitances
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OFF ISOLATION VS. FREQUENCY
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Figure 4. Isolation is not usually a problem
for solid-state analog switches. Unfortunately,
however, isolation and linearity are inversely
related to loud resistance.

within, and external to, the IC limit isola-
tion at high frequencies. Note that isola-
tion improves as the load impedance is
reduced. This parameter is, therefore,
somewhat in conflict with the linearity
specification.

¢ Crosstalk. This is a measure of the
isolation between two different switches.
Crosstalk depends on such things as on-
chip coupling, circuit board layout, load
impedance and parasitic capacitance. As
Figure 5 shows, the crosstalk perform-
ance typically is quite a bit better than
the isolation performance.

* Small-signal frequency response. The
bandwidth of an electronic switch is
limited by its parasitic resistances and
capacitances. These are generally small
in standard analog switch applications.
In most cases, any rolloff occurs well
beyond the audio frequency range.
Typical -3dB frequencies are on the
order of tens of megahertz.

* Signal-handling. Some devices operate
only on relatively low power-supply
voltages, which limits their voltage
swing capability. Other devices can handle
large supply voltages, but can’t accept
large signal swings. Some electronic

Figure 5. Like isolation, crosstalk is seldom a
problem for these devices.
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switches are restricted to signal swings of
less than a few hundred millivolts. The
signal-handling capability of a device has
a direct influence on the overall dynamic
range that can be obtained. Devices that
maximize this parameter are generally
preferred.

¢ Transients. When a semiconductor
device is turned on or off, an audible pop
can sometimes be injected into the signal
path. The severity of this transient
depends on the type of device, the
source and load impedances and—in
some cases—the rise time of the logic
control signal.

Types of electronic switches
There are numerous approaches to
building electronically controlled audio
switches. Following are descriptions of
some of the most widely used and some

of the more interesting new devices.

JFET current switches

Junction field-effect transistors (JFETSs)
are used in both discrete and integrated
form as analog switches. Figure 6 il-
lustrates how a P-channel JFET device
might be used as a switch in a simple cir-
cuit. The input signal is applied to the
FET's source and the output is taken
from its drain. When the drain-source
voltage is small, the voltage on the gate
{relative to the source voltage) can be
used to control the éffective resistance
between the source and drain terminals.

Vs “

G ON:VGS =0
Vi OFF: Vas>Voinchorr
-O
s 0 Vour
R

Figure 6. The ubove P-channel JFET is shown
in a simple switch configuration. The battery
voltage, Vi.s+ controls the switch.

In the case of this P-channel FET, the
drain-source resistance is low (typically
in the 1002 region) when the gate
voltage is cluse to the source voltage.
The resistance increases as the gate
voltage beconies more positive relative
to the source. Once the gate voltage
reaches the FET's pinch-off voltage (V,),
the JFET effectively stops conducting
current. If the device is to operate as a
switch, we need be concerned with only
two values of gate-source voltage: V,, = ()
where the FET is ON, and V,-V, where
the FET is off.

We end up with a voltage-controlled
analog switch with a relatively low ON
resistance and a very high OFF
resistance. Unfortunately, the circuit
shown in Figure 6 isn't practical, because
it requires that V,, be held to either 0V or
a voltage greater than the pinch-off
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Figure 7. In this circuit. the op-amp improves
the performance of the JFET switch.

voltage, regardless of the signal voltage.
This would require floating logic signals
and, therefore, would not be compatible
with standard digital circuits.

Instead, when a single JFET is used for
switching, a circuit similar to the one
shown in Figure 7 is normally used. The
diagram shows a single channel of one of
the simplest types of integrated JFET
switches, consisting only of P-channel
JFETs and diodes. The drain is con-
nected to an operational amplifier’s sum-
ming node, which holds the source and
drain close to ground (within about
100mV) in the ON state. The source is
clamped by a diode to prevent forward-
biasing of the gate-source junction when
the switch is OFF.

This type of switch is called a current
switch because it is intended for use at
the summing node of an operational
amplifier, which minimizes any voltage
appearing on the switch. Integrated cur-
rent switches are available as sets of in-
dependent JFETs or as multiplexers

(muxes) with several drains tied

together, as shown in Figure 8.

JFET voltage switches

The simple analog current switches
described previously are designed to
operate with their sources and drains
close to ground potential. This makes the
devices useful primarily in circuits where
they are connected to op-amp summing
nodes. A more elaborate approach is
necessary when the switch must accept
large input signal voltage swings. The
trick is to keep the gate-source voltage
near zero when the switch is to be ON,

ouT

Figure 8. The current JFET switch can be
used as a multiplexer by tying together the
drains of the swilch elements.

and greater than the pinch-off voltage
when the switch is to be OFF. This re-
quires some circuitry following the
source to hold the gate voltage at the
proper potential relative to the source.
The circuits in Figure 9 illustrate this
concept. In 9a, the JFET’s gate voltage is
forced close to the source potential,
thereby ensuring that the FET will be ful-
ly ON for a wide range of signal voltages.
In 9b, the gate is connected to the supply
voltage, keeping the FET OFF as long as
the source voltage is at less than the sup-
ply voltage minus the pinch-off voltage.
FET switches of this type, such as the
LF13331 family, can typically handle
+10V signal swings when operating on
+15V supplies. When the input signal
exceeds about 10V, the gate-source
voltage becomes low enough that an

e Interrupt This Program...

Now matured and ready to go . ..

our

system provides multiple program audio

feeds and allows directors to access up
to 96 talents wearing belt-pack taient
receivers. Expandable, cost-effective,
no-fail® IFB. Its time has come.

dedicated “IFB” System. It insures
immediate communication of fast-
breaking stories to on-air talent, from
any number of locations. This modular

v
I

Clear-Com,

NAB, BOOTH #3352 ——Get it {lqhwhe first time!

1111 17th Street, San Francisco, CA 94107 = 415-861-6666 * TWX: 810-372-1087
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and crosstalk and isolation, which im-
prove at lower frequencies, are about
70dB and 90dB, respectively, at 20kHz.

These devices also feature break-
before-make operation. This feature
avoids inadvertently connecting two
signal sources. Break-before-make is ac-
complished by tailoring the switching
speeds so that a JFET turns OFF about
100ns faster than it turns ON. JFET
voltage switches can be obtained in a
number of different configurations. ICs
are available with four normally open
switches, four normally closed switches,
or two open and two closed switches in
the same packages. Some devices also in-
clude a disable pin that opens all switch-
es in the package. Multiplexer circuits
with one or two outputs selected from
eight inputs are also available,

Figure 9. If the switch is to be capable of con-
ducting over large voltage swings, the gate-
source voltage must be kept near zero. In (a),
above, the op-amp performs this task. In (b),
below, the switch is turned OFF by connecting
the gate to the power-supply voltage, V+,

Low-voltage CMOS switches

Another useful approach to building
analog switches involves the use of
CMOS technology. The CD4016 and
similar devices have been used exten-
sively in analog switch applications. The
basic transmission gate consists of a
P-channel MOSFET in parallel with an
N-channel device. The MOSFETs are
enhancement mode devices. This means
that they are OFF for low V,,, and turn
ON as V,, is increased.

Connecting the two devices in parallel
results in an Roy curve like the one

OFF switch will begin to turn ON.

This signal swing capability is much
better than that of the simple FET switch.
The bandwidth is approximately 70MHz,

V+

ON (2)

.
T

V- 0 v+
v

5

Figure 10. In the illustration above, two
MOSFETs are connected in parallel to provide
a low R,  Ualue over the entire supply voltage
range.

diagrammed in Figure 10. This arrange-
ment provides a relatively constant
through-channel resistance. There are,
however, bumps in the middle of the im-
pedance curve that can result in signal
distortion, especially when driving low-
impedance loads.

These devices can handle bipolar
signals over a range that extends to the
power supply rails. Bandwidth is good,
with 40MHz being a typical -3dB point.
Isolation and crosstalk are generally
adequate, typically with numbers in the
vicinity of 70dB. One of the best features
of these CMOS switches is the cost, which
is less than one-fourth that of a typical
quad JFET switch.

Their biggest disadvantage is that Ry
can be large and non-linear, typically
ranging from 1009 to 5009. Therefore,
unless the load resistance is quite large,

2500%

THE LIGHTS

YOU'VE ALWAYS
LLOVED ARE 4
NOW IMPROVED... 5

|
(IN MORE WAYS THAN ONE!) E

to move and mount; and since they take up less
space all you’ll get in the picture is the lighting—
not the lights!

That’s Great you say, but, what about the
larger exterior HMI's...how are they improved?

Glad you asked—the Mark 111 4000W and
2500W have also gone to the gym, resulting in
overall size reduction while maintaining existing
photometrics.

You've never read an understatement
quite like the above headline, because
LTM’s new Mark I HMI lights are in fact so
improved the competition is looking on with envy.
Simply put, LTM's 1986 MARK I HMI lights
are dramatically more compact than before; in fact,
relocating the electronics on the back of the new
575W and the 1200W reduces their overall height.
For interior lighting situations LTM’s NEW

The MARK [II ballasts have also
been reduced in size. They work great
in either vertical or horizontal positions
and their new retractable handles make
them more conveniently transportable.

LTM’s *‘NEW & IMPROVED"’ 1986
HML lights are now built even tougher
than before, and they continue to be the
industry’s most reliable.

As if all this weren’t enough, we
made the final improvement where you’ll
appreciate it the most— $.

So next time you think about what’s
really New and Improved, think about
LTM’s 1986 Mark Il HMI lights.
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LTM Corporation of America
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(5/8") mounting equipment making them easier
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You wouldn'’t create an
by deciding what you wanted it to look

lane

like and then trying to make it fly.

And you shouldn’t build a
new studio facility by design-
ing the outer structure and
then trying to adapt the
technical needs to the space
available.

In any good design, form
follows function. That's why
when you want to build a new
studio facility, you should call
The Performance Group. As
Cercone-Vincent Associates,
we had hands-on experience
designing and building hun-

dreds of new and renovated
studio facilities throughout the
country. Now, as The
Performance Group, we have
expanded our turnkey design-
build package to include
everything from conceptual-
ization through construction.
Even financing. And because
we understand your needs,
you can be sure your facility

will be done right the first time.

So if you're interested in a
new studio facility—whether
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it's a renovation or multi-
function, multi-tenant
complex—call The
Performance Group. We build
facilities from the inside out.
(412) 922-0900.

The
Performance

Group, Inc.

2741 Noblestown Road
Pittsburgh, PA 15205
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this can be a significant source of distor-
tion. Another disadvantage is that the
maximum supply voltage (and, therefore,
signal swing) is only 15V. In low noise
applications, this sort of switch may in-
duce some added noise due to signal con-
duction at the silicon/silicon dioxide in-
terface.

Some low-voltage CMOS switches can
also suffer from latch-up, a problem that
plagued earlier CMOS logic designs.
Latch-up occurs when an internal
parasitic SCR is inadvertently turned on,
causing the chip to draw excessive cur-
rent until it is destroyed or until power is
removed.,

SCR action can be triggered by a tran-
sient input signal that forces an input
either above the positive supply or below
the negative supply. It is necessary to
limit analog and logic input signal swings
in order to avoid device failure. Because
most of these devices are relatively inex-
pensive, many designers simply add the
necessary external protection circuitry.

High-voltage CMOS switches

Recent advances in CMOS processing
technology, along with the demand for
more rugged switches with better signal-
handling capability, has led to the in-
troduction of devices with greatly im-
proved characteristics. One of the first
successful approaches used a process
known as dielectric isolation, wherein in-

dividual transistors can be isolated elec-
trically by an insulator (silicon dioxide).
This is a relatively expensive process,
but it completely eliminates parasitic
SCRs and removes the possibility of
latch-up.

Newer devices, such as the LMC13334,
LMC13335 and LMC13201, have low R,y
values—on the order of 500—and signal
swing capability of up to 40V. This is a
great advantage in applications requiring
high dynamic range. In addition, because
signals can swing to the supply rails, there
is no danger of overdrive by op-amps or
other circuits operating from the same
power supplies. The op-amp will always
limit before the switches run into trou-
ble. The THD is lower in these devices
than in the JFET or the low-voltage
CMOS switches, especially at lower load
impedances.

Putting switches to work

The most common switching applica-
tions involve selecting one input from
several sources (see the schematic
representation in Figure 1la). Besides
simply selecting sources, this approach is
often used to build electronically con-
trolled stepped-level and equalization
controls,

Source selectors can be implemented
with CMOS or LF13331 series JFET switch-
es as shown in Figure 11b, or with cur-
rent switches as shown in Figure 1lc.

. ;

Lawremet

I

N

Figures 11(a), (b). In (a), above, a 4PST solid-
State switch is represented in schematic form.
The addition of the digital control inputs to
the switch is shown below in (b).

@DIGITAL CONTROL SIGNALS

Ving O == AN~ Lo Vour
Ving & -~ AN \NNA~-- -0
Ving O --ANAN—-L o
Ving 0= - AN~ L o — B

LM613334

5

The high-voltage CMOS switches are
generally preferred because they allow
the highest dynamic range and don't re-
quire external operational amplifiers.
When input signals may exceed the
power-supply voltages, series resistors
{shown with dashed lines in Figure 11b)
should be added to avoid excessive
device current.

Film and Video Time Code Versatility With Digital Display
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Post another advance in recording
technology for Nagra! The new IV-

TC incorporates unique Time Code
circuitry which permits Time Code
record/playback (via switch selec-
tEiorB of the five film or video SMPTE/

B
an eleven key, slide-out, mini key-

NAGRA MAGNETIC RECORDERS, INC.

standards. What's more, there’s

NAGRA [T T

board to enter or read data and check
system operation, plus a seven seg-
ment, eight digit LCD readout. Of
course, the recording quality, the
functionality, are what you've come
to expect from Na?ra...just this side

f cPerfect. Send
n

or specifications
details, you’ll flip.

East Coast West Coast
19 West 44th St. Room 715 1147 N. Vine St.

“A PASSION FOR PERFECTION”  Nou/Vork NY 10056 Mollywood. CA 90038
(212) 840-0999 (213) 469-6391
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As good as being there live.
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tubes computer selected * three phosfor tube selections (C,
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comb filter (NTSC) * switching power supply * PAL/NTSC

standards * color/mono auto/manual *
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DIGITAL CONTROL SIGNALS
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AH5011

The load resistance affects circuit per-
formance in a number of ways. Because
it forms a voltage divider with the R,y
value of the switch, larger load
resistances result in less signal attenua-
tion. This generally isn't a problem,

Figure 11(c). A working current switch.

because load resistances tend to be more
than 10k, and R, is often less than
1002, resulting in less than 0.1dB signal
attenuation. But when the load resis-
tance drops down to the 1kQ region, at-

SYMTEC infroduces self contained Character Generator /
Downsiream Keyer with a SPERRY MS-DOS Computer.
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Lock to VIR without TBC - Teleprompt Software -

Downstream Keyer

Video Overiays - RAM Expandable » MS-DOS/I18M PC Compatibie Programs
Genlockable

Tomorrow’s System Technology at its Best !

w

Y M

—

i~

See Us at NAB
Booth 2837

14902 Winding Creek Road, Tampa, Florida 33612 (813)961-4771

Circle (74) on Reply Card

118 Broadcast Engineering March 1986

tenuation can approach 1dB, which may
be excessive. Before signal loss becomes
a problem, however, distortion usually
places a lower limit on load resistance.

The JFET voltage switches show
significant increases in THD as the load
drops to 1k, and low-voltage CMOS
switches perform poorly with small load
resistances. High-voltage CMOS switch-
es, on the other hand, are much more
linear when working into 1k loads. The
LMC13334 family of devices can operate
on +20V supplies, ensuring lower and
more consistent ON resistance than
devices with lower supply capability. In
any case, when designing for minimum
distortion, the load resistance should be
kept as high as possible.

Load impedance also affects the isola-
tion when the switch is open. As the load
impedance increases, isolation deterio-
rates. Therefore, when isolation is im-
portant, load impedance should be low.
This conflicts with the distortion re-
quirements. A good compromise involves
the use of a load impedance between
1kQ and 10kQ. A value in this range will
give excellent isolation and distortion
performance with the LMC13334 family.
If a high load impedance is desired for
low THD, but a simple series analog
switch can’t give sufficient OFF isolation,
it may be augmented by a shunt switch
that shorts any remaining signal to
ground (Figure 12).

Vin Vour

o— lo—¢

Figure 12. If additional OFF isolation is re-
quired, another switch can be connected
across the output of the series switch. The
shunting switch will short any remaining
signal to ground.

Transients

The transients generated by most FET
switches can, at first, appear forbidding.
Transients tend to be a few hundred
millivolts in amplitude, which might be
expected to cause objectionable clicks
and pops during use. Fortunately, the
transients are generally of short dura-
tion—about a microsecond—and
therefore contain little energy in the
audio band.

It is difficult to assign an objective
number to the psychoacoustic loudness
of a switching transient because most of
the common measures of relative
loudness or annoyance level are con-
cerned with continuous sine waves or
filtered random noise. However, to get a
rough idea of the audibility of a switch-
ing transient, compare the pop to a
continuous sine wave. You'll find that the
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DAZZLES DALLAS

* NEW Model 275A Automatic Stereo Synthesizer: Orban introduces the Missing Link for quality Sterco Television
—an outstanding package to complete your Stereo TV sys_[ém. O Mono/stereo recognition and recognition of audio on only
one channel. O Smooth crossfades. O Improved Orhan stereo synthesis effectively centers diaiog. [ Reverse-polarity
detection corrects out-of-phase problems automatically and unobtrusively. O Noise reduction reduces hiss and hum on

mono material by up to 10dB. O Optional full Remote Control. O priced at $1895.00

% The Orban Stereo Television System: Over 200 systems in the field—more than all other makes combined!
OPTIMOD-TV Audio Processor (single or dual chassis configuration) [ TV Stereo Generator [JSeparate Audio
Program Gencrator O pPro Channel Generator.

FM Radio

x NEW Model 8150A FMX® Stereo Generator: With the new FMX receivers, your stereo coverage area is improved

up to four times! And the Orban Model 8150A adds the special FMX subcarrier to vour FM sterco signal with 10 loss in loudness!
Model 81504 is designed to work with OPTIMOD-FM Models 8G00A, 8100A, 8100A/1 and other audio processors, and is

compatible with our 8100A/XT Six-Band Limiter. When coupled to Model 8100A/!, the Model 8150A also improves

conventional sterco performance and loudness capability.

* NEW Model ACC-22 SCA Filter Card for Model 8100A: For enhanced SCA protection. Provides 25d8 more
protection 1o 67kliz SCA than provided by the standard 8100A or 8100A/1. Also increases average modulation capability by
0.6dB—about the same increase as provided by a composite clipper, but without the trash!

AM Radio

* Model 9100A OPTIMOD-AM Audio Processor: Loud, yet open and dynamic, this processar is becoming the
standard for forward-looking AMs who realize that the adult demographic is turned off by the squashed, distorted
“loud-at-any-cost” sound of yesterday’s “competitive” AM processors. OPTIMOD-AM’s superior balance between loudness,
brightness, and fatigue is ideal for AM mono, Motorola C-QUAM Stereo, Kahn Sterco, and short-wave broadcast.

orban

Orban Associates Inc. 645 Bryant St, San Francisco, CA 94107 (800) 227-4498 or (415) 957-1067, Telex: 17-1480
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ONE LIGHTNING
STRIKE AND
YOU'RE
OUT.

Without lightning prevention for your facility, people and
equipment are at high risk. So why take chances? LEC
systems are fully guaranteed to prevent lightning strikes
entirely. And we've got 15 years of experience and over 600
installations worldwide that are proving it day - in, day - out.
That's made us number one and unequaled in the lightning
prevention field.

So before a lightning strike puts you out of business, call
us. We'll send you complete information on custom designed
lightning prevention systems employing the new Chem-Rod
grounding concept for towers, buildings, tanks, etc.

In this game you may not get a second chance.

-

Lightning Eliminators and Consultants, Inc.
13007 Lakeland Road. Santa Fe Springs. California 90670

(213) 946-6886 See Us at NAB Booth 164
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sonic performance. optimum tape to head control, maximum head life, and we
back it with a 15,000 hour warranty on the Super GX Head.
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write

RKAI Professional Products

Lo
1316 E. Lancaster Fort Worth, TX 76102 ',;(:b*“?'
)
g
e
Another Product of @ AP /
s ’,,t ‘\b‘(\"' vgé@e ‘

Circle (72) on Reply Card

120 Broadcast Engineering March 1986

wwWw americanradiohistorv com

0'—’\/\/\/\r—r—
e

047,F
LOGIC INPUT

G /N

Y2AH5020

ouT

2L M833

—
—

Figure 13. If switching transients are a prob-
lem, an RC filter can be used to slow down the
control signal.

transient from an LMCI13334 sounds
about as loud as a ImV or 2mV tone at
1kHz (3V output reference level).

Transients from lower-voltage switch-
es are roughly similar in apparent loud-
ness. Although these transients make
most electronic switches unlikely can-
didates for low-level signals from
microphones or phono cartridges, they
are small enough to be quite acceptable
with most line-level signals.

In order to keep switching noises low,
make sure that input signals have no
average dc components. When dc is
switched in or out, the result is a step
change in output voltage, which can be
highly audible. Therefore, any input
signals with dc on them should be cou-
pled to the switch through a series
capacitor with a resistor to ground. This
holds true, of course, for mechanical
switches as well as the solid-state
varieties.

If the small transient levels of a voltage
switch present a problem, a simple
current-mode switch can be used suc-
cessfully. Because the JFET gates are
available to the outside world, control
logic signals can be slowed down enough
to render the glitches inaudible.

Figure 13 shows a current-mode switch
with an RC filter on its gate to slow the
control signal. A larger capacitor can be
used to slow the transition even more,
or a smaller one may be substituted to
improve switching speed. With the com-
ponents shown, the switching glitch
caused by the AHS5020 is only about
20mV in amplitude. Because most of its
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THEY'RE ALL SENDING DIFFERENT SIGNALS.
HERE'S THE TEST SIGNAL GENERATOR THAT
SPEAKS THEIR LANGUAGE.

The video industry is moving so fast will let you build your own test signal files,
these days, that from one week to the next  as well. We'll have you building your own
you don’t know what kinds of signals signals in fifteen minutes — without a
you're going to have to generate, or where manual.
you're going to find the new equipment So if you'd like to keep sending the
they each require. signals, without sending for a new

Magni has solved the problem. generator everytime there’s a new wrinkle

With our 2015 PC-based signal in the industry, call us. We speak your
generator, you can do all the standard language.

signals, plus component, as well as the
new concepts like HDTV and Multiplexed
Analog Component (MAC), with signal
purity up to 30MHz.

And even though ours is the world’s
first software configurable system, you
don’t need to know computer .
programming. All you need to know is See Us at NAB Booth #128
what the signal is and what it looks like. %ﬁg} T
we'll provide you with a library of over 20

test signals, and our menu driven software =~ Magni Sysiems, Inc
9500 SW. Gemini Drive Beaverton, OR 97005 503/626-8400

Telex: 650-2769743 MCI
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~ time for
down-time”

“I'run a small studio. But
to e, 1t’s a hig operation.
Everything has to work right
all the time. One thing we
can’t afford is to waste time
fooling arovnd with our inter-
cont syster,

Thats why we chose the

Professional Interconmnications - Professional Audio Products +

Series 17 Intercom Systen.
We like the way it works—all
the time. We get uncompli-
cated, smooth performance in
a system that’s casy to use.
And it fits our budget!”

The Sevies 17 Intercom
Systen is simple and basic,

yet it provides the sane grear
provent performance as its big
brother—the TUW Intercon
System.

We think yoirll be
impressed 1o matter how
big your operation is. Call or
write for descriptive literatire,

RTS SYSTEMS
NCORPORA E D
I'HE FIRST NAMF IN

INTERCOMMUNICATIONS
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Figure 14. The mute circuit prevents equip-
ment turn-on and turn-off transients from
feeding out of the circuit. The circuit requires
connection to two separate power-supply
points.

energy is at low frequencies, the tran-
sient is effectively inaudible.

it is possible to take advantage of the
JFET current switch’s glitch-free opera-
tion by building a mute circuit as shown
in Figure 14. This circuit uses an AH5020
and an inexpensive comparator to pre-
vent any transients from other parts of
the system from appearing at the output
when a piece of equipment is turned on.
The FET is on for several seconds after
turn-on, effectively attenuating any un-
wanted thumps, pops or clicks that might
be generated by other circuits coming to
life. Similarly, when power is discon-
nected from the system, the FET turns on
before the preceding circuitry begins to
turn off, preventing turn-off noises from
passing through the output at full power.
The mute circuit operates from a
nominal +15V power supply, although
the remainder of the circuit is assumed to
be operating from bipolar supplies.

The slow supply connection in Figure
14 goes to the regulated, filtered system
power supply, while the fast supply con-
nection is tied to the raw output of the
power transformer secondary. This
design ensures that the JFET switch
closes before any of the circuitry ahead
of it begins to generate turn-off pops.

Typical packaged circuits

All of the devices described so far
behave somewhat like mechanical
switches. When closed, they are effec-
tively small resistors, conducting current
in either direction. When open, they
block the flow of current. These are ex-
cellent general-purpose devices, and can
serve as building blocks for numerous
complex circuits. Other useful devices

have been designed for more specialized
audio applications.

One of these devices is the LM1037.
This IC is designed to select one of four
sources and connect it to a buffered out-
put. It is a stereo circuit, so any of four
pairs of inputs can be selected for con-
nection to the output pair (see Figure 15).
Essentially, each input is connected to an
amplifier that is enabled if a particular in-
put is selected. The buffers make it easy
to interface high-impedance sources with
low-impedance loads. Signal handling is
about 27V peak-to-peak with a 30V
power supply.

el e =

Because the signals pass through IC
amplifiers, the noise level is about 104V,
which is much higher than that of the
FET switches. However, it is still perfect-
ly acceptable for line-level applications.
Because the amplifiers are working
closed-loop, THD is typically under
0.05% at audio frequencies. The band-
width is on the order of 100kHz, which is
more than adequate for audio. Crosstalk
is typically —-95dB. Several chips may be
cascaded if more than four inputs are
needed.

The LM1038 is identical to the LM1037
except for its control circuitry. The ON

Figure 15. The top device is a 4-stereo input/stereo output switch. The lower device provides
the same control functions, but allows BCD control over the switching action.

V+ OuT1 O0OUT2 vVv-
1A 2A
1B >— 2B
INPUTS INPUTS
1C >- 2C
1D >— —< 2D
DC BIAS ———— LM1037 ———— CASCADE
A B cC D
V+ OUT1 OUT2 V-
1A > -< 2A
1B >- 2B
INPUTS INPUTS
1c >. 2c
1D > —< 2D
DC BIAS — LRAAR — CASCADE
i

CLK ™=

MUTE

DATAIN
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Figure 16. Even complex analog functions can be controlled by solid-stute switches. The
simplified drawing shows how a digitally controlled equalizer can be built using a CMOS switch-
and-logic array specifically designed for this purpose.

channels (only one stereo pair can be on
at one time) are selected by the 2-bit con-
trol word. This word can be latched and
held until a change in switch states is re-
quired. The two devices are optimized
for single-ended supply operation, but
may be used with split supplies as well.
Logic levels are referred to the negative
supply, however, so level shifting may be
necessary in split-supply applications.
Signal selection and routing are not the
only functions that can be digitally con-
trolled with solid-state switches. The

LMC835 is a graphic equalizer chip that
accepts a serial digital input signal to
control up to seven frequency bands per
stereo channel. A partial block diagram
is shown in Figure 16. Two external
operational amplifiers appear in the
signal path. Internal resistors and CMOS
switches connect the feedback com-
ponents of the operational amplifiers to
external tuned circuits, which behave
like passive RLC networks, but are ac-
tually built from op-amps, resistors and
capacitors (as shown in the diagram).

By varying the effective resistance be-
tween the upper amplifiers and the tuned
circuits, the amount of boost or cut in a
given frequency band can be adjusted.
Enough resistor/switch combinations
are included in the LMC835 to allow
digital control of two channels of seven
frequency bands. One LMC835 can also
be used in a single-channel 14-band
equalizer.

Products that use such hybrid devices
tend to be more expensive and
sophisticated than more common equip-
ment. Even though the switches
themselves are inexpensive, designers
tend to incorporate more complex
features and capabilities than might
otherwise be attempted. It is significant
that many of the most sophisticated (and
expensive) broadcast products make use
of these circuits.

Fortunately for the broadcaster, the use
of analog switches is increasing. The
devices provide so many advantages that
they cannot be overlooked. A cursory
examination of modern broadcast equip-
ment shows that analog switches are
common devices. One of the primary ad-
vantages of these switches is the capabili-
ty to interface with computer-based
equipment. And as more computer-
related hardware enters radio and TV
stations, broadcast engineers will en-
counter more solid-state analog switches.

B

THE PORTA-BRACE AUDIO CASE

MODEL NO. 101

K&H Products, Ltd.
omem= ]

Box 246

North Bennington,
Vermont 05257
802-4428171

4 Audio Case
above, showing
optional mixer
case and fish
pole hung on
“piggin strings.”

Left, newly de-
signed Velcro
cable wraps —
Porta-Brace

| “Piggin Strings.

M The first case ever designed to organize and protect a full mix of audio
equipment. Lightweight rigid protection. Carefully designed pouches, pockets,
partitions, and cable organizers keep everything secure and easy to find. See it
at the NAB Show, Booth No. 2532, or write or phone for information.
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“INTELLIGENT”

PRO-7 with VSI in use at Scene Three, Inc.,
Nashville

Other installations include:
Charlex - New York

Editel - Chicago

General Motors - Detroit
IBM - Atlanta

KTTV-TV - Hollywood

di

[ ’.. \“

i TR

Other full featured audio mixing
consoles lack the ability to become
an integrated part of your video
production system.

Other interfaceable audio products
lack real audio console features like
equalization, auxillary sends, and
insert points.

Harrison’s PRO-7 with VSI* is a real
audio/video team player and may be
connected by direct SMPTE Serial
Interface to the Grass Valley Group
300 and 100 Switchers. CMX video
editing systems with Multi 1
interfaces can be provided with
special software to directly interface
with Harrison VSI* equipped
consoles. Harrison's PRO-7 is the
ideal audio console for use with the
CMX CASS 1| system.

Now that you know that you can
have a full featured audio console
with full audio follow video and EDL
control, isn’t a Harrison audio
console the intelligent choice for your
video facility?

*Harrison's pfoprietory microprocessor besed video switcher/editor interface.

Harnson

Harrison Systems, Inc. P.O. Box 22963 Nashville, TN 37202-2964

Telephone (615) 834-1184 Telex 555133
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The definition of
the best color camer-

No matter how you define your color camera
needs, you will want to be certain you have chosen the
best tube for the job. And no technical appraisal can be
complete without EEV Leddicons.

Highest picture quality

Lag or smearing under low-light conditions is a
common effect with most tubes - but less with EEV
Leddicons! Instead of the twin-light pipe used by some
competitors, Leddicons incorporate a unique light bias
arrangement with a 10-hole and sintered quartz
diffusing disc system for minimal shading. Differential
lag is minimised by balancing the response speeds of
the green, red and blue channels; so a football in flight
will always look like a football - not a flying saucer! Light
biasing is variable on 30mm and 25mm Leddicons. On
30mm types, biasing is integral so
there is no need for a clumsy adaptor.

High resolution

EEV is the only manufacturer to
make three different target layers to
optimise resolution for each color
channel. The advantage of this unique
feature can be clearly seen in the
Leddicon's much better performance.

Faithful color imagery

Faithful color imagery is all about reproducing
what the eye sees. And that is exactly what Leddicons
do. Extended reds have a precisely-engineered
response and a matched infra-red filter is incorporated
to provide cut-off where you want it.

Reduced highlight image retention

Highlight image retention can be a production
team'’s nightmare - the wrong choice of tube and highly
polished orchestra instruments can end up looking like
the aftermath of an aerobatics display. With EEV
Leddicons, the problem is minimised by a unique target
manufacturing process. The result is you can rely on
Leddicons, even in the very difficult extended red
channel where other tubes are simply unable to cope.

Better tube quality - plus longer life

At long last a manufacturer who is prepared to t:
about blemishes - but then we know Leddicons avera;
less spotting than other tubes! The secret lies in the
fact that all Leddicons must satisfy the most exacting
manufacturing, testing and quality control standards.
These not only preclude loose particles from the insids
of the tube but also ensure longer tube life.

Optimised geometry and registration

The optimised electron optical design of Leddicor
ensures the best possible geometry without distortion
Registration too is equally distortion free - we can, in
fact, supply computer-matched sets for all three
channels.

DDIC

Unique anti-microphonic features

Nothing tests a tube more rigorously
than the range of frequencies generated
by an orchestra. With EEV’s unique anti-
microphonic mesh assembly, Leddicons
provide the cleanest pictures - even from
cameras operating in areas of high ambient
acoustic noise.

FOR FURTHER INFORMATION ON LEDDICONS, CALL US TODAY.

IN USA Toll free 800 431 1230 (except for NY State).

EEV Inc Corporate Office, 7 Westchester Plaza, Eimsford, NY 10523.

Tel: 914 592 6050. Telex: 6818096. Mid Western Sales Office, 890 Deerpath,
Hoffman Estates, IL 60194. Tel: (312) 843 8417. North-Eastern Sales Office,

7 Westchester Plaza, Eimsford, NY 10523. Tel: {914) 592 6194. Southern Sales
Office, 5455 Garden Grove Bivd, Suite 420, Westminster, CA 92683. Tel: (714) 895
3948. South-Eastern Sales Office, 15 Dunwoody Park, Suite 100E, Atlanta GA
30338. Tel: (404) 394 9201. Western Sales Office, 19001 40th Place N.E., Seattle.
WA 98155. Tel: (206) 363 2200.

IN CANADA EEV Canada Ltd, 67 Westmore Drive, Rexdale Ontario MOV 3Y6.

Tel: 416 745 9494, Telex: 06 989 363.

REST OF THE WORLD EEV, Waterhouse Lane, Chelmsford, Essex CM1 2QU, England
Tel: 0245 261777. Telex: 99103.
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tubes in the world.

First for customer service

EEV is not only concerned with manufacturing the
best tubes but also ensures the best delivery and
after-sales service. Cur reputation in this respect, like
that of our Leddicons, is second to none.

To serve the needs of our broadcast customers in
the USA and Canada best, we sell direct from our
centers in New York and Toronto where we maintain a
large inventory as well as full test facilities.

When you add up all the facts about EEV
Leddicons, there is only one conclusion - namely, the
definition of the best tubes for your camera. But don't
laave it at that. Next time specify Leddicons for your
new equipment and as replacements. Then find out
what that definition really means in practice.

ON

®

EEViis"E
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Comprehensive range

EEV Leddicons are specifiad throughout the world
for virtually every type of studio, EFP and ENG camera.
The range covers 30mm (1iin), 25mm (1in), 18mm
(2n) sizes. And the comprehensive choice of front- and
rear-loading types includes diode gun, low output
capacitance (LOC) diode gun, triode gun and tetrode
gun highlight overload protection (HOP).

EEV Leddicons are fully interchengeable in most
types of camera including:

Pac:c:10/2o/'21I HL79/81/83 | MNCEO TC80/85 |

TBVP3OO/33O HKS12/3220357 MKVIK | TKAT/48

e —dt
E310 | KCU/KCKAO | SKS1/%6 TK76

|| eastl iieiel L |

| FOTON1 | LDKS/6/15/25 | SKII0/110D | TIV1515/1516

®Leddicon is the Registered
Trademark of EEV Lead Oxide Camera Tubes.

‘Q
®

<
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Collision detection
in routing switchers

By Bruce Morse

The production demands placed on modern routing switchers
require the use of sophisticated control systems.

Unless it has crashed, or you're design-
ing a new facility, you probably look at
your routing switcher with the same in-
terest as you do your lawn mower. And,
like a lawn mower, the switcher either
works or it doesn't.

Early routing switchers were unex-
citing, low-technology devices. They
were nothing more than a simple go/no-
go electronic necessity—a barely im-
proved version of the 1950s patch
panels. However, because of the growing
number and diversity of signals that
broadcast and other production facilities
may need to handle, switchers are gain-
ing recognition as fertile ground for new
and powerful capabilities. These system
workhorses are enjoying a resurgence of
interest from both users and manufac-
turers. (See the accompanying sidebar
for a discussion on the history and future
of switching systems.)

With the increasing expectations
placed on switchers, system designers
are responding with new and innovative
solutions. Designers are adapting
technologies from other high-tech fields,
such as the computer industry, to the
unique requirements of the broadcast
and production switcher.

A new generation

One example of this transfer of
technology is the recent introduction of
true software-based routing switchers. In
these systems, a simplified computerlike
hardware structure is organized and con-
trolled by a coordinated software ar-
chitecture.

This approach has resulted in reduced
hardware density and provides the ad-
vantage of increased reliability. A system
with fewer components is less likely to
fail. In addition, these systems are less
expensive to build because of the
economies of scale. Larger quantities of a
few identical components cost less than
smaller numbers of many different items.

Morse is president of BSM Broadcast Systems,
Spokane, WA.

System capabilities are not compro-
mised by this simplicity. In fact, the sys-
tem capabilities are often enhanced. By
controlling the hardware with software,
the inherent flexibility of computers is
used to increase the capabilities of

Figure 1. Software-driven routing switcher in-
terfacing levels. Hardware provides the inter-
face between crosspoint matrix and system
software.

(SOFTWARE DRIVEN)
SYSTEM ARCHITECTURE

__
MARNNN

Figure 2. Layers of software architecture.
Matrix-layer software is accessed by the con-
trol layer (including both system computer
and entire network interface software) only
after approuval by the security layer.

{ROUTING SYSTEM)
SOFTWARE ARCHITECTURE

COMTACL LAYER

NETWORK =]

D'JHPLITEH/
INTERFACE
il J,.-f“"

INTERFACE
= P &5
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today’s routing switchers and prepare
them for even greater demands in the
future.

Hardware structure

As illustrated in Figure 1, the cross-
point matrix is at the heart of the system
where signal sources and destinations
are actually connected. The translation
of the software’s routing instructions into
the electrical signals that switch the
crosspoints is handled by a hardware
shell around the matrix. This shell
typically consists of memory registers or
latches that store routing information
and voltage translation circuits. These
circuits convert the low-voltage levels
used by the hardware into the higher-
level signals required by the crosspoints
and other analog circuitry.

Software architecture

The architecture of the software that
provides the routing instructions can be
coarsely divided into three nested layers:
matrix, security and control (see Figure
2). The matrix layer resides at the lowest
level of the software architecture. [t pro-
vides the control and security layers with
access to the hardware shell around the
matrix.

The security layer is the interface be-
tween the matrix and the control layers.
Its purpose is to assure that requests for
changes in matrix routing do not violate
system security parameters, Typical
security systems have several clearance
levels that are used to restrict access to
sensitive material routed through the
switcher. Routing requests must be ap-
proved by the security system before be-
ing passed on from the control layer.

The control iayer provides the inter-
face between the switcher and the out-
side world. This layer is commonly divid-
ed into two segments: the computer in-
terface and the network interface The
computer uiterface software connects
the switcher with the major planning or
big picture system. Depending upon
facility requitements, this system could

WwWWwW americanradiohistorv com




Thomson LGT 5 kW transmitter :

COMPACT KNOW-HO

BAZAINE

LGT, with the atest of its 5 kW Enhanced Performance - this

UHF transmiters, the TRE 8510, new transmitter, designed to meet
offers you the following features :  the requirement of all new Improved Maintenance thanks
High Profitability due to its systems (MAC D, dual sound and  to the use of a single air cooled
competitive price, low floor area,  videotext), uses a surface wave tube, all the sub-assemblies being
low maintenance costs,and consi- filter (SAW), a fixed group delay accessible from the front and a
derable energy saving through time carrector, orecision off-set configuration specially designed
the use of a single very high and a wide band configuration to operate in Passive or Active
efficiency TETRODE with ogtimised redundancy. Reserve Mode.

THE BEST PGSSIBLE SIZE / EFFICIENCY
> THOMSON-LGT

LABORATOIRE GENERAL DES TELECOMMUNICATIONS
51, boulevard de la République/BP 51/78401 Chatou Cedex/France. Tél: (1) 30.71.92.60.

5316
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SLAVE 6 users and their remote control devices.
REMOTE Ge.t'ting personal .

When a facility must accomplish more
tasks, the first step is usually to add
equipment and staff. The demands that
accompany an expansion add even more
SLAVE § SLAVE 1 pressure to what is probably an already

overloaded matrix. In addition, most
REMOTE REMOTE switcher users prefer, or even require,
) dedicated remote devices near their
work stations. A personal device such as
SWITCHER this .frees them .from the inefficiency of
(MASTER) sharing one device among sevgral users.
As a result, the need for improved
methods of remote communications
becomes even more urgent.

\ Networking principles

SLAVE 4 SLAVE 2 Switcher remotes are usually daisy-
chained from device to device on a com-
REMOTE REMOTE mon cable connected to the matrix. This
single cable relieves the need for in-
dividual wiring from each device back to
the matrix. This concept of paralleling
many devices on a single wire is general-

ly referred to as local area networking.
The overriding problems that arise
REMOTE when a large number of devices attempt
Figure 3. Remote No. 3 is being polled and may transmit routing requests to the system master. ~ 0 COmMmunicate over acommon wire are
Stave remote No. 4 will be polled for requests when No. 3 is finished transmitting. those of priority and organization. If two
or more remote devices attempt to use
the network simultaneously (a likely oc-
be as complex as a mainframe computer  the other hand, the network interface currence), information can be distorted
or as simple as a personal computer. On  software pays attention to the matrix Continued on page 134

STILL DELIVERING NEW AUDIO/VIDEO PRODUCTS
Periny+Gilles
L 7

New T-Bar controllers for video

switches and mixers, providing MOTORISED
ultra low hop-on/hop-off voltages plus FADER
Penny & Giles smooth action and total reliability.

oy -
Penny & Giles new motorised fader .
combines moving fader automatic re-mix

Penny & Giles Iinc with superb operating feel, rapid dynamic response,
2716 Ocean Park Bivd  Suite 1005 touch sensor output and compact size.
Santa Monica California 90405 USA All at the right price.

Tel: (213) 393 0014  Telex: 858866
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The wor

world’'s smallest

wireless system.

And 2 ways to talk to it.

At Camera Mant.

AL L |

Sennheiser sets new

standards for compact LA
portable wireless equipment: |

pro performance from two
units no bigger than a king-
size cigarette pack, and a
hand-held mike that weighs

just a few ounces more.
Specifically designed for

use with carrier frequencies
ranging from 947-952 MHz,
the three units are particularly

well-suited for film, TV and
sound-reinforcement

applications.

All three feature crystal

oscillators, recessed controls,
battery condition LED
indicator, HyDyn® compressor/
expander circuitry and sturdy
metal construction.

SENNHEISER SK-2012 TVH
WIRELESS POCKET TRANSMITTER. Lo i Sennheiser SKM-4031
Available in UHF and VHF models iy - TVH Wireless Transmitter.
« 46 dB input pad - defeatable limiter. ] P
SENNHEISER EK-2012 TVH BODY

PAC WIRELESS PORTABLE RECEIVER.
Two channel capability (one std.)

- adjustable audio level + adjustable squelch.
SENNHEISER SKM-4031 TVH

WIRELESS TRANSMITTER. For use

with UHF and VHF frequencies

« + 10 dB sensitivity pad « widescreen
removable for cleaning.

The more you know about audio, the more you can
rely on Camera Mart.

me€Camera Mardt, .

456 West 55th Street, New York 10019+ (212) 757-6977
Telex: 275619/FAX (212) 582-2498
305 Vine St., Liverpool, NY 13088 + (315) 457-3703

Sales - Service « Rental See Us at NAB Booth No. 3040
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y Broodcagt Producis Company 1600 Queen Anne Rd., Teaneck, NI 07666, © 1986 Son egistered trademark and Bet rademark of Sony Corporation

at what the
ught: Betacart,

Betacart
Betacart.,”

Almost one hundred Betacart™
systems have been delivered throughout
the United States.

For names of stations in your area
enjoying impeccable spot and «
news automation, contact
your Sony Broadcast
representative. Or call Sony |
Broadcast at (201) 833-5231.

SONY.
BRUAULAST)
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Continued from page 130
or lost. To prevent or to recover from
such conflicts, some method of network
management must be employed to
prioritize and control network access.
Extensive research into the manage-
ment of local area networks by the com-
puter industry has resulted in the
emergence and development of three
basic networking topologies: polling,
token passing and collision detection.
Although each can be applied to system
design in communicating with remote
devices, the three networks differ greatly
in the methods they use to perform this

and in the transparency levels achieved.

Polling networks

A polling network’s common wire is
constantly under the control of a master
device. All other devices on the network
are slaves to that master. Management of
a polling network follows a strict sequen-
tial order—from one slave to the next—
under the control of the master device
(see Figure 3). If any slave has informa-
tion available (such as a routing change
request), it can transmit this information
to the master only when its turn comes
up in the polling sequence. Until then, it
just waits,

After processing a polled slave’s input
(if any), the master device moves on to
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BROADCASTING

Colorado Video offers three unique solutions to the
effective, low cost delivery of visual information:
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Call us for more information.
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poll the next slave on the network. The
poll/answer exchange process is
repeated for each slave on the network
until the last slave on the network has
been polled. The master then polls the
first slave and the process is repeated.

Of the three standard network
topologies, polling networks are the
simplest to implement. They were the
first to be used in routing switchers
because the concept of a network master
is easily understood and impiemented,
even in the most rudimentary hardware-
based systems. They continue to be the
most widely used network interface
topology.

Token-passing networks

Although token-passing networks have
not seen extensive application in the
routing switcher industry, they have ma-
jor advantages over polling networks. A
token-passing network (see Figure 4)
does not have a distinctly defined master
device, as does a polling network. In-
stead, each device on the network acts as
the master for a short period during
which it may transmit data without con-
flicting with other devices.

The software-based token-passing
topology maintains control of the com-
mon network cable with a software
token. While any device possesses the
token, it has absolute control of the net-
work and can be briefly considered the
master device.

When the controlling device has com-
pleted its network operations, it passes
control by transmitting the token to the
next device. The new master obtains
control of the network while the previous
device reverts to its idle state until the
token works its way through the net-
work again,

Another advantage of a token-passing
topology over a polling topology is point-
to-point communication between net-
work devices. Because each device acts
as the network master while it possesses
the token, it can transmit to any other
device without going through a third par-
ty. This is in contrast to the polling
topology, in which the master device
must be involved with every network
transaction that occurs.

However, a liability of the token-
passing network is its sensitivity to net-
work device failure. Among other con-
siderations, token-passing network soft-
ware must address the problem of how
to recover or even re-create the token
in a variety of situations.

One potentially catastrophic situation
occurs when the token makes its way to
a device that has failed. Does the token
halt? Does another device sense the
failure and initiate a recovery pro-
cedure? Worst of all, what happens to the
network when a device crashes while in
possession of the token? All of these
possibilities must be accounted for in the
software that implements a token-
passing network.
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Group (BPG) is an innovative line of
high-end video equipment setting
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video:
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e FA-430 Time Base Corrector
and Image Processor - with Y/C
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Enhancement, Noise Reduction,
Color Correction and Black
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o FA-440 Time Base Comrector —
with Video Production Effects

e FA-450 “Universal” Component
Time Base Comrector - with
Y/R-Y/B-Y, YIQ, RGB, Y/C Dub
Corrponent as well as Composite
Signal Processing and Freeze
Frame

e FA-800 AUTOCOR Frame
Synchronizer - with Automatic
Video Level Control

Production Switchers

e CVM-500 Component Video Mixer
- with Chroma Key and Effects
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e PYM-500 Composite Video Mixer
— with Chroma Key and Effects
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Signal Processors

e CE-1N0 Character and Graphics
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e CCS-4300 Color Corrector
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