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SYSTEM 5 
100 MHz BANDWIDTH 
ROUTING SWITCHER 

SYSTEM 5 takes the guesswork out of selecting a routing switcher 
...for any size facility. Its ultra wide 100MHz video bandwidth gives 
you the confidence required to plan for future signal formats and 
is essential today for RGB graphics, HDTV and component video. 

And SYSTEM 5's sixteen levels, virtual matrix mapping, and 
"honest" expansion capability to 1024 x 1024 eliminate your anxieties 
when buying today for tomorrow's challenges. 

Its packaging density offers the most crosspoints per rack unit. For 
routine maintenance, standard multiple sourced components protect 
you from unnecessary delays and costs. 

SYSTEM 5's controller uses proven designs, is built to exacting spec- 
ifications with total redundancy for high reliability. It is most flexible 
...on -line matrix reconfiguration and diagnostics, RS232/422 ports, 
internal audio summing and stereo channel reversal, reverse audio 
path management and a wide range of 8- character down -loadable 
control panels give you complete command. (It can be retrofitted to over 
1000 of our installed Series H and 40x matrices). 

When it comes to predicting future industry changes, our crystal 
ball isn't any better than yours, but you can rely on our experience 
gained from thousands of operating systems...from simple 15x Is to an 
Olympic communications complex. 

Take the guesswork out of your planning. Call now for details 
and a demo disc for your PC. 

Pesa America Inc., 2102 West Ferry Way, Huntsville, AL 35801 
205 -880 -0795 FAX 205- 881 -4828 

West: Burbank, CA 800 -323- 7372 East: New York City 8(X)- 328 -1008 
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A SWITCH INTO THE FUTURE 
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It Has 
Outperformed, 

Outclassed, 
Outsold, 

Outdistanced 
And 

Outlived 
Every Mixer 

That Ever I-lit 
The Road. 

Nothing compares to the Shure M267 Mixer. Nothing even comes close. 
The M267 is the most rugged, reliable, remote mixer ever made. 

And it has a road record to prove it. In fact, there's only one word to describe it: 
Outstanding. 

Call 1- 800 -25- SHURE. The Sound Of The Professionals ''...Worldwide. 

SHV 
Circle (4) on Reply Card 
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Page 52 

PROFITABLE TECHNICAL 
MANAGEMENT 
The terms "profitable" and "technical" are 
no longer mutually exclusive. Today's 
technical managers are moving from the 
back room into the front office. They realize 
the importance of their facilities making 
money, and profit is no longer an ugly 
word. The managers who direct the use of 
technology and those who make use of it 
are now on the same team. 

DEPARTMENTS 

4 News 
6 Editorial 
8 FCC Update 

10 Strictly TV 
12 re: Radio 
14 SBE Update 
16 Circuits 
18 Troubleshooting 
20 Management for Engineers 
88 Station -to- Station 
92 Applied Technology: Advances in 

sound localization processing 
94 Field Report: Ampex ACR -225 

auto cassette system 

99 Business and People 

102 New Products 
112 Preview 
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FEATURES: 

26 The 1991 Salary Survey: The Complete Picture 
By Brad Dick, editor 
The latest word on the salary front. 

52 Engineering Can Be a Profit Center 
By Marvin Born, WBNS stations 
Want more respect? 'Run your engineering department into a profit center. 

64 Competing for Your Job 
By Richard Farquhar, Television Systems, Inc. 
Could you qualify for your job again? 

70 Engineering Software for PCs 
By Joseph D. Mahedy, Computer Assisted Technologies 
Desktop computer applications for engineers continue to expand. 

78 Software Management 
By Steve A. Rowe!!, WOFL-TV 
Managing software at the broadcast facility is an important job. 

OTHER FEATURES: 

82 Testing Coaxial Lines 
By Don Kolbert, KLSE -FM and KZSE -FM 
Transmission line faults can be found without specialized hardware. 

ON THE COVER 
Profitable operation today means more than the sales department. Even the 
engineering and technical staffs have become crucial elements in the 
profitability of a facility. The cover illustrates the intertwining of technical 
support for profitable facility operation. (Cover illustration by Kim Bracken, BE 

graphic designer.) 
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Our new panel 
design - Take a 

close look at our new 
front panel. The VL- 
D500 capitalizes on 
the easy operation 
built into Hitachi's f- 
inch video recorders. 
Functionally, it even 
resembles the 1 -inch 
VTR panels you're 
used to. 

o HITACHI 

New menus that set 
you free -Now you 
can do all your every- 
day operating func- 
tions with controls 
right on the front 
panel, without getting 
lost in tedious menus! 

Smaller and more 
efficient -It's 
smaller than any 
other S/M /L- 
cassette D -2 VTR, 
and less than half the 
size of a 1 -inch video 
recorder. The Hitachi 
VL-D500 requires 
only 7 rack units. 

Built -in digital test 
generator - Elimi- 
nates the need to buy 
a separate test 
generator. That's a 

big savings, and 
more built -in value. 

LIL 80:00 :80:0K IN 00:00:02: 
r 

00:00:02:19 
8 

130 OUT 00:08:05:27 
STILL 

Hitachi D -2. The 2nd generation. 
Presenting the second generation of 

Hitachi's VL-D500. With a new panel de- 
sign and a streamlined menu system, this 
is the simplest and most efficient broad- 
cast quality D -2 VTR ever conceived. 

The VL-D500 can flatten your digital 
learning curve -and make your transition 
into D -2 fast, easy and affordab e. 

Now, D -2 is even 
easier -Easier to 
learn, and easier to 
use, the VL-D500 
makes digital record- 
ing and editing more 
productive. 

Learn more about the new VL-D500. 
Contact the Hitachi Denshi America 
regional office nearest you. 

Digital compression - 
Time compression 
and expansion is sim- 
ple on the VL-D500. 
And of course, with 
digital signal prcces- 
sing, your program is 
compressed without 
losing a generation. 

HITACHI 
NEW YORK 516-921-7200 ATLANTA 404 -451 -9453 
CHICAGO 708- 250 -8050 DALLAS 214- 891 -6381 

LOS ANGELES 213- 328 -6116 CANADA 416- 299.5900 

All three D -2 cassette 
sizes -Hitachi's 
VL-D500 gives you 
the max in versatility. 

Longer and more 
comprehensive 
warranty - Only 
Hitachi offers one full 
year on site, for both 
parts and labor. No 
other D -2 recorder 
comes close to the 
VL-D500. 
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,News 

By Dawn Hightower, 
senior associate editor 

Broadcasters announce 
AM radio campaign 

At the Radio 1991 Convention Sept. 11, 

in San Francisco, a campaign to acquaint 
the public with new high -quality AM 
receivers was unveiled. 

The campaign is designed to promote 
new radios that provide listeners the im- 
proved sound now being broadcast by AM 
stations. 

Consumers will be able to distinguish 
the new radio receivers by the AMAX cer- 
tification mark they carry. 

The year -long campaign started Oct. 1 

and more than 1,100 AM stations have 
pledged more than one million spots 
promoting AMAX -certified receivers. The 
radio spots have been produced in differ- 
ent formats for use by local AM stations 
nationwide. Kits, with ideas to tie in pro- 
motions with local retailers, were mailed 
to all participating stations in September. 

To use the AMAX or AMAX stereo cer- 
tification mark, receiver manufacturers 
must incorporate six technical standards 
into their radios: 
1. Compliance with the NRSC voluntary 
bandwidth and distortion receiver stan- 
dard IS-80. This calls for a minimum band- 
width of 7.5kHz on home radios and 
6.5kHz on mobile radios for three years 
starting Sept. 30, 1991. 
2. Manual or automatic bandwidth 
control. 
3. The receiver must have an AM tuning 
capability. If the receiver is stereo, the cer- 
tification mark becomes AMAX stereo. 
4. AM noise blanking, a system that sig- 
nificantly rèduces'many kinds of static. 
5. External antenna capability, so that a 
signal can be introduced into the receiv- 
er from an external antenna in situations 
where the AM signal is shielded by steel 
in buildings and other factors. 
6. Expanded AM band capability so that 
the radio can receive the new 1605kHz to 
1705kHz segment of the AM band. 

Broadcasters test 
equipment to remove 
"ghosts" 

In mid- September, field tests were begun 
as part of a process to select a voluntary 
standard that removes "ghosts" or multi- 
ple images from over -the -air and cable TV 
reception. 

The National Association of Broad- 
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casters (NAB), working with broadcast, ca- 
ble and consumer electronic groups, will 
test and evaluate ghost- zapping proposals 
from five different groups. The tests will 
be performed with the assistance of three 
Washington, DC, TV stations: WRCTV, 
Channel 4; WDCATV, Channel 20; and 
WFTY7'V, Channel 50. These TV stations 
were selected because they occupy the 
VHF, low UHF and high UHF airwaves. 

Selecting a single standard will en- 
courage broadcasters to incorporate the 
ghost- canceling technology in their TV 
transmissions and spur TV set makers to 
install the complementary technology. 

NAB's partners include the Electronic In- 
dustries Association (EIA), the Association 
of Maximum Service Television (MSTV) 
and Cablelabs. The NAB also will be shar- 
ing its results with the Advanced Televi- 
sion Systems Committee (ATSC). 

The groups that have submitted pro- 
posed standards for field- testing are the 
Broadcast Technology Association of Ja- 
pan (BTA) Samsung Electronics, AT &T /Ze- 
nith, Philips Laboratories and the David 
Sarnoff Research Center /Thomson Elec- 
tronics. 

FCC to reconsider 
pioneer preference 

The NAB, concerned about the way the 
nation's airwaves might be carved up in 
the future, is asking the FCC to reconsider 
a recent decision that would automatical- 
ly award a "pioneer preference" to inno- 
vators of new communications services 
seeking radio spectrum. 

Granting a pioneer preference to de- 
velopers of new broadcast technology 
should not be an automatic ticket to se- 
cure a federal license to use radio frequen- 
cies, NAB told the Federal Communica- 
tions Commission (FCC) last week. 

Such a rule would "dramatically and ar- 
tificially increase the number of spectrum 
requests for new services;' without first go- 
ing through the traditional process of es- 
tablishing a public need. This process is 
part of the FCC's statutory mandate, which 
places great weight on public interest 
needs before awarding any broadcast or 
communication license. 

NAB also had other problems with the 
new rules, and feels they are too vague, 
will confuse applicants, and ultimately 
lead to lengthy legal action. Because spec- 
trum is a valuable commodity, NAB said 
the FCC pioneer rules "may...work against 
(the) optimum public interest use of spec- 
trum;' and lead to "awarding spectrum to 

Continued on page 87 

EDITORIAL 
Brad Dick, Editor 
Carl Bentz. Special Projects Editor 
Rick Lehtinen, Technical Editor 
Skip Pizzi, Technical Editor 
Dawn Hightower. Senior Associate Editor 
Stefanie Kure. Associate Editor 
Tom Cook, Senior Managing Editor 
Pal Blanton. Directory Editor 

ART 
Kim Bracken. Graphic Designer 

BUSINESS 
Cameron Bishop, Group Vice President 
Duane Hefner, Group Publisher 
Tom Brick. Marketing Director 
Evelyn Hornaday, Promotions Manager 
Sally Nickoley, Promotions Coordinator 
Dee Unger. Advertising Business Manager 
Mary Birnbaum, Advertising Production Supervisor 
Michele Costlow, Advertising Coordinator 
Mia Fountain. Classified Advertising Coordinator 

ADMINISTRATION 
R.J. Hancock. President 
Doug Wilding, Circulation Director 
Customer Service: 913 -541 -6633 

TECHNICAL CONSULTANTS 
Jerry Whitaker, Editorial Consultant 
Eric Neil Angevine. Broadcast Acoustics 
John H. Battison. Antennas. Radiation 
Dennis Ciapura, Radio Technology 
Dane E. Ericksen, Systems Design 
John Kean. Subcarrier Technology 
Donald L. Markley, Transmission Facilities 
Harry C. Martin. Legal 
Elmer Smalling Ill. Cable/Satellite Systems 

MEMBER ORGANIZATIONS 
Sustaining Members of: 

Acoustical Society of America 
Society of Broadcast Engineers 
Society of Motion Picture and TV Engineers 

Member, 
Association of Business Publishers 

Member. 
Business Publications 
Audit of Circulation 

MP 
VrBPA 

BROADCAST ENGINEERING is edited for corporate 
management. engineers /technicians and other station 
management personnel at commercial and educational 
radio and TV stations, teleproduction studios. recording 
studios. CAN and CCTV facilities and government agen. 
cies. Qualified persons include consulting engineers and 
dealer /distributors of broadcast equipment. 

BROADCAST ENGINEERING (ISSN 0007 -1794) is pub- 
lished monthly (plus three special issues) and mailed free 
to qualified persons within the United States and Cana- 
da in occupations described above. Second -class postage 
paid at Shawnee Mission. KS, and additional mailing 
offices. POSTMASTER: Send address changes to Broad- 
cast Engineering. P.O. Box 12960, Overland Park. KS 
66282- 2960. 

SUBSCRIPTIONS: Non-qualified persons may subscribe 
at the following rates: United States and Canada; one year. 
5511.00. Qualified and non-qualified persons in all other 
countries: one year, 560.00 (surface mail); 5115.00 (air 
mail). Subscription information: P O. Box 12937, Over- 
land Park, KS 66282.2937. 

Photocopy rights: Permission to photocopy for internal 
or personal use is granted by Inlertec Publishing Corpo- 
ration for libraries and others registered with Copyright 
Clearance Center (CCC), provided the base fee of $2.00 
per copy of article is paid directly to CCC, 21 Congress 
St.. Salem, MA 01970. Special requests should be ad- 
dressed to Cameron Bishop group vice president. ISSN 
0007 -1794 52.00 50.10. 

CORRESPONDENCE 
Editorial and Advertising: P.O. Box 12901. Overland Park. 
KS 66282 -290). Telephone: 9134888.4664; telex: 42 -1156 
Intertec OLPK; fax: 913 -541 -6697. 

1991 by Inlertec Publishing 
All rights reserved. 

Advertising offices listed on page Ill. 

O/NTERTEC 
PUBLISHING CORPORATION 

www.americanradiohistory.com

www.americanradiohistory.com


INTRODUCING OUR S9x5.5 ENG /EFP LENS 

The point of news coverage and 
field production is to be in close. Broad 

in scope. With no distortion. All while 

capturing shots as appealing as a wide 

slice of pepperoni pizza . 

Nikon's new S9x5.5 lens, wit' 
internal focus, was made to order 
Search far and wide and you'll find, for 

being near (about 1') and wide 
(77.3° x 61.9 °), no one else gives 
more. The crisp image, sharp from 
corner to corner, comes courtesy of 

Nikon's famed optics and ED glass. 
You glide through the 9x zoom ratio 
- from 5.5mm to 49.5mm - smoothly. 

And we include a 1.7x extender. 

The internal focus extends your 
creative options to include matte boxes 

and a full range of filters. And, like all 
Nikon ENG/EFP lenses, its lightweight 

design and rigid construction can't be 

topped. 

The S9x5.5. Expect no less from 

Nikon. After all, we create the world's 
finest video lenses - from a complete 

line of HDTV lenses to converters that 

transform your Nikon F- series SLR 
lenses into a complete menu of special 

effects lenses for your CCD camera. 

For more information, write or call: 
Nikon Electronic Imaging, Dept. 01, 
101 Cleveland Ave., Bayshore, NY 

11706, 1- 800 -52 -NIKON 

(526 -4566). 

AT 7Z3, NO ONE 
GIVES YOU A TASTIER 

SLICE -OF -LIFE. 

I i 
ELECTRONIC IMAGING -1 - -P a t f.- U l f 

01991 Nikon, Inc 
Circle (5) on Reply Card 
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¡Editorial I 
You could be next... 

"The government is mainly an expensive organization to regulate evil -doers and tax 
those who behave; government does little for fairly respectable people except annoy 
them." - Edgar Watson Howe 

This quote may represent how the FCC's field offices enforcement of regulations is 
perceived. The days of lax or no regulation have come to a screeching halt, and may 
catch some broadcasters with their regulatory pants down. 

The FCC recently conducted an experiment at nine sta- 
tions in the Southern California area. The stations were sent 
a form with questions about their technical operations. The 
forms were to be completed by station personnel and 
returned to the commission. Although the questionnaire was 
called voluntary, would you have the courage to refuse to 
complete it? Furthermore, how honest would you be in tell- 
ing the FCC that your station had technical problems or was 
violating any regulations? 

It's been rumored that after the California test, the same 
idea might be applied on a national level. Say what? 

Even my children won't admit they've done something 
wrong unless they think I already have proof or that it might 
be discovered. Let's be realistic. 

Having stations conduct a self -test isn't going to cure any 
problems. Such a program will likely do only two things: 
First, it will cause people to lie. Second, we'll see the sprout- 
ing of consultant -type services that will help the stations 
complete the self -test - not fix the problems. These serv- 
ices could help dishonest stations complete the question- 
naires in such a way that the facility appeared to be oper- 
ating properly. The net result would be a fee paid to the 
service and no mail -order fine to the dishonest stations. 

You could argue that conscientious stations would make the necessary improvements 
before completing the questionnaire. However, I'll bet that many more stations would 
opt for the paper approach and avoid dealing with the technical issues at all. So what's 
to be accomplished? 

But wait, there's more. Consider this scenario: An FCC field officer is driving home 
one evening and passes an antenna farm. He notices that the second beacon on the 
third tower is out. The next day, he calls the FAA to see if the outage has been report- 
ed, and finds that it hasn't. 

This same field officer drives home that evening (24 hours later), again noting the 
missing beacon light. At the office the following day, he fills out the paperwork to 
fine the owner of the tower $80,000 and each tenant $20,000. Sound like a nightmare? 
Well, wake up to reality. It could happen to you. 

In a time of shrinking staffs and money, the commission is still faced with regulating 
this industry. Consider the advantages offered by the above practices: minimal time 
and effort required, coupled with maximum potential for fines (money). What more 
could a business want? 

If you don't have a copy of the commission's publication 91- 217 -38213, you should 
purchase one immediately. It's the FCC's policy statement on standards for assessing 
forfeiture. In layman's terms, it's a fine list. 

Few would argue for no regulation of this industry. Even so, isn't there some other 
way than through the use of phony self- examinations and unreasonable draconian - 
like financial penalties? 
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Brad Dick, editor 
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Bottom Line Orientation. 
Creating a "sound" that attracts and holds the 

largest possible audience is the bottom line in the 

radio business. And the new OPTIMOD -FM 
Digital 8200 is a technological breakthrough with 
bottom line impact. 

Digital Makes the Best Even Better. 
The power of digital propels the 8200 to new levels 

of performance and functionality. OPTIMOD -FM 
820( is a true digital audio processor -the audio is 

digitized and all control functions are digital. 
What is the value of digital processing and 

control? In addition to a better sound, digital makes 

the OPTIMOD-FM more user -friendly, more 

programmable, more flexible. Simply put, because 

the OPTIMOD -FM is easier to 

adapt to a station's programming 
needs, it will produce more 

benefit, more of the time. 

The Processor with Multiple Personalities. 

With most conventional processors, multiple 
processing configurations require multiple boxes. 

With the 8200's Multiple Variable Processing (MVP) 
architecture, processing configurations can be 

OPTIM 

g 1991 AKG Acoustics. Inc 

Orban and Optimod are registered trademarks of AKG Acoustics. Inc. 

AKG is a registered trademark of Akis fische U IGno.Geräte Ges .m b H. Austria. 

changed with 
the push of a 

button -select 
the protection 
MVP for total 
transparency, or 

the two -band MVP for an improved version of the 

traditional open, bright and natural OPTIMOD -FM 
sound which helped make thousands of stations 

successful. Choose the optional multi -band MVP 
and meet the challenge of competitive major- market 

processing with selectable speeds to match any format. 

Power. Potential. Profitability. 
Take advantage of the power, potential and 

profitability of the OPTIMOD-FM 8200. Call your 

dealer now for a personal, hands - 

on evaluation of the 82(X). 

The OPTIMOD-FM 8200 

is a technological breakthrough 
with bottom line impact. "l'he power of 
OPTIMOD- in pure digital. 
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Use the 8200's Automatic Preset Switching to 

automatically change the processing on a program- 

med schedule. Ideal for dayparting or multi- format 

stations. 

OD FM 

Circle (6) on Reply Card 

coition 
A Division of AKG Acoustics, Inc. 

1525 Alvarado Street 
San Leandro, CA 94577 USA 

Tel: (1) 415/351 -3500 
Fax: (1) 415/351 -0500 

41' 

www.americanradiohistory.com

www.americanradiohistory.com


FCC sets 
forfeiture standards 

By Harry C. Martin 

The commission has adopted a policy 
statement establishing standards for as- 
sessing forfeitures. The standards set a 
base forfeiture amount for specific class- 
es of forfeitures, as well as upward and 
downward adjustment criteria for each 
specific violation. 

Forfeiture authority 
In 1989, Congress substantially in- 

creased the amounts of FCC forfeiture 
authority. For each violation or each day 
of a continuing violation, the commission 
may assess forfeitures of up to $25,000 
against broadcasters, cable operators or 
applicants for such facilities. In addition, 
there is a limit on forfeitures for continu- 
ing violations involving a single act or fail- 
ure to act of $250,000. 

Base forfeiture amounts 
The base forfeiture amounts are based 

on a ranking of the relative gravity of the 
violation, and are computed as a percent- 
age of the statutory maximum for the 
service involved. For example, failure to 
comply with prescribed tower lighting and 
marking requirements, which is consid- 
ered a grave offense, has a base forfeiture 
amount of 80% of the relevant statutory 
maximum - $20,000 (80% of $25,000). In 
contrast, failure to provide required station 
identification is considered a minor of- 
fense and has a base forfeiture amount of 
10% of the relevant statutory maximum, 
i.e., $2,500. 

Adjustments 
Once the relevant base forfeiture 

amount is determined, the next step is to 
apply the relevant upward and downward 
adjustment criteria. Each of the upward 
and downward adjustment criteria is as- 
signed a specific percentage range, which 
is applied against the base forfeiture 
amount. The adjustment criteria were de- 
rived from the new law, which instructs 
the commission to "take into account the 
nature, circumstances, extent and gravi- 
ty of the violation and, with respect to the 
violator, the degree of culpability, any his- 
tory of prior offenses, ability to pay, and 

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

such other matters as justice may require:' 
In establishing specific criteria to carry out 
its statutory mandate, the FCC also will 
take into account the economic benefit of 
the violation, the harm caused by the vio- 
lation and the violator's financial con- 
dition. 

Any of the following upward percentage 
adjustments will be applied to the base for- 
feiture amount when warranted: 

Egregious misconduct 
Ability to pay /relative 

50 -90% 

disincentive 50 -90% 
Intentional violation 50 -90% 
Substantial harm 40 -70% 
Prior violations of same or 
other requirements 40 -70% 
Substantial economic gain 20 -50% 
Repeated or continuous 
violation variable 
Any of the following downward percent- 

age adjustments may also be applied: 
Minor violation 50 -90% 
Good faith or voluntary 
disclosure 30 -60% 
History of overall 
compliance 20 -50% 
Inability to pay variable 

creases of $7,000 (70% of $10,000) and 
$4,000 (40% of $10,000) would be added 
to the base forfeiture, for an adjusted for- 
feiture of $21,000. If it were also deter- 
mined that there should be a 30% down- 
ward adjustment for a history of overall 
compliance by the licensee, which is also 
within the established range, the forfeiture 
would be reduced by $3,000 (30% of 
10,000) to $18,000. If the broadcaster 
made a specific showing that an $18,000 
forfeiture would cause substantial eco- 
nomic hardship, the forfeiture would be 
further reduced. 

Facsimile signatures rejected 
The commission has affirmed the dis- 

missal of four applications for new FM sta- 
tions because they were submitted with 
facsimile, rather than original, handwrit- 
ten signatures. The applications were con- 
sidered defective under the FM "hard 
look" processing procedures. 

In adopting its "hard look" approach, 
the commission put potential applicants 
on notice that certain portions of FM ap- 
plications are crucial for tenderability and 
that applicants without such information 

Failure to comply with prescribed lighting and marking $20,000 
Failure to permit inspection $18,750 
Failure to respond to commission communications $17,500 
Exceeding power limits $12,500 
Unauthorized emissions $12,500 
EBS equipment not installed or operational $12,500 
Unauthorized discontinuance of service $10,000 
Use of unauthorized equipment $10,000 
Violation of main studio rule $10,000 
Construction or operation at unauthorized location $10,000 
Failure to make required measurements or conduct 

required monitoring $2,500 
Failure to maintain required records $2,500 

Table 1. Some base amounts of forfeitures applicable to broadcasters and cable TV operators. 

Example: In adopting its new standards, 
the FCC gave the following scenario: For 
a licensee who uses unauthorized equip- 
ment for one day, a base forfeiture amount 
of $10,000 is established. If the relevant 
upward adjustment criteria were deter- 
mined to be a 70% increase for intention- 
al violation and a 40% increase for sub- 
stantial harm, each of which is within the 
range established in the standards, in- 

at the close of the filing window would be 
dismissed without an opportunity to 
amend. The agency identified a signature 
as one of the items crucial to tenderabili- 
ty of commercial FM applications. 

Although the "hard look" criteria per- 
tain only to commercial FM applications, 
the original signature requirement applies 
to all broadcast applications. 

1'I:4)))) 
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"What I Like About the Odetics Cart Machine." 
"When 1 joined WTVH two years ago, the existing cart 

handling equipment was more than 15 years old. There was a real 

need for a new, more reliable cart machine. I took a serious look at 

the machines out there, then settled on the Odetics TCS2000. 

Since we installed the TCS2000, everyone here has come to 

share my appreciation of its capabilities. We've especially liked the 

computer -based playlist. We had been manually checking play 

information against a paper log. Now we download the informa- 

tion directly from our traffic computer, and the TCS2000 

generates a playlist. With the human-error factor eliminated, on- 

air discrepancies have become practically non- existent. 

The efficiency of the Odetics equipment has streamlined our 

entire operation. Our older technology machine would hold only 

24 spots at a time. We load over 400 spots into the new machine. 

Also, we use the Odetics machine's multi -cut feature, and that's 

increased our on -line spot capability by about 33 percent. 

At WTVH we mn 2-1/2 hours of local news every day, so 

last -minute changes are routine. Using the Odetics keyboard, we 

Director of Sales 

Bill Keegan 

(714) 774 -22íA 

can insert new material up to 30 seconds before going on air. 

Deletions need only two seconds lead time. 

One of the most useful aspects of the machine's software is 

the reports it generates. For example, I can pull a report any 

time showing what spots are needed that are not already in the 

machine. In the past, we might not know we were missing a spot 

until just before air time. 

This machine has certainly made my own job a lot easier. 

That's what I like most of al I don't hear any more comments 

at staff meetings about spots being lost on -air, and it's a pleasure 

to see those blank discrepancy reports. 

If you're considering installing a new cart machine, give me 

a call at (315) 425-5555. I'll be glad to talk with you firsthand 

about the advantages the Odetics TCS2000 has brought to 

WTVH." 

Jim Bernier, Director of Engineering 
WTVH Syracuse 

Odetics 
Broadcast c. NATAS 

1515 South Manchester Avenue, Anaheim, California 92802.2907 (800) 243.2001 or (714) 774 -2200 

Northeast Southeast West North Central 
Ray Raldock Emerson Ray Chuck Martin Bill Boyd 

(201) 305 -0549 (1+111960 -0853 (818)999 -9796 (612) 894 -2121 
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South Central 
David Scatty 

(800) 243-2001 
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PCs for TV 
PC -based ID box 

By Rick Lehtinen, technical editor 

The humble personal computer (PC) is 
taking an expanded role in TV production 
and operations. This has not necessarily 
come about because the PC is well- suited 
for TV work, but because PCs are so plen- 
tiful. Broadcast equipment manufacturers 
have discovered that PCs are powerful, yet 
inexpensive. 

A natural application for PCs is system 
control. More and more, the control pan- 
el on any piece of equipment is merely a 
microcontroller. Push buttons and indica- 
tor lamps provide the human interface. An 
RS-232 or RS -422 interface connects to the 
equipment. (See "Circuits," October 1990 
through August 1991, for information on 
using microcontrollers.) 

PC ID 
It only takes a little imagination, plus an 

awareness of PC products on the market 
now or soon to come, to think up many 
additional applications for PC -based vid- 
eo tools. For example, a PC could be fash- 
ioned into a low- priced, 1 -piece station ID 
box. Such a device could free a channel 
on a still -store (or a slide projector and tel- 
ecine) and an audio cart machine. 

It takes only a little 
imagination, plus an 

awareness of PC 
products on the 

market now or soon 
to come, to think up 

many additional 
applications for PC- 
based video tools. 

The basic platform for such a machine 
need not be one of the latest high -speed 
screamers. AT-type systems are now avail- 
able for a few hundred dollars. For this ap- 
plication, they have enough horsepower. 

The computer should be capable of sup- 
porting at least a VGA -type output. This 

Acknowledgment: The author wishes to thank Henry Ks- 
trot. Video Associates. Austin. TX. for help in the creation 
of this article. 
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IStrictly TV! 

A PC could be 
fashioned into a low - 
priced, 1 -piece station 
ID box. Such a device 
could free a channel 
on a still -store (or a 
slide projector and 

telecine) and an audio 
cart machine. 

provides 640x480 pixel resolution, which 
is enough to be aesthetically pleasing. It 
can also produce up to 256 colors on the 
screen. This is an 8 -bit image. (The VGA 
card cannot create as many colors as true 
video frame buffer cards. 'These can pro- 
duce 16- and 24 -bit images - 32,000 and 
16 million colors - but VGA cards are 
usually less expensive.) 

The VGA display signal must be convert- 
ed into video. Some new VGA cards have 
video output hardware built in. The more 
advanced systems even include a provi- 
sion for gen- locking the video to house 
sync, and have a provision for system tim- 
ing. Note that VGA -to -video circuitry 
varies widely in quality. Examine the out- 
put waveform carefully. 

You mustn't forget audio. The comput- 
er could easily drive a CD player. Howev- 
er, new devices exist that use data to pro- 
duce good quality audio in the PC. One 
new VGA card includes audio reproduc- 
tion circuitry. This means that the PC can 
provide video and audio output. Alterna- 
tively, the computer could play back high - 
quality audio backgrounds from a CD 
player or CD -ROM. It could then mix in 
PC- generated voice-overs and tag lines us- 
ing data from the hard disk. 

Caveats 
There is no free lunch. Anytime you at- 

tempt to translate a signal from one me- 
dia to another, there will probably be hur- 
dles. One of the first obstacles is that the 
VGA resolution of 640 x 480 matches nei- 
ther the N' SC nor PAL screen size. 
Stretching and transforming is required to 
overcome this problem, which is called 

overscan in computer parlance. 
Another problem concerns disk storage. 

Audio and video files use a lot of memo- 
ry. One solution is to use a large optical 
drive for bulk data storage. Data to be 
used immediately can then be buffered in 
a cache. 

A third problem is nomenclature. Com- 
puter people are concerned with data 
rates and data bandwidth. Broadcasters 
care more about frequency bandwidth. 
This can cause confusion. Roughly speak- 
ing, a 32kHz audio sample rate translates 
to 16kHz response (response sample 
rate /2). Audio sample size (12 bits or 16 
bits) determines effective signal -to- noise. 
Video sample size (8 -, 16- or 24 -bit) gets 
back to the number of displayable colors. 

Putting a product on a 
PC may either strain 

or waste the 
computer's capability. 

However, it is 
extremely cost - 

effective, particularly 
in OEM quantities. For 
this reason, expect to 

see more PCs in 
television. 

PC in every pot? 
Finally, there is a concern that the PC 

may not be the most effective tool for eve- 
ry situation. What if a microcontroller can 
provide all the necessary processing pow- 
er? Is it a waste of resources to throw a 

whole PC at a problem that could be 
solved with a few chips and a little code? 
Frankly, yes. Putting a product on a PC 
may either strain or waste the computer's 
capability. However, it is extremely cost - 
effective, particularly in OEM quantities. 
For this reason, expect to see more PCs 
in television. 

Next month's column will continue to 
discuss the emergence of PCs in television, 
this time from a multimedia standpoint. 
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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. 

Circle (8) 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 codees. 

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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Antenna systems 
Reviewing our roots 

By John Battison, P.E. 

Broadcasting owes a tremendous debt 
of gratitude to James Clerk- Maxwell, and 
before him, Faraday and Ampere, for their 
pioneering work in electromagnetic re- 
search. Lesser -known is the Biot -Savart 
law, which tells us how to project the be- 
havior of a conductor, and it also eases our 
development work. Although radio would 
probably have still developed without this 
law, it certainly helped it along its path. 

Briefly, the Biot -Savart law says that in 
a long straight wire carrying a current (I), 
the magnetic field intensity (H) at any radi- 
al distance (r) from the conductor is giv- 
en by: 

H = 21/r 
When the idea of radio transmission, or 

transmission sans fils (TSF) - "transmis- 
sion without wires:' as the French call it - was first developed, the transmitting an- 
tenna wai almost always insulated and iso- 
lated above ground. 

In a spark coil transmitter, the spark coil 
"hot" side was connected to one end of 
a piece of wire elevated in the air; what- 
ever tuning was used also occurred in this 
wire. Similarly, the arc transmitter had its 
"hot" arc element connected to the anten- 
na high in the air. A carbon microphone 
element in this lead modulated the 
"carrier." 

Alexanderson's alternator was also con- 
nected to an antenna that was not ground- 
ed. When tubes replaced "mechanical" os- 
cillators, the antenna was still connected 
to the "hot" terminal so that the signal 
could "slide right off the end of the anten- 
na wire" and be propagated. 

Back then, many engineers apparently 
felt that only by insulating the antenna 
could a radio wave be transmitted; any 
connection to ground would "ground" the 
signal and lose it. Thus began the devel- 
opment of tall towers supporting long hor- 
izontal wires. As a matter of interest, for 
some years after World War I1, WOR in 
New York on the 770kHz frequency still 
used its two towers with a T-antenna sus- 
pended between them. The center down - 
lead went directly to the transmitter 
building. 

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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Ire: Radio 

Early antennas 
As radio transmission techniques devel- 

oped, it was found that horizontal anten- 
nas tended to be directional - radiation 
was generally a maximum at right angles 
to the length of the wire. 

Vertical antennas, it was soon found, ex- 
hibited non -directional characteristics, so 
they were preferred for general entertain- 
ment transmissions. An additional positive 
feature was the lack of horizontal ground 
area required. But this was somewhat con- 
travened by the need for an extensive 
ground system. And thus the standard 
series -fed vertical quarter -wave antenna 
was developed. 

When the entertainment side of radio 
began to receive attention, initial inclina- 
tions were to get a signal out as far as pos- 
sible, generally in all directions. This nat- 
urally led to the use of vertical antennas 
with circular radiation patterns. As stations 
proliferated, it was found that signals over- 
lapped, causing interference. To overcome 
this problem, directional antennas were 
developed. 

By this time, the series -fed vertical an- 
tenna was practically an industry stan- 
dard. The FCC's rules and regulations of 
the 1930s included only data on such an- 
tennas. Horizontal antennas were practi- 
cally unknown in the broadcast field - ex- 
cept for the WOR antenna - and they 
didn't lend themselves to complicated 
directional work. 

Antenna problems 
As the broadcasting industry matured, 

a new need developed. STLs, RPUs, FM, 
TV and mobile communications antennas 
all required access to tall towers. What bet- 
ter place than the AM towers? 

There was a problem, however. The AM 
towers were above ground with a hefty 
base insulator (and, of course, insulated 
guy wires). The question was how to by- 
pass the insulated base. Direct connection 
across the insulator was not possible. Tow- 
er lighting circuits employed one of two 
methods. An Austin transformer consist- 
ing of two interlaced, but not touching, 
coils could be used to get AC across the 
insulator. Or lighting chokes in the three 
AC lines going up the tower could be in- 
cluded in the ATU design. This bypass sys- 
tem worked quite well, although a num- 

ber of fires could be traced to faults in 
these chokes. 

Passing the signal circuit across the base 
requires either an isocoupler or a quarter - 
wave stub. The former consists basically 
of a coil of coax carrying the auxiliary sig- 
nal and forming an RF choke across the 
base with a high impedance at the broad- 
cast operating frequency. Or it can be a 

single turn of the auxiliary coax with a 

tuning capacitor to tune for a high im- 
pedance. 

A quarter -wave stub is formed by in- 
sulating the coax up the tower for a 
quarter -wavelength at carrier frequency 
and grounding it at that point for the rest 
of the run. Final adjustment is made by 
means of a shorting bar moved up and 
down the insulated portion until the 
desired base impedance is reached. 

A third method of isolation is a varia- 
tion. In this system, the auxiliary line is 
bonded to the tower at its base, and a 
quarter -wave section is insulated from 
ground on its horizontal run. This is not 
too feasible in many cases, and besides, 
all of these methods cost money. 

Next month's column will consider the 
solutions that were developed to solve this 
predicament. 

Meanwhile, another problem that was 
with us all along, but which had not 
received a great deal of remedial investi- 
gation, was that of lightning strikes. All of 
the antennas hung on the tower were sus- 
ceptible to lightning damage, and the 
main transmitter frequently received hits 
that knocked it off the air for unaccepta- 
bly long periods. 

Considering the isolation and lightning 
problems, attention was turned to the pos- 
sibility of grounding the transmitting tow- 
er. I don't know who developed or placed 
the first grounded AM tower into use. (Per- 
haps one of our readers does ?) However, 
the late Dr. George Brown of RCA Labs 
published a number of papers in the 
Proceedings of the IRE during the 1930s, 
detailing his work with ground effects and 
antennas. J.H. Morrison and P.H. Smith 
published an excellent paper, "Shunt - 
Excited Antennas;' in 1937. About this 
time, the term shunt -fed began to be used. 
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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 

Audi' ' o 
precision 
PO.Box 2209, Beaverton, OR 97075 -3070 
503/627-08321-800/231-7350 
FAX: 503/641 -8906, TELEX: 283957 AUDIO UR 
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Portable One 

INTERNATIONAL DISTRIBUTORS Australia: IRT (02) 439 3744 Austria, Eastern Europe: ELSINCO elektron GrnbH 222 812 17 51 Belgium: Trans European Music NV. r 02/466.50.10 
Canada: GERB Electro Acoustics Ltd , (416) 868 0528 China, Hong Kong: ACE IHK) (852) 424 -0387 Denmark: ALdtoNo -d Danmark non 86 57 15 11 Finland: Genelec OT. 77 13311 France: 
ETS Mesureur (11 45 83 66 41 Germany: RTW GmbH 221 70 91 30 Holland: Trans European Music 03408 707171arael: Dan -El Technologies Ltd 3 -544 1466 Italy: Medea S.r.l. 2 4840 1780 
Japan: TOW) Corporation 3 15688) 6800 Korea: Myoung Corporation 2 784 9942 New Zealand: Audio 8 video Wholesalers, Ltd 71 73 414 Norway: Lydconsult (09) 19 03 81 
Portugal: Acutron ELA 1 941 40 87 Singapore 8 Malaysia: THE Systems PTE Ltd 298 2608 Spain: Telco Electronics. S.A. 231 7840 Sweden: Tal 8 Ton AB 31 80 36 20 Switzerland: 
Dr. W A Gunther AG. 01 91) 41 41 Taiwan: Litz Technologies Ltd 2 758 3179 U.K.: SSE Marketing Ltd 71 387 1262 
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Bylaw revisions 
under consideration 

By Bob Van Buhler 

Seven referenda proposing to amend the 
Society of Broadcast Engineers' bylaws 
were presented to the membership for 
consideration in the annual election. 

The first referendum changes the word- 
ing of the purpose of the society. Section 
D is altered to include management 
groups as a target for exchange of ideas. 
It also refers to all elements of the broad- 
casting and communications industry, not 
just to broadcasting. This is to address the 
rapidly changing nature of information 
and entertainment technology, where the 
line between satellites, fiber, broadcast, tel- 
ephone and cable is already blurred. 

The second referendum concerns arti- 
cle 2 provisions on membership. The 
wording of section 1 clarifies the reasons 
for geographical grouping of chapters, i.e. 

to alleviate attendee hardships in partici- 
pation because of location, and also to 
authorize the establishment of student 
chapters. 

Section 2 deals with who may be elect- 
ed a Fellow. Previously, a member render- 
ing "signal service" to the society would 
be considered for Fellowship, according to 
the last portion of the criteria for selec- 
tion. This clause was redundant to the first 
listed, "A member who has rendered con- 
spicuous service.' 

Requirements for Senior Member have 
increased from three to five years of con- 
secutive active membership with 15 years 
minimum in broadcasting. 

Member requirements have been 
changed to less cumbersome wording, 
with the change reflected in the subsec- 
tion's reference to the "communications 
field :' rather than "broadcasting and re- 
lated industries :' The previous wording of 
the bylaws also inserted broadcast market- 
ing personnel as an afterthought. The re- 
vision includes "design and marketing of 
broadcast -related products :' as professions 
enumerated in the main description. 

The Life Member category has also 
been inserted into the bylaws. A Member 
or Fellow who has been a member for 10 

years or more and who retires may, upon 
request, become a Lifetime Member. A 
plaque and membership card has been 

Van Buhler is manager of engineering at KNIXFM /KCW W- 
AM. Phoenix. 
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dictated by the revision. 
The third referendum seeks to include 

the immediate past president as a mem- 
ber of the board of directors. The immedi- 
ate past president was not previously 
recognized as an official board member, 
but attended at the request of the new 
president and board. 

This referendum also reverses a previ- 
ous bylaws change voted in by the mem- 
bership in 1987, which increased the term 
of directors to three years, and the limita- 
tion of directors to two terms was re- 
moved. The results of the 1987 change 
have not been favorable. The bylaws com- 
mittee felt that the society would be bet- 
ter served by limiting the term of direc- 
tors and officers to two terms each. 
Furthermore, the 2 -year turnover has 
proved to foster more ideas and energy, 
and better grassroots contact. Some direc- 
tors elected or appointed to fill vacancies 
on 3 -year terms have been absent from 
board meetings for a year or more. 

Section 8 is revised to include proxy 
votes by absent directors by telephone, 
and also allows the president to cast a tie 
breaking vote. The other officers and im- 
mediate past president may join directors 
in a vote, but the president may not. 

The revised bylaws would no longer re- 
quire board approval for filling vacancies 
on the board. The replacements would be 
selected by the executive committee, and 
the new board member would serve for 
the entire unexpired term of the prede- 
cessor. 

The fourth referendum bars any officer 
from returning to service as an officer or 
director for at least two years. This provi- 
sion may inadvertently or deliberately pre- 
clude a vice president from ascending to 
the presidency, or a secretary from becom- 
ing vice president or president. 

Section 7 is modified to provide chap- 
ter chairmen with summaries of board 
meeting minutes. Also, financial reports 
would be sent once a year by written 
request. 

Previous bylaws allowed for the removal 
of an officer who failed to attend two or 
more consecutive meetings for which due 
notice had been given. The referendum 
also includes directors who are absent for 
two or more consecutive meetings as eligi- 

ble for removal by a two- thirds vote of ap- 
proval by the board. 

The fifth referendum changes suspen- 
sion of membership from four months ar- 
rears on dues to six months. Reinstate- 
ment of suspended members is left to 
board policy- making. This referendum 
also exempts Life Members from paying 
dues. 

The sixth referendum grants expanded 
power to the executive committee. The 
referendum requires a full vote of the 
board of directors to overrule the actions 
of the executive committee, and empow- 
ers it to act on the board's behalf "between 
meetings:' 

Section 2 has been altered to require all 
committees to be chaired by a current 
member of the board of directors. Previ- 
ously, the president had the authority to 
appoint any member as a committee 
chairman. 

Referendum 7 is important because it 
changes the way the bylaws are amend- 
ed. Previously, every change in the bylaws, 
no matter how minor, had to be submit- 
ted to the entire membership. Such a prac- 
tice is rare in professional organizations. 

Under the proposed change, a petition 
from at least 25 members would be sub- 
mitted to the board of directors for action. 
The board would then examine the pro- 
posal and take action to adopt or reject 
it, based on a two- thirds vote. 

The bylaws committee is chaired by im- 
mediate past president Jack McKain, with 
the assistance of SBE counsel Christopher 
Imlay. The committee's work was submit- 
ted too late to allow extensive debate on 
its provisions before the annual election. 

New certification fees 
A new certification fee schedule has 

been adopted. Broadcast Technologist fees 
are $35, Broadcast Engineer is $50, Sen- 
ior Broadcast Engineer is $75 and SBE 
Professional Broadcast Engineer is $100. 
Fees increased after the last round of ex- 
aminations at the old prices, at the SBE 
National Convention in Houston this 
month. 
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The new Tek VS2 lo. 
Finally you can afford to sync everything into your p.ctwe! 

The new Tek VS210 NTSC 

Video Synchronizer is every bit 

a match for the world's best per- 

formance! It sets a new standard 

of comparison - at a price highly 

competitive with lesser products. 

Rely on the VS2I0 for syn- 

chronizing microwave or 

satellite feeds and you'll 

see no decoding artifacts or 

picture shifts. It provides trans- 

parent performance through I0-bit 

quantizing and 4-field memory. 

There's nothing like it for main- 

taining picture continuity without 

any breakup, streaking or 

freezing - even in the 

presence of noise. 

The VS2I0's digital process- 

ing amplifier provides video gain, 

chroma gain, black level and hue 

adjustments using either internal 

controls or the RC2I0 Remote 

Control Unit The versatile RC2I0 al 

timing, selection of picture freeze and 

so provides adjustment of output 

setup of VS2I0 operating modes. 

A front panel display gives instru- 

ment status information. Up to six 

VS2I0 Synchronizers can be am- 

tolled by a single RC210. 

And for flexibility in system 

design, the VS2I0 provides com- 

posite analog and composite digital 

inputs and outputs. 

But don't just read about it. Ask 

your nearest Tektronix represen- 

tative to demonstrate the VS210's 

transparent performance. What it 

can mean in your operation is 

perfectly clear! 

6 

Copyright 01991 Tektronix. Inc All rights reserved. TVG.1IR 
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An in -depth look at 
analog ATR circuits 
Record equalization circuits 

By Gerry Kaufhold II 

Last month, we began a 6-part series 
about the circuits used in analog tape 
recorders (ATRs). The September column 
presented high- frequency biasing. For the 
next two months, we will take a look at 
equalization. 

Doing it with frequency 
The tape moves past the record and 

playback heads at constant linear veloci- 
ty. This means that each frequency re- 
corded is imprinted onto a finite length of 
tape. For example, at a recording speed 
of I5ips (inches per second), a 10,000Hz 
tone has an imprinted wavelength of 
0.0015 inches. 

The gap between the poles of the rec- 
ord and playback heads must be less than 
half the wavelength of the highest fre- 
quency. A gap of 0.0005 inches in the re- 
cording and playback heads sets an upper 
limit on frequency response of approxi- 
mately 15,000Hz (at I5ips). 

A frequency of 100Hz has an imprint- 
ed wavelength of 0.15 inches. Low - 
frequency tones spread a small magnetic 
field across a large portion of tape. This 
attenuates the amount of signal that gets 
recorded. 

Without compensation, the analog tape 
recorder exhibits approximately 6dB -10dB 
of attenuation at frequencies below 
160Hz. Frequency response in the mid- 
range shows an increasing sensitivity of 
approximately +6dB /octave between 
160Hz and 3,200Hz. Above 3,200Hz, it 
drops 3dB -6dB per octave. 

Circuits save the day 
Figure 1 shows a typical recorder equali- 

zation circuit. Power for the circuit, V,,, 
comes through the record switch. This 
makes the equalizer active only when the 
bias and erase circuits are operating. 

The 10k12 potentiometer provides the 
correct signal level to the equalizer input. 
A capacitor provides AC coupling between 
the input signal and the base of transistor 
Q -1. A pair of resistors provide proper DC 
bias. The collector has a load resistor con- 
nected to Vec. The emitter of Q -1 has a 

4.7kí2 resistor that fixes the DC voltage 

Kaut hold is an electronics industry analyst based in Tempe, 
AZ. 
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Figure 1. A typical circuit for record equalization. Tuned circuits shape and amplify the incom- 
ing signal to counteract for frequency effects inherent in the record process. 

gain of the amplifier. 

Toning down the mid -range 
A 47011 resistor connects in series to L- 

1, a 5µH tunable inductor, and to C -1, a 

0.022µF capacitor. The inductor is ad- 
justed during initial setup to provide a de- 
gree of flatness through the middle fre- 
quencies. 

Low frequencies are amplified by the DC 
gain of the transistor. The small value of 
capacitor C -1 blocks low frequencies from 
passing through the low impedance 
presented by L -1. High frequencies are also 
amplified by the DC gain of the transis- 
tor, because the inductance of L -1 blocks 
the low impedance presented by C -1. 

Tweaking the high range 
Resistor R -2 provides a path for the am- 

plified low frequencies to pass unattenu- 
ated to the following stage. The 4.7µF ca- 
pacitor C -2 provides AC coupling for the 
mid -range and high frequencies. The se- 

ries circuit made up of resistor R -3 and var- 
iable capacitor C -3 acts as a high -pass fil- 
ter. This attenuates the mid -range, and 
adds a sharper peak to high frequencies 
above 10kHz. 

The final step 
The circuit must be swept with frequen- 

ID 

FREQUENCY 

Figure 2. A recorder equalization curve shows 
how much gain at what frequency the equaliz- 
er must provide. 

cies from 10Hz through the highest ex- 
pected frequency. Any anamolies in the 
response curve must be rectified by fine - 
tuning the adjustments. Figure 2 shows a 
typical response curve of a properly ad- 
justed equalizer for the record section. 

After leaving the record equalizer cir- 
cuit, the signal passes to the record am- 
plifier, which provides a constant -current 
output to the record head. The bias cir- 
cuit discussed last month helps to further 
improve the recording quality of high - 
frequency signals. 

Next month, we will look at the circuits 
used for providing playback equalization. 
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Optimizing 2 -track 
analog ATRs 
Equalization 

/Troubleshooting, 

By M. Raymond Jason 

Troubleshooting recorder equalization 
(EQ) problems is easier when you under- 
stand why EQ is used, and what else may 
affect frequency response. EQ in analog 
magnetic recording is necessary compen- 
sation for two playback -head effects. The 
first, known generically as the velocity ef- 
fect, produces a constant 6dB /octave rise 
from low to high frequencies. All playback 
amplifiers, therefore, incorporate a fixed 
6dB /octave cut. The second effect, thick- 
ness loss, applies only to short wave- 
lengths. Playback head frequency re- 
sponse departs from the 6dB /octave rise 
as a function of domain -to -gap distance: 
1. Loss in dB = 
20log(e -2 /x) 55(d/X) where: 
d = domain -to -gap distance 
X = wavelength of interest 

Considering the tape's entire oxide lay- 
er, not just the magnetic domains at one 
depth, the relation is: 

2. Output loss in dB = 
20Iog[(2TT /X) /(1 - e- 211/X)] where: 
T = oxide thickness 

For tape with a 0.5mil oxide layer (not 
the generally quoted overall tape thick- 
ness), thickness loss becomes significant 
at approximately 3kHz for 15ips and at 
about 1.5kHz for 7.5ips. 

Standard emphasis curves 
Standard reproducer equalization is 

specified (by NAB in the United States and 
by IEC /CCIR in Europe) in terms of time 
constants, using microsecond units. Trans- 
late time constant T (in seconds) to cor- 
ner frequency fc using the relation fc = 
(2TT) -1. For example, the NAB 500 time 
constant produces an fc of [(2T) 
(50x10 -6)] -1 = 3,183Hz. (See Table 1.) 

Although the IEC specifies a 7.5ips fc 

one octave below its 15ips fc (note that X, 

not f, appears in equation 2), the NAB fc 

is the same for both speeds, and it is one 
that compensates more appropriately for 
the thickness effect at 15ips. Consequent- 
ly, 15ips NAB recording, all other things 
being equal, has a flatter response above 
1kHz than 7.5ips NAB. 

The NAB curve's 3,180µs EQ is a low - 
frequency pre- and de- emphasis intended 
Jason is an electronic engineer at National Public Radio. 
Washington. DC. 
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to reduce playback hum, but is often used 
to partially correct for "head- bumps" (con- 
tour effect). 

With such standardized playback EQ es- 

tablished, record equalization is set to 
complement its response when using a 

particular tape stock on a particular re- 
corder (including bias effects). Some 
recorders use two or more record -EQ 
poles to allow flatter overall performance. 

a dirty switch. (Suspect this whenever sig- 
nificant EQ differences appear between 
channels.) Avoid this problem by exercis- 
ing these switches every time you align. 

Changing tape speeds involves re- 
routing audio as well as changing capstan 
velocity. Check mechanical and solid -state 
components of EQ -speed switching as 

potential failure sites. Switching compo- 
nents are more likely to fail than the EQ 

7.51ps 
LF CORNER HF CORNER 

15ips 
LF CORNER HF CORNER 

NAB TC 
FREO 

3,180µs 
50Hz 

50µs 
3,183Hz 

3,180µs 
50Hz 

501.4s 

3,183Hz 

IEC TC 
FREO 

70µs 
2,274Hz 

35µs 
4,547Hz 

Table 1.5 andard playback equalization curves for two common tupe speeds, .showing tinte con 

slants (1C) and corner frequencies. 

Mechanical errors 
Deviations from optimum tape -to -head 

interface degrade frequency response. Az- 
imuth is critical, but so are wrap, zenith, 
penetration, height, play -mode tension 
and head wear. 

You can discover wrap, penetration, low - 
tension and some wear problems by play- 
ing a 10kHz tone at 7.5ips (20kHz at 
15ips). Increase supply -reel tension by ap- 
plying drag to the reel or by adjustment. 
If playback level increases, mechanical 
alignment is required. The same test, in 
sync playback, exposes record -head align- 
ment problems. 

Scrape flutter modulates medium -to- 
high frequencies, and can be perceived as 

distortion or as an EQ problem. Find 
scrape flutter with a wide -bandwidth flut- 
ter meter. Check for misaligned or tape - 
grooved guides, or severely worn heads, 
as sources of scrape flutter. 

Equation 1 explains the problem with 
dirty heads: tape /head separation of one 
wavelength produces loss at that frequen- 
cy of 55dB. At 7.5ips, a single fiber from 
a cotton swab will knock 10kHz down ap- 
proximately 6dB. When the sound is dull, 
reach first for a bright flashlight. 

The NAB /IEC equalization option can 
be a trap. Most NAB /IEC switches are rare- 
ly used. If your machines use mechanical 
switching, EQ errors might be caused by 

circuitry proper. 
Electronic failures are best distinguished 

from tape /head interface problems by us- 
ing a flux loop. Vertically wind small - 
gauge magnet wire once around a t /2- 
inch wooden cube or something similar. 
Connect this wire, via a 220, 1W resistor, 
to a low -Z- output oscillator feeding at 
+10dBu. Protect the head with adhesive 
tape, then put the loop directly against the 
play head, positioning it for maximum sig- 

nal level at 10kHz in repro cal mode. 
Metering across the recorder's output, ob- 
tain a 1kHz reference level, then try to 
align the play electronics for 10kHz = 
+10dB and 100Hz = -1.4dB (relative to 
1kHz), in NAB mode. Verify 20kHz = 
+15.7dB and 20Hz = -9dB. If you can 
achieve this alignment, the head windings, 
cabling and reproduce equalizers are func- 
tioning correctly; any play -mode EQ prob- 
lem must therefore be caused by poor 
tape /head interface, head wear or a bad 
alignment tape. 

Given a choice in alignment between a 

small dip and a bump, psychoacoustics 
says you'll generally fare better down the 
road with the dip. Fast -swept tone align- 
ment tapes provide a real time display on 
an oscilloscope of the mid -to-high frequen- 
cy playback response spectrum, facilitat- 
ing optimum alignment. 

= ra)))] 
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A proven performer 
is always 

a safe investment. 

MEL/ "WANG 

`C.,':0 B: 

M VOW /STILL 

go* ® 
rm... .... ., ' a°r x" ALO 

:/ exrrt. kc. WOE It BR-S4311 U 

Building a proven performer is never an easy task, but at JVC it's 
something we do every day. Our BR-S811U editing recorder is 
proving that S -VHS is the most versatile, economical format. It 

delivers top notch performance, whether in a simple editing system 
or in a compu:erized time code system, using our optional RS -422 
interface. And because S -VHS is the fastest -growing professional 
format, you'll be in good company too. 

For more information about the BR -S811 U, call 1 -800- JVC -5825. PROFESSIONAL 

JVC® 
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Working smarter 
Managing meetings 

By Judith E. A. Perkinson 

¡Management 
for engineers 

For the next 12 months "Management 
for Engineers" will focus on "working 
smarter." This column will be devoted to 
helping you learn how to work more in- 
telligently. There was such a positive reac- 
tion to the time management series that 
we will continue to focus on practical, use- 
ful information. The "year of working 
smarter" will begin with a 3 -part series on 
meeting management. 

If you asked the staff in any broadcast fa- 
cility how they felt about meetings, they 
would probably say they're a waste of 
time. But, if you took the time and talent 
that's wasted in meaningless, unproduc- 
tive, unnecessary meetings and convert- 
ed it into productivity, your facility could 
profit from properly managed meetings. 

What's wrong with meetings? 
Meetings can be practical and produc- 

tive, but in many instances they can be a 
waste of time. The following list describes 
some of the problems with meetings: 

Meetings don't accomplish anything. 
People repeat the same things. 
No one sticks to the subject. 
A few people talk so much that noth- 

ing gets done. 
Meetings that are scheduled for an hour 

usually take an hour and a half. 
The meeting doesn't have anything to 

do with your work or interests. 
Meetings don't start on time. 
It takes an hour to do what could be 

done in 15 minutes. 
You've heard it before. 
These are common complaints, but they 

can all be avoided. Most unproductive 
meetings are the result of poor meeting 
management. 

Why do we repeat the cycle? 
Why do we continue to hold, attend and 

tolerate ineffective meetings? It's probably 
a combination of habit, ego and a lack of 
skill. Inevitably, certain meetings will be 
a waste of time. However, it is your respon- 
sibility to become a proactive meeting par- 
ticipant. 

Perkinson is a senior member. the Calumet Group. Inc.. 
Hammond IN 
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What is a proactive 
meeting participant? 

Proactive meeting participants control 
the impact meetings have on their lives. 
These people hold productive meetings 
that start and end on time. Furthermore, 
proactive participants bring focus back 
into a meeting that has wandered off the 
topic. These people pick and choose 
which meetings they will attend, and they 
don't waste time. 

How much control do you have? 
Most of you probably feel that you have 

little or no control over the time wasted 
in meetings. This may be true. However, 
taking control over wasted meeting time 
begins by understanding when and what 
you can do to impact the problem. The 
meetings you attend should fall into three 
basic categories: 
1. Meetings you call and /or conduct. 

There is no excuse for time to be wast- 
ed in a meeting that you call or conduct. 
It is your responsibility to learn the skills 
necessary to conduct a productive, mean- 
ingful meeting. You're not working smart 
if you waste your time and the time of the 
people who attend your meeting. 
2. Meetings you must attend that are called 
and /or conducted by someone else. 

These are generally the types of meet- 
ing you can't avoid. However, there are 
ways to minimize wasted time. First, make 
sure you're not contributing to the waste 
of time. Many of the meeting management 
skills that will be discussed in Part 2 and 
3 can be used as a meeting participant. 
3. Optional meetings. 

If a meeting is scheduled, many of you 
may feel obligated to attend. It may make 
you feel important to be invited to a meet- 
ing. Therefore, you attend even when it 

isn't necessary. 
Working smart means you should rou- 

tinely ask questions concerning every 
meeting. Based on the answers, you 
should then decide if you need to attend. 

When should you attend a meeting? 
When you are asked to attend a meet- 

ing, find out the answers to the following 
questions before you decide whether to 
attend: 

1. What is the purpose of the meeting? 
Meetings should have a purpose. Com- 

municating information is usually not 
enough to justify attendance. When the 
purpose of the meeting is to disseminate 
information, ask if it can be put in a memo. 
2. How much time will the meeting take? 

Avoid meetings that do not have a time 
frame, because it probably means they are 
poorly planned and will last beyond the 
time it should take to accomplish the goal. 
One way to limit your liability is to indi- 
cate how much time you can spare. This 
way, you have the option of leaving if the 
meeting rambles on. 
3. Do 1 need to be there? 

Often, people who do not have to be at 
meetings are asked out of habit. Some- 
times just asking if you need to be pres- 
ent is enough to make the meeting or- 
ganizer stop and think. If you're not going 
to be a part of the main meeting activity 
but need to know the results, check writ- 
ten minutes or an informational memo af- 
ter the meeting. 
4. Where is the meeting being held? 

Many times, the meeting location can 
have a profound affect on your ability and 
willingness to attend. If getting to and 
from the meeting is an investment in time 
and resources that exceed the value of the 
meeting, you need to question your atten- 
dance. Suggesting an alternative location 
for a meeting can assist not only you, but 
also the other participants. 

Attitude is important 
How you ask these questions is impor- 

tant. Ask your questions in a non - 
aggressive manner. Most people are 
reasonable, but your questions shouldn't 
sound like an attack on their judgment. 
If your questions sound like an attack, you 
can expect the people to become defen- 
sive and reduce the latitude they might 
otherwise be willing to give you. 

Next month, I will discuss how to organ- 
ize a meeting. This information should be 
learned and used each time you plan a 
meeting. 
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Tepee um munications 

lelecunmunkanYns 

For point -to-point, STL or multipoint distance 
learning and video conferencing applications, fiber is a 
clear choice. So is the company that can help you put 
that video signal over fiber...ADC Telecommunications. 

1 iitir 

LC SERIES point-to-point, STL, 
RS-250C shorthaul 

up tc four audio 
channels 

up to 15 miles 
FN 6000 

full presence multipoint, distance 
learning/video conferencing 

drop and insert capability 

up to 16 channels /50 miles 

ADC can help you configure the rest of your system with 
copper and fiber cable management and switching products 
for a total systems solution. For more information, call 
1 800 726 -4266 or send in the coupon for a free brochure. 

E I'd like to know more about how ADC can help me 
put video over fiber. 
Name 

Title Phone 1 1 

Company 

Address 

City State Zip 

Mail or Fax To: 

ADC Telecommunications. Inc. 
Mail Station 72 
4900 N'est 78TM Street 
Minneapolis, Minnesota 55435 

L. FAX 1612) 8913050 

I. Telecommunications 
"Where Quality Huns Full Cut ur I 

Circle (12) on Reply Card 
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Engineering departments are making the move from 
the expense side to the income side of the business 
ledger. 

At times it may not seem like it, but good engineering talent is in 
as much demand as ever. For the past 11 years, Broadcast Engineer- 
ing magazine has provided an accurate gauge on the financial condi- 
tions and mood of the broadcast industry. One of the interesting ele- 
ments discovered in this year's results was an increase in the number 
of comments about the need for high -quality technical expertise. 

Despite the reductions in overall staffing, production facilities still 
require talented technical staff. After reading the survey comments, 
two related types of skills were revealed to be particularly valuable: 
the ability to manage and troubleshoot systems, and a knowledge of 
new digital technology. 

The successful technology managers, and they go by a variety of 
names: chief engineer, director of engineering, director of operations 
and engineering, typically have high levels of skill in both areas. They 
don't waste their time with the microscopic issues, but instead con- 
centrate on the overall system's performance. Also, because much of 
today's production and broadcast equipment relies on sophisticated 
digital hardware, maintenance is limited to board or module replace- 
ment. Such technology requires personnel who can diagnose the er- 
rant card or module and quickly effect the repairs. There is no time 
to become involved in component -level servicing. Repairs often rely 
on PC- software for system diagnoses. These techniques are a far cry 
from the VOM and soldering iron of yesteryear. 

A related skill displayed by these successful engineering managers 
is the ability to target their efforts on helping their companies make 
money. These engineers have reversed their thinking from the expense 
side to the income side of the business ledger. Smart engineers recog- 
nize that staying in business means running their departments like 
a business - profitably. Today, purchasing decisions may be made on 
ROI as often as they are on performance or quality improvement. A 
successful engineer is able to recognize and balance these factors in 
the best interests of the station or facility. 

Take advantage of the increasing demand for top -quality technical 
skills by honing your abilities with this month's article lineup on 
profitable technical management. 

"The 1991 Salary Survey: The Complete Picture" page 26 
"Engineering Can Be a Profit Center': 52 
"Competing for Your Job" 64 
"Engineering Software for PCs ". 70 
"Software Management ". - 78 

/.,.( .. 
Brad Dick, editor 
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If you're still hesitant about 

switching to digital. then you 

probably havent experienced 

Sony's DVS -8000 Digital Switch - 

er and the DME -5000 Digital 

Effects System. 

They're remarkably easy 

to learn. Both are set -up like 

the switchers and effects de- 

vices you're accustomed to 

using today. And they're in- 

stantly familiar, so you'll be 

instantly productive. 

They're designed to work 

together as the heart of an all 

Sony. all -digital system. A sys- 

tem designed to let you work 

with more power. more speed 

and greater flexibility. 

And they're made by Sony. 

With all the reliability. service 

and support that Sony has al- 

ways been famous for. 

Best of all. the DVS -8000 

and DME -5000 are incredibly 

cost -effective. What's more, 

they're available for immedi- 

ate delivery. 

Just call 1- 800 -635 -SONY. 

ext. 712, to learn more. 

Once you do. you'll realize 

it really has never been easier 

to switch. 

Business and Profgssiolnai Group_ 
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The 1991 
salary survey: 

r the complete 
picture 

an always tell when October is ap- 
pn, aching by the number of calls we re- 
ceive concerning the salary survey. By late 
summer, engineers and managers begin 
to look eagerly for the annual unveiling 
of the latest good and bad news on the sal- 
ary front. Without further delay, let's see 
how things are faring for our fellow indus- 
try professionals. 

The basics 
The results are broken down into three 

general job title categories: management, 
engineering and operations. To use the ta- 
bles, first determine into which category 
your job title falls. The management titles 
include president, owner, partner, vice 
president and general manger. The en- 
gineering titles should be obvious to most 
BE readers. Operation titles include oper- 
ations manager, station manager and pro- 
duction and program managers. If your 
specific title isn't listed, choose the one 
that most closely resembles the type of 
work you do. Once you've determined 
which category to use, reading the results 
should be easy. 

The survey results are summarized in 
Tables 1 -7. If you want more details, see 
Tables 1 -3. Almost everything you need to 
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The latest word on the salary front. 

By Brad Dick, editor 

compare your financial situation with the 
industry at large is contained in these 
three tables. These tables allow you to 
compare specific portions of your com- 
pensation plan with those of your fellow 
professionals. 

The dollar comparisons begin in Table 
4 and continue through Table 7. These ta- 
bles have been prepared to enable you to 
determine quickly how your salary com- 
pares to others based on history and mar- 
ket size. Several things must be kept in 
mind when reading the data. 

First, and most important, the data is 
presented in median terms. The median 
value is quite different from the average 
value you may have seen in other surveys. 
The median accurately portrays the finan- 
cial conditions within the industry. 

The 1991 BE salary survey was conduct- 
ed scientifically by the Intertec marketing 
research department. Questionnaires were 
mailed to 3,716 BE readers. As of July 15, 
1,046 usable surveys were received, 
representing an overall response rate of 
28.4 %. The data in this report is based on 
those responses. 

A slow train to nowhere 
Don't look for dramatic changes in any 

of the salaries. A recession combined with 
gut -wrenching debt has clamped a stran- 
glehold on large salary increases. Even so, 
not all the news is bad. 

Let's look first at radio. Figure 1 charts 
the median salary for radio personnel 
from 1983 to 1991. The early years repre- 
sent high inflation and corresponding sig- 
nificant increases in salaries. The last three 
years show a departure from that climb 
upward. 

Managers have seen minimal improve- 
ment during the year. Radio corporate sal- 
aries increased from $35,000 to $35,500 
during the past year. However the percent- 
age growth rate is only half that of last 
year's survey. 

Radio engineers continue to face a stag- 
nant salary situation. From a high of 
$29,000 in 1989, salaries have fallen for 
two consecutive years. The 1991 median 
salary for a radio engineer was $28,600, 
which is roughly 1% lower than last year. 

Radio operator salaries recovered a bit 
from last year's fall. The 1989 salary of 
$23,600 dropped to $22,750 in 1990, a loss 
of 4 %. A 2% increase this year brought 
the salary up slightly to $23,190. That's not 
much, but we've got to look hard for the 
good points. 
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A HEADSET 
THAT TOOK THIS -. MANY YEARS TO 

PERFECT, WILL 
BE A CLASSIC 
FOR YEARS 

TO COME. 

-:,..., - / 
/// 

Get this new classic today 
and avoid the rush. 

No one knows exactly what makes 
a product a classic but everyone knows 
which products qualify. We do know 
that "standards" of the industry always 
excel in technical performance, comfort, 

durability and appear- 
ance, so with these as 
our criteria the V Series 
was designed to be 
superior to any head- 
set on the market. By 
all accounts, after years 
of development, we 
succeeded. 

Technically, the 
V Series specs are a 
cut above the rest. 

Earcup fits any 
head shape or size 

But classics are created over time 
by the people who use them, not by 
manufacturers' claims, so let your own 
ears confirm our data.The revolutionary 
floating earcup conforms to any head 
shape or size for a mo-e comfortable 
fit. But, of course, you'll realize that after 
one of those long, grueling product on 
days. We know the materials and work- 
manship are second to none, but only 
time can tell about its durability. How- 
ever, when enough time has passed 
to be a fair test, the V Series will already 
be a classic. 

For complete details about the unique 
V Series modular ordering concept, 
outstanding specs and the comfortable 

new earcup design write to Telex 
Communications, 9600 Aldrich Av. So., 

Minneapolis, MN 55420, 
(612) 887 -5550. 

1991 Telex Communicat ons, Inc 

TELEX, 
Circle (13) on Reply Card 
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RADIO'S TOP TEN! OTARI GIVES 
YOU BETTER CHOICES. 

Otaris ii y% audio recorders for 
radio gi1r .ou features to fit any 
application or budget. This means 

you rr nut forced to make ri mi in i- 

luises when ehoosing a rerurder. su 

wmr station sounds better to listen- 
ers. and is e efficient. And. of 
course. Otari's legçeudary reliability 
means less down -time. 

On the f,irelront. there's a line 
of digital disk recorders including the 
nrr% 24 rack 1)1)13 -10. and the 
PriDisk It. I rs it h up tu (ri tracks for 

Ititrack product' . 

'I'lu'li. ()tarsi's í ' 'work- 
lions,"' 5050 1311 machine. the Attire 
of radio proles. als the world over. 
has her the 13l11 - just as tough. 
and twice as easy to use.:1nd it has 

all the things you asked for. like a Q 

speaker. independent left/right reel 
sire select. dynamic breaking,. and 
much e! 

\ new line of 2. I and 8 -track 
marl s, the 5050 \lKR Series. 

delivers state -of -the -art perfor- 
mance% plus features that will make 
your life easier, like a built -in 
antolorator with 3 one -t h. rue - 
point me ies and return -to -zero. 

Don't lirrg;et the MX -5011: a 

professional 2 -track with a price that 
%y ill astound von. and the MX -55 

ryitIi all the features cou'Il ever need 

I ila . or tomorrow. (The "50I1" and 
the "55' both offrx a Voice Editing; 
\1u lule for normal pitch at twice 
play sired.) 

Then there's multi- tracks. 
f 32 tracks on down. at almost 
every price level -8 machines. 12 

different versions! And. of ruurse. 
the CTM -10. a high performance 
rail machine we built for perfection- 
ists. and an aut atril radio station 
reproducer. 

Before uu purchase any audio 
machine. look into Otaxi's line -up 
for the bruadaster. We think you'll 
find exactly what you need. at a price 
that lits your budget. Call Otari at 

(115) 311- 5900 gin e information. 
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TABLE 1. - MANAGEMENT STAFF PROFILE* 
ALL 

MARKETS 
TELEVISION RADIO 

Management Total 
Total 

TV Top 50 Top 100 
Below 

Top 100 
Non- 

Comm. 
Total 
Radio Top 50 Top 100 

Below 
Top 100 

Non - 
Comm. 

% % % % % % % % % % % 

Salary Level 
Less than $15,000 8.1 2.7 8.3 10.7 ... 10.0 10.3 16.7 
$15,000 to $24,999 9.0 1.4 .... 4.2 12.8 .... .... 17.2 11.1 
$25,000 to $34,999 18.4 4.1 5.3 ... 8.3 25.5 12.5 10.0 29.9 25.0 
$35,000 to $49,999 21.1 13.5 5.3 20.0 16.7 24.8 6.3 40.0 26.4 25.0 
$50,000 to $74,999 22.4 39.2 21.1 33.3 44.0 50.0 14.1 12.5 20.0 11.5 19.4 
$75,000 or more 21.1 39.2 68.4 66.7 36.0 12.5 12.1 68.8 20.0 4.6 2.8 
No response .... ... ... .... 

Median = $42,647 $66,666 $92,50 0 $100,000 $67,500 $53,750 $35,500 $90,000 $42,500 $32,692 $33.750 

Received Salary Increase 
During Past Year 
Yes 42.6 64.9 73.7 66.7 60.0 62.5 31.5 43.8 40.0 10.3 75.0 
No 54.7 33.8 21.1 33.3 40.0 37.5 65.1 56.3 50.0 86.2 22.2 
No Response 2.7 1.4 5.3 .... .... .... 3.4 .... 10.0 3.4 2.8 
Percentage of increase 
Less than 3% 4.5 4.1 5.3 16.7 4.0 .... 4.7 6.3 .... .... 16.7 

3% to 4% 7.6 10.8 10.5 16.7 8.0 12.5 6.0 .... .... 2.3 19.4 
5% to 9% 20.6 40.5 47.4 16.7 36.0 45.8 10.7 12.5 20.0 33.3 
10% to 14% 4.9 5.4 16.7 8.0 4.2 4.7 12.5 10.0 2.3 5.6 

15% or more 4.9 4.1 10.5 .... 4.0 .... 5.4 12.5 10.0 5.7 ... . 

No Response 57.4 35.1 26.3 33.3 40.0 37.5 68.5 56.3 60.0 89.7 25.0 
Median = 5.0 5.0 5.0 3.5 5.0 5.5 5.0 5.0 5.0 15.0 4.0 

Fringe Benefits Received 
(Adds to more than 1000/e 
due to multiple answers) 

Medical insurance (paid) 80.3 87.8 84.2 100.0 84.0 91.7 76.5 93.8 80.0 70.1 83.3 
Dental insurance (paid) 39.0 52.7 63.2 66.7 40.0 54.2 32.2 50.0 50.0 23.0 41.7 
Life insurance (paid) 58.3 71.6 63.2 100.0 68.0 75.0 51.7 50.0 40.0 49.4 61.1 
Sick leave 74.0 85.1 84.2 66.7 84.0 91.7 68.5 81.3 70.0 62.1 77.8 
Vacation (paid) 84.3 91.9 84.2 100.0 96.0 91.7 80.5 75.0 80.0 81.6 80.6 
Stock purchase plan 7.2 16.2 26.3 33.3 20.0 ... 2.7 6.3 .. 3.4 ... . 

Profit sharing plan 13.0 17.6 36.8 16.7 20.0 .... 10.7 18.8 20.0 12.6 . 

Savings plan 8.1 12.2 21.1 .... 8.0 12.5 6.0 6.3 .... 5.7 
Pension plan 27.4 43.2 36.8 16.7. 28.0 70.8 19.5 31.3 5.7 52.8 
401 -K Plan 18.8 37.8 47.4 33.3 56.0 12.5 9.4 25.0 20.0 2.3 16.7 
Bonus 27.8 36.5 36.8 50.0 64.0 4.2 23.5 37.5 20.0 27.6 8.3 
Trade show /convention/ 

seminar expenses paid 61.0 71.6 63.2 83.3 92.0 54.2 55.7 56.3 50.0 55.2 58.3 
Tuition refund plan 19.3 29.7 42.1 16.0 41.7 14.1 18.8 10.0 1.1 44.4 
Automobile furnished 42.2 43.2 47.4 50.0 76.0 4.2 41.6 56.3 60.0 47.1 16.7 
No benefits 4.9 2.7 ... .... .... 8.3 6.0 .... ... 6.9 8.3 
Other 7.2 1.4 .... .... 4.0 .... 10.1 18.8 ... 9.2 11.1 
No response 1.3 1.4 5.3 .... .... .... 1.3 .... .... 1.1 2.8 

Years In Present Job 
1 to 2 15.2 17.6 10.5 66.7 12.0 16.7 14.1 25.0 10.0 12.6 13.9 
3 to 4 148 18.9 21.1 16.7 12.0 25.0 12.8 .... 10.0 13.8 16.7 
5 to 9 27.8 28.4 26.3 36.0 29.2 27.5 25.0 30.0 25.3 33.3 
10 to 14 15.7 13.5 15.8 16.7 8.0 16.7 16.8 18.8 30.0 12.6 22.2 
15 to 24 11.7 12.2 10.5 .... 16.0 12.5 11.4 6.3 . 16.1 5.6 
25 or more 9.0 6.8 5.3 ... 16.0 .... 10.1 18.8 10.0 9.2 8.3 
No response 5.8 2.7 10.5 .... .... .... 7.4 6.3 10.0 10.3 ... 

Median - 6.0 5.0 5.0 1.5 8.0 5.0 7.0 7.0 6.0 7.5 6.0 

Years in Broadcast Industry 
Less than 5 2.7 2.7 .... 16.7 .... 4.2 2.7 6.3 .... 3.4 .... 

5 to 9 7.6 6.8 5.3 .... 4.0 12.5 8.1 ... 20.0 4.6 16.7 
10 to 14 8.5 9.5 5.3 16.7. 12.0 8.3 8.1 . 10.0 5.7 16.7 
15 to 24 30.0 27.0 15.8 50.0 20.0 37.5 31.5 31.3 10.0 29.9 41.7 
25 or more 45.3 51.4 63.2 16.7 64.0 37.5 42.3 50.0 50.0 47.1 25.0 
No response 5.8 2.7 10.5 .. .... .... 7.4 12.5 10.0 9.2 . . . 

Median = 23.0 25.5 29.0 16.0 27.0 20.0 22.5 25.5 20.0 25.0 16.5 

Do Part-Time or 
Free -Lance Work 
Yes 30.0 25.7 31.6 16.7 28.0 20.8 32.2 31.3 30.0 34.5 27.8 
No 69.5 74.3 68.4 83.3 72.0 79.2 67.1 68.8 70.0 64.4 72.2 
No response 0.4 .... .... .... .... .... 0.7 .... .... 1.1 .... 

Education 
High school 5.8 .... ... .... .... .... 8.7 6.3 10.0 11.5 2.8 
Some college 32.3 27.0 21.1 36.0 29.2 34.9 37.5 40.0 40.2 19.4 
College grad (bachelor's degree) 38.1 39.2 42.1 66.7 48.0 20.8 37.6 31.3 40.0 36.8 41.7 
College grad (master's, Ph.D.) 18.8 28.4 26.3 16.7 12.0 50.0 14.1 18.8 10.0 5.7 33.3 
Technical school 13.9 12.2 5.3 16.7 16.0 12.5 14.8 6.3 10.0 17.2 13.9 
Other 1.3 1.4 5.3 .... .... .... 1.3 .... .... 1.1 2.8 
No response 

Age, Wars 
Under 25 1.3 1.4 .... .... .... 4.2 1.3 6.3 .... .... 2.8 
25 to 34 9.9 12.2 5.3 16.7 12.0 16.7 8.7 20.0 4.6 19.4 
35 to 44 35.0 29.7 26.3 66.7 24.0 29.2 37.6 43.8 30.0 36.8 38.9 
45 to 54 26.0 25.7 21.1 32.0 29.2 26.2 25.0 40.0 24.1 27.8 
55 to 64 20.6 27.0 42.1 16.7 24.0 20.8 17.4 6.3 10.0 24.1 8.3 
65 or over 7.2 4.1 5.3 .... 8.0 ... 8.7 18.8 .. 10.3 2.8 
No response .... .... . ... ... .... .... .... .. .... .... 

Median = 46.7 47.8 55.0 40.0 49.0 45.0 46.2 45.0 45..0 49.0 42.5 

'Management staff: president, owner, partner, vice president. general manager. 
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In 1807, Joseph Fourier had a great idea. 
In 1991, SRS makes it affordable. 

Wie. 

Presenting the SR760 FFT Spectrum Analyzer. 
16 -bit 100kHz performance for only $4350. 
Have you been waiting for someone to make a 
truly affordable FFT spectrum analyzer? One with 
90 dB dynamic range, 100 kHz frequency span, 
and a blazing 50 kHz real time bandwidth? 

The wait is over. 

SRS delivers the SR760. The perfect spectrum 
analyzer for a wide range of applications, including 
acoustics, vibration, noise analysis, electronic 
design and testing. Applications that previously 
meaF t :buying a $15,000 instrument. 

The SR760. Power, performance and price. 
Everything you've heen waiting for. 

SR760 

DC to 100 kHz frequency span 
90 dB dynamic range 
16 bit A/D conversion 
Single channel with true differential input 
50 kHz real -time bandwidth 
Internal or External Trigger 
Limit testing and data tables 
Menu based user interface 
3.5 inch DOS compatible disk drive 
Direct hardcopy to printers and plotters 
GPIB, RS232, and Printer interfaces 

STANFORD RESEARCH SYSTEMS 

1290 D Reamwood Avenue. Sunnyvale, CA 94089 TEL (408)744 -9040 FAX 4087449049 TLX 706891 SRS UD 
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1 YOU 

WANT MORE 

THAN JOST 
AN ANTENNA 
JAMPRO has been providing the 
broadcasting industry with state - 
of- the -art antennas for over 
35 years, longer than any other 
US antenna manufacturer. With 
over 3000 antenna systems deliv- 
ered, at JAMPRO you don't just 
buy an antenna, you invest in 
experience. 

JAHD CP 
Arrowhead 

Screen Dipole 

THE LEADERS IN 
ANTENNA 

TECHNOLOGY 
Complete line of FM & TV 
broadcast antennas 
RF components, Filters 
& Combiners 
Modern 7000 ft FULL SCALE 
test range 
Directional antennas and 
pattern studies. 

Call or fax us your 
needs today. 

(916) 383 -1177 
Fax (916) 383 -1182 

A 11rrnsr vr4 I ri v 
ANTENNAS, INC. 

6939 Power Inn Road 
Sacramento, CA 95828 
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Radio markets 
There is some good news for radio en- 

gineers, but you have to work in the right 
markets. The overall loss of 1% in medi- 
an salary is not reflected across all mar- 
kets. For instance, salaries for top 50 mar- 
ket radio engineers grew by 11 %. That's 
extremely good, considering industry con- 
ditions. The top 100 market radio en- 
gineering salary fell by 6 %, which was 
twice as bad as in the below top 100 mar- 
kets. Here, salaries fell by 3 %. The non- 
commercial engineers did well, showing 
an 8% increase in median salaries. 

Radio operator salaries were either up 
or simply flat in all markets this year. That 
may be why, on a percentage basis, the 
overall markets radio operator salary was 
not only higher, but also twice as high as 
that for managers and engineers. 

TV salaries 
TV salaries parallel the results already 

described for radio. The results are sum- 
marized in Figure 2. Corporate TV sala- 
ries showed no change. Engineering sal- 
aries increased by 2 %, and TV operator 
salaries fell by 6 %. That drop resulted in 
the median TV operator salary again fall- 
ing below the median engineer salary. 
That may be little consolation to the TV 
engineer trying to make ends meet. 

Before radio engineers decide to jump 
ship to television, let's look closer at the 
results. The median TV engineering sala- 
ry is almost $8,000, or 27 %, higher than 
for radio. However, this big difference is 
not uniform across all markets. 

MEDIAN SALARY 
$40.000 

30.000 

20.000 

10.000 

o 

Radio shows its weight in the top 50 and 
non -commercial markets. In the top 50 
markets, the median TV salary is only 
$2,180, or 4.8% greater than the same - 
market radio salary. A similar condition 
exists in the non -commercial arena where 
the TV /radio differential is $2,060 or 7.2 %. 

The bottom drops in the comparison for 
the radio salaries in the below top 100 
markets. The differential goes back to 
27 %, but the dollar difference is $17,400. 
So before radio engineers think they'd 
rather work in television for the "big 
bucks;' spend some time checking out the 
salaries and markets. You could be better 
off staying where you are. 

One disconcerting trend has been evi- 
dent in television since 1986. Referring 
again to Figure 2, note that there is almost 
no upward movement in base TV en- 
gineering salaries. In 1986, the TV en- 
gineering salary was $34,900. Today, that 
same salary is only $36,290. This 
represents only a 3.9% increase in five 
years. 

Dividing the pie 
There is another way to compare your 

salary with the rest of the industry. Sim- 
ply comparing the dollar amount doesn't 
provide a complete picture. 

To determine if you're getting your fair 
share in salary, see what percent of the 
total survey base was being paid at your 
same category level. Although the 
amounts are market -related, a direct rela- 
tionship does not necessarily exist. Oth- 
er factors can come into play. 

RADIO MEDIAN SALARIES 1983 -1991 

MEASURED ACROSS ALL MARKETS 

1 r , 

MANAGEME 

OPERATOR 

1983 1984 1985 1986 1987 

YEAR 

1988 1989 1990 1991 

Figure 1. Radio's median salaries measured over all markets from 19834991. 
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- i 

Il/PASS 

HR600+ 

r.ro ell 
INPUT SEL AUTO FEZ V< Ill VC DELAY 

VIDEO LEVEL SETUP CHIOMA MUF SIEd! IEIliE IOSi[R SEPIA MOSAIC N Sc. 

The HR600+ TBC 
High Resolution, 

Multi- Format Transcoding 
Now available with RGB in and out 

The HR600+ Time Base Corrector has the 
best performance range in the business... 
extremely high resolution at over 600 lines... 
and operation at 7.5MHz for superior 
bandwidth signal handling. Plus, a full 0 to 
20 dB noise reduction means minimizing 
inherent noise characteristics of videotape 
without impairing high resolution capabili- 
ties-in any mode, including transcoding. 

The HR600+ allows for multi- format trans - 
coding between true component: U- Matic, 
U -Matic SP, Betacam, Betacam SP, MII, 
S -VHS, Hi -8, and ED -BETA; composite for 
1/2 ", 3/4 ", and 8mm VCRs. And, RGB - both 
in and out -is available as an option. 

Prices start at just $5,950. Models with 
freeze frame, digital effects, and RGB are 
priced accordingly. As with all Prime Image 
products, the HR600+ carries our full 3 year 
warranty and features the high -quality 
design, manufacturing, and proven 
reliability that are making our TBCs the 
standard, worldwide. 

Call or write today for more information. 

Prime Image, inc. 19943 Via Escuela, Saratoga, California 95070 
(408) 867 -6519 Fax: (408) 926 -7294, Service: (408) 926 -5177 

National Sales Office: (217) 787 -5742 Fax: (217) 787 -3587 
Circle (17) on Reply Card 

www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


Booth 1422 
99r Marsushtra Etac+n. Comatatou or Mom. 

MVII "II E,T00:' 
In 1985, MII proved that a small format 

videotape system could offer you quality compar- 
able to one -inch, Type C. Its detractors first said, 
"It can't be done." But then they said, "Me, tool' 

In 1989, MII demonstrated that full NTSC 
bandwidth ought to be available to users of 3/4- 
inch videotape systems. The nay sayers said, 
"No way." And then they 
said, "Me, too" 

In 1990, MII deli- 
vered full NTSC band- 
width VTRs priced more 
like 3/4 -inch systems. 
True to form, the com- 
petition said, "No!" And 
now they are saying, 
"Me, too." Imitation may be 
the sincerest form of flattery, 
but it can't take the place of 
true innovation. 

Even on the lowest cost MII machines, 
Panasonic kept professional features such as two 
linear audio tracks and two FM tracks for superior 
dynamic range; amorphous heads; information 
panel for machine status and diagnostics; full - 
featured editing, such as auto -tag, split audio 
and full RS -422A control (which will even drive 

the "Me, too's "); plus a full- featured auto -tracking 
player for still and slow motion editing. 

All MII VTRs are built on die -cast aluminum 
chassis; all tape transport guideposts resist abra- 
sion by using ball bearings and ceramic flanges. 
All MII tape drive motors are direct drive, and you 
don't have to move them to accommodate 

different size cassettes. 
MII never traded 

off your quality: one 
tape formulation, one 
format. All Panasonic 
MII machines are 
designed specifically 
for metal particle tape, 

so frequency response 
and signal -to -noise are 

maximized, not compromised. 
It's quite simple. While the others 

have been spinning their wheels developing one 
new system after another, Panasonic has contin- 
ually refined its half -inch technology. While the 
others have been making light of Mli's virtues, 
they have been busy copying MII's performance 
and value. Isn't it time to find out why you, too, 
should join the growing body of video profes- 
sionals saying, "Panasonic MII is for 'me, too. - 

The AU -65 Studo Edrt /Record VTR. 

the AO-20 C'gaal Recessing Camera with A 

Dackable Recorder and the AU -520 Fortab 
Recorder 

For more information call: 1 -800 - 524 -0864 
Panasonic Communications 8 Systems Company 

sion of Matsushita Etrxtnc Cor0oraho - of Arner.ca 
One Panason!c Way Srcaue_s NJ 07091 

U -410 
le Freid 

0q91Panasonic 
Official Video Equipment Sponsor 1992 Olympic Games 

36 USC 380 
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Benefits packages 
Financial compensation involves more 

than base salary. A detailed look at Tables 
1 -3 shows vast differences in who gets 
benefits and in what markets they're likely 575.000 

to be available. 
In almost every case, television offers 

more benefits than radio. For example, 
more than 85% of TV respondents said 
their station had a paid medical insurance 
plan, whereas only 75% of radio engineers 
said their stations did. In this one catego- 50.000 

ry, non -commercial TV and radio stations 
fared much better than their counterparts. 
More than 92% of all non -commercial ra- 
dio and TV stations provide a paid medi- 
cal plan higher than the commercial side. 
One reason for this high -coverage rate is 
because many such stations are owned by 

25.000 
state or local governments. Government - 
operated facilities may tend to pay lower 
salaries, but they typically offer better 
benefits. 

Vacation benefits are better in television 
than in radio. More than 97% of the 
respondents in the top 50 TV markets said 
they had paid vacations. Less than 80% 
of the radio respondents in the top 100 
and below top 100 markets could echo 
that claim. 

Stock purchases is another area where 
there continues to be a significant differ- 
ence. Because many TV stations are part 

MEDIAN SALARY 

TV MEDIAN SALARIES 1983 -1991 
MEASURED ACROSS ALL MARKETS 

1 1 

1983 1990 1985 1996 1997 1988 

YEAR 

1989 1990 1991 

Figure 2. TV's median salaries measured over all markets from 1983 -1991. 

Dual Video Jacks 

STANDARD 
EQUIPMENT. 
Canare Patchbays handle every 75.2 
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 

VWJ2S ) V i ? er' specifications and the number of your 
Straight hru75frterminating _ .. local Canare dealer. 

i _ 9 

CANAFIE 
VWJ2 -W 

g( / 511 5TH Street, Unit G, San Fernando, CA 91340 
" T -a "' '' c terminating ` (818) 365.2446 FAX 1818) 365.0479 
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- OUTING FOR TOMORROW 

Multi -Level, Multi- Format 

Do ever changing standards, formats and 

future technology, make you wonder if there is 

a router that could handle your needs today 

without becoming obsolete tomorrow? 

At Utah Scientific we've been making multi- 

level, multi- format routers for over 13 years. 

All our router designs insure both compatibility 

with existing systems and expansion into the 

future! 

Control systems range from simple bus control 

through full router automation. 

l 

-. _-. . --.--7.- 
4 

11111 Hill 

Leadership has been a part of 

Utah Scientific since 1918 when the 

company was founded. 

First with reprogrammable control 

panels, first with alphanumeric 

mnemonics, first with customer 

configurable panels, first with fully 

automated routing and master con- 

trol switchers, first with integrated 

router & machine control, and 

first in systems connectivity con- 

tinue to affirm us as a world leader. 

Future peace of mind is assured with 

our 10 year commitment to total 

customer satisfaction. 

Use our experience! 

DYNATECH BROADCAST GROUP 

LITRI-I SC/E/7T7F/C, 

V I S I O N. 

V A L U E." 

To GET THE PICTURE Contact US at: 
4750 Wiley Post Way 
Salt Lake City, UT 84116 
800 -453 -8782 or 801-575-8801 
Circle (19) on Reply Card 
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When it comes to chips, 
the only ones you should 
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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- 

u 

F8 at 2000 lux. And it 

I dramatically reduces 

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- 

etry 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 Protessionat Group, 3 Paragon Dnve. Montvale. NJ 07645 1735 
©1991 Sony Corporation of Amerce Sony and Hyper HAD are trademarks of Sony 

SONY 
BUSINESS AND PROFESSIONAL GROUP 
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Continued from page 42 

Digital tops the list 
Having skills to work with digital 

equipment topped the list of concerns 
for many readers. Those that spoke posi- 
tively often mentioned digital as the key 
to success and the future. Those that 
have the skills to understand digital tech- 
nology will not only be able to survive, 
but prosper. 

High -definition television was quite 
low in the minds of the readers. When 
it was mentioned, it was usually with dis- 

dain. Managers didn't want it, engineers 

were ambivalent and operators didn't 
mention it at all. 

Many engineers looked forward to dig- 
ital audio broadcasting. The managers 
tended to see digital broadcasting as the 
replacement for AM. Most managers see 

the technology as a threat, not an op- 
portunity. Engineers see it much the 
opposite. 

To get a better flavor for the mood, 
this year's comments are broken down 
by job category. Notice how the manag- 
ers often see technology as a threat, 
whereas engineers look forward to it. On 

Patching Equipment 

Panels & Jacks 
Pre -Wired Audio Panels 
Patch Cords 
Available in both 
1/4 & Mini Sizes 

Video Patching 
Video Panels 
Video Panels & Jacks 
Patch Cords 
RGB Panels 

RS- 422 Patching 
One Rack -Unit, 24 Port 
(12 in, 12 out) 
Two Rack -Unit, 48 Port 
(24 in, 24 out) 
Interconnect Cables 

If it's quality patching equipment you require, you've 
found the best source! Call or write for details. 

audio accessories .¡ 
audio-line _ 

Audio Accessories, Inc., Mill Street, Marlow, NH 03456 
Phone: 603/446 -3335 
Fax: 603/446 -7543 
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the other hand, engineers seem more 
negative about the financial future of 
their stations than do many managers. 
Engineers are often quite bitter about 
the use of less -technical personnel and 
the ability to operate radio stations with- 
out full -time engineers. 

The numerous comments made by en- 
gineers concerning the need to become 
financially responsible for their stations 
were encouraging. The technical profes- 
sionals now recognize that broadcast is 

a business and that they can contribute 
to helping make it profitable. Such think- 
ing is good news for stations and en- 
gineers. 

Management comments: 

"Revenue is down - perceived as be- 
ing disastrous, but that's relative to pri- 
or years when money was falling off the 
table:' 

"The chief engineer needs to be a 

good manager and get into the business 
end of broadcasting:' 

"We need competent contract en- 
gineers:' 

"AM radio is receiving a bad rap. Not 
all AM stations are dead. We are, and 
have been, the number one station in 
our market for the past five years, and 
there are at least 10 FM stations. The 
bottom line is this: Give the people what 
they want and they will listen to you." 

"The possibilities are endless for those 
willing to work:' 

"Maturity of the broadcast market re- 

quires engineering managers to concen- 
trate on management of people and 
finances, and leave the technical work 
to supervisors and technicians." 

"Tough to find maintenance engineers 
and qualified chiefs." 

Engineers comments: 

"Opportunities include involving your 
station with the audience. If you're ag- 

gressive in your community, people no- 
tice and you will become successful:' 

"Small market radio equals lower 
wages, but more 'peaceful' life:' 

"A lot of managers don't trust their en- 
gineers: many times it's the engineers' 
fault. We need to work with our GMs on 
helping to improve the bottom line rath- 
er than just being 'pure engineers." 

"1 am the only full -time engineer left 
in a 4- station market. All the other sta- 

tions have gone to contract people." 

"Broadcast industry needs the SBE to 
do something beside frequency coordi- 
nation:' 
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How Can A Component Switcher So Little Do So Much? 
You told us you wanted a component switcher as good as our composite Prodigy!" Built to the highest 

specifications. Lots of multi -level programmable effects. Compact. Affordable. And drift -free. So here it is. 
Prodigy C from Videotek. With features you never thought possible in such a small package at such a small 
price. Up- stream and down- stream keyers, 240 wipe patterns, variable border softness inside and out, and a 
memory that lets you program up to 100 events. Even a 24 -hour, toll -free help line. It's perfect for your edit- 
ing suite, newsroom or control room, whether mobile or stationary. Also VIDEOTEKTM 

available for NTSC or PAL. Call us today to find out more about Prodigy. 
Another American -made innovation from Videotek. First, we listen. 

See us st SMPTE, #2139 

243 Shoemaker Road, Pottstown, PA 19464 (215) 327 -2292 Fax: (215) 327 -9295 
Circle (25) on Reply Card Pnrlit,Y a trademark of Prodigy 4.rvi eS Company. 
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TABLE 3. - OPERATIONS STAFF PROFILE* 
ALL 

MARKETS 
TELEVISION RADIO 

Operations Total 
Total 
TV Top 50 Top 100 

Below 
Top 100 

Non- 
Comm. 

Total 
Radio Top 50 Top 100 

Below 
Top 100 

Non - 
Comm. 

% % % % % % % % % % % 

Salary Level 
Less than $15,000 10.0 2.9 .... 9.1 5.3 16.8 7.9 26.7 20.5 15.1 

$15,000 to $24,999 31.5 21.8 13.6 30.3. 30.3 21.1 40.8 36.8 26.7 54.8 28.3 

$25,000 to $34,999 23.8 24.7 12.1 33.3 39.4 26.3 22.9 18.4 26.7 17.8 32.1 

$35,000 to $49,999 22.1 29.4 39.4 24.2 18.2 26.3 15.1 26.3 13.3 5.5 20.8 

$50,000 to $74,999 9.5 17.1 28.8 9.1 3.0 15.8 2.2 ... 6.7 1.4 3.8 

$75,000 or more 3.2 4.1 6.1 3.0 .... 5.3 2.2 10.5 
No response .... .... .... .... .... ... .... .... 

Median - $28,000 $35,312 $44,375 $29,375 $27,222 $34,000 $23,194 $27,500 $25,000 $19,782 $27,500 

Received Salary Increase 
During Past Year 
Yes 66.2 74.7 77.3 84.8 51.5 81.6 58.1 60.5 40.0 46.6 77.4 

No 33.2 25.3 22.7 15.2 48.5 18.4 40.8 39.5 60.0 50.7 22.6 

No Response 0.6 .... 1.1 .... .... 2.7 .... 

Percentage of Increase 
Less than 3% 14.6 18.2 12.1 21.2 15.2 28.9 11.2 15.8 .. 9.6 13.2 

3% to 4% 10.3 13.5 15.2 15.2 12.1 10.5 7.3 5.3 2.6.7 13.2 

5% to 9% 30.4 35.3 40.9 33.3 18.2 42.1 25.7 15.8 .... 20.5 47.2 

10% to 14% 5.7 4.7 7.6 6.1 3.0 .... 6.7 13.2 ... 8.2 1.9 

15% or more 5.2 2.9 1.5 9.1 3.0 7.3 10.5 13.3 8.2 1.9 

No response 33.8 25.3 22.7 15.2 48.5 18.4 41.9 39.5 60.0 53.4 22.6 

Median - 5.0 5.0 5.0 5.0 4.0 4.3 5.0 5.0 4.0 6.8 5.0 

Fringe Benefits Received 
(Adds to more than 100% 
due to multiple answers) 

Medical insurance (paid) 78.8 86.5 92.4 81.8 75.8 89.5 71.5 81.6 66.7 63.0 77.4 

Dental insurance (paid) 45.8 59.4 66.7 63.6 45.5 55.3 33.0 57.9 6.7 11.0 52.8 

Life insurance (paid) 58.5 75.3 78.8 63.6 81.8 73.7 42.5 42.1 40.0 37.0 50.9 
Sick leave 83.7 92.4 89.4 93.9 93.9 94.7 75.4 81.6 73.3 65.8 84.9 

Vacation (paid) 90.8 97.1 95.5 100.0 100.0 94.7 84.9 92.1 86.7 83.6 81.1 

Stock purchase plan 9.5 16.5 21.2 33.3 6.1 2.6 2.8 10.5 .. 1.4 .. . 

Profit sharing plan 12.6 18.8 21.2 33.3 15.2 5.3 6.7 13.2 6.7 6.8 1.9 

Savings plan 11.7 21.2 27.3 6.1 18.2 26.3 2.8 5.3 1.4 3.8 

Pension plan 33.0 45.9 51.5 36.4 21.2 65.8 20.7 15.8 13.3 1.4 52.8 
401 -K Plan 31.5 50.0 63.6 66.7 45.5 15.8 14.0 26.3 20.0 12.3 5.7 

Bonus 16.9 18.8 27.3 21.2 18.2 2.6 15.1 18.4 6.7 20.5 7.5 

Trade show /convention/ 
seminar expenses paid 36.1 41.8 33.3 33.3 42.4 63.2 30.7 13.2 20.0 27.4 50.9 

Tuition refund plan 23.5 33.5 34.8 27.3 15.2 52.6 14.0 10.5 6.7 2.7 34.0 

Automobile furnished 6.9 8.8 9.1 15.2 9.1 2.6 5.0 5.3 8.2 1.9 

No benefits 3.4 1.2 .... .... 3.0 2.6 5.6 5.3 6.7 4.1 7.5 

Other 5.2 4.7 4.5 3.0 6.1 5.3 5.6 .... .... 8.2 7.5 

No response 0.3 .... ... 0.6 .... .... 1.4 2.8 

Years In Present Job 
1 to 2 31.8 29.4 33.3 36.4 18.2 26.3 34.1 34.2 26.7 43.8 22.6 

3 to 4 19.2 17.6 15.2 24.2 15.2 18.4 20.7 28.9 13.3 19.2 18.9 

5 to 9 27.5 35.3 36.4 33.3 36.4 34.2 20.1 15.8 20.0 19.2 24.5 

10 to 14 12.6 12.4 12.1 3.0 21.2 13.2 12.8 10.5 6.7 9.6 20.8 

15 to 24 5.4 3.5 1.5 .... 9.1 5.3 7.3 2.6 20.0 5.5 9.4 

25 or more 1.4 0.6 1.5 .... .... .... 2.2 .... 6.7 1.4 3.8 

No response 2.0 1.2 ... 3.0 .. 2.6 2.8 7.9 6.7 1.4 .. 
Median - 4.0 5.0 5.0 3.0 6.0 5.0 3.0 3.0 4.5 3.0 6.0 

Years In Broadcast Industry 
Less than 5 7.7 6.5 1.5 12.1 3.0 13.2 8.9 5.3 .... 9.6 13.2 

5 to 9 18.1 10.6 13.6 12.1 6.1 7.9 25.1 21.1 26.7 28.8 22.6 

10 to 14 26.1 30.0 34.8 18.2 39.4 23.7 22.3 21.1 20.0 24.7 20.8 

15 to 24 32.7 37.6 37.9 42.4 36.4 34.2 27.9 28.9 33.3 24.7 30.2 

25 or more 12.6 12.4 9.1 9.1 12.1 21.1 12.8 15.8 13.3 11.0 13.2 

No response 2.9 2.9 3.0 6.1 3.0 .... 2.8 7.9 6.7 1.4 ... . 

Median - 14.0 15.0 14.0 15.0 14.5 15.0 12.0 14.0 12.5 11.0 11.0 

Do Part-Time or 
Free -Lance Work 

Yes 46.4 46.5 47.0 48.5 45.5 44.7 46.4 52.6 80.0 34.2 49.1 

No 52.4 52.4 53.0 48.5 54.5 52.6 52.5 47.4 20.0 63.0 50.9 

No response 1.1 1.2 .... 3.0 .... 2.6 1.1 .... .... 2.7 ... . 

Education 
High school 4.6 2.9 3.0 3.0 5.3 6.1 5.3 .. 8.2 5.7 

Some college 29.5 29.4 27.3 36.4 39.4 18.4 29.6 47.4 26.7 34.2 11.3 

College grad (bachelor's degree) 45.3 45.9 50.0 39.4 45.5 44.7 44.7 36.8 66.7 37.0 54.7 

College grad (master's, Ph.D.) 12.3 12.9 4.5 18.2 6.1 28.9 11.7 5.3 .. 6.8 26.4 

Technical school 12.9 14.7 18.2 12.1 12.1 13.2 11.2 10.5 13.3 17.8 1.9 

Other 2.0 2.4 3.0 .... 3.0 2.6 1.7 .... ... 1.4 3.8 

No response 0.3 0.6 1.9 

Age, Wars 
Under 25 5.4 2.4 3.0 .. 3.0 2.6 8.4 7.9 6.7 9.6 7.5 

25 to 34 37.5 30.0 28.8 45.5. 24.2 23.7 44.7 47.4 33.3 50.7 37.7 

35 to 44 39.5 51.2 54.5 45.5 57.6 44.7 28.5 23.7 46.7 23.3 34.0 

45 to 54 13.5 12.4 13.6 6.1 6.1 21.1 14.5 21.1 13.3 13.7 11.3 

55 to 64 3.4 2.9 ... 3.0 6.1 5.3 3.9 .... .... 2.7 9.4 

65 or over 0.3 0.6 .... .... .... 2.6 
No response 0.3 0.6 .. .. 3.0 .... ... .... .... .. ... 

Median - 36.4 37.5 37.3 35.9 37.5 40.0 34.3 33.9 40.0 32.7 36.7 

'Operations staff: operations manager, station manager, production /program manager. 
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TABLE 4. - MEDIAN SALARY SUMMARY FOR 1990 and 1991. TV 
1990 SURVEY 

Below 
Top 100 

1991 SURVEY 

Category 
All 

Markets Top 50 Top 100 
Non- 

Commercial 
All 

Markets Top 50 Top 100 
Below 

Top 100 
Non - 

Commercial 

Management $66,964 $89,286 $66,667 $66,667 $48,125 $66,667 $92,500' $100,000' $67,500 $53,750 

Engineering $35,556 $47,000 $30.652 $27,222 $31,154 $36,290 $47,181 $33,750 $38,833 $30,625 

Operations $37,429 $39,737 $31,667 $25,000 $25.833 $35.313 $44,375 $29.375 $27.222 $34,000 

Sample size is small; use results with caution (less than 20 responses). 

TABLE 5. - MEDIAN SALARY SUMMARY FOR 1990 and 1991, RADIO 
1990 SURVEY 1991 SURVEY 

Category 
All 

Markets Top 50 Top 100 
Below 

Top 100 
Non- 

Commercial 
All 

Markets Top 50 Top 100 
Below 

Top 100 
Non - 

Commercial 

Management $35.000 $60.000 S30,000 $32,692 $35.882 $35.500 $90,000' $42,500' $32,692 $33,750 

Engineering $28.871 $40.625 $28,636 $22,153 $26.333 $28.600 $45,000 $26,875 $21,429 $28,571 

Operations $22.750 $25.000 $25,000 $16.667 $24,091 $23,194 $27.500 $25.000' $19.783 $27.500 

Sample size is small; use results with caution (less than 20 responses). 

TABLE 6. - MEDIAN SALARIES ACROSS ALL MARKETS 
TELEVISION 

1991 

RADIO 

Category 1988 1989 1990 1988 1989 1990 1991 

Management $61,500 $63,125 $66,964 $66,667 $33,000 $34,200 $35,000 $35,500 

Engineering $34,700 $34,500 $35,556 $36,290 $26,600 $29,000 $28,871 $28,600 

Operations $28.900 $33,850 $37,429 $35,313 $21,300 $23.600 $22,750 $23,194 

TABLE 7. - MEDIAN VALUE PROFILE OF BROADCASTERS 
(Radio and TV Combined) 

Category 

MANAGEMENT ENGINEERING OPERATIONS 

1989 1990 1991 1989 1990 1991 1989 1990 1991 

Salary Level $42,100 $45,500 $42,647 $31,900 $32,821 $33,387 $28,100 $28,373 $28,000 

Received Salary Increase 56.2% 51.2% 42.6% 67.8% 73.2% 65% 75.7% 77% 66.2% 

Amount of Increase 7.4% 6% 5% 5.8% 5% 5% 5.7% 5% 5% 

Years in Present Job 7.0 7.0 6.0 7.5 6.0 6.0 4.2 4.0 4.0 

Years in Broadcasting 26.0 23.0 23.0 16.9 17.0 19.0 15.4 14.0 14.0 

Does Free -Lance Work 32.1% 33% 30% 47.3% 45% 46% 56.2% 44.6% 46.4% 

College Graduate 64.8% 60.5% 57% 32.9% 30.7% 31.7 60.6% 60.5% 57.6% 

Age, Years 53.6 47.1 46.7 39.9 41.3 42.2 37.4 37.0 36.4 

"Staff reductions and age discrimi- 
nation:' 

"Deregulation hurt everyone but the 
owners. Let's clean up those over - 
processed FM stations rather than wor- 
rying about starting digital radio. Who 
needs it but the Japanese and Eu- 
ropeans?" 

"If you get the chance to work outside 
broadcasting, run don't walk. Broadcast 
is a dead horse :' 

"The trend seems to be going to RF 
contract engineers. Managers may hire 
a high -school student to repair the stu- 
dio, but they are a little smarter when 
it comes to the transmitter. I have so 
much work, I'm turning down contract 
jobs." 

"An engineer's ability and efforts to re- 
duce operating costs is now valued as 
much as technical expertise :' 

Operators comments: 

"Plenty of work, plenty of travel and 
plenty of accounts receivable :' 

"Salary level is stagnant. Opportuni- 
ties are closing down :' 

"You'd better know computers and RF 
if you plan to stay in this business :' 

"Recognition of engineers by 
managers is, in fact, improving. Emerg- 
ing technologies need qualified people. 
Stations need to know this if they're go- 
ing to be competitive:" 

"I'm excited about the possibilities of 
digital broadcasting :' 

"Management wants to eliminate the 
technical employee. They don't sell or 
talk :' 

"The trend toward digital is great. Op- 
portunities are fewer and fewer." 

"I've fallen and I can't get up :' 

"Digital technology is here. How do 
I make management understand that ?" 

"Non- linear editing. Gimme, gimme, 
gimme:" 

"The most diverse person in technical 
operations will be the only survivor by 
the year 2000. Automation is coming :' 

:'.:-))))I 
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At Ampex,we engineer for 
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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 DI. 

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. 

AMPEX 
Ampex Corporation, 401 Broadway, Redwood City, CA 94063 1(800)25AMPEX 
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Engineering 
can be a 
profit center 

o quote comedian Rodney Dangerfield, 
engineers "don't get no respect." This oft - 
heard expression dots conversations wher- 
ever engineers gather. In the past few 
years, scores of papers and articles have 
addressed the engineer's need to abandon 
the pocket -protector image. This article 
explores ways to enhance the engineer's 
image from a different view, by looking 
at some business aspects of broadcasting. 
It will also provide strategies that may help 
engineers graduate from being pains in 
the bottom line to becoming part of sta- 
tions' revenue team. 

Dollars in, dollars out 
The station sales department brings in 

cash. This makes sales a profit center. The 
production department can also bring in 
revenue. Although news departments 
don't often admit it, they can be profit 
centers as well. 

Station managers are bottom -line orient- 
ed. Blazoned across their sky is the gold- 
en formula: income - expenses = profit. 
Anything that increases income, or 
decreases expenses, increases profit. 

Born is vice president of engineering, WBNS stations, 
Columbus, OH. 

52 Broadcast Engineering October 1991 

_1 Want more respect? Turn your 
engineering department 
into a profit center. 

By Marvin Born 

That's good news for the bottom line. 
Unfortunately, engineering departments 

are usually an expense. They have expen- 
sive hourly employees who purchase ex- 
pensive new equipment. And when they 
repair that expensive equipment, they use 
equally expensive parts. 

Get the message? When you call the 
general manager, what you are saying is 

"spend money:' While you are making 
your pitch, the manager is probably men- 
tally refiguring the balance sheet to ac- 
count for your request. No wonder you get 
no respect. Often as not, you're bad news. 

Revenue turnaround 
Want more respect? Turn your engineer- 

ing department into a profit center. Reve- 
nue enhancement and cost reduction 
(making more and spending less), and 
helping other departments do the same, 
is the engineer's key to the manager's 
heart. 

The station's tower is one source of rev- 
enue enhancement. Many broadcasters 
lease some form of tower space. Howev- 
er, most rentals occur because someone 
has asked for it. That space was request- 
ed, not sold. Effectively using the tower 
for revenue enhancement requires en- 

gineers to take a proactive stance. Often, 
this must be preceded by a change in at- 
titude. Thinking must shift from "Keep off 
our tower" to "Welcome to our transmis- 
sion structure, can we help you ?" 

Going a step further, assume that your 
facility is a TV station on channel 6. Could 
you save money by diplexing one or more 
FM stations into your antenna? This would 
be attractive to the FM stations because 
they have no antenna, tower or transmis- 
sion line expenses. They give you RF and 
money. You take it from there. 

Any revenue- enhancement activities 
regarding the tower must be tempered by 
a concern for reliability and safety. You 
cannot load the tower until it snaps. The 
ideal situation is to design the tower and 
antenna system from the ground up for 
rental. (See the related article, "Net Pres- 
ent Value: The Time Value of Money;' p. 

62.) 
To properly design such systems, the en- 

gineer must work through many 
scenarios. First, design with no rentals. 
Then, add platforms at one -third and two- 
thirds height for 2 -way clients. Add addi- 
tional rentals until you have a profile for 
each addition and how that addition af- 
fects your station's profit. This requires a 
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DIGITAL MULTI- HYBRID TELEPHONE SYSTEM 
Digital signal processed hybrid system. 

Microprocessor controlled via standard RS -232 o 
RS-422 interface. 

Up to eight telephone lines in full multiplex 
communication, by way of the internal MIX -MINUS 
buss structure. 

No preliminary adjustment or line measurement is 
required; simply connect it and work! 

Easy to use: the control module can be either a small 
dedicated console or a standard PC or compatible. 

Line functions and controls are independent for each 
input module; the technician's job is made easier than 
ever, even in the software version. 

The switching section handles up to eight telephones, 
plus the control telephone and the studio telephone. 

01 0 SYSIIi--3000 

. 

1031 Mt 

Each input module includes.' 

- Superb 60dB sidetone rejection. - 128 step digital adaptive filter. - 24 bit coefficients. - 16 bit sigma -delta A/D converters. - Switched- capacitor antialiasing filter, with 80dB 
rejection. - Line inputs safety protected against line transients 
and discharges, according to CCITT regulations. 

Some of the functions included on the digital processed 
section are: - Digital AGC included in the self- adaptive filter. - Doubletalk detection, without influence in the 

adaptive procedure. - Noise reduction procedure, using a white noise 
generator applied in the digital domain. - Noise free line switching, using stand -by signal 
timing. - Supervisory function of line status, with 

detection of dialing tones and signalling 
(busy line, disconnection, etc.) 
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DOLBY SR 

The cart room at WLTW -FM, New York, a Viacom station 

arts with Dolby SR give us a 
liable, time - proven playback 

em with all the quality of CD's" 
"So far, there's no digital 'solution' that compares to our 

carts with Dolby SR for performance, reliability, and conven- 
ience versus cost. And should that day come, Dolby SR will 
keep us competitive without having to spend another dollar. 

"With Dolby SR, everything we air sounds clean and 
noise -free, including commercials. After all, our sponsors 
deserve the best quality audio as much as our listeners." 

Bob Tarsio, Chief Engineer 

"Dolby SR has brought us to a new level of on -air fidel- 
ity in the competitive New York market. Yet there are none 
of the gaffes that crop up with CD's, like playing cuts out of 
order or accidentally cueing up a cut that doesn't fit the format. 

"Except for initial set -up, Dolby SR is completely 
hands -free. Our production and air staff make and play back 
carts the same as they always have: quickly and easily. 

"The sound is more transparent than I could have imag- 
ined. Dolby SR recordings really do sound like the original." 

Al Bernstein, Production Director 

Call Dolby at (415) 558 -0200 for 
more information on how you can 
benefit from Dolby SR. 
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lot of non -technical paperwork, but the re- 
wards are great - and you probably will 
get the respect you deserve. 

Real estate sales or leasing may be an- 
other revenue option. Could a decaying 
I)A be replaced by a smaller, more up -to- 
date configuration? If you could do away 
with one tower, could you sell the land or 
lease it for a different use? 

Back on the ground 
Cash flow opportunities also exist in the 

studio. Telemarketing is now popular. 
Some telemarketing companies will pro- 
vide a machine for weather or sports in- 
formation (along with a short commercial 
announcement before the information). 
They charge advertisers for the commer- 
cial, pay the broadcaster to house and 
service the machine, and most important 
to them, see that the information is 
current. 

This will require approximately 15 

minutes per day for the talent to voice the 
machine, and about a half -hour per week 
to service it. Some of these machines re- 
ceive thousands of calls per month. If an 
engineer waits for someone else to think 
of this idea, the other person gets credit 
for the income and the engineer still serv- 

Station managers are 
bottom -line oriented. 

Blazoned across their 
sky is the golden 

formula: income - 
expenses = profit. 

Anything that 
increases income, or 
decreases expenses, 

increases profit. That's 
good news for the 

bottom line. 

ices the machine. Why not receive the 
credit as well as the work? 

How would you feel about renting your 
satellite truck to a competing company or 
network? How would you feel if it earned 
approximately $1,500 per day? Satellite 
trucks can make $1,000 to $2,000 early 
in the morning before most news depart- 
ments are up for the day. The truck can 
often be home by 9 a.m. (Just make sure 
your news department understands that 
when the truck is rented, it would not be 
available to it. Be careful of late afternoon 
and early evening jobs.) Occasional rent- 
al can net approximately $25,000 per year. 
If handled properly, it need never be a 
problem for your news department. 

Sharing an uplink could also mean 
potential revenue. If your news depart- 
ment takes the truck at the top of an hour 

Continued on page 58 
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The P171 Multi- standard Digital Encoder is the natural choice where 

the highest stability is required. 

4:2:2 digital signals are encoded into analogue composite output and 

broadband YUV. Switchable for both PAL and NTSC, the P171 is ideal for 

multi -standard operation, especially with Standards Converters. 

Totally digital 32 bit PLLs ensure zero drift, for absolute encoding 

accuracy, and internal 16 bit arithmetic is used for maximum transparency. 

An internal temperature compensated crystal oscillator ensures rock - 

steady stability of the internal SPG. This allows the P171 to be used as a 

studio master reference which can also be enhanced further by locking to 

an external atomic reference. 

Low power consumption and small size are a result of CEL's extensive 

use of ASICs, which also ensure unprecedented reliability. 

To see how CEL's P171 can benefit your digital facility, call us now for 

a copy of the brochure and perceptive demonstration. 

Totally digital encoding 

PAL and NTSC from a single unit 

DYNAMIC ROUNDING* 

Variable transient response 

Variable Comb Filter response 

Stand -alone or genlocked operation 

Exceptional stability 

Serial remote control 

Only lU high 

16 digitally generated test patterns 

CEL Broadcast, 4550 West 109th St., Suite 140, Overland Park, Kansas 66211 

Tel: (in US) 1 800 325 2351 Tel: (Intntl) 913 345 0925 Fax: 913 345 2771 

In Canada contact: Peter Crevier, Dynamic Video Electronics, Ontario, Canada. 
Tel: 416 474 0622 Fax: 416 474 1648 

In South America contact: Ing Domingo Simonetta, Sistemas de Video Communication SA. 
Av. Cordoba 827, P1509 (1054) Buenos Aires, Argentina. 
Tel: 1 313 4283/4387 Fax: 1 313 3889 
Circle (29) on Reply Ca-d 
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MII 1? INCH TRANSPORT 

When a company constantly puts out new products, it's understandable that 
people might think of them as "innovative" But if one asks why so many different 
products are needed and how they all fit together -the picture may become quite 
different. 

Consider the diversity of the formats other suppliers would have you 
use...and the complexity this can impose on your productions, your training and 
your maintenance. Then, consider the benefits of Panasonic's integrated half -inch 
technology, which produced the highly refined transport system supporting all of 

Panasonic's video systems: S -VHS, the most versatile, highest quality videotape recording system in its 
price range; MII, the only full NTSC bandwidth, fully featured videotape system priced to beat the best 

For the Panasonic Professional Video Dealer nearest you, call I- 800-524 -0864 

www.americanradiohistory.com
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3/4 -inch color under equipment; and D -3, a complete 1/2 "composite digital videotape system that offers 
state -of- the -art at down -to -earth prices. From image acquisition and production to post and playback, all of 

these Panasonic sys :ems are complete and ready to handle every phase of the job, start -to- finish. 
Only Panasonic offers a camera /recorder system at every level of production, and only Panasonic lets 

you shoot, edit and playback using any combination of Mil, S -VHS, or D -3 that suits your goals. All 
Panasonic systems are optimized for inter -format connectivity with industry standard serial protocols and 
complete video and audio I /Os, so integration with existing systems is a snap. 

Think of all your videotape recording needs -from acquisition through distribution -today and 
tomorrow. You'll soon see that Panasonic is the company Worldwide Sponsor 1992 Olympic Games 

that understands the true meaning of innovation. ^ 
Panasonic Communications & Systems Company 
D,sior of Irvine Corporation of America. One Panasonic Way. Secaucus. NJ 07094 

Panasonic 
36 USC 380 
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A candelabra on the top of the WBNS tower 
(Columbus, OH) holds the WBNS -TV and 
WCMH -TV antennas and an ENG receive site. 
A multistalion FM panel antenna is mounted 
just below the candelabra. 

news show and again for an update near 
the end, the whole second block is un- 
used. So why not sell it to someone? Many 
stations will take a second block feed over 
nothing at all. The only thing to change 
is the mic flag. Get extra flags for the sta- 
tions with which you share and add a lit- 
tle personal touch for them. Then take 
their money. 

Payroll loading 
Almost everyone charges clients for use 

of equipment and for the labor of person- 
nel. A common technique is to charge the 
engineer's hourly rate plus a markup. This 
method can actually cost you money. In 
addition to the hourly rate paid to an em- 
ployee, the company pays a share of the 
Social Security tax on that wage along 
with health insurance, life insurance, 
retirement, profit sharing and so forth. 
These costs can add 30 % -50% to the ac- 
tual wage. Furthermore, some employees 
are "support" employees. Their salaries 
are divided among the line employees. 
(The payroll clerk would be a support em- 
ployee, while the master control operator 
would be a line employee.) This greatly 
increases the real cost of an employee. As 
an engineering manager, you must know 
the real cost of an employee, not just the 
hourly rate. Charge the real rate plus a 
reasonable markup. 

bvs D100 NTSC 
DECODER 

A HIGH END DECODER 
WITHOUT THE HIGH END 
PRICE TAG 

5 MHz bandwidth 
36 db subcarrier rejection 
8 bit digital, adaptive comb filter 
NTSC and YC inputs 
RGBS, Y/R Y/B Y, YC outputs 
Pinnable sync on RGB outputs 
Digital control with recall 
Programmable filter weighting 
Optional remote control panel 

broadcast video systems ltd. 
40 West Wilmot St . Richmond Hill. Ontario L4B 1H8 

Telephone (416) 764 -1584 Fax (416) 764 -7438 
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Cost control 
Let's look at ways to reduce cash out- 

flow. The GM knows you spend the mon- 
ey, so try to reduce the pain. You can ei- 
ther reduce the budget, or get more value 
for the same money. 

Every engineering department buys 
equipment and spare parts. Careful shop- 
ping can save big bucks. Most people 
usually order parts and pay the asking 
price. Spare parts prices from major man- 
ufacturers are usually fixed. However, 
generic spares go at market rate. You, not 
the vendor, determine the market rate. 

For example, call three different suppli- 
ers and ask the price of a camera or trans- 
mitter tube. You will probably get the list 
price. Then, call them back later and tell 
them you want their best price, and that 
you will be buying from the least expen- 
sive source. Don't pass along a competi- 
tor's price, because they may then quote 
you something slightly below that price, 
not their lowest price. Let the salesperson 
make the offer. Never give a second shot. 
The first couple of times they may high- 
ball you, but after losing a few sales, they 
will change their tactics. If they know you 
give second chances, you will never get 
the best price. 

Don't be embarrassed to ask for a dis- 
count. There is a price below which the 
salesperson cannot go. Your job is to find 

PVM -1073 
. ectorscope, waveform monitor, 
oscilloscope, color frame timing 
with SC /H phase measurement .. 
In the palm of your hand! 

Many more features 

$2,995 list 
Available now 

Dealer inquiries invited 

Call NOW 

12001 Mathis Way Grass Valley. CA 95949 

(916) 268 -0190 Pacific Fax: (916) 268 -3986 

Video Measuring 

JUMPS! 
DOWN in size 

and price 
... and UP in 

performance 
The PVM -1073 Video Millimeter. 
LCD digital readout, no cursors to 
fumble with, no drifty CRTs, no 
gratide marks to interpret Auto- 
matic monitor mode with audible 
alarm. Dual input electronic 
camera matching includes 
nonvolatile memory. Battery or 
AC operation. ±0.5 IRE and 
±0.6° accuracy. 

PLATEAU DIGITAL 
T E C H N O L O G Y 
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Swiss Farmi /y NEU TR /K 
Europe's most innovative audio test equipment is the newest in the 
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The value packed 3000 Audiograph 
Modular System. 
Capable of a wide variety of audio 
measurement tests for broadcast, 
manufacturing or studio applications. Hard 
copy results are provided by the 3000 
Audiograph's precision chart recorder. Over 
2500 units in use world -wide, everyday. 

r a 
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The Neutrik 11402A Audio and 
Transmission Test System. 
A standard among European broadcasters. 
Capable of delivering a vast array of audio 
test data via finger tip front panel buttons 
or through user -friendly computer software. 
Options available put this instrument at the 
top of the class. 

Introducing the new Al Audio Test System. 
If. 

n NEVTRI.f 

AUDIO IESI E. SERVICE SYSTEM Al 

- - - - - - CH 

ñC7 ó --- Cl 
vor - 1771öóóo MI 

r 
The Al audio test system is the only instrument providing the capabilities 
of 7 separate pieces of equipment: sweep generator, level frequency, cross 
talk, noise, distortion, wow and flutter, curve tracer and an audio 
measurement oscilloscope. Communication and hard copy available 
through RS232 interface or centronics port. Accuracy and reliability that is 
portable for the audio lab, broadcast, manufacturing, service and studio user. 

High quality Neutrik test systems are 
serviced in the United States and backed 
with a 1 year warranty. 

Meet your audio testing needs 
accurately and in budget with Neutrik. 

NEUT"R /INC 
CONNECTORS 

AUDIO TEST SYSTEMS 
INFOMATIC SYSTEMS 

Neutrik AG Im alten Riet 34 FL -9494 SCHAAN Furst en tum Liechtenstein 011-41-75-29666 
Neutrik USA, Inc. 195 -S3 Lehigh Ave. Lakewood, NJ 08701 Phone: 908- 901 -9488 FAX: 908-901-9608 
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Spare parts prices 
from major 

manufacturers are 
usually fixed. 

However, generic 
spares go at market 

rate. You, not the 
vendor, determine the 

market rate. 

that price and not pay a cent more. 
For normal parts purchases, have one 

person order the parts. After awhile, that 
person will develop a general sense of 
what items cost and how much a given 
vendor will discount. Similarly, try to deal 
with only one person at each vendor. That 
salesperson will quickly learn how you op- 
erate and give a good price on all calls. 

New equipment purchases 
New equipment purchases require a few 

additions to the rules. First, know what 
you want to buy. Do your homework be- 
fore you talk to a sales representative. 
Broadcast equipment sales are cyclical. 
Study your vendors and read the trades. 
Know how their sales are going for the 
month, and know when their business 
year ends. Learn how the economy is act- 
ing, and how it is affecting business. If you 
sense your vendor's sales are in trouble, 
use that information to force a lower price. 

I would like to suggest a 2 -step purchase 
process. After doing your homework, call 
the manufacturer's sales office and request 
that a salesperson visit your office. At the 
meeting, describe what you want. Ask for 
a tentative price for the whole package 
and tentative prices for the various items. 
Tell the salesperson that soon you will ask 
for only one formal quote, and that you 

ammaimiimommigat 
expect that price to be the best one. Use 
the tentative prices to compare similar 
equipment between competing suppliers. 
Give each bidder the same request to sim- 
plify the comparison. 

When you have selected your exact pur- 
chase, choose two or three manufactur- 
ers. Obtain permission to make the pur- 
chase from your GM or company 
treasurer. (The salesperson will want to 
deal with the decision maker. At the con- 
cluding round, you want that salesperson 
to know you make the final decision.) 

Either call the vendor or meet in your 
office. Simply say, "Please prepare your fi- 
nal formal quote for the following equip- 
ment :' then list it. Give this same informa- 
tion to all your vendors and give them a 
deadline. Accept the quote only in person 
and in your office, if possible. Otherwise, 
accept only original written quotes. 

There is a price below 
which the salesperson 
cannot go. Your joh is 
to find that price and 
not pay a cent more. 

Make sure your salesperson knows that 
more than one manufacturer is bidding, 
and that you expect the best price the first 
time. Warn that attempts to change your 
decision will result in the loss of this busi- 
ness and possible future business. 

Keep absolute control of every phase of 
the purchase. Give a formal air to all dis- 
cussions. Go to lunch or dinner to learn 
about products, never to talk about pur- 
chases. Do all sales discussions in your 
own office, not over a dinner table or any 
other neutral place. Never talk in the 
salesperson's office. Consider the various 
vendors' prices to he private, and don't 

The multiple FM transmitter combiner network at WBNS, Colmbus, VII, handles signals for 
five high -power stations. 
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Consider the various 
vendors' prices to be 

private, and don't 
share that information 

with competing 
vendors. 

share that information with competing 
vendors. Don't accept a second "final" 
quote from a vendor. 

Fire sales 
Someone else's problem can be your 

good fortune. Keep an ear out for "going 
out of business" sales or liquidations. Good 
items can be had at between 10 cents to 
25 cents on the dollar. Don't be afraid to 
offer a low price. They may say no, but 
if you have done your homework, it will 
probably be yes. 

Someone else's 
problem can be your 

good fortune. Keep an 
ear out for "going out 
of business" sales or 

liquidations. 

In this situation, bargaining is fine. Be- 
fore you make your offer, however, know 
the used market price and the maximum 
that you will pay. Liquidations take two 
trips. Make the first trip as soon as you find 
out about the sale. Buy what you really 
need and pass on items you like but are 
willing to live without. Make offers on any- 
thing you want. Make the second trip just 
before the auction. This will be the 
leftovers, and the owner may take a sure 
price over an unknown auction price. This 
time slot is home of the "5 cents to 10 

cents on the dollar" prices. Buy only what 
you can use or intended to buy. 

Dollars and sense 
Consider that some of the ideas present- 

ed here are power tools. Modify them to 
work in your own environment. Remem- 
ber that this "non- engineering" thinking 
may be considered by some to be intrud- 
ing into their area. Tread gently until the 
other departments discover that you are 
trying to help the company and not inter- 
fere with their position. 

Profitability is a prime measurement of 
performance for the GM, the other depart- 
ments and engineering. Give up the old 
saw "all management worries about is the 
bottom line:' Be concerned with that line. 
Then do your part to ensure it is always 
written in black ink. 
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GVG 
introduces our 

new routing system 
for 1992,1993,1994, 

1995,1996,1997,1998, 

. 1999, 2000, 2001, 2002, 

2003, 2004, 2005, 2006, 

luzio 
IL 

The first system that lets you change video 
formats- without changing your router. 

Fully compatible with existing Horizon 
Routing System matrices. 

Over 100 control levels, virtual matrix 
mapping capability, output names, and 
fully programmable control panel source, 
destination, and level names. 

RISC processor -based high -speed switching 
supports matrices up to 1024 x 1024. 

Full integration with GVGQ9production 
switchers, effects devices, master control 
equipment and editors. 

Ils 
Introducing the 

Series 7000 
Signal Management 

System. 
Multi- format 

flexibility you can't 
outgrow. 
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Will you still be using the same routing 
system in 2010? If you have the multi - 
format Series 7000 Signal Management 
System at the heart of your facility, the 
answer will be "yes." 

The new competitively priced Series 
"000 Signal Management System. Call 
your GVG sales representative today. 

Grass Valley Group" 

40e*eq`T/07 
I K n» ,t, UTA Hong Kong -n-al ln JAPAN T,ky,,Pr. SU) 5992-0621 

t 
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AUDIO /VIDEO 
PRODUCTION & 
PACKAGING SUPPLIES 

Boxes 

Blank Cassettes 

Albums 

All items shipped from stock 
Midwest and West Coast warehouses 

ask for our free catalog 
Chicago area Los Angeles area 
(708) 390-7744 (818) 969-8555 

PolyQuick 
1243 Rand Road, Des Plaines IL 60016 

Circle (34) on Reply Card 

F30 
Time Code Generator /Reader 
Character Inserter 

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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Net present value: The 
time value of money 

Designing a newt tower and antenna 
with the prospect of renting space is an 
exciting and challenging opportunity. If 
done right, it can give you the power to 
save your station a lot of money. That 
earns respect. 

This type of project requires blending 
traditional engineering design with fi- 
nancial design. A key equation to such 
a design is a time value of money cal- 
culation called net present value (NPV). 
NPV considers a flow of cash over time, 
taking into account the interest received 
or paid on that cash. NPV also accounts 
for the expense of operating a project 
over time, again accounting for the cost 
of interest. 

1 
TpiT 

r 

SIS 

I 

For example, if you need a new an- 
tenna, call some manufacturers and ask 
them for a quote. For a TV station, your 
final bill will be approximately $1 mil- 
lion. This you will likely finance, say 

30% down and the remainder over 15 

years at 10 %. The monthly payment on 
$700,000 is $7,522, for a total cost of 
$3,117,645 at the end of 15 years. Add 
the down payment. and the antenna sys- 

tem costs your company $3.417,645. 
Now go in the GM's office and ask for 
$3.5 million, and see if you get any at- 
tention. 

Consider what would happen if you 
rented space on your tower to an FM sta- 

tion for $2,000 per month. Your monthly 
payment would drop to $5,522. Over the 
period of the note, that is $2,288,705. 
or a $828,939 savings. It you rented 
space to four stations at that price, they 
would make your tower payments. You 
would, in fact, make a small profit of 
$478 per month. That's $198,116 over 15 

years, if you put it all in the bank. 
The real attention grabber is you don't 

spend that $3.5 million. That means that 
a portion of the $3.5 million goes to the 
bottom line each month, as the $7,522 
and the interest it generates. The GM's 
problem now will be how to avoid pay- 
ing taxes on the money you saved. 

Would an FM station pay $2,000 to 
rent space on your tower? Maybe, may- 
be not. But you won't know until you 
ask. This example is oversimplified. 
However, the idea works in Houston. 
Corpus Christi, TX, and Columbus, OH. 

=.'a)))I 

www.americanradiohistory.com

www.americanradiohistory.com


Video Switching, Digital Effects And TBCs 
In One Professional Product. It's About Time. 
From FOR.A, the foremost TBC supplier in the 
world, comes the VPS -500. A power -packed 
Video Production System limited only by your 
imagination! 

Imagine the creative advantages of having all the 
traditional functions of a full broadcast switcher, 
with digital effects - compression, freeze, wipe, 
digital push /pull slides, mosaic, posterization and 
paint - plus built -in TBCs. Whether you're on a 
shoot or editing in the studio, the VPS -500 is the 
best full -time partner you can have. 

6 input Y/C and NTSC switcher accepts any 
combination of 3/4 ", S -VHS, Hi -8, or camera 
sources -- even computers! 

No external TBCs needed; built -in 5.0 MHz 
TBCs with DOC automatically phase sources and 
eliminate system timing adjustments. 

Infinite picture combination using mix and wipe 
transitions between digital effects. 

3 independent auto transition controls and 3 
independent colorizers. 

DSK with matte colorizer and auto transition. 

OQDN 
Serial I/O for easy integration into your system. 

VPßPe 
- N F O ReNER 

INNOVATIONS IN VIDEO 
and AUDIO TECHNOLOGY 

FOR.A Corporation of America 313 Speen Street Natick, MA 01760 
Boston: (50K) 650 -3902 Chicago: 1 705 i 964- I 6 I O Houston: 1713) 894 -2668 Los Angeles: (714) 894 -3311 
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Competing for 
your job 

I Could you qualify for your 
job again? 

I f you were interviewing with your pres- 
ent employer, how would you answer the 
following questions: 

What are your strongest abilities? 
How do your skills relate to our com- 

pany's needs? 
Why should we hire you? 

These are tough questions that demand 
thoughtful and honest answers. This arti- 
cle will provide the fuel for some penetrat- 
ing self -analysis. Honest self -appraisal is 
the first step toward making sure you 
could land your job again. Keeping skills 
sharply honed is the first step toward keep- 
ing yourself employable in uncertain 
times. 

Who are you? 
Self- knowledge is empowering. It allows 

you to build on strengths - and shore up 
weaknesses. 

Try to answer these questions: 

What are your strongest abilities? 

Farquhar is vice president. Television Systems, Inc. (TSI), 
Canal Winchester, OH, and is vice president of the Society 
of Broadcast Engineers (SBE). 
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By Richard Farquhar 

Are you dependable? 
Are you someone the company can rely 

on when working with its most important 
clients? 

Do you have a thorough knowledge of 
the industry? 

Keeping current 
You owe your company more than loy- 

alty, teamwork and dependability. As an 
engineer in broadcasting and related in- 

Self - knowledge is 
empowering. It allows 

you to build on 
strengths - and shore 

up weaknesses. 

dustries, you must keep abreast of indus- 
try trends and technologies. 

Are you knowledgeable about: 

The HDTV proposals? 
New videotape formats: D -1, D -2 and 

D -3? 
Digital audio techniques and processes? 

Your company's marketplace and 
clients? 

Automation and library management 
systems? 

Look around your facility. What is in the 
marketplace now that could replace your 
tape machines, microphones, audio con- 
soles, video switchers, character genera- 
tors, graphics devices or automation sys- 

tems? It is extremely important that you 
are aware of what emerging technology 
is bringing to the industry. It is also im- 
portant that you understand that technol- 
ogy. Your manager needs your knowledge 
to make the decisions that will move your 
company ahead. 

What price knowledge? 
Here are some ideas on how you can in- 
crease your awareness of the industry: 

Seek out equipment sales representa- 
tives. Ask how their companies are 
responding to new trends and tech- 
nologies. 

Read and understand the current tech- 
nical articles in the various periodicals. 

Discuss the new technologies at SBE 
Continued on page 68 
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1 
Reasons To Specify MILL 

C -Band, Ku -Band and 
DBS High Power TWT 
Amplifier Systems. 

IN 

1:1;)( 

D Designed specifically for satellite earth station use in video, voice and 
digital communications applications, MCL High Power TWT Amplifier 

Systems are recognized worldwide for meeting the most demanding signal 
purity and reliability requirements. © TWT Amplifiers range from 50 to 

3,000 + watts. © Commonality in design and operation provides module 
interchangeability, and minimizes maintenance and repair downtime. 

Designed to operate under extreme environmental conditions, and in 
unattended remote areas. © Single Drawer Amplifiers (50 -300W Ku -, 

75 -125W C- Band). 6 Double Drawer Amplifiers (300 to 750W C -, Ku -Band 
and DBS). U Single Cabinet Amplifiers (2.5KW -Ku, 3KW C- Band). 8 TWT 

Tube Protection. 9 Amplifier Performance Readout /Control. 10 High Voltage 
Component Protection. W "Remote" Capability (computer interface, also). 
® MCL's design, manufacturing and quality control processes ensure the 
highest quality satellite communications amplifiers and allied equipment 

available on the market today. All at competitive prices. 
For your FREE Engineering Guide, write or call MCL today. 

4 

MC L 
501 S. Woodcreek Road 
Bolingbrook, IL 60440 -4999 
708- 759 -9500 
Fax: 708-759-5018 

MCL provides 24 -hour, seven day a week service and maintenance support 
throughout the world. 24 -Hour Emergency Service Number (312) 461 -4536 
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When you have a corporate theme 

line that proclaims excel ence, and the 

programming to back it up, you can't 

let up on any detail. 

Which explains why HBO entrusts 

its daily demands to Sorry : The leader 

in professional videotape. 

HBO producers and engineers turn 

to the proven high technology 

of Sony Dl tape to ensure last- 

ing image quality for graphics, specicl 

effects; and show openings. Generation 

after generation. 

To preserve its status as "Simply 

the Best' HBO also uses D2 to record 

all procuctions for their comedy channel 

and Betacam videotape for taping and 

dubbing all remote productions. 

Such demands require a world -class 

support team. And Sony delivers top 

technicians and highly responsive sales 

representatives, along with in -depth 

research that keeps you on the leading 

edge of video production. 

It's the closest thing to a guarantee 

you'll find in broadcasting. So if you 

like the view from the top of the moun- 

tain, there's simply one path to pursue. 

Sony. The leader video leaders follow. 

SONY 
PROFESSIONAL TAPE 

WHEN YOU'RE 
SIMPLY THE BEST 

YOU SIMPLY 
USE SONY TAPE. 
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Booth 1422 
01M1 urr Frak wiv>+a, a MO. 

D-3 ACQUISITION 
IS JUST THE 

START OF 
SOMETHING BIG. 
Panasonic's D -3 is the only system that 

gives television producers the quality and reliabil- 
ity of digital technology from start -to- finish. 

Panasonic's D -3 system starts with a family 
of digital processing cameras including the 
AJ -D310 camcorder, the AQ -225 Studio /Field 
Digital camera, and the highly 
successful AQ -20, the world's 
first all digital processing 
camera. The D -3 system 
includes a truly field -portable 
recorder as well as a state - 
of- the -art studio VTR, the 
AJ -D350. Now, each and 
every producer -from sports, 
to programming, to commer- 
cials -can originate in 
digitally recorded video. 

For Panasonic, a fully digital camera/ 
recorder is just the start. D -3 post -production on 
the AJ -D350 is exactly what post -production 
should be- precise and agile. While a newly 
developed 8 -14 Channel Coding approach to 
composite digital assures excellent pictures, 
shuttle speeds provide viewable video at up to 

100 times normal; a special edit guardband 
provision assures accurate editing every time and 
maximizes tape interchangeability, VTR to VTR. A 
special audio recording system and a flying erase 
head allow cross -fades, V fades and the conven- 
tional editing techniques that fine programs 

require. Plus, Panasonic D -3 
recorders support 4 channels 
of PCM audio. RS -422 control, 
thorough attention to connec- 
tivity, and easy interfaces to 
digital as well as the analog 
worlds, assure users of 
smooth systems integration. 

Panasonic's D -3 is 
already off to a great start. It's 
the official video recording 
system for the production of 

the Games of the XXVth Olympiad in Barcelona, 
and the choice of prestige broadcast producers 
here and abroad for drama and sports program 
production and post -production. 

Panasonic D3 proves an adage known to 
producers everywhere: The only thing as import- 
ant as a great start is a great finish. 

. 
. . . 

9 9. 9.r 
- .. 
... 

DIGITAL FINISHING ROOM 

For more Information on Panasonic D-3, call: 1-800-524-0864 
Panasonic Communications 8 Systems Company 
Division of Matsushita Electric Corporation of America 
One Panasonic Way. Secaucus. NJ 07094. 

Official Video Equipment Sponsor 1992 Olympic Games 

Panasonic 
36 . USC 380 
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Software 
management 

rj 

he current software revolution can be 
disconcerting to many engineers. Keeping 
software current seems to be a constant 
calling. This article will provide you with 
some ideas to help put your facility in 

order. 

Take inventory 
First, find out what software -based sys- 

tems you are currently using. Develop an 

up- to-date list of all such systems. Include 
all tape machines, editors, switchers, 
graphics devices and computers. Be thor- 
ough. Start with an equipment list and de- 

lete all the devices that do not have a 

microprocessor-controlled system. The list 
you end up with may surprise you. Almost 
every microprocessor -controlled device 
these days works from an EPROM, which 
can be changed and updated to enhance 
the operation of the device or remove a 

programming bug. Once everything is ac- 

counted for, make a master list with the 
equipment model number, serial number 
and list of systems. Be sure to include the 
current software version. 

Rowell is assistant chief engineer at WOFLTV. Lake Mary. 
FL 
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Managing software at the 
broadcast facility is an important job. 

By Steve A. Rowell 

Include all departments 
When you finish with engineering, of- 

fer your services to the rest of the facility. 
Check out the other departments that 
have PCs. Find out what programs and 
what versions are being used. Two PCs 

may be using different programs from the 
same software family. It is important to 

designate a station format so that every- 
one is using the same word processor, 
database, spreadsheet program and so 

forth. This will allow users to exchange 
files, and make job changes easier because 

everyone will be working with the same 

programs. Also, check to see if you need 
a site or machine license for the software 
programs. If your individual PCs have 

never been organized, you may find that 
many are being run on individual versions 
of the same software. If this is the case, 

a site license may save you money. 
If you require the ability to exchange 

files between users, consider installing a 

local area network (LAN). This will allow 
all PCs to use all programs and files. Make 

an organizational list to handle any hard- 
ware changes you have found, and devise 

a plan to institute them. List the software 
by department, position, PC type, software 
program and version. This list will be of 

great value if an employee leaves or 
changes positions in the company. Don't 

forget the traffic department. It may have 

a mainframe that only its employees know 
how to operate. Include this system on 
your list. Contact the service department 
that handles the mainframe, and ask it to 
keep you up -to -date on the software. 

Making everything current 
Now that you have a handle on the 

problem, take 4 breather and review the 
list. Look carefully for different software 
versions being run. After everything has 

been sorted, see if the versions are cur- 
rent. This can be done by a simple call or 
letter to the machine manufacturer or soft- 

ware vendor. If you determine that you 
don't have the latest version, find out what 
enhancements have been added or bugs 
removed, and decide whether the new 
version should be purchased. 

Create a position 
Now, you've probably generated a great 

deal of paperwork, and you can foresee 
even more labor in the future. Consider 
creating a position that could handle all 
of this work. Software manager or soft- 
ware engineer would be a good job title. 
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st 
"Our business at Teleport Commu- 
nications -New York is providing 
broadcast -quality video transport ser- 
vices to anyone who wants it. And 
with clients like the stock exchanges, 
the broadcast networks, brokerage 

houses and the information services industry, we need the 
best fiber optic transmission equipment money can buy :' 

"Which is why we buy from Artel :' 
"Artel's SL3000 Video Communication System is 

an essential part, for example, of the telecommunications 
links we provide for the financial markets. Video and audio from 
the trading floor are sent via fiber optic cables to our earth station 
on Staten Island for uplink. News services then have instant 
access to live broadcast -quality coverage of activity at the 
exchanges. On the data side, we use the SL3000 for moving 
digital data from the trading and brokerage companies to 
the floor." 

"We also use the SL3000 to provide the informa- 
tion services industry with video networks, and to pro- 
vide broadcast -quality studio -to- antenna video 

Jim McRobbie 
Manager, Ne 

Teleport Communkatlons- New York 

services to the 'Big 3' networks here in M 
-all with extremely high service availability. In 
fact, the reliability of the Artel equipment allows 

us to offer virtually 100% uptime - something 
the networks insist upon :' 

Artel's SL3000 gives you on -line 
diagnostics and metering, and meets or 
exceeds EIA -250 -B short haul specifica- 
tions for ranges up to 78km, or 200km 
with repeaters. 

If your customers are looking for 
video services, you should be looking 
for Artel. 

AkTE/L 
Artel Communications 

22 Kane Industrial Drive, Hudson, MA 01749 
Tel: (508) 562 -2100 Fax: (508) 562 -6942 

Application Hotline 1- 800 -225-0228 

Circle (42) on Reply Card 

www.americanradiohistory.com

www.americanradiohistory.com


Depending upon the size of your station, 
this job could be full- or part -time. The 
software manager /engineer would be in 
charge of the master disks and manuals, 
and could add to or reconfigure any sys- 
tem. The position's other duties could in- 
clude backing up important systems, trou- 
bleshooting any operational problems 
with PCs, and taking care of all software - 
related changes on the technical equip- 
ment in production and master control. 

If it doesn't already exist, the software 
manager and other supervisors should in- 
still a sense of high "software ethics" in 
the staff. Bootlegged applications should 
simply not be permitted to run on station 
computers. Beyond the purely philosophi- 
cal arguments ( "If you could get away with 
stealing a new CPU off the back of a truck, 
would you do it ? "), there are serious prac- 
tical problems. These include the lack of 
documentation, possible corruption of the 
program and the risk of virus contamina- 

Supervisors should 
instill a sense of high 
"software ethics" in 

the staff. 

tion to other facility computers. The most 
important issue is the liability that can be 
incurred if you're caught using "stolen" 
software. The costs to resolve the result- 
ing legal issues will more than offset the 
price of having legitimate copies for every- 
one that needs them. Just say no to boot- 
legging. 

Project purchases 
When you are confident about where 

you are in the software jungle, project 
ahead to keep up with the ever-changing 
software world. Having a designated soft- 
ware manager will also help. When you 
talk with equipment and software manu- 
facturers about their products, ask if they 
have a yearly fee that will assure you of 
the latest version as soon as it is released. 
This will allow you to budget the item and 
project the software cost. 

Build software upgrades into your capi- 
tal budget. When you purchase a 

computer -driven system, you might con- 
sider taking only the options you need or 
can afford at the time. Obtain a list of the 
other software options, and budget for 
them as capital purchases in the coming 
years. This will help to quickly restore 
operators' comfort with the system after 
enhancements are installed. It also pre- 
vents everything from being thrown at 
them all at once. 

(BCAMJJ 
MAINTENANCE 

SOFTWARE 

VERSION 2.0 

ON -LINE 
DATABASES 

OUT OF HOUSE 
TRACKING 

at S.M.P.T.E. LA, Booth 1943 

Computer Assisted Technologies 
847A Second Avenue Suite 175 

New York , NY 10017 
Tel. (212) 687 -BCAM 

Fax. (212) 922 -9521 
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Don't Forget to budget 
training for your 

software 
manager /engineer. 

Consider a software budget line for the 
whole station. This allows all PCs to be up- 
dated, not just your technical equipment. 
Don't forget to budget training for your 
software manager /engineer. It is important 
that the person be up-to -date on the con- 
stantly changing software marketplace. 

Although the previous suggestions will 
require the investment of staff time and 
some cash outlay, the benefits in increased 
efficiency, productivity and workplace 
serenity will be worth it. Achieving these 
goals sooner, rather than later, is also ad- 
vised. Once your facility is in order, it will 
be easier to keep tidy. 

When the COMPUTER 
AGE was born ... 

ANVIL CASES WERE THERE 

CÁ Ow 

p APA` G 

6 distinct product lines - 
A.T.A. heavy -duty shipping to lightweight carrying cases 

Custom measuring and designing available 15 attractive colors 

Building quality cases since 1952 

Call Today For More Information 

r ó NVIIL CASES 
_SUBSIDIARY OF ZERO CORPORATION 

e Ave Coy o1 l dvs1ry CA 91'45 PO So' 1202. La Puente. CA 91747 

(800) FLY -ANVIL 1600) 359 -2684 
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Fortunately, there is r 
one tape company that's as demanding as you are. 

In this business, people are always striving for 
perfection. Constantly demanding more 
from themselves. And more from their 
tape. At 3M, we share that commit- 
ment. We know you can't afford a 
tape problem. And neither can we. 
That's why we laser test our 
480xsT Video Tape to ensure con- 
sistently high quality. If you demand 
perfection, it's the one -inch tape you 
should try. In our products and service, 
we have one primary goal: We won't be satisfied until you are. 

3M Professional Audio/Video Products Dis. 

3M Center, St. Paul. MN 55144 

36USC380 

Innovation working for you° 31VI I Q99 
Worldwide Sponsor 1992 Dlympic Games 
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Testing coaxial 
lines 

Transmission line faults can be found without 
specialized hardware. 

Courtesy of Andrew Corporation 

This first installment in a 2 -part 
series looks at the theory, techniques 
and hardware involved in transmission 
line testing. Part 2, which will examine 
practical applications, will appear in 
the November issue. 

When a broadcast engineer needs to 
check out a transmission line or cable sys- 
tem, it's often either too late to buy a ca- 
ble tester or the station can't afford one. 
The most common variety of these 
devices is the time -domain reflectomeler 
(TDR). Some TDRs are so sensitive that 
they may not fare well when used in high 
RF environments, such as the typical 
transmitter site. But armed with an oscil- 
loscope and a pulse generator, you can do 
a fairly accurate job of checking coaxial 
cables, finding the distance to a fault, and 
determining the nature of the fault (open. 
short, impedance mismatch and faulty 
connectors). 

By carefully eyeballing oscilloscope 
graticule marks, you can resolve cable 
lengths to within several feet. Any broad- 
cast engineer can make these types of 
measurements with some basic informa- 
tion about the technology involved, some 
practice and a little patience. 

Some prerequisite information 
First, recall that electromagnetic ener- 

gy travels at a free -space velocity of 

Kolbert is chief engineer at KLSE -FM and KZSE -FM. Roch- 
ester, MN. 
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By Don Kolbert 

CABLE TYPE Zo (11 k VF (ft/ns) VP (ft/ns) 

63DRG-8/U 52 2.3 0.66 0.65 

RG-11/U 75 2.3 0.66 0.65 

RG-58/U 50 2.3 0.66 0.65 

RG-59/U 75 2.3 0.66 0.65 

HJ 5-50 50 1.19 0.916 0.902 

HJ 5-75 75 1.23 0.901 0.886 

HJ 7-50 50 1.18 0.921 0.906 

HJ 7-75 75 1.17 0.924 0.909 

LDF 5-50 50 1.26 0.89 0.876 

LDF 7-50 50 1.29 0.88 0.866 

HJ 8-50 50 1.15 0.933 0.918 

HJ 8-75 75 1.14 0.936 0.921 

HJ 9-50 50 1.16 0.93 0.915 

561 50 1.004 0.998 0.982 

562A 50 1.004 0.998 0.982 

573 50 1.004 0.998 0.982 

Table 1. Some commonly used coaxial cable types, listed with surge impedance (Zo), dielectric 

constant (k). velocity factor (Vt.) and velocity of propagation (Vp). 

300,000,000 meters per second, which 
corresponds to 30 centimeters per nano- 
second (30cm /ns) or 11.8125 inches per 
nanosecond (11.8125in /ns). This ap- 

proaches a rate of one foot per nanosec- 
ond (actually 0.9844ft /ns). 

Next, remember that the velocity of 
propagation (Vp) of electromagnetic ener- 

gy traveling in the confines of a transmis- 
sion line or coaxial cable depends on the 
dielectric constant (k) of the insulating ma- 

terial used to separate the conductors, as 

described by the velocity factor (VF): 

Equation 1: 

VF = 1/v k 
The actual velocity of propagation Vp 

in a particular type of cable is defined as: 

Equation 2: 
Vv = 30/Vrk 

For example, RG -8 /U coaxial cable has 

a polyethylene insulating material with a 

dielectric constant of 2.3, and therefore a 

Vp of 7.8in/ns or 0.65ft /ns. (See Table 1.) 
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Reflectometry 
If a pulse of energy (incident wave) is 

fed into a properly terminated cable (for 
example, a 500 cable terminated by a 500 
resistive load), it will travel to the end of 
the cable and be dissipated by the load. 
If the load is not matched to the cable, 
some of the energy will be reflected back 
to the source of energy and cause stand- 
ing waves. 

For cable lengths less than a few thou- 
sand feet, a rectangular pulse is often used. 
The pulse -width time in seconds must be 
greater than the time it would take a pulse 
to travel to the end of the cable and back. 
For example, using the Vp data shown in 
Table 1, a 100 -foot section of RG -8 /U pro- 
vides a round -trip time of 2x100 feet 
0.66ft /ns, or 303.3ns. If square waves are 
used for testing, the period must be at 
least 606.6ns (a full wavelength includes 
two pulses, one positive and one negative), 
corresponding to 1.648MHz (f= 1 /Tperiod) 

Pulse amplitudes of one or two volts will 
normally be sufficient to overcome the ef- 
fects of stray RF pickup. No harm will oc- 
cur if larger pulse amplitudes are used, 
consistent with operator and equipment 
safety limits. 

Caution: Do not connect the instruments 
to "hot" transmission lines. Equipment 
and /or personal hazard may result. Al- 
ways test high -power RF lines with the 
transmitter off. 

For cable lengths exceeding a few thou- 
sand feet, a I/2 -sine wave pulse is pre- 
ferred. In this article, however, only the 
rectangular pulses used for typical cable 
lengths encountered in broadcasting will 
be considered. 

Interpreting results 
Figure 1 shows the waveform produced 

by feeding a pulse into a properly termi- 
nated cable. Even if the oscilloscope dis- 
play is expanded, the pulse will appear to 
stay at the same amplitude, indicating that 
no energy is reflected. 

..,... T.. ..,.. 

VIII 1111 

Figure 1. Simulated display of pulse fed into 
a properly terminated transmission line. 

Figure 2 shows the pattern displayed 
when the cable is open at the end. The 
reflected energy causes an upward step in 
the pattern that is equal in amplitude to 
the incident wave. This indicates that all 

NEWTON Equipment Racks 

.1 TERMINAL aá Ga 

For versatility and ease of installation, 
Newton Equipment Racks are the first 
choice of many Central Office designers. 
They are backed up by a complete 
selection of accessories. And, Newton 
will custom tailor racks and 
components to meet your unusual needs. 
Here are some more reasons why 
you should specify Newton Racks in 
your design. 

all Central Office heights. 
wide inventory. 
available in aluminum or steel. 
interchangeable accessories. 
will custom design racks to your 
specifications. 
competitive prices. 
fast turn -around. 

Newton also makes distribution frames, 
cable grid, cable rack, and all the 
hardware to go with each product. 

Write or call for a free catalog. 

TON 
INSTRUMENT COMPANY, INC. 

111 EAST 'A ST BOX 727 BUTNER, N C 27509 
PHONE (919) 575 -6426 or FAX (919) 575 -4708 

Newton Components -Engineered for 7bday and 7bmorrow. 
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Camera cable information from the 
company that knows best...Mohawk! 

Mohawk offers superior broadcast camera cable and a free, 
newly expanded camera cable and connectors information kit! 

If the job demands flawless broadcast transmission, order the best cable- Mohawk. Count 
on Mohawk's quick response to assembly orders and repairs to save you precious time. 

Our expanded product line features: 
Ultra -flex VTR cable assemblies for Hitachi, Ikegami, Panasonic, 
Sony and others 
Slimline studio camera cables 
Waterproof, high strength 
three -piece connector design 
Customized lengths 

Mohawk's entire team of 
engineers, technicians, and sales 
and service professionals are 
committed to providing product 
and service excellence. Our strict 
performance standards exceed even 
industry requirements. 

Get your information from the 
reliable source! Mohawk's new 
edition of the TV camera cable and 
connectors information kit is available 
free. Just call or write Mohawk today! 

Wire and Cable Corporation 
9 Mohawk Drive Leominster, MA 01453 (508) 537 -9961 
Toll free: 1 -800- 422 -9961 In MA: 1- 800 -642 -9961 
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Figure 2 Simulated display of pulse fed into 
an unterminated transmission line. Value of T 
indicates a distance of approximately 49 feet 
for RG-8 cable. (See Equation 3.) 

of the energy fed into the cable is being 
reflected back to the source. The time 
period for the incident wave portion of the 
display represents the time it takes for the 
pulse to travel the length of line and back. 
If the time base (horizontal sweep) of the 
oscilloscope is linear, time (T) can be con- 
verted into distance (D) as follows: 

Equation 3: 
D=VrxT/2 

For example, if T = 150ns, and RG -8 /U 
cable is being tested, the distance in feet 
to the open end is 0.65 x 150/2 = 49 feet. 

Figure 3 illustrates the pattern created 
when a short is placed at the end of the 
cable. Here again, the distance to the short 
can be calculated using Equation 3. 

An antenna will not appear as a resis- 
tive load to a pulse. It only appears resis- 
tive to the sine wave frequency at which 
it is resonant. The pattern produced by 
feeding a pulse into an antenna- termi- 
nated cable may appear as an open, a 
short, an inductance or a capacitance, de- 
pending on the type of antenna. The tun- 
ing networks used in AM antenna systems 
may show up as either inductive or capaci- 
tive when viewed from the transmitter end 
of the cable, depending on the configura- 
tion of the network. 

SWEEP TWOS ..a... 

Figure 3. Simulated display of pulse fed into 
a transmission line with a short at its far end. 

1111 1111 IN 

Figure 4. Simula ed display of pulse fed into 
transmission line erminated by a capacitance 
in parallel with the 500 load. 

Figure 4 shows the effect of capacitance 
in parallel with the 5011 load at the end 
of the cable. 

Figure 5 shows the pattern produced by 
an inductance in parallel with the 500 load 
at the end of the cable. 

Measurement accuracy 
The accuracy of the measurement will 

depend on the following factors: 

Time base range, resolution and linear- 
ity: Using an oscilloscope with a maximum 
sweep rate of 0.2µs /div will provide a dis- 
play scale of 200ns per division, with each 
small subdivision representing 4Ons. That 

THE PROVEN, MORE EFFICIENT WAY 

TO MANAGE YOUR VIDEO ARCHIVES. 

TAPE2 00561 

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 

N E S B I T 

SYSTEMS INC. 

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

Data is customized to your specifications 

Provides keyword, wildcard, 
multiple keyword and cross reference 
search capabilities 
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Figure 5 Simulated display of pulse fed into 
a transmission line terminated by an inductance 
in parallel with the 5012 load. 

means that the best eyeball resolution that 
can be expected is approximately 26 feet 
when testing RG -8 /U coaxial cable. This 
will not provide accurate distance calcu- 
lations. But if the scope has a 5X multipli- 
er, it will provide 200ns _ 5 or 4Ons per 
major division as the fastest sweep rate. 

In this case, each subdivision represents 
8ns, giving a resolution of approximately 
5.2 feet with the same cable. This is about 
as close as you can get with a typical 
broadcast station service -type oscillo- 
scope. (Editor's note: The accuracy of an 
oscilloscopes sweep multiplier will typi- 
cally be less than that of the time base, 
therefore reducing the accuracy of the 
measurements.) 

The linearity of the oscilloscope can 
best be checked by feeding in pulses of 
known frequency and accuracy, and ob- 
serving the CRT display. For example, by 
setting the horizontal sweep rate to 
1µs /div and using precise 1MHz pulses, the 
pulses should line up with equal spacing 
between them. With a bit of horizontal 
centering adjustment, they can be lined 
up with the vertical graticule markers. 
(Check your service manual for specific 
manufacturer's instructions on linearity 
adjustments.) Horizontal linearity should 
be checked on each horizontal sweep set- 
ting. Choose pulse frequencies that will 
match the sweep settings. 

Industrial- and scientific -grade oscillo- 
scopes are more apt to have higher sweep 
rates and delay time multipliers (either 
analog or digitally controlled), which can 
magnify the sweep rates by many orders 
of magnitude, and thus provide much 
greater measurement accuracy. Their 
linearity will normally be better than that 
of a service -type oscilloscope. 

Oscilloscope and pulse generator rise 
time: The rise time (Tr) of the oscillo- 
scope is a function of the bandwidth of the 
instrument, following this formula, where 
BW is the bandwidth in hertz: 

Equation 4: 
Tr = 0.35/BW 

Therefore, an oscilloscope with a band- 

VIDEO PATCH JACKS: 
We Connect You With Quality! 

114 Series -Standard Coax and118 Series -Miniature Coax: Normal- 
./ through dual patch jacks provide a normal- through signal path with- 
out the use of looping plugs or patch cords. Normalizing switch contacts 
utilize a unique "self-wiping" action for positive contact. The118 Series 
normal- through jacks 
are designed for high 
density applications 
(Up to 64 jacks on a 
3.5" x19" panel) and 
interface with our sub- 
miniature coax (50 
Series) or standard 
BNC connectors. Both 
series also come in ter- 
minated and monitor versions. 

Send for a Free T18 Catalog 
or contact our new Technical 
Support Dept. for complete 
information and specifications. 

1991 TE 

See us at Wescon. Booth 1741 -43 

and SMPTE. Booth 1024 

©TROMPETER 
0. E L E C CILINiCS N L 

1IIUn1.:R;n;tlhttl'I'l1 R,O,.Jlt;r,tlak -IUPtiL` 'n'21120 F,1,1.11,, 70,1040 

Call me. I'm interested. Circle (66) on reply card. 
Send literature. Circle (63) on reply card. 

NFW CataCnry A Truncz'ad 

Upgrade To 8 Foot Category A 
No Increase In Tower Windloading 

Mark has developed a NEW truncated 8 foot antenna that meets FCC Part 
74 Category A with a windload no greater than a 6 foot solid. This antenna 
allows the upgrade of current systems without raising tower windloading 
or compromising the link quality. The truncated antenna is available in 2. 
7 and 13 GHz as well as a dual frequency 7 and 13 GHz model. 

Mark manufactures a full line of microwave and cellular antennas, please 
call us with your requirements. 

Radiation Systems, Inc. 
Mark Antennas Division 
P.O. Box 1548 Des Plaines, IL 60017 
Tel: 708 -298 -9420 Fax: 708 -635 -7946 
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Figure 6 Rise time (T,) is a function of oscil- Figure 7. Simulated display of the "ideal " pulse 
loscope bandwidth. (See Equation 4.) waveform, exhibiting zero rise time. 

Today, a wireless system doesn't 
have to be expensive to be the best. 

It just has to be Nady. 

We know how it is. 
You've been using the 
same time tested wireless 
system for years. Sure, it 
costs much more today 
than it did 10 years ago 
(even though it is basic- 
ally the same system), 
but why change, right? 

Well -have you no- 
ticed that while the price 
of your wireless has been 
going up, the price of 
wireless from other 
manufacturers has been 
going down? With this in 
mind, you've got to 
ask yourself: Am I 

getting the best prod- 
uct performance at the 
best price from my 
wireless? 

The truth of the 
matter is, there's a wire- 
less out there with specs 
and references second to 
none, at a cost of thou- 
sands less per system 
than what you may now 
be paying -in short, a 

sure cure for those bud- 
get blues. Or, as we like 
to say, a very value priced 
wireless system. Nady. 

For over 15 years, 
Nady Systems has been 
in the business of manu- 
facturing the quietest, 
most durable and versa- 
tile wireless systems in 
the world. And, for 
years, we've been the 
Number One wireless in 
the live entertainment 
industry, where perfor- 
mance and reliability are 
absolute prerequisites. 

First, check the 
specs: our top of the line 
1200 VHF True Diversity 
Wireless System, shown 
above, with its patented 
companding circuitry, 
delivers 120 dB dynamic 
range with the highest 
signal to noise ratio 
around. Then, try an A/ 
B comparison with the 
wireless you're now 
using. We guarantee 

you'll hear the differ- 
ence. The bottom line: 
When you use Nady, 
the sound is truly 
indistinguishable from 
hardwire. 

Every time. 
Ready to re -think 

which brand of wireless 
to order? With Nady, 
you'll not only enjoy su- 
perior performance, but 
with the money you save 
on your next wireless 
systems, you can get that 
new camera you've been 
trying to work into your 
budget. For more infor- 
mation, contact: 
NADY SYSTEMS, INC. 

6701 Bay Street 
Emeryville, CA 94608 

4 15/652-24 11 

FAX 415/652 -5075 

The Best Performance and 
Price in Wireless 
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width of 10MHz exhibits a rise time of 
35ns. That means that the first 35ns of 
pulse travel time is lost in the rising por- 
tion of the waveform. In the case of RG- 
8/U, the first 35ns represents 0.65 x 35/2, 
or approximately 11.4 feet. In order to 
minimize the lost cable length to one foot, 
the oscilloscope rise time would have to 
be approximately 3ns. This would require 
a scope bandwidth of slightly more than 
100MHz. 

Cable length 
measurements can be 

made with a 
reasonable degree of 

accuracy using 
instrumentation 

normally available to 
the broadcast 

engineer. 

The rise time of the pulse used to test 
the line should be faster than the rise time 
of the oscilloscope, keeping the display as 
the limiting factor. (See Figure 6.) 

Ideally, pulse and oscilloscope rise times 
would be zero seconds, as illustrated in 
Figure 7. Commercial time -domain reflec- 
tometers have rise times in the picosec- 
onds, allowing cable length measurements 
with resolution down to several inches. 

In summary, cable length measurements 
can be made with a reasonable degree of 
accuracy using instrumentation normally 
available to the broadcast engineer. Next 
month, Part 2 of this series will discuss the 
technology and practice of measuring un- 
known impedances within and at the end 
of transmission lines. 

References 
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News 
Continued from page 4 
a less- qualified applicant:' 

Proposing new changes, NAB said it 
could live with a pioneer policy that would 
provide clear guidance for would -be ap- 
plicants, and make the preference, "at 
best, a weighted - not decisive - factor 
in the licensing process:' 

NAB urges FCC to 
liberalize radio 
ownership 

The National Association of Broad- 
casters (NAB) has urged the FCC to liber- 
alize radio ownership limits and to take 
actions that allow radio stations to share 
resources. 

The federal government limits group 
owners to 12 AM and 12 FM stations. NAB 
said these limits once served to encourage 
diversity and competition, but there has 
been a dramatic expansion in media out- 
lets, from increasing numbers of radio sta- 
tions and cable systems, to regional 
newspapers and magazines. These outlets 
offer news and information and often com- 
pete for the same ad dollars. 

NAB said enlarging group ownership 
limits can give struggling radio stations the 
resources necessary and management and 
programming expertise to compete effec- 
tively. 

In urging changes in radio ownership 
guidelines. NAB called on the FCC to re- 
ject national ownership limits and other 
policies that prevent ownership of AM -AM 
or FM -FM combinations in local markets. 

Broadcasters tell FCC 
to preserve TV 
spectrum 

The NAB opposes one portion of a ra- 
dio spectrum proposal for personal com- 
munications services (PCS). The proposed 
new service's use of the 1,990- 2,110MHz 
band would displace TV stations that use 
this spectrum for mobile news gathering 
and program transmission. 

In addition to its comments, NAB sub- 
mitted two industry reports, each meas- 
uring the level of congestion in the TV 
auxiliary bands. 

The NAB acknowledged congestion 
among TV broadcasters has been so great 
in recent years, that many Tv stations 
have chosen to relocate to other auxiliary 
bands voluntarily. However, NAB said it 
believed most broadcasters would con- 
tinue to use the 2GHz band because of the 
substantial investment in equipment and 
the high cost of replacement or con- 
version. 

The NAB has strongly urged the com- 
mission not to reallocate this band for PCS 

or any other communication service. 

New dates set for 
'92 SMPTE TV 
Conference 

The 26th annual Television Conference 
of the Society of Motion Picture and Tele- 
vision Engineers (SMPTE) will be held on 
Friday, Feb. 7 and Saturday, Feb. 8. 1992. 
in San Francisco at the Westin St. Francis 
Hotel. 

Peter Hammar (Hammar Communica- 

tions) is the TV Conference program chair- 
man; John A. Carlson (Monaco Labs) is the 
general arrangements chairman. 

On Feb. 6, the society will sponsor an 
all -day tutorial tentatively called "Com- 
puters for Video, Video for Computers." 
Professional use of new low -cost comput- 
er technologies in graphics and editing 
will be discussed. 

This educational program is a must - 
attend for anyone interested in the newest 
non -linear techniques of TV post - 
production. 

Continued on page 98 

Portable pedestals for 
studio performance to go. 

OSPREY 
More than merely broadcast quality studio ped- 
estals. Vinten's unique one- and two -stage 
OSPREY pneumatics are ready - for any pro- 
duction, anytime anyplace. The columns and 
folding dollies pack compactly, weigh under 90 
pounds and give perfectly balanced. on -shot 
quality with cameras up to 150 lbs. And there's 
an OSPREY to meet every prefer- 
ence, need and budget. 

The single -stage OSPREY l -S 

and two -stage II -S give you 
crab/steering control while 
the OSPREY l -C and Il -C 
come with castoring dollies 
(reducing both weight 
and cost). 

Single -stage columns 

are rechargeable while two -stage are also self - 
pumping. For outside produc- 
tions. the standard dual 5" 
wheels can be replaced with 

optional 6" OB wheels There's also 
an optional tiller. Which OSPREY 
is best for you? Get the answers and 
more information by calling the 
Vinten location nearest you. 

Vinten Broadcast Inc., 
44 Indian Lane East, 

Towaco, NJ 07082 
(201) 263 -4000 

FAX (201)263 -8018 
So, oh -Coral Springs, FL 

(305) 345.2630 
Weo - Sun Valley, CA 

(818)767 -0306 
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Station -to station 

LMS modification 
enables second feed 

By George J. Krug 

Approximately three years ago, Lifetime 
Television began offering a time -delayed 
feed to its West Coast affiliates. Although 
the change accommodated the difference 
in time zones, the second feed did not ac- 
commodate the difference in advertising 
markets. The feed was a straight 3 -hour 
delay. The West Coast audience saw ex- 
actly what the East Coast audience saw 
three hours earlier. 

Last year, the specter of a second feed 
for advertisers arose. The challenge was 
to insert varying numbers of commercials 
over the East Coast feed in such a way that 
only West Coast viewers would see them. 
This would enable Lifetime's advertisers 
to target West Coast consumers. 

Visions of a second control room with 
additional staff danced through our heads, 
but we wanted to avoid that great of an 
expense. We knew that other services 
were using various methods of generating 
a second feed, including editing the sec- 
ond feed spots into the delay tape. Our 
goal, however, was to design a system that 
would be simple and efficient. We want- 
ed equipment that would mesh with our 
existing systems and level of automation. 

Using existing equipment 
Here is some background on our oper- 

ations: For nine months we had been us- 
ing the Sony BVC -1000 library manage- 
ment system (LMS) as our primary on -air 
source for spots and programs. The BVC - 
10 Betacart, our original spot playback de- 
vice, was still on hand acting as a backup 
spot- insertion system during the phase -in 
of the LMS. To convert our traffic system 
logs to a Betacart (and now LMS) playlist, 
we had been using the Jefferson -Pilot Data 
Systems BIASLINK program. 

We debated several scenarios, each re- 
quiring varying amounts of equipment 
purchases, operator intervention and en- 
gineering department inventions. We 
decided to use the capabilities of both car- 
tridge machines to run the West Coast 
spots at the appropriate times. 

The concept was simple: Both systems 
allowed for the use of a "logo" event. 
These events are inserted onto the play- 

Krug is director of technical operations, Lifetime Television, 
Astoria, NV, 
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list as if they are taped programs. They 
switch the systems to an external source 
and provide a pulse that triggers an ex- 
ternal device. It was decided to use the 
pulse output feature of the LMS logo event 
and the external source feature of the Be- 
tacart logo event. The East Coast feed 
would be the external source to the Be- 
tacart, and the LMS pulse would trigger 
the West Coast insertion. Therefore, mas- 
ter control would feed our time -delay sys- 
tem through the Betacart. The LMS pulse 
would trigger the Betacart to override the 
West Coast spot. The spots would be timed 
so that a neat overlay would occur. The 
Betacart would then simply advance to 
the next log event (the East Coast feed) 
when the spot had finished. (See Figure 1.) 

Not as easy as it sounds 
In practice, the implementation was not 

as simple. First, the LMS was unable to 
provide the pulse we needed. A software 
update addressed that problem. Once the 
update was done and testing began, an- 
other problem was encountered. The 

NCR 

VIDEO 
.ODT 

LAPS 

CONTROL 

pulse supplied by the LMS system was too 
short to trigger the BVC -10 device to roll. 
A pulse stretcher was created by our en- 
gineering department, and our equipment 
needs were filled. (See Figure 2.) 

The stretcher uses one IC, a 74LS123 
dual timer chip. A 3- legged regulator pow- 
ers the circuit from a 24V input. A network 
composed of a 1Mß resistor and a 0.3µF 
capacitor sets the timing. A second timer 
duplicates the first and fires an LED. This 
serves as a convenient checkpoint for 
troubleshooting the system. 

Developing appropriate software 
On the playlist side, our traffic system 

service representatives helped us design - and then delivered - the necessary 
software enhancements to our system. 
The system now provides a second play - 
list of West Coast spots and inserts ap- 
propriate logo events. Only a few addition- 
al adjustments need to be made during 
playlist preparation. 

The final phase of development involved 
experimenting with the timing of the in- 
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Figure 1. The first LMS system provides the network feed to the master control room. A logo 
event control pulse, modified by the pulse stretcher, feeds the second cart machine. The second 
cart machine either passes the MCR signal to the time -delay system or overwrites parts of it. 
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This Is No Time To Take Your 
Field Lens For Granted... 

UJ MON PANAMA 
JACK 

Fujinon's A55x9.5 field lens catches all the action. 
This new, advanced lens incorporates the same cutting edge technology 
developed for HDTV. It features the longest focal length (525mm), the 
shortest MOD (.3m with macro) and provides the brightest and 
sharpest image of any field lens available today. 
Fujinon's A55 x 9.5 field lens. In the race for excellence 
in the field, Fujinon makes sure you come out a winner. 

FUJINON INC. 10 High Point Dr., Wayne, New Jersey 07470 (201)633 -5600 
Southern 2001 Midway, Ste 114, Carrollton, Texas 75006 (214) 385 -8902 

Midwestern 3 N. 125 Springvale, West Chicago, Illinois 60185 (708) 231 -7888 
Western 129 E. Savarona Way, Carson, California 90746 (213) 532 -2861 

FUJI PHOTO OPTICAL CO., LTD. 324, Uetake -Machi 1- Chome, Omiya City, Saitama 
Pref. 330, Japan Cable: Fujiopto Omiya TELEX: J22885, 122887 Phone: 0486 (63) 0111 
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the Future. 
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Sennheiser. illt.) 

Still setting the 
standards. 

1 

Sennheiser's dedicat 
art technology, coupled with quality 
engineering, earned our microphones 
an Academy Award *. Sennheiser 
continues to set the standard in the 
industry, this time with the MKH 60 
and MKH 70, our newest shotgun mi- 
crophones. They display all the rug- 
gedness that you need in audio produc- 
tion and the reliability that Sennheiser 
has become famous for. 

Sennheiser. The first and last authority 
on shotguns! 

Ask your Sennheiser Representative 
for a demonstration. 

qlSENNHEISERr 
SENNHEISER ELECTRONIC CORPORATION 
6 Vista (hive, P.O. Box 987, Old Lyme, CT 06371 

(203) 434 -9190 FAX# 203- 434-1759 
Manufacturing Plant: D -3002, Wedemark, 

Federal Republic of Germany 
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Figure 2. The pulse stretcher lengthens the 
pulse supplied by the LMS so it can activate the 
Betacart. The second half of the IC runs an LED, 
serving as a troubleshooting aid. 

sertion. Through trial and error, we con- 
cluded that the pulses needed to occur 
three seconds and eight frames before the 
logo event. The eight frames compensate 
for the BVC -l0's reaction time to the pulse. 
By extending the duration of the West 
Coast spot an extra seven frames, a com- 
plete overlay of the East Coast spot is en- 
sured. When viewing both feeds, the over- 
lap is imperceptible. 

A system that works 
The system works well, is expandable 

and requires little operator intervention. 
A West Coast as-run log is provided by the 
Betacart for client confirmations. Should 
an insertion be missed, the spot can be 
edited into the delay system tape. We can 
now simultaneously sell peanut butter on 
the East Coast and salsa on the West 
Coast. 

The system works 
well, is expandable 
and requires little 

operator intervention. 
We can now 

simultaneously sell 
peanut butter on the 
East Coast and salsa 

on the West Coast. 

The demand for such alternate feed sys- 

tems seems to be growing. Although we 
were able to come up with a system that 
worked, it is somewhat a force fit. Hope- 
fully, systems that mesh more cleanly and 
completely with existing accounting and 
operations mechanisms are in the offing. 
In the meantime, we will be able to help 
our advertisers target Lifetimes West 
Coast audience. 
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BILL OF RIGHTS. 

It's a whole new deal for American business. Lanier 

gives you the right to a free replacement copier if you 

decide your new Lanier copier is not performing to 

your satisfaction. Plus we guarantee it to be up and 

running 98% of the time. You're guaranteed a loaner if 

your system is down more than 8 hours. And you're 

guaranteed a 24 -hour toll -free Hot Line for any 

questions you might have after- hours. So for more 

productivity call 1 -800- 852 -2679. And get all the 

details on the latest American document to guarantee 

freedom: The new Lanier Performance Promise. 

Some resncno s apply See your loner Copier Represenbnve for loll details 
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Company: 
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Applied technology, 

Advances in sound 
localization processing 

By Chris Gill 

Within the last year, significant ad- 
vances have been made in the technolo- 
gy of sound localization processing. One 
recent development of interest is the in- 
troduction of spatial enhancers, which pro- 
duce sound localization effects over stan- 
dard 2- speaker stereo systems. 

Psychoacoustic research has determined 
that localization of sound is based upon 
four primary phenomena: 1. difference in 
a sound's arrival time between the 
listener's ears (interaural time difference); 
2. differences in a sound's volume between 
the ears (interaural intensity difference); 
3. phase shifts and timbral changes caused 
by reflections in the outer ear (pinna ef- 
fects) and; 4. shadowing of the head. De- 
pending on where a sound comes from in 
the space around a listener, its differing 
path lengths to the ears will create such 
volume and arrival time differences; its 
spectral content and angle of incidence 
will set off different reflections and absorp- 
tion effects caused by the listener's outer 
ears and head. 

Using this knowledge, the new spatial 
enhancers simulate interaural time differ- 
ences, and duplicate the phasing charac- 
teristics that result when a sound moves 
to different locations in an aural environ- 
ment. These systems also replicate the ef- 
fects of reflection, diffraction and reso- 
nance at the head, ears and shoulders of 
the listener. Finally, they can introduce ad- 
ditional localization cues that might be 
caused by the room or surroundings in a 

real listening environment. 

"Instant" compatibility 
The main advantage of these localiza- 

tion systems is their single -ended or non - 
complementary nature, meaning that they 
are encode-only - they do not require the 
end -user to purchase any additional 
decoding hardware or any additional 
speakers. Listeners need only to sit at a 

point relatively equidistant to both speak- 
ers (along the median plane of the listen- 
ing environment) to obtain the "spatial - 
ized" effect of the processing. Listeners 
outside of this area will typically ex- 
perience an expanded sound field, but 

Gill is director of engineering for Roland pro audio -video 
group. Los Angeles. 
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without as dramatic a localization effect 
as is noted along the median plane. 

Because people typically watch televi- 
sion or listen to stereo radio from a sta- 
tionary position, the median plane re- 
quirement is often satisfied for most 
broadcast applications. With the increased 
popularity of stereo television, these sound 
localization systems provide broadcast en- 
gineers an alternative to traditional en- 
code /decode surround -sound systems. 

These localization 
systems provide an 

alternative to 
traditional 

encode /decode 
surround -sound 

systems. 

One of these new sound localization sys- 

tems is the Roland Sound Space (RSS) 
processing system. It allows the creation 
of an expanded aural environment during 
post -production mixing by letting an op- 
erator place sounds along a 360° horizon- 
tal radius. A measure of control over the 
vertical elevation of a sound is also provid- 
ed, enhancing the illusion of sound place- 
ment. The system encodes all localization 
data during mixdown, and the end result 
can be played back over a conventional 
2- channel, 2- speaker stereo system with- 
out any additional decoding processors. 

The system's control surface is designed 
for ease of use and instant operation, with- 
out the need for additional engineers or 
programmers. The unit processes sound 
in real time, allowing engineers and pro- 
ducers to hear the results immediately. 

Beyond binaural 
The system transforms a mono sound 

source into a localized sound image. It ac- 
complishes this using binaural and trans- 
aural means. Traditional binaural record- 
ing techniques use an anatomically 
correct human dummy head, with micro- 
phones placed where the eardrums would 

be. Such recordings faithfully reproduce 
the ambience of the original sound field, 
but only when listened to over head- 
phones, in most cases. The binaural proc- 
ess works poorly at forward sound locali- 
zation through speakers, which relies 
heavily on the "phantom center" effect of 
traditional stereo imaging. But it has been 
shown that if binaurally processed sound 
is passed through a filter that flattens the 
transfer function of frontal sounds (a so- 
called transaural processor), speaker play- 
back can achieve remarkable results, 
providing convincing imagery and locali- 
zation. 

In the RSS system, individual tracks of 
material recorded using established mul- 
timicrophone techniques are used. The 
panpots traditionally employed for stereo 
localization (which simply control the vol- 
ume differences between the left and right 
channels) are replaced by individual 
binaural processors. (See Figure 1.) These 
localize audio in the sound field in a man- 
ner similar to dummy -head binaural re- 
cording, simulating the response of a 

listener's ears in real space. The transaural 
processor then enables the accurate 
reproduction of such a binaural recording 
over a 2- channel speaker system by can- 
celing the interaural crosstalk that occurs 
when signals from the left speaker reach 
the right ear, and signals from the right 
speaker reach the left ear. 

Applications 
Digital audio signals are routed from the 

source (typically a mixing console) directly 
to the system's Sound Space processor 
unit. Analog signals must first proceed to 
the system's A /D /A converters, and then 
via digital I/O to the processor unit. Next, 
signals are processed and localized, as 

directed by the operator's adjustment of 
the azimuth and elevation controls. It is 

then routed out of the processor to the 
A /D /A converter, where it is split into two 
separate analog signals (left and right). 
These are in turn routed back to the con- 
sole for final mixdown to a master tape. 

The system can be used along with oth- 
er effects, such as equalization, reverb and 
delay, without significantly altering the 
localization effect. The stability of place- 
ment and the valid range of imaging will 
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Figure 1. A block diagram of the RSS processing system, showing the positioning of standard 
monaural audio signals using individual binaural processors. The "binaural bus" is then processed 
through a single transaural processor for proper speaker reproduction on a standard 2- channel 
stereo system. 

vary, depending on the nature of the in- 
put sound. Placement is more successful 
with sounds that encompass a wide fre- 
quency spectrum. In general, the system 
is effective with most natural sounds and 
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electronic instrument sounds. 
The RSS system consists of a Sound 

Space processor unit, two A /D /A convert- 
er units (all rack -mounted) and a tabletop 
controller unit. The processor incorporates 

four 24 -bit internal processing circuits, and 
the controller features four sets of azimuth 
and elevation controls that allow simul- 
taneous control of four individual sound 
sources. For controlling more than four 
signals, up to 12 Sound Space processor 
units (48 total channels) can be ganged to 
a single controller unit. 

Digital sound sources are connected 
directly to the unit's optical I/O terminals 
(AES /EBU, CP -340 II), and analog sound 
sources are connected to XLR terminals 
on the system's A /D /A converters. The 
A /D /A converters each feature 2-channel, 
18-bit linear A/D processing, and 4- 
channel, 20 -bit linear D/A processing, with 
selectable sampling rates of 44.1kHz or 
48kHz. MIDI in and out connectors are 
also provided, allowing users to manipu- 
late channel control signals via MIDI mes- 
sages from an external device, such as a 

MIDI sequencer. 
Sound localization processors, such as 

Roland's RSS system, offer engineers an 
entirely new means of control and expres- 
sion. The creative options and enhanced 
realism that these systems provide to en- 
gineers make their introduction as histor- 
ically important as the development of 
stereo nearly three decades ago. It is high- 
ly probable in the future that sound locali- 
zation processing will be every bit as com- 
mon as stereo is today. I :I4))II 
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Ampex ACR -225 
auto cassette system 

By Brian Lay 

Our goal at WHDHTV in Boston is to 
automate the tape room operations to the 
fullest extent possible, while maintaining 
or improving on -air quality. In selecting 
an automated videotape cartridge system, 
we considered the factors that would most 
likely fulfill our objectives of labor reduc- 
tion, time savings and accuracy. 

We replaced our two existing'l'CR -100s 
with two Ampex ACR -225 D -2 format 
composite digital systems. The result has 
been an 85% reduction in labor hours. 

The D -2 format provides excellent digi- 
tal video and audio quality. With its error - 
correction and error -concealment process- 
es, the digital format allows tapes to be 
copied without degradation. The four 
channels of digital audio, with a dynamic 
range greater than 90dB, allow stereo and 
secondary audio programming (SAP). Fur- 
thermore, D -2's digital electronics and sys- 
tem diagnostics yield improved reliabili- 
ty over analog systems. 

System overview 
The basic machine consists of three 

transports, the signal system and the 
cassette -storage bay. There is an operator 
interface as well as a robotic assembly to 
load and unload the transports. A fourth 
transport and second signal system are 
available optionally. A central processing 
unit coordinates the activities of the vari- 
ous subsystems. These elements, along 
with audio- and video -monitoring equip- 
ment, power supplies and an air compres- 
sor, all are housed in a 6'x6'x3' cabinet. 
An external 80386 -based computer (sup- 
plied) holds a database of cassette contents 
and the daily schedules of events. 

We configured each of our systems with 
the optional fourth transport and second 
signal system. One ACR -225 is used for 
playback of all commercials, promotions 
and public service announcements. The 
second unit is being prepared for the task 
of recording and playing back syndicated, 
satellite -delivered programming. In the 
meantime, it serves as a backup to the 
first. 

Both machines use our existing PC net- 
work to access a shared database. Our traf- 
fic system is connected to an automated 

Lay is engineering manager at WHDH -TV. Boston. 
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Field report 

Performance at a glance 

D -2 composite digital format 
Multi -event- per -cassette operation 
AutoRe.sovve playlist con flict- 
resolution software 
256 on -line, 32- minute cassettes 
Integral database management to 
50. 000 events on one million cassettes 
Multi -user Novell "ThinNet" LAN in- 
terface 

switching system. One PC translates the 
schedules received from traffic to meet the 
requirements of the switcher and tape sys- 
tems. Two more PCs handle the database 
functions for the two ACRs and serve as 
gateways to the WHDHTV computer net- 
work. (See Figure 1.) 

Multi -event per cart operation 
Our library consists of about 2,200 spots, 

spread over about 150 cassettes. This is ac- 
tually rather conservative. The system has 
a maximum capacity of 256 32- minute D -2 
cassettes. The system can record 42 30- 
second spots on each 32- minute cassette. 
For each event, the system automatically 
assigns a 5- second head and tail. The sys- 
tem also sets aside an additional 5- second 
machine handling zone to ensure proper 
editing. If you multiply 42 30- second spots 
by 256 cassettes, the potential storage ca- 
pacity works out to more than 10,000 
events. 

The system tracks each recorded ele- 
ment in the library, storing its start-of- 
message (SOM) time code, an address and 
a duration. A permanent bar -code label 
identifies each cassette. The robot reads 
the bar code when the cassette enters the 
system through one of the eight access 
ports. 

When a playlist loads, the system vali- 
dates it. This process involves an exami- 
nation of the list to determine whether the 
system can cue the requested elements in 
the required time. The system provides a 

validation report, which lists the possible 
conflicts, as well as any elements that are 
non -existing (not yet recorded) or missing 
(recorded, but not currently in the on -line 
library). 

Automatic conflict resolution 
Two situations will cause an irreconcil- 

able error condition. If two or more events 
are at different locations on the same cas- 
sette, it will be impossible to play them 
back to back. Events that are of shorter 
duration than the system's minimum cy- 
cle time for back -to -back operation also 
will cause problems. The minimum cycle 
time for commercial playback machines 
varies from manufacturer to manufactur- 
er. It is largely determined by transport ac- 
celeration, robotic speed and thread- 
ing /cuing time. 

Earlier this year, Ampex introduced a 
feature called AutoResolve, which makes 
possible multiple- event -per -cassette oper- 
ation. In the single- event -per- cassette 
mode, the ACR -225 can play 10- second 
spots back to back continuously with three 
transports; it plays 7- second spots back to 
back with four. Anything that cycles in less 
time requires creation of a buffer copy in 
advance of airtime. 

WHDHTV was one of the first software 
beta -test sites for AutoResolve. The feature 
remedies conflicts without any adjust- 
ments to the playlist. Before airtime, the 
software compares the selected playlist 
with the contents of the on -line library and 
identifies conflicts. Then, during system 
idle time (periods between commercial 
breaks, commonly known as programs), 
it precues the events and automatically 
creates a buffer copy of the troublesome 
spots. For this purpose, it uses specific cas- 
settes designated for conflict resolution. As 
a result, we have unrestricted access to 
any portion of the on -line library at any 
time. 

The AutoResolve feature is invoked 
once each day. At the start of each broad- 
cast day, the master -control operator ac- 
tivates the daily schedule. The machine 
automatically prepares the copies it re- 
quires to alleviate conflicts. 

The system first asks how many trans- 
ports are to be used. We specify three. This 
leaves a transport available for recording 
new material, as well as serving as a spare. 
When the operator pushes the READY 
button, the system makes the necessary 
buffer copies. On a typical day, this may 
require six to eight spots. The process 
usually takes less than 10 minutes. The 
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Coming 
In 1992 

From 

Transmission 
&Distitutkm 

An Intertec 
Publication 

H 0 W D ANGE 0 US? 
A Major Two -Day Conference Designed To Keep You 
Totally Informed Abnut F!ectrir And Magnetic Fields 

Scientific evidence has not determined 
if electric and magnetic fields com- 
promise health. Even with an effective 
research program, conclusive answers 
may be years off. Meanwhile, how 
should the issue be managed? What is 

the risk to the industries and 
individuals who work with electricity 
every day? 

At stake potentially is the rewiring 
of America and the redesign of almost 
anything electric at great cost to 
consumers, manufacturers and 
businesses around the world. 

Everyone Is Exposed To EMF 
As A Part Of Daily Life 
EMF is found wherever electric 
current fows -in areas immediately 
surrounding electric power lines, 
electric wiring in homes, TV sets, hair 
dryers, electric razors, toasters, 
blankets and video display terminals. 

Transmission & Distribution's 
Second EMF Conference 
and Debate is scheduled for 
March 9 -10, 1992 in Arlington, VA. 
It is designed to provide you with a 

continuing dialogue about one of 

March 9- 10,1992 
Crystal Gateway Marriott Hotel 

Arlington, VA 

Who Should Attend 

Electric Utilities; Telephone 
Companies; Electrical 

Contractors; Electricians; 
Broadcast Engineers; Federal, 

State, Local Governments; 
School Systems; Health 
Agencies; Legal Firms 

responsible for litigating the 
issue; and Trade Organizations 
and Groups concerned about 

the issue. 

For More Information 
Call or write 

Barry LeCerf/ Carolyn McNasby 
T &D Magazine 

EMF Conference 
5072 West Chester Pike 

Edgemont, PA 19028 

Tel: 215- 359 -1249 
Fax: 215-359-9379 
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the most controversial and critical 
environmental issues of the 1990's. 

Transmission & Distribution's two -day 
conference will feature 16 action - 
packed hours of lively dynamic com- 
mentary and discussion on the details 
of the EMF issue. A blue ribbon panel 
of experts will discuss the important 
topics that surround the debate. 

What You'll Learn 

n International Perspective of 
the EMF Issue 
A Complete Review of Scientific 
Research 
What to Expect from Government 
Regulating EMF and Litigating 
EMF in Court 
The Impact of EMF on 
Workers -Electric Utility and 
Telephone Workers, Electrical 
Contractors, and Electricians 
What Consumer Groups Are 
Doing about EMF 
Case Studies- Industry's Position 
and Perspective of the EMF Issue 
The Costs of EMF to Industry 
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system is highly accurate in predicting 
how much time will be needed to make 
the copies. After the dubbing is done, the 
system automatically cues the first break 
and is ready for playback. 

Scheduling four transports would re- 
quire less dubbing time, and two trans- 
ports would require considerably more. 
Future versions of the software also will 
use idle time to make the required copies. 

Traffic interface 
We wrote our own software to filter the 

schedule file being sent from the traffic 
system to the automated switching system. 
The filtering leaves a daily schedule of all 
commercial breaks separated by standby 
events. The schedule is imported into the 
ACR with only a few keystrokes. 

After fine -tuning the software and 
educating traffic personnel and ACR oper- 
ators, we have eliminated the need to edit 
the imported schedule. Previously, certain 
barter or promotional spots had floated 
under standing house numbers. The op- 
erator was expected to verify that the 
physical cassette was actually the correct 
one for the day. This was unacceptable in 
a fully automated system. 

Now, the only schedule editing done on 
the day -of -air is by the master -control op- 
erator, in response to last- minute changes. 
To allow the operator to edit the sched- 

ule without physically going to the ACR 
in the next room, we have added an ex- 
tra keyboard and machine stack display 

8 8888 
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in master control. This editing capability, 
along with the usual play, stop and recue 
functions, means that our videotape area 

WHDH -N 
ACR- 225 /MASTER CONTROL /TRAFFIC 
DATA & CONTROL INTERCONNECTION 

Figure 1. WIIDl47V's two ACR -??Ss network into the station's existing Novell LAN. PC 'A" per- 
forms data interface between the station traffic computer and the cart machines and automated 
switching system. PC's "ß" and "C" perform database functions for the cart machines and act 
as gateways to the network. 
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operates virtually unattended through 
much of the day. 

Entering new material 
Because recording new spots is the most 

labor- intensive task, we have concentrat- 
ed our efforts on streamlining the proc- 
ess. Most commercials arrive on 1 -inch 
media. These are dubbed from a source 
deck controlled serially by the ACR. With 
the deck placed near the ACR -225, the op- 
erator can control both systems con- 
veniently. 

To make the dub, the operator merely 
cues to the first frame of video, calls up 
the spot house number on the ACR menu 
and presses the dub button. The machine 
controller cues both source and destina- 
tion tapes, then records in the first availa- 
ble space on the destination cassette. We 
have found there is no need to worry 
about which spots are recorded on which 
cassettes. The AutoResolve feature han- 
dles all possible conflicts. 

An experienced operator easily can dub 
about 20 spots per hour. Today, the sys- 
tem controls VTRs using Ampex serial 
protocol. An expected software upgrade 
will include Sony protocol to enable dub- 
bing from Betacam SP. 

Reliability 
Any system responsible for on -air com- 

mercial playback must be extremely relia- 
ble. Ours is operating now with few prob- 
lems. There have been no failures of any 
electronic components, and the robotic 
system has performed well. 

In the early days, soon after the system 
was delivered last June, we saw problems 
in the software of the control computers, 
in the transport mechanics and in the tape 
itself. The manufacturer was responsive to 
the reported problems, and new disks of 
software arrived via overnight mail. In ad- 
dition, the tape manufacturers continual- 
ly improve their products. 

All ACRs originally were shipped with- 
out AST capability, but the company an- 
nounced a complete retrofit program for 
all of its D -2 products late last year. Once 
we received new transports with AST play- 
back, our troubles with the D -2 format dis- 
appeared. The transports now have logged 
about 5,000 hours with 60,000 threading 
and loading cycles, and they continue to 
work well. A station taking delivery of an 
ACR -225 today probably would not have 
any problems. 

Future developments 
Even though the machine is handling 

the job of playing back commercials for 
WHDH I'V, Ampex will soon deliver ad- 
ditional software that will allow us to reach 
our automation goals. These features will 

include the capability to start recording at 
a specified time of day, and to record two 
different signals simultaneously. It also will 
be possible to compile breaks on a single 
cassette, control more than one external 
VTR and activate machine control from 
any workstation on our network. 

Automation is eliminating some jobs, 
but, in many cases, those employees were 
responsible for relatively simple tasks, 
such as loading carts into a TCR -100 or 
operating a single camera in a news stu- 
dio. Today's automated system operator, 
whether using studio or tape room robot- 
ics, must be ready to acquire new skills to 
handle a much more technically demand- 
ing job. 

Our two TCR -100s had required no less 
than three operators per day, seven days 
a week (168 man -hours). Our two new ma- 
chines require one operator assigned for 
five hours a day, five days per week (25 
man -hours). This 85% reduction in labor 
enables a single operator to do the job of 
importing schedules from traffic and dub- 
bing new spots into the system, with time 
left open for other tasks. In an era of con- 
tinually shrinking operating budgets and 
increased pressure for station profitabili- 
ty, the Ampex ACR -225 has made a favora- 
ble impact on WHDH-TV's bottom line. 

I : rä))11 

THE BOARD FOR PEOPLE WITH 
BETTER THINGS TO DO WITH THEIR 

MONEY THAN BUPA BOARD. 

Let's face it 
As an electronic musician, the new board you'd really like to 

buy has keys, not faders. In fact, you probably wouldn't be 

buying a new board at all if you didn't need more inputs. 
That's whyTascam's M -600 Input Console is the board for you. 

It gives you top panel access to as many as 64 sterec or 128 

mono inputs. That's capacity. 
Equally accessible is the M -600's surprisingly low price. You 

can put one in your studio for less than $10,000, thanks to its 

modular design. Starting with 16 channels, the M-6C0 expands 
to a full 32 as you need them. 

But despite its attractive price, the M -600 has tha' great 
sound of boards costing twice as much. And when you experi- 
ence its intuitive feel, the way everything is where you need 
it when you need it, you'll know this is the board you've been 
looking for. 

Write for our free Configuration and Installation Guide. Then 
get your hands on the powerful M -600 Input Console at your 
Tascam dealer. 

It may be the last board you ever have to buy. 

TASCAM 
C1989 TEAC American_ 7733 Telegraph Road, Montebelb, CA 90640, 213/7260303. 
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Continued from page 87 

CPB System 
Development Fund 
supports courses 

National Public Radio (NPR) and the So- 
ciety of Broadcast Engineers (SBE) have 
developed live interactive courses using 
NPR's Training Channel. The courses, 
which are supported by the CPB System 
Development Fund, include a 6 -part 
course to prepare engineers for the 
Technologist -level certification exam ad- 
ministered by SBE and the Operator -level 
course, to prepare non -technical staff for 
a general SBE certification. For further in- 
formation, call NPR Training at 800 -235- 
1212, ext. 2730. 

Broadcasters urge 
OMB to rein in FAA 

The National Association of Broad- 
casters (NAB) has urged the Office of Man- 
agement and Budget (OMB) to restrain the 
Federal Aviation Administration (FAA) 
from adopting a new and costly set of 
broadcast regulations. 

The FAA has argued that FM stations 
and other radio spectrum users are at the 
root of alleged interference problems near 
some of the nation's airports. However, 
broadcasters have challenged this as- 

sertion. 
Broadcasters claim the aviation agency 

has overstepped its regulatory bounds 
with proposals that would impose exces- 
sive industry and government costs, NAB 
said in a letter to Janet Hale, OMB's asso- 
ciate director of economics and govern- 
ment. The FAA proposals would block or 
unreasonably delay broadcasters' efforts 
to renew their licenses or upgrade their 
transmitter power requirements. 

In filings to the FAA and the FCC, NAB 
said that FM interference has never been 
documented at airports to the extent 
claimed by the FAA. Poor aeronautical 
receivers, developed without federal stan- 
dards, are the real problem, NAB told 
OMB. 

Criticizing the FAA's analysis of the in- 
terference problem, NAB pointed out that 
the FCC has rejected the FAA's interfer- 
ence measures, citing lengthy FAA delays 
and regulation costs. 

Furthermore, the FCC has joined broad- 
casters and other spectrum users in oppos- 
ing the FAA proposals, NAB told OMB. 

NAB urges safeguards 
against interference 

The National Association of Broad- 
casters (NAB) has told federal regulators 
it won't oppose a new interactive TV serv- 
ice, but asked the Federal Communica- 

tions Commission (FCC) to take steps to 
prevent any interference the new service 
may cause to adjacent channel 13. 

TV Answer is a wireless, interactive vid- 
eo data service (IVDS) that proposes to use 
the nation's airwaves to offer viewers 
home shopping, banking and education- 
al services off their home 1V screens. The 
service works using a hand -held remote 
and menu -driven system, which will allow 
viewers to interact with TV programming 
without picking up their phones. 

In its comments to the FCC, broad- 
casters noted substantial developmental 
progress by TV Answer, but said many 
technical details need to be ironed out. 

To address these concerns, NAB recom- 
mended regulators move the TV Answer 
service further away in the frequency 
band to prevent interference to nearby 
channel 13. In addition, NAB asked that 
minimum distances be required between 
TV Answer transmitting stations and the 
nearest home. NAB also recommended 
spectrum allocation for interactive televi- 
sion to be limited, allowing regulators and 
the marketplace to effectively evaluate 
consumer interest in interactive TV 
services. 

In other comments, NAB told the FCC 
that TV Answer should make its opera- 
tional plans public. Among the positive 
benefits of an interactive TV service, there 
are also potential misuses. 

I ::ann 
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Mov NG? 
TAKE US WITH YOU. 
Just peel off your subscription mailing 
label and attach it to the address 
change card inside this issue. Please 
allow 6 -8 weeks to process your 
address change. 
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Jeffrey Brownstein has been named 
regional sales manager for Shure Brothers, 
Evanston, IL. He is responsible for sales 
territories in the Northeastern and North 
Central states, as well as Northern 
California. 

Gaylen C. Evans has been promoted 
to director of North American field sales 
for Harris Broadcast Division, Quincy, IL. 
He is responsible for U.S. and Canadian 
field sales of all Harris -manufactured and 
distributed broadcast products. 

Charles Meyer has been promoted to 
vice president of engineering for NVision, 
Nevada City, CA. He is responsible for re- 
search and development of the company's 
line of digital audio-video distribution and 
transmission equipment. 

William J. Cadogan has been appoint- 
ed chief executive officer for ADC Tele- 
communications, Minneapolis, effective 
Nov. 1, 1991. 

Philip Mendelson has been named 
vice president of engineering for Digital 
Magic, Santa Monica, CA. 

People/ 
Business 

Jeff Berry and James M. Ruse have 
been appointed to positions with Audio 
Animation, Knoxville, TN. Berry is cus- 

tomer service supervisor. He is responsi- 
ble for fielding technical questions to sup- 

port the company's product line, and he 

will coordinate and supervise all depart- 
mental procedures. Ruse is product devel- 
opment and marketing manager. His 
responsibilities include researching future 
product development concepts, preparing 
product specifications, market research, 
sales support, literature creation, advertis- 
ing and dealer support. 

Howard Kirsch has been named dis- 
trict sales representative for JVC Profes- 
sional Products, Elmwood Park, NJ. His 
territory encompasses Northern Califor- 
nia, Oregon, Washington, Alaska, Mon- 
tana, Idaho and Northern Nevada. 

Dave Collie has been appointed man- 
ager of western operations for Solid State 
Logic, Los Angeles. He heads the sales and 
support team in the Los Angeles office, 
overseeing console and digital product 
sales and service to the area's music, film 
and post -production marketplaces. 

Gerald E. Anderson, Richard Choco- 
late, Jim Hammett and Oscar Harris 
have been promoted to positions with Cel- 

wave, Marlboro, NJ. Anderson is director 
of OEM sales. Chocolate is manager of 
technical and international sales. Ham- 
mett is Southeast regional manager. Har- 
ris is director of cellular sales. 

Victor L. Kong and Paul McGoldrick 
have been appointed to positions with 
Magni, Beaverton, OR. Kong resigned as 

president and chief executive officer of 
Magni to accept the chairmanship of the 
company's board of directors and the new- 
ly created position of chief technical ad- 
viser. McGoldrick is director of internation- 
al sales. 

Pat Noble and Keith Pierce have been 
appointed to positions with Dynatech 
Broadcast, Berks, England. Noble is pub- 
lic relations manager, and Pierce is sales 
manager for Utah Scientific products. 

Rick Davis has been appointed direc- 
tor of business development and third - 
party relations for Digital F /X, Mountain 
View, CA. He is responsible for OEM prod- 

7b pilots, few other things are as visible 
...or have been around as long. 

For over 60 years, Crouse -Hinds Airport Lighting has been providing the 

complete line of obstruction lighting for tall towers and 
structures around the world. 

Crouse -Hinds otters an all new line of solid -state Tower Lighting Con - 

trollers,easy to install and very low maintenance. Pre-engineered 
Tower Lighting kits are available through our nationwide 

network of Crouse -Hinds Stocking 
Obstruction Lighting Distributors. 

CROUSE-HINDS 
AIRPORT LIGHTING 
1200 Kennedy Road 
Windsor, CT 06095 
Tel (203) 663 -4300 
Fax; (2046414364 
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uct development and for identifying and 
managing relationships with third -party 
developers of complementary hardware 
and software products. 

Stanley Salek has been hired as an en- 
gineer for Hammett & Edison, San 
Francisco. 

Tom Dolan has been named interna- 
tional marketing /sales director for MCL, 
Bolingbrook, IL. 

Carl Proescholdt, Don Carpenter, 
Pat Humke, Don Winget, Marcy Evans, 
Dan Musholt and Rick Scott have been 
appointed to positions with Harris Broad- 
cast Division, Quincy, IL. Proescholdt is 
manager of radio service and repair. Car- 
penter is manager of TV field service and 
systems integration. He is responsible for 
the worldwide support of the company's 
Quincy- manufactured TV transmission 
products, U.S. customer support of equip- 
ment manufactured by the company's 
TVT operation in Cambridge, England, 
and field installations and systems support. 
Humke is manager of the radio manufac- 
turing team. Winget is order administra- 
tion team leader. He is responsible for 
domestic and international order adminis- 
tration and international service parts. 
Evans is business systems administrator. 
She coordinates forecasting and product 
availability, and is in charge of computer 
services for customer service, resale pur- 
chasing and returns. Musholt is domestic 
parts team leader. Scott is manufacturing 
systems coordinator. He is responsible for 
the manufacturing and service of comput- 
er systems, programming support, and 
special projects in manufacturing en- 
gineering. 

Mary Ahern has been named North- 
east regional sales manager for Quanta, 
Salt Lake City. 

Richard Broadhead has been appoint- 
ed to the sales and marketing team for 
Jampro Antennas, Miami. 

Walt Lowery has been appointed as a 

sales representative for Broadcast Supply 
West, Tacoma, WA. He is responsible for 
servicing customers in the Southwest 
region. 

Joe Roghelia, Joe Mosner, Mark 
Dan-ow and Darryl Martin have been 
appointed to positions with Penstock, Sun- 
nyvale, CA. Roghelia is field sales en- 
gineer, and Mosner is inside sales en- 
gineer. Darrow and Martin cover key 
accounts in the San Diego and Los An- 
geles areas. 
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Mark Drummond, radio field sales 
representative for Harris Allied Broadcast 
Equipment, died July 22, 1991, at Craw- 
ford W. Long Hospital, Atlanta, from lung 
disease. He was 36. 

Drummond was a member of the Soci- 
ety of Broadcast Engineers. 

He is survived by his wife, Barbara. 
Memorials may be made to the Lung As- 

sociation or to the First Baptist Church, 
6754 Church St., Douglasville, Georgia 
30133. 

Mark Siegel has been appointed West- 
ern sales manager for Alta, San Jose, CA. 
He is responsible for the sales of the en- 
tire Alta product line throughout the west- 
ern United States. 

Matt Ward has been promoted to train- 
ing and product manager for Studer 
Editech, Menlo Park, CA. He is responsi- 
ble for the operational training of the com- 
pany's domestic and international per- 
sonnel. 

Donald L. Brittain and Ricardo Fuchs 
have been appointed to positions with 
Wavefront Technologies, Santa Barbara, 
CA. Brittain is vice president of research 
and is responsible for strengthening the 
company's ability to predict market trends 
and incorporating new technologies into 
innovative computer graphics software. 
Fuchs is managing director, Wavefront 
Asia. He is responsible for the develop- 
ment of marketing opportunities through- 
out the Far East and Australasia. 

Ian C. Dodd, John Wase, Jonathan 
Redman and Mike Wood have been ap- 
pointed to positions with Digital Audio Re- 
search, Surrey, England. Dodd is the direc- 
tor of sales. He is responsible for world- 
wide sales of the company's SoundStation 
and DASS 100. Wase has been promoted 
to European sales manager. Redman and 
Wood are sales representatives. 

Ray Niznik and Kerby D. Long have 
been appointed to positions with New En- 
gland Digital, Lebanon, NH. Niznik has 
been promoted to Western regional man- 
ager, and Long is a sales representative. 

Karl Roth has been named vice presi- 
dent of engineering for Davidson Optron- 
ics, West Covina, CA. He is responsible for 
the company's TV- Optoliner line of test 
pattern projector /receiver systems. 

Gary Crowder has been named direc- 
tor of marketing for Northeast Broadcast 
Lab, South Glens Falls, NY. He is responsi- 
ble for the overall coordination of market- 
ing and sales. 

Harris to acquire part 
of Midwest Communications 

Harris Corporation, Quincy, IL, plans to 
acquire two of Kentucky -based Midwest 
Communications' broadcast equipment 
manufacturing operations. Midwest has 
signed a letter of intent for Harris to ac- 
quire its Systems and Radio Frequency di- 
visions. 

BTS and Maxell form 
strategic alliance 

BTS Salt Lake City, and Maxell have en- 
tered into a strategic alliance to pursue a 
variety of technological and marketing 
goals in North America and South 
America. 

Ampex implements worldwide 
reorganization 

Ampex Recording Media Corporation, 
Redwood City, CA, is reorganizing to in- 
crease productivity while continuing to in- 
vest in new recording format technologies. 

As part of this reorganization, the com- 
pany has streamlined operations, im- 
proved coordination among R &D, en- 
gineering and manufacturing, and 
eliminated 250 positions from its world- 
wide workforce. 

The rebalancing of resources will ena- 
ble the company to absorb the economic 
pressures brought on by a prolonged U.S. 

recession, coupled with the recent ap- 
preciation of the dollar vs. most interna- 
tional currencies. Also, the changes are 
geared to enhance organizational effec- 
tiveness and to better meet the needs of 
customers. 

Videotek appoints Rohde & 
Schwarz as dealer 

Videotek, Pottstown, PA, has appointed 
Rohde & Schwarz as its authorized deal- 
er for Austria and all Eastern European 
countries. Rohde & Schwarz - Austria is sell- 
ing the entire Videotek PAL line. 

Basys and Grass Valley 
undertake cooperative 

agreement 
Grass Valley Group, Grass Valley, CA, 

and Basys, Newton, MA, will develop a 

worldwide marketing undertaking, aimed 
at making the sophistication of full auto- 
mation practical and cost -effective for all 
elements of the TV industry. 

Award given to OpTex UK 
An Outstanding Achievement in En- 

gineering Development Plaque has been 
awarded to OpTex UK, New Barnet, Herts., 
England, for the development of its Op- 
Tex /Litton mini -image intensifier for ENG 
cameras. 
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Marcus Technology named dealer 
for Standard Communications 

Standard Communications, Los Angeles, has appointed Mar- 
cus Technology as an authorized dealer of its land mobile 2- 
way radios and accessories. 

Vistek Electronics names 
Reddy -Color as mid - Atlantic dealer 

Vistek Electronics, Bucks, England, has named Reddy -Color, 
Harpers Ferry, WV, as a dealer for the mid -Atlantic area. 

Tannoy names Ron Tunks Sales 
as factory rep 

Tannoy, Ontario, Canada, has named Ron Tunks Sales, 
Tamarac, FL, as the factory representative for Tannoy profes- 
sional products in Georgia, Tennessee, North Carolina, South 
Carolina, Mississippi and Alabama. 

Neve appoints reps in Canada and United States 
Neue, Bethel. CT, has appointed Leader Sound Technologies 

and Soundings as representatives for the Neve and Mitsubishi 
product lines. Leader Sound Technologies covers British Colum- 
bia, Alberta and Saskatchewan, and Soundings covers Washing- 
ton, Oregon, Idaho, Montana and Wyoming. 

Symetrix names Quad Tech Marketing as 
Midwestern rep 

Symetrix, Seattle, has named QuadTech Marketing as its 
representative for Kansas, Missouri, Nebraska, Iowa, North 
Dakota and South Dakota. 

Wohler appoints overseas reps 
Wohler Technologies, San Francisco, has appointed three com- 

panies to serve as its overseas representatives. EW.O. Bauch 
will represent the company in the United Kingdom, Studer 
France S.A.R.L. in France and Sterling D.O. in Brazil. 

Connectronics Corporation relocates 
Connectronics Corporation has relocated its headquarters. 

The address is 300 Long Beach Blvd., Stratford, CT 06497; 
phone 800 -3- CABLES; fax 203 -375 -5811. 

Neutrik USA appoints network representatives 
Neutrik USA, Lakewood, NJ, has added Hartman & Associ- 

ates and Hart -Mann Associates to its representative network. 
Hartman & Associates represents the company in North Dako- 
ta, South Dakota, Minnesota, Wisconsin, northern Illinois, In- 
diana, Kentucky, Michigan and Ohio. Hart -Mann Associates 
represents Neutrik in Maine, New Hampshire, Vermont, Mas- 
sachusetts, Rhode Island, Connecticut, New York. New Jersey 
and West Virginia. 

Nady Systems wins award 
Nady Systems, Emeryville, CA, has won the Innovations '91 

Design & Engineering Award for its MCM -400 camcorder mi- 
crophone mixer. 

Euphonix opens headquarters and demo suite 
Euphonix has opened its worldwide sales, service and mar- 

keting office, complete with a full demo suite, in Los Angeles. 
The address is 10647B Riverside Drive, North Hollywood, CA 
91602; phone 818 -766 -1666; fax 818- 766 -3401. 

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 
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Special- purpose camera 
By Chinon America /Industrial Products 

Model CX -1000: 2- piece, remote -head 
CCD camera; color operation with choice 
of Y -C or NBC outputs; 6 -foot cable con- 
nects head with control unit; 300 -line res- 
olution; switched shutter speeds from 1 /so 
to l /l.000; operates from battery power for 
special -purpose applications, surveillance. 

Circle (393) on Reply Card 

Power receptacles 
By Daniel Woodhead Company 

Outlet boxes: power distribution de- 
vice features two duplex receptacle plates 
with individually fused outputs; 15A or 
20A versions for film, video, studio and 
stage operations; available in textured 
black or high -visibility yellow finish with 
black or yellow cables. 

Circle (394) on Reply Card 

Color video processing 
By daVinci Systems 

68020 CPU enhancement: provides 
significant processing speed for Renais- 
sance color- correction system, including 
event list management and transport con- 
trol; two versions are available, one with 
2Mbyte, second with 4Mbyte RAM for larg- 
er event lists; required for operation of 
Kilovectors upgrade. 

Circle (395) on Reply Card 

VTR controller 
By DNF Industries 

Model ST60 -S: transport controller for 
BVH, BVU, Betacam and Sony D -2 VTRs; 
includes record, play, rewind, fast -forward, 
jog- search functions, each with status 
LEDs; additional editing and recording 
choices for assemble, insert and AV split 
functions. 

Circle (396) on Reply Card 

Digital audio equipment 
By nVision 

Model EM2012 -00: dual program input 
module for NV2000 high -definition audio 
system; 18-bit A/D converter uses 62x 
oversampling with delta sigma 'concept; 
AES /EBU digital output; 18dB input gain 
available; transformerless input. 

Circle (401) on Reply Card 
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New products. 

Noise reducer 
By CEDAR Audio 

CEDAR: computer -enhanced digital au- 
dio restoration system; removes unwant- 
ed noise, scratches, buzzes, hum from au- 
dio recordings without degrading original 
character of the recorded sound; operates 
on PC with individual DSP software mod- 
ules for various noise types. 

Circle (392) on Reply Card 

Power control 
By Indus -7òof 

Model LCR -2400: voltage regulator in 
rack -mount package; holds input range 
from 87- 104VAC to 120VAC output; 2.4kW 
output with 14 receptacles; Isobar level 
surge -suppression handles spikes, line 
noise, RFI /EMI interference; 20A circuit 
breaker. 

Circle (397) on Reply Card 

Cable repair 
By Siecor Corporation 

ERIC kit: provides additional loose tube 
optical cable, two splice enclosures, items 
to repair damaged optical cable, tool kits; 
CamSplice no -epoxy pre -installed connec- 
tors enable quick, low -reflectance splicing; 
full instructions included. 

Circle (404) on Reply Card 

Data transmissions 
By Mainstream Data 

IDR intelligent data receiver: re- 
ceive -only unit for FM' satellite trans- 
ponders for C -/Ku -band frequencies; per- 
mits enhanced features of variable baud 
rates, multiple addressable output ports; 
forward error correction; parallel port 
printing; available separately or with 
0.75m dish downlink. 

Circle (400) on Reply Card 

AF power, mic amplifiers 
By Sonosax SA 

FD -M4: pre -amp with quad outputs; in- 
dependent floating balance with Eurocard- 
type construction; 28dBu maximum out- 
put signal, -130dBu EIN; low noise; mon- 
itor section includes phase check, VU me- 
ter, headphone amplifier. 

FD -A100: compact audio power ampli- 
fier; 2x50W system measures 12x5.7x 
2.85- inches; 120dB S/N ratio from fully dis- 
crete design; limiter with frequency re- 

sponse from 10- 40kHz; 0.003% distortion 
at 1kHz. 

Circle (405) on Reply Card 

Time -code systems 
By Gray Engineering Laboratories 

DTR -313 family: transmitter /receiver 
units for time code; read and generate 
modes for all 30- frame, 25 -frame and 24- 
frame time -code standards; RS- 232/ -422 
remote as well as front -panel control; full 
support for LTC is standard, for VITC is op- 
tional; eight models in family include 
some with TC character inserter; DTR- 
313D+ includes all family features and 
options. 

Circle (411) on Reply Card 

Air purifier 
By United Air Specialists 

SMOKEETER SE40: electrostatic air 
cleaner; removes 95% of smoke and oth- 
er particulates from the air through ioni- 
zation process; clean air provides better 
working environment and increased life 
to tape heads; installs on wall or hangs 
from ceiling; 450 -950 CFM air -flow ad- 
justment. 

70' 
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Digital image store 
By Recognition Concepts 

DataSTORE 120: combines videodisk 
recorder with CCIR 601 and SMPTE RP125 
interface; 44- minute capacity for true col- 
or images; database management soft- 
ware; random access time less than 100ms 
to any of 80,000 images; loop sequences 
from 1 to 80,000 frames with slow, stop 
motion. 

Circle (402) on Reply Card 

FO prep tools 
By Ripley Company 

JST fiber optic: jacket stripper for op- 
tical fiber cable; blades lift and remove 
jacket from underlying material; no nicks 
or scrapes to FO cable; requires bushing 
sized for cable OD, jacket thickness. 

CRFOI crimp tool: universal unit with 
0.128, 0.151, 0.178, 0.213 hex cavities; de- 
signed for consistent crimping action. 

Model F0103 -S stripping tool: 0.006 - 
inch diameter hold for 0.125 micron fiber 
cable with coating. 

Circle (403) on Reply Card 
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At Amp ex,we never stop engineering. 
High- impact ABS 
flame-retardant, 
moisture- resistant 
shipper for maximum 
protection and safe 
storage. 

Precision -engineered 
aluminum flange with 
unique 2- windage- 
hole design for greater 
strength, stability, and 
tape protection. 

Special surface treat- 
ments for clean run- 
ning and low abrasivity 
deliver excellent 
dropout performance 
and minimum 
headwear. 

Proprietary precision 
slitting provides con- 
sistent low edge weave 
for uniform audio 
output and stable 
RF envelope. 

Compression -molded, 
diamond- precision- 
milled phenolic hub 
for low weight, smooth 
surface, and exacting 
tolerances for good 

spindle fit, improved 
dropout per - 
formance, and 
reduced ship- 
ping cost. 

Precision -assembled, 
heat -treated, zinc - 
plated screws for 
maximum stability 
between flange 
and hub. 

High -energy cobalt - 
modified oxide form- 
ulation delivers high 
uniform RF output 
and outstanding 
chrominance and 
luminance signal -to- 
noise ratios for bright, 
sharp colors. 

High -tensile, biaxially 
oriented basefilm is 

three -dimensionally 
controlled for 
smooth surface 
finish, optimum 
stiffness, and 
environmental 
stability for con- 
sistent dropout 
and electrical 
performance. 

Turntable design with 
impact- absorbant 
polypropylene spacers 
minimize tape cinch- 
ing and reel damage. Improved backcoat 

increases durability, 
mechanical handling, 
and static discharge 
for fewer dropouts and 
smoother running. 

We believe that good enough is 
never good enough. That's why we're 
as committed to refining and improv- 
ing our existing products as we are 
to developing new ones. 

Ampex 196 Master Broadcast 

Videotape, for example. It was 
designed to give you the most con- 
sistent, reliable performance for all 
your critical applications, such as 
mastering, editing, film -to -tape trans- 
fer, and duplication. 

But we didn't stop there. Since 
we first introduced it over ten years 
ago, we have continued to make it 
better. From the newest manufactur- 
ing technologies, such as computer - 
monitored process controls, to 
the latest materials, such as tougher 
cross -linked binders and hotter 
oxide particles, we've made sure 
Ampex 196 has kept pace with your 
changing needs. 
Ampex Reeordin,e Media Corporation, 40/ Broadwou M.S. 22 -02, Redwood City CA 94063 (415)367-3809 

From the tape to the flange to 
the hub to the shipper, we've never 
stopped improving Ampex 196. 
Because we've never stopped knowing 
that you depend on it to deliver the 
highest levels of performance, con- 
sistency, and reliability. Reel after reel, 
box after box, year after year. 

And, as it has been since the 
beginning, it is still backed by the 
industry's most acclaimed customer 
service and technical support. 

Ampex 196. Engineering that 
never stops improving. 

AMPEX 
Circle (59) on Reply Card 
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Mic accessory 
By Ac- cetera 

Rubber -Neck "hollow center:" 
gooseneck -type microphone mounting; 
rubber core to reduce creaking of position- 
ing, provides for internal wiring; external 
surface has black finish for no glare; stan- 
dard 10 -, 15 -inch lengths or custom sizes. 

Circle (391) on Reply Card 

Voltage stabilization 
By TrippLite 

OMNI-2000 LAN: voltage -regulated 
battery backup system; capable of serv- 
ing large LAN file server or minicomputers 
with 2kW power rating; Db9 remote con- 
nector; features automatic network shut- 
down if used with UPS monitoring soft- 
ware; does not use battery assistance 
unless total power mains failure occurs. 

Circle (409) on Reply Card 

Satellite communications 
By TIW Systems 

Dual -band earth station: 18m anten- 
na capable of simultaneous C- and Ku- 
band use; meets requirements for INTEL - 
SAT networks; includes capability for el- 
ement set tracking and smart tracking of 
satellites in inclined orbits with AC3 an- 
tenna control. 

Circle (408) on Reply Card 

Microwave equipment 
By ITS Corporation 

Model ITS- 1610E: 20W transmitter for 
wireless cable system; design revision 
from ITS -1610D adds integral modulator, 
multilevel diagnostics; improved cooling. 

Circle (398) on Reply Card 

FM signal measurement 
By Titus Technical Laboratories 

FM stereo composite monitor meas- 
ures composite clipping and limiting with 
peak hold function; also monitors pilot in- 
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jection and two SCA levels; two levels of 
accuracy available; semi -demodulated 
scope output and digitally filtered pilot and 
SCA outputs. 

Circle (407) on Reply Card 

Film transfer accessory 
By Magna -Tech Electronic 

Time -code resolver: post -production 
device locks to pre- recorded time -code 
SMPTE, film or EBU time code to assist 
audio mixing; for any format combination 
of 24 -25, 25 -24, 25 -25, 30 -24, 30 -25 and 
30 -30 rates; accomplishes same task as 
more expensive complete synchronizing 
systems. 

mends; for IBM /compatible platforms; 
support for numerous dot -matrix and la- 
ser printers, mouse or stylus interface; 
drivers for all CRT types. 

Circle (412) on Reply Card 

Conversion services 
By Video Conversion International 

Videotape conversions: copies of any 
videotape from NTSC, PAL or SECAM to 
any standard; using AVS ADAC converter 
with 1 -inch, Betacam SP, U -matic SP, VHS 
and Beta formats; same day turnaround. 

Circle (448) on Reply Card 

Lighting peripherals 
By Rosco Laboratories 

Designer Patterns series: 6 -page 
catalog illustrates Mini /M and Micro /E- 
size pattern gobos for use with lighting in- 
struments in creating backgrounds and at- 
mosphere effects; Mini /M units fit 31/2 - 
inch ellipsoidal spots; Micro/E patterns fit 
MR 16 framing fixtures. 

Circle (399) on Reply Card 

Time -code equipment 
By Sony of Canada 

BVG -200 portable: time -code read- 
er /generator for PCM -2000 DAT recorder; 
operates in NTSC drop /non -drop frame, 
EBU and film modes; reads PCM -2000 LTC 
data in playback with time -code regener- 
ation feature; generator and display hold 
functions. 

Circle (406) on Reply Card 

NiCad charger 
By PAG 

PAG AR30: fast charger unit for 24 -30V 
batteries; PAC ACS analyzes condition of 
each cell to save charging of 30V 4Ah 
battery in one hour from total discharged 
state; high- frequency switching mode 
power supply permits unit to be used with 
AC power sources worldwide. 

Circle (368) on Reply Card 

Microwave equipment 
By MCL 

M/N 10931: X -band high -power ampli- 
fier; 2.5kW TWT device covers 7.9- 8.4GHz 
frequency with 500MHz bandwidth; for 
small communications satellite ground ter- 
minals in commercial applications. 

Circle (365) on Reply Card 

CAD software package 
By American Small Business Computers 

DesignCAD 2 -D V5.0, 3 -D V3.1: easy - 
to- operate, pull -down menu computer - 
aided design packages for 2 -D and 3 -D 
representations; all commands also avail- 
able through 1- or 2 -key keyboard com- 

Circle (437) on Reply Card 

Equipment actuator 
By Circuit Research Labs 

Real time event sequencer: keypad 
programmable system controls a combi- 
nation of eight or one of 255 outputs; out- 
put may latch on or be 1/2- to 1- second 
contact closures; LCD display assists in 
programming and status monitoring; 7-day 
clock program; backup battery provision. 

Circle (419) on Reply Card 

Graphics translations 
By Inset Systems 

HiJaak V2.02: IBM /compatible soft- 
ware package permits numerous 2 -way 
and some 1 -way graphic file translations; 
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Now what did I program this button to do? 
Even if you've never used a master station before, 
sit down in front of the MS -8I2 and you'll set up 
a custom mix of over 30 features without ever 
reading a manual or picking up a screwdriver. 

Program the buttons for intercom, 8 IFB and up 
to 16 external ISO channels, 12 talks and listens, 
interruptible program feeds, relays and privacy. 
The "prompt" messages won't let you make a 
mistake. And the unique "button check" feature 
instantly confirms each function. 

Four complete setups.. just check the 
window. The MS -812 master station instantly 
recalls your preset configuration for any event. 
Not just a feature or two, but the whole setup. 
Think how easy it will be to rent your mobile 
truck or facility when it comes with a 
preprogrammed intercom! 

'1991 Char Com Sy.,cm. 

NN 

A front panel you'd know in the dark. 
The dual action controls are where you'd expect 
them to be, and they respond to the lightest touch. 
There's also an adjustable brightness control, 
visual /audible signaling and automatic headset 
detection...in fact, the MS -812 has all the features 
you want in a top -of- the -line master station, at a 
price you can afford. 

We haven't skimped on audio quality, 
either. Clear -Corn combines crystal -clear audio 
technology, the ruggedness of its beltpacks and 
the advanced engineering of a party line intercom 
to produce the MS -812. The result is the most 
usable, flexible and reliable master station ever. 
Call us for complete specs today. 

91fisi 
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USA/Canada 
945 Camelia St., Berkeley, CA 94710 
TEL 415- 527 -6666 FAX 415 -527 -6699 
International -FAX 415- 932 -2171 
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ends most problems of incompatible 
graphics files; supports most popular 
raster and vector file types, including TAR - 
GA, TIFF, PCX, HPGL, 1MG, PCL, CGM; 
also supports many PC FAX cards and pro- 
vides 1 -way translation to Encapsulated 
PostScript; includes screen capture feature; 
allows nearly any type of computer graph- 
ic to be converted, in conjunction with a 

scan converter, to standard video. 
Circle (413) on Reply Card 

Video delay line 
By Allen Avionics 

Model TDL487: provides 360ns fixed 
and 127ns variable delay networks to 
compensate for a 400ns delay inherent in 
the NewTek Video Toaster (with Commo- 
dore Amiga PC); this unit on other video 
lines permits correct timing in post - 
production and broadcast systems. 

Circle (414) on Reply Card 

Wiring accessory 
By Alpha Wire Corporation 

ZIP -GRP webbed sleeving: construct- 
ed of expandable polyester material; quick 
closure secures wire bundles for tem- 
porary or permanent installations; pro- 
tects threaded parts and hoses from dam- 
age resulting from abrasion; open -weave 
dissipates moisture and heat. 

Circle (415) on Reply Card 

Network image library 
By Thomson Broadcast 

PIXTORE: modular still -store based on 
80386 computer; 4:4:4:4 architecture; data 
compression permits several hundred pic- 
tures to be stored locally; networked ter- 
minals exchange pictures, keywords 
through Diana server; handles 525-/62; - 
line, 4:3 or 16:9 aspect ratios. 

Circle (379) on Reply Card 

Standards conversions 
By Snell & Wilcox 

Model HD2020: HDTV universal 
downconverter; options permit conversion 
from 1125 or 1050 to 525, 1250 to PAL and 
1125/60 to 625 /50, permitting HDTV pro- 
gramming to be used on current standards 
systems. 

ALCHEMIST: fifth -generation stan- 
dards conversion system; 24 -point linear 
aperture converter handling CCIR 601 sig- 
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nais with phase correlation motion meas- 
urement; 10 -bit processing, D -1 /D -2 inter- 
face; TBC, decoding features; inputs, 
outputs for all world standards and tape 
formats. 

Circle (375) on Reply Card 

Metering units 
By Texmate 

AM -100 series: dual and single bar 
graph displays constructed of 101 LEDs; 
active bar graph length is four inches; may 
be oriented horizontally or vertically; per- 
mits signal comparisons with various 
modes of display available; for 60MV to 
250VDC and 100t4A to 1ADC current. 

Circle (446) on Reply Card 

Power analysis 
By Dranetz Technologies 

Model 8000 energy analyzer: 8- 
channel instrument for troubleshooting 
and analyzing commercial facility electri- 
cal systems; combines 3+ true RMS meas- 
urements of voltage, current, frequency, 
phase and harmonic distortion; senses out - 
of- tolerance conditions; replaceable bat- 
tery provides 2 -hour operation if AC is un- 
available. 

Circle (420) on Reply Card 

HDTV test equipment 
By Tektronix 

11A34V module: for TEK oscilloscope; 
4- channel amplifier with 300MHz band- 
width; 7552 input impedance. 

11T5H module: for TEK 11000 /DSA 
mainframe oscilloscope; multistandard 
video trigger; locks O -scope display with 

video signals including 1,280 -line, inter- 
laced and progressive scanning technolo- 
gy; detects and displays scanning type on 
LED panel; line select mode. 

TSG -1001 enhancement: programma- 
ble generator upgraded to produce CCIR 
601 component digital test signals with 
PGFDI upgrade kit; includes test signal li- 
brary and oscillator assembly download - 
able to generator from PC. 

Circle (376) on Reply Card 

Informational videocassette 
By Shelburne Films 

The Era of DBS: 56- minute program 
includes history, the technology and the 
current state of direct broadcast satellite 
communications; highly visual and graph- 
ics oriented, the videocassette was pre- 
pared for an audience interested in the fu- 
ture of satellite communications. 

Circle (374) on Reply Card 

Full -line catalog 
By Jensen Tools 

Summer Supplement catalog: 96- 
page color catalog illustrates established 
line of products and introduces a family 
of frequency counters for use with video 
waveforms, broadcast frequency monitor- 
ing and peak metering; meter range ex- 
tendible to 1.3GHz. 

JENSEN® 
emen 

Order Phone itie 
(602) 968-6231 

Toll -Free FAX 
(800) 366.9662 

aennn Tooh1, Inc. 
7515 South 46th St. 

Phoer111, AZ 
560413799 

ensen Ttod 
the choice of se 
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Rack -mount printer 
By Recortec 

Model RMP -309: a special design us- 
ing Okidata 182 Turbo 9 -pin dot -matrix 
printer; enclosure fits 19 -inch rack; stan- 
dard parallel printer interface compatible 
with PC /AT computers; 6 -inch stack of pa- 
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per stores in printer housing; draft, NLQ, 
utility and graphic print modes. 

Circle (373) on Reply Card 

Test power source 
By Behlman /Astrosystems 

Models ACP, ACM: programmable AC 
power sources for test and measurement 
functions; covers 45Hz -10kHz frequencies 
with 0 -270V range; ACP uses microproc- 
essor and IEEE -488 control interface; ACM 
requires manual adjustments with no 
preprogrammable events. 

Circle (417) on Reply Card 

TV antenna variations 
By Andrew Corporation 

Standard aperture TRASAR anten- 
nas: feature "null -free" vertical patterns; 
reduced -cost systems result from standard 
lengths, rather than extended antennas 
typically required for "smooth" pattern 
coverage; produce no additional wind - 
loading. 

Circle (416) on Reply Card 

Betacam line expansion 
By B7S Broadcast Television Systems 

BCB 85: Betacam SP studio editing re- 
corder, player; extends capabilities of BCB 
75 with optional digital audio system with 
PCM A85; in 2- channel PCM recording, 
longitudinal channel 1 is disabled, but 
channel 2 and AFM channels 3 and 4 func- 
tion normally; unit plays existing Betacam 
and Betacam SP cassettes. 

Circle (418) on Reply Card 

Audio cables, connectors 
By E -Z -HOOK 

Test Accessory catalog: 130 -page 
publication features recently introduced 
series of standard and custom profession- 
al audio cables and connectors; additions 
products include XLT to PJ -310, bantam 
and banana devices, alligator clips and E- 
Z -HOOK clips, as well as specialized ca- 
bles with dual banana, WE -310 phone 
plugs and alligator clips. 

Circle (421) on Reply Card 

7èrminal protection 
By Electro Insulation 

Versafit /CFR125: heat -shrink tubing 
from 3/64 -inch ID to 2 -inch ID; ideal for 
use in jacketing and bundling of wiring 
harnesses as well as protecting wire ter- 

minations; made of radiation cross -linked 
polyolefins, the tubing reacts to tempera- 
tures of 90 °C, 10° lower than previous 
products; recognized by UL and CSA 
agencies. 

Circle (422) on Reply Card 

Advanced audio console 
By Euphonix 

Crescendo System H: digitally con- 
trolled audio studio console; features ful- 
ly automated control of all signal routing 
and control factors; reconfigures in less 
than 3011s; fully user -definable signal 
paths; modular for expandability; Mix - 
View visual display of EQ, setup, track 
sheets. 

Circle (423) on Reply Card 

Adapter assortment 
By 17T Pomona 

Model 5748 kit: includes array of BNC, 
TNC, SMA, N, UHF, F, RCA, T and banana 
plug devices as adaptations for almost any 
coaxial /termination requirement for tele- 
communications, data and broadcast sys- 
tem wiring; devices may be combined to 
make adapter combinations. 

Circle (424) on Reply Card 

Audio pre-amp 
By NAIM Audio 

Model NAC52: remote -controlled au- 
dio pre -amplifier; infrared remote control; 
optocouplers connect signal relays, poten- 
tiometer motors; multiple inputs and plug - 
in modules for different requirements; 
LEDs in volume, balance and input switch- 
es show status at a glance. 

Circle (430) on Reply Card 

Effects /TBC 
By JVC 

Model KM- D600U: special- effects 
generator, combined with 2- channel field 
store /TBC; brings Y/C (S -VHS) video edit- 
ing to production and broadcast standards; 
numerous wipe, key and digital effects; in- 
puts and outputs accommodate compos- 
ite as well as Y/C signals; Y/C separation 
circuit suppresses apparent visual differ- 

ences between the two video formats. 
Circle (426) on Reply Card 

Expanded editing control 
By Sony 

BVE -9100: video editing controller ex- 
tends features of previous 9000 unit 
through a 68030 microprocessor and 
4.5Mbytes of RAM; increased speed, col- 
or or monochrome display monitoring, 
four GPI ports and 1.4Mbyte 3.5 -inch flop- 
py disk drive enhancements; multiple 
EDL, advanced match frame menu, 
"Quick Trace" software and extended GPI 
menu features. 

Circle (441) on Reply Card 

Digital component equipment 
By Thomson Broadcast 

DIGIPHASE: automatically phases dig- 
ital 4:2:2 component signals; four indepen- 
dent channels with 270Mbit serial inputs, 
outputs; manual mode for operator con- 
trol of delay in each channel; features split - 
screen function, A/B switching, black im- 
age and image freeze. 

SYNONYM: digital component mixer 
for 11 sources; extensive keying includes 
upstream, midstream, downstream or cas- 
caded functions; primary mix configures 
as multilayer or double mix to extend 
switcher capacity. 

Circle (447) on Reply Card 

Speaker control switch 
By RF Engineering 

SI series: integrated sensor and switch 
allows one set of speakers to be used in 
two audio systems; if both audio systems 
are operating, priority is given to one 
source; operates from 12VDC with 110V 
adapter available. 

Circle (436) on Reply Card 

Digital image store 
By Recognition Concepts 

DataSTORE 120: combines videodisk 
recorder with CCIR 601 and SMPTE RP125 
interface; 44- minute capacity for true col- 
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or images; database management soft- 
ware; random -access time less than 100µs 
to any of 80,000 images; loop sequences 
from one to 80,000 frames with slow, stop 
motion. 

Circle (435) on Reply Card 

On- camera microwave 
By RSB Steadicam 

Steadiwave: miniature microwave 
transmitter designed for use with Steadi- 
cam operation; FCC -approved unit oper- 
ates from the on -board batteries of the 
Steadicam or ENG equipment; eliminates 
the need for camera cables; for 1.7- 2.7GHz 
with visual and aural signals. 

Circle (438) on Reply Card 

C- /Ku- transceiver 
By Scientific Atlanta 

Model 7890/95: 2 -part system with 
electronics to control uplink and downlink 
on single or multiple carriers; for 2 -way 
VSAT, MCPC, IBS and higher data rate net- 
works on C- and Ku -band frequencies; use 
with No. 8881 modem for 32kbit- 512kbit 
MCPC or digital SCPC, with No. 8880 mo- 
dem for IBS and higher data rate signals. 

Circle (439) on Reply Card 

Mobile equipment racks 
By Sound Designers Studio 

Rack 'n Roll: building -block approach 
to easily movable equipment rack con- 
struction; 7/8 -inch square -tube members 
formed into 14x20 -inch rectangles; drilled 
and tapped for standard mounting screws; 
casters attach to bottom unit, additional 
"frames" may stack several units high. 

Circle (442) on Reply Card 

Teleprompting systems 
By Technical & Management Consulting 

CUEWORD systems: range of on- 
camera displays as well as complete 
computer -based text -generation equip- 
ment including IBM /compatible hardware; 
standard- and custom -designed systems for 
studio and mobile operation; displays of 
five inches, 12 inches; integrated text ex- 
change systems. 

Circle (443) on Reply Card 

Utility monitors 
By Wells Gardner Electronics 

Customizer IV series: monochrome 
monitors with 5 -inch to 14 -inch diagonal 
CRTs; 900 -line horizontal resolution at 
scan rates from 15.7- 22kHz; includes CRT 

and driving circuit board with 10 -pin edge 
connector; various optional faceplates to 
fit your custom enclosure. 

Circle (449) on Reply Card 

/Professional services l 
ERIC NEIL ANGEVINE, P.E. 

consultant In acoustics 
specializing in broadcast studio acoustics 

910 Lakeridge Drive Stillwater, OK 74075 
405- 372 -3949 405- 744 -6444 

RADIO ENGINEERING CO. 
1660 Primavera Lane Nipomo, CA 93444 

CONSULTANTS C NORWOOD J. PATTERSON 
ALLOCATIONS, INSTALLATIONS, FIELD 

ANTENNA 8 TYPE ACCEPTANCE MEASUREMENTS 

Serving Broadcasters Over 35 Years 

Tel: (805) 929 -1968 Fax: (805) 929 -5571 

East Coast Video Systems 
A lull service 

company providing... 
Consultation 
Engineering 8 Design 
Installations 
Training 

Serving... 
Cable Systems 
Corporate Facilities 
Broadcast Facilities 
Teleproduction Facilities 

52 Ralph Street, Belleville. NJ 07109 (201) 751 -5655 
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D. L. MARKLEY 
& Associates, Inc. 

CONSULTING ENGINEERS 
2104 West Moss Ave. 
Peoria, Illinois 61604 

(309) 673 -7511 
Member AFCCE 

h e m e c 
COMMUNICATIONS, INC. 

1 -800- 444 -0856 
Satellite Systems Engineering Design & Construction 

Ti Busting Tracking Systems Transportable and Fined Uplinks 

(805) 963.3765 FAX (805)962.0920 
427 E. Montacito St., Santa Barbara. CA 93101 

Washington DC Lake Tahoe Los Angeles Seattle 

Raben J. Nissen 

THE NISSEN GROUP, INC. 
Communications Technology Consultants 

32 Ridge Drive Port Washington. New York 11050 
(516) 944-5477 

I ='-))))I 

JOHN H. BAITISON 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 

lEKNIMAX 
TELECOMMUNICATIONS 

DENNIS R. CIAPURA 
PRESIDENT 

11385 FORESTVIEW LN. 
SAN DIEGO, CA 92131 (619) 695 -2429 

NETCOM 
STATE-OF-THE-ART ENGINEERING FOR AUDIO 8 VIDEO 

TURN-KEY SYSTEMS 
DESIGN & DOCUMENTATION 

EQUIPMENT SALES 
CAD SERVICES 

1465 PALISADE AVE., TEANECK. NJ 01666 / (201) 837.8424 
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FOR SALE 

GENLOCK YOUR SYSTEM BLACK - 
BURST, SYNC, AUDIO TONE $289 

Need to genlock your video system? The 
BSG -50 from HORITA generates black- burst, 
composite sync, and a 1 -KHZ audio tone. 
Provides 6 separate outputs of any mix of 
up to 4 each of RS -170A black or sync. Also 
provides subcarrier, blanking, drive. UN- 
CONDITIONAL GUARANTEE. Contact your 
local video dealer or 

HORITA - P.O. Box 3993, 
Mission Viejo CA 92690 (714) 489 -0240 

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 (70) on Reply Card 

Chssified I 
FOR SALE 

CAPACITORS OVERNIGHT 
Power Supply- computer grade: up to 450VDC 
Transmitting - MICA - Sangamo. Cornell-Dubillr- 
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 

Need some power and ultra compact portable light 
unit? NEW KA 2500 with Eimac 3CX1500A7, fully 
electgronic protected. 87, 5.108 MHz, 2500 Watt 
only 0 -65W. excitation, Low pass filter, 18 months 
warranty life parts and labor only $8.105: in stock! 
EURO TECH. full line FM exciters, FM tube and 
solid state amplifiers, microwave links, transmitting 
antennas. calibrated cables coupling, splitters, low 
pass filters and more. Catalogs, quotes at 

201- 434 -5729 Fax: 201- 332 -0751 

CRYSTAL SALE: SAVE A BUNDLE on guaranteed T12A 
or BH8 crystals in stock. tradeins taken. Also new or re- 
placement crystals for oven type holders for AM. FM or TV 
transmitters. 55 years in business! Eidson Electronic Co. 
Temple Texas 76505 (817) 773 -3901. 10 -91 -1t 

CALL US For New and Rebuilt 
Radio Broadcast Equipment 

HAU 
Electronics 

(804) 974 -6466 
1305 -F Seminole Trail Charlottesville. Va. 22901 

Circle (71) on Reply Card 

RON BALONIS' BROADCAST ENGINEER'S COMPUTER 
Toolbox on a 5 -1/4" IBM compatible disk. Send $25.00 to 
COMPUTER TOOLBOX, Ronald F. Balonis. 118 Rice Street. 
Trucksville. PA 18708.1628. 10 -91.11 

Merl 
P)1 

BROADCAST 

STOM 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 

Circle (72) on Reply Card 

RCA TP -66 PARTS, get them while supplies last. GOING 
OUT OF BUSINESS Simber Broadcast Services, Inc. 
609-435-1091. 10 -91 -0 

The Best Values in used broadcast 
equipment are in our FREE Catalog! 
Call Write or Fax toda ! 

MICOR VIDEO EQUIPEN T 

5545 N Clark Street, Chicago. ehnois 60640.1222 
312 334 4300 Telex 910 240 9449 Fan 312 334 4385 

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) 541 -6745, 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. 

TUBES 4CXI000A, 4CX250B, 4.1000A, 4CX15000A. and 
more. We carry large inventory, all major brands (EIMAC, 
AMPEREX. RCA) Call Stew 1- 800 -842.1489. 1- 91 -tfn 

AMPEX & SONY VTR 
Transport Control 

with JOG for under $300 

DNF Industries (213) 650 -5256 
1032 N. Sweeper. #212. LA. CA 90069 

THE NEWEST IDEAS IN COOKING ARE ALMOST 100 
YEARS OLD. Delve into the heart ofoldfashioned country 
cooking and rediscover the best of the past. Generations 
of family secrets come together in an authentic collection of 
delicious time- honored recipes. The Country Kitchen 
Recipe Book - 1894 The Country Kitchen Cookbook 
- 1934 The Country Kitchen Kid's Cookbook. Order 
one or more cookbooks for $12.95 each or all three at the 
special price of $29.95. plus sales tax and postage ($2.50 
per book. $4 per three book set). Cookbooks available 
November. 1991. Intertec Publishing Corp., P.O. Box 
12901. Overland Park. KS 66212. (800) 572-6657 

Use Broadcast Engineering Classifieds 

PRO 
The PRO in PROVID SUPPLY means you get ex- 
perienced professional help from a sales team. each 
with over 20 years in the industry'. You deal with 
specialists who know first -hand about all video and 
audio applications. Our staff features PROs in: 

Complete Systems - Andy Turner. Lee Ruber or 
Frank Agnello 
Studio. Field & Post - Lee Ruber & Frank Agnello 
Mobile Trucks - Andy Turner 
Broadcast Network Equipment - A very special 
person to be announced soon 
Wdio from Mies to Mobile Studios - Frank 
\gnello 
transmitters & Duplication - Mike Stevens 
Lighting & Grip - Stuart Willis 

THOUSANDS OF ITEMS LISTED BY 
THE FINEST POST /PRODUCTION 
FACILITIES IN THE COUNTRY... 

MANUFACTURERS' & 
DEALERS' DEMO STOCK 

FOR SALE AT SIGNIFICANT 
SAVINGS... 

MOBILE TRUCKS...Sports Trucks; KU Uplink 
Trucks; many trucks from $15,000... 
COMPLETE EDITING SYSTEMS...Interformat 
Editing Systems & Suites; Betacam A/B Roll 
Systems; M -II A/B Roll Editing Systems; 3 4" 
Cuts & A/B Roll Systems... 
BETACAM ...SP Betacam & regular Betacam 
recorders and players at significant savings!!! 
CAMERAS...Hundreds of cameras from 
$2,500!!! 
U -MATIC & VHS...Complete A/B Roll 3/4" Sys- 
tems from $27,850, Cuts Systems from 
$3,500... 
Call Regina Szpak to answer your 3A4" & VHS 

questions 
CHARACTER GENERATORS...Chyron, Laird, 
Quanta...Many CG's as low as $1,000... 
DIGITAL EFFECTS...Abekas, Ampex, Micro - 
time, CEL. NEC and many more... 
GRAPHICS...Cubicomp, Silicon Graphics, 
Chyron, Artstars. Quantel Paintboxes and 
more... 
ONE INCH...Many units to choose from star- 
ing at $8.750... 
SWITCHERS...Grass Valley, Ampex, Sony, 
JVC, Panasonic, Echolab just to name a few ... 
MICROWAVE...KU uplink Flyaway systems & 

C -Band systems available... PRO 
The PRO in PRO AUDIO RESOURCES means 
you get over 20 years experience by Frank Agnello 
in the design Of audio systems both as a production 
engineer and systems integrator. with extensive re- 
search in digital recorders and workstations. Draw 
upon application oriented expertise in: 

Sound -to- Picture 
Mobile Audio Studios 
Digital Audio Workstations 
Field & Post , t)i_hal i 

Recording Studio 

The Provid & 
Pro Audio Pros... 

Give you confidence & value 
through experience. 

Let us shop for you!!! 

PROVID SUPPLY CORP. 
(708) 670 -PROS 

FAX: (708) 670 -7892 
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FOR SALE 

-NEW- COLOR BARS, BLACK 
SYNC $379 

The CSG -50 from HORITA generates both 
SMPTE or full -field color -bars or black- burst, 
and composite sync signals. Built -in timer 
switches from color bars to black after 30 
or 60 seconds. Full RS -170A spec. Genlock 
your system, laydown color -bars and black. 
Decktop and rackmount versions. UNCON- 
DITIONAL GUARANTEE. Contact your local 
video dealer or 

HORITA - P.O. Box 3993 
Mission Viejo CA 92690 (714) 489 -0240 

AG -6810 
PANASONIC VHS 

DUPLICATORS 
Refurbished with new parts including: 

+ reel motor pulley + idler wheel 
+ brake bands + pinch roller 
90 days parts & labor warranty 

$595 each 
Tel: 708 673 5400 
Fax: 708 674 1960 

ÇC)RPLE X 
Circle (74) on Reply Card 

GIANT USED EQUIPMENT SALE!!! 
PALTEX ELITE EDITING SYSTEM, HANDLES 6 MA- 
CHINES, ONLY 2 YEARS OLD! COST $13.000. SELL 
$4,995! CONVERGENCE ECS -203T EDITING SYS- 
TEM, 3 JVC 8 1 SONY IFC ONLY $2,995! Sony VO- 
4800 aß" portable w /pwr $750. SONY VP -5020 3" 
Player $600. Sony BVU -150 3/4" portable w /BKU -150 
time code was $&000, sell $2,995. Panasonic WV -777 
with 3 bait /2 chargers. $900. Microtime 2525 
TBC /Framestore $1,000. JVC HR -C3U VHS -C Porta- 
ble w /pwr, $200. JVC BR -8600 VHS editing recorders 
(2), $1500 ea. Polaroid Freeze -Frame video printer 
$500. 3M S/C Dist Amp $75. Panasonic CT -3311 21/4" 
Color Monitor -Receiver AC /DC only $150! JVC GFS- 
1000HU S -VHS HI -FI camcorder w /steel case, 3 batts 
$7,000. SONY DXC -1800 camera $750. Panasonic 
AG7400 S -VHS portable $1,500. Panasonic CT -1310V 
13" Monitor- Receivers 2), $100 each. Sony SLP -100 
Betamax Player, make offer. Hotronic AE61 TBC, SVHS 
In 8 Out, $1,200. SEE SOMETHING YOU LIKE? MAKE 
US AN OFFER! All Items subject to prior sale. 

(516) 673 -0777. 

'MODULAR AUDIO PRODUCTS 
1. 800 -333. 7697.516. 345- 3100FAX 516. 345 -3106 

FREE 56 -PGCATALOG 

THE RS -422 PATCHBAY 

Supports SMPTE. can support level priority 
Foolprool colorcoded patching with nickel plugs 
Up to 24 normalized circuits. you decide 

0E1 ELECTRONIC SYSTEMS INC. 201.659.7574 
216 9th SI. Jersey City, NJ 07302 

Circle (73) on Reply Card 
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Classified 
SERVICES 

F I N A L L Y ! 

T WV VIDEO MICROWAVE EQUIPMENT AVAILABLE FOR RENT ANYTIME? 

21 Channel Selectable 3/12 Wart Portable AC/DC Transmitters 8 
Receivers with 2 Channel Audio Also - Dishes. Dualrods. 
Tnpods, Backup Undo, Wireless Cameras, Live Truck A. Eng Crews 

SPECIAL DISCOUNTS tor Long Term & Multiple System Rentals 

Emergency /Rush r _. _. _. _ rl __. _ 
Delivery Capable 

24 Hours a Day 

216/494-9303 
r, LIVELINK SERVICES 

,1;..!....1- 
rr rN11rrI1nrlrrvrl ...'1 1I1'r"la\l ''a J'.1r411 1 

I7:1 STATE-OI' l'II F.'-: I RT. 4 FIELD. 
F.',N,HS-:1 AWARD-WINNING l'O,\'l'ERTF:R 

PAL BETACAM SP PAL 1'i S -VHS 
3/4" D -2 HI-8 VIDEO -8.1/2" 

VIDEO DIPLICATION 
ALI. IY)RMIATS 

1- 800- I "SA -I)UB 1 

:: :: Ili . . .: II.. mar mar At" mor 

BUSINESS OPPORTUNITIES 

LET THE GOVERNMENT FINANCE your new or existing 
small business, Grants/loans to $500000. Free recorded 
message: (707) 448 -0330. (PC7) 8-91-3t 

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. 

4- 91 -tfn 

WANTED GRASS VALLEY SWITCHER 1680/200/300 Call 
John Martin at (212) 355 -0510. 10 -91 -1t 

TRAINING 

FCC GENERAL CLASS LICENSE. Cassette recorded les- 
sons with seminars in Washington. Newark, Philadelphia. 
Bob Johnson Telecommunications, Phone (213) 379 -4461 

5- 90 -tfn 

Just the fax... 
Now it's easier than ever to run 
your ad in Broadcast Engineering 
Classified Advertising section. All 
you need to do is fax your ad and 
we'll take care of the rest. 

Easy, right? 

Fax #913/541 -6697 
Attention Renée Hambleton, 

Classified Ad Mgr. 

SERVICES 

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. 

1.91-tfn 

UNBEATABLE PRICES 
FOR "II11': ni-:ST Qt: 1.l'1'1' 

VHS DUPLICATION 
PAL DUPLICATION 

STANDARDS CONVERSION 
100% Guaranteed 

Same Day/ Overnight Turnaround 
(714) 646 -6802 

PERFECT UNLIMITED CO. 
474 E. 17th Street, #103, 
Costa Mesa, CA 92627 

FAX (714) 646 -6221 

HELP WANTED 

MAINTENANCE TECHNICIAN POSITON OPEN at local TV 
Station. This full time position includes video /audio main- 
tenance repairs and installation of all TV studio facilities. 
Candidate must be familiar with Sony and Grass Valley 
Equipment. Formal electronics training required. Minimum 
two years experience. Please send resumes to: Pueblo 
Broadcasting, 9440 Kirby Drive. Houston, TX 77054. EOE. 

10-91-10 

In Touch Ministries, an evangelical Chris- 
tian ministry. has an immediate opportu- 
nity for a TV Maintenance Engineer. The 
applicant must possess a BS in electrical 
engineering with communication empha- 
sis, or a BS in electrical engineering tech- 
nology. or equivalent experience. Must be 
able to troubleshoot equipment. Excellent 
benefits. Send resume and salary require- 
ments to: 
In Touch Ministries Atlanta. GA 30308 
777 W. Peachtree Ann: 
St., NW William F. Barton II 

ELECTRONIC TECHNICIAN SHOP /FIELD SERVICE. Elec- 

tronics company. located in the Chicagoland Area. is look- 
ing for a Video Service Engineer with a minimum of 2 years 
experience. Person to work with Industrial /Broadcast 1/4", 

1" 8 3/4" VTR's and related equipment. Full Time Position. 
Mon. thru Fri 8 -4:30 pm. Full Company Benefits. Send re- 

sume and salary history to: Human Resources Department, 
1200 Greenleaf Ave.. Elk Grove Village, Illinois 60007. Fax 

resume to: (708) 364 -5019. EOE M /F. 9 -91 -2t 

MAINTENANCE ENGINEER needed for top corporate 
broadcast /production facility based in New York City. Our 
facility has Ikegami studio cameras, Sony 1" and Betacam 
tape machines and Grass Valley switchers. Several years 

experience in maintenance to component level repair re- 

quired. Send resume with references and salary require- 
ments to: Broadcast Engineering. P. 0. Box 12901 Dept. 

726. Overland Park, KS 66282. 10 -91 -1t 

Vetter Communications Company, Inc has 
an opening for a qualified broadcast engineer. 
FCC or SBE certification required. 2 -5 years ex- 
perience in television studio equipment main- 
tenance required. Experience in radio broad- 
casting and related equipment desirable. Send 
resume and references to VCCI, P. O. Box 14685, 

Baton Rouge, LA 70898, ATTN Larry Dietz. VCCI 
is an Equal Opportunity Employer. 
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Advertising sales offices 

NEW YORK, NEW YORK 
Gordon & Associates 
210 President Street 
Brooklyn, NY 11231 

Telephone: (718) 802 -0488 
Telefax: (718) 522 -4751 
Mike Trerotoli 
Telephone: (212) 332 -0632 
Telefax: (212) 332 -0663 
888 7th Avenue, 38th Floor 
New York, NY 10106 

CHICAGO, ILLINOIS 
Vytas Urbons 
Telephone: (312) 435 -2361 
Telefax: (312) 922 -1408 
55 East Jackson 
Suite 1100 

Chicago. IL 60604 

SANTA MONICA, CALIFORNIA 
Herbert A. Schiff 
Telephone: (213) 393 -9285 
Jason Perlman 
Telephone: (213) 458 -9987 
Kelly Daugherty 
Telephone: (213) 451 -8695 
Schiff & Associates 
501 Santa Monica Blvd, Ste. 401. 
Santa Monica, CA 90401 
Telefax: (213) 393 -2381 

OXFORD, ENGLAND 
Nicholas McGeachin 
Intertec Publishing Corp. 
Unit 3, Farm Business Centre 
Clifton Road 
Deddington 
Oxford OX15 4TP 
England 
Telephone: (0869) 38794 
Telefax: (0869) 38040 
Telex: 837469 BES G 

TOKYO, JAPAN 
Mashy Yoshikawa 
Orient Echo, Inc. 
1101 Grand Maison 
Shimomiyabi -Cho 2 -18 
Shinjuku -ku, Tokyo 162, Japan 
Telephone: (03) 235 -5961 
FAX: (03) 235 -5852 
Telex: J -33376 MYORIENT 

FREWVILLE, SOUTH 
AUSTRALIA 
John Williamson 
Hastwell, Williamson, Rep. Pty. 
Ltd. 
109 Conyngham Street 
Frewville 5063 
South Australia 
Phone: 799 -522 
FAX: 08 79 9522 
Telex: AA87113 HANDM 

CLASSIFIED ADVERTISING 
OVERLAND PARK, KANSAS 
Renée Hambleton 
P.O. Box 12901 
Overland Park, KS 66212 
913- 888 -4664 

IClassijiedi 
HELP WANTED 

Invest your 

Advertising 

Dollars 

where your 

Prospects 

Invest their 
Time... 

BROADCAST 

Engineering 

Classifieds 

Call 

Renée 

Hambleton 

913 -541 -6745 

for 

details 

HELP WANTED 

Engineers /Instructors 
The Sony Training Department, which is known for 
its effectiveness in teaching how to repair and main- 
tain equipment, is expanding. We seek those rare 
individuals who can combine technical expertise 
with good communication skills and who are dedi- 
cated to customer satisfaction. The ideal candidates 
will have experience in the repair, maintenance and 
servicing of Professional Video or Broadcast Products 
equipment. An appropriate technical education 
(BSEE) or equivalent is required. 

We offer you the challenge of working for an industry 
leader and the opportunity to develop technical skills 
on state -of -the -art equipment. SONY offers a com- 
petitive salary and a comprehensive benefits package. 
If interested, please send your resume to SONY 
CORPORATION OF AMERICA, Dept. INST, 677 
River Oaks Parkway, San Jose, CA 
95134 -1997. We are proud to be an 
EEO /AA employer, M/F/H/V. We 
also maintain a drug free work- 
place and perform preem- 
ployment substance abuse . 

testing. SONY 
PART Of THE BIG PICTURE. 

YUBA COMMUNITY COLLEGE offers a SBE certificate pro- 
gram. Electronic technologist certificate available at com- 
pletion of course. Marysville. CA. Contact: Dan Vitale, 
916 -741 -6753. 10.91 -61 

ENGINEER WANTED: for large expanding 
Boston post production house that includes 
Sony beta SP, 1 ", Abekas, GVG, CMX, Bosch 
FDL. Must have strong maintenance and sys- 
tem experience. Mac knowledge helpful. 3 to 
5 years experience a must. Send resume with 
salary requirements to: 

Brad Richelson, Videocraft 
29 Newbury St., Boston. MA 02116 

LPTV SERVICE MANAGER: Southern California based net- 
work seeking qualified technician to coordinate field serv- 
ice of national network of LPTV transmitters. Previous 
hands -on experience in LPTV /translator service required. 
Some travel. Send resumes to Ben Miller, VP Engineering, 
Trinity Broadcasting Network, P.O. Box C- 11949. Santa Ana, 
CA 92711. EOE. 9 -91 -21 

COMMUNICATIONS SYSTEMS ENGINEER PBS is seek- 
ing an experienced electrical engineer to develop and 
evaluate new technologies to determine the feasibility and 
cost effectiveness of implementation. Responsibilities in- 
clude providing in -depth technical analyses. participating 
in ongoing development projects, and monitoring industry 
standards committees. Successful applicant will have a BS 
degree in electrical engineering with a minimum of 5 -7 
years experience in broadcast systems engineering. sat- 
ellite, or data communications. PBS offers a salary com- 
mensurate with experience and an excellent benefits 
package. Interested candidates should send letter of in- 
terest, resume, and salary requirements to: PBS Attn: Carla 
A. Gibson 1320 Braddock Place, Alexandria, VA 22314 PBS 
is an equal opportunity employer. 10.91 -1t 

MAINTENANCE ENGINEER -MUST HAVE HANDS ON ex- 
perience with TTU -30 Transmitter or equivalent. Contact 
Gary Nichols, C.E. KPAZ -TV. 3551 E. McDowell Rd., Phoe- 
nix, AZ, 85008 602 -273 -1477 EOE. 10 -91 -1t 

TELEVISION BROADCAST SALES 
ANGENIEUX has a sales position available in the 
Metropolitan N.Y. area. You will demo and sell tel- 
evision lenses. Salary to match your experience 
and performance. Please reply with resume and 
salary requirements to: 

7700 NO. KENDALL DRIVE 
STE 407, MIAMI, FL 33156 

(No Phone Calls) 

CURRENTLY EXPANDING SOUTHEAST PRODUCTION 
facility now accepting resumes from qualified broadcast en- 
gineers. Please send resume and salary history to: Video 
Engineering P.O. Box 932 Cary, NC 27511. 10 -91 -1t 

WMC AM /FM SEEKING QUALIFIED CHIEF ENGINEER. 
Opportunity to work in state -of- the -art environment combin- 
ing AM /FM and TV facilities. Ideal candidates will have ex- 
perience in AM /FM broadcast station maintenance, 
equipment installation, and FCC rules and regulations. 
Should prossess good management skills and be a team 
player. Technical education, FCC General License, and SBE 
Certification all a plus. Send resumes to Mike Schwartz En- 
gineering Manager WMC AM- FM -TV. 1960 Union Ave. 
Memphis, TN 38104. Scripps Howard Broadcasting is an 
equal opportunity employer. 10 -91 -1t 

VIDEO MAINTENANCE ENGINEER NEEDED at leading TV 
station in Southwest Florida. Must have FCC license or SBE 
certification and at least five years TV broadcast mainte- 
nance experience. Beta format and Betacart experience 
preferred. Reply to: Director of Engineering. WINK -TV. P.O. 

Box 1060, Fort Myers, FL 33902. EOE. 10 -91 -1t 
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1 Ad index I 
Page 

Number 

ADC Telecommunications 21 

AEO SA 53 

A.F. Associates, Inc 71 

AKG Acoustics, Inc. 17 

Ampex (AVSD) 50-51 

Ampex Recording Media 103 

Reader 
Service 
Number 

12 

27 

39 

11 

26 

59 

Advertiser 
Hotline 

800 -726 -4266 

201 -767 -1200 

415 -351 -3500 

800-25-AMPEX 
415- 367 -3809 

Anvil Cases, Inc 80 44 800- 359 -2684 

Artel Communications Corp. 79 42 508- 562 -2100 

Audio Accessories, Inc. 46 24 603-446-3335 

Audio Precision 13 9 800- 231 -7350 

The Broadcast Store, Inc. 109 72 818-845-7000 

Broadcast Video Systems Ltd 58 30 416- 764 -1584 

Canare Cable, Inc. 38 18 818-365-2446 

CEL Broadcast 55 29 800 -325 -CEL1 

Clear -Com Intercom Systems 105 60 415- 527 -6666 

Computer Assisted Technology 80 43 212- 687 -BCAM 

Corplex Video 110 74 312- 673 -5400 

Crouse Hinds Airport Lighting 99 56 203 -683 -4300 

Dolby Labs, Inc. 54 28 415- 558 -0200 

EMF Seminar 95 54 

ESE 93 51 213-322-2136 

Fast Forward Video 62 35 800-755-TIME 

For -A Corp. of America 63 36 508- 650 -3902 

Fujinon, Inc. 89 47 201-633-5600 

Grass Valley Group 61 33 916-478-3000 

Hall Electronics 109 71 804 -974 -6466 

Hitachi Denshi America 3 516- 921 -7200 

Jampro Antennas, Inc 32 16 916 -383 -1177 

JVC Professional Products Co. 19,48A -48D 800 -JVC -5825 

Lanier, Inc. /Copy Systems Div 91 49 800 -852 -2679 

Leitch Video of America, Inc. 41 21 800- 231 -9673 

MCL, Inc. 65 37 708- 759 -9500 

Mohawk Wire & Cable, Inc 83 62 508 -537 -9961 

Nady Systems, Inc. 86 65 415- 652 -2411 

Neutrik U.S.A 59 32 908- 901 -9488 

Nesbit Systems 84 67 609 -799 -5071 

Newton Instrument Co., Inc. 83 61 919- 575 -6426 

Nikon Electronic Imaging 5 5 800 -NIKON -US 

Odetics, Inc. 9 7 800 -243 -2001 

OEI Electronic Systems, Inc. 110 73 201- 659 -7574 

Opamp Labs, Inc 93 52 213- 934 -3566 

Orban, Div of AKG Acoustics 7 6 415- 351 -3500 

Otani Corp 28 -29 14 415- 341 -5900 

Panasonic 34- 35,37,56 -57 800 -524 -0864 

Panasonic 72 -73 800- 524 -0864 

Pesa America IFC 1 205 -880 -0795 

Pioneer RVR Division 69 38 
Plateau Digital Technology 58 31 916-268-0190 

Polyquick 62,93 34,50 708- 390 -7744 

Prime Image, Inc 33 17 408 -867 -6519 

Queue Systems 93 53 818- 895 -8510 

Radiation Systems 85 64 708- 298 -9420 

Research Technology International 40 20 708- 677 -3000 

SEI Electronics 109 70 215- 223 -9400 

Sennheiser Electronics Corp 90 48 203- 434 -9190 

Shure Brothers, Inc 1 4 800 -25 -SHURE 

Sony Business & Professional Group .44- 45,66 -67 800 -635 -SONY 

Sony Pro Video Tape 24 -25 800- 635 -SONY 

Stanford Research Systems 31 15 408- 744 -9040 

Synergistic Technologies 101 58 412- 928 -0448 

Tascam 96 -97 55 213 -726 -0303 

Tektronix, Inc. BC,15 3,10 800-TEK-WIDE 

Tektronix, Inc. 43,77 23,41 800-TEK-WIDE 

Telex Communications, Inc. 27 13 800 -828 -6107 

Thomson Broadcast 75 40 201-569-1650 

Trompeter Electronics 85 63,66 818 -707 -2020 

Utah Scientific 39 19 800-453-8782 

Vega, A Mark IV Company 42 22 818- 442 -0782 

Videotek, Inc. IBC,47 2,25 215- 327 -2292 

Vinten Broadcast, Inc. 87 46 201- 263 -4000 

VYVX 11 8 800- 324 -8686 

The Winsted Corporation 99 57 800- 447 -2257 

3M Pro AudioNideo Products 81 45 612 -733 -1959 

Broadcast Engineering October 1991 

November... 

EIGHTH ANNUAL STATION 
MAINTENANCE REPORT 

Troubleshooting Analog 
Systems 
Servicing the high -quality analog equip- 
ment in a radio or TV station can be dif- 
ficult. Sometimes, the performance of 
the equipment exceeds the measure- 
ment capability of the test equipment. 
The article looks at techniques that can 
help isolate and resolve analog prob- 
lems without a truck full of test gear. 

Troubleshooting Digital 
Systems 
Repairing modern digital equipment re- 
quires a special expertise. High - 
pressure- environment control rooms 
and production suites demand that the 
problem be diagnosed and solved in 
minutes, not hours. 

Caring for High -Power 
Tubes 
Most broadcasters still use tubes in their 
transmitters. Today's tubes are reliable 
and efficient. Yet, to maintain long life 
they need proper care and treatment. 
'l'he article looks at important steps the 
engineer can take to ensure a long life 
from the transmitter tubes. 

Digital and Analog Fiber - 
Optic Transmission Systems 
As video signals improve, the paths they 
travel must also improve. Component, 
RGB, M, D -1, D -2 and new signals must 
now be interconnected to a variety of 
equipment within the station. It's impor- 
tant that engineering managers under- 
stand where and how fiber fits within 
the TV station. 

December... 

TECHNOLOGY FORECAST 
FOR 1992 

State of the Industry 
Report 
One way to help make the correct de- 
cisions is to pool the knowledge of your 
fellow professionals. The annual State 
of the Industry Report has become the 
hallmark barometer for the broadcast 
industry's health and direction. 

View from the Top 
The 1991 SBE Convention in October 
provided the unique opportunity to tap 
the resources of broadcasting's most 
knowledgeable engineers. These profes- 
sionals joined forces in a "broadcasting 
technology summit" to help identify the 
major technological trends that may im- 
pact this industry. 

Profiting from Technology 
The most successful stations look to 
value -added areas to help increase their 
profits. Often it's the station technical 
staff that helps the manager see how 
technology can improve the bottom 
line. 
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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, ¡ NTSC or PAL, and with auto-measure. Call us today to find out about all VIDEV 1 EK .M 

seven American -made innovations from Videotek. First, we listen. 
See us at SMPTE, #2139 

243 Shoemaker Road, Pottstown, PA 19464 (215) 327 -2292 Fax: (215) 327 -9295 
Circle (2) on Reply Card 
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AN IMAGE OF EXCELLENCE 

REFLECTED NOW ON AN EMMY FOR 
"DEVELOPMENT OF TEST SIGNALS AND MEASURING 

EQUIPMENT FOR PERFORMANCE EVALUATION 
OF COMPONENT VIDEO SYSTEMS. 

TéJctronbc 
Circle (3) on Reply Card 

Copyright © 1991 Tektronix Inc. All rights reserved. TVG -I20 
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