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Pesa America Inc., 2102 West Ferry Way, Huntsville, AL 35801 

205 -880 -0795 Fax 205 -881 -4828 
Burbank, CA 800 -323 -7372 New York City 800- 328 -1008 

BM4400 high resolution 14" and 20" monitors for RGB, YF P, 

(optional decoders for NTSC, PAL, S -VHS (Y /C), D1). 
Auto setup for gray, white and black levels...plus chroma 
gain and phase with NTSC or PAL optional decoders. 
Companion test signal generator and intelligent probe cali- 
brate monitors and plug into front panel AUX input. 
User settings stored in 4 non -volatile memories and trans- 
ferred to other monitors via serial link. 
Optional remote panel tied to monitors' RS485 serial link 
used to "match" and /or control up to 64 monitors. 
Unique 3X magnification to analyze vertical interval. 
BM4400 Grade 1 monitors are surprisingly affordable. 

Call for a demo now. 

BM4400 AUTO SETUP BROADCAST MONITOR SERIES -Awl; 
True color from monitor, to monitor... to monitor... 

P PESA 
Circle (1) on Reply Card 

Over 1000 BM4400s will monitor 
the Gold at the 1992 Olympics. 
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Effects cost. And more effects Effects, ALPHkTRACK to fly keys and 16 inputs with 
cost more. four linear key layers. As well as a separate serial 

interface to recall DVE events, dual pattern gener- 
ators with 89 wipes, including rotary, 7 color 
matte generators and optional M.C.E. disk drive. 

And so on. 

All in a compact, attractive, ergonomic package. 

And all this for a very affordable price. 

Give your Midwest representative a call. For 
maximum information on the mini -priced 
wonder. The A.C.E. Arena Production Switcher 

Those were the rules. 

Until now. 

Because the A.C.E. Arena 
changes all that. With an 

incredible array of powerful, creative keying 
facilities. For both live and post -production use. 

At a price that's almost too good to be believed. 

The Arena is as flexible and easy to use as it is 

affordable. With enhanced Memory Controlled 

Circle (4) on Reply Card 

IL 
Communications Corp. 

Four Tesseneer Drive 
Highland Heights, KY 41076 

(606) 781 -2200 
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AUTOMATION: SOLUTIONS 7O 
TODAY'S PROBLEMS 
Automation continues to make inroads as 
facilities search for ways to operate more 
efficiently. As pressures to deliver higher 
profits and improved- quality signals (all at a 
lower cost) increase, engineering managers 
look to assisted operation as one effective 
tool. This month's special report looks at 
how automation can provide a cost -effective 
solution to the problems faced by today's 
stations. 
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A properly implemented library system can offer many benefits. 
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New services will help station forecasters reign supreme. 
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By Skip Pizzi, technical editor 
Engineering can play a major role in the broadcast profit picture. 

ON THE COVER 
Station automation often begins with video library systems. Modern systems can store and 
play flawlessly hundreds of commercials without operator intervention. This is only one 
area where the use of automation can improve facility operation and management. (Cover 
credit: Kim Bracken, BE graphic designer. Photo courtesy of Odetics.) 
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Television audio has been changing 
even faster than the rest of the indus- 
try. It's time to take a fresh look at the 
requirements of today's television 
station -and to find more effective 
methods of meeting them. 

That's precisely what the designers at PR &E have 
done. The result, our new STX, is ready for your 
most challenging on -air and production assign- 
ments. Three mainframe sizes are available, each 
with up to four stereo submaster modules, eight 
mix -minus buses, four aux buses, and three stereo 
outputs. 

This is a genuine stereo console, with stereo CUE 
and SOLO, plus a stereo effects return. Operators 
can check pre- or post -fader level and balance on 
accurate true VU meters before sending program 
to air. Built -in distribution amplifiers on the three 
stereo outputs make routing audio to multiple 
locations easy. 

Your STX will be configured to your operators' 
needs -input and submaster modules can be 
located anywhere on the mainframe. Mono and 
stereo input modules have over thirty dB of head- 
room to handle the widest possible range of 

It's 1mw for new 
directions in 
television audio. 

source levels. Multiple switchable inputs with 
rapid gain adjustment get the source up fast. 
Electronically controlled switching ensures silent, 
long term reliability. Differential (balanced) bus 
summing minimizes noise and eliminates RF 
interference. 

A stereo television console this reliable, with this 
level of performance and this complement of intel- 
ligent features, could only come from one manu- 
facturer-PR&E. For more than two decades, we've 
had just one goal -to design and build audio 
equipment that functions superbly in the broad- 
cast workplace. For more information on how our 
STX Stereo Television Console fulfills that purpose, 
call us direct at (619) 438-3911. 

Circle (5) on Reply Card 

The Stereo 
Television 
Console 

Pacific Recorders & Engineering Corporation 
2070 Las Palmas Drive Carlsbad, CA 92009 
Tel 619-438-3911 Fax 619- 438 -9277 

O 1990 Pacific Recorders & Engineering 
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News 

By Dawn Hightower, 
senior associate editor 

SMPTE streamlines 
engineering process 

A revised set of procedures for the work 
of SMPTE engineering committees has 
been approved by the board of governors 
of the Society of Motion Picture and Tele- 
vision Engineers (SMPTE). These new 
procedures are expected to reduce the 
minimum processing time for SMPTE stan- 
dards, recommended practices and en- 
gineering guidelines to just under one 
year. Key changes in the procedures in- 
clude the elimination of one redundant ap- 
proval stage, reducing the requirement for 
consensus from two committee stages to 
one while maintaining due process at both 
levels, enlarging the role and authority of 
the engineering directors and the steering 
committees that they chair, and enlarging 
the authority of the standards committee. 

In addition to consolidating and clarify- 
ing the old procedures, the new proce- 
dures officially recognize what has long 
been perceived by the industries that use 
SMPTE engineering documents: that they 
are final, approved documents in their 
own right. SMPTE standards will continue 
to be forwarded to other standardization 
organizations for their adaption under 
their own procedures. 

Some technology committees have been 
restructured to better organize the work 
currently under way and seen for the fu- 
ture, and a new committee on hybrid tech- 
nology has been formed to work on 
film /electronic and advanced moving im- 
age technologies. The committee on new 
technology has been eliminated, with new 
and developing technologies to be consid- 
ered within the appropriate technology 
committees. 

The new administrative procedures are 
being implemented immediately; the 
changes in the technology committee 
structure will take effect Jan. 1, 1992. All 
of the work currently being done in the 
society's engineering committees will con- 
tinue with some of the subgroups report- 
ing to different technology committees af- 
ter the first of the year. 

EIA supports testing of 
ghost- canceling 
standard 

The Electronic Industries Association's 
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Consumer Electronics Group (EIA /CEG) 
has announced its support of the evalua- 
tion and testing of ghost- canceling hard- 
ware in the United States. 

The process of ghost -canceling employs 
special circuitry contained within TV sets 
to adjust received TV signals and eliminate 
or greatly reduce ghosts. This special cir- 
cuitry uses a training pulse that is trans- 
mitted from the broadcasting source as a 
reference to eliminate the unwanted im- 
ages, which are reflected from buildings 
and other objects. 

Currently, efforts are under way by the 
EIA, the National Association of Broad- 
casters (NAB) and the Advanced TV Sys- 
tems Committee (ATSC) to arrive at a 
standard. 

SBE agrees to 
modifications 
of Docket 90 -500 

On March 11, the Society of Broadcast 
Engineers (SBE) filed reply comments on 
Docket 90 -500, concerning the definition 
of frequency- congestion in the broadcast 
auxiliary services and the cable TV relay 
services. 

The SBE has agreed to two modifica- 
tions to the original filing: 1. The society 
has agreed to an extension of the Oct. 1, 
1991 deadline for "grandfathered" micro- 
wave stations to upgrade their transmit- 
ting antennas to Category B in non - 
frequency- congested areas. 
2. The SBE agrees that the congested area 
criteria proposed in Docket 90 -500 would 
not be appropriate for extension to the pri- 
vate operational fixed service (POPS). This 
is because a widespread infrastructure of 
volunteer, industry- sponsored frequency 
coordination committees in the POFS does 
not exist. Without such an infrastructure, 
the discretion proposed to be given to lo- 
cal frequency coordinating committees, to 
act as "safety valves;' is not possible. The 
SBE, therefore, concludes that the com- 
mission will continue to be burdened with 
preparing updated public notices of 
frequency -congested areas for POFS sta- 
tions, and notes that eight years since the 
last notice already appears excessive. 

See the SBE Update on page 14 for more 
detailed information on Docket 90 -500. 
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Introducing The Nikon S19x8B 

There'll be times 
it's the only lens 
for the job. 
In the world of ENG /EFP, disasters aren't 
planned. So you've got to plan ahead. After all, 

the biggest disaster is being on the scene 
but too far back to get the shot. That's why Nikon 
went to great lengths to create the S19x8B 
Lens for CCD cameras. 

For a lens of this range, it's wonderfully 
light and maneuverable. So you never have to get 
too close to get close enough. The smooth 
zoom whisks viewers right into the heart of the 
subject matter. 

From making our own glass to the final QC 
tests, we make sure the S19x8B is worthy 
of the Nikon name. Extra -Low Dispersion (ED) 
glass, Nikon anti -reflection coating, high -flat 
MTF curve, it has it all, and more, all wrapped up 
in a rugged housing of magnesium alloy. 

And 
never 
a time 
it isn' t . \ ow, 
The S19x8B may well 0 
be the only lens you ever 
need. Forget about lugging around a variety of 
lenses and fumbling around mounting them. 
The S19x8B's minimum object distance (37 ") and 
8mm minimum focal length, providing expansive 
wide angle coverage, make it ideal for everyday 
use as well. That's unsurpassed range for 
an ENG/EFP lens. 

To guarantee you can use it every day, 
the S19x8B comes with something else that's 
unsurpassed - Nikon's unique Express Loaner 
Service. If disaster ever strikes your lens, 
we'll get you a loaner lens overnight. So now there 
will never be a time you're really `out' in the field. 

To find out more or for our complete 
brochure, call 800 -NIKON -US or (516) 547 -4355 
or write: Nikon Electronic Imaging, Dept. D1, 
101 Cleveland Avenue, Bayshore, NY 11706. 

Nikon 
ELECTRONIC IMAGING 
Circle (6) on Reply Card 

1990 Nikon Inc. 
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Buggy whip 

technology 

¡Editorial 

As broadcasters continue to enjoy the benefits of improved technology, an impor- 
tant member of our industry remains locked in the days of buggy whips and hoop 
skirts - the FCC. 

Until recently, the Federal Communications Commission's position on many matters 
was simple - marketplace rules. That was the easy way - no pain, but also no gain. 
However, some things shouldn't be controlled by the marketplace and one of them 
is technical standards. A recent example illustrates this point. 

Measuring modulation, specifically peak modulation, has been an issue for broad- 
cast equipment manufacturers, broadcasters and the com- 
mission for years. Often, the procedures and techniques used 
were the subject of much debate. Beginning in the mid - 
1980s, the issue seemed to quiet down (no pun intended). 
However, technology, moving in fast -forward mode, has re- 
cently renewed the controversy and created a technologi- 
cal problem for broadcasters. 

On Jan. 31, the commission issued a public notice regard- 
ing modulation measurement for FM stations. The notice 
was an attempt to put to rest any questions about how to 
properly measure FM modulation. 

The notice states, "Despite the technical differences, it has 
been the experience of the commission that all commer- 
cially manufactured monitors with which it is familiar pro- 
duce satisfactory results which agree substantially with the 
commission's rules:' Sounds good, doesn't it? After all, ar- 
en't all modulation monitors pretty much the same? Well, 
if you ask a manufacturer or station engineer this question, 
you might find some disagreement. 

Modern, high -speed circuitry and improved design have 
made it possible to measure modulation with more preci- 
sion than ever. The newer equipment also allows stations 
to increase modulation to higher levels than ever. This alone 

isn't the problem. Case history seems to indicate that there may be very real differ- 
ences in the results produced by different measurement techniques. 

It has been reported that in one test, a station compared peak modulation using 
a pre -1983 modulation monitor to peak modulation using a new, higher -precision mon- 
itor. To further investigate the issue, the station measured peak modulation using the 
commission's technique (wideband discriminator output into an oscilloscope). 

In this test, the newer type monitor allowed for about 1dB more peak modulation 
than the older monitor would have permitted. However, at the same time, this increased 
level of modulation showed up as overmodulation on the oscilloscope measurements. 
The peaks were high enough that they could be captured by an oscilloscope camera. 

The concern here is not with the new modulation monitors, but with the FCC's ina- 
bility to cope with new technology. If the new, high -tech monitors can legally allow 
a station to squeeze more loudness out of the station's signal, that's great. But, what 
happens if the increased modulation levels give the appearance of overmodulation 
when checked by the FCC's old -fashioned methods? 

The recent notice leaves plenty of room for questions - not something that's in 
the best long -term interests of anyone. Technical issues need careful, thorough and 
fair investigation. No one benefits when the FCC issues public notices that may not 
have answered all the pertinent questions. 

The notice clearly shows the FCC's need to move into the 1990s. Shouldn't the polic- 
ing agency be at least as technologically up -to -date as the industry it regulates? Don't 
you find it interesting that the commission uses 1950s technology to measure 1990s 
broadcasting equipment? 

Something's wrong when our regulatory agency is 40 years behind the industry in 
technological sophistication. A well- equipped and properly funded FCC technical staff 
will benefit us all in the long run. 

14.w/ 41),45)-- 
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OPTIMOD 'FM 
1 G 

On April 15th, 1991, at the NAB show in Las Vegas, 

Orban introduced the new OPTIMOD -FM 8200. 
The 8200 is to digital broadcast processors what the original 

OPTIMOD was to every other product on the market. 

AKG Acoustics, Inc. 
1525 Alvarado Street 

San Leandro, CA 94577 USA 
Tel (1) 415/351 -3500 
Fax (1) 415/351 -0500 

A quantum leap ahead. 

bog,« 
A division of AKG Acoustics, Inc. 

AKG Akustische U. Kino -Geräte Ges.m.b.H 
Brunhildengasse 1, POB 584 

A -1150 Wien, Austria 
Tel (43) 1/95- 65 -17-0 

Fax (43) 1/95 -65 -17 -245 

AKG Acoustics, Ltd. 
Vienna Court, Lammas Road 

Godalming, Surrey GU7 1)G, Great Britain 
Tel (44) 483/425 -702 
Fax (44) 483/428 -967 

© 1991 AKG Acoustics, Inc. Orban is a registered trademark of AKG Acoustics, Inc. 
AKG is a registered trademark of Akustische U. Kino- Geräte Ges.m.b.H, Austria. 
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FCC opens OFS 
to wireless cable 

By Harry C. Martin 

The Federal Communications Commis- 
sion has amended its rules to allow enti- 
ties eligible in the Operational Fixed 
Microwave Service (OFS) to use the 6MHz- 
wide, point -to -point channels in the 18GHz 
band to distribute video entertainment 
material. In addition, the FCC has elimi- 
nated its restriction on the number of 
channels that may be assigned at 18GHz 
for this purpose. 

Last year, the FCC had removed other 
barriers to the development of wireless ca- 
ble. It narrowed the definition of "cable 
system," which now must obtain a local 
franchise before it is permitted to con- 
struct a video distribution system, and en- 
couraged Congress to enact legislation 
that would ease the entry of alternative 
multichannel video distributors into the 
marketplace. 

This latest deregulatory effort is signifi- 
cant for two reasons. First, by having ac- 
cess to point -to -point frequencies at 
18GHz, wireless cable providers eligible in 
the OFS will be able to expand their oper- 
ations and increase their market presence. 
Second, by eliminating the 4- channel -per- 
transmitter -site limitation, these entities 
will be able to compete more effectively 
with cable systems, which typically are 
offered at least 50 channels. 

The FCC said that increased access to 
microwave spectrum was needed so that 
satellite master antenna TV (SMATV) oper- 
ators and similar alternative multichannel 
delivery systems could compete effective- 
ly with cable systems. Spectrum at 18GHz 
is particularly well- suited to this purpose 
because it is appropriate from a techno- 
logical standpoint, and the necessary 
equipment is already available. The 
18GHz band is currently being used by 
CARS licensees for distribution of video 
entertainment programming from cable 
system receive points to cable head -ends. 

However, there are some roadblocks. 
According to OFS rules, many alternative 
multichannel delivery systems are being 
required to construct separate head -end 
facilities at each location they wish to 
serve. Financial constraints, zoning restric- 
tions, terrestrial interference, satellite line- 

Martin is a partner with the legal firm of Reddy, Begley & 
Martin, Washington, DC. 

8 Broadcast Engineering April 1991 

FCC update 

of -sight problems and building -owner re- 
strictions often preclude the installation of 
these facilities, thereby thwarting the 
growth of these operations. Such con- 
straints upon the physical expansion of 
OFS systems foil the market expansion of 
OFS eligibles and decrease their competi- 
tive potential. It is hoped the assignment 
of appropriate microwave spectrum will 
reduce the impact of these problems. 

Hearing reform rules deferred 
The commission has deferred the effec- 

tive date of the rule changes it announced 
last December, which adopted procedur- 
al reforms designed to expedite the reso- 
lution of comparative hearing cases, in- 
cluding the early payment of hearing fees. 
The reforms also eliminated settlement 
payments after a hearing begins and limit- 
ed them to expenses before the hearing. 
(See the "FCC Update" column in Febru- 
ary 1991.) The procedural changes were 
scheduled to become effective Feb. 13 and 
the settlement limitations were scheduled 
for March 21. 

However, several parties have appealed 
these changes. The Federal Communica- 
tions Bar Association and other organiza- 
tions are urging the FCC to permit appli- 
cants to recoup their expenses through 
settlements at any time during the hear- 
ing process. This would curb abuses of the 
system that have occurred as a result of 
the FCC's previous policy of permitting un- 
limited settlements, but would provide a 
reasonable incentive for post- hearing set- 
tlements. 

The new rules will not become effective 
until the appeals are decided. This will pre- 
vent the disruption of ongoing proceed- 
ings if the commission decides to further 
amend any of these rules. 

Tower painting and 
lighting enforcement 

Late last year the FCC conducted a na- 
tionwide enforcement effort to assess and 
improve compliance with its tower paint- 
ing and lighting requirements. Fines total- 
ing more than $350,000 were assessed as 
a result of the sweep. The commission has 
recently reminded licensees about the im- 
portance of meeting these regulations. In 
1990, the agency distributed a bulletin on 

the subject, and sent letters to all licensees 
explaining their responsibilities. Other 
educational efforts included the release of 
public notices and industry news articles 
explaining the agency's regulations. 

New FM translator 
rules effective 

New rules governing FM translator serv- 
ice became effective March 1. These new 
rules reflect a comprehensive re- 
examination of the the service and clari- 
fy and revise a number of subjects, such 
as ownership and financial support of 
translators, methods of selecting transla- 
tor applicants, defining a "major change" 
in translator coverage areas, use of com- 
mercial and auxiliary band frequencies, in- 
terference criteria and technical require- 
ments for translators. 

A freeze on application filing accep- 
tance for new FM translator stations or for 
modifications in the commercial FM band 
(channels 221 to 300) will remain in effect 
until May 1, 1991. Applications that were 
deferred pending the adoption of the new 
rules must be amended to conform to the 
new rules by July 1, 1991. 

Until the freeze is lifted, the only appli- 
cations that will be accepted for filing will 
be applications for changes for existing or 
authorized non -commercial facilities that 
operate in the reserved band (channels 
201 -220). These applications still must con- 
form to the new rules. Until the updated 
form (FCC Form 349 -"Application for 
Authority to Construct or Make Changes 
in an FM Translator or FM Booster Sta- 
tion ") is available, applicants must use the 
current version of the form. However, ap- 
plicants must attach exhibits containing 
the additional information required by the 
new rules. 

AM Radio .4,986 
FM Radio .4,402 
FM Educational 1,442 

UHF Commercial TV 564 
VHF Commercial TV 553 
UHF Educational TV 229 
VHF Educational TV 124 

Table 1. Broadcast station totals as of Jan. 31, 

1991. 
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It's amazing what some people 
will sacrifice for a cheap DA 

Picture quality you know you 
can trust 
30 years of proven reliability 

The protection of GVG's respected 
warranty 
Performance and service that don't 
have to cost more 

GVG 
8500 series DAs. 

Because you never 
take chances with 

picture quality. 

Why risk losing your picture, your 
audience or your income with an off -brand 
distribution amplifier. Call your Grass 
Valley Group sales office or authorized 
GVG distributor for the whole story on 
no- compromise video distribution. 

When you can't afford to take chances, 
nobody supports you like GVG. 

Grass Valley Group 

A TEKTRONIX COMPANY 

4oemetiellU 
NORTH AMERICA Grane Valley, CA (916) 478 -3000 SOUTH AMERICA Miami, FL (305( 477-9498 EUROPE Basingstoke, Hanpshire (0256) 817817 ASIA Hong Kong (852) 7874118 JAPAN Tokyo, Japn (813) 5992-0621 
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Keeping hard disks up 
and running 

By Steve Gibson 

Hard disks are often a source of great 
frustration. Even though engineers repeat- 
edly warn station personnel who use PCs 
to back up their hard drives regularly, 
their warnings often go unheeded. En- 
gineers must then console those who re- 
ceive that disturbing message: "sector not 
found:' 

Although regular data backup is the first 
line of defense, other unseen errors can 
cause hard disk failure. This column out- 
lines some common disk problems, and 
then offers some possible solutions. 

What can go wrong? 
All hard disk drives have one or more 

surfaces that are coated with magnetic 
material. Each surface is subdivided into 
several tracks, and each track is further 
divided into smaller pieces called sectors. 

Sectors begin with special sector - 
addressing information and are followed 
by 4,096 databits that are organized into 
512 bytes. Drives that use modified fre- 
quency recording (MFR) encoding store 17 
sectors per track, and those that use run - 
length limited (RLL) encoding squeeze 26 
sectors into each track. 

When a drive searches for a sector, it 
first moves the heads to the proper track 
and reads it continuously until it locates 
the proper sector -addressing information. 
The heads then read the data from the sec- 
tor location. 

Sector -addressing information is written 
to the disk's surface during a process 
known as low -level formatting. The low - 
level format defines the location of the 
tracks and sectors on the disk's surface. 

One of the major causes of hard disk fail- 
ure is the aging of the low -level format. 
If the head is old and can't read the sec- 
tor location information, it can't locate the 
data. 

Every time the information in a sector 
changes, the entire sector is rewritten. 
This refreshes the data's magnetic image. 
The sector -addressing information, how- 
ever, is never rewritten. It sits quietly, slow- 
ly fading, until the day comes when the 
disk controller is unable to locate the sec- 
tor. This is what has happened when DOS 

Gibson is president of Gibson Research, Laguna Hills, CA. 
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sends those unnerving "sector not found" 
messages. 

Alignment drift is another cause of hard 
disk failure. The head positioner is a me- 
chanical device and, with use, may drift. 
This gradual misalignment, however, 
doesn't always hurt data readability be- 
cause newly written data is still close to 
the read /write head's path. But misalign- 
ment can drastically affect the drive's abil- 
ity to find sectors. With time, the drive's 
heads can drift far enough from their origi- 
nal alignment that even newly written 
data cannot be found. 

A solution to both of these problems is 
to completely back up the disk's contents, 
reformat the disk, and then restore its con- 
tents. Some experts recommend doing this 
every three months. Still, there are some 
errors that even this cannot solve. 

One of the major 
causes of hard disk 

failure is aging of the 
low -level format. If the 

head can't read the 
sector location 

information, it can't 
locate the data. 

Floating defects 
During the manufacturing process, a 

scanner locates the disk's defective areas. 
The first time the drive is low -level format- 
ted, the formatter flags the sectors with 
defects so that the DOS filing system will 
skip over them. 

If the head /track alignment has drifted, 
defects that were once in the middle of 
tracks will appear to float out of harm's 
way into the zones between tracks. This 
frees once defective sectors for data stor- 
age. These new defects, previously unseen 
between tracks, now migrate directly into 
the new track locations. This causes sec- 
tors that were dependable to become un- 
reliable. 

In order to prevent this, it may be neces- 
sary to rewrite the sector's information, 

rigorously test the new tracks for defects 
and then feed the DOS filing system up- 
dated information. 

It may be necessary to 
not only rewrite the 
sector information, 

but also to rigorously 
test the new tracks for 

defects. 

What can be done? 
Refreshing a disk's low -level formatting 

information can go a long way toward 
keeping a computer system reliable. Corn - 
plete backup and restoration, however, is 
time consuming, and may endanger your 
data. One viable alternative is to use a 
non -destructive reformatting program. 
These programs take the data off the 
track, and temporarily hold it in the com- 
puter's memory. They rewrite the sector - 
addressing information to eliminate the 
head /track misalignment and then rewrite 
the data. 

Some of these disk maintenance pro- 
grams also check the new tracks for 
defects. They may move files to make 
them contiguous, which also makes them 
easier to find. Some programs allow the 
user to tune the drive for maximum 
throughput and others can recover data 
even after it seems lost. 

Active approach 
Engineers should take these steps to 

ward off data disaster at their own facili- 
ties. They should always remember that 
preventive maintenance on hard disk 
drives can allow years of trouble -free op- 
eration and that these disk programs are 
an easy way to simplify the maintenance 
process. 

i:Tann 
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Probably not. But the new 
Shure VP64 microphone 
could go on with show, 
after show, after show. 

The new Shure VP64 is 
good news for broadcasters - and their audiences. 

In short, it delivers all 
the qualities you demand 
for a broadcast microphone - and then some. A high - 
energy neodymium magnet 
in the VP64 maxi- 
mizes signal -to -noise 

ratio. Result: you± on -the- 
scene reports cu- through 
background clutter to 
make sure your audience 
gets the messagE. What's 

more, the frequency 
response is tailored for 
unbeatable speech cla-i- 
-y and crisp less, while 
all but eliminating 
boominess ar_d low 
frequency back- 
ground noise. 

And you won't 
find a be =t Iookir_g, 

l 

easier- handling 
microphone any- 
where. All of which 
makes the compet- 
itively priced VP64 
the best value in 
it's class. 

See the biggest 
news in broadcast 
microphones 
today at your Shure dealer. 
For more information, call 
1- 800 -25- SHURE. 

The Sound Of The 
Professionals®.. Worldwide. 

SHU E 

If YouWere Dropped 
6 Feet, Head First, 

WoaldYou Still BeAble 
To CoverThe Story? 

Circle (9) on Reply Card 

www.americanradiohistory.com

www.americanradiohistory.com


An adventure in tower 
detuning 

By John Battison, P.E. 

In last month's column, we discussed the 
addition of FM and LPTV antennas to an 
existing AM tower array. After weighing 
all the options, it was decided that a new 
tower for the FM and LPTV services would 
be constructed at the AM site. Now we 
must consider what effect the new tower 
will have on the AM pattern. 

Our story continues 
The proximity of the new tower to the 

existing array makes it inevitable that ei- 
ther the pattern will be affected, or those 
critical arbiters of FCC grace - the moni- 
tor points - will be out. (It is also possi- 
ble that both could occur.) It was decided 
that three drop wires would be used to 
form the detuning skirt on the new tower 
in a standard "reverse- folded monopole" 
type of installation. The detuning network 
cabinet would be located at the base of 
the tower for easy access. 

Three 10 -inch angled iron arms would 
be extended from the tower top, below the 
FM and LPTV antennas, and stranded cop- 
per wire would be brazed to the end of 
each of these. The wires would be spaced 
from the tower legs and held in position 
by insulators fabricated from hose clamps 
and other available materials. At the bot- 
tom of the tower, about five feet above the 
ground, a ring, or loop of solid copper 
wire would connect the three drop wires 
in a circle. The wires would be placed in 
insulators and turnbuckles to maintain 
tautness. 

The detuning circuit -a simple series 
resonant -tapped inductor and fixed capac- 
itor circuit - would be mounted in a 
weatherproof metal box that would be se- 
cured to the tower. The lead from the drop 
wire bottoms would pass into the detun- 
ing box via a feedthrough insulator. 

Best laid plans 
But winter weather has interfered with 

these plans. Rain, snow and ice have dra- 
matically slowed construction on this proj- 
ect. Currently, the footings are in and guy 
foundations poured, but the field is a quag- 
mire and there is no tower to detune. 

Battison, BE's consultant on antennas and radiation, owns 
John H. Battison and Associates, a consulting engineering 
company in Loudonville, near Columbus, OH. 
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Nonetheless, here is a description of what 
work will be done as soon as the weather 
clears. 

First, immediately before the new tow- 
er is erected, all antenna and transmitter 
parameters will be adjusted to license 
specifications, and monitor points will be 
read on the AM station. Common point 
impedance and current will be measured 
and logged. 

As the new tower goes up, monitor 
points will be read and antenna 
parameters checked. As the height in- 
creases, the monitor points may begin to 
go out and power may need to be reduced 
to keep them within limits. Phasor 
changes will likely be required to stay 
legal. 

Extreme precaution will be taken when 
the FM and LPTV antennas are installed 
to ensure that all coaxial cables are firm- 
ly bonded to the tower. It is critical that 
all tower lighting wiring be installed in 
metal conduits that are securely bonded 
to the tower. The neutral must be ground- 
ed to the tower. Bypass capacitors should 
also be installed on the hot lines. 

Because of the AM station's low power, 
and the new tower's distance from the AM 
array, no problems of excessive radiation 
exposure are anticipated. A sharp lookout 
for arcs and sparks will be maintained. If 
any are seen on the new tower, AM pow- 
er will either be reduced or shut down to 
prevent injury. (See "Radio Frequency 
Radiation," BE, February 1991.) 

The FM and LPTV transmitters will be 
installed in the concrete block building at 
the base of the tower, and input and coax- 
ial cable connections will be made. Each 
transmitter will be tested into a dummy 
load after midnight with the AM transmit- 
ter on full power. If any AM interference 
to either the FM or TV signal is observed, 
corrective work will be performed before 
going onto the new antennas. Once these 
tests are completed satisfactorily, the trans- 
mission lines will be connected to the 
transmitters, and program tests will begin. 
Meanwhile, phasor and antenna 
parameters will be readjusted, and moni- 
tor points will be read. 

Detuning the new tower 
Tower detuning will begin by placing the 

field intensity meter (FIM) on top of the 
metal cabinet that contains the detuning 
network. The lid (antenna) will be close 
to the drop wire coming from the skirt 
loop, and will go through the feedthrough 
insulator. After tuning the FIM for the sta- 
tion's frequency, it may be necessary to re- 
duce power to prevent overload. This 
should be carefully monitored throughout 
the process to prevent damage to the FIM. 

After checking carefully for excessive 
RF on the inductance and clip lead, the 
tapped coil will be tuned for resonance, 
as indicated by maximum current in the 
detuning skirt, and maximum reading on 
the FIM. If an RF bridge is available, the 
network could be adjusted for approxi- 
mate resonance before starting the detun- 
ing process. This would become a start- 
ing point, and might speed the process. 

The detuning may have an effect on the 
AM phasor tuning. Therefore, the trans- 
mitter parameters may require adjustment 
after the initial detuning /tuning. Monitor 
points will be read, and with any luck, 
they will be in. If they are not, observers 
with FIMs and CB radios will be placed at 
the two monitor points, and the detuning 
will be continued according to their infor- 
mation. After a final tweak of the phasor 
and other controls, the major detuning 
will have been concluded. Common point 
impedance and current will be measured, 
logged and adjusted as needed. FM and 
LPTV signals will be checked at various 
locations for reception, and all transmit- 
ters will be checked again for interference. 
If all has gone well, this will conclude the 
project. The AM will be back with licensed 
parameters and monitor points in. The FM 
and LPTV stations will be perking, and 
only their license applications will need 
to be completed. 

Plans such as this help to circumvent the 
commission's requirement that a partial 
proof be satisfactorily completed before 
the new FM or LPTV operation begins. 
Performing the prescribed partial can 
sometimes hold up a project for a long 
time. As shown here, there are ways to 
avoid that. 

I =.'4))I1 
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Building with 
microcontrollers 
Introducing seria! communications 

By Gerry Kaufhold II 

In the first part of this series, which be- 
gan in September 1990, I discussed the ad- 
vantages of using microcontrollers for sta- 
tion projects. Also included in that column 
was a block diagram of a typical single - 
chip microcontroller that had an on -board 
serial communications channel. 

In the October column, the project was 
begun by listing the 12 steps critical to 
designing a successful microcontroller 
project. In that and the next six parts of 

The serial 
communications 

channel of the Z -8 is 
fairly sophisticated. 
The UART controls 
serial -to- parallel 

conversion of bits. 

this series, I discussed the first five steps 
on the check list: selecting a microcon- 
troller, studying its documentation, con- 
necting it to a power supply, choosing the 
crystal for the operating frequency and in- 
terfacing it to EPROM and RAM memo- 
ries. We are now ready to begin step six: 
Interfacing to a serial communications 
link. 

With the popularity of low -cost personal 
computers, many engineers have access 
to a departmental PC. This column will 
discuss a serial interface that permits the 
Z -8 microcontroller project we have been 
working on to "talk" to an IBM -compatible 
PC. 

The serial communications 
interface 

The Z -8 serial communications channel, 
the universal asynchronous receiv- 
er /transmitter (UART), is fairly sophisticat- 
ed. (See Figure 1.) The crystal and timer 
T -0 establish the operating frequency. The 
UART controls serial -to- parallel conversion 
of bits. The interrupt register tells the Z -8 
when each character is ready. Port 3 pro- 
vides the inputs and outputs from the Z -8 

Kaufhold is a market development engineer for SGS- 
Thomson Microelectronics, Phoenix. 
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DB -STYLE CONNECTOR 

EXTERNAL 
ELECTRICAL 
INTERFACE 

(RS -232) 

o 
+5v 

-5V FROM 
7660 INVERTER 

7.372800MHz 

-T- 

x 

Tx 

SERIAL I/O 

PORT 3 

BIT 0 = INPUT 

BIT 7 = OUTPUT 

INTERPUT REG 

If 

UART 

RX DATA 

TX DATA 

BAUD RATE CLOCK 

TIMER T -0 

TIMER REGISTER 

PRESCALER 

TIMER MODE REGISTER 

Figure 1. Block diagram of the serial communications section of a typical microcontroller. The 
timer circuit drives the UART and serial interface. An external interface chip puts the signal onto 
the interconnecting cable. 

package to the external interface chip. 
This external interface chip provides 

one of a variety of electrical levels that go 
to the personal computer via a connector 
and a cable. 

Frequency selection 
In last November's column, I examined 

the crystal oscillator section of the Z -8 
microcontroller. With that information in 
mind, the crystal frequency should be 
7.372800MHz for serial communications 
with a personal computer. 

To make debugging as simple as possi- 
ble, set the baud rate at 300 bits per sec- 
ond. Once the interface is working proper- 
ly at this low speed, it is easy to increase 
the operating speed. 

Next month I'Il discuss how the UART 
works, and then describe how to interface 
to the personal computer's serial port. 

I =.'a))lI 

www.americanradiohistory.com

www.americanradiohistory.com


The 2-track.. .re-invented! 
Wbeen building ultra - 

reliable, high performance 
2 -track machines since 1968, 
so when we say the new MTR -15 

is the most sophisticated 2 -track 
we have ever built, we've said a 
mouthful. 

Developed to meet the needs 
of those who are using the latest 
noise reduction systems to press 
analog to the limit, the MTR -15 

delivers 
superb 
sonic qual- 
ity, plus 
dozens of 
operational 
features 
you thought 
you'd never 
find on a 
2- track. 

For example, record and 
reproduce Auto AlignmentT" for 
4 different tape formulations is 

high slew -rain operational amplifiers 
and premium components contribute 
to the MTR-15's superb sonic 
performance. 

built -in. And 4 speeds are stan- 
dard. A PWM reel servo system 
keeps things running 
smoothly and accurately. 
Speaking of accuracy, for 
audio post applications a 
chase synchronizer 
is available. And, of 
course, every MIR-15 
is equipped with Otari's 
37 -pin standard parallel 
interface, with RS- 232 -C/ 
RS-422 -A serial inter- 
faces optional. And so you 
can choose exactly the machine you 
need, 1/4" or %z" versions are avail- 
able, plus a %d' with center track 
time -code. 

To make the MIR-15 easy to 
use, we've included a four -point 
locator, plus a user -definable 
transport control button arrange- 
ment. The MTR -15 is at home in a 
rack mount or on a table top when 
space is at a premium. or in its 

optional floor- standing console 
with meterbridge. 

And when you 
add *HX Pro, 
a built -in tape timer, 
internal monitor 
speaker, 12.5" reels, 
and AES /NAB /IEC 
equalization presets, 
plus a tremendous 
variety of options, 
including autoloca- 
tors, a voice edit- 
ing module, and a 

chase synchronizer, you understand 
why we say the MTR -15 is the 2- 
track re- invented for the 90s. 

Call 415 - 341 -5900 for 
complete information on this 
new Otari. 

An automatic record and reproduce 
alignment system drastically 
reduces set -up time. 

BUDGE 
Circle (11) on Reply Card 

'Trademark Dolby Latroraiones Idiraclog Corporation. 
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Defining "frequency 
congested" 

By Bob Van Buhler 

In February 1990, the SBE filed a petition 
requesting that rulemaking determine a 
strict definition for the term "frequency 
congested:' Although the term is used in 
FCC regulations to specify technical re- 
quirements for site equipment, the regu- 
lations do not clearly state what it means. 

Antenna criteria 
The newly defined term would be used 

as a yardstick to determine what sites 
should be classified as congested. Using 
the classification, the FCC could specify 
the type of antenna to be used for point - 
to -point microwave links in the 2GHz, 
7GHz, 13GHz, 18GHz and 31GHz broad- 
cast auxiliary bands. 

In response to the petition, the FCC has 
issued a "Notice of Proposed Rulemaking" 
which in turn, has raised many questions. 
To gauge the industry's needs, the socie- 
ty distributed the full text of the commis- 
sion's NPRM, the original petition and a 
cover letter to each of its 115 SBE -affiliated 
coordinating committees. The committees 
reviewed the information and made a list 
of standard metropolitan statistical areas 
(SMSAs) that should be excluded from the 
"congested" classification. They also list- 
ed other sites that contained heavy RF 
traffic that should be classified as congest- 
ed areas. In many cases, according to the 
committees, little need exists to require 
grandfathered fixed links to upgrade 
equipment to more spectrum -efficient Cat- 
egory A antennas, as defined in the 
rulemaking. 

Using the committees' results, the SBE 
filed comments in response to Docket 90- 
500 proposing a 4 -level exemption 
scheme. The first exemption level would 
be the FCC's list of exempted SMSAs. The 
second level would be a market -specific 
list. For exemption, less than 70% of the 
channels in the SMSA should be fully used. 

The suggestion that a third level be es- 
tablished was added to the document. This 
exemption would be based on a written 
request by the local frequency coordinat- 
ing committee that a particular SMSA be 
added to the exemption list. 

The fourth level would be the individu- 

Van Buhler is manager of engineering at KNIX -AM /KCWW- 
FM, Phoenix. 
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al licensee who could request exemption 
for an individual fixed link. The licensee 
would have to demonstrate that the con- 
tinued use of a lower- performance Cate- 
gory B antenna would not inhibit the use 
of the channel by additional users. The 
proposal also asks that the FCC require 
concurrence from the local frequency 
coordinating committee for exemption of 
the particular link involved. 

One concern expressed by coordinators 
was the ability of some existing structures 
to accommodate larger, upgraded anten- 
nas. To solve this, the SBE has proposed 
the use of a structural exemption. The ex- 
emption would require a registered struc- 
tural engineer, or an engineer employed 
by the tower manufacturer, to provide 
documentation that the tower cannot safe- 
ly bear the additional windload of larger, 
upgraded antennas. This requirement is 
designed to inhibit licensees from filing for 
exemption to avoid the expense of install- 
ing higher -performance antennas. 

The comments also deal with the differ- 
ent situation that exists for aural STLs. In 
the United States, there are approximate- 
ly 15 radio stations for every TV station. 
However, there is currently only one band 
suitable for aural STL and intercity relays 
for radio use. On this basis, many of the 
exemptions proposed for TV point -to -point 
links are not recommended by coordina- 
tors for the 950MHz aural STL band. 

Many frequency coordinating commit- 
tees also pointed out the need for receiv- 
ing antenna standards. The use of higher - 
performance receive antennas would fur- 
ther ease interference and congestion on 
the auxiliary bands. Such a move is as im- 
portant to providing interference -free links 
as transmitting antenna standards. 

The appropriate place for new standards 
on receive antennas, according to the SBE, 
is an additional rulemaking dealing with 
that issue. The current docket focuses on 
defining congested areas, not antenna 
standards. 

The SBE's comments have also included 
a series of maps showing proposed ex- 
empted counties in all 50 states. They also 
provided a list of exempt and non -exempt 
SMSA counties by state. The detailed maps 
for filing by the SBE are suitable for in- 
clusion in FCC rules without modification. 

Copies of the complete 90 -500 filing, 
which includes the maps, are available 
from SBE secretary Paul Lentz. Orders 
may be placed by calling 419 -882 -5906. 
The cost is $15 for SBE members and $25 
for non -SBE members. 

The SBE comments on Docket 90 -500 
were compiled and produced by the FCC 
filings committee under the guidance of 
board member and committee chairman 
Dane Ericksen, P.E., of Hammett and Edi- 
son, San Francisco. 

Membership renewal time 
It's time once again to renew your mem- 

bership. Current members were mailed a 
renewal form on March 1. If you haven't 
received yours, call the SBE office at 
317 -842 -0836. 

What has the SBE done for you this 
year? Let's look at the record. In this past 
year, the SBE newsletter gave members an 
inside look at controversial issues within 
the SBE and the industry. Columns from 
board members and officers and letters 
from readers were included to help SBE 
members better understand the rapidly 
changing broadcast world. A new feature, 
"Memo to Managers;" was added to the 
newsletter to give your GM reasons your 
station should support engineering and 
the SBE. 

SBE members were surveyed to deter- 
mine their needs and interests for the first 
time. The society is using this information 
to develop additional programs and 
services. 

Also, the hiring of professional manage- 
ment has made the implementation of 
several other new services possible and 
has brought managerial expertise to the 
society. Your chapter chairman now 
receives a monthly report from Steve In- 
gram. In addition, your frequency coor- 
dinator and certification chairman receive 
timely information relating to their com- 
mittees. 

SBE officials are working hard to serve 
and represent you. Continue your partic- 
ipation in the communications engineer- 
ing profession by renewing your member- 
ship today. 

1:1:4)111 
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We maintain a 
Double Standard 

The Audio Precision product line now includes 
two different standard - setting products. 

The automated System One - 

the industry standard 
for lab bench and factory test station. 

Graphic results on PC screen, 
copies to printers and plotters. 

GO /NO -GO testing, automated procedures. 

State -of- the -art performance and speed. 

Complete analog and digital domain testing. 

2 to 192 channels. 

The new self- contained Portable One - 

for service bench and field. 

Compact and affordable. 

An easy -to -use test set for 
applications not requiring automation. 

Comprehensive capability, high performance. 

Robust polycarbonate purpose -designed case. 

Full stereo capability. 

System One and Portable One - two test sets designed for different jobs, 
each with the quality and performance that you have come to expect from Audio Precision. 

System One 

111. 

,. ..w M.A. Y _ . 

Audio! resion 
O.Box 2209, Beaverton, OR 97:175-3070 
03/627- 08321- 800/231 -7350 
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The Noise Gremlins wage 
a constant battle to make 
your audio worse than your 
competition's. They sabotage 
your ratings by making your 
carts sound noisier than 
CD's...making your 
remote feeds sound 
remote...and 
making the audio 
sound many 
generations older 
than the video on 

your videotape. 

Neutralize the Gremlins with 
proven dbx' ° Type -II protective 

processing. Available in two 
different configurations to 

suit your logistics and war chest, 
the dbx Type -II system delivers 

as much as 40dB of 
additional quiet to 
your audio without 
requiring alignment 
tones or critical level 
adjustments. 

The results are immediate 
and obvious, and as close 

as your favorite hardware 
supplier. So call today, and let 

our noise control veterans win the 
battle for you -so you can get back 

to winning the ratings war! 

PROFESS /OVAL 
PRODUCTS 

IN ' U STANDARD 

A division of 
AKG Acoustics, Inc. 

1525 Alvarado Street 
San Leandro, 

California 94577, USA 
Tel: (1) 415/351 -3500 

Fax: (1) 415/351 -0500 

COMPRESSOR /LIMITERS NOISE REDUCTION SYS -EMS EQUALIZERS MODULAR PROCESSORS 

dbx'' is a registered trademark of Carillon Electronics Corporation Circle (12) on Reply Card 

www.americanradiohistory.com

www.americanradiohistory.com


A 
DAT maintenance 

Tools of the trade 

boubleshootingl 

By Richard Maddox 

For most studio managers, tape deck 
maintenance is an easily figured part of 
the budget. But when it comes to prepar- 
ing a DAT maintenance budget, the stan- 
dard audio recorder rule book no longer 
applies. The maintenance budgets, sched- 
ules and equipment requirements of DAT 
machines are more similar to those of 
VCRs than to those of reel -to -reel or cas- 
sette machines. 

Table 1 lists the most commonly re- 
quired items used to align and service the 
most popular DAT hardware. 

Although this isn't a long list, and many 
of these items are commonly found in au- 
dio facilities, it is the cost of DAT testing 
equipment that makes maintenance so ex- 
pensive. For example, a head checker 
costs approximately $150. DAT test tapes 
cost from $50 to $80 each, and most 
models require two or three different tapes 
for complete alignment. You also need to 
add a torque tape or two at $150 each, an 
error checker jig (one of the better invest- 
ments) at $30, a hold -down jig at $70 to 
run tapes when the elevator assembly has 
failed, and service manuals at $25 each. 
With all of this, it is easy to see how basic 
maintenance supplies for one DAT mod- 
el can cost around $800. Remember, this 
figure does not include the price of a dual - 
trace, delayed sweep with 30MHz or more, 
which is critical to alignment. 

It is also important to consider that this 
total must be applied to each type of DAT 
hardware the facility uses. Many of these 
items, particularly the more expensive 
ones, are designed specifically for one 
manufacturer's products. It is clear to see 
that gearing up for DAT maintenance is 
an expensive proposition, particularly if 

the facility has equipment from different 
manufacturers. 

The alternatives to the investment 
needed for in -house DAT maintenance are 
not encouraging. In most areas, the only 
viable option is to rely on factory service, 
which typically has slow turnaround time 
and is expensive because trained DAT 
servicers are not in abundance. 

Choosing an oscilloscope 
The requirements for a good DAT scope 

Maddox Is technical manager at Media Management Asso- 
ciates, Lynnwood, WA. 
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are the same as those for RF, video or 
computer servicing - the faster, the bet- 
ter. Dual -trace with delayed sweep is 
somewhat standard in 30MHz or faster 
scopes, and, therefore, is required for DAT 
service. A bandwidth of 30MHz is as slow 
as a DAT servicer can run and still be able 
to see all waveforms reliably. Therefore, 
a 60MHz scope is recommended by some 
manufacturers. 

The scope also must be able to trigger 
external signals in the dual -trace mode, 
and should have a dual time base. Scope 
probes should be switchable between Xl 
and X10. 

Other test gear requirements 
A function generator or audio test set 

is also required. Variable- frequency and 
variable -level sine wave output is needed, 
and test sets that can also read the level 
and frequency of a returning signal are ex- 
tremely handy. 

An accurate DMM is essential, because 
critical adjustments in the ±lmV range are 
frequently needed. An ideal unit would 
contain a frequency counter and dB me- 
ter, even though any DMM that can meas- 
ure below lmV accuracy can be used. 

Although it is specified in some manu- 
facturers' DAT service manuals, a distor- 
tion meter is not mandatory. The meter 
is primarily used to set the digital -to- 
analog converter's DC offset and MSB 
(most significant bit) for minimum wave- 
form distortion. This can easily be done 
without a distortion analyzer. In most 
cases, simply viewing the output wave- 
form on a scope will show distortion, be- 
cause the signal will either be within spec 
or noticeably distorted. 

Hand tools 
If possible, purchase the Japanese ISO 

No. 1 and No. 2 screwdrivers. Their tips 
are slightly different than the typical U.S: 
made Phillips screwdrivers. These drivers 
are a must when using any Japanese 
Phillips -head screws that are stamped with 
the small dot that signifies an ISO type. 

Jeweler's -type small Phillips and flat - 
blade screwdrivers are also essential be- 
cause there are many tiny screws in DAT 
transports. One manufacturer sells a guide 
adjustment screwdriver that is nothing 

more than a chopped and channeled flat - 
blade, for about $30. For a cheaper alter- 
native, use a hacksaw, file and smoothing 
stone to shape a small flatblade that might 
be found in the bottom of a toolbox. The 
guide adjustment screwdriver is actually 
no more than a small version of a VCR 
guide adjustment tool. 

Next month, we'll look at some DAT 
alignments, including tape guide align- 
ment and head drum replacement. 

DAT MAINTENANCE TOOLS 

ISO No. 1 and No. 2 screwdrivers 
(Japanese -style Phillips) 

No. 0 and No. 00 Phillips screw- 
drivers 

No. 0 and No. 00 flatblade screw- 
drivers 

Tape guide adjustment screwdr ver 
Ceramic coil adjustment tool 
Chamois tip swabs (Chemtronics 

CC50 or equivalent) 
Cotton swabs (3- or 6 -inch w000en- 

stick type) 
Alcohol 
Freon (or Trichloroethane) 
Rubber cleaner 
Metric hex set* 
30MHz (or faster) dual -trace scopa 
Frequency counter 
Audio oscillator 
DMM (with dB readout) or AC 

voltmeter 
Distortion analyzer 
Two X1 /X10 scope probes 
Balanced /unbalanced match box 
Service manuals* 
DAT error indicator board* 
Hold -down jig 
Head checker* 
Test tapes (many manufacturers of- 

fer tapes with test signals -o- 
parameters of RF envelope, ATF, lev- 
el and function, 
PG.reference, error rate measuremen- 
and linearity)' 

" Denotes items specific to one DAT 
manufacturer or model. 

Table 1. Common items used to align and serv- 
ice DAT hardware. 
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JVC's S-VHS, that is. From camcorders to 
editing systems, to duplication and distribution, 
JVC offers you a complete single format video 
solution. At very reasonable prices with proven 
operating cost savings. For more information 
on JVC's growing line of PROFESSIONAL S 

products, call 1-800-JVC-5825. 
Circle (13) on Reply Card 
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Learning to say no 

By Judith E. A. Perkinson 

In your personal and professional life, you 
probably often find yourself saying yes to 
requests when you really should have said 
no. Although this can be annoying in your 
personal life, it can be disastrous in your 
professional life. Saying yes when you 
should say no affects your time manage- 
ment, increases your stress level and 
diminishes your ability to be an effective 
manager. 

Why do you say yes when 
you should say no? 

Sometimes it seems as though it is easi- 
er just to say yes. You do not want to make 
a stand and are uncomfortable saying no 
to a request. You may succumb to peer 
pressure. Others may always seem to say 
yes and you don't want to feel left out, or 
people you respect or are afraid of tell you 
to say yes. 

Often, you say yes because you are em- 
barrassed. For example, a person will ask 
you at a moment when it is terribly awk- 
ward for you to say no. Other times, peo- 
ple will ridicule you with comments such 
as, "What's the matter, can't you handle 
it ?" to force you to comply with their re- 
quests. 

Why do you feel 
uncomfortable saying no? 

There are many reasons why you may 
be uncomfortable when you say no. Each 
of them is deeply embedded in your feel- 
ings of yourself and in the people around 
you. 

Acceptance. Everyone wants to be ac- 
cepted and valued. Often, you think, "Peo- 
ple do not like to be told no. If I am the 
one who does it, they will not like me:' 

Reciprocity. No one is totally indepen- 
dent. "You scratch my back, I'll scratch 
yours" is one agreement that is actually 
a kind of insurance that someone will help 
you when you need them. 

Kindness. Most of you see yourselves as 
kind people. You tend to say, "I don't mind 
being nice if someone really needs the 
favor." 

Responsibility. Often you feel that if the 
person asking has problems after you re- 

Perkinson is a senior member, the Calumet Group, Inc., 
Hammond, IN. 
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Management 
for engineers 

fuse, you are somehow responsible. This 
is not true. The requester has the problem, 
and just because you had been asked to 
help, does not mean you are responsible 
for the problem. 

The effect of a yes 
that should have been a no 

There is a heavy price to pay for saying 
yes when you should have said no. On the 
emotional side, the increased stress, cou- 
pled with the related anger, takes its toll 
on your mental and physical health. On 
the professional side, the disruption of 
your schedule and the loss of control over 
your work load takes its toll on your effi- 
ciency and performance. 

Stress. Additional stress is often gener- 
ated from more responsibility, schedule 
adjustments and time pressures. 

Anger. You can become angry at your- 
self and others because you feel used, be- 
cause you allowed someone to use you, 
and because someone else feels that it is 
OK to use you. This anger is rarely produc- 
tive. Rather, it diminishes your efficiency 
and hurts your interstaff relationships. 

Time management. Constant adjust- 
ments from unwanted requests can either 
leave you with less time to do your work, 
or result in the rest of the staff picking up 
the added responsibility. 

Operational control. Special requests 
disrupt normal work flow and diminish op- 
erational efficiency. When it becomes 
habitual, it takes control out of your hands 
and puts it in the hands of whoever is 
making the requests. It gives others per- 
mission to be poor managers and forces 
you to assume their responsibilities. 

When to say no 
Sometimes special requests are legiti- 

mate and should be granted, even when 
you wish you could say no. Learning when 
to say no is a critical skill. Before you re- 
spond, examine each request in terms of 
impact, time, need and the source of the 
request. 
Impact. Ask yourself, if I say no, will the 
job get done? If I say yes: 

does it disrupt the system significantly? 
does it set a troubling precedent? 
do I have the resources available to hon- 

or the request? 

Time. Ask yourself, if I say yes: 
do I have the time to do it? 
will doing it disrupt other responsi- 

bilities? 
if I assign it to someone else, what im- 

pact does it have on the work flow? 
Need. Ask yourself, if I say yes: 

what message have I sent to my subor- 
dinates, co- workers and other department 
heads? 

is there a real need? as defined by 
whom? 
The source. Ask yourself, is this a person 
who: 

frequently asks for exceptions? 
avoids or dumps responsibilities? 
is learning the job and needs the ex- 

perience of meeting a deadline or work- 
ing in real -life situations? 

is learning the job and could use a lit- 
tle temporary support? 

Finding a balance 
You may know people who automatical- 

ly say no to everything. This is as coun- 
terproductive as saying yes when you 
don't want to. People who always say no 
quickly lose their credibility. More impor- 
tant, they lose administrative control. Al- 
most any staff can find a way to develop 
an informal system to circumvent the no. 
The secret to success is balance. 

How to say no 
Many times, how you say no will deter- 

mine the effect of your decision. First, get 
hold of your own feelings. Do not cloud 
the issue with anger, blame or frustration, 
and do not personalize either the request 
or the consequences of your refusal. 

Be clear. Don't say "maybe" to avoid no. 
If appropriate, explain the reason for your 
refusal. This lets people know there was 
a reason for your response. They don't 
have to agree with you, but their resis- 
tance and resentment is minimized when 
they understand your reasons. At the same 
time, avoid pat answers because they cre- 
ate unnecessary resentment. 

There are many times in your life when 
you should say no. Learning how and 
when to say it gives you more control over 
your work load, reduces stress and makes 
you a better manager. 

I :r4111 
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Just as no performer can stay 
on top without innovation, no 
company can retain its reputa- 
tion for performance without 
product innovation. The stan- f dards we've set with our 
broadcast cables are a re- 
flection of our commitment to 
product innovation - something 
that continues today with 
Brilliance: 

Named for the sound and 
picture brilliance obtainable 
through product innovation 
and improved signal integrity, 
Brilliance products range from 
exciting audio /video cable 
assemblies to the four new 
cable products below: 
Soft, flexible 
Microphone Cables. 

The debut of Belden's four - 
conductor microphone cable 

BELDEN BRINGS 
THE LIGHT 

OF INNOVATION 
TO BROADCAST CABLE 

sets an industry standard. Fea- 
turing mattefinish jackets in a 
wide range of colors, these new 
cables are designed to increase 
cable flexibility while enhancing 
performance. 
High-Flex and CL 2 Rated 
Precision Video Cables. 

To solve the problems of rack 
installations and CCTV sys- 
tems, Belden has developed a 

new 75 ohm precision video 
cable. High -Flex combines 
Belden` 8281 electrical per- 
formance with improved 
flexibility and longer flex life. 

Audio Snake Cables. 
Belden now offers a line of 

multi -pair snake cables. Featur- 
ing individually jacketed and 
shielded pairs, Belden snake 
cable provides maximum pro- 

tection against signal toss. 
Features include loose tube 
construction and a non- 
reflecting black matte finish. 

Audio and Video 
Composite Cables. 

For systems combining audio 
and video, Belden has specifi- 
cally designed cables for ENG 
and camera applications. They 
combine off- the -shelf availabil- 
ity with specialty design center 
technology and fiber /copper 
composition. 

Call your local Belden distrib- 
utor for our Broadcast Catalog, 
or contact us directly: 
BELDEN Wire and Cable 
P.O. Box 1980 
Richmond, IN 47375 

1- 800 -BELDEN -4 
(in Indiana, call 317 -983 -5200) 

There is no equal.- 

Copyright 1989 Cooper Industries, Inc. 

Circle (45) on Reply Card 
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solutions to touay s 

rob lems 
Implementing the proper automation technology. 

Ha; improved technology ever elim- 
inated your job? It happened to me. 
Years ago, I worked for the telephone 
company. You know, back in the dark 
ages when Ma Bell was the only 
phone company in town. 

A part oË my job was to remove dis- 
connected telephone equipment. 
From complex PBX systems down to 
the single -l.ne residential telephone, 
if the service was disconnected, I was 
supposed to remove the hardware. 
Being young and not so savvy, I felt 
I had it made -a good, secure job 
and the futtre looked bright. Little did 
I know that the position I held would 
soon be eliminated by new tech- 
nology. 

I recall learning of something called 
the modular jack. It was touted as the 
answer to installing and removing tel- 
ephones. Once implemented, all the 
phone company had to do was turn 
on the lire from the central office. 
Home owners would install and re- 
move their own equipment. Imagine 
the money he phone company would 
save in installation and removal costs. 

I thought it could never happen. Tel- 
ephones were too complex for mere 
humans t3 understand. Technology 
couldn't eliminate my job. 

Needless to say, I was wrong. A 
small piece of improved technology, 
the madnlar jack, helped revolu- 
tion!ze the way customers and tele- 
phone companies operated. In the 
process, the job I once held was elim- 
inated. Even so, I think most would 

agree that the customer was a psi- 
mary benefactor of the new devel- 
opment. 

The reason for this long -winded 
(and true) story is to show that some- 
times even small improvements :ar: 
produce dramatic results in the way 
business is done. Similar improve- 
ments have taken place in broadcast- 
ing. One of the most common devices 
seen at facilities today is the sate li`e 
dish. Think of the tremendous 
benefits that technology provides 
The Gulf War is an excellent exan- 
ple of how modern satellite comm r- 
nications can change how an entire 
world receives information. SateLi_e 
technology swept through the elec- 
tronic media, providing tremendous 
benefits for radio and TV stations, ca- 
ble systems and, most important, the 
consumer. 

One currently moving technologi- 
cal front lies in automation. As radio 
and TV stations search for ways _o 

perform on -air and production oper- 
ations faster, cheaper and with higher 
quality, automation is increasirg.y 
seen as an answer. 

Automation is more than executing 
repeated tasks reliably. The real pow- 
er of automation lies in its ability -o 
interconnect with other devices, 
thereby forming intelligent systems _o 

integrate the tasks that must be per- 
formed in broadcast and production 
facilities. 

Today's savvy engineering man- 
agers and GMs see automation as an 

answer to increased operating costs. 
Although reduced labor is one factor 
considered, there are many other 
benefits to automation technology. 

In this month's feature lineup, we 
look at how automation can provide 
answers to some of the problems 
faced by today's managers and en- 
gineers. The answers typically lie in 
the effective and well -conceived im- 
plementation of the proper automa- 
tion technology. Learn how your fa- 
cility's operations can be improved 
through automation. From concept to 
implementation, the answers to im- 
plementing automation are provided 
here. 

'purchasing Automation: A 
Manager's Guide page 26 
Implementing PC -Based 
Automatior" 32 
'Trends in Newsroom 
Automation" 48 
'RoboCam 2" 54 
"Automated Station Libraries: 
A Systems Approach ". ... 60 

Brad Dick, 
editor 
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Wagering a few chips on the 

blackjack table or 

roulette wheel 

may be loads of fun 

for some people. But when it comes to studio 

cameras, you can't afford to take a chance. 

After all, the chip is the heart of the camera - 
the one component that image quality 

ultimately depends upon. 

That's why you should only consider a 

camera from the leader in CCD technology. 

A camera like the Sony BVP -370 or BVP -270. 

You can always bet on the quality since 

we design and build our own camera chips. 

And we load our chips with the most 

advanced technology available. 

Sony's unique Hyper HADTM sensor 

with On Chip Lens technology provides 

increased sensitivity of one full stop - 
F8 at 2000 lux. And it IIIIIIIIV 111111111111111111111111i1 

dramatically reduces 

411011. } I 

commuic3 

vertical smear to a mere -140dB in the 

BVP -370 and - 105dB in the BVP -270. Taken 

together, these features combine to give you 

the highest quality CCD imager available. 

The result is a picture with 700 lines of 

resolution and such remarkable colorim- 

agery that no other chip camera would dare 

lay odds against it. 

So if you're considering a studio camera, 

consider the BVP -370 or BVP -270. They're 

as close to a sure thing as you can get. To 

find out more, call 1- 800 -635 -SONY, ext. 102. 

Sony Business and Professional Group, 3 Paragon Dove. Montvale, NJ 07645 -1735. 

©1991 Sony Corporation of America. Sony and Hyper HAD are trademarks of Sony 

SONY 
BUSINESS AND PROFESSIONAL GROUP 
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Purchasing automation: 
a manager's guide 
Will your station benefit from an automation system? 

By Steve Walker 

Purchasing a radio automation system 
can be a somewhat frightening, not to 
mention expensive, process. Usually, it 
represents a step into unfamiliar technol- 
ogy. As with many new technologies, few 
station or engineering managers know all 
the answers. More likely, those going 
through the process for the first time prob- 
ably don't even know what important 
questions to ask of potential vendors. 

First, I'll outline an effective procedure 
to determine if automation makes eco- 
nomic sense for your station. Don't as- 
sume that simply installing any automa- 
tion system will immediately reduce your 
operating costs. Nor will such equipment 
necessarily allow you to eliminate most of 
your on -air staff. 

Second, you will learn some important 
questions you should ask equipment and 
programming vendors. Asking the right 
questions may avoid expensive mistakes, 
not to mention embarrassing on -air 
mistakes. 
Walker Is operations manager at Broadcast Automation, 
Dallas. 
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The role played by automation varies 
with each station. Although automation 
can be an effective way to decrease oper- 
ating expenses, it should be implemented 
with caution by station management and 
engineering. 

This article contains a feasibility work- 
sheet that can help a station determine 
how much overhead can be reduced by 
using an automation system for various 
dayparts. Using this worksheet will pro- 
vide a clear picture of whether investing 
in an automation system is worthwhile. It 
will also help you decide which systems 
and formats will fit into your station's 
budget. 

Points to consider 
Before conducting a purely financial 

analysis, you should answer the following 
questions. The answers will help you de- 
termine your station's basic automation 
needs. Some of these questions are best 
answered by station or engineering man- 
agement, and some by automation 
vendors. 

1. On what media is your chosen format 
available? 

Possible options include cart, compact 
disc, DAT, reel -to -reel, 1/2 -inch videocas- 
sette and satellite. The answer will define 
the hardware format for your system. 

2. What promotional material will come 
with your syndicated format? 

Many formats provide jingles, liners and 
promotional materials that will be of great 
use to your station. Some formats will not 
work well without these materials. You 
should consider carefully how to best take 
advantage of these support services. This 
may also affect your choice of equipment. 

3. Should you create your own format? 
In this case, you must decide what pro- 

gram format to use, and obtain all the pro- 
gram materials as soon as possible., Re- 
member that you will have to transfer the 
material to your selected playback medi- 
um. Don't try to put your automation sys- 
tem on the air until the entire music li- 
brary is prepared. 
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RELIABLE EFFICIENCY 

Sometimes you get further 
ahead by not re- inventing the 
wheel. For proof, take a look at 
our high -efficiency UM Series 
UHF transmitters. Their evolu- 
tionary MSDC klystrons can cut 
your power costs in half. Without 
compromising 24- hour -a -day, 
365-day-per-year reliability. 

MSDC klystrons build on proven 
familiar technology to give you 
advantages no other high -effi- 
ciency power amplifier can offer. 
They don't need crowbar protec- 
tion. They don't compel your 
technical staff to undergo lengthy 
and expensive retraining. They 
won't restrict you to a single 

source, either- MSDC klystrons 
are available from Philips, EEV 
and Varian. 

Harris UM Series transmitters 
lead the industry in serviceability 
as well. Exciters and IPAs are 
easily accessible from the front 
of the transmitter. Cooling sys- 
tem filter replacement and most 
other routine maintenance oper- 
ations can be performed without 
taking the transmitter off the air 
or reducing power. 

Bold thinking and common sense 
solutions: You'll find ample evi- 
dence of both in our new 60, 120, 
180 and 240 kW UM Series UHF 
transmitters. That's why so many 

© 1990 Hants Corporation 

Circle (15) on Reply Card 

UHF stations are choosing Harris 
as their manufacturer. If you'd 
like to cut power costs without 
giving up dependability, call 
(217) 222 -8200, Extension 3408 
for more information on Harris 
UM Series UHF transmitters. 
(Outside the continental US, 
phone (217) 222 -8290 or telefax 
(217) 224 -2764.) 

I-1ARRIS 
AgILLIED 

Harris Allied Broadcast Equipment 
Television RF Products 
P.O. Box 4290, Quincy, IL 62305 -4290 USA 

Tel (217) 222 -8200, Ext. 3408 
Fax (217) 222 -7041 
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AUTOMATION FEASIBILITY WORKSHEET 
1. Current monthly programming 

payroll. 

2. Estimated monthly cost of 
automation equipment.1 

3. Estimated monthly cost of 
syndicated format. 

Or if you plan to produce your 
own format: 

4. Monthly cost of producing your 
own format.2 4 

5. What dayparts are you considering 
automating? 

1 

2 

3 

MORNING Current morning 
DRIVE: drive payroll 

MIDDAYS: Current midday 
payroll 

AFTERNOON Current 
DRIVE: afternoon 

drive payroll 

EVENINGS: Current evening 
payroll 

OVERNIGHTS: Current 
overnight 
payroll 

WEEKENDS: Current 
weekend 
payroll 

Total the costs listed on 5a 
through 5f and enter on line 5g. 

(Line 5g, therefore, represents the 
amount of on -air payroll that could 
be saved each month by 
automation.3) 

6. Subtract line 5g from line 1, and 
enter on line 6. This is the amount 
of on -air payroll still required with 
automation.4 

7. Total lines 2 through 4 and enter 
on line 7. This is the monthly cost 
of the automation system. 

8. Total lines 6 and 7, and enter on 
line 8. This is your monthly cost of 
programming operations with 
automation.5 

9. Enter line 1 (monthly programming 
payroll) on line 9. 

10. Subtract line 8 from line 9 and 
enter the amount on line 10. This 
is the amount of overhead that 
could be saved each month by 
automating the indicated dayparts. 

5a 

5b 

5c 

5d 

5e 

5f 

5g 

6 

7 

8 

9 

10 

FOOTNOTES: 

1. Lease or loan payment. 
2. Include cost of production studio time 

and operator(s), plus 
materials and fees for air talent used in 
preproduced elements. 

3. If any of 5a through 5f are "live- assist" 
mode operation, subtract 
cost of board operator or talent for this 
daypart(s) from line 5g. 

4. Assumes the station retains its present 
salary structure for air talent. 

5. If line 4 = $0, and line 3 includes 
price of satellite -delivered service, 
and one or more of 5a through 5f 
are planned as "live- assist" mode 
implementations, enter cost of 
producing local programming for 
this daypart(s) in line 4, and recal- 
culate. 
(See article text, "Points to con- 
sider," item 4.) 
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4. Will you automate all dayparts or just 
selected ones? 

Many stations keep certain profitable 
dayparts live to enhance their competitive 
positions. The automation can still be used 
for music and commercials during those 
dayparts (the so- called "live- assist" func- 
tion), but little or no payroll savings will 
result. The automation system may, how- 
ever, reduce on -air mistakes. Note that if 

the station uses a satellite -delivered mu- 
sic service, the automation system cannot 
provide music in the "live- assist" mode un- 
less supplementary music sources are 
available on the system. 

5. Will you have someone on site at all 
times who can be responsible for updat- 
ing weather announcements, changing lin- 
er carts and adding new spots? 

Yes, but it can be a secretary, someone 
from the sister station, a bright minimum 
wage worker, intern or even the general 
manager. "Babysitting" the automation 
system will normally take only a few 
minutes every few hours. For overnight 
and weekend operation, different systems 
offer varying amounts of "walkaway" time 
(a term for how long the system can op- 
erate unattended). Be sure you know how 
much walkaway time the system provides. 

6. Should you buy or lease your automa- 
tion equipment? 

Leasing may provide extra benefits in 
some cases. It leaves your bank line of 
credit open for emergencies and usually 
results in lower monthly payments than 
a bank loan, so consider the options care- 
fully. If you lease, don't forget to ask about 
the payoff clause. However, purchasing 
may allow you to take advantage of cash 
discounts. Depending on your situation, 
there may be tax advantages either way. 

7. Do you have adequate engineering help 
to maintain the automation equipment? 

Automation equipment, whether tradi- 
tional or high -tech in nature, requires 
someone with knowledge about its oper- 
ation and maintenance procedures. The 
best maintenance is usually provided 
through a full -time technical staff. 

8.1s the automation company you're con- 
sidering reputable? 

Get answers to the following questions: 
How long has the vendor been in 

business? 
How long has the product /service been 

on the market? 
How many stations use its system? 
Will the company provide you with a 

list of its customers? 
Is installation and training available, 

and if so, at what cost? 
How much of its system's hardware is 

custom fabricated, and how much is "off - 
the- shelf ?" 

www.americanradiohistory.com

www.americanradiohistory.com


©t9903: 

The people who set our standards are very tough to satisfy. 

Our standards are set by our 
most demanding customers. And by our sales and 
technical service representatives. And since 
all of them are seeking perfection, 
not one of them is ready to settle for 
less than the best. That's why 3M 
Broadcast Betacam® and Master 
Broadcast Betacam SP® video- 
cassettes meet and exceed the 
critical demands of Betacam 
and Betacam SP users. If t le 
last thing you want to worry about 
is the tape, choose ours. We won't be satisfied until you are. 

3M 
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9. How much space will the equipment 
require? 

To speed the installation and training 
process, you'll want to make room for the 
equipment before it arrives. Make sure you 
allow plenty of space for operation and 
maintenance. Will any additional power, 
audio or control wiring be required? Will 
personnel access and security for the 
space present any problems? Remember 
also that the automation system's control 
functions and possibly the audio will be 
digital, so consider these additional points: 

Will existing ventilation to the space 
be adequate? 

Is the space subject to high RF levels? 
Is the AC power feed for the system 

clean and stable (this is extremely im- 
portant)? 

10. Is the system expandable? 
This is perhaps the most important ques- 

tion of all, and one that is often over- 
looked. You may not want to stay with 
your chosen format indefinitely. If you de- 
cide to change, can you still use this auto- 
mation system? Expandability is also not 
a simple yes or no issue, because it can 
refer to a number of different levels in the 
system. Can you add different types of au- 
dio source equipment, or will you have to 
start over? 

What control protocols are used? Can 
the CPU be upgraded? Can the system 
software be easily updated or changed? 
Can other data storage components and 
peripherals be easily interfaced? Does the 
system have digital audio input and out- 
put (DIO) capability? 

Other factors affecting 
the cost of automating 

Now that you've answered some basic 
hardware questions, consider the human 
side of the equation. Answer the follow- 
ing questions to get an idea of how the 
system might affect personnel and your 
current business computer. The answers 
to these issues will further affect your fi- 
nal decision. 

What is the cost of maintaining the au- 
tomation equipment? 

Will automation free important person- 
nel to perform other needed duties, such 
as sales ( "soft- dollar" savings)? 

Will this automation system interface 
with your traffic /billing system to auto- 
mate that process as well? 

Consider also that the initial cost of 
producing your own format will be higher 
than the cost of maintaining the format. 

Finally, the operations /production man- 
ager or another appropriate staff member 
will have to be designated as automation 

administrator, and take charge of the au- 
tomation system. 

Feasibility worksheet 
The simple worksheet on page 28 will 

help you determine if automation is an 
economically feasible alternative for your 
radio station. First, enter the appropriate 
figures in the spaces provided, and then 
perform the simple calculations shown. 
Some educated guesses will be required 
in a few places. You will also have to con- 
tact vendors to get approximate costs of 
automation equipment and syndicated for- 
mats or music services. 

Use this worksheet as a starting point 
for determining how complete or partial 
automation might benefit your station. It 
is also highly recommended that you ob- 
tain references from syndicators and 
equipment suppliers. Be sure you under- 
stand the players first - some companies 
only make hardware, some only sell pro- 
gramming, and some do both. Among 
programmers, some offer their material to 
stations on prerecorded media, and some 
use satellite delivery. To save yourself time, 
learn about each company's strengths and 
weaknesses from its references first. Then 
you can visit or call vendors that seem ap- 
propriate and ask your questions. 

I :NMI 

A piece of sound piece advice... if you can produce sound test data 

and sophisticated test sequences with only one unit -do It! 

yplJNpS 
COO D OR SOUND GOODS 

Fast operation, state -of- the -art specs and comprehensive measu- 

rements make the Amber 5500 the positive choice for audio and 

acoustic analysis. The powerful AudioCheckîM PC software carries you further with simple menu 

set -up of sophisticated sweeps, complex test procedures and powerful data handling. Produce 

simple trouble tickets, professional 

engineering reports - quickly and easily 

procedures that change direction 

or simple operator interaction. 
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color graphs or detailed multipage 

You can even create "smart' test 

based on actual measurements 
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FORA TOTAL SOLUTION 
To your audio measurement requirements. 

Amber Electro Design, 6969 Trans-Canada Highway StLaurent, P.Q, Canada, H41 158 

phone. (514) 333 -8748 fat (514) 333-1388 US toil free, 800-361-3697 
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For four years, AutoCam' has been answering 
this and similar requests from television station 
general managers, news cirectors, opera- 
tions managers, production managers and 
chief engineers. In today's market, they 
know the value of automating their facilities 
with the most reliable and ef-icient camera 
automation system. 

Today, AutoCam is actively employed by 95% of 
its job interviewers. From the 1st ADI Market to 
the 80th, AutoCam is contributing to station 

profits and their on -air image. 
AutoCam now has more on- the -job experience 

than any otf er system and is getting better 
every day. 

Get "On target " with AutoCam. 

Call to arrange a demo for your station. 

TOTAL SPECTRUM MANUFACTURING, INC. 
709 Executive Blvd., Valley Cottage. NY 10989.914- 268 -0100 FAX 914- 268 -0113 
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Implementing 
PC-based automation 
A do- it- yourself approach to cost -effective, customized and reliable automation. 

By Michael D. Rich 

Many stations are looking for ways to 
reduce overhead without compromising 
quality. One way to achieve this goal is 
with do- it- yourself station automation 
through PCs. Although the PC or 
"microcomputer" does not have the power 
of a mainframe or minicomputer, it does 
have enough to do the job for most sta- 
tion automation applications, and at a 
reasonable price. The most distinguishing 
feature of the microcomputer is that its 
central processing unit (CPU) is on a sin- 
gle computer chip, which accounts for its 
small size and low price. 

When selecting a microcomputer sys- 
tem for station automation, there are 
several key points to keep in mind. They 
include flexibility to use off -the -shelf hard- 
ware and software, ease in upgrading, 
redundancy, and availability of local re- 
pairs. Regarding hardware type, anyone 
who has looked into applicable hardware 
and software will find a wide variety avail- 
able for the IBM -type computer. Among 

Rich is president of Media Computing, Phoenix. 
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these, the most appropriate CPU types are 
those based on INTEL microprocessors 
80286 and 80386 SX. 

Interface standards 
Normally, microcomputers communi- 

cate with the outside world through in- 
put /output (I /O) devices, such as a key- 
board, mouse, video display screen, 
printer or modem. When it comes to com- 
municating with the station's character 
generator, satellite receiver, switcher, VCR, 

teleprompter, cart machine or robotic 
camera, a little more creativity is required. 
Nevertheless, the vast majority of (but not 
all) remote -controllable equipment uses 
one or more of only three communication 
techniques - RS -232, RS -422 (SMPTE) or 
TTL. 

RS-232. In August 1969, the Electronic 
Industries Association (EIA) released its 
RS -232 -C standard for "interface between 
data terminal equipment and data com- 
munication equipment employing serial 
binary data interchange:' The internation- 

al counterpart to this standard is known 
as the International Telegraph and Tele- 
phone Consultative Committee (CCITT) 
V.24. Except for some differences in 
nomenclature, it is similar to RS- 232 -C. 

This standard defines an interface be- 
tween a data terminal equipment (DTE) 
device (for example, computer, printer and 
terminal) and a data communication 
equipment (DCE) device, such as a mo- 
dem, for the transfer of serial data. The 
standard is defined in terms of: 

Electrical signal characteristics. The 
voltage and current specifications, how 
these voltages relate to logical is and Os, 

and the maximum transmission speed 
(20,000 bits per second). 

Interface mechanical characteristics. 
The assignment of 21 circuits to certain 
numbered connector pins and cable limi- 
tations (maximum 50 feet in length and 
2,500pF of capacitance). 

Continued on page 36 
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In the past year, ABC, CBS, CNN and NBC 
used it to carry the Super Bowl, 

the World Series, Monday Night Football, 
Desert Storm coverage and more. 

Vyvx NVN, the first 
nationwide switched 
fiber -optic television 
transmission network. 

Broadcast quality fiber -optic 
television transmission is no 
longer a futuristic technology. 
It's here. It's established. It's 
proven. Just ask the major 
broadcast and cable networks 
who use it for transmitting news, 
sports and other programming. 

For more and more broadcast- 
ers each day, fiber optics offers 
an affordable, secure, reliable, 
and high -quality means of 
delivering television signals. 

Vyvx NVN operates the coun- 
try's only nationwide switched 
fiber -optic television transmis- 
sion network. Our growing 

system currently serves the top 
50 U.S. TV markets and is able 
to route your programming 
instantly and on demand. 

Engineered for 
reliability and quality. 

Signal purity is an unmatched 
feature of fiber optics, making it 
free from uplink interference and 
electrical impedance. Unlike sat- 
ellite transmission, fiber can't be 
affected by solar flares or rain at- 
tenuation. And unlike other ter- 
restrial systems, it's impervious 
to water and other liquids. 

Our 11,000 -mile fiber -optic 
network is the most secure with 
key segments inside decommis- 
sioned steel pipeline and along 
pipeline and railroad rights of way. 

A Subsidiary of WilTel, Inc. 

Ci,cle (19) on Reply Card 

Easy to access and 
economical to use. 

Access to our network is easy 
via analog last -mile facilities 
obtained at your request. We 
also provide the codecs. 

The point is, fiber -optic televi- 
sion transmission is no longer 
an emerging 
technology. 
Broadcasters 
are already 
relying on it 
and Vyvx NVN 
for their most 
critical trans- 
mission needs. 

Vyvx 

A Revelation in 

Sight and Sound 

For more about the Vyvx NVN 
switched fiber -optic television 
network, call 1 -800- 324 -8686 . 
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At Ampex,we engineer 
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excellence, not expedience. 

AT AMPEX, we don't believe that "good enough" is good enough. 
We never stop demanding more from our engineering, because we 

know you never stop demanding more from our products. 
Take our VPR" -300 and -200 Series recorders and our ACR- 225 

automated cassette system, for example. They are simply the best digital 
recorders in the world -partly because they are all built around the most 
advanced transport ever designed. 

Why should that matter to you? Because the D2' composite digital 
format requires tighter tolerances than any other system in use today. 
Compared to Type C, D2 has a higher packing density, has a track pitch 
of just 39.1 micrometers (NTSC), and is segmented into six tracks per field 
rather than just one. This requires a tracking accuracy of only 6.4 micro- 
meters over a range of -1X to +3X play speed. 

That's why we designed an entirely new scanner for our D2 
machines. And we managed to do it with an effective wrap angle of less 
than 180 degrees, so only one pair of heads is on the tape at any time. And 
we need only four head pairs for record /play versus sixteen heads for Dl. 

To precisely handle all three D2 cassette sizes, we designed a 
unique vertical elevator and reel drive system. 

To handle the tape gently yet be able to accelerate it to 60X play 
speed in less than one second (versus two to three for any other machine), 
we designed frictionless, air -lubricated tape guides. 

To reduce tape wear, we designed a unique two -stage threading 
procedure that employs both co- planar and helical threading, putting the 
tape in contact with the heads only when you need it to be. 

This threading path subjects the tape to no more than 1.5 degrees 
of twist per inch in compensating for the helical displacement, and gen- 
erates the lowest possible tension and stress gradients. 

All this was no accident, of course. This transport mechanism was 
over five years in development. And the production version in all our 
recorders is actually the sixth generation design. 

You see, at Ampex, we recognize that when you buy a digital 
recorder, like our VPR -300, you're not just making a purchase, you're 
making an investment. An investment in your company's future. And our 
job is to give you the highest possible return on that investment. 

We invented video recorder technology. We've been a part of this 
industry from the very beginning. And we're going to be a part of it long 
into the future. That's why we never stop working to make our products 
better. And to make your job easier. 

AM PEX 
Ampex Corporation, 401 Broadway, Redwood City, CA 94063 1(800)25AMPEX 
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Continued from page 32 
Functional description of the inter- 

change circuits. The names and functions 
of the electrical circuits used. 

Standard interfaces for selected commu- 
nications systems. Definitions of modem 

Circuit protection. Generator and re- 
ceiver (load) devices should not be dam- 
aged by open or short circuits. 

Optional grounding arrangements. De- 
fines two signal ground alternatives and 
shield grounding. 

(GPI). Many pieces of equipment have a 
GPI designed to be attached to a remote 
switch. When this switch is pressed by an 
operator, it triggers the remote -controlled 
device to do something. A TTL interface 
can be substituted for the switch, and a 
PC can be substituted for the operator (or 

to terminal interfaces that are rarely used 
today. 

Some of the aspects not addressed by 
the standard include: 

Type of data coding (ASCII, Baudot or 
EBCDIC). 

Character length (five, six, seven or 
eight bits). 

The number or type of start and stop 
bits or characters, and the type of parity 
or error -checking scheme. 

No provision was made for direct DTE 
to DTE interfaces, which are quite com- 
mon today, and most likely the type of in- 
terfaces you will be using between the PC 
and the station's equipment. 

When it's time to connect to a piece of 
broadcast equipment through its RS -232 
port, the first thing you will need to find 
is its protocol documentation. Typically, 
this information is proprietary, inaccurate, 
incomplete, inconsistent or non -existent. 
This, added to the fact that the RS -232 
standard is not really standard, is sure to 
give you hours (if not days) of challeng- 
ing new opportunities, excitement, frus- 
tration and terror. 

RS -422. Almost a decade after the EIA 
unveiled the RS -232 -C standard, it released 
the RS -422 -A standard in December 1978 
for the "Electrical Characteristics of 
Balanced Voltage Digital Interface Cir- 
cuits:' The RS -422 standard is fully corn - 
patible with CCITT Recommendations V.11 

and X.27. 
This standard defines an interface be- 

tween a DTE and a DCE (which is now de- 
fined as data circuit -terminating equip- 
ment) for the transfer of serial data. The 
standard also applies to "any point -to -point 
interconnection of serial binary signals be- 
tween digital equipment:' RS -422 -A is de- 
fined in terms of: 

Electrical characteristics. A balanced 
voltage interface circuit consisting of the 
generator, the balanced interconnecting 
cable and the load. 

Environmental constraints. This in- 
cludes data signaling rates up to 10Mbits 
and cable lengths up to 4,000 feet (at slow- 
er rates). 
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The RS-422 interface is recommended 
for baud rates more than 20k, and for dis- 
tances greater than 50 feet. Do not be con- 
cerned with a piece of broadcast equip- 
ment designed to be controlled via RS -232 
that is more than 50 feet away. There are 
inexpensive off -the -shelf devices that can 
convert the RS -232 signal to RS -422, then 
at the other end of the long run, convert 
the signal back to RS -232. 

The PC platform provides a basis for much of 
today's broadcast automation. 

SMPTE. The Society of Motion Picture 
and Television Engineers (SMPTE) formed 
technical committees to develop standards 
that could be used for digitally controlled 
broadcast equipment. The electrical and 
mechanical characteristics of the machine 
control interface are defined in the SMPTE 
207M standard, while the software pro- 
tocols are defined in the SMPTE RP113 
standard. Electrically, the SMPTE standard 
is similar to RS -422. 

Hooking up a piece of broadcast equip- 
ment through its RS -422 port using SMPTE 
protocol is considerably less challenging 
than its RS -232 counterpart. The SMPTE 
standard is readily available, making any 
troubleshooting or customizing a more 
straightforward process. 

TTL. Transistor -transistor logic (TTL) can 
be used, directly or indirectly (through re- 
lays or opto- isolators), to control and /or 
sense status of various types of broadcast 
equipment. TTL may even be used to con- 
trol and /or monitor equipment not de- 
signed for external communication. The 
following are some examples of TTL ap- 
plications: 

Contact closure monitoring. 
Period and pulse width measurement. 
Event and frequency counting. 
Binary -coded decimal (BCD) interfac- 

ing, created by putting four TTL ports to- 
gether with some programming. 

Using the general -purpose interface 

at least the operator's finger). 

Interface cards 
On the system board (motherboard) of 

most PCs, there are several open connec- 
tors called expansion slots. These slots are 
used to connect any optional equipment 
to the PC through the use of interface 
cards (expansion boards). An astonishing 
variety of cards can be stuffed into these 
PC expansion slots. 

RS-232 and RS -422 interface cards come 
in many varieties. For example, it is pos- 
sible to communicate with up to 16 differ- 
ent RS -232 devices through one interface 
card. For talking to multiple RS -422 
SMPTE machines, an intelligent card de- 
signed to handle up to eight devices at 
high data communication rates can be 
used. The intelligent boards (those with 
on -board processors) will handle much of 
the processing overhead associated with 
the more demanding multichannel com- 
munications at high speed. 

TTL interface cards also come in many 
varieties. However, the selection is not as 
wide and varied as the serial cards. A sin- 
gle card can contain nearly 200 program- 
mable I/O channels. A single, inexpensive 
card can handle 32 input and 32 output 
channels. For more information regarding 
the use of PC -based control cards, see the 
continuing series of columns in "Circuits," 
which began in the September 1990 issue. 

Through these methods, a simple PC 
with just a few slots available can control 
a large amount of station equipment. 

Local area networks 
If station automation needs require 

more than one computer, or if remote - 
control instructions must come from more 
than one location, consider a local area 
network (LAN). A LAN links a number of 
personal computers together. This allows 
network users to share equipment and 
information. Some important LAN 
parameters include: 

Speeds. Inexpensive LANs that run on 
the PC's RS -232 port are available. They 
usually limit throughput to 9,600 bits per 
second or less. Faster transmission is too 
much for serial ports to handle. An alter- 
native is to use one of the many available 
internal adapter cards to route the 1/O 
datastream between the PC and the net- 
work cable via their own port. These 
types of LAN adapter cards can reach 
speeds of 10Mb per second. The choices 
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SONEX 
We Bring Science To The Art Of Sound. 

There is more than art to gocd sound. You need the absorption is needed, our 

science of SONEX to create an environment with clean ProSPEC Barriers and Corn - 
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THE 
LEADER 
IS AT IT 
AGAIN! 
WE'VE ALREADY BUILT 

AND INSTALLED AN 
OPERATIONAL HDTV 

SYSTEM! 

Just ask KBLR -TV39 in Las 
Vegas, Nevada. JAMPRO pro- 
vided their antenna which per- 
mits the transmission of an 
HDTV signal. 

State -of -the art technology 
and JAMPRO continue to grow 
together ... we we -e on the lead- 
ing edge when we developed the 
first circular polarized television 
antenna ... and that tradition 
continues today. 

OUR SYSTEM 
PROVIDES 

Pattern stability 
Non -scanning 
characteristics 
A band width wide 
enough to provide the 
superior broadcasting of 
a high definition signal. 

FOR DETAILS 
(916) 383 -1177 Télex: 377321 

FAX (916) 383 -1182 

I A ainee,m 
1100111 v 

ANTENNAS, INC. 

6939 Power Inn Road 
Sacramento, CA 95828 
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available offer several different perform- 
ance /price alternatives. 

Topology. Topology refers to the physi- 
cal layout of a network. To find the best 
topology for a particular situation, you 
must take into account the location of the 

PCs, cable run alternatives and budget. 
Four basic interconnection topologies in- 
clude: bus, star, daisy -chain and ring net- 
works. (See Figures 1 -4.) 

Bus LANs are either of the linear topol- 
ogy, in which all network stations tap into 
a single line of cable, or the daisy -chain 
type, where the LAN passes "through" 
each PC and there are two network con- 
nections at each PC. In a ring network 
LAN, PCs are arranged in a closed loop, 
and a message may have to pass through 
several other PCs before reaching its des- 
tination. Star network LANs connect all 
PCs to a central location, not directly to 
each other. 

A particular LAN can also combine two 
or more of the above topologies to arrive 
at the most appropriate and cost -effective 
approach. 

or more components fail, the others can 
continue their work. As more work is 
added, more computers can join in. There- 
fore, as the system's workload increases, 
its processing power (its ability to do the 
work) also increases. If the processing job 
can be divided into individual tasks (such 

as controlling individual pieces of broad- 
cast equipment), then distributive process- 
ing is the suggested approach. 

I suggest using the centralized process- 
ing method ( "putting all your eggs in one 
basket ") for work that cannot be divided 
into separate tasks. For example, deter- 
mining a major airline's flight schedule is 
an ideal application for a central mini or 
mainframe computer. 

Automation possibilities 
How do you determine if a particular 

task is a good candidate for PC automa- 
tion? This is a good question, but not a 
tough one. If the task has an identifiable 
and repetitive pattern, it is a good candi- 
date for automation. If a task cannot be 
done by a person because of too many 
simultaneous actions or critical interactive 

BUS NETWORK 

HI -1 IIMIINIIIININ ® ®1 / 411, 

71 1.111 lYlrl 

Figure 1. Linear bus LAN topology in which all network stations tap into a single line of cable. 
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Figure 2. Daisy -chain bus LAN. Note that two network connections exist at each PC. 

Processing methods 
Two types of data processing methods 

are distributive and centralized. The dis- 
tributive processing method divides the 
work to be done, and spreads it out among 
multiple computers. This means that no 
one unit is central or critical. If any one 

timing, it is also a candidate for PC auto- 
mation, but only if it occurs on a regular 
or frequent basis. 

The following are some specific exam- 
ples of possible automation at a typical 
broadcast facility. 

Continued on page 42 
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STS consoles can be custom 

designed and builtforyourfacility, 
at about the same prices you'd 

expect to pay for off- the -shelf 

f rnl .t u ure. 

STS uses advanced fabrication 

techniques based on modular 

concepts, combined with master 

craftsmanship to bring you the 

best in equipment consoles at highly 

competitive prices. 

Our consoles and racks feature welded tubular 

steel framework. Welds are carefully finished 

and the entire frame is protected with tough, 

baked -on epoxy coating, ensuring that 

Modular 
Concept. 
Custom 
Design. 

gyrri 

your furniture will keep its good 

looks through years of service. 

Choose from a wide range of top - 

quality laminates and hardwood 

trims. Color- coordinated counter- 
tops, correct ergonomics for your 

application, and the look of 

custom -built furniture all give 

your installation the professional 

appearance you deserve. 

From single -bay consoles to elaborate 

control centers, STS offers you the 

greatest value in the industry. So, before you 

make any furniture decisions, come to STS. 

Call today for more information. 

Skaggs Telecommunications Service, Inc. 

5290 South Main, Mu -ray, Utah 84107 P.O. Bcx 27477, Salt Lake City, Utah 84127 (801) 261 -4400, Fax: (801) 261 -1580 
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JOIN IN THE SONY TAPE 
EMMY AWARD CELEBRATION. 

Call your local authorized Sony Tape Dealer to learn more about this offer. 

ALABAMA Videoplay Industries, Inc. 

Atlantic Video Corporation (203) 872 -9195 

(205) 879-2555 

ARIZONA 

Audio Video Recorder 

(602) 277 -4723 

CALIFORNIA 

A -Vidd Electronics 

(213) 498 -7776 

Adolph Gasser Inc. 

(415) 495 -3852 

Comte) Video Products 

(818) 840 -0108 

General Electronics Sys. 

(415) 527 -7700 

Hoffman Video Systems 

(213) 749 -3311 

Northern Video Systems 

(916) 646 -0033 

Project One A/V 

(818) 753 -8273 

R.E. Snader & Associates 

(415) 332 -7070 

Steadi- Systems 

(800) 451 -6920 

Televideo 

(619) 268 -1100 

Television Associates 

(415) 967 -6700 

Videotape Plus, Inc. 

(818) 764 -7420 

Videotape Products 

(800) 422 -2444 

Walt Davis Enterprises 

(213) 461 -0700 

COLORADO 

Ceavco Audio Visual 

(303) 238 -6493 

CONNECTICUT 

H.B. Communications, Inc. 

(800) 922-2776 

FLORIDA 

Florida Video Systems 

(305) 688 -6618 

HB Centennial 

(305) 633-2200 

Image Resources, Inc. 

(407) 843-0043 

MPCS 

(800) 223-0622 

Vaughan Associates 

(813) 924 -3734 

GEORGIA 

Technical Industries Inc. 

(404) 455 -7610 

Video Supply Company 

(404) 458-2468 

ILLINOIS 

Columbia Audio /Video 

(708) 433 -8217 

Roscor Corporation 

(800) 323 -8148 

Swiderski Electronics 

(708) 364 -1900 

The Tape Company 

(708) 595 -3113 

KENTUCKY 

Midwest Communications 

(606) 572 -6753 

MASSACHUSETTS 

Crimson Tech 

(617) 499 -4694 

Eastern Video Systems, Inc. 

(508) 667 -0009 

IAN Communications, Inc. 

(508) 658 -3700 

MARYLAND 

CTL Communications 

(301) 585 -6311 

Professional Products, Inc. 

(301) 657 -2141 

Saxitone Audio Video 

(301) 595 -8800 

MICHIGAN 

Audio Video Distributors 

(800) 422 -8866 

Producer's Tape Service 

(800) 969 -6909 

MISSOURI 

VMI Co. of St. Louis 

(314) 569 -1334 

NEBRASKA 

Video Service of America 

(800) 888 -2140 

NEW HAMPSHIRE 

Tape Services, Inc. 

(800) 370-8273 

NEW JERSEY 

Tele- Measurements, Inc. 

(201) 473 -8822 

NEW YORK 

Audio Video Corporation 

(518) 449 -7213 

Burlington Audio /Video Tapes, Inc. 

(516) 678 -4414 

HAVE, Inc. 

(518) 828 -2000 

L. Matthew Miller Associates Ltd. 

(212) 741 -8011 

Reeves A/V Systems, Inc. 

(212) 573 -8652 

Tara Audio -Video Sales, Ltd. 

(212) 581 -6950 

Univisions Video Systems 

(800) 836-0604 

Video Central Inc. 

(212) 947 -6960 

Video Tape Distributors 

(800) 327 -3724 

NORTH CAROLINA 

A &V Company of the Triad 

(919) 292 -9700 

NORTH DAKOTA 

Audio Visual Inc. 

(701) 258 -6360 

OHIO 

B &J Video Systems 

(419) 424 -0903 

Broadcast Video Corp. 

(614) 445 -8800 

Comtel Instrument 

(800) 753-8080 

PENNSYLVANIA 

A.I. Rosenthal Associates, Inc. 

(800) 523 -2472 

The Lerro Corporation 

(2T5) 223 -8200 

Maxima Magnetics, Inc. 

(215) 443 -0700 

Peirce -Phelps, Inc. AVSD 

(800) 862 -6800 

Pro Video Sales Co. 

(215) 328 -7448 

PUERTO RICO 

Audio Visual Concepts 

(809) 753-7700 

SOUTH CAROLINA 

Trident Productions 

(800) 955 -5660 

W.H. Platts Co. 

(803) 723-7604 

TENNESSEE 

Consolidated Media Systems 

(615) 244 -3933 

VSS Magnetic Products 

(901) 345 -9580 

TEXAS 

Broadcast Rentals & Sales 

(800) 777 -6222 

Capital Cassette 

(800) 444-8092 

ECI Video 

(214) 969 -6946 

GLO Magnetics 

(713) 783 -1449 

HRC Magnetics 

(800) 443-8457 

Industrial Audio Video 

(713) 524 -1956 

MZB /Gray, Inc. 

(214) 869 -4500 

Nolasco AV 

(512) 722 -7825 

Professional Tape 

(512) 443 -3911 

Rio Radio Supply Inc. 

(512) 682 -5224 

River City International 

(800) 880-8327 

Victor Duncan, Inc. 

(214) 869 -0200 

UTAH 

Topewise 

(801) 973 -9519 

WASHINGTON 

Notional Video Tape Co. 

(206) 441 -1182 

Premiere AVD Corporation 

(206) 882 -1400 

Prolixe 

(206) 451 -1999 

Or for the name of the authorized 

Sony Tape Dealer located nearest 

you, please call your Sony Tape 

Regional Sales Office: 

Atlanta (404) 662 -3803 

Chicago (708) 773 -6111 

Dallas (214) 550 -5373 

Los Angeles (714) 229 -4246 

New Jersey (201) 368 -5094 

SONY 
PROFESSIONAL TAPE 
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To Sony,' an Emmy is more than a trophy. It's an af`irmation. Winning the Emmy for "Developments in Metal Tape Technology" is further proof of our metal tape's astounding 

picture and sound clarity. Recognition of Sony Professional Tape's contribution in raising the standards of the entire broadcasting industry. SONY 
And that's why Sony is the leader that video leaders follow. PROFESSIONAL TAPE 

2 1991 Sony Corporation al Ameuto. Sony is a motored trademark Emmy N n I LS 
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STL 
PROTECTOR 

Simply 
the best! 

Transmit or receive 

890 MHz to 980 MHz 

<_1.1to1s0.1db 
Very low throughput 
strike energy 
Bulkhead or flange 
mountable 

Multi- strike 20KA (8/20) 

+95 to -50 C 

Type N connectors 
2 year warranty 
EMP rated 

Over 450 models of surge protection 
and grounding products to solve 

your lightning problems. 

K 
(800) 325 -7170 

2225 Park Place / P.O. Box 9000 
Minden, NV 89423 -9000 

(702) 782 -2511 
FAX (702) 782 -4476 
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Continued from page 38 
Master control 

Weather emergency crawls. Most weath- 
er emergencies seem to occur when a 
character generator operator is not avail- 
able. This means someone in master con- 
trol has to figure out how to get a crawl 

ellite, tune to a particular transponder and 
record on a particular tape machine, start- 
ing and ending at specific times. The repe- 
tition: Do it every day. 

Network tape delays. This is similar to 
recording satellite feeds, but more sophisti- 

RING NETWORK 

[iß. 1 (irssut -1 -1i 

Figure 3. Ring network LAN. PCs are arranged in a closed loop, and a message may have to 
pass through several other PCs before reaching its destination. 

STAR NETWORK 

Figure 4. Star network LAN. All PCs are connected to a central location, they are not connected 
directly to each other. 

out of the CG before the storm passes 
through. With PC automation, a graphic 
artist can select the font, color, position- 
ing and speed of the crawl. In addition, 
a CG operator can program the PC to ex- 
ecute the crawl, all in advance, during nor- 
mal business hours. When the storm hits, 
master control only needs to type in a sim- 
ple command or the text of a message on 
the PC's keyboard, and leave the rest to 
the automation system. 

Recording satellite feeds. This is a clas- 
sic example of a pattern that is identifia- 
ble and repetitive. It tends to bore people, 
and, therefore, may lead to mistakes. The 
pattern: Aim the dish at a particular sat- 

cated. The system records on multiple 
tape machines, rewinds and plays back af- 
ter a delay. 

General machine control. Much of to- 
day's broadcast equipment is designed to 
be remote controlled. Remember, if a ma- 
chine is used in a particular pattern and 
that pattern repeats, you probably can au- 
tomate its use. 

News applications 
Wire service management. Wire servic- 

es require labor -intensive searches 
through rolls and rolls of copy paper. Au- 
tomating this process enables the news- 
room to receive wire copy directly into a 
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 Display signals on 
standard picture 
monitor or compact 
LCD screens-no 
more special CRTs! 

Waveform or vector 
monitoring 

Remote control 

Display emulates CRT 
look and feel 

User -selectable colors 
and intensity levels 

100 

GO- 
1 

""''.... 

iarw...4.7111 

......__.__ 

Self -calibrating 

Component timing 
monitoring 

}l!l!!, ! 

Base price* 

$995 
"Includes Magni Monitor base and 
remote units. 

MAC 

--. , 

EX;... 

.----- 
1 

40 /S.__..__.......4. 
K?M,r,T riM,^'n 

MAGNI" 
Magni Systems, Inc. 
9500 SW Gemini Drive 
Beaverton, OR 97005 USA 
(503) 626-8400 
(800) 237-5964 
FAX (503) 626-6225 

Magni is a registered trademark of Magni Systems, Inc. 
Magni Systems and Magni Monitor are trademarks 

of Magni Systems, Inc. U.S. and foreign patents pending. 
Circle (25) on Reply Card 
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O! 

OPS245 
Freeze 
Four. And 
a Whole 
Lot More! 
Our new DPS -245 
Quad Framestore/ 
Synchronizer 
gives you a single 
loop through 
video input, with 
four independent 
w:del+ and video 
outputs. Each with 
4- fie:di memory 
and independent, 
freeze An ideal 
graphics store, 
the DFS -245 
features a 
preview output, 
preview channel 
feedback, genlock, 
RS- 232/422 control 
and a, digital 
Proc cmp with 10 

presettable 
memories. You 

can even use the 
DPS -245 as a real 
time synchronizer. 

All in all, you get 
four times the 
features for one 
low price. $6,495. 

Ms sen. :. . . 
::: 

=11N 

`.. 

DIGITAL 
PROCESSING SYSTEMS INC. u 
MIDMEST 
Comml:nications Corp 

Four Tesseneer Dr. 

Highland Heights, 
Ken:ucky 41076 
(606) 781 -2200 
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PC. Stories can then be retrieved from 
easy -to -read summaries by news catego- 
ry or via key word searches. 

Rundowns. In a manual environment, 
the news producer rundown is also a 
labor- intensive effort. The producer must 

understand and loading it onto the CG. 
This can be used not only for news, but 
also for sports, weather and school 
closings. 

Elections. Automation can be accom- 
plished by scanning wire service stories 

correctly calculate backtimes, and then 
each time a change is made, must recal- 
culate them. An automated rundown au- 
tomatically calculates backtimes based on 
the show length (regardless of the changes 
made on stories' sequence or lengths); al- 
lows easy content changes by inserting, 
deleting and moving information; displays 
constant status of calculated show length 
(too long or too short); and can provide 
special keys (macros), so the producer can 
easily enter frequently used words or 
phrases. 

A simple PC with just 
a few slots available 
can control a large 
amount of station 

equipment. 

Script creation. Using an off -the -shelf 
word processor to write scripts can auto- 
matically format copy into script format 
and allow for easy changes (no strike - 
overs) in the text. Macros can be defined 
for frequently used phrases to reduce the 
number of keystrokes required by the 
reporter. 

Prompting. Prompting can be complete- 
ly electronic (no paper) by using the elec- 
tronic versions (files) of the scripts, and dis- 
playing them directly to the prompter 
screens. Going a step further, the rundown 
program can automatically order the elec- 
tronic scripts for the prompter. When 
changes in story order are made in the 
rundown, the prompting order will also be 
changed. 

Closed -captioning. Closed -captioning 
can be automated by linking it to the au 
tomated prompter. As information is dis- 
played in the prompter, it can be sent to 
the closed -captioning system. Therefore, 
as the speed of the prompter changes, the 
speed of the closed -captioning can 
change. 

Supers generation. Supers or captions 
can be automated by having a program 
scan all of the scripts (in rundown order) 
for super information, then translating it 
to something the character generator can 

for election data. Then, the data stripped 
out of the stories can be converted and 
loaded onto the character generator - all 
without human intervention. 

Tape archives. Toss out your index cards 
and tape library lists. Automate tape ar- 
chives through the use of off -the -shelf 
database software. This provides you with 
the ability to search for information by key 
words, ranges of dates, reporters or pho- 
tographers in seconds instead of hours. 

Phone directory. The same off -the -shelf 
database and strategy previously de- 
scribed can be used here, substituting con- 
tacts for tape numbers. 

Assignment desk. Automation of the as- 
signment desk can also be accomplished 
with off -the -shelf database software. As- 
signment information can be entered into 
the system and posted with some future 
date. An assignments report is then gener- 
ated each day, showing all of the assign- 
ments for that day. The entries could have 
been made last week or last year. 

Electronic mail. E -mail can reduce the 
paper flow throughout the newsroom or 
station. It is simple to use, and provides 
a fast means of communication for send- 
ing an advisory to staff, specific individu- 
als, or for simple notes between staff. 
(See "Trends in Newsroom Automation, 
page 48.) 

It is possible to 
communicate with up 
to 16 different RS -232 
devices through one 

interface card. 

Administrative applications 
Off -the -shelf traffic systems can produce 

traffic reports, sales reports, tracking of 
bumped spots and other data. The traffic 
system can be linked to accounting sys- 
tems to handle accounts payable, accounts 
receivable, payroll, general ledger and 
more. 

Scheduling software is also available. It 
can track staffing, studios, rooms or pieces 
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And now for something 
completely different 

You've never seen anything like it before. 

Because no one ever made anything like it before. 

You'll simply have to feel it to believe it. 

It's called the Auditronics 800 radio console. 

It's got a new number because it's all new. 

New features. New functions. New technology. 

New performance. New ergonomics. New cosmetics 

Built to a new standard of excellence. 

For the radio broadcaster who must have the best. 

uogeu.uojui paireppioj mot' sn 10 
'8SZf iigii.ixa gvki 4e 41 aas 

; as.rnop Jo 'saiuo.g rpnb wag 
aiosuoD orpe,r 008 naki 

e%) 
aucJitroniu. inc. 

Auditronics, Inc., 3750 Old Getwell Road, Memphis, Tennessee 38118.901- 362 -1350 FAX 9011 -365 -8629 
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of equipment. It can also display their 
availability, help arrange and rearrange 
meetings, schedule rotating shifts, provide 
for days on /off, and keep on top of other 
logistical tasks. 

Inventory systems can also be imple- 

includes commands such as PLAY, STOP, 
TIME -CODE SENSE, POSITION TO, FONT 
4, RED, CENTER ROW, IF..., THEN..., 
ELSE... and the like. For example, a por- 
tion of a VCR control system might look 
like this: 

look and feel of the system - the whole 
thing from start to finish. The system will 
have an opening menu of the various ap- 
plications that have been programmed. 
The user selects a task to run, and away 
it goes. 

mented from off -the -shelf packages. These 
can monitor the station's stock of depleta- 
ble items and their costs, and track 
receipts, quantity on hand, and amounts 
allocated or on order. Long -term invento- 
ry records and analyses can also be pre- 
pared, which helps to optimize cash flow 
and determine "just -in -time" reorder 
points. 

Programmable 
automation system 

Until 1988, automation systems were de- 
signed and programmed to perform their 
various tasks before they were delivered 
to the user. Now, true user -programmable 
automation systems are available. The 
publisher provides a programming lan- 
guage (the automation equivalent of BA- 
SIC, COBOL, C or PASCAL), and rules on 
its use; the rest is left to the user. A pro- 
grammable automation system language 

100 TIME -CODE SENSE 
DISPLAY TIME CODE 
IF TIME CODE IS LESS THAN 
28:50:00 THEN 100 
REWIND 

200 STATUS SENSE 
IF STOP THEN 300 
TIME -CODE SENSE 
DISPLAY TIME CODE 
GOTO 200 

300 EJECT 
DISPLAY "Done with tape" 

Just as you could use BASIC to program 
an accounting system, a time manage- 
ment program or a computer game, the 
automation programming language can 
create a network tape delay system, a sys- 
tem to automate weather emergency 
crawls, control robotic cameras or cart ma- 
chines and more. The user can design the 
information entry screens, the general 

If station automation 
needs require more 

than one computer or 
control location, 

consider a local area 
network (LAN). 

No two broadcast facilities are alike, but 
most of them do a lot of the same things 
every day. Automation with the PC ap- 
proach discussed here can assure that any 
broadcast organization can apply the ad- 
vantages of computer control to its facili- 
ty, with the specific level, method and cost 
that it desires, while retaining an open - 
ended potential for growth in the future. 

I = .':4)))1 
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Versatile Camera Mount & Control Panel 
Pan - Tilt - Trolley - Zoom - Focus 
FOR BROADCASTING, TELECONFERENCING, MEDICAL, 
EDUCATIONAL AND INDUSTRIAL USE. 

Camera Mount: Compact Lightweight Double Upright Support 
Silent Precision Motors Cross Roller Bearings 

Control Panel: Available in either Linear Joystick Panel Presetable 
Shot Panel Touch Screen Panel Computer RS- 232/422 

FOR MORE INFORMATION, PLEASE CALL (201) 423 -0347, FAX (201) 423 -5635, OR WRITE: 

7ORNE, 
NJ Ted emPirics Inc. HAWTHORNE, Nl 07506 
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FIND THE PERFECT FIT FOR 
COMPONENT VIDEO SIGNALS 

4-Channel Display 
Precise, comprehensive 4- channel 
monitoring of component signals 
-and more- that's what you get 
from Leader's new Model 5100 
Component Waveform Monitor. 
The additional fourth channel allows 
for expansion into combined com- 
ponent- composite or YRGB facili- 
ties. Monitor all four signals singly or 
simultaneously in both overlaid and 
parade forms. For side -by -side 
observation of signals, choose the 
parade display. To compare levels 
and timing, select the overlaid 
display so that all signals are super- 
imposed. 

Monitor Critical Timing Errors 
In tandem with our Model 425 Com- 
ponent Signal Generator, the 5100 
displays relative timing errors in 

Leader's unique "shark -fin" pattern. 
Of course the unit can also employ 
the conventional "bowtie" pattern. 
An easy -to -read component vector 
display, with precision elec- 
tronic targets, reveals errors 
in the chroma channels at a 

glance. 

NTSC, PAL, and HDTV 
Compatibility 
To meet the needs of video 
production for test equipment 

adaptable to varying standards 
around the world, the 5100 has been 
designed and built to operate in 

525/60, 625/50, and 1125/60 HDTV 
formats.To encompass the latter, 

vertical bandwidth extends to a 
full 30 MHz in each of the four 
channels. 
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Easy 
Operation 
Besides its 

comprehensive 
diagnostic capa- 
bilities, the user - 
friendly 5100 

employs cursor measurements for 
both amplitude and time. And 
menu -driven operation allows for 
quick and easy adaptation to match 
signal formats and monitoring 
needs. 

Universal Power 
The versatile 5100 accepts power 
from a wide range of sources (90 to 
250V ac) and works on 12V dc for 
field use as well. For more informa- 
tion or our full -line catalog, in NY call 
516 231 -6900. Or call toll free: 

1 800 645 -5104 

LEADER 
FOR PROFESSIONALS WHO KNOW 

THE DIFFERENCE 
Leader Instruments Corporation, 380 Oser Avenue, Hauppauge, New York 11 -88 

Regional Offices: Chicago. Dallas, Los Angeles. Boston. Atlanta. In Canada call Onnitronix Ltd.. Li In 828 -I,22I 

Circle (30) on Reply Card for product information. 
Circle (29) on Reply Card for product demonstration. 
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Trends in newsroom 
automation 
PC -based systems and machine controllers are making news. 

By Skip Pizzi, technical editor 

The automated newsroom is changing 
fast - a unanimous impression held 
throughout the industry. In a world previ- 
ously populated by mainframes, minicom- 
puters and large proprietary platforms, the 
switch is on to PC /LAN systems and an 
open architecture approach. Newsroom 
computers are also extending beyond the 
realm of text, and into the rest of the news 
studio hardware. 

The trend toward PCs seems to be pri- 
marily cost -driven. The larger systems of 
the past have nearly saturated their rela- 
tively high -end market, which is limited 
to networks and mostly major market sta- 
tions. PC /LAN systems provide a lower 
cost entry point and easier incremental 
growth, making newsroom automation 
more attractive to the smaller operation. 
The increase in computer literacy that has 
come about at these stations from their 
use of computers in other areas (and con- 
current reduction in "technophobia" 
among staff) has also paved the way for 
the PC /LAN approach. Furthermore, the 
increased capability and reliability of PC 
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hardware has enabled such systems to ri- 
val the performance that was only possi- 
ble from bigger systems in the past. 

Basic system functions 
Within this new framework, however, 

most of the basic elements of a newsroom 
computer system have not changed. They 
still include: 

Newsroom automation involves more than text 
editing. Shown here are terminals of the WHDH- 
TV newsroom system, which is integrated with 
stationwide automation. (Courtesy of 
WHDH-TV) 

Wire capture. An interface to incoming 
newswire services that loads and manages 
wire stories directly to data storage (typi- 
cally magnetic hard disk), replacing all tel- 
etype machines. 

Script writing /filing. A word processor 
optimized for news copy writing, display 
and storage. 

E -mail. An electronic message system 
between users on the system. 

Assignment. An electronic assignment 
board for delegating, managing and 
scheduling stories and crews. 

Archiving. A filing and database system 
for storing copy and tape ID information 
from previous stories, typically including 
heavy cross -referencing ability. 

Machine control 
What is new in terms of function in- 

volves the expansion of the newsroom 
computer beyond the pure data collection 
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CG 

STILL- 
STORE 

VIDEO 
CART 

MACHINE 

ROBOTIC 
CAMERAS 

VTR /VCRs 

and manipulation range, into the full news- 
cast delivery mode. New means of intelli- 
gent interconnection are being developed 
between the newsroom computer and the 
other automatable hardware elements 
used in a TV news broadcast, such as 
switchers, VTRs /VCRs, video library man- 

agement systems, audio mixers, char- 
acter generators (CGs), still- stores, caption- 
ing equipment, and even robotic camera 
control. This function is included in most 
of the newly developed PC -based systems, 
but it is also being featured as a proprie- 
tary hardware and software upgrade to 
older mini /mainframe systems. In either 
case, the control of outboard hardware 
isn't simply a matter of switch closures and 

LAN OR TERMINAL CONNECTIONS 

RS -232, RS -422 OR 

OTHER CONTROL PROTOCOL 

1 

1 

NEWSROOM 
WORKSTATIONS 

(PCs OR TERMINALS) 

control voltages, but an interactive, smart 
function performed by one or more dedi- 
cated PCs or proprietary microprocessor - 
based controllers. Each carries out orders 
from - and reports status back to - the 
main newsroom computer or network. 
(See Figure 1.) 

Theoretically, this type of system allows 
anyone at any terminal to program com- 
mands into a story or rundown that con- 
trols everything used in the newscast. For 
example, as the lead copy to a report is 

read by an anchor, the camera zooms in 
a bit, and the anchor's name flashes across 
the bottom of the screen for three seconds. 
Then, the camera pans left to make room 
for a slide over the shoulder that is called 

PC /LAN FILESERVER 
OR MICROCOMPUTER 

o 
TELEPROMPTER 

FEED 

up and switched in, and an already cued 
videotape is prerolled then taken (video 
and audio), and the announcer's micro- 
phone is closed. All of these commands 
(and more) could be written along with the 
anchor's copy, and updated just as easily. 
However, actual applications may not be 

as comprehensive or easy. In some facili- 
ties, this level of control may raise juris- 
dictional flags. 

In fact, manufacturers of these systems 
report that providing these functions in a 
comprehensive, flexible and reliable way 
is quite a challenge. The wide variety of 
" automatable" hardware in use at stations, 
and the variation in the control protocols 
used, make the attainment of complete 

MACHINE 
CONTROLLERS 

(PCs OR MICROPROCESSORS) 

REAL TIME 
CAPTION INPUT 

TERMINAL 
(PC) 

Figure 1. Basic block diagram of newsroom computer system, including machine control. 

AUDIO 

CAPTION 
GENERATING 
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newscast automation difficult. Some news- 
room automation companies limit the pe- 
ripheral hardware that their systems will 
support. Others offer optional services for 
custom software packages to control un- 
usual equipment or configurations. No 
matter what hardware is used, every sta- 

tion does things a little differently. There- 
fore, customizing is the rule, not the ex- 
ception. 

The trend toward open architecture in 
hardware and software may simplify these 
matters. In addition to easing hardware in- 
terface and configuration problems, it 
could permit the simple upgrading of soft- 
ware by including another company's ap- 
plication. This approach would allow an 
incremental cost breakdown of the system 
and provide for affordable expansion as 
needs grow. A greatly simplified model for 
understanding this approach is to consider 
it as an overgrown PC. Adding a pop -up 
calculator is a simple commercial software 
upload, and properly controlling an out- 
board device within an application is like 
loading the right printer driver file. 

In the case of a CG, some systems now 
allow the newsroom terminals to fully 
emulate the CG keyboard, avoiding all 
need for data re -entry or manipulation by 
the CG operator. 

Newsroom automation 
is no longer being 
measured against 
savings in paper, 

ribbons and copiers. 

Reliability is critical 
Speed and redundancy are issues of spe- 

cial consideration in a newsroom automa- 
tion system. No matter how much resis- 
tance is shown to a system's introduction 
at a station, once one is installed and ad- 
justed to, a much louder cry from the staff 
will go up if it fails (especially close to air- 
time). To avoid slowdowns and crashes, 
systems must be specified with sufficient 
capacity and redundant design. Projecting 
needs for a newsroom computer system 
based on current non -automated news- 
room output is a common error. Typical- 
ly, newsroom output can double within the 
first few months of a computer system's 
implementation, and its capacity can be 
sorely taxed. This increase in productivi- 
ty is one of the great advantages of news- 
room automation, but system capacity 
must be large and fast enough to handle 
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On the horizon 
By Karl Renwanz 

TV stations need no reminding about 
the increased competitiveness of their 
business. Most major markets today 
have two-thirds cable penetration, which 
spells big competition for viewers. With 
VCR use on the rise and many cable sys- 
tems offering 80 channels or more, 
broadcasters are struggling to maintain 
their revenue shares. As more stations 
face the difficulty encountered on the 
revenue side, engineering and opera- 
tions management must find new ways 
to do old jobs. Objects on the technolo- 
gy horizon must be brought into focus 
in order to maximize internal efficien- 
cy and reduce costs. 

Integrated technologies 
Up until now, machine control has sim- 

ply been a hardware interface between 
the newsroom computer and devices, 
such as character generators and still - 
stores. These technology displays made 
great NAB exhibits, but often failed in 
the real world. Writers and producers 
had to include complicated, and some- 
times, obscure "macro" sequences in 
their scripts to load and partially con- 
trol these devices. Often, an operator 
was still required to control on -air recall, 
so the savings were not as great as 
predicted. 

It is time to stop talking about system 
interfaces and make them happen. At 
WHDH-TV in Boston, various available 
technologies are being integrated in or- 
der to redefine efficiency. In the next 
year, advancements in machine control 
will be made that will offer TV stations 
the opportunity to realize true efficiency. 

Truly useful systems will offer easy 
ways to choose from on -line databases 
of style sheets for character generators 
and on- screen display of graphics. 
Novices will be guided by prompts and 
the hypertext help displays from state - 
of- the -art software. 

Advanced users will find powerful cus- 
tomizing tools at their disposal. On -line 
help will be customized for each partic- 

Renwanz is vice president, engineering and oper- 
ations, WHDH -TV, Boston. 

ular task. Routine or repetitive tasks will 
be minimized or fully automated. Char- 
acter displays and all scripts will auto- 
matically be spell-checked. Robotic cam- 
era shots, when inserted into the script, 
will be instantly checked for possible 
time conflicts or collisions. This will pre- 
vent any attempt to do something that 
cannot be done. The same rules will fol- 
low when a producer makes a change 
during the broadcast. 

Air operations personnel will have 
their program logs automatically down- 
loaded via computer to the air opera- 
tions playback machine, which does au- 
tomatic conflict resolution internally, 
makes the necessary digital dubs, and 
stands ready to perform all breaks - all 
without human intervention. 

Investing in this technology allows 
even large market stations to have only 
one operator run master control and air 
operations playback with accuracy. Sat- 
ellite recording can be done by a self - 
contained machine that houses all the 
necessary tapes for recording satellite 
feeds, automatically steering the dish to 
the appropriate satellite, choosing the 
transponder and subcarriers, and rout- 
ing the signals into the recorders. The 
off -satellite recording schedule, generat- 
ed in the programming department, is 
downloaded to the record machine and 
automatically recorded, including a 
backup (if required), and stored for later 
broadcast The playback function occurs 
automatically when the program log 
calls for the program to air. 

News and programming show produc- 
tion will occur in an environment filled 
with computers and fully interactive ma- 
chine control. With current systems 
offering scripting, electronic prompting, 
captioning and some character genera- 
tor interfaces, what's around the corner 
offers a new frontier. The measurement 
of success will go beyond a good demo 
by reducing operating costs at a station, 
along with a more automated, error -free 
broadcast schedule. In reality, this means 
operating your facility with less per- 
sonnel. 

such quick and early growth. For PC /LAN 
systems, star, ring or dual -bus systems are 
preferred to a chain system in which one 
terminal's failure can lock up the entire 
network. 

Assessing a system's value 
Newsroom automation is no longer be- 

ing measured against savings in paper, rib- 
bons and copiers, but in terms of increased 
output per staff position and in reduced 
on -air errors. Although the latter is not 
really a tangible commodity, it can pay 
dividends in a competitive position. A 
similar attribute involves fast and compre- 

hensive archival access, in which the sta- 
tion that voices -over file footage on a late - 
breaking story does a better job than the 
straight talking heads that the competition 
used. 

An automation system may replace 
some lower echelon staff, but often it frees 
the staff for more creative work. It can also 
perform functions that no practical num- 
ber of staff could, on a reliable basis. This 
can also be turned to competitive advan- 
tage. Full, real time closed -captioning on 
all newscasts is a good example of this. 
One new PC -based product in this area 
combines the teleprompter feed of a news- 
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Now You Can 
Create Your Broadcast 
STL From Our 
Field- Proven Line Of 
Broadcast Radios. 

With one broad stroke we've positioned 
Microwave Networks as the industry's 
premiere video supplier. By using video 
technology from Rockwell International 
Corporation, we have added 2, 6, 7, 8,11 and 
13 GHz video radios to our line of MicroNet 
products. Microwave Networks can now 
meet all your Studio-to-Transmitter Link 
(STL) requirements. 

Along with our 15, 
18 and 23 GHz radios, 
Microwave Networks 
has become a leading 
provider of broadcast 
links by offering a 
complete line of 2 
through 23 GHz video radios. 

Our MicroNet family of analog radios 
provide the highest quality video and audio 
transmission for both NTSC and 
PAIJSECAM. They meet or exceed all EIA 
short-haul RS250C specifications and deliver 
true common carrier performance to assure 
broadcast quality. With simplex, duplex and 
multiple channel configurations, MicroNet 
radios can solve any video transmission 
requirement. 

And that means flexibility ! The flexibility 
to expand or upgrade your MicroNet radio 
network quickly and easily. 

Microwave Networks provides unmatched 
service and support, including site and 
system engineering, frequency analysis, 
installation and training. We even have a 
24 -hour customer -service hotline. 

Quality engineering, reliable product 
design and complete customer support. It's 
no wonder we're the first choice in video 
transmission. Call Microwave Networks 
today! 1- 800 -749 -2577. 

microwave 
networks 

10795 Rockley Road, Houston, Texas 77099 
(713) 495 -7123 FAX (713) 879 -4728 

The MVR -1000 Series of microwave video radios are manufactured under license 
from Rockwell International Corporation. 
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Continued from page 50 
room computer with a "steno" keyboard 
input function for real time transcription 
of live interviews or actualities, and 
delivers this complete newscast text to the 
station's closed -caption generator. 

Among future applications for news- 

room automation may be SNG receive au- 
tomation, featuring computer -controlled 
dish -pointing, demod tuning and record- 
er start -up. Another foreseen option in- 
volves multiple output streams, for the 
newsroom of the future that may be 
producing newscasts and news feeds for 

Modern newsroom systems may be run by PC -based computers, as shown here, or minicomputer 
platforms. Both designs offer the user certain advantages. (Courtesy of WHDH -TV.) 

more than one broadcast station or net- 
work /cable channel simultaneously. 

The PC approach to newsroom automa- 
tion will indeed allow a wider scale of 
users to employ its many virtues in their 
journalistic pursuits. Modular expandabil- 
ity is an asset of these systems, but the 

prospective purchaser should bear in mind 
that such expansion will have finite tech- 
nical limits. In addition, a PC /LAN ap- 
proach may reach an economic point of 
diminishing returns even before it hits 
hardware limitations, when compared to 
comparable, up -to -date minicomputer/dis - 
tributed terminal architecture. The rate 
and scope of projected newsroom and 
budget growth will have great bearing on 
this decision. 

The wide variety and changing nature 
of TV news operations today dictates the 
industry's need for these multiple ap- 
proaches. It also compels engineering per- 
sonnel to thoroughly study the advantages 
and values of any system under consider- 
ation, for present and future needs. 

Acknowledgments: Thanks to Matt Danilowicz, Dynatech 
NewStar; Bob Paulson, AVP Communication; and Skip 
Boucher, Basys Group, for their help in compiling this article. 
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Great leasing 
programs now 
available!! 
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...that you can offer a console of that 
quality for the low price tag that was on it." 

Maynard Meyer /KLQP -FM 

"Congratulations! We believe you've built 
the most perfect audio console availaole to 

broadcast stations." Bill Bro;'WBZM -FM 

You too, will be amazed by the pricing & performance of the 

fabulous NEW xL SERIES broadcast audio equipment.' O 4, 6, 8, &12 channel audio consoles.. 

1 audio DAs..O power amps..0 preamps..0 switcher /router systems. Everything for your 

studio with over 600 variations in all. 

And, as part of our 20th anniversary celebration, we are launching one of the most 
unprecedented offers ever seen by the broadcast industry. All year long we will be featuring 

special discounts that will save you hundreds or even thousands of dollars. For example: an 

8 mixer, stereo broadcast console for $2,432 ; 12 channels for an unheard of $3,235!! That's 

not all; we are so confident of our products performance that we will ship everything with a 

two week free evaluation period and shipping paid by RAMKO...both ways, if you decide 

to return the equipment for any reason! 

DO IT NOW! CALL TOLL FREE (800) 678 -1357 
or FAX (916) 635 -0907 for all the info on this fantastic 
promotional. 

(916)635- 3600...3501 -4 Sunrise Blvd. / Rancho Cordova, CA 95742 RAMKO"EE ARCH 
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REMOTE? 
DID 
SOMEONE 
SAY 
REMOTE? 

For CNN, the world's 
number one news network, 
remote is as close as A -F -A. 

And it's all because of 
the Radamec EPO Robotic 
Camera Control System 
from A.F.Associates and the 
AFA Roboped, which was 
designed specifically to 
enhance the mobility and pro- 
ductivity of the EPO cameras. 

From its headquarters in 
Atlanta, where it operates 
eight EPO robotic cameras - 
which utilize the AFA 
Roboped for an average of 18 
hours a day -CNN can con- 
trol the movements of two of 
the four cameras in its studio in 
Washington, D.C. and three 
of five cameras in its studio 
in New York City. And each of 
these systems can be 
controlled locally, too. 

Of course, CNN's Andy 
Parsons knew exactly what he 
was doing when it was deter- 
mined that robotic cameras 
were necessary for CNN to 
stay on top of the news and its 
competitors. Parsons and the 
world's number one cable 
news network reached out 
to A.F.Associates for the 
world's number one robotic 
camera control system - 
the Radamec EPO! 

THE RADAMEC 
EPO CAMERA 
CONTROL SYSTEMS 
Sold and serviced in the U.S. by 

AFA 
A.F.ASSOCIATES, INC. 
ADVANCED SYSTEMS 
AND PRODUCTS FOR 
THE VIDEO INDUSTRY 
100 Stonehurst Court, 
Northvale, NJ 07647 
(201) 767 -1200 
Western Region (619) 227 -0291; 
Southern Region (404) 242 -1661 
A Video Services 
Corporation Company. 
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RoboCam 2 
The latest adventures of TV's cybernetic eyes. 

By Skip Pizzi, technical editor 

The corona shot of a solar eclipse ac- 
companies a droning pedal tone. But the 
visual turns out to be an underlit soda can 
shot from above. This becomes clear as 
the camera drops down alongside the now 
frontlit can, showing its familiar logo. The 
camera angle quickly changes again, mov- 
ing downward and tilting back to look up 
at the side of the can steeply from below. 
The can begins to spin. Now, the camera 
starts to move around the spinning can in 
the opposite direction, creating an odd 
sense of motion against the starry back- 
ground. Continuing its rotation, the cam- 
era moves back to its original position, 
looking down at the can. On the scratch 
soundtrack, Strauss' `Also Sprach 
Zarathustra" comes to a crescendo. 

It's another day at the office for Robo- 
Cam, now on patrol in a big -time commer- 
cial production studio. The client is thrilled 
with the shoot (after the 17 takes it took 
to get the dry ice entrance right), and can't 
wait to get the tape to post. But RoboCam 
is already being programmed for the next 
gig, in which mice will sing while riding 
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in the back of a little pickup truck. "Bet- 
ter get an exact count on those mice as 
they come in," the studio manager muses. 
"Boy, the stuff I have to worry about in this 
job.... 

Since Broadcast Engineering magazine's 
last in -depth look at robotic cameras 
(`RoboCam,' April 1988), robotic camera 
technology has matured from its earlier 
whiz -bang initiation to a more considered 
tool of the trade. Its applications have been 
widened, and its hardware and software 
refined. As the novelty wears off, the true 
advantages of robotic cameras are being 
realized by manufacturers and users. 

Robotic cameras are now marching be- 
yond the newsroom and into the produc- 
tion studio where they are being consid- 
ered for soap operas, game shows, other 
studio productions and increased remote 
sports applications. Other systems are also 
being developed for legislative chamber 
uses. 

The studio applications have special ap- 
peal because of the robotic camera's at- 

tribute of repeatability. When the same 
scene is reshot several times because of 
other miscues, at least the camera work 
can be relied upon to be flawless and iden- 
tical on every retake. Game shows often 
have fast -paced and recurring camera 
moves, with large zoom ranges on (rela- 
tively) stationary subjects - perfect for a 
robotic system. 

For the field, the trend is toward smaller, 
lighter and more durable systems, with 
special emphasis on quick and easy setup. 
Pan /tilt and zoom /focus speed are also in- 
creasing in order to allow the wider and 
faster movement often required in sports 
coverage. 

Another refinement in robotic studio 
cameras involves their capability for in- 
stant switchover back to manual opera- 
tion. This saves time in a multipurpose stu- 
dio when converting from an automated 
to a non -automated production. Camera 
heads needn't be dismounted from their 
robotic pedestals to be operated manual- 
ly. Instead, they can be removed from ro- 
botic control with the flick of a switch on 
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The Waveform Monitor/Vectorscope That Keeps Everyone Happy. 
Engineers need to perform complex signal analysis. Operators want equipment that's easy to use. The 

boss wants it to be affordable. Now there's a product that satisfies everybody. It's our new, easy -to -use 
TVM -710 with two operating levels. Level I lets operators display waveforms, vectors and pictures. While 
Level II gives engineers a complete range of tools, including digital line selects, SC /H phase displays, mea- 
surement cursors with on- screen digital readouts, even 3 -D vector display. We have a whole new family 
of test and measurement equipment available in composite or component, c ¡r TM 

NTSC or PAL, and with auto- measure. Call us today to find out about all Y REV 1 EK 
seven American -made innovations from Videotek. First, we listen. 

243 Shoemaker Road, Pottstown, PA 19464 (215) 372 -2292 Fax: (215) 327 -9295 
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the camera pedestal, or with a few key- 
strokes at the control position. This dis- 
engagement from the system can be limit- 
ed to one or more cameras, while others 
in the studio remain under robotic control. 
Beyond simply adding to a studio's versa- 
tility and productivity, this feature can 

come in handy in case of an emergency 
or other unexpected /unrehearsed events. 

Control improvements 
Much revision has taken place recently 

in the control systems for robotic cameras. 
Improved control surfaces, including some 

Robotic cameras are marching beyond the 
newsroom and into the production studio. 

EMFT TV DEMODULATOR 
Completely Transparent To Your Signals 

You can rely on the EMFT to demodulate your TV signals with complete fidelity ... and 
without instrument -induced aberrations. Why rely on equipment based on obsolescent technol- 
ogy? The EMFT utilizes the most modem technological design for greater versatility, reliability, 

and operating convenience. 

It's Simple To Use 
You'll find the controls you normally use for testing and signal analysis conveniently located 

on the front panel. A built -in speaker facilitates setup, and LEDs enable you to verify your setup 
conditions at a glance. 

Full Covetage With No Plug -ins 
Channels are digitally selectable with synthesizer accuracy -over the full UHF VHF and 

CAN bands -without the need for module changes and recalibration. Compensation for carrier 
offsets up to 100 kHz is fully automatic. Switchable SAW filtering ensures adjacent channel 
suppression, and an analog input meter verifies tuning accuracy. 

More Features 
The EMFT features selectable synchronous or envelope detection -with separate IF, mono 

audio, wideband stereo audio, video, and quadrature (Q) outputs. You'll appreciate the conve- 

nience of the Q output for intercarrier phase modulation measurements and the built -in stable 
zero reference for video level adjustments and residual carrier measurements. An IEEE -488 bus 
interface is available for complete automation, remote control, and interface to other testing 
devices. Compare the features - 

and compare the price. The EMFT is surprisingly affordable! 

ROHDE &SCHWARZ INC. Lanhaml, MD 20706 Tel: (301) 459 -8800 

In Canada: Rohde & Schwarz Canada Inc., 555 March Rd , Kanata, Ontario, K2K 1X7 Tel: (613) 592 -8000 

Outside North America: Rohde & Schwarz Headquarters, Mühldorfstr. 15, W -8000 Munchen 80, Germany 
Tel: (089) 41 -29 -0 
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with touchscreens, allow easier operation 
and a wider range of control. They also 
allow easier use of a large number of 
preset operations and their "editing;' This 
function will prove most useful in studio 
applications where a large number of 
long, and possibly complex camera moves 

will be stored, recalled and updated. A vis- 
ual screen display makes it easier for a ro- 
botic camera operator to take full advan- 
tage of the system's abilities in this type 
of situation. 

A related refinement involves larger 
storage capacities for preset situations, 
which can then be recalled from memo- 
ry to occur at specified times (or manual- 
ly taken), with automatic transitioning. In 
this case, the system can decide how to 
get from one preset to the next and de- 
termine the speed required to do so. This 
can be particularly advantageous in the 
shooting of a commercial, where numer- 
ous repeated live -action takes with fast 
and complex camera moves may be re- 
quired, while the talent clock ticks or the 
client watches. The repeatability and fine 
adjustment potential of a robotic system 
might prove helpful in these cases, where 
robotics are not so much a cost saver as 
a production- enhancing tool. 

Connectivity has also been considered, 
as progress toward totally integrated au- 
tomation continues. Although no industry 
standard control protocol or language ex- 
ists, individual robotic manufacturers seem 
to be paying closer attention to the slav- 
ing of their systems to another computer's 
commands. On a related point, the abili- 
ty to control a set of robotic cameras in 
one studio from any of several different 
control points has also been accommodat- 
ed in recent systems. 

A wider universe of users 
A true broadcast -quality robotic system 

is still a major investment. Most manufac- 
turers define this level of system as one 
that can move more than one camera at 
a time, with pan, tilt, zoom and focus 
movements at the speed and quality typi- 
cal of top -notch broadcast camera opera- 
tors. Such systems must also have the me- 
chanical ability to handle cameras up to 
250 pounds. A typical system of this ilk 
consists of three or more cameras with full 
pan /tilt, zoom /focus and height control 
on a large X -Y array. 

However, smaller systems may have 
practical and cost -effective applications in 
state or local legislatures, and in telecon- 
ferencing rooms. These systems almost 
certainly will not require the expensive 
X -Y grid, and may be able to make do 
with less sophisticated controllers. Only 
one or two cameras may be employed, 
and these with only pan /tilt control. Mov- 
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New Video 18 III and Video 20 III for 
ENG, lighter than ever from Sachtier. 

60 59 ,40,,2p 1,0 

The new i.eo 18 III and Video 20 III 

gives you Sachtler's unique dynamic coun- 
terbalance preset to match your camera 
and the unsurpassed Sachtler fluid system. 

20% lighter weight with no compromise 
in performance and reliability. 

Choose the 2 stage or standard carbon - 
fiber tripod, a Series Ill system is the fast, 
vibration -free, new, lightweight camera sup- 
port for ENG. 

Choose Sachtler's heavy -duty carbon - 
fiber tripods standard of 2 stage and you 
have the extra stability. 

For the fastest "set- up -in- seconds" 
choose the new Series Ill with the famous 
Sachtler Hot Pod. It's center column will 
take your camera above the crowd to give 
you the shot while the others are still set- 
ting up. 

No matter which system you have cho- 
sen, it is state of the art camera support. 
Trust your shooting to Sachtler. 

Call or write today for more information and 
the location of your nearest Sachtler dealer 
for a hands -on demonstration. 

Sachtler camera support - is all your 
camera needs. 

sachtler 
Corporation of america 

55 North Main Street 
Freeport, N.Y. 11520 
Phone (516) 867 -4900 
Telex 140 107 sac frpt 
Fax: (516) 623 -6844 

California office: 
3316 West Victory Blvd. 
Burbank, CA 91505 
Phone (818) 845 -4446 
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ing just one camera at a time probably 
won't put the system at a disadvantage in 
these applications. Smaller and lighter 
cameras will likely be used in these sys- 
tems, further lowering the pedestal 
expense. 

Those kinds of systems, or something 

between them and the full -blown 
broadcast -quality types, may be in the 
cards for smaller news operations in the 
near future. Their cost savings may be 

justifiable in the fairly short -term, and 
their around -the -clock availability, con- 
sistency and quality may also be advan- 
tageous. Camera operators and managers 
take note, however. These systems still 
need programmers and operators, and 
who better to fill these slots than experi- 

enced camerapeople with the requisite 
(minimal) computer literacy? 

A lower cost and more modular system 
approach has also emerged, in which fea- 

A modern robotic camera system, such as the one shown here, can provide improved control, 
while simultaneously reducing operating costs. (Courtesy of WHDH-TV) 

tures can be added individually and gradu- 
ally. Again, this allows a wider range of 
users to consider a robotic system. Add - 
on height modules for fitting on standard 
manual camera pedestals seem to be a 
popular item in this category. This is prob- 
ably because of the modules' ability to add 

height control at a much lower cost than 
full pedestal replacement, which had 
previously been the only way to imple- 
ment such a facility. 

Although the sophistication of robotic 
camera systems has not yet peaked, the 
hardware's potential base of applications 
has certainly grown, and will probably 
continue to do so. Meanwhile, the cost - 
effectiveness of robotic systems remains 
a fluid issue. It deserves frequent recon- 
sideration, given the types and prices of 
available hardware vs. station budgets and 
operational issues. Any station looking at 
a new automation system or upgrade in 
the near future should think seriously 
about these devices. RoboCam is still out 
there, and it's getting stronger all the time. 
Maybe it's time to give it another look. 

Acknowledgments: Thanks to Richard Cooper of A.F. As- 
sociates, and Jim Wolfe of Vinten Broadcast for their help 
in compiling this article. I :1:))))1 

THE PROVEN, MORE EFFICIENT WAY 

TO MANAGE YOUR VIDEO ARCHIVES. 

i 
TAPE2 00 6 

NSI's PC Based 
Video Tape Library System. 

Runs on a single PC 
or on a PC network for many users 

Scans bar code labels on the tape 
to update the tape's location NES81T 

SYSTEMS INC. 

Data is customized to your specifications 

Provides keyword, wildcard, 
multiple keyword and cross reference 
search capabilities 

For more information call or write: Nesbit Systems, Inc., 5 Vaughn Drive, Princeton, NJ 08540 609 -799 -1482 
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DYNAIR SYSTEMS 

NAVE SPECIAL ABILITIES TO 

DISTRIBUTE,:. -_ 
TT SWITCH, 

CONTROL, 

AND GROW. 

From low -cost DA's, HDTV and serial D2 routers and 
fiber links all the way to 1600x1280 graphics switching 
systems. Only DYNAIR meets your needs with a com- 
plete spectrum of products for routing and distribution. 

Today, DYNAIR systems are the best value in a wide 
range of demanding applications: broadcast, video pro- 
duction and government /military. 

To protect your investment, all DYNAIR systems 
are fully upgradable to serial digital. And they can be 
expanded. So you can be sure they'll grow with your 
needs. 

DYNASTY. A full line of central routers from NTSC 
through HDTV to high resolution. Vertical interval 
switching for every signal in your plant is provided by 
separate sync for each level. 

DYNA MITE. Serial D2, video, audio and TC in a sin- 
gle, compact low -cost router. Flexible enough to operate 
with a multi -panel control system. Ideal for small system 
applications, its modular design can be expanded to 
DYNASTY. 

SERIES 400/1200 DISTRIBUTION. From serial dig- 
ital to HDTV to broadcast, a full line of fiber /coax distri- 

bution. They provide the industry's best differential 
phase /gain and signal -to-noise. At a cost of only $900 
per link for building -to- building, on- location, or in- studio 
cable runs. 

MiniStar CONTROLS. These flexible controls can 
be switched back and forth between single bus, multi 
bus or full X-Y control. They're easy to learn, computer 
controllable and offer destination locking and source 
restrictions. And the same control panel handles all 
DYNAIR switchers. So there is only one panel to learn. 
Only one panel to store for spares. 

From dependable switchers to controls and links, 
DYNAIR systems offer you the complete solution: serial 
digital, HDTV, NTSC, PAL and high resolution graphics 
signals in both fiber and coax. 

Whether you need a simple, low -cost solution or a 
large -scale integrated system, DYNAIR's 33 years of 
proven reliability and precision performance make it the 
smart way to go. And the best way to grow. 

For more information, call 800- 854 -2831. Fax to 
(619) 264 -4181. Or write to DYNAIR Electronics, Inc., 
5275 Market Street, San Diego, CA 92114. 

DYNAIR 
Call us first. 800 -854 -2831 
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Automated station 
libraries: a systems 
approach 
By Rick Lehtinen, technical editor 

A properly implemented library system can offer many benefits. 

Choosing the right library system is a 
complicated process. The systems tend to 
be costly, complex and, like most rapidly 
advancing technologies, hard to get a fix 
on. 

Station management must consider 
technical and operational issues when 
choosing such equipment. Will it work 
well with the existing equipment? Will it 
be hard for the operators to get used to? 
Can it interface directly with the station 
traffic system, and end redundant paper- 
work and duplicated effort? 

This article approaches library system 
selection from a systems point of view. It 
will discuss how automated libraries work, 
and it will offer some tips on what to look 
for when buying one. Some of these tech- 
nologies overlap. Understanding the sys- 
tems will help station management effec- 
tively weigh its options. 
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The elements of a 
library system 

A library system consists of several sub- 
systems working in concert. (See Figure 
1.) These include: 

Media. The media used in library sys- 
tems at this time is cartridge -based video- 
tape. Enclosing the videotape in a cassette 
makes it more impervious to dirt, faster 
to handle and easier to store. 

The primary issues in media are choice 
of format and quality of tape stock. For- 
mat choice is made for you with most ro- 
botics systems. Whatever material the sta- 
tion wishes to use in the library system 
must first be dubbed into the system for- 
mat. This does not completely exclude 
other formats. Most library systems have 
provisions for controlling an external tape 
machine or machines. However, an oper- 

ator must load and unload the extra ma- 
chines each time a different reel is re- 
quired. 

Some manufacturers can build systems 
using a format of the user's choice. One 
system even claims to be able to use two 
formats simultaneously. 

Tape quality issues are avoided most 
readily by having a second source of sup- 
plies. Tapes for most formats are availa- 
ble from more than one manufacturer, but 
it pays to check before committing to 
purchase. 

Robots. Beginning with the venerable 
TCR -100 and ACR -25, stations have used 
robotics to load and unload cassettes into 
tape transports. These have been custom 
devices in some cases, and adaptations of 
existing industrial robots in others. 

The robots generally consist of robotic 
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DATA TEK Dm2500 SERIES 

10x10/20x20 ROUIING S WI WIIERS 

O -2511 VIDEO ROUTING SWITCH 

QTATEK 

O -2520 STEREO AUDIO ROL -ING S IT1T CHER 
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111.11n. 
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0-2513 RE av ROUTING 3V+TCI-ER _.Ll 1111111 

0 Bu 

e Pan 

0 

O-Z 

APR Panel 

0 -2450 Alpha-numeric 
X-Y 

dR 
IN- 

D-2460-20/10 Pushbutton 
X-Y Panel 

VIDEO 

STEREO AUDIO 

BSd110A1A 

RELAY 

The Datatek D -2500 series - latest 
addition to Datatek's extensive line 
of routing switchers - provides 
20x10 routing, expandable to 20x20, 
of video, component video, stereo 
audio, bi- directional RS -422 data 
and bi- directional 2 -wire or 4 -wire 
relay. Each of these units can 
operate independently or in 
combination with the others, or 
as part of larger Datatek routing 
switcher systems. 
a Video -40 MHz bandwidth 

Stereo Audio -.05% THD at +26dBu 
RS -422 Data -at 2MBaud rate 
Relay -2 wire or optionally 

4 wire /crosspoint 
Basic units 20x10 expandable 
to 20x20 
Each unit can operate alone or in 
combination with the other 20x10's 
8 Independent control levels for 
10 destinations; 4 Levels for 
20 destinations 

IIII Plug -in modules, accessible 
behind snap -on front cove- 

9I RS -232C or RS -422 Control 
included as standard for computer 
or control via modem 

E Battery backup RAM for up to 
10 -year matrix memory retention 
A simple terminal can be used to 
reconfigure these units, with 
input /output transcoding, salvo 
edit, salvo execute, etc. 

E Optional Redundant Power 
Supplies 
Wide selection of control panels 
available; X-Y, Alpha- numeric, 
pushbutton per source, etc. 

Very cost effective 
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Figure 1. The library management system can be viewed as a group of subsystems that work in concert. Media is placed in transports by robotics, 
signal electronics process the signals, and storage systems accommodate idle media. The control electronics system orchestrates the whole. 

INTRODUCING THE SHURE FP410; THE 
"HANDS OFF" MIXER THAT DELIVERS PERFECT 
SOUND AUTOMATICALLY. 

The new Shure FP410 is not just another pretty face. 
It's a whole new concept in portable mixing; one that 
forever solves the nagging problems of multiple open 
microphones. By automatically keeping unused micro- 
phones turned down, the FP410 dramatically improves 
your audio quality. 
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SetItAnd 
The secret: Shure IntelliMix - the patented opera- 

tional concept behind the revolutionary FP410. It 
thoroughly shatters existing standards for portable 
mixer performance and ease of operation. 

Just set your levels and flip the switch to 'Automatic" 
Shure IntelliMix does the rest. 

Its Noise Adaptive Threshold activates micro- 
phones for speech but not for constant room noise, such 
as air conditioning. 
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arms that are end -fitted with actuators 
equipped for handling cassettes. Some of 
the robotic arms are X -Y devices, which 
can move up and down, left and right, in- 
side of a matrix consisting of pigeon holes 
where cassettes can be stored. Other 

robots have a rotational capability in ei- 
ther the cassette storage carousel or in the 
robot. In either case, the robot's jcb is to 
find the right cassette, grasp it and carry 
it to the correct tape transport. When a 
tape is finished, the robot returns it to its 
storage slot. 

Some actuators are single- fisted, mean- 
ing that they must deal with tapes one at 
a time. They grasp a tape, go somewhere 
with it, and put it down before grasping 
another. Other actuators have two or more 
fists. They can carry a desired tape to a 
transport, remove what is already there 
with the second actuator, then load the 
proper cassette. 

The type of actuator will determine the 
efficiency of the system and, to some ex- 
tent, its robustness. If a grasping mecha- 
nism fails, the system may be able to get 
by without it by operating in a slower 
mode. 

Transports. Early cart machines used 
dedicated transports that the manufactur- 
ers had adapted to fit the short turnaround 
time needed for spot playback operation. 

The modern practice is to use standard 
tape decks for tape transport and signal 
processing. Some systems use modified 
versions of decks that are side loading. 

The robotic elements used in the various cart machines and library systems come in several con 
figurations. This robot travels up and down in the archive along a central column. The hub ro 
Cates into position as required, and the four grippers slide in and out along their individual guides. 

24 -20 -16 -12 -8 -4 0 +4 +8 +12 +16 -PEAK 

-20 -10 / 3 -2 -1 0 +1 +2 +3 - VU -- _- 1100% 

RAT TRY TEST MANUAL AUTO I IMITFR IN O 

PHONES 

b 
PULL FOR MONITOR 

nFF nN 

Forget It. 
Its MaxBus limits the number of activated micro- 

phones to one per talker. 
And its Last Mic Lock -On keeps the most recently 

activated microphone open until a newly activated 
microphone takes its place. 

With Shure IntelliMix, you'll get a "seamless" mix 
that's as close to perfect as you'll find. Providing the 
cleanest, clearest sound you've ever heard from 
a portable mixer. And freeing you from the tedious 

FP410 Mixer shown actual size. 

task of turning microphones on and off. 
For a closer look at the world's first portable auto- 

matic mixer, call for more information including the 
article "Why Use An Automatic Mixer ? ". 

We think you'll agree: The Shure FP410 is automati- 
cally a classic. 

Call 1- 800- 25- SHURE. The Sound Of The Profes- 
sionals!. Worldwide. SNVRE 
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Others separate the transport from the 
electronics, joining them with a wire har- 
ness. Some manufacturers claim their sys- 

tems require no modifications to the 

decks. 

Signal interface. Most cart machines 
provide a switching system to select the 

correct decks to the on -air channel and 
preview channel.'The cart machine may 
also have the ability to switch input sig- 
nals into decks used for recording. Some 
systems even have the ability to interface 
with a routing switcher. This means the 

system can direct the flow of its siglals to 
appropriate destinations, and acqu re sig- 
nals for recording from various spurces 
without human intervention. 

Control electronics. The cart ma_I -fine's 

central processor determines when :0 load 
which tape, where to load it, and when 
to roll it, rewind and reshelve it. Tt.e con- 
trol electronics section gets its gu dance 
from the user interface, externa corn - 
puters (for example, traffic systemm, auto- 
mation systems and news control stations) 
and local operator commands. (See tLe re- 

lated article, "End -to -End Station Aitoma- 
ó tion," p. 70.) 

Another important function of the con- 
trol system is archive management What 

" procedure does the system use to deter - 
Some robotic systems use proven industrial robots that have been adapted to the task of trans- mine if it stores a tape? Does the system 
porting cassettes and loading them into tape transports. This system's multiple actuators are pro- have the intelligence to store the most - 
grammable to work with more than one format at once. used materials in areas that are closest to 

...with Vega UHF systems 
Add as many wireless micro - 
phones as you need -without 

affecting existing VHF systems - 
with Vega's 600 Series UHF wire- 
less. Operating in the interference - 
free UHF TV channels (18 and 
up), the new 600 Series is Vega's 
solution to VHF congestion. Enjoy 
the freedom from interference of- 
fered by UHF, with clear, rock - 
solid performance and the same 
ease of use of VHF. 

The system provides up to 
1700 feet of range using the super- 
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sensitive R -662 receiver and the 
150 -mW T -677 bodypack transmit- 
ter. Audio quality is just what you'd 
expect from Vega...outstanding. 
Featuring DYNEX ®Ill audio pro- 
cessing for low distortion and high 

signal -to -noise ratio, Vega's 600 
Series system offers audio perfor- 
mance previously unavailable in 

UHF equipment. 
For superb audio quality, range, 

and freedom from interference in 

multiple system environments, 
Vega 600 Series UHF wireless 
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systems are your best and only 
choice. For further information, lit- 

erature, or technical support, 
please contact James Stoffo at 

1- 800 -877 -1771. 

Vega 
a MARK IV company 

9900 Baldwin Place 
El Monte, California 91731 -2204 
Telephone: (818) 442 -0782 
Toll-free: 800 -877 -1771 

FAX: (818) 444 -1342 
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"Direct mail can be informative, 

but I get more useful information 

from my trade magazines." 

Your customers and prospects 
do get helpful information from 
the direct mail they receive. But, 
the fact is, the buying influences 
you need to reach depend more on 
their trade publications for infor- 
mation that helps them make 
buying decisions. A recent study, 
conducted by the Forsyth Group, 
confirms it. 

The study asked 9,823 busi- 
ness and professional buying 
influences what sources of infor- 
mation they found most useful in 
shopping for the products and 
services they buy for their compa- 
nies. Almost invariably, they 
ranked specialized business publi- 
cations first. 

Other sources of information 
were also well regarded by many 
respondents. The results suggest 
that sales representatives, trade 
shows and direct mail are valuable 
parts of a solid marketing mix. 
But to reach the most prospects 
for the least money, you can't top 
trade magazines. 

For a free copy of the study, 
please write to American Business 
Press, 675 Third Avenue, Suite 
400, New York, NY 10017 

Where business ABp 
goes shopping. 
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the transports? Can the system purge it- 
self, pulling up for the operator tapes that 
are expired or rarely used? 

User interface. The operator needs to 
know what the library system is up to at 

warnings and alarms when faults occur, 
or when a condition exists that will require 
human manual intervention or decisions 
to resolve. 

Off -line storage. There are several ways 

storage space to the library system. An- 
other storage option is to automate tape 
tracking by marking tapes and storage lo- 
cations with bar code layers. Users access 
a database that tracks the location and 
contents of a tape, making it possible to 

all times. Users can access this informa- 
tion and control the system via the user 
interface. The user interface also presents 

to keep track of tapes that are important 
to have, but aren't used as often. The sim- 
pler, but more costly, option is to add more 

This robot is equipped with a dual manipulator. Robot height is controlled along the vertical column, 
which moves left or right as needed. In systems with additional storage modules, a single actua- 
tor robot feeds tapes to a transfer area, from which this robot can pick them. 
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This X -Y robotic picker travels on the back side of the tape storage matrix. The tape transports 
are side -loading for robotic operation, front -loading in emergencies. Each transport contains its 

own record and playback electronics. The functions normally associated with the deck's control 
surface are performed at the system's main operating panel 
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find desired footage quickly. 

Report generation and diagnostics.. The 
computer that controls the library system 
probably also has the intelligence to track 
the number of tape passes or to know the 
age of the cassette. A periodic report of 
aged tapes can give the operators what 
they need to know to sensibly refresh the 
inventory. 

Station management may desire other 
reports, some of them unique. Custom 
software written for each application is 
prohibitively expensive. Some systems en- 
able custom report generation by provid- 
ing an interface to commonly available 
database engines. This allows users to ac- 
cess library system data in whatever form 
makes the most sense to them. 

One library system 
uses no tapes or 

transports. Rather, it 
is a database. Each 
tape is cataloged as 

first, a physical 
device; and second, by 

the material it 
contains. 

Overlapping technologies 
In library systems, as in travel, there are 

many roads to Rome. The use of robotic 
systems for loading commercials and news 
packages is proven, albeit expensive. 

Not all broadcast facilities can support 
fully robotic systems. With modern elec- 
tronics, it is feasible to achieve a portion 
of the capability of the larger systems us- 
ing much more economical technology. 
There are caveats to such a route, but as- 
tute management teams should at least be 
aware of other options. 

One technique is to load multiple events 
per cassette. Time code on the cassette al- 
lows a personal computer to locate the first 
frame of each commercial (actually a short 
fade from black). On cue, the computer 
rolls the spot and readies the subsequent 
machines. To avoid conflicts, such as hav- 
ing spots farther apart on tape than the 
time available to shuttle, frequently used 
spots appear more than once on the tape. 
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Only SIATR lets you test 
audio quality during 

program time. 

The STAT Advantage Technical Characteristics 

5- second stereo test includes frequency response, phase response, 
differential gain, THD, second harmonic distortion, crosstalk left, 
crosstalk right, terminated noise weighted, terminated noise RMS flat 

and channel transposition.* 

Go /no -go reports based on pre -set tolerances you program 

Network software available, as well as optional hardware for 
full automation 

Signal generators and receivers identified individually for network 
testing purposes 

Common -mode rejection: 60dB (50 Hz - 20 kHz; V ink 1 kV) 

Maximum input: 1.5 kV differential 

Balanced input and output; electrically isolated 

Self- contained processor and printer 

External alarming and triggering of tests 

Built -in intelligence allows measurement of audio characteristics 
only when transmission is ful y stabilized 

RS -232 modem port for easy telecommunication, fully automatic 
operation and collection of test results from remote sites 

*SIAT tests 19 different audio parameters, including intermodulation distortion. 
Up to 10 parameters can be included in a 5- second test. 
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Without 
disturbing your 

audience. 
Everyone knows it's not polite to interrupt. But 

the fact is, the need to test audio quality is most 

critical during key programming times. Which is 

precisely when testlng for noise, distortion, 
crosstalk and more is most difficult and intrusive. 

You have to contend with heavy carrier signal 
traffic. You have to risk disturbing -and losing - 
listeners and viewers. 

Or, you have to settle for inaudible test 

systems that can't measure noise at program 
levels -and that fail to account for poor transient 
response or distortion caused by overload. 

But now, there's SIAT ®, the in- service audio test- 

ing solution from Schmid Telecommunication. 

Only SIAT can test up to 10 critical parameters 
of your audio transmission in 5 seconds or less. 

That's fast enough to test during program 
breaks or station IDs, without disturbing your 

audience. And it's fast enough to test lines that 

are busy 24 hours a day. 

Best of all, SIAT is fully automated and 
incredibly easy to use. Tests can be pre- 

programmed and conducted automatically. Or 
they can be triggered manually by pushing a 

single button. Tests can even be pre- recorded 
and aired with program material. 

Give your audio the SIAT advantage. Call 

1- 800 -955 -9570 today for more information and 

a free SIAT video. 

Telecommunication 
Intelligent by design 
15 West 26th Street New York, NY 10010 
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One system of this type was proposed 
for a dual -channel low -power TV applica- 
tion in Northern California. (See Figure 2.) 
The system was designed to provide com- 
mercial insertion in a syndicated satellite 
programming service. Of note is that the 
main console of the user interface was 

situated in Southern California, and it 
operated the system by modem. Broad- 
casters who desire local ad sales on trans- 
lators or relayed broadcasts may also find 
this technology useful. Similarly, stations 
that find themselves present in a market, 
but not dominant, may find investigating 
this technology a fruitful exercise. 

On -line or off -line 
Another overlapping technology is ar- 

chiving. A library management system 
consists of tape decks and their associated 
media storage system. If the archive is part 
of the cart machine, as duplicate towers 

Figure 2. One lower -end library system uses 
multiple -event -per- cassette recordings, operat- 
ed under computer control. This system, oper- 
ated by modem, was designed to program com- 
mercials for two LPTV transmitters running 
satellite syndicated material. (Courtesy of Me- 
dia Computing.) 

10 X 1 SWITCHER 10X1 SWITCHER 

.co:a _ l l ::.:,. (1f :',:,. J 

MODEM 

: 
REMOTE CONSOLE I 

VWJ2 -S 
Straight thru 7552 terminating 

STANDARD 
EQUIPMENT. 
Canare Patchbays handle every 75Q 
standard in your plant, from Baseband 
Video to High Resolution Computer 
Graphics and, the studio interface 
standard of tomorrow...Serial Digital. 
Plus you get the following: 

WIDEST BANDWIDTH 
DC - 600MHz 
LONGEST LIFESPAN 
"Microswitch" contacts 
EASIEST INSTALLATION 
Jacks Screw To Front 
PERFECTLY COMPATIBLE 
Your Cords or Ours 
BEST BOTTOM LINE 
Less Expensive! 

Call, or write today for a FREE 
technical brochure with complete 
specifications and the number of your 
local Canare dealer. 

CANA/=1E 
VWJ2 -W 7 - "° 511 5TH Street, Unit G, San Fernando, CA 91340 

Normal thru 7552 terminating 
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A picture is worth a thousand points 
in a time interval measurement. 

SR620 Output 
/di 

R 
si 
`,OR 0% 

marimunram- 
The SR620 brings graphic statistical analysis 

to time interval and frequency measurements. 
The SR620 shows you more than just the mean 
and standard deviation - multimode frequency 
distributions or systematic drift for example. 
Histograms or time variation plots are displayed 
on any X -Y oscilloscope, complete with 
Autoscale, Zoom, and Cursor functions. 
Hardcopy to plotters or printers is as easy as 
pushing a button. 

HP53708 Output 

I 

( 100.038 ns 

l l 

l l 

l i 

l i 
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Of course, the SR620 does everything else you'd 
expect from a high resolution universal counter, 
such as frequency, period, time interval, pulse 
width, rise / falltime, and phase measurements. 
The SR620 offers 25 ps single -shot time and 11 

digit frequency resolution and complete statistical 
analysis, all for a fraction of the cost of comparable 
instruments. 

For the whole picture, call SRS and ask about the 
SR620. 

SR620 $4500 
4 ps single shot least significant digit 
25 ps mis single shot resolution 
1.3 GHz maximum frequency 
10-9 Hz frequency resolution 
Sample size from 1 to 1 million 
Frequency, period, time interval, phase, 

pulse width, rise and fall time 
Statistics - mean, standard deviation, 

min max, and Allan variance 
Analyzer display on any X -Y oscilloscope 
Hardcopy to printer or Lotter 

GPIB and RS232 interfaces 
Optional oven timebase 

STANFORD RESEARCH SYSTEMS 

1290 D Reamwood Avenue, Sunnyvale, CA 94089 TEL (408) 744 -9040 FAX 4087449049 TLX 706891 SRS UD 
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End -to -end station automation 
No library system is an island. Auto- 

mation yields the biggest dividends 
when it smooths the path between all 
aspects of station operation, from ad 
sales to playing spots, to mailing the in- 
voices. Automation offers potential sav- 
ings in station sales, logging, bookkeep- 
ing and billing. 

The game as it 
is played 

To a large degree, the TV industry is 
sales driven. Stations make money by 
selling a product - air time. Today's 

technology makes it possible to short- 
en the loop between the sale of a spot 
and the collection of the invoice. 

Today, when advertisers decide to buy 
an ad, they tell their advertising agen- 
cy. The agency's media buyer requests 
availabilities, lists of advertising oppor- 
tunities, from station salespeople. 

After the salesperson writes an adver- 
tising order, the contract goes to the sta- 
tion log generation system, which fills 
the availabilities. The log goes to the 
master control operator, who loads the 
library system. At the appointed time, 

TURN YOUR BETACART INTO A 
TOTAL AUTOMATION SYSTEM 

Capture the uL potential of Sony's Betacart 
with Alamar's nird generation MG -2055 
Broadcast ALto nation System. Adi Alamar s 

Media Managet software for a complete library 
management system, with 1200 spots on -lire. 

Total autona_ion, from Traffic to Master 
Control, w.th complex transitions. 

Centralized database for inventory control of 
commercials, Drograms, promos. PSAs. 

Mahi-ne control system with 
antamatei, multi -segment tape 
d_bbing. 

Iategrzted control of VTRs, character 
generzror:, still stores and routing 
si.i- chers. 

Automated recording for delayed 
pialrback. 

Ttrte "as- tired" logging. 

G atrol of multiple, independent, 
"c a air" channels. 

With the most complete line of 
advancec automation systems, Alamar 
pro 'iles broadcasters with proven 
solutions. for more efficient operation 
and a bertet "on air" look. Call Alamar 
for ;'cur au:omation answers. 

= iÈi -- 

._ar Electronics USA, Inc. 
40fi S66-9373 Fax (408) 866 -4637 

ql)Sonv ad Bet ttarc registered trademarks of Sono Corporation 
"'of Amri. 
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the station library system plays the com- 
mercial. An as -run report records what 
commercials have played. If for some 
reason a scheduled spot does not pta, 
the master control operator files a dis- 
crepancy. The traffic department recon- 
ciles the spots played with the orders and 
informs the accounting department 
when to issue invoices. 

Closing the loop 
Availabilities are a station's bread and 

butter, yet stations rarely automate avail- 
ability generation to any real degree. In 
some stations, a salesperson must wait 
days to learn if there are any spots to sell. 
As clients change orders, and as pro- 
gram lineups shift, availabilities come 
and go. It is possible for a salesperson 
to sell a flight of commercials, only to 
find that the availabilities for them have 
disappeared. 

Automating the traffic department to 
the point that salespeople can find avail - 
abilities in real time could greatly in- 
crease station efficiency. To be able to 
do so from the desktop or over the 
phone would be even better. 

After the availability is filled, someone 
transfers the sales information into the 
traffic computer. If the salesperson had 
entered the data on a computer at the 
point of sale, this transfer could be elec- 
tronic. This would simplify the work of 
clerks and reduce the possibility of 
errors. 

A few stations have already automat- 
ed the interface between the cart ma- 
chine and the traffic computer. Still, this 
union could be tightened. In many sta- 
tions, tired dub operators must create 
tapes and type in data for bar code labels 
in off -prime hours. The fewer times a hu- 
man has to handle data, the better. 

Advanced library management sys- 
tems have the ability to ship as-run logs 
to the traffic computer for posting. This 
avoids another stage of data handling. 

Putting the required network in place 
would not be beyond the skill level of 
a computer -literate engineering 
department. 

Anticipated results 
It could be argued that the best place 

to locate terminals that list station avail - 
abilities would be in the ad agencies 
themselves. If agencies could pick their 
own spots and build their own packages, 
station salespeople could move into a 
consultative role. Freeing the salespeo- 
ple from mindless paperwork would give 
them more time to build relationships 
with clients and expand their business. 

One expert has estimated that enter- 
ing data about a spot once, and operat- 
ing from a common database thereafter, 
could decrease errors by 20% to 40 %. 
Station management would be intoler- 
ant if engineering made errors with four 
out of 10 spots. It might be time to au- 
tomate these other functions to increase 
station efficiency overall. 
Acknowledgments: BE wishes to thank Joe Har- 
ris, NBC owned and operated stations, New York, 
for his assistance in preparing this material. 
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Who makes the best 
ENG wireless 

microphone system? 

The best mini -receiver .. . 

The CR185 offers a six -pole helical resonator front -end, followed by narrow - 
band crystal IF filtering at 21.4 MHz. This provides unmatched selectivity 
and sensitivity, and minimizes drop -outs and interference. A balanced, 
XLR output interfaces with any professional camcorder. 

The best belt -pack transmitter .. . 

The M185 is a highly refined belt -pack transmitter. It matches any input equirement and provides "phantom power" for almost any 

lavalier microphone via a standard 5 pin jack. The belt -clip is constructed o machined aluminum and steel parts, spring -tensioned for a 

secure fit on any belt or fabric. Audio level LEDs are provided on the control panel for accurate level adjustment. 

The best "plug -on" transmitter .. . 

The H185 introduces new flexibility to your ENG operations. It makes any 
hand -held or shotgun mic with an XLR connector wireless. The micro- 
phone body becomes part of the antenna circuit, forming a very efficient 
RF radiator. The audio input level is indicated by two LEDs next to the 
microphone coupler. These LEDs are clearly visible with the microphone 
attached for accurate level adjustment. 

The best construction .. . 

All external parts are constructed of machined aluminum for ruggedness and durability. Shock -mounted crystals are used on the IF 

filtering and oscillators for reliable operation. The transmitters and receiver are built for the real world of hard knocks. 

The best factory support .. . 

Whether it's frequency coordination or follow -up service, Lectrosonics will come through. Our commitment to the needs of broadcasters 

is second to none. Call us with questions, and you will get answers that make sense. 

Call us toll -free to locate 
your nearest dealer: 

1- 800 -821 -1121 0 P.O. Box 15900 Rio Rancho, NM 87'74 
581 Laser Rd. NE Rio Rancho, NM 87124 
(505]892 -4501 (800)821 -1121 

LECTR050f1IC5, inc. 
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and extra storage modules, the archive is 
on -line. If the archive consists of tapes 
stored in shelves with some sort of access 
system, analogous to a card catalog, it is 

off -line. 
One library management system uses 

no tapes or transports. Ra =her, it is a data - 
base. EacL tape is cataloged as first, a 

This robotic elevator moves vertically in the space between the storage bins and the side -loading 
tape machines. A bar code reader in the elevator identifies the tape, which is marked by a bar 
code label pasted to the back edge of the cassette housing. 

Programmable electronic 

TIME D S' 
Microprocessor -based 
Two to sixteen 
independent 
circuits control 
up to 15 Amps 
Ten (optionally 
40) programs 
Cycle times from 
2 seconds to 192 
hours on each 
program 
Settable and 
accurate to the 
second 
Tamper- resistant 
locking keyboard 
Less than $70 per 
circuit (4 circuit model) 

19" rack mount 

There's no need to buy 10 different timers for 10 different 
jobs ... one ChronTrol does it all! Now you can have 
precise, automatic control of all your broadcast equipment 
needs; tape recording, satellite feeds, equipment & 
signal switching - even remote control via ChronTrol's 
serial communications port. Field- proven and dependable, 
ChronTrol's easy operation simplifies your difficult timing jobs. 
See the latest ChronTrol catalog for full details on our 
various models. 

CALL FOR A 
FREE CATALOG TODAY - 

TOLL FREE 
(800) 854 -1999 

Outside CA 

ChronTrol® 
ChronTrol Corporation 
9707 CANDIDA ST., SAN` DIEGO. CA 92125 
(619) 566 -565E 
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physical device; and second, by the ma- 
terial it contains. Housekeeping in=o-ma- 
tion, such as the age of the tape or num- 
ber of passes, is contained in the portions 
of the file associated with the tare cas- 
sette. Users can search the tape's ccmtents 

using key words. This makes it easy to de- 
termine which cassette contains the 
desired material. The system then pro- 
vides the location of the cassette, which 
it tracks by a system of bar code labels ap- 
plied to the cassettes and to their s:orage 
locations. Portable bar code readers make 
it easy to update the location informa ion. 

Automation centerpiece 
Library systems are becoming th.. :en- 

ter of the automated station. Station de- 
cision makers can no longer evaluate 
potential library management systems in 
a vacuum. Station leadership can only 
generate accurate purchase decisicns by 
considering how the subsystems in a li- 
brary management system relate to the 
whole of the station. 

Continued on page 90 

Sierra Automated Systems 

The SAS 32000 Series Routing & 

Mixing System sets new standards 
in audio routing and automa 

C 

gTPLH 
RA 

Our full unlimited summing capability permits Mix - 
Minus, Teleconferencing, Automated On -Air Mixing, 
Monitoring Systems, and flexibility for any applica- 
tion. We listen to your needs, custom and turnkey 
systems are our specialty! 
Fats: Advanced Multi- Processor Architecture, Dual Redun- 

dant self -contained Power Supplies, High Density Central Matrix, 
+28dBu Max. Input/Output Level, PC/Terminal Interface, > 114dB 

Dynamic range, Easy Field Expandability, and more! 

Our pieds !mimic ABC Radio Network, Ameritech Corp.. NPR, 

Walt Disney Studios, Westinghouse Broadcasting, WTVN, 8 
others. 

Manufactured by Sierra Automated Systems 

2112 N. Glenoaks Blvd., Burbank, CA 91504 

TEL: 818- 840 -6749 FAX: 818- 840 -6751 

Distributed by: RAM Broadcast Systems Inc. 

P.O. Box 3100, Barrington, IL 60011 -3100 

TEL: 708- 382 -7575 FAX: 708 -382 -8818 
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Take control of news and pro- 
gram feecs with the new Agile 
Omni Broadcast satellite receive-. 

Capture virtually any C /Ku 
band feed by manually or re- 
motely se ecting the preset sat- 
ellite format and transponcer 
position. The receiver automat- 
ically sets the satellite RF center 
frequency; full /half transponder 
channel spacing; I.F. filters; 
antenna polarity; audio subcar- 
rier bandwidth, center frequency, 
and de- emphasis; and video 
polarity. 

And with remote control 
options, you can set up one or a 
whole network of receives from 
a master control computer. The 

analog -to- digital converters 
allow remote diagnosis of signal 
strength, monitoring of receiver 
performance and diagnosis of 
problems. So you can reduce 
costs, human involvement -not 
to mention human error-and 
never miss an important satellite 
feed. 

There's a lot mcre you should 
know E bout the Agile Omni 
Broadcast -and Standard -than 
we can tell you in a single ad. Like 
the RS250B (satellite) proof of 

performance and certificate 
option, and Standard's unique 
Gold Standard warranty and 
repair program. 

Which is a very good reason to 
call Standard today at (800) 
243 -1357. 

We put you in control. 

Raise your standards. 

Standard 
® Communications 

SATCOM Division 
P.O. Box 92151 
Los Angeles, CA 90009 -2151 
Telephone: (800) 243 -1357 
Ir California (800) 824 -7766 
(213) 532 -5300 Telex: 67 -7173 
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Weather radar update 
New services will help station forecasters reign supreme. 

By Rick Lehtinen, technical editor 

Just as any other part of news gather- 
ing, weather forecasting has undergone 
changes. Some changes have been regres- 
sive - for economic reasons, many sta- 
tions no longer have their own weather 
staffs. Instead, they buy their weathercasts 
prepackaged from a central provider. Oth- 
er changes have been aggressive - the 
Doppler radars recently purchased by 
some stations can peer into the heavens 
and detect the embryos of potentially 
deadly tornadoes. They can often see the 
danger and warn the public faster than the 
National Weather Service (NWS). 

Doppler radars can 
peer into the heavens 

and detect the 
embryos of potentially 

deadly tornadoes. 
They can often see the 
danger and warn the 
public faster than the 

National Weather 
Service. 

There is merit to both approaches. This 
update on weather radar technology will 
describe the government's next genera- 
tion of weather detection and information 
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dissemination equipment. It will also 
touch on some reasons the self -reliant sta- 
tion may want to consider installing its 
own weather radar. Finally, this article 
shall overview an exciting compositing 
technology that allows viewers to fly 
through storms - without leaving their 
armchairs. 

Next generation tools 
The National Weather Service is under- 

taking a massive modernization program. 
Some say it is the most extensive revamp- 
ing in the service's hundred year history. 
The result will be better weather informa- 
tion for everyone. 

Four main elements to this moderniza- 
tion program include: the Next Generation 
Radar System (NEXRAD), the profiler net- 
work, the Automated Surface Observation 
System (ASOS) and the next generation 
Geostationary Operational Environmental 
Satellite (GOES NEXT). (See Figure 1.) 

NEXRAD uses Doppler radar, which can 
detect weather phenomena, and also give 
quantified data about what it sees. The 
system consists of 175 installations, shared 
between NWS, FAA and the Department 
of Defense /Air Weather Service. (See Fig- 
ure 2.) 

Unlike the existing NWS radars, from 
which any interested party can obtain a 
feed by merely attaching a wire, NEXRAD 
data is distributed by four private sector 
providers, a system called the NEXRAD In- 

formation Dissemination System (NIDS). 
The profiler network is a series of ver- 

tical radars that gather atmospheric pro- 
files at 6- minute intervals. This takes the 
place of the older weather balloons and 
supplements radiosondes. 

ASOS will take the place of the hourly 
reporting done by NWS at airports and 
other facilities. ASOS will provide 1- and 
5- minute updates of various meteorologi- 
cal parameters. 

GOES NEXT will provide atmospheric 
soundings, and high- resolution imaging 
capability (1km visible and 4km infrared). 
Five GOES NEXT satellites are called for, 

The National Weather 
Service is undertaking 

a massive 
modernization 

program. Some say it 
is the most extensive 

revamping in the 
service's hundred year 

history. 

with at least two on -line at any one time. 
The primary output of these new serv- 

ices will be data - lots of it - up to 
11,000Mbytes /day.1 Supercomputer 
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Extraordinary software makes the difference. 
Install the Odetics cart machine and watch 

the power of its extraordinary software take all 
the hassle out of airing programs and spots. 
Your station operation is suddenly 
streamlined, no longer hectic. Your entire cart 
inventory is managed for you with an 
electronic database. And, for even greater 
efficiency, our cart machine interfaces with a 

comprehensive selection of traffic computers... 
the popular Columbine, JDS, Bias, Enterprise, 
Marketron and VCI systems are just a few. 

What's more, you can count on Odetics 
software to do away with on -air discrepancies. 

Nothing is left to chance. Daily reports 
identify the carts needed and alert your 
operator to missing spots. Test routines 
diagnose potential problems before they can 
affect on -air quality. A built -in error recovery 
program gives you final assurance of absolute 
reliability. 

Contact the Odetics Broadcast Division 
about your station needs. We'll show you 
why this is no ordinary cart machine. And 
we'll show you how its extraordinary 
software can make all the difference in your 
station operation. 
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Odetics 
Broadcast 

NATAS 

1515 South Manchester Avenue, Anaheim, California 92802 -2907 (800) 243 -2001 or (714) 774 -2200 
Director of Sales 

Bill Keegan 
(714) 774-2200 

Northeast 
Ray Baldock 

(201)305 -0549 

Southeast 
Emerson Ray 

(813)960 -0853 

South Central 
Ron Phillips 

(817)468-1090 

See Us at NAB, Booth #4039 

West 
Chuck Martin 
(818) 999 -9796 

North Central 
Bill Boyd 

(612) 894-2121 

©1990 TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640. Telephone (213) 726 -0303. 
*Manufacturer's Suggested Retail Price. 
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NEXRAD INFORMATION 
DISSEMINATION SERVICE Ï 

COVERAGE (AT 10,000 FEET) 

GAPS IN COVERAGE (AT 10,000 FEET) 

Figure 2. The National Weather Service intends to deploy nearly 175 NEXRADs. The network gives better and more even coverage than the existing 
system, which tends to hug the coastlines and areas of greatest population. 

www.americanradiohistory.com

www.americanradiohistory.com


of integrating weather data to new 
heights. The system uses 3 -D computer 
animation to zoom the viewer through 
continuously updated computer models of 
the weather. The weather data comes 
from integrating satellite images, radar im- 
ages and ground -based observations. 

Other data sources will be integrated as 
users request them. 

The first step in creating the system's 
unique presentations is to obtain an ac- 
curate elevation plot of the area in ques- 
tion, and correct it for curvature of the 
earth. Extra realism and accuracy can be 
obtained using Landsat earth observation 
satellite data. Users can change base map 
colors to correspond to the turning sea- 
sons. (See Figure 3.) 

Next, the database is given a layer of 
lines - freeways, borders, outlines of lakes 
and rivers. These give the viewer a gen- 
eral frame of reference. (See Figure 4.) 

When it is time to make a flight, the op- 
erator plots the course. The computer then 
simulates a flyby, maneuvering the user 
through the city and surroundings. The 
whole time, the computer is integrating 
live weather data into the images. (See Fig- 
ure 5.) 

Figure 3. Landsat satellite photos, such as this one of Minneapolis -St. Paul, can provide detailed 
base maps over which to present weather information. (Courtesy of Earth Watch Communications.) 

OR, FOR JUST :12,499 
YOU COULD BUYA NEW MSR-24. 

Maybe at one time it was worth risking second -hard sound, iffy 
re iabllity and cu-moded technology to save money on a used 24- track. 

Not any mere. 
At $12,493* the MSR-24 actually costs thousands less thar most used 

machines. And its cost- effective one inch format saves you even more. 
But despite its low price, the MSR-24 has m cro-electrorically con- 

trolled functions that recorders even a yea- crtwD old cart match. 
And when it cores to lockup speed, no Lsec 
machine can ©mpe-e. 

Best of all, tie MSR-24's incredible 
sound will knock: you out, thanks to featuies 
lid or superior head design, gapless pun di 
in,'out and spot ease. And, of course, you 
also get Tascam's legerdary reliability 

See your Tascam dealer and try out The 

brand -new, very affordable , .----- 
MSR-24. And let Al keep 
the hand-me-downs 
Manufa.:turer's suggested rs ail pri.:e. 

TASCAM® 
©1989 TEAC America, Inc., 7733 Telegraph Road, MJntepel0, CA 90640, 213/726 -0303. 
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For situations requiring further detail, 
users can add architects' CAD files show- 
ing the contours of city skylines. In this 
way, the weather is not only brought into 
focus, but the system can be used to visual- 
ize spot news such as fires, traffic tie -ups 
and chemical spills. 

Figure 4. Geographical feature lines help viewers to identify locations of weather activity. This 
regional image covers approximately a 5 -state area, centered over the Rocky Mountains. (Courte- 
sy of EarthWatch Communications.) 

Figure 5. Integrating weather information, and then providing the means to electronically fly 
through it, creates the ability for unique news and weather stories. (Courtesy of EarthWatch Com- 
munications.) 
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Complex frames that take time to ren- 
der are recorded using single -frame ani- 
mation techniques common to computer 
graphics systems. Using a more powerful 
computer, the journey can take place in 
real time. 

In one system, the 
computer simulates a 

flyby, maneuvering the 
user through the city 

and surroundings. The 
whole time, the 

computer is 
integrating live 

weather data into the 
images. 

Broadcast views? 
Although television is uniquely 

equipped for weather coverage because 
the weather images can be broadcast on 
air, many radio stations have made use of 
up -to -date weather information as a way 
of heightening listener interest. One such 
promising service is electronic lightning 
strike data, in which a PC and modem are 
used to display location and intensity of 
strikes, in real time, over a base map of 
the station's listening or viewing area. (For 
further information, see "LPATS: Striking 
Displays for Thunder Showers," August 
1988, p. 42.) 

Footnotes 

1. Glickman, Todd, "The Weather Information Explosion: 
How Will We Cope ?" Preprint volume of the sixth interna- 
tional conference on Interactive Information and Process- 
ing Systems, Feb. 5 -9, 1990, Anaheim, CA. 

Acknowledgments: The author wishes to thank Todd Glick- 
man, WSI Corporation, Billerica, MA; Gene Rubin, Enter- 
prise Electronics, Enterprise, AL; Raymond Durand, Tech- 
nology Service Corporation, Santa Monica, CA; Mike Carelli, 
National Weather Service, Silver Springs, MD; and Paul 
Douglas, EarthWatch Communications, Long Lake, MN. 
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Only one robotic system has the 
advantage of Vinten experience. 

M .A 1 Perfect playback every time. You have to see 
an automated camera system in action to realize they 
aren't all created equally. More than half a century of 
engineering the world's finest camera support systems 
is reflected in Vinten's MicroSwift Studio Automation. 

Here are some of the results: 
Incredibly precise repeatability of all pedestal and 
head movements 
Instant switchover to full manual control of all pedestal, 
pan /tilt functions with traditional manual "feel" 
Totally automated pre -programmed control 
Free navigating EXY -Ped and height servoed H -Ped 
pedestals plus a variety of pan /tilt heads 
High velocity EXY -Ped movement (10" /second), ultra 
smooth starts and stops 
Extra quiet for on air operation 
Built -In power backup for absolute positioning without 
re- initialization, battery back up to maintain memory 

ICROSWIFTT" 
A single MicroSwift system can consist of up to 

eight cameras on free navigating and static pedestals as 
well as on fixed heads, storing up to 500 shots each. 
A wide variety of control system include control panels 
that can also operate with a graphics tablet. And now, 
there's a new Touch Screen control system with its own 
trim panel. 

Continuously evolving - never obsoleting - MicroSwift 
offers you everything needed to automate a two -camera 
news set, an 8- camera multi -set studio or anything 
in between. For more information and all the MicroSwift 
advantages, call the 
location nearest you. inten 

Vinten Broadcast Inc., 

44 Indian Lane East, Towaco, NJ 07082 (201) 263 -4000 Fax (201) 263 -8018 
South - Coral Springs, FL (305) 345 -2630 

West - Sun Valley, CA (818) 767 -0306 
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Providing safety information to your viewers 
By Brad Dick, editor 

A problem for broadcasters and cable 
companies is the rapid delivery of emer- 
gency information. The process usual- 
ly involves receiving notification from 
a weather radio, typing the message into 
the CG, and then switching it on air. The 
problem is that the process can often 
take too long. 

Although it may take awhile, broad- 
casters can usually address the notifica- 
tion problem relatively simply. There is 

usually enough staff on hand to at least 
type a message on the CG for a crawl. 
That's not the case with cable, MMDS 
and some closed -circuit systems. 

Unmanned operation 
Cable system head -ends, for example, 

often go unmanned for much of the day. 
Only those systems that provide local 
evening news programs may have the 
personnel on hand when needed to alert 
viewers. 

Where broadcasters have only one 
channel to worry about, cable systems 
may have 50 or more channels of vid- 
eo. A solution to this dilemma is an au- 
tomatic message system. Such a system 
would permit the automatic and simul- 
taneous display of various messages on 
all cable channels. 

New devices are available to help au- 
tomate the switching and machine con- 
trol functions necessary to display the 
needed information. This equipment is 
useful not only in cable systems, but also 
MMDS, ITFS and government and indus- 
try closed- circuit TV systems. 

PCs to the rescue 
Once again, the PC -based platform 

provides the brains for the automation. 
A block diagram of a typical installation 
is shown in Figure 1. 

The heart of the system consists of 
control devices, which provide several 
(in this example four) channels of char- 
acter generation, titling, audio- follow- 
video switching and contacts for ma- 
chine control. Grouped together, they 
handle all of the channel sources for the 
cable or broadcast /closed-circuit system. 

It's advantageous to provide selecta- 
ble forms of message display. This allows 
less important messages to be crawled 
across the bottom of the screen while 
important messages are placed full -page 
on each video channel. In some cases, 
audio alert messages are available. A 
versatile system allows the audio to be 
switched into the controller by the PC 
upon command. This allows audio and 

NATIONAL OCEANIC & 
ATMOSPHERIC ADMINISTRATION 

(NOAA) 

CABLE TV 
OFFICES 

jL -1 

TOUCH-TONE 
PHONE 

PACKET DATA 
RADIO RECEIVER 

WITH RS -232 

HEAD -END 

DTU ¡,1 
r-®!i 

á J 
w 

ó z 

á 

TONE SENSITIVE 
RECEIVER 

VIDEO SOURCES 

LOCAL EMERGENCY 
MANAGEMENT OFFICE 

EMERGENCY BROADCAST 
SYSTEM CONTROL 

-1 
TO CABLE SUBSCRIBERS 

TUNE TO CHANN 

1 

A TRAIN IS OFF 
THE TRACK IN MURRY 

AND SANDY RESIDENTS ARE 
ALERTED TO A TOXIC CLOUD. 

Figure 1. A typical cable system, MMDS or closed- circuit TV system requires that safety 
information be displayed on all channels at once. Shown here is a method that permits 
simultaneous display of stored and custom messages from several control points. 

visual alerting to the viewer. This dual 
signaling is important because you want 
to also provide warning to those in your 
audience who may be deaf or blind. 

Who's in charge 
Now that an alerting system has been 

developed, how is it activated? 
In this example, four separate activa- 

tion inputs are provided. Not all of them 
would be required in each installation. 
Most systems would provide for touch - 
tone telephone control. This would al- 
low, for example, the emergency man- 
agement office to activate the message 
system and provide an audio message 
to viewers. Simple dial access is all that 
is needed. 

The cable TV office or broad- 
cast /closed- circuit control room could 
also activate the system through a chal 
input. Similarly, the same control could 
be provided to local emergency manage- 
ment personnel via a computer and dial 
line. 

Sophisticated control 
Both of the activation methods require 

that a person be available to alert the 
system's viewers. Unfortunately, it might 
take many minutes for the authorized 
personnel to reach their control points. 
In these cases, an alternate activation 
method is needed. 

Using EBS as the control signal, a re- 
ceiver at the head -end detects the alert 
tones and switches all channels to the 
alerting message. This could include a 
preprogrammed video message and the 
EBS audio message. Viewers would be 
told to tune to a particular channel for 
more information. 

A more sophisticated alerting meth- 
od is under development in California. 
In this system, packet radio data is used 
to alert public health, law enforcement 
and government officials, radio and TV 
stations. The digital transmission meth- 
od, based on technology used by ama- 
teur radio, allows everyone to receive the 
same message at once. 

Receivers connected to a typical com- 
puter printer provide hard copy to the 
announcer or official. This helps ensure 
that correct information is broadcast. 
This transmitted data could even be in- 
serted directly into a CG and crawled 
across video at the local TV stations. 

Another advantage of such an activa- 
tion system is the ability of more than 
one public safety, weather or enforce- 
ment agency access into the warning 
system. Such a feature permits each of 
the different authorized agencies to con- 
centrate on its area of expertise. 

As broadcasters and cable systems 
look for ways to better serve their au- 
diences, safety alerting technology such 
as this becomes another important tool. 

Acknowledgment: Thanks to Ken Lawson, Quan- 
ta, Salt Lake City, for his help in preparing thin 
article. J - r -))))1 
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Engineering profit 
centers 

Engineering can play a major role in the broadcast profit picture. 

By Skip Pizzi, technical editor 

Creative accounting notwithstanding, 
there are only two ways to improve a sta- 
tion's or production facility's bottom line: 
increase income and reduce expenditures. 
These two principles are the guideposts 
for all business growth. 

Returning to basic business elements, to- 
day's engineers must reach beyond their 
traditional role of implementors and be- 
come market researchers and profitabili- 
ty analysts. Engineers can suggest new 
revenue -enhancing operations for their 
stations to undertake, and can recommend 
alternate methods of current operation to 
reduce costs. The engineer's perspective 
is particularly and perhaps uniquely valu- 
able to management, because it is based 
on the reality of the station's hardware en- 
vironment. No other staff position shares 
this level of knowledge in the station's 
hard assets and capabilities. Therefore, it 
behooves the engineer to serve an em- 
ployer's needs in new ways, with bottom - 
line principles and a "can -do" and team - 
player approach. (See "View From the 
Top,' December 1990.) 

Some basic guidelines 
Cutting costs to the bone must be coun- 

tered with an acknowledgment of its ef- 
fect on the station's competitive position. 
However small the market, no station 
operates in a total competitive vacuum. 
Brutally hacking at the expense side of the 
ledger often causes new problems to arise, 
perhaps washing out or even overtaking 
savings with lost revenue. 
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The best approach to reduce expendi- 
tures that an engineer can recommend is 
replacement technologies. New equip- 
ment and services may allow reductions 
in operation cost, but be prepared for a 
good deal of inertia and resistance toward 
changing from "the way it's always been 
done:' 

Engineers should continually assess sta- 
tion operations with an eye for simple, 
repetitive processes performed by the staff 
that might be automated. Often, stations 
may already own sufficient computer 
hardware to do the job, and some new 
software or peripheral hardware might be 
all that is needed. 

Automation can help in much of the ad- 
ministrative and traffic /logging opera- 
tions, and there are plenty of systems to 
choose from. Again, many operate on 
standard PCs. Program automation sys- 
tems are a bigger decision, but remember 
that daypart automation or live -assist op- 
tions are possible as smaller increments 
to full -time, full -blown automation. (This 
month's issue features a detailed look at 
automation, with the series of articles be- 
ginning on page 22.) 

Enough with cost cutting. Increasing the 
revenue side of the ledger also has some 
merits, because none of the sacrifice or 
pain that often comes with cost cutting is 
involved. Perhaps more importantly, gross 
revenue increases are generally looked 
upon favorably by owners and investors 
because they signify growth, even if the 
net line is somewhat flatter. They also in- 

dicate an aggressive approach, perceived 
as vital in a soft market. 

Staff assets 
The common wisdom that "a company's 

most valuable assets are its workers" has 
not faded with time. But a new spin has 
been put upon it. It is now, "a company's 
most expensive assets are its workers." It 
is true that some valid moves toward im- 
proving the bottom line will often involve 
the replacement of some staff positions 
with automated hardware. Broadcasting 
does have a number of areas in which to- 
day's hardware can perform with equal or 
higher reliability than human operators. 
The rising cost of health care and other 
employee benefits have put management 
on the lookout for these applications. The 
humane employer will concurrently offer 
retraining or placement assistance for dis- 
placed workers, and these expenses 
should be included in any automation 
project's cost assessment. Nevertheless, 
engineers face tough decisions regarding 
recommendations of automated functions 
that will save the company money, but 
that will also eliminate jobs. Consider that 
it is only the most basic and repetitive 
processes that can be replaced, and these 
positions probably face the same fate at 
every other equivalent facility. In many 
cases, automation may not provide the 
"hard dollar" savings of staff reductions, 
but rather the "soft dollar" savings in time 
freed for employees to perform more 
meaningful and worthwhile duties. The 
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Renta, of a station's SNG vehicle to networks or to non -broadcast companies for teleconferences can produce favorable returns. 

MUSIC 4® Four -Channel SCA Generator and Receiver 
Features: 

-Unsurpassed spectral purity 

Four 5khz or two 10khz channels can be placed on a 

single subcarrier 
-Impervious to R.F. fields 

User- programmable receiver reduces inventory 

-SECURITYAudio material cannot be received by existing 

SCA receivers 
Meets all FCC standards for monitoring 

-International spec model available upon request 

Excellent warranty program 

9600 BPS Subcarrier Data System Features: 
Transparent asynchronous data transmission 

Built in error detection and correction 

-Includes 2 data ports with battery backed 16K data buffers 

Frequency and subcarrier agile - automatic scanning and 

station cataloging 
Optional addressing and data security features 

Microprocessor tuned antenna for severe multipath 

environments 
Works on 67khz and 92khz subcarriers while remaining 

compatible with 57khz RDS -MBS Paging 

S.C.A Data 
Systems Inc. 

225 Arizona Ave. 3rd Floor Santa Monica CA 90401 Tel. (213) 576 -0655 Fax. (213) 576 -0566 
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station and the affected employees bene- 
fit from this kind of growth. 

On the other hand, engineers must en- 
sure that their own interests are consid- 
ered by management. There's nothing 
wrong with looking out for yourself. In 
fact, it is essential. Make sure management 
knows what an important part of the team 
its engineer is. Developing a new profit 
center is certainly one way to do it. The 
competence, commitment and profession- 

alism that such "partnership" actions 
demonstrate should not go inadequately 
compensated. 

Money-makers 
Perhaps a more exciting, but riskier, ap- 

proach is the way many stations are diver- 
sifying their operations. Using basic busi- 
ness principles, stations can assess the 
needs of the marketplace in areas periph- 
eral to their basic broadcasting function, 

and expand their services to fill those 
needs. A concurrent assessment should be 
taken of any underutilized station assets, 
such as tower space, computers, phone 
lines, staff time, licensed channel band- 
width, satellite up /downlinks, remote 
equipment and office space or other real 
estate holdings. Often, a good fit will be 
found between excess capacity at the sta- 
tion and needs in the market. In other 
cases, unfilled marketplace needs may 

INTERCOM 
PROBLEM 
SOLVERS 

Rely on Telex. They know this business 
inside and out. 

Intercommunications, whether it be in television, radio, auditoriums, 
theaters, film studios or industry can be very complex. Problems of head- 
set compatibility, audio distribution control and balanced /unbalanced 
wiring have plagued installers for years. Turn to the problem solivers at 
Telex. Their full line of AUDIOCOM" intercom equipment is built tough, 
built smart and built in the USA. They solve problems! For complete 
details, write to Telex Communications, Inc., 9600 Aldrich Ave. So., 
Minneapolis, MN 55420. 

c 1990 Telex Communication= Inc. 
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warrant some capital investment on the 
station's part to capture market share. 

Tower space. This traditional income 
producer for broadcast properties is still 
a favorite. Even with the advent of cable 
and other wired services, another boom 
in transmission antenna space require- 
ments can be expected as LPTV grows, 
and HDTV simulcast and digital radio sys- 
tems become real. Major growth in cellu- 
lar telephone and paging services is also 
forecast, along with upcoming "personal 
data services." Remember that microwave 
relay and other non -broadcast tower or 
high -rise locations may hold value for rent- 
al, especially for 2 -way services. 

The engineer's 
perspective is uniquely 

valuable to 
management. 

Auxiliary spectrum. Although it's not 
the "screamer" it was once forecast to be, 
FM SCA is still a solid revenue enhancer 
in many markets, primarily for paging and 
other data services. (See "FM Subcarriers 
in the 1990s;' October 1990). Recent prog- 
ress in this area has increased the num- 
ber of music or data services possible on 
a given subcarrier by a factor of four. 

For TV stations, the vertical blanking in- 
terval (VBI) has become a place for aux- 
iliary data services as well. Some indus- 
try observers feel this function has yet to 
be fully exploited in most markets. 

An even more underutilized option is 
the second audio program (SAP) channel 
available on stereo TV broadcasts. Here, 
a continuous, wideband audio service can 
be provided, either as an adjunct to the 
regular TV program or as a completely 
separate service. (All MTS- capable TV 
receivers and VCRs can receive the mon- 
aural SAP signal in place of the standard 
stereo audio channel with the flick of a 
switch.) Not many U.S. TV stations current- 
ly operate a SAP channel, and most of 
those that do are using it for the non- 
commercial Descriptive Video Service 
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(DVS) offered by PBS for visually impaired 
members of the TV audience. A few mar- 
kets also offer Spanish language transla- 
tions of some programs on SAP. 

Revenue -enhancing possibilities with 
SAP might include running separate au- 
dio commercials in a second language dur- 
ing translated programs; providing a con- 
tinuous audio service completely separate 
from the video for "narrowcast" delivery 
of specialized audio training programs 

cial production and post -production are 
obvious initial applications. Recording and 
editing of local businesses' demonstration, 
promotion and training videos may also 
be a lucrative way to fill excess facility 
hours. 

One significant application of a station's 
excess capacity is in the growing area of 

closed- circuit business feeds or corporate 
teleconferencing. Many companies like 
the idea of the teleconference, but lack the 

facilities, capital or expertise to go it alone. 
Offering turnkey teleconferencing service 
from their premises using the station's SNG 

or other remote equipment makes the 
process work for these companies. Alter- 
natively, a station's studios might be used. 
The station's existing telco interconnection 
and /or satellite facilities can play a major 
role. Some of the new digital compression 
systems and telco data lines now availa- 
ble can also be quite useful for audio 

(VCRs can record SAP audio); or for a con 
tinuous "service" channel such as weath- 
er, stock market updates or news 
headlines. 

Teleport services. Any satellite dish a sta- 

tion operates can generate additional in- 

come. Receive -only downlinks can be 
used to "hand -off" programming to other 
non -satellite- equipped stations or end - 
users via local telco paths. The end -user 
pays for the telco line, and the station col- 

lects easy money for simply tuning a 

demodulator and throwing a patch. Up- 

links have even more potential to serve 
customers on a permanent or ad -hoc ba- 
sis. Make sure any networks the station is 

affiliated with know of its ability and your 
willingness to feed programming. Find out 
about upcoming events in the area that 
may have national interest, then contact 
all the networks that use the satellite(s) 
reachable by the station's dishes. As major - 
league sports expand, market these serv- 
ices to other league cities for backhaul of 
away games. Commercial production 
houses or studios now routinely import 
live voice talent from studios in other cit- 
ies. Offer such a service to local record- 
ing studios and agencies that might find 
themselves on either end of that kind of 

setup. 

The best approach to 
reduce expenditures 
that an engineer can 

recommend is 
replacement 
technologies. 

Excess capacity technical services. Tech- 
nical staff and facilities are rarely booked 
around the clock. Studio time, remote re- 
cording services, SNG vehicles and live 
ENG or sports services can be leased to 
other users, thereby taking advantage of 
your equipment and your experienced 
operators. The reliability of this approach 
over the use of a pick -up crew and rental 
facilities /equipment is a major marketing 
advantage. Local radio and TV commer- 

WIRELESS 
CONFUSION 

Rely on Telex. They know this business 
inside and out. 

With all the newcomers to the wireless microphone business, it's hard 
to know where to turn for advice. You want a proven product, a trusted 
brandname, a USA manufacturer and expertise that's readily available. 
Telex offers all of that plus the widest selection in the industry. So, when 
it's time for you to get serious about wireless, turn to the people who are 
serious about the wireless business. For complete details, write to Telex 

Communications, Inc., 9600 Aldrich Ave. So., Minneapolis, MN 55420. 
c 1990 Tels. Commence/one. Inc 
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CLEAN 
PATCH BAYS 

NO DOWN 
TIME 

VERTIGO BURNISHERS AND INJECTORS 
RESTORE ORIGINAL PERFORMANCE 
TO YOUR PATCH BAYS 

VERTIGO 1/4" TRS AND TT BURNISHERS: 
Each used to eliminate noise caused by contamination 
of main contacts in normal patching situations. 

VERTIGO 1/4" TRS AND TT INJECTORS: 
Each allows injection of cleaning solvent in breaking 
contacts (normals), to eliminate intermittency that 
occurs when patch cord has been removed. 

ONLY $34.95 Ea. (Cont. USA) Please write 
for additional information and order form. Used by 
Professionals Worldwide. US Patent No. 4,733,678 

VERTIGO RECORDING SERVICES 
12115 Magnolia Blvd. #116 
North Hollywood, CA 91607 
Telephone: (818) 907 -5161 
Fax: (818) 784 -3763 
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PARTS INVENTORY 
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PROBLEMS & SOLUTIONS 
PREVENTIVE MAINTENANCE 

Computer Assisted Technologies 
of New York, Inc. 

847A Second Avenue Suite 175 

New York . NY 10017 
Tel. (212) 687 -13CAM 
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and video in the teleconference market. 
Data line brokers can prove helpful, espe- 
cially when setting up multicity con- 
ferences. 

In these areas, it is especially important 
to know your limits, in the volume and in 
the types of work accepted. Clients who 
are used to working with facilities that 
specialize in post -production may expect 
more than a typical station's staff or facil- 

Telemarketing. A number of new busi- 
ness opportunities are applicable to broad- 
casters involving telemarketing services. 
A simple one involves the station operat- 
ing one or more call -in lines with short an- 
nouncements - time and temperature, 
weather forecast, sports scores, lottery re- 
sults, ski or beach reports, concert listings, 
news headlines or public service an- 
nouncements - accompanied by a corn- 

ities can provide. Even if the caveats to a 
station's services are clearly stated and ac- 
cepted, no paying customer likes to feel 
shortchanged. Only do what can be done 
well and on schedule. A real "customer 
service" attitude among the staff is essen- 
tial on these projects. Remember what the 

Tower space rental continues to be a top reve- 
nue producer for many stations. (Courtesy of An- 
tenna Specialists.) 

real business of the station is. No outside 
work should be undertaken that will af- 
fect the station's ability to do its best as 
a broadcasting entity, especially regarding 
its reaction to breaking news and emer- 
gencies. Peak facility usage is not required 
every day, however, and common sense 
has guided some stations to profit from 
putting their truly excess facilities to work. 

An underutilized 
option is the second 
audio program (SAP) 
channel available on 
stereo TV broadcasts. 

merciai message. Voice mail or stand- 
alone RAM banks can be used, increasing 
reliability, flexibility and call capacity over 

Engineers face tough 
decisions regarding 

recommendations that 
will eliminate jobs. 

earlier tape -based systems. Converting 
from tape systems to random access hard- 
ware can cut the number of phone lines 
needed in half, to serve the same approx- 
imate number of callers per unit of time. 

Another call -in process involves the lis- 
tener /viewer poll. Instead of asking the au- 
dience to call one 800 number for "yes" 
and a different 800 number for "no:' a new 
approach uses a single 900 number. In this 
case, the station can collect on the call in- 
stead of paying for it. The caller either 
speaks to a live operator or records an 
opinion via touch -tone. Through a relative- 
ly new telco feature known as real time 
automatic number identification (real time 
ANI), the caller's number is identified and 
recorded immediately after each call. The 
number is reverse -matched to the caller's 
name and address for billing, but the sta- 
tion can also use the caller list as a mar- 
keting tool, selling or renting it to other 
vendors. Because callers know they have 
to pay for the call to record an opinion, 
they can be considered a "committed" per- 
son (and thus a "quality" prospect), and 
can even be sorted pro or con on the is- 
sue, or by location. 

Call -in telemarketing can also contain 
an interactive element. Here, a voice -mail 
system directs a caller through a menu of 
available announcements, each accessed 
by a touch -tone code. These announce- 
ments can range from the time /weath- 
er /sports types to straight commercial 
messages. The commercials can be of any 
length, and sold as adjuncts to on -air spots 
or separately. Listeners can leave com- 
ments or questions for the sponsor if so 
desired. Orders for products or services 
may even be taken. These systems record 
the number of calls each message 

www.americanradiohistory.com

www.americanradiohistory.com


receives, and this data can be passed along 
to sponsors. 

For the extremely aggressive operation, 
a broadcast station can take the ultimate 
telemarketing plunge into call -out servic- 
es, or what some in the industry call 
"telebroadcasting." Here, a station takes 
advantage of its existing computers, mul- 
tiple phone lines, administrative staff and 
audio production capability, and goes into 

a peripheral automated telemarketing 
business. Companies have sprung up that 
offer a wide variety of software and busi- 
ness ideas for such "unattended" opera- 
tions. These range from community sur- 
veys, political announcements, lead 
generation and direct advertising, to serv- 
ices that check in on home -bound adults 
or latch -key kids. Other functions can 
include automated appointment 
reminder /verification for doctors' offices, 
emergency community alerts and fund- 
raising efforts. In some markets, operat- 
ing a voice -mail system for another small 
company (such as a real estate branch of- 
fice or consulting company) can also be 
profitable. In this case, running the com- 
puter and phone system on the station's 
UPS or backup generator system can be 
a powerful selling tool. 

The days of sitting 
passively at the bench 

and waiting for 
broken equipment to 

come in are over. 

Many other opportunities involving ap- 
plication of technology may exist now and 
in the near future that will allow broad- 
casters to improve their market positions. 
As the broadcast industry adjusts to cur- 
rent conditions, so to must the broadcast 
engineer. The days of sitting passively at 
the bench and waiting for broken equip- 
ment to come in are over. The engineer 
of tomorrow will be a proactive, savvy op- 
erator, applying technology to the market- 
place and serving the mission of broad- 
casting in the best and most efficient way 
possible. 

Acknowledgments: Thanks to Angela DePascale of North- 
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F30 
Time Code Generator /Reader 
Character Inserter 

FttAST 
12.. 

at FORWARD 

SMPTE EBU 24 fps MIDI 
Converts between any two formats 

$1495.00 
"Window Dubs" Time code on video 
Regenerates and Jam syncs to 
existing code 
RS -422 Serial Control 
GPI Output (General Purpose 
Interface) 
XLR and RCA Connectors 
Color Frame 
user Bits 

Call Fast Forward Video 
1- 800 - 755 -TIME (8463) for a 

dealer near you 

Dealer inquiries invited. 
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Ask for our F ee Catalog 

Boxes 

Video Cassettes 
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Albums 

\ Mailers 

PolyQuick 
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Continued from page 72 

Twelve questions 
when selecting a 
machine 

As large library management systems 
have become more complex, so has the 
process of evaluating one manufactur- 
er's system against another. The deci- 
sions are numerous, and critical. Today's 
cart machines are more than replay sys- 
tems - they play an integral role in ef- 
ficient management of station oper- 
ations. 

To simplify the decision process, dis- 
cuss the following areas carefully with 
each of the vendors whose system you 
are considering: 

1. Define your needs. 
Are you looking for increased relia- 

bility, that is, fewer make goods? Or are 
you looking to maintain the current 
reliability with less cost? 

2. How many of your spot playback 
problems are due to tape machine - 
related errors? 

No one likes to point fingers, but could 
improvements in station traffic and ac- 
counting systems prevent a significant 
number of errors? 

3. Will the cart machine talk to the rest 
of the station? 

Automation is no longer a function of 
loading cassettes and rolling tape. When 
the accounting and traffic systems can't 
communicate electronically with the 
cart machine, the station's progress is 
hindered. Determine the manufacturer's 
capability and experience when it 
comes to dealing with software. 

4. Does the system feature a significant 
fault monitoring and recovery capa- 
bility? 

If the robot quits, is there a reliable 
way to load and play tapes? What pro- 
tection will you need to keep minor 
power interruptions from confusing the 
robotics? Does the system have any pro- 
visions for helping you recover from 
faults? 

5. Is the user -interface intuitive - does 
it help the operator when things go 
awry? 

An easy -to- understand user -interface 
simplifies operator training. 

6. How easy is it to make last- minute 
changes? 

Is the system flexible enough to ac- 
commodate last- minute additions or de- 
letions? 

7. What is the right -sized library for your 
Station? 

Some managers prefer to have every 
cart in the machine, ready to roll at a 

to ask 
cart 

moment's notice. Others feel that care- 
ful archiving will allow recall of little - 
used material fast enough for normal 
operation. Compare the cost of increas- 
ing the on -line storage with the risk of 
losing revenue because a tape is not 
readily available. 

8. Does the system's database software 
use an open architecture in a common 
form? 

Although most systems generate stan- 
dard reports, there are often needs for 
special reports unique to a given station 
or group. Find out what it takes to ga n 

access to this information in your pr )- 

posed systems. 

9. What is the tape format? How mach 
do you need to budget to accommodate 
the system's format in your station? 

10. Work through the financial analysis 
of each proposed system. 

Most of the cart machine manufactur- 
ers have worksheets designed to help 
determine if their system makes the 
most sense in your application. Work 
through several of these. The differ- 
ences that will show up will be enlight- 
ening. As you discuss them with the var- 
ious sales representatives, you will open 
further lines of thinking that hold the 
key to making the right choice. 

11. Try to consider everything, in addi- 
tion to the obvious engineering factors. 

If you know why a system won't work, 
speak up. But if two systems seem to 
have equal merit, look for subtle differ- 
ences between them. Which system 
draws more power? This is important far 
sizing the UPS. Which system generates 
the most heat? This is important for 
HVAC system planning. Which system 
occupies the most floor space? How 
much cassette storage space does each 
system require? 

12. What do current customers say? 
Does the manufacturer make it easy 

for you to speak with other users of its 
system? If these users experienced prob- 
lems, was the manufacturer's response 
satisfactory? 

A final note, different manufacturers 
may use the same terminology to de- 
scribe a particular feature. Only by un- 
derstanding your own station's opera- 
tional practices, and comparing the cart 
machine's ability to function as an irr 
tegral part of the system, can you be as- 
sured of making a good investment. 
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/People/ 

Robert Trabue Davis, manager of promotions and adver- 
tising for Yamaha Corporation of America, died Jan. 23. He 
was 56. 

Davis was a member of the Audio Engineering Society (AES), 

Acoustical Society of America, and the Society of Motion Pic- 
ture and Television Engineers (SMPTE). He was especially ac- 
tive in the AES, serving as chairman for the 72nd convention, 
workshops co- chairman for the 81st convention, and exhibi- 
tor liaison for the 89th convention. In 1984, he received the 
AES Board of Governor's Award for his work in the society. 

A Robert Trabue Davis Scholarship Fund has been established 
to benefit the Central Kentucky Youth Orchestras, 161 North 
Mill Street, Lexington, KY 40507. 

John Webb has been appointed national sales manager for 
Fujinon, Wayne, NJ. He is responsible for coordinating all sales 
activities in North and South America. He is directly responsi- 
ble for the performance of the company's regional sales 
managers and other sales personnel. He will also participate 
in sales promotion activities and in the development of mar- 
keting strategies. 

Steven Bonica has been named vice president of the Au- 

dio Video Systems Group for Panasonic Communications and 
Systems, Secaucus, NJ. 

Steve Rolls has been appointed marketing engineer for Grass 

Valley Group, Basingstoke, England. He is responsible for sup- 
porting the company's business opportunities in Eastern Eu- 

rope, and the distributor network in the Middle East and Africa. 

Dave Doherty and Bhaskar Pant have been appointed to 

positions with Sony, Montvale, NJ. Doherty is vice president 
of camera products for the Sony Business and Professional 
Group. He is responsible for the product management and mar- 
keting of all Sony professional cameras. Pant is vice president 
and general manager of systems products for the Sony Busi- 
ness and Professional Group. He supervises all marketing ef- 

forts that support Sony systems products. 

Gordon Baxter, Greg Boren, Larry Coha, Kenneth Erick- 
son, Max Hernandez, Harvey Mabry, R. Skip McWilliams, 
John Neri, Douglas Robertson, Jim Thibodeaux, 
Lawrence Van Camp, Ronald Williams and Ronald Wiswell 
have been appointed to positions with Panasonic Broadcast Sys- 

tems, Secaucus, NJ. Baxter is district sales manager for the Pa- 

cific Northwest. Boren and Coha are system sales engineers. 
Erickson is district sales manager for Minnesota, Iowa, North 
Dakota and South Dakota. Hernandez is system sales engineer. 
Mabry is region manager for Panasonic's south region. McWil- 
liams is district sales manager for the Cincinnati area. Neri is 

direct sales manager for the Philadelphia area. Robertson is 

district sales manager for Houston. Thibodeaux is Western re- 
gion manager. Van Camp is direct sales manager for the Cleve- 
land /Pittsburgh area. Williams is district sales manager for the 
Los Angeles area, and Wiswell is district sales manager for 
Detroit. 

Anthony J. Mark, Eric C. Peters and Curt A. Rawley have 
been appointed to positions with Avid Technology, Burlington, 
MA. Mark is vice president of engineering. He is responsible 
for bringing new Avid products to the marketplace. Peters is 

chief technology officer. He directs the development of prod- 
ucts that exploit enabling technologies. Rawley is vice presi- 
dent of sales and marketing. He is responsible for the world- 
wide sales and marketing of all Avid products. 

Mitch Montgomery has been named TV district sales man- 
ager of the north central region for Harris Allied, Quincy, IL. 

Matthew Weiner has been appointed professional audio 
sales representative for JVC, Elmwood Park, NJ. He is respon- 
sible for product management of the audio sales network. In 
addition, he will serve as an audio technical consultant and 
will be involved in marketing and promotion activities. 

David Mayfield has been named vice president of opera- 
tions for Abekas, Redwood City, CA. 

Francis Hericourt has been promoted to chairman and CEO 

of Thomson Video Equipement, which is based in France. 
Hericourt will also serve as senior vice president of the Broad- 
cast Group of Thomson Consumer Electronics, which includes 
its U.S. subsidiary, Thomson Broadcast. 

William G. Robertson has been promoted to director of 
marketing for Quanta, Salt Lake City. 

Richard W. Vieser has been elected to the board of direc- 
tors for Varian Associates, Palo Alto, CA. He is the former chair- 
man and CEO of Lear Siegler. 

Bob Williams has been appointed managing director of Al- 

pha Wire International, Elizabeth, NJ. Williams is responsible 
for the marketing, distribution and sales of Alpha products in 

Europe. I:.))fl 

e Line1 Don't let Power 
Problems knock you 

off the Air! 

Staco offers: 
d Power Conditioning Systems 

Designed to protect broadcast equipment 
from Power Line caused damage 

d Protection from brownouts, sags, surges, 
noise, transients, spikes, harmonics, 
unbalanced 3 phase lines. 

d 3/4% voltage regulation, computer grade 

isolation, high energy transient suppression. 

d 98% efficiency, low impedance, no 

harmonics. 
d Fast delivery, competitive prices. 

Call (513) 253 -1191 for a quotation today! 

ENERGY PRODUCTS CO. 
301 Gaddis Blvd Dayton. Ohio 45403 

(513) 253-1191 FAX (513)253-1723 TELEX 288-032 
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hewproductsi 
Distribution control 
By Barco -EMT GmbH 

EMT 710: audio routing switcher in 
16x16 to 32x32 matrices; inputs and out- 
puts may be grouped; user -assigned 
names identify groups with sources, des- 
tinations; RS- 232/RS -422 control; may be 
operated in conjunction with Barco BVRS 
video routing switcher; 19 -inch rack 
mounting. 

Circle (353) on Reply Card 

Digital signal processor 
By CEDAR Audio Ltd. 

De- Clicker: removes clicks, ticks and 
other noises from audio signals resulting 
from scratches or other causes; operation 
at 44.1kHz and 48kHz sampling rates; joint 
project with Harmonia Mundi Acustica 
and Daniel Weiss Engineering. 

Circle (357) on Reply Card 

AC power source 
By Exeltech 

SI -250 inverter: true sine wave pow- 
er supply for mobile operations; peak cur- 
rent capacity to 6a for operation of non- 
linear and high- reactivity loads; 3.5" 
x4.5 "x9" package weighs 3.5 pounds; 
highly regulated with switching power 
supply technology. 
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Underground cable location 
By Charles Machine Works 

Subsite series: underground cable, 
pipe locator transmitter, receiver systems; 
configuration can be changed for specif- 
ic site environments; microprocessor with 
microfilter technology; digital display with 
audible tone. 
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Stereo signal correction 
By Philip Drake Electronics 

PD5040: monitors stereo signal path; 
automatically reverses right channel phase 
when average phase relationship exceeds 
preset limit; senses low or missing chan- 
nel and replaces it with remaining good 
channel; operates in automatic or manu- 
al modes. 
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Digital audio storage 
By Barco -EMT GmbH 

No. 466 MOD recorder: 3.2 -hour stor- 
age using interchangeable magneto - 
optical disks with Musicam data format; 
analog, digital interfaces, RS- 232/RS -422 
data interface; remote fader starting, sig- 
nalization; permits control of seven drives 
for storage of 22.4 hours in stereo. 

No. 460, No. 461 cart systems: digi- 
tal audio recorder with editing, copying; 
No. 461 is play -only unit; RS- 232/RS -422 
control via computer; each cart capable 
of 40s storage, divided into as many as 
eight spots. 
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Wiring documentation 
By Cableship 

CRIMP +: circuit -routing information 
and management program; database on 
hardware terminals and interconnecting 
cable for any wired equipment network; 
data includes type, size, attenuation of 
each cable, and identity, type, size, depart- 
ment and other parameters of each tele- 
phone, computer terminal, switchboard; 
for 80386 CPU with 40Mbyte hard disk; 
prints plans, diagrams of system; assists in 
troubleshooting faults in complex cabling 
networks. 
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Only Matrix Plus stations operate over single -pair wiring 
using fully digitized audio. Such a simple and economical 
solution, you'll wonder why all intercom systems aren't designed 
this way. Matrix Plus also features: 

Plug -in interface cards for fool -proof external communication 
with the right connections built in for telephones, two -way radios, 
IFB systems, cameras, PL systems and just about any equipment 
made by Clear -Corn, RTS and others. 
PC programming and local station reprogramming to provide 
access to every combination of stations and interface cards. opX 

,q1 
Matrix Plus... The Digital Intercom System 
that's so advanced it's simple! 5e ©oa òX 

USA/Canada 
945 Camelia St., Berkeley, CA 94710 
TEL 415- 527 -6666 FAX 415- 527 -6699 
International -FAX 415- 932 -2171 

hY 
frfatr&Pff 
!n%eicorn ;tF!rn s 
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At Amp ex,we engineer for today... and tomorrow 
Enhanced metal 
particle formulation 
delivers higher coer- 
cive force and rem- 
nant magnetization 
for improved picture 
quality and increased 
packing density. 

Consistent head - 
cleaning action 
protects against debris 
buildup without 
excessive headwear. 

Precision- molded, 
high- impact, anti -stat 
shell with unique 
clam shell lid provides 
maximum tape protec- 
tion and minimum 
dropouts. 

Captivated user 
buttons allow for 
convenient record 
lock -out. 

Fully compatible 
with all D -2 systems 
for complete format 
interchange. 

Polycarbonate plastic 
spool for less hub 
deflection under load 
and stronger welds for 
improved durability 
and strength. 

The broadest o fering 
of configurations 
to suit any application, 
3 cassette sizes with 
playtimes from 
6 minutes to over 
3 hours. 

Patented hub design 
reduces friction and 
causes less wear 
and debris than metal 
bearing surfaces for 
smoother spool 
rotation and less 
contaminant- induced 
dropout buildup. 

Spool -hub bearing 
button mounts to cas- 
sette shell rather than 
window for greater 
stability during spool 
rotation, minimizing 
edge damage and im- 
proving tape handling. 

Brake system securely 
locks reel in place 
when not in use to 
prevent tape cinching. 

We know that your imagination 
faces new challenges every day -and 
requires new tools to meet those 
challenges successfully. 

Which is exactly why we created 
Ampex 319 Master Broadcast Video- 
cassettes. We invented the D -2 
format, and 319 is a reflection of 
our commitment to advanced, high- 

01951 Ampex Corporation 

performance, digital recording 
technology. 

With our innovative metal - 
particle formulation, Ampex 319 
delivers all that D -2 has to offer, 
including images with breathtaking 
color and clarity, high signal -to- 
noise ratios, and unmatched multi - 
generational capabilities. 

From our metal -particle tape to 
our patented hub to our state- of -the- 
art plastics, Ampex 319 represents 
the uncompromising vision of 
Ampex engineering -and our on- 
going support for the uncompro- 

mising standards of today's video 
professionals. 

Whether you've got one D -2 
machine or a dozen, whether you're 
taking your first step into composite 
digital or you're running a high -end 
suite where digital is the standard, 
Ampex 319 can meet all your needs 
now and in the future. 

And, as always, it's backed by the 
industry's most acclaimed customer 
service and technical support. 

Ampex 319. Engineered for 
today. And tomorrow. 

AMPEX 
Ampex Recording Media Corporation, 401 Broadway, MS. 22 -02, Redwood Ciry, Cl 94063 (415) 367-3809 
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When the VIDEO AGE 
was born . 
ANVIL CASES WERE THERE 

6 distinct product lines - 
A.T.A. heavy -duty shipping 
to lightweight carrying caces 

. 
Custom measuring anc decignir g available 15 attractive colors 

Building q rality cases since 1952 

Call Today For Ncre Information 

WANVILLECAScS 
15650 Sall Lake Ave.. City of Irdustr. CA 9 745 PO Box 1202. La Puente. CA 91747 

(800) FLY -ANVIL ($00) 359 -2684 ... 
Circle (73) on Reply Card 

Do You Need 
VITC Capability? 

Use the CD -1000 VITC 
Reader / Translator 

ra 

Serial Output 'or computer interface 

VITC, LTC, arid -ACH inputs 

Video burr -in 

pntact Cipher Digital today. 
800 -331 -9066 

igitai 
5350 PAPTNERS COURT, P.O. BOX 170 
FREDERICK, MARYLAND 21701 
TOLL -FRE 1- 80:}3é1 -9066 
(301) 6910200 =AX: (301) 694-5152 

See us at NAB Booth #5347 
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A -V, power cable 
By Clark Wire & Cable 

CV7559 Kangaroo cable: two 7551 video cables, three 
shielded audio pairs and 16g twisted power pair; 100% foil 
shield with 98% tinned copper braid on video cables; all com- 
ponents use color -coded jackets for easy identification inside 
red outer jacket; 0.71 -inch OD for camera cable use from 500 
feet to more than 1,000 feet. 

RCC2V3A, -AH ENG cables: 0.492 -inch OD composite con- 
tains two miniature 7551 coax and three separate audio pairs; 
-AH version uses heavier video conductors for lower loss, longer 
runs. 

Circle (359) on Reply Card 

Product literature 
By DI International 

Panalog meters: range of metering products from 
Challenger, Master and Champion series in square, rectangu- 
lar formats; 3 -in -1 dual- movement unit senses DC volts, cur- 
rent; intersection of two pointers shows power. 

Circle (360) on Reply Card 

Bench power supply 
By BeeK Precision 

Model 1651: 3- output DC power source offers two adjusta- 
ble sources, 0 -24VDC (0.5a) and a 5VDC (4a) fixed supply; selec- 
tor switch permits variable sources to be used independently, 
in series or in parallel; heavy -duty protection circuit; auto - 
tracking voltage control. 
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Video communications 
By GTE Government Systems 

PORTS -1N: portable receive transmit system; includes TV 
camera, monitor, computer and printer; all packaged in suit- 
case with total weight less than 45 pounds; developed for 
government, military operation with applications for surveil- 
lance and special projects; digitizes, displays, stores color vid- 
eo; video compression with National Imagery Transmission 
Format. 
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Weather broadcasting 
By Modern Media Consulting 

LPTV turnkey system: weather graphics and 24 -hour data 
service packed with 80286 -based computer and software; may 
be used for live weather shows, station logos; hourly update 
on weather from WeatherBank; designed for LPTV stations, 
but may be used in other facilities; service contract available 
for hardware. 
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AKG Acoustics, Inc. 
Allen & Heath 
Altec Lansing 

Ampex 
Analog Devices 
Aphex Systems 

Apogee Sound, Inc. 
ART 

Ashly Audio, Inc. 
Atlas /Soundolier 

Audio Control Industrial 
Audio Precision 

Audio Research & Technology, Pty. 
Bsrron, Kennedy, Lyzun, & Assoc. 

Bertagni Electronic Sound 
Transducers 

Beyerdynamic 
Bose Corporation 

Brtlel & Kjær Instruments 
BSS 

Carver Corp. 
Clear-Corn Intercom Systems 

Community Professional Sound 
J.L. Cooper Electronics 

Crest Audio 
Crown International 

dbx 
)RV Public Address Consultants 

Dukane Corporation 
Eastern Acoustic Works 

Electro -Voice 
Gauss 

Gentner Electronics 
Innovative Electronic Design 
Industrial Research Products 

Ivie Technologies, Inc. 
JBL Professional Products 

The Joiner -Rose Group, Inc. 
Klark -Teknik Electronics, Inc. 

Klipsch and Associates, Inc. 
Lester Audio Laboratories 

Lexicon 
Marshal Long Associates 

Martin Audio 
McCurdy Intercom 

Meyer Sound Laboratories 
MicroAudio 

Neutrik USA, Inc. 
Orban 

Oxmoor Corporation 
Panasonic Communications 

Paoletti & Associates 
Peirce -Phelps, Inc. 
Pro Co Sound, Inc. 

QSC Audio Products, Inc. 
Quad -Eight Electronics, Inc. 

Quality Sound & Video 
Rane Corporation 

Renkus -Heins, Inc. 
Richmond Sound Design, Inc. 

RPG Diffusor Systems, Inc. 
RTS Systems 

Samson Technologies Corp. 
Sennheiser Electronic Corporation 

Shure Bros. 
Smith, Fause & Associates 

Soundcraft USA 
Soundtracs 

Summit Laboratories 
Symetrix 

Tannoy 
Technical Audio Devices 

Techron 
Telex Communications, Inc. 

THAT Corporation 
G.R. Thurmond & Associates 

THX Group/Lucasfilm Ltd. 
TOA Electronics, Inc. 

TurboSound 
University Sound 

UREI Electronics Products 
Vega 

Video Design Pro 
WesTech Marketing 

Yamaha Corporation of America 

an you solve this problem? 

You suspect a 600 ohm /600 
ohm transformer is faulty, 
remove it from the circuit, and 
measure its impedance to be 
20,000 ohms. Do you need a 
new transformer? 

Solving this problem requires an 

nderstanding of audio technology. It's 
e kind of real problem you'll find 

sing microphones and other sound 
quipment. 

Those who succeed professionally 

ork for their success. It's hard work, 

ou need the right tools. 

More than eighty of the most 

espected audio equipment 
anufacturers, acoustical consultants, 
d systems contractors are sponsoring 
e S &VC Continuing Education 
rogram - "Technical Fundamentals of 
udio." 

This program will give you the 

chnical resources to solve real 

roblems. You'll work for two intensive 

ays, learning the heart of the 

chnology. Every student comes away 
ith a completely new textbook, a 

alculator, and useful skills. 

Start the process now by learning 

more about the seminars that will meet 

in New York, Los Angeles, Chicago 

and San Francisco this summer. 

Contact us for the brochure that 

explains our program and its contents. 

Telephone 405 -340 -3932 

Fax 

or write: 

405- 340 -4936 

Jenny Staton, registrar 
P.O. Box 481 

Edmond, OK 73083 

Join the winners. Invest in your 
future, today! 

Continuing 

Elucation 

Programs 
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Reverb, hard disk recorder 
By Roland Corporation 

R880 reverb: digital unit with 14 sep- 
arate effects modules; 28 -bit processing 
with 16-bit I/O conversion from AES, EBU 
serial inputs, outputs; revert time adjust- 
ment to 99.9s; seven different types of 
effects. 

DM -80 recorder: simultaneous 4 -track 
recording; SCSI interface for external 
drives; 24 -bit digital mixing capability with 
full random access; basic system provides 
18 minutes of storage, extendable to 90 
minutes with expansion drives. 

Circle (372) on Reply Card 

Near-field references 
By TGI /Tannoy 

PBM 6.5, PBM 8: enhanced studio 
monitor speaker systems; medite cabinet 
construction reduces effects of wood and 
other similar materials on high- frequency 
diffraction for more precise stereo 
imaging. 

PS -88 subwoofer: self -powered with 
100W proprietary amplifier; correction 
signal removes 12dB /octave rolloff of 
woofers sealed in enclosures; volume ad- 
justment; high -, low- impedance inputs; ex- 
tended frequency down to 36Hz. 

Circle (376) on Reply Card 

Contact cleaner 
By Caig Laboratories 

Cramolin PEN: deoxidizer solution 
packaged in convenient PEN applicator; 
replaceable chisel head or round head 
tips; ozone -safe material is a non -toxic, 
non -flammable, non -corrosive cleaner; im- 
proves contact conductivity. 

Circle (356) on Reply Card 

Product directory 
By DATA Business Publishing 

Optoelectronics DIGEST: 1,000 -page 
book includes information on 29 catego- 
ries of displays, indicators, optocouplers 
from 245 manufacturers; cross -referencing 
for discontinued devices to assist location 
of proper replacements; extensive specifi- 
cations for more than 36,000 devices. 

QA.T.A. 
II,I GES T 

1991 

OPTOELECTRONiCS 
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RF, microwave components 
By Richardson Electronics 

STARs series: strip -line terminations, 
attenuators, resistors by RF Products; ex- 
act replacements for system components 
originally manufactured by Acrian. 
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Metering products 
By Simpson Electric 

Model 260-8Xi, -8XPi: analog mul- 
timeters in ABS yellow plastic cases; mir- 
rored scale for reduced parallax error; 
shows trend information not always pos- 
sible with digital units; resettable over oad 
protection circuit; 0 -25VDC range to ex- 
pand low -voltage measurement resolution; 
extends well -known 260 series. 

Models 2871, 2872: 3'/2 -digit meters 
designed for temperature measurement; 
for J -type iron -constantan thermocouples; 
covers 0.1 °F -1, 200 °F and 0.1 °C -650 °C 
ranges. 
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Transformer advancement 
By SESCOM 

Audio Tran: two series, AT I (input), and 
AT-0 (output); combines audio transform- 
ers with circuitry for power levels to 
+28dBv; distortion less than 0.005% in 
20Hz -50kHz range; line level type with 
10k51 input impedance, mic type with 
1500 input; designed for printed circuit 
mounting. 
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Expanded effects range 
By Electrohome 

JAZZ TEMPO, ENSEMBLE: digital 
video effects units combined with switcher 
functions; control dissolves between fore- 
ground and background; programmable 
phase control; retrofit kit for existing sys- 
tems bring them to the level of ENSEM- 
BLE system; 4ms delay range for key out- 
put signal; expanded effects capability at 
reduced cost. 

Circle (363) on Reply Card 

For AM, FM, SCA 
and TV modulation monitors. 

WHEN ACCURACY COUNTS... COUNT ON... 
Call (215) 687 -5550 or write for more 
information on Belar AM, FM, Stereo, 
SCA and TV monitors. Allae INC. 

LANCA`,i FR AVEsA-, DORSET DEVON. PA 19333 

BELAR 
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GANGROLL 
Control any number of VTR's using 
your VTR's RS422 port, and our 
gangroll controller. Each gangroll 
controls up to 3 separate groups of 
VTR's with any number per group. 
Put one group in STOP, another 
group in RECORD, and the 3rd group 
in REWIND! A dream come true for 
dub facilities! Optional software allows 
control of VTR's from your PC. $1849. 

QUEUE SYSTEMS (213) 656 -0250 

Circle (67) on Reply Card 

Free Catalog & AudioNideo Applications 
Mic, Ea, Line, 
Tape, Phono, 
Ose, Trans., 
Video ACN, 
Pwr. Stupp. 

Press Boxes 
1 -1n/16-out 

Video A Audio Dist. Ampls. Video /Audio 
RGB -Sync Dist. Ampis. 2 -1n124 -out Audio 

OPAMP LABS INC (213) 934 -3566 
1033 N Sycamore Av LOS ANGELES CA, 90038 

Routing Switchers(St -A/V) 
(24.16,12,0,4,2 stations) 

ip 
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Fiber -optic equipment 
By T -Tech 

Pro- Audio- fiber: complete 2- channel fiber -optic link for ana- 
log or digital audio; DC to 65kHz analog bandwidth, digital 
audio bandwidth greater than that for CDs; 95dB dynamic 
range capability; 16 -bit for analog, 20 -bit for digital; includes 
transmitter and receiver units. 

Circle (427) on Reply Card 

Satellite terminals 
By SSE Technologies 

Modular system: approach to construction of satellite ter- 
minals allows user to select those capabilities required for C- 

band or Ku -band operation; easy- exchange modules offer 
changes in HPA power output, LNC noise temperature; redun- 
dant logic options with monitor, control and remote frequen- 
cy /power level selection. 

Circle (423) on Reply Card 

Remote -control keyboard 
By Steenbeck 

ST-5002 controller: extends the use of the ST -5001 univer- 
sal controller to operate 16mm and 35mm editing tables; dedi- 
cated keys permit operation in minutes -seconds -frames, con- 
versions from minutes -seconds to feet frames; calculates lengths 
with addition, subtraction; creates loop programs. 
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Power -protection software 
By Sola /General Signal 

PowerMon: for Unix, Xenix operating systems; interface pro- 
tects hardware, files from long -term outages; preserves life of 
UPS batteries; senses power disturbance, places on system CRT; 

orderly system shutdown closes all files when power reserve 
approaches critical point; reboots system when power is re- 
stored. 
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Wireless device 
By Swintek Enterprises 

Mark 200D/CT-Q50: on- camera listening unit with pocket 
receiver, earpiece; replaces wired intercoms with wireless link 
operating in 72MHz to 216MHz frequency range; compatible 
with intercom systems. 

Circle (425) on Reply Card 

Expanded speaker line 
By JBL Professional 

Control Micro, SB Micro: a loudspeaker and subwoofer, 
respectively; Micro unit for on- console, fixed placement or other 
limited space monitoring; SB Micro for full range response in 

a compact speaker system; magnetic shielding allows place- 
ment close to computers, video equipment without noise 
pickup. 
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Power monitoring 
By Jensen Tools 

Power disturbance analyzer: monitors, analyzes and 
records 900 events with time, value, duration of each distur- 
bance; 10 -hour rechargeable battery; fuse protected; detects 
sags, surges, high /low averages, spikes, high /low frequency 
and HF noise; internal thermal printer may be used to log 
events. 

Circle (389) on Reply Card 

Do you have 
the solution? 
Solutions come in many 
forms. The key is knowing the 
correct formula. 
Synergistic Technologies, Inc. 
excels at facility design for video 
and audio production studios - 
solutions that incorporate state -of- 
the -art technology to achieve 
cost -effective, efficient operation. 

Easier said than done? 
Our team of design consultants 
and technical personnel make it 
easy because we have the 
training, expertise, and creativity 
to formulate just the right answer 
for you. And, because we 
function as independent 
consultants, we interface directly 
with your staff to provide project 
management for new facility 
design, expansion, or renovation. 

Using integrated Computer - 
Aided Design and 
Engineering systems, our 
highly trained team 
specializes in: 

Equipment Specification 
and Budget Development 
Space Planning and 
Architectural Design 
Acoustic Analysis and Design 
Video and Audio System Design 
Computerized Documentation 
Custom Fabrication 

STI has installed dozens of 
sophisticated systems, which 
include pre -site assembly 
and testing in our fabrication 
shop, on -site installation and 
integration, and system 
performance verification. 

In short, Synergistic 
Technologies, Inc. has the 
experience, knowledge, and 
talent that gives us the 
creative edge. 
We are the solution! 

For more information call Mark Valenti 
412 1 928 -0448 

SYNERGISTIC 
TECHNOLOGIES 
INCORPORATED - SUITE 102 THREE PARKWAY CENTER 

PITTSBURGH, PA 15220 f 
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Ufttede Off -The -Shelf 
Shipping! 

RACK SLIDE KITS 
NOW AVAILABLE: 

A full line of kits for 

rack mounted VCRs. 
Expensive tape decks 
pull easily from rack 
cabinets, stay securely in 
place for equipment 
accessibility, head clean- 
ing, and maintenance. 

Designed to fit Sony, JVC, 
and Panasonic VCRs 

Precision ball bearing 
slides 

Fast, easy installation 

For FREE Full -Line 

Catalog call toll -free: 

800-447 -2257 
THE WINSTED CORPORATION 

10901 Hampshire Ave. So. Minneapolis, MN 55438 

TELEX: 510 601 0887 

FAX: 612- 944 -1546 
Circle (82) on Reply Card 

Silver Plated N Connectors 

1- 800 -233 -1728 
Just a Phone Call Away! 

RF Connectors has the 
largest inventory of 
Silver Plated N Con- 
nectors... just a phone 
call away! 
RF's N Connectors and 
Adapters are designed 
with silver plated bodies 
to prevent intermodula- 
tion. Each connector has 
gold plated contacts for 
superior conductivity and 
Teflon* dielectric for ul- 
timate frequency perfor- 
mance and power han- 
dling capabilities. 

Trademark of Dupont Corporation 

° PROFE55o2 
GoNNéCTOR" 

Unlimited 
Lifetime 

Warranty 

a 
connectors 

A Division of RF Industries, Ltd. 

(619) 587 -0656 (National) 800- 233 -1728 (Fax) 619- 587 -0049 

(Telex) 499 -3540 LSV /10040 Mesa Rim Road. San Diego. CA 92121 
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Terrestrial microwave 
By Loma Scientific 

LS150ST, LSI100ST: 50W, 100W solid -state TV transmitters; 
designed for ITFS, OFS, MMDS services; linear GaAs FET am- 
plifier provides outputs between 20W to 100W; FCC type - 
accepted; front -panel diagnostics, broadband RF modular 
design. 

Circle (392) on Reply Card 

Surge suppressors 
By MCG Electronics 

Micro-Z circuit: reduced let- through and surge remnant volt- 
age with power -protected equipment; proprietary circuitry cuts 
internal voltage drop and minimizes external voltage drop in 
connecting wiring; redundant MOV modules with less than 5ns 
reaction times. 
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On- camera prompting 
By Media Technology /MT/ 

Wide -angle prompters: camera -mounted video prompting 
systems; 9 -inch, 12 -inch and 15 -inch sizes provide wide -angle 
viewing; 12VDC or 120VAC operation; adjustable for various 
camera lens /head combinations; 15 -inch speech prompter for 
podium use features laminate or wood grain finish. 
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Audio line testing 
By Danbridge A/S 

DB 301 sequence generator: test source for automatic or 
manual testing of broadcast audio lines; 1Hz audio frequency 
resolution with 0.1dB output level control; provides pure sine 
wave and difference frequency distortion signals for special 
"near band edge" tests; remote control of eight preset test se- 
quences and reference tones; meets CCITT 0.33 specifications. 

Circle (361) on Reply Card 

UHF TV power device 
By EEV 

IOT 7360: high- efficiency inductive output tube for visual 
or aural power amplifier service to 60kW with figure of merit 
to 130% possible; air -cooled external cavities, water cooling 
for body and collector; density bunching of the electro- 
magnetically focused electron beam is achieved with a grid 
driven by an RF cavity; beam power varies with depth of modu- 
lation; single tube continuously tunable over bands IV and V 
permitting faster changing. 
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Component production titling 
By Knox Video Products 

K20 Plus /S graphic tiller: combines features of K20 char- 
acter generator with Y/C component inputs and outputs; switch- 
ing between composite and Y/C components; standard con- 
nectors follow Y/C DIN connector specifications for S -VHS 
equipment; 64 -page memory protected through a backup pow- 
er cell. 

Circle (390) on Reply Card 

www.americanradiohistory.com

www.americanradiohistory.com


SMD tools 
By PACE 

ThermoPik: handpiece for PACE soldering power sources; 
designed for flatpack components; directs controlled heat at 
soldered joints instead of adjacent components; vacuum pick 
with finger control to lift component from board; 1 -hand op- 
eration. 

ThermoTweez: handpiece to reflow solder and remove var- 
ious surface -mount components; unit grips component for 
removal from board when solder is hot. 

Mini ThermoJet: soldering system handpiece directs jot of 
heated air to reflow solder with minimal damage to adjacent 
components; finger activation of air jet in pencil -grip design; 
several air -nozzle geometries to meet specific requirements. 
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Multichannel remote 
By ES)? 

UIR -16 controller: universal infrared control system; 16- 
channel control programmable on site; fiber -optic cables cou- 
ple to controlled equipment; non -volatile storage of learned 
codes; rack -mount configuration with UL- listed power supply. 

Circle (365) on Reply Card 

Interference reduction 
By INDUS -TOOL 

Noise suppression system: series of filters for power, tel- 
ephone line outlets; reduces damaging high- frequency noise 
that enters fax, modem connections from external sources; pro- 
vides power surge protection. 

Circle (367) on Reply Card 

PC protection 
By TrippLite 

BC -450 LAN backup: 450VA battery backup system; re- 
moves spikes, noise from power line, provides RFI /EMI filter- 
ing; brownout protection at 103VAC; can be used with UPS 
monitoring software. 

Circle (377) on Reply Card 

Audio, video DAT 
By AIWA America 

HD- X3000: portable DAT recorder; 16 -bit linear perform- 
ance in package weighing 31 oz.; AES /EBU digital in /out in- 
terface; Cannon connectors; operates three hours, 40 minutes 
from internal lead acid and 10 AA -cell external power source. 

MMD -100 VTR: DAT recorder for still video with 450 -line 
horizontal resolution using 8 -bit architecture; wide range of 
inputs accepted. 

HD -V2000 recorder: portable DAT unit for simultaneous 
recording of audio and still video; capacity of 3,600 stills with 
audio on a 120 -minute DAT tape. 

Circle (351) on Reply Card 

` Critical Applications 
Demand Specialized 

Uninterrupted Power 

BENLMAN SEiMFS }ñ:i 

That's why Behlman created the H- Series Uninterruptible Power Supply. 

The H- Series is designed to handle critical loads which are more 

demanding than everyday computer room requirements. This unique 

product safeguards your entire system, not just the computer, eliminating 

catastrophic power losses and line disturbances. No other rack -mount UPS 

combines so many features. You get the smallest -lightest package available, 

high reliability and the technical characteristics necessary for today's critical 

applications and tomorrow's unknown requirements. 

Critical Industrial 

Testing Continuity 

Communications 

Mobile 

Broadcast 

Robotics 

When you need AC Power, think Behlman. 

Call or write today for more information. 

BEHLMAN 
An Astrosystems Company 

Process Control 

Remote Sites 

Automation 

Call (800) 456 -2006 

2021 Sperry Avenue, 118 
Ventura, California 93003 

Phone (805) 642 -0660 
FAX (805) 642 -0790 

Circle (84) on Reply Card 

IsE INTERFORMAT 
TRANSLATORS 

TYPE 734 - RGBS to Y, R-Y, B-Y 
TYPE 735 -Y, R-Y, B-Y to RGBS 

FR 730 FRAME HOLDS 3 BOARDS, ANY MIX 

Absolute conversion accuracy 
Long term stability 
10 MHz bandwidth 
Adjustable Y setup 
On -board horizontal phasing 
Comp or non -comp RGB outputs 
Betacam, MII or SMPTE /EBU levels 
525 or 625 line operation 

broadcast video systems ltd. 
40 West Wilmot St., Richmond Hill, Ontario L4B 1H8 

Telephone: (416) 764 -1584 Fax: (416) 764 -7438 j 
Circle (85) on Reply Card 
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¡Pro fessional services / IPreviewl 
RADIO ENGINEERING CO. 

P.O. Box 5457, SANTA MARIA, CA 93456 
CONSULTANTS 

ALLOCATIONS, INSTALLATIONS. FIELD 
ANTENNA & TYPE ACCEPTANCE MEASUREMENTS 

Serving Broadcasters Over 35 Years 
NORWOOD J. PATTERSON (805) 934 -5741 

Robert J. Nissen 

THE NISSEN GROUP, INC. 
Communications Technology Consultants 

32 Ridge Drive Port Washington, New York 11050 
(516)944 -5477 

NETCOM (201)837-8424 

NETWORK COMMUNICATIONS CONSULTANTS 
931 TEANECK RD TEANECK. NJ 07666 

STATE.OFTHE -ART ENGINEERING FOR AUDIO a VIDEO 
FACILITY PLANNING 

SISTEM DESIGN 

CAD SERVICES 

JAMES TRONOLONE 
ENGINEER 

D. L. MARKLEY 
& Associates, Inc. 
CONSULTING ENGINEERS 

2401 West Muss Ave. 
Peoria, Illinois 61604 

(309) 673 -7511 
Member AFCCE 

TEKNIMAX 
TELECOMMUNICATIONS 

DCnnts R. CIAPURA 
FAESIDEnT 

11380 FORM-VIEW LP. 
SAn DIEGO. CA 97131 (6191 695-2429 

h e m 
COMMUNICATIONS, INC. 

1 -800- 444 -0856 
SateIit 'ems Engineering Design & Construction 

T.I. Busting -r,g Systems Transportable and Fixed Uplinks 

(805) 963-3765 FAX (805)962-0920 
427 E. Montecito St., Santa Barbara, CA 93101 

Washington DC Lake Tahoe Los Angeles Seattle 
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I N T E R N A T I O N A L 

"SPECIALIZING IN THOMSON -LGT SPARES" 

Shirley Marple 
11177 Bluegrass Pkwy 
Louisville, KY 40299 USA 
TELEX 857637 

Off. (502) 267 -6300 
FAX (502) 267 -0088 

ERIC NEIL ANGEVINE, P.E. 
consultant In acoustics 

specializing in broadcast studio acoustics 

910 Lakeridge Drive Stillwater, OK 74075 
405 - 744 -6444 405-372 -3949 

East Coast Vtdeó SySte111S 

A lull servile 
company providing... 

Consultation 
Engineering & Design 
Installations 
Training 

Serving... 
Cable Systems 
Corporate Facilities 
Broadcast Facilities 
Teleproduction Facilities 

52 Ralph Street, Belleville, NJ 07109 1201) 751.5655 

CALL US For New and Rebuilt 
Radio Broadcast Equipment 

411EL____IALL 
Electronics 

(804) 974 -6466 
1305-F Seminois Trail . ChadottipsvIlle, Vs. 22901 

JOHN H. BATTISON PE. 
CONSULTING BROADCAST ENGINEER, 
FCC APPLICATIONS AM, FM, TV, LPTV 

Antenna Design, Proofs, Fieldwork 
2684 State Route 60 RD *1 

Londonville, OH 44842 
419 -994 -3849 

PROMOTE YOUR SERVICES 

and increase business 
for as low as $133 per insertion. 

Call 913/541 -6745. 

May... 

ANNUAL RF TRANSMISSION 
SPECIAL ISSUE 

Directional Antenna 
Assessment 

Many of today's AM stations have an- 
tenna systems that need thorough evalu- 
ation. The problem is that doing so re- 
quires special knowledge and expertise. 
This article shows how to perform a 

complete analysis of an AM RF system. 
It also gives insight on how the station 
engineer can tune the system for max- 
imum performance. This feature is the 
RF guidebook for AM station engineers. 

Measuring Earth Station 
Antenna Performance 

Earth station antennas are often select- 
ed based on size and the assumption 
that "x" meters will produce the needed 
performance level. Unfortunately, that 
belief often can result in excessive costs 
or disappointment in the actual results. 
This article outlines steps to follow in 
the selection process. 

Solid -State vs. Tubes in TV 
Transmitters 

It is no longer so easy to decide between 
tubes and solid -state, even in TV trans- 
mitters. This article looks at both sides 
of the issue. 

June... 

NAB CONVENTION REPLAY 

Perspective on the 
Convention 

The NAB convention remains the pri- 
mary event for most broadcasters and 
video production professionals. BE 
coverage details the key points of the 
5 -day affair. 

NAB Engineering 
Conference Report 

Many of the technical papers present- 
ed at the engineering conference rep- 
resent tomorrow's technology. Others 
are designed to help engineers take ad- 
vantage of today's hardware. The report 
will highlight those papers that will af- 
fect the engineering community. 

Pick Hits of the '91 NAB 
Our annual Pick Hits panel can help you 
locate the key products introduced at 
this year's show. A panel of indepen- 
dent, highly qualified judges scour the 
floor, looking for those unique and use- 
ful items that can help produce a win- 
ning signal for your station. 

Show of Shows 
The hundreds of new products intro- 
duced can never be seen while you are 
at the show. Carl Bentz, BE special 
projects editor, relieves that burden with 
his detailed coverage of all the new 
items shown. 
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1991 SBE 
CONVENTION 
SCHEDULE 

Plan now to attend the 1991 SBE 
Na:ìonal Convention and Broadcast 
Engineering Conference in Houston, 
Oc:. 3 -5. 

Special NASA Tour. This year, SBE 
attendees have the opportunity to see 
behind the scenes at NASA. Special 
SBE -only tours have been arranged 
for attendees. Transportation from the 
convention to NASA will be available. 

Career Sessions. SBE convention 
attendees will be offered an outstand- 
ing lineup of seminars and sessions. 
Coordinated by BE magazine, the 
seminars will show you how to suc- 
ceed in today's market. 

Schedule highlights: 
Television and Radio: The Regulation 
Front. 

Get the latest word on recent FCC 
rule changes for television, radio and 
LPTV. Find out how the FCC field of- 
fice will inspect your station. 

State of the Industry. 
Don't miss this important session as 

incustry leaders tell you what's com- 
ing and how to prepare for it. From 
tomorrow's technology to WARC -92, 
to the ever closer challenge from Tel- 
co, you will want to attend this session. 

RF Technology. 
As long as broadcasters still rely on 

transmitters, engineers will need to 
knew how to select and maintain these 
devices. Recent developments in tube 
and solid -state technology could mean 
big changes in your station. 

Automation Comes of Age. 
Learn how automation will increas- 

ingly affect your station's operation. 
Will you or someone else direct its im- 
plementation? 

New Developments in UHF Tech- 
nology. 

Update on high -power UHF power 
devices. From Klystrode to MSDC to 
high -power tetrodes, engineers must 
keep abreast of new improvements. 

New Technology for Radio. 
Beset by increasing competition, ra- 

dio broadcasters continue to look for 
ways to use technology to get that ex- 
tra measure of quality to capture the 
audience. Find out how new digital 
system and RF links can improve your 
station's operation - and profits. 

New Technology for Television. 
3roadcast technology for television 

changes almost daily. Engineers need 
to know how to apply the latest tech- 
niques and equipment to their sta- 
tions. Don't miss this session. 

Call SBE now for more information 
at 317- 253 -0122. 

/Classified/ 
Classified advertising now available as Classified Dis- 

play or By- the -word. 
Classified Display: $107 per column inch, per insertion, 

with frequency discounts available. 1 inch minimum, 10 
inches maximum per ad. Blind ads $40 additional. Read- 
er Service number $50 additional. Spot color available for 
$150 (color determined by publisher). 

By-The-Word: $1.75 per word, per insertion. Initials and 
abbreviations count as full words. Blind ads $40 addition- 
al. Minimum charge $40 per insertion. No agency discounts 
allowed for classified ads. 

Contact Renée Hambleton, at (913) 888 -4664, for infor- 
mation on frequency and pre -payment discounts. To place 
your classified ad send your order and materials to Broad- 
cast Engineering, Classified Ad Mgr., P.O. Box 12901, Over- 
land Park, KS 66212. 

HELP WANTED 

TELEVISION SALES /SALES ENGINEER 
Position located in South Florida. Candidate should be will - 
mg to travel, have at least two years experience in sales 
to TV stations. dealers and production facilities. A Will - 
ingness to Succeed and a Positive Attitude is a must. 
Send Detailed Resume and Salary Requirements in Con- 
fidence to: 

Broadcast Engineering, P.O. Box 12901 
Dept 722, Overland Park, KS 66212 

MAINTENANCE ENGINEER. Fox Television, KRIV Hous- 
ton, TX is seeking a maintenance engineer. Applicants must 
have at least five (5) years minimum television broadcast 
maintenance experience. Must be familiar with small for- 
mat videotape and Sony betacam format. Must have FCC 
license or SBE certification. Interested applicants should 
contact: Wendell Wyborny, V/P Chief Engineer, KRIV -TV, 
P. 0. Box 22810, Houston, TX 77227 E.O.E. 4-91-2t 

KTNQ /KLVE (RADIO) SEEKS CHIEF ENGINEER. Qualifi- 
cations include knowledge of digital transmitters; modern 
AM /FM audio processing; AM directional patterns; studio 
maintenance; FCC rules and regs. Knowledge of Spanish 
helpful but not necessary. Resumes only to: Kenneth D. 
Wolt, President /General Manager, KTNO/KLVE, 1645 North 
Vine St., Hollywood, CA 90028. Equal opportunity employer. 

4 -91 -1t 

ENGINEER - BROADCAST APPLICATIONS 
Major progressive UHF television transmitter manufacturer 

is seeking a Systems Applications Engineer who has broad 
knowledge of transmitter and RF components to work with Sales 
and Engineering support groups. Responsible for preparation 
of proposals. bills of material. and for providing technical sup- 
sort to Sales staff. 

Comark offers competitive salary and liberal benefit plans 
Send letter of interest and resume to: Comark, Personnel 
Manager, P.O. Box 229. Southwick, MA 01077. EOE 

WESTINGHOUSE BROADCASTING is accepting applica- 
tions for experienced engineers who are proficient in main- 
tenance, troubleshooting, and construction with minimal 
supervision. An ASET /BSET /BSEE degree along with 5 
years of commercial broadcast engineering experience in- 
cluding directional AM's and class C FM's is required. Non - 
degree applicants with proven credentials will be consid- 
ered. We are an equal opportunity employer with a satisfy- 
ing working environment offering an excellent 
compensation and benefits package. Mail your resume and 
salary requirements to KILT Radio, Engineering Manager, 
500 Lovett Boulevard, Houston, TX 77006. No phone calls 
please. 4 -91 -lt 

HELP WANTED 

TV /RADIO SALES ENGINEERS 
needed for various countries 
throughout Latin America. If you are 
interested in keeping your present 
job and /or have the ability to sell to 
engineers and managers in your 
own country, please reply in writing 
to: Broadcast Engineering, Dept. 
723, P.O. Box 12901, Overland Park, 
KS 66212. 

KIRO in Seattle has an immediate opening for a TV News 
ENG Maintenance Technician. Position requires a tech- 
nical school graduate with a minimum of 3 years experience 
repairing, troubleshooting, and maintaining ENG equip- 
ment. Experience setting up microwave remotes and RF 

repair experience a plus. If you want to live in the nation's 
most livable city, send resume to: Debbie Wolf, KIRO, Inc., 

2807 3rd Ave., Seattle, WA 98121. EOE. 4 -91 -1t 

WANTED 
Satellite Earth Station Operators. Military/technical ex- 
perience ok. Please send resume to: S.T.A.RS., 16250 Fil- 
bert St., Sylmar, CA 91342. Attn. Sharon Pyne. 4 -91 -3t 

On Line Editor - #1 Market 

Leading independent television station is 

looking for an accomplished on -line editor 

to work with award -winning promotion 

team in multi- format facilities, including 

new, all- digital (D2) edit suite. Candidate 

must have excellent creativeand technical 

capabilites. Must be thoroughly proficient 

with Grass Valley 300 switcher and Sony 

BVE- 9000 or similar editor. Must be 

capable of quickly learning operation of 

new digital video switcher, digital audio 

mixer, Chyron Infinite, Sony DVR -18's. 

This is a cutting -edge opportunity for a 

proficient, visionary editor to play a key 

role for a leader in the broadcast field. 

Please send non -returnable tape, resume, 

and salary requirements to: 

WPIX -TV 
220 EAST 42nd STREET 
NEW YORK, NY 10017 

ATT: Human Resources Dept. 

A Tribune Broadcasting Company. 
We are Equal Opportunity Employer 
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HELP WANTED 

-We're loop for an 
exceptional Broadcast 
Equipment Engineer. 

Contact us if you are a skilled broadcast equip- 
ment engineer eager to work with a fast-growing 
customer -support oriented Sony Broadcast 
representative. 

The indhidual will assume responsibility for 
our professional equipment repair and service 

department. Position requires comprehensive 
skills & familiarity with die industry. A minimum 
of 3 years experience is required. Completion of 
Sony Broadcast training program is an asset. 

Excellent salary, medical benefits, company 
car, performance incentive program, and upbeat 
working atmosphere. Sunny, southern California 
location. Well help with relocation expenses. 

If you're the highly motivated individual we are 
looking for, send or fax your resume to the ad- 

dress below: 

INN llll 111!1 INC. 
425 NORTH MOSS STREET 
BURBANK, CALIFORNIA 91502 
TEL:818- 841 -9655 FAX:818 -841 -7649 

,J1¡ANSMITTER SUPERVISOR. For UHF Transmitter in the 
,,.gem Joaquin Valley, California. Must have thorough knowl- 

page of transmitters and all equipment related to a remote 
'atte. Must be in excellent health and have a good mechan- 
ical ability, Competitive salary and benefits. Send resume 

. and salary requirements to: Chief Engineer, P 0. Box 2929, 
Bakersfield, CA 93303. EOE 4 -91 -2t 

I TRANSMITTER /STUDIO MAINT. ENGINEER: 3 -5 yrs. ex- 
periénce required on transmitter & studio equipment repair 

r °& maint. UHF & FM transmitter background a plus. Send 
presume to WXEL Personnel, P. 0. Drawer 6607, W. Palm 

Beach, FL 33405. EOE 4 -91 -1t 

KFVS-TV in Cape Girardeau, Mo. is seeking a Chief En- 
gineer. The applicant must presently be a Chief Engineer 
or Assistant Chief and /or have significant experience with 
ail. current TV systems. Must have FCC general class 
license. Send resumes to Frank Knight, Business Manag- 
er, KFVS -TV, Box 100, Cape Girardeau, MO 63702. Phone: 
314- 335 -1212: EOE 4 -91 -1t 

ELECTRONIC MAINTENANCE TECHNICIAN: First -rate, 
experienced technician, capable of caring for wide range 
of modern equipment in a large network affiliate. Solid tech- 
nical background. Heavy experience in systems trouble 
shooting and repair of studio video and audio equipment, 
digital 'equipment, computer systems, Electronic News 
Gathering equipment, video and audio recording equip- 
ment, etc. FCC General License required. Qualified appli- 
cants, send resume to Human Resource Department, 
KOMO Television, 100 Fourth Avenue North, Seattle, WA 
98109. Equal 'opportunity employer. 4 -91 -1t 

SITUATIONS WANTED 

TV MAINTENANCE ENGINEER 12 years, BSEE, studio, re- 
mote, satellite, software, Los Angeles area (818) 761 -0775 

4 -91 -1t 

TRAINING 
FCC GENERAL CLASS LICENSE. Cassette recorded les- 
sons with seminars in Washington, Newark, Philadelphia. 
Bob Jo hnsonTelecdmmunicatìons, Phone (213) 379 -4461. 

05 -90 -tf n 
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'Classified 
HELP WANTED 

DIRECTOR OF 
TECHNICAL SERVICES 

Broadcasting Services, 
Michigan State University 

The person hired to fill this newly creat- 
ed senior management position will be 
responsible for shaping the technical fu- 
ture of the engineering department of a 
multi- faceted telecommunication facility, 
which includes public broadcasting sta- 
tions WKAR- AM- FM -TV, extensive cam- 
pus and community cable systems and 
satellite uplinks. 

Duties include on -going system design 
and expansion, maintenance, budget 
planning and implementation, and tech- 
nical staff hiring, training and super- 
vision. 

Seeking an enthusiastic, energetic 
candidate with strong communication 
and managerial skills. Four -year degree 
in electronics field or equivalent ex- 
perience plus five or more years of 
progressively responsible experience in 
broadcast production and distribution 
services required. SBE or other certifi- 
cation a plus. 

Salary commensurate with qualifica- 
tions and experience and includes excel- 
lent university benefits. For an applica- 
tion please contact Human Resources 
Systems, Employment Office, Michigan 
State University, 110 Nisbet Building, 
East Lansing, Michigan 48824 or call 
(517) 336 -1662. Please reference vacan- 
cy number S00078. Applications will be 
accepted until May 1, 1991. 

Michigan State University 
is an EEO /Affirmative Action Employer. 

FOR SALE 

0111101.-...., . a,. 
GCR -501 Contactor 

GELECO 
Fast delivery 

Lowest 

1 Prices 
Phone (416)421 -5631 

Fax (416) 421-5631 

Circle (103) on Reply Card 

RECENTLY PURCHASED 
AND NOW FOR SALE! 

New GE /RCA Broadcast Transmitter Parts 
Acquisition Price 2.9 million 

Call for inventory list 
1 lot purchase - make offer! 

ISI ELECTRONICS 
612 -332 -2369 FAX 612 -332 -8481 

CAPACITORS OVERNIGHT 
Power Supply- computer grade: up to 450VDC 
Transmitting - MICA - Sangamo, Cornell -Dubilier 
Oil Filled - Non -PCB Oval, Rectangular 

Relays Filters Transistors 
Any Parts starting with 1N or 2N 

1- 800 -323 -0460 FAX 1- 802 -425 -3664 
Kellner Electronics, Inc., Charlotte, VT 05445 

FOR SALE 
SONY 1 INCH: BVH- 1100A, 1100, or 1000s - Warrantee. 
Betacam, Cameras, TBCs, Decks, Monitors, and RCA Film 
Chains and parts. We buy clean late model equipment. 
(609) 785.1709. 04 -91.1t 

REFURBISHED VHS 
DUPLICATORS 

Panasonic AG -6800, AG -6810 
AG -6650 
Professionally maintained 

$ 
G RPLEX 

FROM T395 708.6735400 

KLYSTRON VARIAN VA- 953H/S, 17,000 total hours, 60 Kw 
visual power, delivered, installed, and tuned. Includes one 
year warranty. Harrison Systems Ltd., (301) 595.9220. 

4 -91 -3t 

FREE 56 -PC CATALOG 

Complete line of aud:r, 
'nodules and accessories for all engineered 

sound & broadcast applications 

!MODULAR AUDIO PRODUCTS 
1.800. 333. 7697.516- 345.3100 FAX 516-345- 3106 

DEMO & USED EQUIPMENT BROKER 
Hundreds of items listed up to 70% off! 

NOW is the time to ASSESS THE PRODUCTIVITY OF 
YOUR INVENTORY and Eliminate non -profitable items 
from your inventory. DON'T WAIT AS EQUIPMENT 
VALUES DROP 

PROVID SUPPLY HAS THE TALENT TO IMPROVE 
YOUR BOTTOM LINE BY SELLING YOUR UNDERUTI- 
LIZED, EXCESS EQUIPMENT FAST! 

BUY Pre -owned or Demo Equipment. Maximize Your 
Company's Limited Resources. SAVE Thousands of 
Dollars and S- T- R- E -T -C -H Your Budget. 

PROVID SUPPLY CAN FIND WHAT YOU ARE LOOKING FDRII 

Mobile Trucks -many to choose from- fully- equipped sports 
trucks to empty ENG trucks. Complete editing systems & 
facilities- 1" A/B roll from $55,000; Interformat systems and 
3/4" systems. 1" VCR's- Sony BVH -2000 /BVT- 2150 -$31,000: Am- 
pex VPR -6 /Zuess- $37,500; Ampex VPR- 2 /TBC -2- $12,000: 
Hitachi HR- 200B/TBC- 200 -$12.500; We & S -VHS VCR's, rrany 
broadcast and professional units to choose from; Gmpilcs 
Systems- Colorgraphics Artstar 3D system complete -$55,000; 
Ouantel Classic Paintbox system w /Cypher 3D software com- 
plete suite for $225,000; Character Generators- Chyron 4200's 
dual channel from -$37,900; Scribes Superscribes, Quanta la's, 
Laird 1500's and many more titters; Digital video- Ampex ADO's 
Abekas A -42, 52, 53D, 62's, Microtime ACT I & Ill, DVE's of 
all sizes available; Monitors, Video Projectors, Sync & Distri- 
bution. Test Equipment, Microwave /RF Equipment, Lightir'g- 
Lowel, Mole and others. Tripods by Miller, Vinten, Sechtler, 
O'Connor. THOUSANDS OF BRAODCAST VIDEO, AUDIO AND 
ACCESSORY PRODUCTS AVAILABLE FOR IMMEDIATE 
DELIVERY. 

MANY NEW PRODUCTS, FACTORY "A &B" STOCK AND 
DEALER DEMO INVENTORY FOR SALE AT SIGN FI- 
CANT SAVINGS!! 

Let us shop for you!! 
New address & phone numbers!!! 

PROVID SUPPLY CORP. 
(708) 670 -PROS FAX: (708) 670 -7892 

TUBES 4CX1000A, 4CX250B, 4- 1000A, 4CX15000A, and 
more. We carry large inventory, all major brands ,EEMAC, 
AMPEREX, RCA) Call Stew 1- 800.842 -1489. 01-91 -tin 

EQUIPMENT WANTED 
WANTED: USED VIDEO EQUIPMENT. Systems or compo- 
nents. PRO VIDEO & FILM EQUIPMENT GROUP: the larg- 
est USED equipment dealer in the U.S.A. (214) 869 -0011. 

04.91 -tfn 
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WE PLACE ENGINEERS 
CHIEFS, ASST. CHIEFS, MAINTENANCE 

TECHNICIANS, SATELLITE AND XMITTER 
Employer & Employee Inquiries Invited 
(TV STATIONS, POST PRODUCTION, MFG.) 

PHONE RESUME -- Mark Kornish 

key systems 
international, inc. 
479 Northampton Street 

Kingston, PA 18704 

Phone (717) 283 -1041 
Fax (717) 287-5889 J 

FOR SALE 

The Best Values in used broadcast 
equipment are in our FREE Catalog! 
Call Write or Fax toda ! 

MICOR VIDEO EQUIPercgT_ 

5545 N. Clark Street. Chicago, Illinois 60640 -1222 
312 334 4300 Telex 910 240 9449 Fax 312 334 4385 

COMPLETE VIDEO PACKAGE - One and 3/4 inch formats. 
Location, studio and post. Includes three BVH- 1100A's, BVE- 
5000, ADO -2000, Ampex 4100, Chyron Scribe, two Ikegs- 
mi HL- 79D's, etc., etc. Over $750,000 invested. Best offer 
over $225,000. (804) 622 -2111. 4 -91 -1t 

SONY, PANASONIC, JVC 
Authorized Parts Distributor 

SEI ELECTRONICS 
2520 -22 N. Broad St., Philadelphia, PA 19132 

215- 223 -9400 800 -523 -0894 
FAX: 215 -223 -9423 

Circle (100) on Reply Card 

Tektronix 1450 Demod with VHF Tuneable Downconvert- 
er. $12,500. Recently calibrated. 916 -852 -7626. 4 -91 -2t 

Pro Audio Resources 
Audio Equipment Brokers 

Turn Your Current Pro Audio Equipment into $$S 
Through our FREE Listing Service. Call for info today! 

NAB Demo Specials from Major 
Manufacturer's At Substantial 
Savings...Quantities Limited 

Samples from Pro Audio Resources Listings.' 
RECORDERS -'New JVC DS -01900 Serial /R- DATMTR -9011 
Call Now" Analog /Digital; Choose from Otani, Sony, MCI, 
Panasonic DAT, Tascam 16 -trk, Akai. CONSOLES -Sound Work- 
shop 40 32 -in. ready for PC -based automation upgrade; Ward 
Beck S -TV 32 -in master control desk. MIXERS -Serial con- 
trolled for video applications...starting at under $4500 Many 
others from Ramsa, MCI, Yamaha, Soundcraft, Sony. 
SPEAKERS -New Celestion 3s 8 5s. perfect for edit suites; 
PRO MICS -Lays, hand -held, shot gun, studio starting at $50 
Call for latest updates on computer -based digital audio prod- 
ucts for MAC, IBM, Amiga as well as leading proprietary 
systems. 
New IBM CD- quality internal module plus advanced software 
supports; complete SMPTE -based audio for video post - 
ing...STARTING AT UNDER $2000. Similar values available 
for the MAC at LOW introductory prices; features never offered 
before at this price...time compression /expansion; EQ and 
real -hrre processing. 

Call Pro Audio Resources at our new phone or FAX 
708 670 -PROS...FAX 670 -7892 

A Division of PROVID SUPPLY CORPORATION 
Your Complete Video Resource 

IClassifiedl 
FOR SALE 

The REMOTE CONTROL 
Solution 

5 function remote control over any 2 wires. 
Remote control WHEN and WHERE you need it. 

Simple, quick, and easy to install. 
Control practically any machine. 

R-TEC Systems (213)650.5256 
1032 N. Sweetzer, °212, LA, CA 90069 

NEW AND USED 4.6.1148 GHZ DISHES, waveguide, con- 
nectors, mounting hardware, etc. For complete list call or 
write Dudley Tower Service, Inc., 125 Eastman St., P O. Box 
1186, Easton, MA 02334, 508- 238 -7331. 4 -91 -1t 

iPfI 
BROADCAST 

STOBE,INC. 

VIDEO /AUDIO /RF 
Buy Sell 

Consign Service 
Over 3000 items 

in inventory 
Burbank, CA 818.845 -7000 

New York, N.Y. 212.268 -8800 
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Replace incandescent 
s with 

indicator 
lamps 

high reliability 
LED 

equivalents. 
.. - - - Eliminate 

the 

relamP 
need tanels & switches 

contro p 

Bright LED's 
Standard Lamp Bases 

100,000 hour I I t year) 
shockproof life 
4, 5, 6, 12, 14, 24, 28 
VOLTS 
Midget flanged, 
grooved, bi -pin. tele- 
phone slide bases 
red, green, or yellow 
LED colors 

RIGHT BULB, 

RIGHT PRICE, 

RIGHT DELIVERY 

LAMP 
TECHNOLOGY wc. 
1645 Sycamore Ave 
Bohemia, NY 11716 
516 -567 -1800 
FAX, 516.567 -1806 

1- 800 -KEEP LIT 
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Affordable Excellence! 
Benchmark Media Systems has become the industry reference for quality audio. 
No- compromise performance, unequaled versatility, and 100% test and calibra- 
tion are a part of every one of our products. Our product line includes: 

Audio DAs with Remote Gain & Mode Control 
Peak and VU Metering Systems 
Interface Systems and Modules 
Microphone Preamplifier Systems and Mic -Pre DAs 
Numerous NEW products not yet in our catalog. 

the !maso re ur cuellenee.r'I 

BENCHMARK MEDIA SYSTEMS, INC. 
5925 Court Street Road Syracuse, NY 13206 

Call 800 -262 -4675.315- 437 -6300 FAX 437 -8119 

SERVICES 

F I N A L L Y ! 

T GHZ. VIDEO MICROWAVE EQUIPMENT AVAILABLE FOR RENT ANYTIME! 

21 Channel Selectable 3/12 Watt Portable AC/DC Transmitters 8 
Receivers with 2 Channel Audio. Also - Dishes. Dualrods. 
Tripods. Back -up Units. Wireless Cameras. Live Truck Si Eng. Crews. 

SPECIAL DISCOUNTS for Long Term 8 Multiple System Rentals. 

Emergency /Rush 
Delivery Capable /17 4-r r% 
24 Hours an Day 

LIVELINK SERVICES 
216/494-9303 6755 Freedom N W N Union 0+444120 

TRANSMITTER TUBE REBUILDING SINCE 1941: 
3CX2500, 4CX5000, 4CX15000 and many others. Write for 
details. FREELAND PRODUCTS INC., 75412 Hwy. 25, 
Covington, LA 70433. (504) 893 -1243 or (800) 624 -7626. 

01- 91 -tfn 

1w1`/aI,C711 
Arlo 

67111. . , 
STATE -OF- THE -ART, 8 BIT, 4 FIELD PROCESS 

PAL BETACAM SP PAL 111 S -VHS 
3/4' D -2 VIDEO -8 1/2" HI -8 

FREE FED -EX MASTER PICK -UP 
FROM ANYWHERE IN USA 

SAME DAY /OVERNIGHT TURNAROUND 

1-800- USA -DUB 1 
1 -8 0 0- 8 7 2- 3 8 2 1 .. IMMI. MM. . ..W ..-W. ii i iii I- ASP :': 0/8/1 

=117 

BROADCAST PERSONNEL 

Management Marketing 
Engineering Technical 
National listing of available personnel 

Employer Inquiries Invited 

Call 606- 491 -5410 for further information. 

Applicants: Fees are employer paid. Send resume, 

area preference, and salary requirement to: 

Ir Communication Resources 

T v P.O. Box 141397 Cincinnati, OH 45250 
606- 491 -5410 FAX 606 -491 -4340 

MAILING LISTS 
AM FM TV 

Labels or Diskette 

StationBase 
(800) 359 -2818 

Employer 
Paid Fees 

April 1991 Broadcast Engineering 103 
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lAd index i 
Page 
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Page 
Number 

Reader 
Service 
Number 

Advertiser 
Hotline 

Adams -Smith 89 73 508/562 -3801 Nesbit Systems 58 41 609/799 -5071 

A.F. Associates, Inc. 53 20 201/767 -1200 Nikon Electronic Imaging 5 6 800 /NIKONUS 

Alamar Electronics USA, Inc. 70 48 408/866 -9373 Odetics, Inc. 75 51 714/774 -5000 

Amber Electro Designs 30 17 514/333 -8748 Opamp Labs, Inc. 96 68 213/934 -3566 

Ampex (AVSD) 34 -35 35 800 /25AMPEX Orban, Div. of AKG Acoustics 7 7 415/351 -3500 

Ampex Recording Media 93 75 415/367 -3809 Otari Corp 15 11 415/341 -5900 

Anvil Cases, Inc. 94 79 800/359 -2684 Pacific Recorders & 
Engineering Corp. 3 5 619/438 -3911 

Audio Precision 13 10 800/231 -7350 

Panasonic 48A -H 33 800/524 -0864 
Auditronics, Inc 45 27 901/362 -1350 

Pesa America IFC 1 205/880 -0795 
The Broadcast Store, Inc 103 101 818/845 -7000 

Polyphaser Corp 42 24 702/782 -2511 
Behlman 99 84 805/642 -0660 

Polyquick 90 77 708/390 -7744 
Belar Electronics Laboratory 96 72 215/687 -5550 

Belden Wire & Cable 21 45 317/983 -5200 
Queue Systems 96 67 213/656 -0258 

Broadcast Video Systems 99 85 416/764 -1584 Ramko Research 52 36 800/678 -1357 

Canare Cable, Inc. 68 74 818/365 -2446 RF Industries 98 83 800/233 -1728 

Chrontrol 72 106 619/566 -5656 Rohde & Schwarz USA, Inc. 56 39 301/459 -8800 

Cipher Digital, Inc. 94 80 301/695 -0200 Sachtler Corp. of America 57 38 516/867 -4900 

Clear -Corn Intercom Systems 92 78 415/527 -6666 SCA Data Systems, Inc 85 61 213/576 -0655 

Computer Assisted Technology 88 70 212/360 -2591 Schmid Telecommunication 67 46 800/955 -9570 

Datatek, Inc. 61 42 800/882 -9100 SEI Electronics 103 100 215/223 -9400 

dbx, Div. of AKG Acoustics 17 12 415/351 -3500 Shure Brothers, Inc. 11,62-63 9,59 800 /25SHURE 

Dynair Electronics, Inc 59 40 800/854 -2831 Sierra Automated Systems 72 55 818/840 -6749 

Electro -Voice 64 44 616/695 -6831 Sony Business & 
Professional Group 24 -25 800/635 -SONY 

Fast Forward Video 90 76 714/852 -8404 
Sony Pro Video Tape 40 -41 800/635 -SONY 

Geleco 102 103 416/421 -5631 

Staco Energy Products Co. 91 71 513/253 -1191 
Grass Valley Group 9 8 916/478 -3000 

Standard Communications 73 50 213/532 -5300 
Harris Allied 27 15 800/622 -0022 

Stanford Research Systems 69 47 408/744 -9040 
IFEMA /Expomusica 83 58 

STS -Skaggs Telecommunication 39 23 801/261 -4400 
illbruck 37 21 800/662 -0032 

Synergistic Technologies 97 81 412/928 -0448 
Jampro Antennas, Inc. 38 22 916/383 -1177 

Tascam 76- 77,78 -79 52,53 213/726.0303 
JVC Professional Products Co. 19 13 800 /JVC -5825 

Telemetrics, Inc. 46 28 201/423 -0347 
Lamp Technology 103 102 800 /KEEPLIT 

Leader Instruments Corp 47 29,30 800/645 -5104 Telex Communications, Inc. 86,87 62,63 800/828 -6107 

Lectrosonics 71 49 800/821 -1121 Total Spectrum Mfg., Inc 31 18 914/268 -0100 

Leitch Video of America, Inc IBC 2 800/231 -9673 Vertigo Recording Services 88 69 818/907 -5161 

3M Pro Audio /Video Products 29 16 612/733 -1959 Videotek, Inc 55 37 215/327 -2292 

Magni Systems, Inc 43 25 800/237 -5964 Vinten Broadcast, Ltd. 81 65 201/263 -4000 

Microwave Networks, Inc. 51 34 713/495 -7123 VYVX 33 19 713/223 -5100 

Midwest Communications Corp. 1 4 606/781 -2200 Wheatstone Corporation BC 3 315/455-7740 

Midwest Communications (DPS) 44 26 606/781 -2200 Winstead Corporation 98 82 800/447 -2257 
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LEITCH UNLOCKS 
STILL STORAGE 

01 IT MASTER CONTROL GRAPHICS +,,: EDIT 

DRIN 

R bkc 

Introducing STILL NETT" 

the Key to Multi -User Still Storage 

Advance into a new era in still management that breaks the 
confines of today's multi -user systems. 

STILL NET connects independent still stores, creating a multi -user 
environment so powerful that users are free to share their material 

without compromising their own operation. 

STILL NET, using the industry standard 
Ethernet, is uinbou'ded in size and time, 
and will grow as your requirements 
and technology change. 

STILL NET, multi -user Still Storage 
with a future. 

Call 1- 800 -387 -0233 and we'll show 
you the key to set Still Storage free. 

LEITCH 
Leitch Video of America, Inc., 825K Greenbrier Circle, Chesapeake, VA 23320 - Tel: (800) 387 -0233 Fax: (804) 424 -0639 
Leitch Video International Inc., 10 Dyas Rd., Don Mills, Ont., Canada M3B 1V5 - Tel: (800) 387 -0233 Fax: (416) 445 -0595 

Circle (2) on Reply Card 
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THE SP -6 IS LOADED WITH FEATURES! Like a 
powerful equalizer sect on that gives your talent greater 
creative freedom; four auxiliary sends that can be used 
for special effects, headphone feeds, or IFB mixes; both 
8 -track and stereo bus assigns for multi -track and dub- 
bing work; plus a croice of mono mic /line or stereo in- 
put channels. And, to keep things fast and productive, it 
even includes full machine control logic, control room 
and studio mutes, plus tally systems -just like you'd 
expect on an on -air console. The SP -6 provides inde- 
pendent headphone, control room and multiple studio 
monitors, and (of coarse) an automatic stereo cue /solo 

sys-em. Our unique track monitor section will speed 
your production pace, allowing simultaneous stereo 
mádowi during the multi -track bed session. 

A poAverful group of accessory modules will increase 
you- procuction control, like a 7- station intercom modLle 
that links this console with other Wheatstone consoles 
and taieit stations throughout your complex; a full -furc- 
tion tax- -ecorder control panel; an 8- position source se- 
lector to enhance input capability; additional stucio 
module to accommodate multi- studio installations; and 
fine ly, a digital event timer and a precision clock. 

So contact Wheatstone, the company with the 
integrity and experience you can count on. 
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MASTER 

iVVheatrtone 

--SOLO 
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