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When you're makng the transitionyAN 

SMAKES 

p EA 
to stereo TV, make the move to ©© 
ADM. In addition `o stereo, you 
can have the traditional ease of 
operation, reliability and quality 
available only with ADM conso es. 

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

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

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

The 
Aud/o 
Company 

BCS SERIES 

S/TV SERIES 

ADM Technology, Inc. 
1626 E. Big Beaver Road, Troy, Michigan 48084 
Phone: (313) 524.2100 TLX 23.1f14 
Circle (1) on Reply Card 
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Professionals on the Road 
in Florida 

Midwest and JVC 
As the leader in the United 

States in the design and manufac- 
ture of mobile units, Midwest 
utilizes the finest in v9'.deo equip- 
ment - and that means JVC. We 
know that when you're on the 
road you need a camera that will 
give you top-quality 
performance. 

FeYEL 
Tw412FM8I0-7 

1 

So when WXEL Public Television 
in West Palm Beach, Florida 
ordered two mobile units, we knew 
how to respond to their need. 
Utilizing our basic M30 and M 1 

Mobile Units, we custom designed 
both units to meet all of WXEL's 
remote production demands. 

WXEL's M30 Mobile Unit 
carries four JVC KY950U Col- 

or Cameras which pro- 
duce broadcast 
quality signal-to-noise 
ratio, resolution and 
performance. The 
KY950U uses a prism 
optical system and 

Edgewood, KY Louisville, KY Virginia Beach, VA Pittsburgh, PA Bristol, TN Miami, FL 
606-331-8990 502-491-2888 804-464-6256 412-364-6780 615-968-2289 305-592-5355 

Columbus, OH Lexington, KY Richmo id, VA Indianapolis, IN St. Louis, MO Tampa, FL 
614-846-5552 606-277-4994 804-262 5788 317-872-2327 314-569-2240 813-885-9308 

Dayton, OH Charleston, WV Roanoke, VA Detroit, MI Kansas City, KS Orlando, FL 
513-435-3246 304-768-1252 703-98C2584 313-689-9730 913-469-6810 305-898-1885 

Cleveland, OH Nashville, TN Charlotte, NC Grand Rapids, MI Atlanta, GA New Orleans, LA 
216-447-9745 615-255-2801 704-3996336 616-796-5238 404-875-3753 504-542-5040 

Toledo, OH Knoxville, TN Washincton, D.C. 
419-382-6860 615-687-9515 301-571 4903 

Plumbicon* pickup tubes. 
WXEL's M 1 Mobile Production 

Unit utilizes two JVC KY320U Col- 
or Cameras. The KY320U also 
uses the newly designed 2/3" elec- 
trostatic focus/electromagnetic 
deflection Plumbicon* tubes to 
give it excellent dynamic range 
suitable for the wide variety of ap- 
plications demanded in on -location 
work. 

So join with WXEL and get on 
the road with the Professionals- 
Midwest and JVC. Midwest has the 
expertise to custom design a 
mobile unit that fits all of YOUR 
production needs! 

Communications Coro. 

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

Circle (3) on Reply Card 

Registered trademark 
of N.V. PHILIPS 
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ON THE COVER 
New power devices are giving broadcasters 
new ways of generating RF power. Ad- 
vancements in tube and solid-state de- 
signs have revolutionized transmission 
technology for radio and television. 
Shown on our cover this month is a 
Klystrode device intended for applica- 
tion in UHF TV transmitters. The Kly- 
strode represents a marriage of kly- 
stron and tetrode technology to a- 

chieve high efficiency in the UHF TV 
bands. (Photo courtesy of Varian 
EIMAC). 

May 1986 Volume 28 Number 5 

BRODCST 
TRANSMISSION SYSTEMS SPECIAL REPORT: 
The transmission plant is the heart of any radio or TV facility. 
The most basic requirement of the engineering staff is to keep 
the transmission system-from the STL to the antenna-in good 
working order. Our first annual Transmission Systems Special 
Report examines this critical area of station operation. 

22 New Developments in RF Technology 
By Brad Dick, technical editor 
Recent advancements in power technology have revolu- 
tionized the generation of RF energy for broadcasting. 
This article examines the latest developments in tube 
and solid-state devices. A sidebar looks at: 

Power -Grid Tubes 

42 Broadcast Transmission Systems 
By Carl Bentz, TV technical editor 
The tower is a critical component in the transmission 
chain of any broadcast station, but one that is often 
neglected until a problem occurs. 

62 Television on Ice 
By Robert Dean, WSAZ-TV, and Gary Krohe, KLDH-TV 
To a radio or TV station engineer, there is no greater 
fear than a failure of the transmission tower structure. 
This article reviews two case histories of tower failure 
because of excessive ice buildup: 

The 58 -Hour Miracle 
Gone in 30 Seconds 

74 Using Circular Waveguide 
By Gary Krohe, KLDH-TV 
Circular waveguide is gaining popularity in UHF TV 
transmission systems for a variety of reasons, including 
efficiency and ease of installation. 

82 Complying with RF Emissions Standards 
Compliance with FCC regulations on non -ionizing radia- 
tion is a subject of great concern to radio and TV 
engineers. This article tells how to check the compliance 
of your station. Other aspects of the topic covered in- 
clude: 

Reducing Downward Radiation 

OTHER FEATURES 

100 Selecting Speakers for TV Stereo 
By Thomas Sahara, KITV-TV 

110 Stereo Audio Production Techniques 
By Todd Boettcher, WTMJ radio and TV 

DEPARTMENTS 
4 News 18 Troubleshooting 
6 Editorial 20 Management for Engineers 
8 FCC Update 124 Field Report: NEC PCU-780KS 

10 Strictly TV 137 SBE Update 
12 re: Radio 138 New Products 
14 Satellite Technology 145 People 
16 Circuits 147 Business 
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Wien the Hitachi HR -230 
real-time diagnostic sys- 
tem spots a potential prod 
lem during operation, it 
tells you what happened, 
and exactly where it hap- . 
pened. And it tells you in 
plain English. 

The HR -230 s computer con- 
trol ed self -diagnostics contin- 
ually monitors 49 different Oper- 
at:enal, maintenance, and 
troubleshooting parameters 
during both playback and re- 
cording. And it gives you the 
whole story up front on a con- 
sole display and on the monitor. 

Pius, you don't have to 
keep your eyes glued to the 
machine. Because the HR -230 
stores it all in memory- along 
with the exact location- so 
you can go back and check 
later on. 

But the HR -230 has a lot 
more going for it than just a 
great memory. Our retracting 
tape guides and tension arms 
-along with a non -contact 

air scanner system dramati- 
cally reduce head and tape 
wear. lt's compatible with all 
major editing systems. And 

such features as master/ 
slave operation of up to 48 

VTRs through its built-in editor, 
complete autosetup, pre - 
aligned replacement scanner, 
and a built-in TBC save ycu a lot 
of time and trouble. 

And the HR -230 will save you 
money. Because nobody otters 
you so complete a machire for 
so modest a price. 

For a demonstration in your 
studio, contact Hitachi Denshi 

America Ltd., Broadcast 
and Professional Division, 
175 Crossways Park West, 
Woodbury, NY 11797. Or phone 
(516) 921-7200 or (800) 646-7510. 
In Canada, contact Hitachi Denshi 
Ltd. (Canada), 65 Melford Drive, 
Scarborough, Ontario M 1 B 2G6; 
(416) 299-5900. 

HITACHI 

THE FIRST 1 -INCH VTR THAT 
TELLS YOU WHERE TO GO. 

POWER ' 11 DEG Aut 

CHROMA 
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/News/ 
NAB requests federal 

pre-emptions 
The NAB has asked the FCC to federal- 

ly pre-empt state or local RF radiation 
regulations that arbitrarily restrict broad- 
cast and other interstate communication 
services. In a growing number of in- 
stances, non-federal authorities have 
placed restrictions on placement and/or 
use of broadcast facilities. Such a federal 
pre-emption would ensure the FCC goal 
of interstate communications. The lack 
of pre-emptory action may see those 
goals thwarted by non-federal regulatory 
or legislative action. 

In particular, the NAB has called for a 
commission policy statement that pre- 
empts state and local standards more 
stringent than those of ANSI non - 
ionizing radiation guidelines. No addi- 
tional scientific evidence showing poten- 
tial harm by public exposure to RF radio 
frequency energy below ANSI levels has 
been provided. The FCC adopted ANSI 
guidelines for its own regulatory pur- 
poses. 

A stronger TVRO policy also has been 
requested by NAB. Previously, the FCC 
announced pre-emption policies for 

satellite master antenna TV (SMATV) 
operations and amateur radio. Those 
policies stated that local regulation 
generally must not interfere with the 
delivery of interstate signals, and that 
regulations directly conflicting with 
federal objectives should be pre-empted. 

The NAB indicated that a major federal 
objective is to diversify the means of pro- 
gram distribution to radio and TV sta- 
tions. A stronger policy toward non- 
federal zoning and other restrictions ap- 
plied to broadcast and auxiliary facilities 
would further the objective. 

BE goes electronic 
Publications from the Intertec Elec- 

tronics Group - Broadcast Engineer- 
ing, Video Systems, Sound & Video 
Contractor, Recording Engineer/ 
Producer and Land Mobile Product 
News - have been added to information 
services on the CompuServe Network. In- 
itial material provided includes high- 
lights of feature stories and column 
topics. Additional information is planned 
for the future. 

In order to take advantage of this serv- 
ice, you must have a CompuServe 

membership. A membership package 
can be obtained at most any computer 
store across the country. To access the 
professional publications area, enter GO 
INCUE at any (!) prompt. 

Readers also may wish to enroll with 
Broadcasters Data Base (BDB). BE has 
already provided several computer pro- 
grams to the Houston -based data service. 
For more information about BDB, call 
713-623-4011 or write BDB, 3935 
Westheimer, Ste 305, Houston, TX 
77027. 

EBU panel views MUSE 
Demonstrations presented by RAI and 

NHK (the Italian and Japanese national 
broadcasting networks) compared MAC 
and MUSE HDTV transmission systems 
for an EBU technical panel in March. 
MAC (multiplexed analog components) is 
the British -developed encoding system 
proposed for DBS broadcasting of 
625 -line TV signals for Europe. MUSE 
(multiple sub-Nyquist sampling encoding) 
is a development of NHK. 

The tests compared MUSE -encoded 
pictures to the original HDTV pictures, as 

Continued on page 149 
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Once n -a -lifetime eve 
don't happen twice! 
This 8 -lb EFP/ENG Monitor 
confirms your field productions 
are perfect, first time, every time! 
The LVM-5863A Color/ 
Audio/Waveform Monitor 
confidence tests camera 
and VCR performance 
anywhere. Shows you the 
overall production quality 
immediatey... with full 
color (NTSC and sound- 
LVM-5863A lets you be 
sure all your productions 
are technically and artistically correct 
before you leave he location. The 
LVM-5863A confi-ms white balance 
sync and burst levels. Its 2H and 2V 
waveforms shoe, botn line and field rate 
signals. A switchable PRE filter makes 
it easy to check peak video. And for 

For production demonstration Circle 5 on Reply Card 

LV M-58 

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

It goes anywhere. 
Lightweight and smaf., 
the LVM-5863A is easy 
to hand carry or to mount 
in trucks, vans or 
helicopters. Requiring 
only 12 Vdc, it can use 
a readily available, self- 63Acontained battery (Sony 
NP -1 or equivalent) or 

external power sources such as vehicles 
and EFP battery belts. 

Quickly pays for itself. 
The LVM-5863A eliminates the risk of 
time -wasting, cost -increasing, missed or 
poor -quality shots. 

Call toll -free 

(800) 645-5104 
In NY State 

(516) 231.6900 
Request an evaluation sample, our 
latest Test Instrument Catalog with over 
100 outstanding products, the name and 
address of your nearest "Select" Leader 
Distributor, or additional information. 

Forprófessionals 
who 

know LEADER 
the 
difference. 

380 Oser Avenue, Hauppauge, New York 1'788 
Regional Offices: 

Chicago, Dallas, Los Angeles, Boston, Manta 
In Canada call Omnitronix Ltd. (514) 337-9500 

Instruments Corporation 

For production information Circle 6 on Reply Card 
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¡Editorial I 

Standards: 
Do we 

need them? 

Belief in the value of technical standards for the equipment that we use ranks right 
up there with motherhood and apple pie. Most everyone is in favor of it, both broad- 
casters and equipment manufacturers. However, when the free market enters the 
scene, a different picture often develops. On one hand, we see manufacturers devel- 
oping equipment that may not meet the requirements of a particular standard, but on 
the other hand, the new equipment may meet a critical need for the broadcaster. This 
situation raises the question: Are industry standards impractical in this era of rapid 
technological development? 

The history of broadcasting is riddled with examples of manufacturers offering 
equipment based on their own technology. In fact, most of the engineering achieve- 
ments that we've come to take for granted developed from manufacturer -generated 
ideas, rather than industry standards. So which is the better route to take? Let's ex- 
amine the record. 

Probably the best case for the standards -making process is the AM stereo fiasco. In 
retrospect, the FCC's marketplace solution to the AM stereo question-a complicated 
technical matter still plaguing the industry today-can only be described as an un- 
qualified flop. AM broadcasters have been waiting for an AM stereo standard for four 
years, with no definite end in sight. There is no question that the commission's indeci- 
sion and unwillingness to tackle the complicated and politically charged issue of AM 
stereo has seriously set back implementation of this new technology. 

In contrast to the marketplace mania that has surrounded AM stereo, consider the 
development and implementation of multichannel TV sound (MTS). The track record 
of this new technology is a textbook case of how to arrive at an industry standard. 
The background work conducted by the EIA (Electronic Industries Association) and 
the NAB was thorough and represents what should have been done with AM stereo. 
MTS has emerged to be a significant force in the TV marketplace just two years after 
the FCC authorized transmission of the EIA/NAB system. 

Currently, there are several other standards questions still up in the air that could 
have serious implications for our industry. For one, a battle appears to be brewing 
regarding direct broadcast satellite (DBS) transmission. European broadcasters favor 
one type of system, while U.S. broadcasters are divided over which of five DBS 
systems should be adopted. Like the AM stereo battle, DBS faces the threat of years of 
delay while the different proponents fight with each other. 

And then there is the difficult question of a digital video recording standard. One of 
the highlights of the winter SMPTE show and the NAB convention was the introduc- 
tion of a composite digital cart machine. While the new system offers broadcasters 
many exciting features and advantages, it does not conform to CCIR recommenda- 
tion 601 for digital recording. However, any company has the right to propose new 
technology to the market, regardless of whether it meets current or proposed in- 
dustry standards. 

The CCIR recommendation on digital video recording took years to develop and 
is based on the work of some of our industry's most knowledgeable engineers. In fact, 
a working model of a 601 compliant D-1 format digital component system was shown 
at the recent NAB convention. The 601 recommendation would allow broadcasters 
and manufacturers to reap the benefits of improved video quality, with compatibility 
among machines made by different companies. While all of the issues surrounding 
the CCIR proposal are not yet resolved, it represents a significant step forward. 

These conflicting approaches to digital video recording present our industry with 
some difficult choices. The divergence of technology raises the question of whether 
one approach is right and the other is wrong. It also raises the question of whether we 
need standards at all. 

We believe that in some cases, there is room for more than one standard and the 
division should be made depending on whether the standard or recommended prac- 
tice affects the transmission of broadcast signals. Standards are an absolute necessity 
for over -the -air broadcasting. The AM stereo problem and TV stereo success attest to 
this fact. In the realm of non -transmission technology, however, strict adherence to a 
single standard may do more to stifle innovation than promote it. Broadcast equip- 
ment users and manufacturers always should strive for compatibility, but they also 
should never be timid about exploring new applications of technology. It is this in- 
novative spirit that has brought us to the level of technical sophistication that we en- 
joy today. I:r4)111 
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FULL 

STUDIOS 
POST PRODUCTION 
MOBILE UNITS 

111 MASTER CONTROL 

If your plans include an individual component, a turnkey system, 
or something in between, we can develop your ideas 

into a complete television facility. 

THE 

LERRO 
CORPORATION 

3125 N. Broad St., Philadelphia, Pa. 19132 
215 - 223-8200 

Contact Bob McTamney or Steve Spencer 
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Deregulation affects 
business practices 

By Harry C. Martin 

The commission noted that the harm- 
ful effects of fraudulent billing and net- 
work clipping practices are de minimis to 
consumers and viewers. Thus, the com- 
mission reasoned, there is a strong incen- 
tive for the business entities that are vic- 
timized by such practices to monitor sta- 
tion activities and protect themselves. 
With a wide range of remedies available 
for resolution of business disputes, the 
commission decided the public interest 
does not mandate the retention of its 
rules in these areas. However, the com- 
mission indicated it would refer allega- 
tions regarding fraudulent billing and 
network clipping to the Federal Trade 
Commission or the U.S. Attorney, where 
appropriate. 

The most significant policy change is in 
the area of combination advertising rates 
and joint sales practices. Up to now, the 
commission has prohibited competing 
stations rrom using the same sales per- 
sonnel and does not permit stations in 
the same region, except commonly 
owned AM/FM operations, to offer ad- 
vertising rates in combination with other 
stations in the same community or 
market. 

These rules have been eliminated by 
the commission's deregulatory move. 
However, stations wishing to engage in 
combination advertising rate setting and 
joint sales with other stations should 
check with antitrust counsel to make 
sure federal law is not violated by 
specific combination agreements. 

The commission said that licensees 
that engage in the previously prohibited 
practices in the future will not be subject 
to FCC scrutiny unless there is a final ad- 
judication, civil or criminal, that miscon- 
duct has occurred. 

UHF -UHF and VHF -VHF channel 
exchanges permitted 

The commission has adopted rules that 
will permit channel exchanges between 
commercial and non-commercial educa- 
tional TV stations that are intra -banned: 
UHF for UHF or VHF for VHF. 

Under current FCC rules, commercial 
and non-commercial licensees are per- 
mitted to exchange channels, but any in- 

terested party is free to apply for any 
channel newly made available for com- 

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

IFCC update! 

mercial use. Because existing commer- 
cial stations fear they will lose their 
authorizations in resulting comparative 
hearings, few channel switches have 
ever occurred. 

The commission believes that permit- 
ting exchanges without subjecting the 
parties to competing applications will 
result in more efficient use of the spec- 
trum and the initiation of new services 
on both commercial and non-commer- 
cial channels. 

The commission has placed certain 
restrictions on exchanges, however. 
Agreements involving payments to non- 
commercial stations will be scrutinized to 
make sure that proceeds are used only 
for the purpose of improving broadcast 
operations. The commission said it 
would be self-defeating if funds obtained 
through a channel exchange were used 
for other purposes, because the new rules 
are intended to help educational stations 
improve their facilities, not to fund out- 
side projects. 

In this connection, the commission will 
examine not only proposed changes in 
the signal reach of non-commercial sta- 
tions, but also the extent to which signal 
quality will be affected by a channel 
change. 

Under the new rule, commercial or 
non-commercial stations assigned to dif- 
ferent communities in the same market 
would be permitted to exchange chan- 
nels. The commission saw no reason to 
limit the scope of the proposed rule to 
situations where both channels are 
assigned to the same community. 
However, under no circumstances will 
the commission permit a channel ex- 
change arrangement to go forward if it 
involves a net loss of one or more alloca- 
tions reserved for non-commercial use. 

To take advantage of the rule change, 
it will be necessary for parties agreeing 
to an exchange to submit a formal peti- 
tion for rulemaking. The standards 
discussed above will be applied during 
the resulting rulemaking proceeding. 

Forfeiture proceedings 
Even in the era of deregulation, com- 

mission enforcement actions continue. If 

anything, commission -assessed fines for 
rule violations are now even higher. 

The commission recently ordered a 
Pompano Beach, FL, station to pay 
$10,000 for repeated violations of the 
commission's rules regarding fraudulent 
billing practices. This fine was imposed 
even though the commission, as noted 
here, now has eliminated the rule on 
which it was based. 

In another case, the commission issued 
a notice of apparent liability to a La 
Plata, MD, AM/FM combination for 
$10,000 for failing to originate a majority 
of its non -network programming from its 
main studio (or elsewhere within the 
community of license), failing to main- 
tain its main studio in the community of 
license, failing to apply to the commis- 
sion for approval to relocate its main 
studio outside the community of license 
and failing to make its public inspection 
file available during business hours. 

Issues/programs lists still required 
The commission still requires all com- 

mercial and non-commercial broadcast 
stations, on a quarterly basis, to place in 
their public inspection files lists of public 
issues and the programs broadcast to ad- 
dress such issues. The lists must be 
placed in the public inspection file by the 
10th day of each calendar quarter 
(January 10, April 10, July 10 and Oc- 
tober 10). 

The commission requires that the lists 
contain a brief description of at least five 
to 10 significant issues to which the sta- 
tion gave particular programming atten- 
tion during the preceding quarter. A 
broadcaster may list as few as five issues, 
but the FCC's staff recommends that 
more than five be listed. There is no 
maximum limit on the number of issues a 
broadcaster may list. 

The list must include, but is not limited 
to, the broadcast time, date and duration 
of each program, and the title and type 
of program in which the issue was 
treated (i.e., public service announce- 
ments or call -in program). 

All programming broadcast for each 
issue need not be listed. However, 
licensees should maintain a record of any 
unlisted programs aired to meet a 
specific problem in the event a question 
is raised at renewal time regarding 
responsiveness to community problems. 

-Tz))))1 
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In the year 2003, this system will be less obsolete 
than any other master control system available today. 

Not even Grass Valley 
Group knows all the features 
you'll need in your master 
control system in 2003. 

But we do know you'll 
need stereo audio, second 
audio program and still 
store interface. And the only 

master control system that 
has them all today - plus 
BETACART"" interface - 
is the Grass Valley Group 
1600-4S/M200. 

As your needs grow, 
so will your system - 
because it's designed, 

built and backed oy Grass 
Valley Group. 

Check out -he 1600-4S1 
M200. In 2003, you'll 
still be glad you aid. V 
Grass Valley Group 

? 
A TEKTRONIX COMPANY 

Cible (7) on Reply Card 

THE GRASS VALLEY GROUP, INC - P.O. Box 1 1 14 - Grass Valley, CA 95945 USA - Telephone (916, 271. 3.421 - 
OFFICES Edison, NJ (201) 549-9600, Atlanta, GA (L04) 321-4318; Elkhart, IN (219) 264-0931 Arden -fill:, MN (612,. 

Fort Worth, TX (817) 921-9411 Woodland Hills, CA (818) 999-2303; Palo Alto, CA (415) 9E8-6680 - 

TM - BETACART ;s o registered iroOemark of Sony Corporeiron 
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By the book 
By Carl Bentz, TV technical editor 

Few TV stations will find difficulty in 
complying with the recently adopted 
rules regarding electromagnetic non - 
ionizing radiation. In case you need to 
consider antenna or tower alterations, be 
aware that changes in location, overall 
height and directional radiation 
characteristics of the antenna system 
must be reported to the FCC. 

The transmitting antenna should be 
the most reliable element of the entire 
transmission system. If not, it is certainly 
one of the most difficult elements to 
work on. Subject to year-round weather 
and a certain amount of stress from the 
RF energy being transmitted, antennas 
generally present fewer problems than 
other parts of the transmitting plant. 

Pattern proof 
When the original documents for your 

station were filed with the FCC, the 
manufacturer and model number of the 
antenna were included. An exhibit show- 
ing the directional pattern may have 
been required as well. Full -power VHF 
stations seldom use directional antennas. 
If any type of pattern control is 
employed (including mechanical beam 
tilt) to provide improved coverage of a 
particular area, the directional plane can- 
not exceed 10dB. The variation for UHF 
transmissions over 1 kW is 15dB max- 
imum. 

Now that temperatures have moderat- 
ed, a check on signal strengths radiated 
from the antenna might prove interest- 
ing. You may discover that the pattern 
has changed, perhaps the result of ice 
damage. In theory the VSWR of the 
antenna will have changed as well, but 
preventive observations won't hurt. 

Low -power TV stations should check 
the accuracy of the pattern in order to 
comply with their license. Because the di- 
rectional characteristics are specified to 
avoid interference with other stations, 

IStrictly TV! 

maintaining the correct pattern is essen- 
tial. Remember that weather does not 
differentiate between a full- and low - 
power station. 

Painting and lighting 
If an FCC inspector pays a visit to your 

station, he will be particularly interested 
in the condition of the tower and the 
visibility of the structure in terms of the 
paint and lighting. Any antenna support 
structure exceeding 200 feet above 
ground must be painted and lighted. In 
general, the paint must be aviation sur- 
face orange and white in alternating 
bands. FCC rules specify that the upper- 
most and bottom bands must be orange. 
The widths of the bands must be equal 
and approximately one -seventh of the 
structure height. 

Tower lighting is determined by the 
height. In all cases, however, a code 
beacon equipped with two 620W or 
700W PS -40 lamps and aviation red color 
filters must be located at the top of the 
tower and antenna structure. Both lamps 
are to illuminate simultaneously at a rate 
of at least 12 flashes per minute, but not 
more than 40 flashes per minute. The 
period of darkness should be approx- 
imately one-half the luminous period. 

Additional beacons are required on 
towers greater than 450 feet in height, 
and at least one set of two continuously 
burning lamps of 116W or 125W rating 
are required at intermediate levels. (See 
Table 1.) These running lights also must 
have aviation red filters. 

i 

ANTENNA AND SUPPORT STRUCTURE HEIGHT 

= 
450-600 600-750 750-900 900-1,050 1,050-1,200 1,200-1,350 

c7 BEACONS 
LTJ 1/2 2/5 

u_ 
O 

2/3 
1/3 

4/7 
2/7 

3/4 
1/2 
1/4 

2/3 
4/9 
2/9 

Ó 
RUNNING LIGHTS 

F 3/4 4/5, 3/5 
0 1/4 1/5 

c 
u_ 

5/6, 1/2 
1/6 

6/7, 5/7 
3/7, 1/7 

7/8, 5/8 
3/8, 1/8 

8/9, 7/9 
5/9, 1/3 

1/9 

FOR TOWERS LESS THAN 450 FEET AND GREATER THAN 1,350 FEET, 
REFER TO FCC RULES, PART 17. 

All tower lighting must be operating 
continuously or controlled by a light- 
sensitive device. The device should ac- 
tivate the tower lighting when north sky 
illumination falls to 35fc. The lighting 
system should remain in operation until 
north sky illumination rises to 58fc. 

High -intensity white obstruction lights 
may be used instead of incandescent 
beacons and running lights. When such 
equipment is authorized by the FCC, the 
flashing units at the top of the structure 
must produce an effective intensity of 
200,000fc during the day, 20,000fc at 
twilight and 4,000fc at night. In- 
termediate units will produce an effec- 
tive intensity of 20,000fc during the day 
and twilight with 4,000fc at night. As 
with incandescent units, the number of 
intermediate flashers depends upon the 
structure height. 

The tower lighting should be inspected 
at least once every 24 hours to assure 
proper operation. An automatic monitor- 
ing system may be used. Alternatively, 
an alarm system that will detect any 
failure of the tower lighting is accept- 
able. At intervals not exceeding three 
months, all portions of the lighting - 
control system and alarms must be in- 
spected for proper operation. 

In the event that any flashing beacon 
or top steady burning light fails or is ex- 
tinguished and cannot be repaired or re - 
illuminated within 30 minutes, the 
operator on duty must contact the 
nearest Federal Aviation Administration 
office or Flight Service Station. 

Notification also should be made when 
improper lighting conditions have been 
corrected. For the convenience of the 
operator, the telephone number of the 
appropriate aviation office should be 
posted at the master -control operating 
position. 

Station records should reflect any 
failure of the tower lighting system. The 
entry of such reports should include the 
nature of the failure, the time and date 
the failure was first observed and the 
date, time and nature of repair made to 
the system. 

When several stations use the same 
support structure for their transmitting 
antennas, the owner/licensee of the 
structure should provide copies of the 
quarterly tower inspection report to the 
other occupants of the tower. If all users 
share in ownership of the tower, one 
licensee will be designated to provide the 
quarterly inspection report. 

1:r4))11 
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No two stations are exac."y alike, and neither are 

their remote control needs. The MRC-1 Micro- 
processor Remote Control is easily tailored to your 
specif c apcl:cation, be it 'or radio, TV or earth 

sate' ite transmitter control, to keep you- 
system running at the peak 

efficiency you expect. 

Optional CRT 
and Logger. 

Customized Setup 

The MRC-1 'cts you control up to 9 remote sites, 
using as many as 32 status, 32 telemetry and 64 

command channels at each site. Program your own 
specifications easily during setup-all calibrated by 
one operator from the Remote Terminal keyboard. 

Circle Won Reply Card 

Specify Your Options 

'he optional Moseley Memory crotects your set- 

uos for up to 10 years in the event of an extended 
shutdown. An optional Logger records status and 

telemetry data, while The CRT provides a plain- 
larguage cisplay of all status and -elemetry inputs 
from any ste and duplicates all MRC-3 command 
furctions from the keyboard. Field -proven for relia - 

b lity and performance, the MRC-1 lei you create 
control where you need it. For full details, contact 

Moseley Market ng or your Authorized 
Mcseley Dis-ributor. 

Moseley Associates Inc., 111 Castilian Drive, 

Goleta, California 93117, (805) 968-9621, Telex: 658-448, 

Cable: MOSELEY 

4kJMOSflEY 
ASSOCIATES, INC. 
A Flow General Company 

11111 11111 
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The FMX system 

i 
By Emil Torick 

Last month we looked at some of the 
reasons why stereophonic transmission 
causes a loss in S/N and a reduction in 
stereophonic reception range. Although 
simply companding the audio would help 
the coverage and S/N problem, standard 
receivers would not be able to properly 
decode the signal. 

One proposed companding system, 
FMX, developed by the author and Ed 
Keller at NAB, resolves the incompatibili- 
ty problem. A companded audio stereo- 
phonic (L -R) signal is transmitted in 
quadrature with the normal stereophonic 
channel (Figure 1). A 10Hz pilot tone 
identifies the availability of the com- 
panded signal and properly equipped 
receivers can decode the encoded stereo- 
phonic signal. 

5K 23K 

s 

35 5 K 

Figure 1. An effective FMX system lies in 
transmitting a second (companded) subchan- 
nel in quadrature with the normal stereo sub - 
channel. 

Noise reduction by companding 
Companding systems achieve noise 

reduction by compressing the dynamic 
range of an audio program before 
transmission and expanding it to its 
original dynamic range at the receiver. 
Companding systems have achieved suc- 
cess in various audio applications, in- 
cluding tape and disk recording. Because 
of recent, significant improvements in 
companding system technology, there is 

new interest in broadcast applications. 
The recently adopted MTS standard for 

stereophonic TV sound relies on com- 
panding techniques. In this system, both 
the stereophonic (L -R) and second 
audio channel (SAP) rely on companding 
to preserve the audio quality. Although 
the stereo noise penalty is less severe in 
television (15dB) than in radio, corn- 
panding permits reception with accept- 
able sound quality at least to the geo- 
graphical limits of acceptable picture 
quality. 

Torick is vice president, Audio Technology, for CBS, 
Stamford, CT. 

re.Radio' 
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FM companding 
Given the recent advances in the art of 

audio companding, it is once again ap- 
propriate to examine the potential ap- 
plication to FM radio broadcasting. Some 
broadcasters have experimented with 
companding in the left and right audio 
channels to provide modest noise reduc- 
tion in receivers equipped with ap- 
propriate expanders, and through simple 
receivers without expanding capability, 
acceptable reproduction of program 
material. 

However, the need to maintain com- 
patibility with existing receivers inhibits 
the potential for truly significant noise 
reduction in new receivers. Alternative- 
ly, the use of companding in the S chan- 
nel of an FM broadcast would allow full 
compatibility with monophonic recep- 
tion and the potential for a significant 
reduction of the stereophonic reception 
noise penalty. Unfortunately, this proc- 
ess would seriously degrade the quality 
of stereophonic reception in existing 
receivers not equipped with expanders. 

The FMX system provides an alter- 
native approach that achieves better 
noise reduction and compatibility with 
existing receivers. It also avoids any 
modification of the audio signals in either 

LEFT 0--. 
INPUTS 

RIGHT O v. 

MATRIX 

PLOT, 
CARRIER 
AND ID 

GENERATOR 

M = L + R 

S channel.) This new S' channel is 
transmitted in quadrature with existing 
stereophonic subcarrier (Figure 1). 

Figure 2 depicts a block diagram of the 
encoder for the new composite signal. A 
conventional audio matrix is used to 
derive the sum and difference signals. A 
carrier generator provides the 19kHz 
pilot tone and the sine and cosine func- 
tions of the 38kHz subcarrier. The L -R 
difference signal modulates the sine car- 
rier. The same L -R difference signal- 
but compressed-along with an iden- 
tification tone of approximately 10Hz, 
modulates the cosine subcarrier produc- 
ing the new stereophonic (S') signal. The 
monaural, stereo and companded stereo 
signals and pilot are added together to 
constitute the complete composite signal. 

fhe reception benefits offered by the 
broadcast service may be viewed both as 
improving receiver S/N and extending 
the useful range of reception. In strong 
signal areas, the monophonic and 
stereophonic S/N ratios in most 
receivers are greater than 75dB, and on- 
ly a little improvement can be expected. 
For stereo reception below 60dB S/N, 
the service offers a dramatic improve- 
ment for the user. Near the limit of effec- 
tiveness (less than 35dB S/N) some im- 
provement is theoretically possible but 
potentially subject to audio noise 
modulation. In this area, a fixed blend or 
monophonic reproduction is preferred. 

L -R 
MODULATOR 

COMPRESSOR 

(L - R)' 

SIN WT 

ID 

S 

MODULATOR 

COS WT 
1, 

PILOT: SIN W/2T 

- 

Figure 2. Block diagram of an FMX exciter. 

the M or S channel. In this scheme, a 
companded S' channel is transmitted, to 
provide noise -free stereo reception to a 
new class of receivers. (Existing receiv- 
ers will continue to use the conventional 

ADDER 

COMPOSITE 
SIGNAL 
TO FM 

EXCITER 

Editors note: This material was adapted from an 
Audio Engineering Society paper presented by Torick 
at the 70th AES convention, Oct. 12-16, 1985. Torick 
presented an update on the latest field tests of FMX at 
the 1986 NAB convention. A copy of his paper is 
available from the NAB. I :r4»» 
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You can't compete effectively for listeners if your 
station sounds just like everyone else's. And the way to 
stand out is with outstanding sound of the kind you get 
with CRL's outstanding FM -4 system. 

CRL's FM -4 gives you the spectral shaping flexi- 
bility you need to sound different from other stations using 
the single unit processor. The CRL advantage comes from 
our intelligent building block approach. An approach that 
gives you the options you want. 

Begin with our SPP 800 Stereo Preparation Pro- 
cessor and our SEP 800 Spectral Energy Processor for in- 
dividually selectable four -band compression. Then add our 
SMP 800 Stereo Modulation Processor and our SG 800 
Stereo Generator and you are equipped to stand out on the 
airwaves as never before. 

If you haven't heard what CRL technology can 
do, you don't know what you're missing. For a 10 -day free 
trial at your station just call CRL toll -free at (800) 535 7648 
and we'll make immediate arrangements for your local 
CRL dealer to give you a demonstration. 

Call CRL today for sound that stands out tomorrow. 

iZ- Mk,diEM ® 11 
eveeirrinw 

- 

CRL Systems 
2522 W Geneva Ave., Tempe, Arizona 85282 
602-438-0888; Telex 350464 CRL TMPE UD 

Circle (9) on Reply Card 

10 -day free trial call now toll -free (800) 535-7648 
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Satellite technology 

Terrestrial interference 
By Elmer Smalling, Ill 

The greatest fear on the part of most 
C -band satellite earth station owners and 
operators is terrestrial interference (TI). 

Ku -band reception is virtually in- 
terference free, but C -band satellite 
downlink frequencies are co -assigned 
with common -carrier microwave users. 
If your earth station is located close to a 
metropolitan area, or in the path of a 
common -carrier microwave relay sys- 
tem, TI can occur, rendering your system 
marginal or useless. 

If you have licensed your downlink 
with the FCC, you have some protection 
from interference caused by new 
microwave relay systems, but, in many 
cases, the nature and origin of the in- 
terference takes time to investigate, 
especially if the TI is intermittent. If you 
have not filed for licensing with the FCC, 
thereby proving you were there first, 
you have limited legal recourse. 

Even if you have filed, interference 
from a licensed carrier can occur if a 
previously unused part of the licensed 
spectrum is employed to handle peak 
loads. Many telephone -type carriers in- 
crease their microwave bandwidth dur- 
ing peak hours of the day, causing time - 
dependent TI. 

Tracing TI 
How do you know if you are experi- 

encing TI? Symptoms range from the 
least offensive level of interference to a 
level that renders your C -band downlink 
useless. Before you begin the search for 
TI, check your downlink equipment to 
determine that it is not causing TI -like ef- 
fects. 

The following signal levels are 
referenced to a maximum video S/N 
ratio of -52dB for the desired satellite 
signal at the output of a receiver. For in- 
stance, a decrease in the video S/N ratio 
of 10dB would place the output video 
S/N at -42dB rather than -52dB. The 
more positive the S/N number becomes, 
when measured at the output of the 
video receiver, the greater the noise and 
the worse the picture. Noise may be a 
combination of snow, random bright 
sparkles and other degradations. 

Very light TI 
As a general rule of thumb, a decrease 

in the video S/N ratio by less than 5dB 
results in slight snow in the video. This 
level of TI may be overlooked as natural 

Smalling, BE's consultant on cable/satellite systems, 
is president of Jenel Systems and Design, Dallas. 

signal or equipment degradation. It 

usually not considered objectionable. 
Light TI 
A decrease in the video S/N ratio of 

7dB to 20dB causes noticeable snow in 
the video. Pictures remain stable on the 
screen and images continue to be 
recognizable. 

Medium TI 
A 20dB to 25dB decrease in the S/N 

ratio causes objectionable snow and 
possible picture tearing. From this level 

is 

Signal-to-noise (S/N) in dB =201og x 

of interference upward, the TI is strong 
enough to capture receiver AGC and/or 
ALC circuits. 

Heavy TI 
A 25dB to 35dB decrease in the video 

S/N ratio results in an almost total loss of 
picture and synchronization. It is 
sometimes possible to see the picture of 
the offending signal at this level of TI. 

Very heavy TI 
A 35dB to 52dB decrease in S/N ratio 

removes all vestiges of the original 
signal. TI at a level this high is usually 
bad news for an earth -station owner, 
because it is expensive and complicated 
to eliminate. 

Next month we'll investigate solutions 
to various TI problems and discuss the 
costs involved in eliminating TI. 

100 IRE units 

peak -to -peak noise voltage 

The ratio of I001RE units (0.7V) video -to -noise voltage is multiplied by 
201og10 to get decibels. 

Solar noise 
Two times during the year a sudden 

decrease in the S/N ratio may surprise 
earth -station owners. These so-called 
sun outages are not terrestrial in- 
terference. As the sun appears to travel 
between the summer and winter 
solstice points, nearly every downlink 
will experience a several -day period of 
degraded video. The cause is the over- 

DESIRED 
SATELLITE 

EARTH STATION 

SOLAR / 
RADIATION F 

\ \ 

powering effect of noise produced by 
the sun, as the sun moves into a direct 
boresight alignment with the desired 
satellite. The times and dates that a 

earth station experiences sun outages 
depends upon the geographic location. 
This form of interference can be 

predicted to the minute, but it cannot 
be avoided. I :T;a)))) 
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ONE LESS 
ALLIGATOR 

The Broadcast Engineer works with time -line 
responsibilities few of us will ever experience. 
He knows that equipment problems can wreck 
production schedules. 

That's why the Otani 
BII audio machine is 
so widely used for 
broadcast, news edit- 
ing, and production. 

Three speed operation, 
front panel record calibra- 
tions, a microprocessor 
controlled tape counter 
with LED display, and variable speed control, 
coupled with "bulletproof' reliability and high 
level product support all add up to one less 
alligator snapping at your heels. From Otari: 
The Technology You Can Trust. 

Contact your nearest Otani dealer for a 
demonstration, or call Otani Corporation, 
2 Davis Drive, Belmont, CA 94002 
(415) 592-8311 Telex: 910-376-4890 

ÚTARI 
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Circuits 

FROM IPA 
STAGE 

Cl 

Power amplifier 
neutralization 

By Jerry Whitaker, editor 

Neutralization of power -grid tubes 
operating at VHF frequencies provides 
special challenges and opportunities to 
the transmitter design engineer. At VHF 
frequencies and above, significant RF 
voltages can develop in the residual in- 
ductance of the screen, grid and cathode 
circuits. If managed properly, these in- 
ductances can be used to accomplish 
neutralization in a simple, straightfor- 
ward manner. 

Figure 1 shows a PA stage employing 
stray inductance of the screen grid to 
achieve neutralization. In this grounded - 
screen application, the screen is tied to 
the cavity deck using six short connect- 
ing straps. Two additional adjustable 
ground straps are set to achieve 
neutralization. 

PA PLATE HV 

PA TUBE 

1r9 
DRIVER 
TUNE 

DRIVER 
TUNE R1 

PA BIAS 
SUPPLY 

NEUTRALIZATION 
ADJ. 

L2 

I 

C2TC3 Carl 

C5 

DRIVER 
LOADING 

Figure 1. A grounded -screen PA stage 
neutralized through the use of stray induc- 
tance between the screen connector and the 
cavity deck. 

Grounded -grid circuits 
Triode amplifiers operating in a 

grounded -grid configuration offer an in- 
teresting alternative to the more com- 
mon grounded -cathode system. When 
the control grid is operated at ground 
potential, it serves to shield capacitive 
currents from the output to the input cir- 
cuit. Typically, provisions for neutraliza- 
tion are not required until the point at 
which grid lead inductance becomes 
significant. This point is determined by 
the frequency of operation and 
the mechanical construction of the stage. 

Two methods of neutralization are 
commonly used in grounded -grid RF 

amplifiers. The first method requires an 
inductance between the grid and ground 
or between the grids of a push-pull 
amplifier. This inductance can be used to 
compensate for the internal capacitance 

rs`t%élny 

of the tubes and cancel out coupling be- 
tween the input and output circuits. 

The second method involves connec- 
tion of the grids of a push-pull amplifier 
to a point having zero impedance to 
ground. A bridge circuit of neutralizing 
capacitances is then added that is equal 
to the plate -to -filament capacitances of 
the tubes, thus achieving neutralization. 

These two neutralization schemes 
behave quite differently. They are 
special forms of neutralization in which 
the neutralizing capacitors have values 
differing from the internal capacitances 
of the tubes, and in which an appropriate 
reactance is inserted between the control 
grids. 

The purpose of neutralization is to 
make the tube input and output circuits 
independent of each other with respect 
to reactive currents. Isolation is 
necessary to ensure independent tuning 
of the input and output circuits. If varia- 
tions in the output voltage of the stage 
produce variations of phase angle of the 
input impedance, phase modulation will 
result. 

A circuit exhibiting independence be- 
tween the input and output circuits is on- 
ly half of the equation required for prop- 
er operation at RF frequencies. The ef- 
fects of incidental inductance of the con- 
trol grid must be cancelled out for com- 
plete stability. This condition is required 
because the suppression of coupling by 
capacitive currents between the input 
and output circuits is not, by itself, suffi- 
cient to negate the effects of the output 
signal on the cathode -to -grid circuit. 
Both conditions, input and output circuit 
independence and compensation for 
control grid lead inductance, must be 
met for complete stage stability. 

Symmetrical RF stages 
Figure 2 illustrates a common sym- 

metrical or push-pull RF stage that is 

grid -driven with grounded cathodes. If 

the inductance of the leads is negligible, 
because of either operating frequency or 
circuit construction, neutralization can 
be accomplished by simply cross - 
coupling the stage. The value of C. from 
each grid to its opposite plate is equal to 

the internal grid -to -plate capacitance of 
the power tubes. As pointed out in last 
month's column, this capacitor can con- 
sist of a simple wire probe that is posi- 
tioned near the plate of the opposite tube 
in the push-pull pair. 

Figure 2. Push-pull (symmetrical) stage 
neutralization for a grounded -cathode circuit. 

Figure 3. Symmetrical stage neutralization 
for the grounded -grid circuit. 

A similar method of neutralization can 
be used for cathode -driven symmetrical 
stages. (See Figure 3.) Note that the 
neutralization capacitors, C., are con- 
nected from the cathode of one tube to 
the plate of the opposite tube. The 
neutralizing capacitors have a value 
equal to the internal cathode -to -plate 
capacitance of the PA tubes. This 
neutralization method is used for applica- 
tions in which the lead inductance of the 
circuit can be considered negligible. 

Editor's note: This column is based on information 
contained in the publication, "The Care and Feeding 
of Power Grid Tubes," prepared by the laboratory staff 
of Varian El MAC, San Carlos, CA. 
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Even though loudness was 
considered of vital importance in 
the design of OPTIMOD-FM 
Model 8100A/1, something else 
had even higher priority. 

Music. Because music is 
what your listeners care about passionately. 

OPTIMOD-FM was designed and built by 
people who have worked professionally in the 
recording industry. People with educated ears 
who know natural, musical sound-and who 
aren't satisfied with anything less. And people 
who are also skilled in the art of sophisticated, 
mathematical design techniques. 

In OPTIMOD-FM, the math and the music 
come together in perfect harmony. 

There are no bells and whistles. The few 
flashing lights are functional, not cosmetic. The 
sophistication is on the inside, where it 
belongs-assuring listener satisfaction by never 
mangling the music. 

3 
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OPTIMOI>FM: 
BECAUSE 

MUSIC MATTERS. 

That's why OPTIMOD-FM is the best-selling 
FM processor ever. Use it alone, or adapt it to 
special needs with its optional Six -Band Limiter 
(for the more aggressive sound demanded by 
certain formats) and/or Studio Accessory Chassis 
(for dual STLs). OPTIMOD's versatility makes it 
the right choice for your station, regardless 
of format. 

If you believe that music matters to your 
listeners, why wait any longer to bring them the 
best? Call your favorite Orban Broadcast Dealer, 
or contact us direct. 

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

(800) 227-4498 or (415) 957-1067 Telex: 17-1480 
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boubleshootingl 

Using power tubes 
By Jerry Whitaker, editor 

There are many variables that can af- 
fect the life of a PA tube in a transmitter, 
including tuning, filament voltage and 
cooling system efficiency. Heat is a fre- 
quent source of trouble for a transmitter, 
resulting from degradation of the inter- 
nal cooling system or poor design of the 
air intake and output ports and ducting. 

Cooling system design 
The layout of a transmitter room 

HVAC (heating, ventilation and air con- 
ditioning) system can have a significant 
impact on the life of the PA tube(s) and 
the ultimate reliability of the transmitter. 

Air intake and output ports must be de- 
signed with care to avoid airflow restric- 
tions and back -pressure problems. This 
process, however, is not as easy as it may 
seem. The science of airflow is complex 
and often requires the advice of a 

qualified HVAC consultant. 
To help illustrate the importance of 

proper cooling system design and the 
real -world problems that some stations 
have experienced, consider the follow- 
ing examples taken from actual case 
histories:1 

Figure 1. A case study in which excessive 
summertime heating was eliminated through 
the addition of a Ihp exhaust blower to the 
building. 

DUCT 
DAMPERS 

BEFORE 

DUCT 
DAMPERS 

12 FT. 

TRANSMITTER 

Figure 2. A case study in which excessive 
back pressure to the PA cavity during winter 
periods (when the rooftop damper was closed) 
was eliminated by repositioning the damper 
as shown. 

Case 1: 

A fully automatic building ventilation 
system (Figure 1) was installed to main- 
tain room temperature at 20°C during 
the fall, winter and spring. During the 
summer, however, ambient room tem- 
perature would increase to as much as 

60 °C. 
A field survey showed that the only 

room exhaust for the system was 
through the transmitter. Therefore, air 
entering the room was heated by test 
equipment, people, solar radiation on the 
building and radiation from the transmit- 
ter itself before entering the transmitter. 

The problem was resolved through the 
addition of an exhaust fan (3,000 cfm). 
The 1 hp fan lowered room temperature 
by 20°C. 

Case 2: 
A simple remote installation was con- 

structed with a heat recirculating feature 
for the winter (Figure 2). Outside supply 
air was drawn by the transmitter cooling 
system blowers through a bank of air fil- 
ters and hot air was exhausted through 
the roof. A small blower and damper 
were installed near the roof exit point. 
The damper allowed hot exhaust air to 
blow back into the room through a tee 
duct during winter months. 

For summer operation, the fan was ac- 
tivated, roof damper switched open and 
tee damper closed. For winter operation, 
the arrangement was reversed. The sta- 
tion, however, experienced short tube 
life during winter operation, even 

AFTER BEFORE 

though the ambient room temperature 
during winter was not excessive. 

The solution involved moving the roof 
damper 12 feet down to just above the 
tee. This significantly reduced cavity ex- 
haust back pressure. With this relatively 
simple modification, the problem of short 
tube life disappeared. 

Case 3: 
An inconsistency regarding test data 

was discovered within a transmitter 
manufacturer's plant. Units tested in the 
engineering lab typically ran cooler than 
those at the manufacturing test facility. 

Pride would have it that design engi- 
neers tune better; however, an investiga- 
tion showed otherwise. Figure 3 shows 
the test station difference, a 4 -foot ex- 
haust stack that was used in the engi- 
neering lab. The addition of this stack 
would increase airflow by 20% because 
of reduced air turbulence at the output 
port and result in a 20°C decrease in 
tube temperature. 

These examples point out how easily a 
cooling problem can be caused during 
HVAC system design. All power deliv- 
ered to the transmitter is either convert- 
ed to RF energy and sent to the antenna 
or becomes heated air. Proper design of 
a cooling system, therefore, is a part of 
transmitter installation that should not 
be taken lightly. 

Figure 3. A case study in which air tur- 
bulence at the exhaust duct resulted in re- 
duced airflow through the PA compartment. The 
problem was eliminated by adding a 4 -foot 
extension to the output duct. 

REDUCED AIR 
ail TURBULENCE 

TURBULENT AIR 
EXHAUST 

TRANSMITTER 

AFTER 

4 -FOOT DUCT 
EXTENSION 

Acknowledgment: 1. The examples included in this 
column were adapted from the Harris Corporation 
engineering department paper, "Keeping Your Cool." 
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Committed to 
3/4"U 

What better way to show a commitment 
than to introduce the finest, most inno- 
vative 3/4" Editing Recorder ever made? 
The commitment is JVC's. The recorder 
is the CR -850U. 
CR -850U. With a new level of picture 
quality! 
CR -850U. With a new level of conve- 
nience! 
CR -850U. With a new level of flexibility! 
CR -850U. With a new level of reliability! 

SMPTE time code... built-in editing 
control functions...47 dB signal-to-noise 
ratio (the highest available!)...Y-688 
dubbing for clean transfer without distor- 
tion ... rack -mountable... full direct -drive 
transport... unique diagnostic warneng 
system ...front panel test points.., con- 
nections for serial and parallel remote 

cont"ollers... all this and more! 
The quality the convenience, the flex- 

ibility, the reliability you'vé asked for! 
Here, now, in the unique JVC CR -850U 
Editing Recorder! 
For more information, call, toll -free: 

1-800-JVC-5825 
JVC COMPANY OF AMERICA 
Professional Video 
Communications Division 
41 Slater Drive.Elmwood Park, NJ 07407 
JVC CANADA. Scarborough, Ontario 

C 
1985 JVC Company of Amenca 

Circle (12) on Reply Card 
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¡Management 
for engineers 

Working with others 
By Brad Dick, radio technical editor 

Joe was aware there were problems be- 
tween the programming and engineer- 
ing departments. However, it seemed 
that ever since the new program director 
was hired, things had gotten worse. Now, 
both departments were engaged in a 
constant battle about something. The 
problems, when viewed later, seldom 
seemed to be serious. Unfortunately, at 
the time, everyone thought so. Recently, 
Joe spent most of his time playing 
fireman, putting out equipment -related 
brush fires. 

The problem 
As director of engineering, Joe was 

responsible for a staff of engineers and 
operations people. It was his responsibili- 
ty to keep the technical side of the sta- 
tion in good condition and see that his 
operations staff kept up with the needs of 
other departments. The latter task ap- 
peared to be the major part of the 
problem. 

One of engineering's jobs was to 
record the numerous network feeds from 
the satellite system. While the task ap- 
peared simple enough, a week seldom 
went by without a glitch. 

In recent months, several special feeds 
had been missed. When Joe inquired 
why, the operational staff said that the 
recording schedule was wrong. The 
special feeds were not listed. The pro- 
gram director stated that yes, the printed 
schedule had not called for the record- 
ings. This was because notification of 
their availability wasn't received until 
later in the week. However, she noted 
that she had personally talked with the 
recording engineer about the late feeds 
and assumed, that based on the verbal 
request, the programs would be record- 
ed. Unfortunately, they weren't. 

Different personalities 
This scenario is not that different from 

what happens in many radio and TV sta- 
tions. Although the particular cir- 
cumstances may be different, the conflict 
is typical. Many engineering and pro- 
gramming departments seem to be con- 
stantly at war with each other, usually 
for reasons not easily identified. 

Engineers often place great faith in 
their equipment. If a failure occurs, an 
engineer will often blame a person 
before he blames the equipment. A non- 
technical person may look at the same 
problem in exactly the opposite manner. 
A programmer may blame the equip- 
ment before blaming a person. 

Working toward a solution 
The first step in resolving a problem 

like the one described is to establish a 
friendly relationship with the other 
department manager. Even if you don't 
have many personal common interests, 
station activities make it possible for you 
to communicate on business matters of 

IDENTIFY 
PROBLEM 

r 

I 

y 

DEVELOP 
SEVERAL 

SOLUTIONS 

TEST EACH 
PROPOSED 
SOLUTION 

I 

YES 

r i 
IMPLEMENT 
SOLUTION 

Figure 1. Visualize a step-by-step resolution 
process for interdepartmental or employee 
conflicts. 

mutual importance. Make a point to drop 
by the other person's office on a regular 
basis. Perhaps you occasionally can ar- 
range to go to lunch. These encounters 
allow both of you to develop lines of 
communication that may help to reduce 
conflicts and prevent future mistakes. At 
the very least, they can help tear down 
the wall of distrust that often develops. 

As a departmental manager, it's vital 
that you make it evident to your staff 
that you are trying to work with the 

other department. Your staff also should 
be told that its cooperation is not an op- 
tion, but rather a requirement. 

Make it clear that you are not in- 
terested in attaching blame for mistakes. 
Rather, that you want to identify what 
went wrong so that a similar problem 
can be prevented in the future. The other 
department staff may have heard this 
line of reasoning before and may be 
skeptical. Even so, follow through on 
your promise. Attack the problem, not 
the person. 

When problems occur, despite your 
best efforts, hold a special meeting. The 
meeting should be organized by you and 
the other department head. Make it plain 
that the meeting is being held to ex- 
amine a specific incident, not as a general 
gripe session. 

Mutual resolution 
It's important that any proposed 

resolution be developed by those who 
will have to implement it. It makes little 
sense to mandate a change if that change 
will have to be carried out by people 
who don't want it to occur. Better results 
will be obtained when you involve those 
who will implement any change in the 
decision -making process. 

Be flexible. When you open yourself 
up to this type of decision -making proc- 
ess, the specific results may be different 
than you anticipated. Granted, you are 
still the manager, but you get your work 
accomplished through the efforts of 
others. If you want to complete your 
tasks, you need their cooperation. 

Mutual cooperation 
Studies show that when members of 

disparate groups see the need to 
cooperate with each other for mutual 
survival, they usually will do so. In other 
words, if you make it plain to your staff 
that cooperation is necessary for the 
benefit of each person, positive results 
are likely. Without being threatening, let 
your staff know that you feel strongly on 
this matter. Be visible in your dealings 
with others and show your own coopera- 
tion. Don't be guilty of preaching one 
line while practicing another. 

Initial results probably will not be spec- 
tacular. Bad feelings and bad habits are 
difficult to overcome and difficult to 
break. However, if you make the effort, 
you can succeed in resolving the type of 
problem that too many stations tolerate. 
The results will be worth the effort. 
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-Dazzle 'm with technical brilliance. - 
Everybody's talking about CD's 

and digital. It's as if all analog tape 
technology and the cart machine 
were obsolete. Although CD's are a 
terrific new program source, it 
should come as no surprise that 
carts are still the best way to han- 
dle the huge quantity of individual 
program elements that comprise a 
typical day in radio broadcasting. 

What else can play spots, 
promos, sound effects, news actuali- 
ties, ID's and music so easily? 

Carts have been around for 
thirty years because they're a great 
package-easy to handle and store, 
easy to record and re-record, easy to 
label and identify. Best of all, 
they're cued -up from the moment 
you put them in the machine. 
Try that with a CD, turntable or 
reel tape! 

The engineer's challenge is not 
CD versus the cart, vinyl LP or reel 
tape-but improving all broadcast 

source and delivery systems. Digital 
audio technology is here with ex- 
citing potential for the future. For 
today's programming needs though, 
you can't beat the features and per- 
formance of our Tomcat and 
Micromax cart machines. 

Tomcat and Micromax are 
equipped with our Maxtrax'wide- 
track tape heads which give you 
nearly twice the stereo track width. 
This track format, coupled with our 
superior recording and reproduction 
circuitry, maintains the fidelity of 

Cart 'em -up 
with TomcatTM & 

Micromax: 
1985, Pacfic Recorders & Engineering Ccporation 

master quality sound sources better 
than any other cart machine. 

A lot of #1 stations depend on 
Tomcats. For stations on a tighter 
budget, our Micromax is the best 
choice. Both are built rugged to 
last-designed with the best 
components money can buy. Both 
will make your station sound great 
with everything you cart -up, espe- 
cially CD's. 

Give us a call now for all the 
technical details on the "Digital Age" 
cart machines. 

The Choice for More 
#1 Stations. 

Pacific Recorders & Engineering Corporation 
2070 Las Palmas Drive 
Carlsbad, CA 92008 
(619) 438-3911 Telex: 181777 
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New developments 
in RF technology 

By Brad Dick, technical editor 

High-performance klystrons, Klystrodes and solid-state RF amplifiers are 
reducing operating costs and improving broadcast transmitter quality. 

High -power transmitter tubes are 
critical to the operation of most stations. 
FM and VHF TV transmitters usually 
operate with power -grid tubes. UHF TV 
transmitters often rely on klystrons. It is 
only the AM and low -power FM broad- 
caster who has recently been able to 
reap the advantages of semiconductor 

development through all solid-state 
transmitters. 

VHF transmitters were developed and 
in service long before the first UHF 
transmitters came along. When the first 
UHF transmitters were designed, special 
power -grid tubes had to be developed. 
Unfortunately, the performance and 

reliability of early UHF transmitters were 
far from satisfactory. Because of the high 
frequencies involved, UHF tubes had to 
be physically smaller for a given power 
level than their VHF counterparts. The 
high power density in these small tubes 
stressed the elements to the limit, severe- 
ly compromising the reliability and life of 
the tubes. 

As a result of market demand, the 
klystron was developed and perfected 
for broadcast applications. The refine- 
ment efforts on the part of klystron 
manufacturers continue, with the objec- 
tives of increased operating efficiency, 
higher operating power, longer life and 
improved reliability. 

High -power klystrons 
In the United States, UHF TV transmit- 

ters tend to be sized at 30kW, 55kW and 
110kW power ratings. Until recently, the 
only way a transmitter could reach the 
110kW and 220kW power levels was 
through the use of multiple 55kW 
klystrons. In these systems, each 55kW 
tube requires its own dedicated high - 
voltage power supply, command and 
control circuitry, interlocks, heater sup- 
plies, focus magnet supplies and other 
support circuits. This added complexity 
increases the cost of the transmitter. 

The key to reducing the price tag for 
such high -power transmitters is to reduce 
the number of tubes, hence the need for 
high -power klystrons. Today, it is possi- 
ble to build a transmitter around a 
klystron that is capable of producing 
110kW of output power. 

Klystron design 
The principle of velocity modulation is 

the basis on which klystrons operate. 
The concept describes how a long con- 
tinuous electron beam is converted into a 
density -modulated beam at UHF fre- 
quencies. 

Velocity modulation applied to a long 
continuous electron beam gives the 
klystron an important feature: high gain. 

ystron design also uses a collector that 
an be made large and independent of 
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the operating frequency. In addition, the 
power density is kept low throughout the 
tube, which provides long life and 
reliability. These advantages were so 
significant that, historically, the klystron 
soon dominated UHF broadcasting. Of 
the more than 500 UHF TV stations in 
the United States, at least 90% use 
klystrons. 

Figure 1 is a simplified diagram of a 
typical integral cavity klystron used as 
the final amplifier in a UHF TV transmit- 
ter. The RF input signal is coupled into 
the input cavity by an inductive loop. 
The RF voltage impressed across the 
cavity's capacitive gap applies an RF 
component to the beam current. The in- 
termediate cavities enhance this process 
until, at the output cavity gap, the elec- 
tron plasma is formed into more or less 
tight bunches. By judicious design of the 
output cavity, output cavity gap, and out- 
put loading loop, the energy in the 
bunched beam can be efficiently ex- 
tracted and delivered to the RF transmis- 
sion line. 

The physical advantage of the klystron 
over the tetrode is that it makes the 
cathode -grid -collector structure virtually 
independent of the transit time effects. 
Therefore, the cathode can be made 
large and the electron beam density kept 
low. The result is high grid reliability and 
long tube life with a simpler structure. 

High conversion efficiency requires 
the formation of electron bunches, which 
occupy a small region in velocity space, 
and the formation of interbunch regions 
with low electron density. The latter is 

particularly important because these 
electrons are phased to be accelerated 
into the collector at the expense of the 
RF field. Studies show that the energy 
loss due to an electron accelerated into 
the collector can exceed the energy 
delivered to the field by an equal but 
properly phased electron. Herein lies a 
key in improving the efficiency of the 
klystron: recover a portion of this wasted 
energy. 

Low perveance 
The perveance of an electron beam is 

defined by the equation I, = k(E6312) 

where I,, is equal to the beam voltage in 
kV and k is a constant called microper- 
veance, which is a function of the dimen- 
sions of the electron gun. It has been 
recognized for some time that klystrons 
with lower perveance are more efficient 
than tubes that operate at low voltage 
and high current. 

High efficiency in low-perveance 
beams is mainly due to the charge densi- 
ty in a bunched electron beam, which is 

limited by the mutual repulsion of the 
electrons in that bunch. This mutual 
repulsion tends to deform the bunches, 
causing low efficiency. 

Table 1 summarizes the perveance of 
three klystron tubes available today. 

Notice that the 110kW klystron has a 
perveance one-half that of an older style 
klystron. Unfortunately, the bandwidth 
decreases and the linearity degrades 
with decreasing beam current for a con- 
stant output power. There are other 
practical reasons to limit the operating 
beam voltage to manageable levels. At- 
tempting to reduce perveance just to en- 
hance efficiency is really a matter of 
design tradeoffs. 

Another important element in the 
design of high -power klystrons centers 
on the tube's external circuitry. 
Although excellent bandwidth can be ob- 
tained from a 5 -cavity klystron design, it 
requires significant amounts of precor- 
rection. The precorrection is necessitated 
by the higher levels of differential phase 
and gain generated within the low- 
perveance tubes. Additional drive is also 

Figure 1. Simplified diagram of an integral 
cavity klystron used as an amplifier in a UHF 
TV transmitter. 

!i.. /rINPUT 
OD i CAVITY 
ODE 

needed to meet the tubés input re- 
quirements. 

Phased electrons 
Other changes in klystron design can 

produce additional gain. The phase or 
degree of bunching of electrons in the 
beam current holds an answer for in- 

creased efficiency, and hence, more out- 
put power. 

Studies show that by properly phasing 
the second -harmonic fields, an electron 
density distribution pattern can be 
established at the output gap and can 
produce additional RF energy. This con- 
dition can be established by replacing 
the harmonic cavities with the extended 
drift tube in the pre-buncher region. The 
idea works because the second harmonic 
of the spacer -charge acts upon the inter - 
bunch region in a manner similar to 
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Table 1. Perveance of three commonly used klystrons. 
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Ib = KLYSTRON BEAM CURRENT-A 
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TYPE DESCRIPTION PERVEANCE 

VA -953H 

VKP 7553S 

V K P, 7853 

COMMONLY USED 
55kW KLYSTRON 
NEW HIGH -EFFICIENCY 
VARIANT OF VA -953H 
110kW KLYSTRON 
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AXIAL DISTANCE 
Figure 2. Plot of the relative phase of the reference electrons as a function of axial distance in a 

high -efficiency klystron. 

second -harmonic RF fields. The 
significance of the discovery is that wide - 
band klystrons for TV service can be 
designed using this technique. 

A phase -space diagram for a high -power 
klystron is shown in Figure 2. The curves 
represent a plot of the relative phase of 
the reference electrons as a function of 
axial distance along the tube. Electrons 
having negative slope have been 
decelerated. Electrons having positive 
slope have been accelerated with respect 
to unaccelerated electrons parallel to the 
axis. The diagram shows how the elec- 
trons are nicely grouped at the output 
cavity gap while the interbunch regions 
are relatively free of electrons. 

This interaction can be viewed another 
way, as shown in Figure 3, a plot of the 
normalized RF beam currents as a func- 
tion of distance along the tube. The 
curves show that the fundamental com- 
ponent of the plasma wave has a 
negative slope at the third gap. This nor- 
mally would be a poor condition, but 
because of the drift of the interbunch 
electrons, the fundamental current peaks 
at nearly 1.8 times the dc beam current. 
The theoretical limit for perfect bunch- 
ing in a delta function is 2. The second 

harmonic of the plasma wave also peaks 
at the output gap, which adds to the con- 
version efficiency. 

Typical operating parameters for this 
klystron are 33kV beam voltage and 
6.2A beam current. Gain at saturation 
output power is 37dB, requiring 50W of 
RF drive power. Conversion efficiency at 
saturation is typically 58%. Under pulsed 
conditions, peak -of -sync efficiency is ap- 
proximately 70%. Other performance 
characteristics are shown in Table 2. 

The primary advantage of this design 
is that it can help UHF TV stations reduce 
their power -consumption costs. The 
tube may also bring down the overall 
cost of new transmitters because of the 
reduction in the required number of final 
amplifier tubes and associated support 
circuits for high -power (110kW and 
above) systems. 

The Klystrode 
As the name implies, the Klystrode is a 

hybrid between a klystron and a tetrode. 
The high reliability and power -handling 
capability of the klystron results, in part, 
from the fact that electron beam dissipa- 
tion takes place in the collector elec- 
trode, quite separate from the RF cir- 

Figure 3. Plot of the normalized RF beam currents as a function of distance along the length of 
a high -efficiency klystron. 
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AMPEX 

Information about ADO and 
other Ampex products is 
available from the following 
Ampex video systems dealers: 

AF Associates 
100 Stonehurst Court 
Northvale, NJ 07647 
201-767-1000 

Alpha Video 
28 E. Mall Plaza 
Carnegie, PA 15106 
412-923-2070 

Landy Associates 
330 Bear Hill Rd. 
Waltham, MA 02154 
617-890-6325 

Lerro Electrical 
3125 N. Broad St. 
Philadelphia, PA 19123 
215-223-8200 

Midwest Corp. 
1 Sperti Drive 
Edgewood, KY 41017 
606-331-8990 

MZB & Associates 
4203 Beltway Dr. 
Dallas, TX 75244 
214-233-5535 

Roscor Corp. 
1061 Feehanville Rd. 
Mt. Prospect, IL 60057 
312-539-7700 

Tbdd Communications, Inc. 
6545 Cecilia Circle 
Minneapolis, MN 55435 
612-941-0556 

Turner Engineering 
325 Division St. 
Boonton, NJ 07005 
201-263-0023 
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Jntroducing 

the ADO 1000 Digital 
Optics system: The full array of 
ADO effects. Single button access 

to 30 on-line effects. Multi -channel 
capability. All as standard equip- 
ment, and all with the picture qual- 
ity that made the ADO family the 
industry standard for digital effects. 

Even when you add perspective 
and rotation, for effects like the 
famous ADO page turn, the price is 

still only $67,000. 
When you need even more 

power, options like Digi-MatteTM, a key 
processing channel, and RGB input/ 
output are available. And for the 
ultimate in convenience, you can 
integrate your ADO system with an 
Ampex AVC switcher and run effects 
right from the switcher control panel. 

So call your nearest Ampex 
representative for a demo of the 

ADO system's amazing effects. From 
Ampex, with product support and 
service, worldwide. 

Atlanta (404) 491.7112 Chicago (312) 593-6000 
Dallas (214) 960-1162 Los Angeles (818) 240-5000 

New Jersey (201) 825-9600 (In New York (212) 947.8633) 
San Francisco (415) 367-2296 

Washington, D.C. (301) 530-8800 
Canada (416) 821-8840 

AMPEX 
Circle (13) on Reply Card 
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© Ampex Corporation 1986 

www.americanradiohistory.com



PERFORMANCE CHARACTERISTIC TYP. UNITS 

SATURATED OUTPUT POWER 

GAIN AT SATURATION 
RF DRIVE POWER (REQ'D) 
BEAM VOLTAGE 
BEAM CURRENT 
CONVERSION EFFICIENCY 
INSTANTANEOUS BANDWIDTH (1dB) 
LOAD VSWR 
MOD ANODE VOLTAGE 
BODY CURRENT 
HEATER VOLTAGE 
HEATER CURRENT 
VAC ION PUMP VOLTAGE 
COLLECTOR COOLANT FLOW 

118 kW 

37 dB 
50 W 
33 kV 

6.2 A 

58 % 
6.5 MHz 

1.1 - 
27 kV 

50 mA 
7.5 V 

20 A 

3 kV 
50 GPM 

Table 2. Typical performance characteristics for a high -efficiency klystron. 

cuitry. The electron dissipation elements 
of a tetrode are the anode (primary) and 
screen grid (secondary), both of which 
are an inherent part of the RF circuit and 
must, therefore, remain small at UHF fre- 
quencies. 

In the Klystrode, shown schematically 
in Figure 4, the electron beam is formed 
at the cathode, density -modulated with 
the input RF signal by a grid, then ac- 
celerated through the anode aperture. In 
its bunched form, the beam drifts 
through a field -free region, then interacts 
with the RF field in the output cavity. 
Power is extracted from the beam in the 
same way as in a klystron. 

In operation, an alternating RF voltage 
is applied between the cathode and grid. 
The resulting bunched, or density - 
modulated, electron beam then ac- 
celerates toward the aperture anode at 
high potential and passes through 
without being intercepted. Continuing 
through a field -free region at a constant 
velocity, the beam then passes through 
an output gap in the resonant cavity as 
the electric field induced by its passing is 
decelerating. 

Finally, the beam passes through a sec- 
ond field -free region (tail pipe), again 
with minimal interception, and then 
crosses the gap between the tail pipe and 
the collector. 

The difference between the Klystrode 
and a conventional tetrode can be 
demonstrated graphically in a com- 
parison of their potential electric fields 
and electron velocity (see Figure 5). The 
Klystrode acts similar to a klystron be- 
tween the anode and collector, but close- 
ly resembles a tetrode between the 
cathode and anode. Six important dif- 
ferences should be noted: 

The Klystrode's anode potential is 

higher than the tetrode's screen -grid 
potential. 

There is a strong decelerating field in 
the output gap of the Klystrode com- 
pared with an almost -zero field 
associated with the tetrode at the time of 
maximum current flow. These different 
profiles for the potential and field (poten- 
tial gradient) reveal fundamental dif- 
ferences in operation. Think of the 
tetrode as a switch that closes every half - 
cycle, allowing current to flow from the 
power supply through the resonant load. 
By taking advantage of the energy 
storage properties of the resonant circuit, 
the dc energy is converted to RF energy. 

In contrast, the Klystrode (and 
klystron) change the kinetic energy of 
the high -velocity electrons directly to 
electromagnetic energy in the output 
gap. Tetrode conversion efficiency is 
maximized at low frequencies, and effi- 
ciency is decreased markedly at higher 
frequencies when the screen -grid voltage 
must be made high to supply sufficient 
electron beam velocity. 

The field -free regions before and after 

The Klystrode is really a hybrid of the klystron 
and tetrode. 

the Klystrode output gap ensure that the 
output interaction space is isolated from 
the input space (grid -anode) as well as 
from the collector. In practice this isola- 
tion is important because, without it, in- 
put circuit conditions could be affected 
adversely by variations in tuning or 
loading of the output circuit. 

The Klystrode tail pipe is essentially 
non -intercepting when compared with 
the tetrode's anode, which also functions 
as a collector. The Klystrode's collector 
can then be made large (unlike the 
tetrode's anode) and, therefore, can be 
operated at lower power density and 
greater power output. 

With the Klystrode, there is no need 
for a blocking or bypass capacitor, 

Figure 4. Schematic representation of a Klystrode, which combines the features of a klystron 
and a tetrode. 
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WHAT'S NEW IN ARRAKIS SYSTEMS 

Circle (14) on Reply Cad 

5000 SERIES 
MODULAR 
CONSOLE 
$9,999 Complete 

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

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

600SC DELUXE 
AUDIO CONSOLE 
$4,399 Complete 

PENNY AND GILES ROTARY FADERS 
VCA ELECTRONICS 
8 CHANNELS - 28 INPUTS 
PROGRAM AND AUDITION 
TELEPHONE MIX -MINUS 
REMOTE START 
ESE CLOCK & TIMER STANDARD 

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

MODULUX STUDIO 
FURNITURE 

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

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

arrakìs 
SYSTEMS, INC. 

(303) 224-2248 
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because there is no dc voltage across the 
output gap. The high -voltage dc and RF 
fields are separated; therefore the gra- 
dient in each gap is about half the gra- 
dient in the output space of a conven- 
tional tetrode. This, coupled with the fact 
that no blocking capacitor is needed to 
carry the RF circulating current in the 
output cavity, is an advantageous opera- 
tional feature of the Klystrode. 

Unlike the tetrode, the Klystrode uses 
a magnetic field. Although the Klystrode 
would perform well without such a field, 
the advantages of a magnetic field are 
considerable. The beam's natural 

tendency is to spread out and the 
magnetic field prevents this from hap- 
pening. Also, without focusing, the tail 
pipe would have to be much larger in 
diameter to avoid interception of the 
beam. If interception took place, secon- 
dary electrons could cross the gap in a 
direction opposite that of the main beam 
and tap energy from the main load. A 
larger tail pipe would also increase the 
output gap capacitance and decrease 
bandwidth. Finally, the beam -to -gap 
coupling coefficient between the beam 
and cavity fields would be reduced, 
decreasing conversion efficiency. 

System One is HIGH PERFORMANCE. Combined 
generator -analyzer the + n guaranteed below 18 ppm 
(0.0018%) 20 Hz to 20 kHz; typical mid -band residuals 
below 5 ppm. Flatness 0.05 dB 20 Hz -20 kHz, noise 
typically below -118 dBu (1 microvolt) in a 22 kHz 
bandwidth. System One measures 16 -bit digital 
audio systems to manufacturer's specs; in the 
mid '80s, should you invest in equipment that can't? 

Audio 
precision 
PO. Box 2209 
Beaverton, Oregon 97075 
503/297-4837, 1-800/231-7350 

TELEX: 283957 AUDIO UR 

Now, that's the 
way to 
test audio ! 
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Figure 5. The potential, potential gradient 
and electron velocity vs. beam distance for a 
tetrode and a Klystrode. 

Operating class 
The klystron requires class A opera- 

tion. In a class B amplifier, the power 
taken from the power supply is a func- 
tion of the signal level. In a class A 
amplifier, power -supply current is con- 
stant and must be high to support the 
peak power output. 

High -power VHF TV transmitters are 
typically built with power -grid tubes 
operating in class B. This is the reason 
VHF transmitters are smaller, less costly 
and less expensive to operate than UHF 
transmitters of the same power class. 

Modern UHF transmitters use klystrons 
operating in class A, with the tube biased 
to draw a continuous dc current equal to 
the highest value necessary to meet in- 
stantaneous RF output requirements. 
The Klystrode, on the other hand, can 
operate as a class B amplifier. 

Beam pulsing 
In class A operation, the tube is biased 

to draw high current whether or not RF 
drive is applied and regardless of the 
drive level. Successful attempts have 
been made to reduce this inefficient 
mode of operation by applying a pulsing 
technique to the tube bias. The tech- 
nique switches the tube bias between 
peak sync and black level operating 
points coincident with the video drive re- 
quirements. The most successful effort 
this technology has achieved is a 77% 
beam efficiency or figure of merit. 

Beam pulsing the klystron involves the 
external control of beam current and its 
improvements are limited to the ratio be- 
tween black level and peak sync power. 
Some thought has been given to full-time 
beam modulation of klystrons, but the 
linearity correction requirements, in- 
cluding frequency response change and 
ICPM generation, are currently beyond 

28 Broadcast Engineering May 1986 

www.americanradiohistory.com



EEV KLYSTRONS 
O MUCH MORE TO OFFER 

The most comprehensive range of 
External Cavity UHF TV Klystrons 

Transmitter Frequency Typical Sync 
output power range efficiency 

WIDEBAIJD SERIES 

K3672BCD 55-60 kW 470-3' C MHz 44°l. to 48% 
K3572BCD 40-55 kW 470-410 MHz 43% to 46% 
K3272WBCD 40-55 kW 470-.360 MHz 42'/ to 45% 
K3271BCD 15-30kW 470 -360 -MHz 42%to47% 
K3270BCD 5-15kW 470-3E06AHz 42%to47% 

STANDARD SERIES 
Low Band 
K3276HBCD 40-55 kW 
K3382BCD 40-55 kW 
K3217HBCD 30-45 kW 
K3282BCD 

'et 

Alien" irr 
470-593 MHz 
470-59) MHz 
470-59) 11Hz 

38°'io to 43% 
38% to 42% 
40"ro to 42% 
30% to 40% 

K3230BCD 10-30 kW 470-59'3 i1Hz 40% to 42% 
K376L 10-30 kW 470-610 NHz 34% to 40% 
K370/VV series 5-10 kW 470-606 i1Hz 29% to 35% 

30-45 kW 470-61 ) i1Hz 

Nid Band 
K3277HBCD 
K3383BCD 
K3218HBCD 
K32838CD 
K3231BCD 
K377L 
K371/W series 

40-55 kW 
40-55 kW 
30-45 kW 
30-45 kW 
10-30 kW 
10-30 kW 

5-10 kW 

590-716 IriHz 
590-702 MHz 
590-702 MHz 
590-726 LAHz 
590-70441Hz 
590-721 LAHz 
606-742 MHz 

38% to 43% 
38°!o to 42% 
40% to 42% 
30% to 40% 
40% to 42% 
38%.to45% 
32% to 35% 

High Band 
K3278HBCD 
K3384BCD 
K3219HBCD 
K3284BCD 
K372/VV serie-; 

40-55 kW 
40-55 kW 
30-45 kW 
30-45 kW 
5-10 kW 

702-8« MHz 
702-86( MHz 
702-8ßt MHz 
700-86C MHz 
740-86C MHz 

38%to43% 
38'/'O42% 
40% to 42% 
30% to 40% 
32%to35% 

EEV AVAILABLE TODAY Klystrons 
USA: EEV Inc, 7 Wes_chester Plaza, Elmsford, NY 10523, USA Telephone: 914 592 6050 Telex: 6818096 Fax: 914 592 8342 

UK: EE,/, Waterhouse Lane, Chelmsford, Essex CM1 2QU, England Telephons (0245) 261777 Telex: 99133 Fax: (0245) 50424 
CANADA: EEV Canada Ltd, 67 Westmore Drive. Rexdale, Ontario M9V 3Y6 Telephor e: 416 745 9494 Telex: 06989363 Fax: 416 745 0618 

tlegUr. 0 
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the state of the art. 
In class B operation, because of the 

klystron's geometry, the RF drive power 
automatically controls beam current. 
Thus, when the video is at white level, 
the beam current is low and as the pic- 
ture power increases toward black level, 
the beam current automatically follows. 
For a 64kW peak sync power output, the 
instantaneous beam current will be 3.9A. 
At black level, it will be 2.7A and at mid: 
dle gray levels, the beam current is only 
1.4A. 

Under these conditions, the figure of 
merit will equal 123%, where: 

Peak RF sync power out 

Figure of merit=Average picture power 
dc input including sync 
and blanking 

Class B operation, therefore, gives the 
UHF broadcaster a power cost that is 
based on actual transmitted RF power 
output, not on a fixed dc tube power con- 
sumption. 

The figure of merit is more meaningful 
than other measures of transmitter per- 
formance. The broadcaster is not in- 
terested in the average power output of 
the transmitter or in many of the other 
parameters important to tube engineers. 
A broadcaster is only interested in the 

peak sync power output of the transmit- 
ter and the power bill that arrives each 
month. Any expression used to accurate- 
ly measure these elements need only in- 
clude two parameters, the peak sync 
power output and the average power in- 
put. For our discussions, we will rely on 
the figure of merit for comparisons be- 
tween tube performance. 

The Klystrode uses a convergent -beam 
gun to form the electron beam. This 
beam, being self -focusing to some ex- 
tent, requires relatively low focus power. 
In fact, only one air-cooled focus coil is 
employed. The focus power is 50Vdc at 
6A maximum for a 64kW tube. This 
represents another power savings over a 
klystron with a similar power rating. 

In class B operation, the Klystrode will 
have a turn -on non -linearity at small 
signal levels. This effect can be corrected 
by providing enough idle dc current to 
place the tube on its midrange 
characteristic. At 64kW, an idle current 
of less than 200mA is sufficient. Then, 
the Klystrode is actually operating as a 
class AB amplifier. 

Other Klystrode features 
The Klystrode has other potential ad- 

vantages over the klystron. For one, the 
Klystrode is expected to be easier to 
tune. With the Klystrode, you need only 

to observe the beam current while 
sweeping the drive frequency and adjust 
the input circuit to provide a flat frequen- 
cy response over slightly more than the 
required band. Then, the output cavity 
can be adjusted to provide symmetrical 
response centered on the mid frequency 
of the pass band. 

Another important characteristic of 
the Klystrode is the high isolation be- 
tween the input and the output circuits. 
The drift tube effectively isolates the in- 
put and output circuits because of its 
length and narrow diameter. 

A comparison of the class A klystron 
and the class B Klystrode shows that to- 
day's UHF broadcaster can expect to 
reduce the part of the power bill at- 
tributable to the tubes by up to 50%. 
UHF transmitters are expected to be 
supplied with Klystrode amplifiers 
capable of figures of merit that exceed 
120%. 

Depressed collector 
Another change in klystron design 

may be in the near future. The depressed 
collector klystron, introduced in Europe 
as early as 1961, has found its most prac- 
tical application in radar. Beam electrons 
impacting the collector revert to heat, 
making cooling systems mandatory. For 
a device designed for TV service and 
rated at 50kW, using a 25kV cathode - 

COMBAT TRAINING 
The Otani MTR-90, the MTR-10/12 and the MX -70, 

taught inside and out by an Otani audio service engineer! 

A 3 -day course on each machine, 11 

covering schematics to the component level, 
electronic and mechanical alignment, and 
assembly/disassembly, will be presented at 
several locations beginning June 23, 1986. 

Call Mark Calice or Ann Lieberman 
at (415) 592-8311 to schedule space in 

these valuable (and space -limited) classes. 

Otani Corporation 2 Davis Drive 
Belmont, California 94002 

&1Jt7gfl 
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PERFORMANCE AND ECONOMY. 
IDE BY SIDE! Now get more perform- 

ance for the money 
in two new additions 
to Tek's 1700 Series family: 
the 1720 Vectorscope and 
1730 Waveform Monitor. 
For years television facilities 
have looked to the Tek 528A 
and 1420 for reliable, consis- 
tent signal monitoring. Our 
two new monitors do the job 
faster, better-and at a 
substantial reduction in cost. 

Even easier to use. Now 
four front panel setups can 
be stored from the front 
panel-and recalled at the 
touch of a button. You get 
complete line select capabil- 
ities including field selection, 

copyfÍght Is 1 

15 -line display and CR- read- 
out of field arc lige number. 
You can disp zy Channel A 
and Channel B inputs simul- 
taneously The informa ion 
you need is there at a glance. 
Each monitor includes is 
own advanced feature set. 
There's an X Y input for 
stereo aidio rroiitorinc in 
the 1720. Dual fiter opera- 
tion in the 1750. 3lus proven 
1700 Series far ly advan- 
taces. Excellent viewalility. 
Low power cc r amptio i. All 
in a compact Jackage suited 
for starc alone use or rack- 

rrounting and available 
it NTSC and PAL 
versions. 

The new 172C Vectorscope 
can also be combined with a 
1710B Wavefcrm Monitor- 
for even greater side -by -side 
economy! 
Get the, full story from 
your Tektronix represent- 
ative. ask for e demo and 
see what makes the 1720 
and 1730 the leading 
price/Fe-formance values on 
the market today! 

Behind the Scenes 
in Quality Television. 

efl 
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collector potential difference and a beam 
current of 6A, 100kW of heat energy re- 
mains after the final cavity extracts the 
RF signal. 

The residual beam consists of electrons 
of varying velocities, most being much 
less than the equivalent 24kV collector 
potential. If the collector voltage matched 
the velocity still in the beam, reduced 
collector dissipation would result. A 
multistage collection process with 
various potentials would logically be 
more effective. 

Once past the final cavity and 
magnetic assemblies, electrons in the 

beam diverge. Slower electrons diverge 
more quickly to the positive collector 
field than faster ones because of the iner- 
tia. If the slowest electrons carried a 5kV 
potential, then a section of the collector 
at 5kV could dissipate them with less 
heat loss. Faster electrons might require 
a 10kV section of the collector to be 
used. Not every electron would be col- 
lected at its most favorable potential, but 
a significant change would result. 

Depressed collector devices serve air- 
borne radar equipment well, an applica- 
tion in which efficiency is more critical 
than in broadcasting. Two- and even 

Looking into 

ROUTING SWITC 
Look into 1986 

MODULA S3.stem advantages: 

NO video 
crosspoint 
adjustments 

NO DC 
restoration or 
offset adjustments 

TEN YEAR 
system memory 

FOUR independent 
system control levels 

TOTAL SHIELDING 

TWENTY new remote 
control models with 
complete PC compatibility 

FASTEST and most 
PREDICTABLE response 
time in the industry with BSM's 
CDS® collision detection network software 

These and many other features 
are described in our current literature. 
Find out why MODULA System speci- 
fications are setting new industry standards. 

. 

sm 
BSM Broadcast Systems, Inc. 

Box 19007 

Spokane, WA 99219-9007 

(509) 838-0110 
Telex #510-601-3419 

A 4kW solid-state FM amplifier. 

3 -stage devices are in use, although the 
operating powers are significantly less 
than a full -power UHF TV station. The 
power levels required for TV service 
have kept depressed collector klystrons 
in the computer model stage, but such 
units could appear relatively soon, 
perhaps within two or three years. 

Solid-state devices 
Tubes are not the only RF power de- 

vices that have undergone changes in 
the past few years. Solid-state devices 
also play an important role in modern 
broadcast transmitters. 

Several currently available FM trans- 
mitters rely on solid-state amplifiers. 
These amplifiers are typically used as 
driver stages for the final amplifier tube. 
In FM applications that do not require 
more than about 4kW of output power, a 
completely solid-state transmitter is at- 
tainable. Both FM and TV transmitters 
regularly use solid-state IPA modules, 
and solid-state AM transmitters have 
now reached the 50kW level. 

By combining modules, almost any 
power level could conceivably be ob- 
tained. In practice, however, current 
technology limits the output level to ap- 
proximately 10kW of power in VHF 
broadcast equipment. 

Combining networks 
In order to obtain the needed RF drive 

levels for high -power transmitters, 
several semiconductor devices are usual- 
ly assembled together in a single module. 
The 502 modular building blocks can 
then be combined to provide whatever 
power level is required. 

One design, shown in Figure 6, uses 
eight 125W FETs combined into a single 
chassis. This particular configuration 

Continued on page 36 
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EIMAC Tubes Provide Superior 
Reliability at radio station KWAV 
over 112,000 hours of service! 

Ken Warren, Chief Engineer at 
KWAV reports that their 10 kW 
FM transmitter went on the air in 
November, 1972, equipped with 
EIMAC power tubes. The origi- 
nal tubes are still in operation af- 
ter over 13 years of continuous 
duty! 
Ken says, "In spite of terrible 
power line regulation, we've had 
no problems with EIMAC tubes. 
In fact, in the last two years, our 
standby transmitter has oper- 
ated less than two hours!" 

Transmitter downtime means 
less revenue. EIMAC tube relia- 
bility gives you more of what you 
need and less of what you don't 
want. More operating time and 
less downtime! 
EIMAC backs their proven tube 

reliability with the longesf and 
best warranty program in the 
business. Up to 10,000 hours for 
selected types. 

Quality is a top priority at EIMAC, 
where our 50 -year charter its to 
produce long -life products. 

Send for our free Extended War- 
ranty Brochure which covers 
this program in detail. 

Write to: 

Varian EIMAC 
301 Industrial Way 
San Carlos, CA 94070 
Telephone: (415) 592-1221 

varian 
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right out of the box, 
money here.' 

We couldn't agree more. 
When you pay tens of thousands of dollars for 

a piece of professional equipment, you deserve to have that 
investment thoroughly tested. 

At Sony Broadcast, thorough testing is 
the law. 

Consider our BVH series of one -inch 
recorders. 

Each and every unit is unpacked and 
inspected at our San Jose testing facility. 

Critical performance specs are carefully 
verified with precision test instruments. 

Then, since you can order BVH recorders in 
a variety of configurations, we test the configuration 
you specify as a complete system. 

It's all part of our commitment to deliver a product 
that meets the highest standards of professionalism. 
All you do is plug in the cables, thread the tape and go. 

That's the Sony Standard at work. 
Working right from day one. s O N Y 

Sorry Broajcast Products Company, 1600 Queen Anne Rd., Teaneck, New Jersey 07666. 

© 1986 Sony Corporation of Americo. Sony is a registered trademark of Sony Corporation. 
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Continued from page 32 
provides as much as 600W per module. 
The appropriate number of modules are 
then combined to obtain the desired out- 
put power level. 

Protection circuits 
Because of the unpredictable condi- 

tions a broadcast transmitter periodically 
encounters, sophisticated protection cir- 
cuits are needed. Each module must be 
self -protected against voltage transients, 
thermal overloads and severe load 
VSWR. Some designs also incorporate a 
soft start-up feature. In this case, as the 

At Last,a200 Witt Coax! 
Everyone knows the benefit of a well 

designed coaxial loudspeaker... a single - 
point sound source. Until now, the most 
popular coaxials presented severe power 
limitations ...had to have "trick" cross- 
overs...and needed time compensation. 
Gauss technology has changed all that. 

The new Gauss 3588 is the first 
computer designed coaxial. But, we know 
computers can't hear, so we used a panel 
of "golden ears" at the fall AES to help 
determine the final sound of the loud- 
speaker. This combination of computer 
design and great ears gives you a coax 
with the sound and the power you want! 

With a conservative power rating of 
200 watts RMS, this new Gauss coaxial 
has been tested to 750 watts delivering 
clean sound... and can "coast" along at 
control room levels still delivering great 
sound. Metric sensitivity is 95dB for the 
low frequency and 109dB HE 

Because of our proprietary design 
parameters, both drivers are virtually in 
the same acoustic plane, eliminating the 

need for costly time compensation net- 
works. For bi -amp operation, you can use 
any standard professional quality 
crossover. 

The unique cosh horn was designed 
using Gauss's exclusive Computer Aided 
Time Spectrometry (CATS") program. 
This design provides an extremely stable 
image... reduced second harmonic dis- 
tortion... and virtually no midrange 
shadowing. 

For additional information on the new 
Gauss coaxial loudspeaker, call or write 
Cetec Gauss, 9130 Glenoaks Blvd., 
Sun Valley, CA 91352, (818) 875-1900. 
Or better yet, hear it at a selected 
sound specialist soon. 

Sound Ideas for 
Tomorrow...Today! 

auss 
by Cetec 

m 1984 CeteoGau., 

Figure 6. Schematic representation of an 
8-FET 600W VHF amplifier. 

system is turned on, the modules do not 
simultaneously draw current from the 
power supply. Rather, each module 
switches on at a different time, thereby 
reducing the initial surge applied to the 
power supply. The time delay is only a 
few milliseconds, so it is not noticed by 
the operator. However, even this short 
time delay is sufficient to protect the sup- 
ply from the initial high current demand 
that would otherwise be present. 

One advantage of current solid-state 
designs is that catastrophic failure need 
not occur. With a tube final amplifier, if 
the tube fails, the station is off the air. 
With a well -designed solid-state system 
using combined power devices, the 
failure of a single semiconductor usually 
will not shut down the station. Instead, 
only a small reduction in radiated power 
results (typically less than IdB). 

Each of the modules in a typical design 
is combined through a high -power com- 
bining network. In addition to coupling 
the devices together to obtain higher 
power levels, the networks also protect 
the modules. Failure of any of the 
modules does not affect the other 
modules but simply reduces the output 
power by a fractional amount. Repairs 
can usually be completed by unplugging 

A 600W solid-state VHF module. 
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PR99 MK11 THE BALANCED BUDGET ATR 

The PR99 MKII is a fully professional, bal- 
anced in out ATR that's priced perfectly for 
broadcasters on a budget. Although com- 
pact in size, the PR99 MKII scores big on pro- 
duction features, audio performance, and long 
term reliability. 

Help for Deadline Dodgers When 
deadline pressure hits, the PR99 MKII 

comes to your rescue with new mi- 
croprocessor -controlled cueing and 
editing features: A highly accurate 
real time counter. Zero locate and 
address locate to find your cue and 
stop right on the money. Plus auto 
repeat for timing and rehearsing. The 

seconds you save will show in your 
production quality ... and your blood 
pressure. Other features include edit 
mode, tape dump, self -sync, input 
and output mode switching, input 
and output level calibration, and 
front -panel vari -speed. Console, re- 

mote control, and monitor panel 
available as options. 

Count on It The Swiss -engineered 
PR99 MKII has earned its reputation 
for reliability. From the massive die- 
cast chassis to the servo capstan 
motor, every part is milled and drilled 

to fit right and 
stay put. For a 
long time. Modu- 
lar electronics sim- 
plify maintenance 
and servicing. 

Pure Performance 
Purity of sound repro- 
duction has long been a 
hallmark of Studer Revox 
recorders, and the PR99 MKII 

is no exception. Noise, distor- 
tion, and frequency response 
specs rival those of recorders 
costing far more. 

All This for Not Much Competi- 
tively priced, the PR99 MKII carries 
the lowest suggested list price in the 
under -$2500 class. For more informa- 
tion, contact your Revox Professional 
Products Dealer Find out how easily you 
can fit the PR99 MKII's balanced perform- 
ance into your station's budget. 

J r R ox 
Studer Revox America, Inc 1425 Elm Hill Pike, Nashville, TN 37210/(615) 254-5651 
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the defective module and installing a 
replacement unit. 

Advantages 
There are a number of advantages to 

solid-state amplifiers. Reduced power 
consumption is one that broadcasters 
look for. Another advantage is that they 
usually provide wider fixed -tuned band- 
widths. For instance, an FM IPA may use 
a module that is sufficiently broad 
to cover the FM broadcast band. In 
this design, no tuning is required when a 
module is replaced. In some systems, it is 
not even necessary to shut down the 

transmitter. The modules can be replaced 
while the transmitter is on. This feature 
greatly reduces downtime from module 
failure. 

With modern technology, it is much 
easier to provide reliable, and 
economically operating transmitters. 
The engineer no longer needs to be con- 
cerned about monthly-or even 
weekly-changes in circuit parameters. 
Solid-state circuits tend to be stable and, 
for the most part, maintenance -free. 

Through the use of solid-state 
technology, computer modeling and 
manufacturing, it may not be too long 

The alternative to our 

"double isolation" headsets. 
The Shure SM! and SM2 Headsets isolate you from sound in 

two exclusive ways. 
First, these headsets use extra -large, pillow -soft ear pads for superior 
noise isolation and comfort. Second, they feature a noise -reducing mic, 
with a precision cardioid polar pattern, to leave background noises where 
they belong...in the background. The mic's tailored frequency response 
insures outstanding voice reproduction. 

Other features include: an all -metal 
boom and double -braced, all -metal head- 
band for greater durability and comfort; 
a patented boom mount for total mic 
position flexibility; detachable cable; and 
a stylish matte chrome and black finish 
that looks great "on camera" 

The SM2 is a dual -ear headset, the 
SM 1- single. For complete information, 
write or call Shure Brothers Inc., 
222 Hartrey Avenue, Evanston, IL 
60202-3696. (312) 866-2553. sxvRE 

Stedaeéreekeatue 

before engineers see completely solid- 
state 20kW (or more) FM and TV 
transmitters. Until then, new tube 
designs will continue to improve the effi- 
ciency and reliability of broadcast 
transmitters. 

Acknowledgment: Photographs used in this article 
courtesy of Varian EIMAC and Microwave Modular 
Devices. 
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Inside power - 
grid tubes 

A power -grid tube is a device using 
the flow of free electrons in a vacuum. 
It has an emitting surface called the 
cathode, one or more grids that control 
the flow of electrons, and an element 
that collects the electrons, called the 
anode. 

Triodes 
Most tubes used today are cylin- 

drically symmetrical. The filament or 
cathode structure, the grid and the 
anode are all cylindrical in shape and 
are mounted with the axis of each 
cylinder along the center line of the 
tube. Some triodes (3 -element tubes) 
are manufactured with the cathode, 
grid and the anode in the shape of a 
flat surface. Triodes so constructed are 
called planar triodes. This construction 
technique is used when it's necessary to 
provide short lead lengths within the 
tube. The close spacing reduces elec- 
tron transit time and, therefore, allows 
the tube to be used at high frequencies 
(up to 3GHz). The 3CX100A5 and 8755 
series triodes are representative of this 
type of tube. 

Tetrodes 
The tetrode is a 4 -element tube with 

two grids. The control grid serves the 
same purpose as the grid in a triode, 
while a second grid with the same 
number of bars as the control grid is 
mounted between the control grid and 
the anode. The grid bars of the second 
grid are mounted directly behind the 
control grid bars as observed from the 
cathode surface and serve as a shield 
or screen between the input circuit and 
the output circuits of the tetrode. 

The main advantages of a tetrode 
over a triode include: 
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DFS-3000N Digital Frame Synchronizer 

f your video synchronizer lets you 
down on a noisy feed, you need the 

new Leitch DFS-3000N. This digital 
frame synchronizer incorporates input 
processing circuitry that uses the latest 
in digital auto -correlation techniques to 
prevent intermittent frame grabbing or 
switching to black. Only Leitch offers 
this capability. 

LEITCH 
Progressive Concepts in Television Technology 

2..T T PILASE 
DES -3000N 
UIGLAL FNAME 

SIN :IIRIINIZER 

Ea 

Now you know one of the features of the 
Leitch DFS-3000N. But the advantages 
don't stop there. Neither should you. 
Write or call (toll free) for further 
information. 

In U.S.A. 1-800-231-9673 
In Canada 1-800.387-0233 

Leitch Video of America, Inc. 
825k Greenbrier Circle 
Chesapeake, VA 23320 
(804) 424-7920 
Circle (23) on Rawly Card 
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A critical part of power tube construction in- 
volves the bake -out procedure, in which 
residual gas is burned out of the assembly. 

Lower internal plate -to -grid feed- 
back. 

Lower driving power requirements. 
In most cases, the driving circuit need 
supply only I% of the output power. 

More efficient operation. Tetrodes 
allow the design of compact, simple, 
flexible equipment with little spurious 
radiation and low IM. 

Pentodes 
The pentode is a 5 -electrode tube 

with three grids. The control grid and 
screen grids perform the same function 
as in a tetrode. The third grid, the sup- 
pressor grid, is mounted in the region 
between the screen grid and the anode. 
The suppressor grid produces a poten- 
tial minimum, which prevents secon- 
dary electrons from being interchanged 
between screen and plate. 

The pentode's main advantages are 
that: 

secondary emission effects are 
reduced; 

it is well suited for linear amplifier 
service; and 

plate voltage can swing below the 
screen voltage without exceeding 
screen dissipation, allowing slightly 
higher power output for a given plate 
voltage. 

Cathode emitters 
The typical production -type oxide 

cathode is a coating of barium and 
strontium oxides on a base metal such 
as nickel. The oxide layer is formed by 
first coating a nickel can or disc with a 
mixture of barium and strontium car- 
bonates, suspended in a binder materi- 
al. The mixture is approximately 60% 
barium carbonate and 90% strontium 
carbonate. During vacuum processing 
of the tubes, they are baked out at high 
temperatures. As the binder is burned 
away, the carbonates are subsequently 
reduced to oxides. The cathode is now 
activated and will emit electrons. 

The typical oxide cathode operates 
CW at about 1, 000°K and is capable of 
roughly 200mA to 300mA per cm2 at a 
typical emission efficiency of 200mA to 

The production of power vacuum tubes is 
perhaps as much art as science. Shown is 
one of the glass-blowing stages used in mak- 
ing the envelope for a medium -power tube. 

A mesh tungsten filament before mounting 
in the tube base. Mesh filament construction 
provides a rugged structure that is resistant 
to shock and vibration. 

Testing of power -grid tubes involves both dc 
and RF measurements. Through careful 
design and construction, production varia- 
tions in operating parameters can be 
minimized. 

300mA per watt of heater power. The 
high emission current capability for 
each watt of heating power is one of 
the main advantages of the oxide 
cathode. Other advantages include 
high peak emission capability for short 
pulses and a low operating 
temperature. 

A thoriated tungsten filament is one 
form of an atomic -film emitter. 
Thorium is added to the tungsten in the 
process of making tungsten wire. 
Typically, about 1.5% of thorium in 
the form of thoria is added. By proper 
processing during vacuum pumping of 
the tube envelope, the metallic thorium 
is brought to the surface of the filament 
wire, and emission increases approx- 
imately 1,000 times. 

At a typical operating temperature of 
approximately 1,900°K, a thoriated 
tungsten filament will produce a 
specific peak emission of about 70mA 
to 100mA per watt of filament heating 
power. This is normally 5mA to 10mA 
of CW plate current per watt of fila- 
ment power. 

Thoriated tungsten filaments can be 
assembled in several different con- 
figurations. The spiral filament is used 
extensively in lower -power tubes. As 
the size of the tube increases, 
mechanical considerations dictate a 
bar -type filament construction tech- 
nique with spring loading to compen- 
sate for thermal expansion. A mesh 
filament can be used for both small 
and large tubes. It is more rugged than 
other designs and less subject to 
damage from shock and vibration. 

Gun -type emitters 
Some power tubes are designed as a 

series of electron gun structures ar- 
ranged in a cylinder around a center 
line. This construction allows large 
amounts of plate current to flow and to 
be controlled with a minimum amount 
of grid interception. With reduced grid 
interception, less power is dissipated in 
the grid structures. In the case of the 
control grid, less driving power is re- 
quired for the tube. I :T4)))) 
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SONY, 
BE7ACAM 

BCT-20K 

The nature of ENG and EFP business demands that you have 
one and only one chance to capture an event the moment it 
happens. 

And when you're talking one and only, you're thinking Sony. 
The Sony Betacam system is the one to record with, and 

Sony's Betacam BCT series cassette is the only one to record on. 
Our exclusive VIVAX" magnetic particles, special binder sys- 

tem, new surface treatment and anti -static shell are all specif- 
ically designed to ensure the highest level of durability and 
reliability. And most of all, the best audio and video signal 
performance possible. 

Your Sony Professional Tape Dealer will be glad to give you 
all the impressive facts and figures on Betacam BCT series 
cassettes. But the most important fact is: No Sony recorder 
should have to tape on anything less than Sony tape. 

SONY 
Proud supplier of tape 

for the Goodwill Games 

THE ONE AND ONLY 

Sony is a registered Trademark of Sony Corporation. 
The One and Only. Betacam and VIVAX are Trademarks of Sony Corporation. Circle (24) on Reply Card 
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Broadcast 
transmission systems 

By Carl Bentz, TV technical editor 

Constructing a broadcast transmission system involves 
critical engineering -intensive design considerations. 

The tower is the most visible part of the 
broadcast transmission system that sup- 
ports the TV or FM antenna or forms the 
AM antenna. Many aspects of tower 
design and construction, however, are 
not as obvious. 

Tower types 
Planning the transmission system is 

usually more critical to a successful 
operation than planning the studio. Not 
only must the system work right, it must 
withstand years of constantly varying 
weather conditions and present the 
fewest possible hazards to the surround- 
ing area and population. 

The choice of tower type-self-support- 
ed or guyed-is made primarily upon 
the basis of the available real estate at 
the tower site. Self -supported towers do 
not require as much space as guyed 
structures. However, the non -guyed 
tower must be structurally heavier 
because its stability is a function of 
design and the foundation provided. The 
cost of a self -supported tower will be 
greater than a guyed type by a factor of 
two or more, increasing with the height. 
If properly designed, a self -supported 
tower is no less or more reliable than a 
guyed tower. 

To achieve the necessary strength, all 
structural members must be heavier than 
those of guyed counterparts. When wind 
strikes the tower, side -mounted antennas 
or attachments may cause torque. The 
tendency to twist is counteracted by the 
strength of the legs and the manner in 
which bracing is attached between the 
legs. At the same time, the entire height 
of the tower tends to pivot around the 
leeward side of the base. The center of 
balance and foundation attachment keep 
the tower from tipping. 

Guyed designs 
Guyed structures present a different set 

of problems. Considering only static 
forces on a tower without wind, the 
designer is presented with a complex 
closed mechanical system. (See Figure 1.) 
Adding dynamic forces caused by wind 
and variations from seasonal conditions 
increases the complexity. 

The lower portion of the tower itself 
must be capable of withstanding the 
weight of the material above it. The en- 
tire length of the tower also must sustain 
the downward compression force 
resulting from the weights and tensions 
of several sets of guys. Naturally, top- or 

Figure 1. A complex, but 
balanced, system of static forces 
exists in a properly designed 
tower. When windloading is 
considered, many dynamic 
forces come into play. 

side -mounted antennas add to the total 
weight, along with feedlines for those 
antennas. The base pier and surrounding 
earth must withstand and support the en- 
tire downward force of the tower. 

Tensions presented by guy cables dif- 
fer with the height at which a set of guys 
is attached. In the simplest case, the 
lengths and tensions of all guys attached 
at a particular level should be equal. 
(Some engineers will allow variations 
from guy to guy of less than ± 10%. Un- 
equal tensions may result in non -linearity 
of the tower along its length and lead to 
a tower that is out of plumb. 

TORQUE 

WEIGHT OF TOWER 
AND GUYS PLUS 
GUY TENSIONS 

WIND 

UY TENSIONS 
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Continental FM Antennas Meet Your 
Power And Coverage Requirements 

Continental offers FM broadcasters 
a wide variety of models to meet 
commercial or educational station 
requirements: from low power to 
high power, including circularly and 
horizontally polarized, and dual 
polarized directional designs. 

G5 Series 
The most popular FM antenna in 

the United States today, this cir- 
cularly polarized antenna was intro- 
duced in 1976. The G5 is available 
from I to 16 bays, in super power 
and medium power versions. 

G8 Series 
Similar to the G5, but designed to 

achieve maximum circularity of 
coverage, especially when 
mounted on tower sections that 
have a 24" faceG4 

CPH/M Series 
A rugged, heavy-duty circularly 

polarized antenna capable of 
handling powers from 5 kW to 40 

kW. It's available from 1 to 16 bays. 

G4CPL Series 
Similar to the G4CPH/M series, 

but available only in I to 8 bays, 
and for low power applications. 

G4D Series 
This dual polarized directional 

antenna comes with a custom 
matching pole. It does not require 
deicing in normal environmental 
conditions; from 1 to 8 bays. 

Move up with Continental 
Whatever your antenna needs 

may be, your local Continental 
Sales Representative can help you 
with a choice of the best FM 

antennas available today 

1480 Cunnnent,d Electronics 4201 

a Division of Varian Associates. Inc PO bus 270879 Dallas, Texas 75 227 Ph: 12141 ;3rí1-7161 Tclrs. 2' VÚÌ1ÚÌÌ 
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Tension also depends upon the 
distance of the guy anchors from the 
base, ranging from 50% to 100% of the 
tower height. The greater the distance of 
the anchor from the base, the less ten- 
sion that must be placed on the guy for 
the desired amount of tower stability. 
However, towers with distant anchors re- 
quire longer and heavier guy cable. 

The number of guying levels needed is 
based upon the tensile strength of the 
tower itself, and the need to control end - 
to -end linearity. Curvature in the tower 
can add stress to one or two legs, leading 
to buckling. 

The plumb of the tower also is con- 
trolled largely by guying and should be 
as close to zero deviation as possible. A 
leaning tower places stress on the base 
and guys. If not corrected, this can lead 
to catastrophic failure of the structure. 

Icing of a tower presents an entirely 
different picture. How ice collects 
depends upon many factors, including 
height and wind direction. Icing is includ- 
ed in the EIA RS -222C standards for 
tower structures, but the unpredictability 
of ice collection on the tower and guys 
allows only approximations of its effects. 
The increase in loading by ice uses a fac- 
tor of 2/3 for the width added to rec- 
tangular or circular tower members. 
Design calculations sum this amount to 
the clean tower windload values. 

Tower designs require temperature 
considerations as well. For any location, 
maximum and minimum average 
temperatures determine approximately 
how tight (in winter) or loose (in midsum- 
mer) guys at a given tension will 
become. Guy weight is not changed, but 
forces on the tower are increased in cold 
weather, because of the greater tension 
on each guy. 

Because changes in guy length occur 
with temperature, the natural resonant 
frequency of the guy cables also ex- 
periences seasonal change. (Iceloading 
of guys also alters the natural 
resonance.) Although a resonant or 
vibrating guy is usually not a critical fac- 
tor, it should be noted in the design. 

Twist 
When wind is brought into the design 

NORMAL 
GUY 

ANCHOR 
TORQUE GUY 

Figure 2. Torsion guys, extending from tower 
faces, aid in reducing tower twisting. 

model, dynamic forces are added. Side 
attachments of any kind cause torque or 
a twisting of the tower. The torque may 
be reduced by adding torque arms to the 
structure. (See Figure 2.) Because the 
torque arms extend beyond the faces of 
the tower, they effectively add to the 
torque. 

Torque is important in all situations 
because of the stress it places on the 
structure. Torque has other significance 
for towers supporting microwave anten- 
nas and reflectors. The half -power beam 
width of an STL antenna, for example, is 
relatively narrow. The angular width of 
the beam is determined from the fre- 
quency of operation (X) and the parabolic 
reflector diameter (D), that is: 

2 e = (70X)/D. 
The angle is approximately 1.5° for a 
6 -foot dish on a 7MHz video radio STL 
link. Twisting of the tower by more than 
0.75° in either direction from the no -wind 
condition degrades signal reception. 

When passive reflectors redirect the 
signal from a ground -mounted transmit- 
ting or receiving dish, the allowable 
tolerance of the tower -twisting rotation 
is further reduced. Additional factors of 
angular tower sway and linear displace- 
ment also must be minimized for reliable 
link operation. 

Turning moments around possible 
pivot points (that is, any guy level on the 
tower) are additional stresses placed on 
the tower by wind. The entire tower 
tends to pivot around the base. The por- 
tion above the lowest guy tends to pivot 
around that point, and so forth. This ad- 
ditional set of dynamic forces significant- 
ly increases the complexity of the design 
project. 

Tower non -linearity may increase the 
effect of such moments, increasing the 
likelihood of buckling. The collapse of a 
tower from the failure of one guy is prob- 
ably more related to turning moments, 
increased by the sudden inequality of 
tensions at the guy point involved, than 
any other single factor. 

Additional moments may result when 
wind blows against the tower. The entire 
structure, acting as an extension of a 
guy, attempts to pivot around the guy an- 
chor, creating an additional downward 
force on the base pier. 

Other attachments 
Coaxial feedlines and circular or rec- 

tangular waveguides provide additional 
weight considerations to the entire 
design model. They also increase torque 
and straight windload forces. If the 
feedline is placed in the angle of a leg, 
both types of loading are increased, with 
torque being the greatest. If the feedline 
is nearer the middle of a tower face, 
windload will be greater than torque. 

The type of feedline also will change 
the amount of force. Rectangular (in- 
cluding square) waveguide produces a 
larger windload factor than circular 
feedline. Circular material causes only 

Cross -bracing in the tower for K7ZZ-TV 22 
(Seattle) adds structural strength to faces and 
the cross-section. 

two-thirds the load of rectangular 
material. 

Wind also can have an effect on the 
operating characteristics of the wave - 
guide. Because wind tends to deform the 
shape of either type of waveguide, it may 
be desirable to provide some type of pro- 
tection for the feedline. In this case, 
windloading by the protective material 
will take precedence over the feedline 
itself. 

Construction 
Just as the final tower specifications 

should be handled by a qualified design 
engineer, the actual construction should 
be contracted to a reputable and insured 
tower builder. As chief engineer for the 
station, however, you must take part in 
every phase of the project. Even if the 
tower, antenna and feedline installation 
is a turnkey project, you or another 
member of the engineering staff should 
monitor the progress. 

Monitoring the project requires the 
ability to interpret specifications and to 
observe each step. Any deviation from 
good engineering practices should be 
pointed out to the contracting foreman 
and to station management. Be familiar 
with the EIA RS -222C publication. 

As each guy point is reached during 
the project, observation of tower lineari- 
ty, plumb and twist should be noted and 
corrected. All three factors may result 
from incorrectly manufactured materials 
as well as improper construction pro- 
cedures. Guying tensions, as the tower 
grows, should be accurately set to avoid 
creating new linearity and plumbness 

44 Broadcast Engineering May 1986 

www.americanradiohistory.com



J 
EC g 
H . 

O 

. ° l.. e ó ,á °o 
N 

-Jú . '- d 0. d 
Ó 7 rJ' ó 

° 3 ó 
>o .ñ 

ao h = b N 4.- 
-c ro 7 O 

t>'. 

L w 
.R--, 

4. 

O 
pO 
v 3 

O 
' t b ^ Ñ 

5 á w 
I.> a u 4. 

N 
V O 3 g > " (I) bA 
w S\ cd °. 2 co ce 

C 
3 ú G 
O O C $> 

0\ e v> 2 
W w s! 4` o C ° 3 E N o 

N °p E U 
V C O 

3 9 ° ,.2 
_ 

1_. p vai F f/) 

L 

0 
. .= b p r:,-, `1.' 

.y U Ó 

O..â p ó -C ß. af C 
ó O 5 s.. ro p 

p e ? V 
ÿ c . 

aei 
3° y 3 

0 , > w bq ÿ C r. V V 

G y O OV _. C¡ : 0. 
Ó. á. O 

ai 

- ÿ 
c.p5 =a p;b-, Tn. a`i Ó cá 

Ó. 8 ^' > aí ` Ó CO 

.= N 

a5i .5 3 º ó 
a;? n. o 

-o e o E ó u º 3 . cá O0 ° 
Oo 

7 b 
Ó 0+ 2 e a`i 2: - a ó 

^p3 

º ó -° 
3 m ° c ro 

yy 

I 

o 
Ó 

S 
~ C. ° Ú w; 

w w . O 
2 

C 
ea V F C Z áº°º 

C C0. . ú bA i 

w 5 O O 

*z' oo cÉ°' ßóó 
a, 

vi c C l PG > G g ó. 
° 

. F` d a. -o >°, 

Leaders in Signal Switching and Control 

Circle (27) on Reply Card 

May 1986 Broadcast Engineering 45 

www.americanradiohistory.com



LINEAR FORCE 

LINEAR 

y 
ROTATION 

Figure 3. Without cross -bracing, the rectangular form is structurally less rigid than the 
triangular form. Tendencies toward rotation and a flattening deformation of the rectangular 
structure are caused by external forces applied to an edge. In the triangular structure, the force 
is translated primarily to rotation. These tendencies apply for such structures either as tower 
face bracing or as tower cross -sections. 

problems as the height adds more stress. 
Any deformation of tower members 

should be noted and discussed with the 
designer prior to putting the element into 
place. It is possible that a bent element 
will not have an effect upon the final 
project. However, any bending of metal 
may signal a point of metal fatigue that 
could result in a disaster. 

Every fastener in the tower structure 
should be securely tightened. A consci- 
entious foreman will cooperate by hav- 
ing each fastener rechecked by the crew. 

1f you have any question about prog- 
ress of the project, request an explana- 
tion and proof. The tower presents the 
greatest liability for which the station is 

responsible. Concerns during the con- 
struction phase are more easily 
answered and dispelled at the time they 
occur, rather than later, when a failure 
produces court hearings, insurance in- 
vestigations, a loss of public confidence 
in the station, property damage and 
possible injury or death. 

Rules for safety 
A number of regulations in regard to 

towers and support structures must be 
observed. In Volume 1, Part 17, the FCC 
spells out painting and lighting re- 
quirements for towers ranging from less 
than 250 feet to more than 2,000 feet. 

By naming paints, colors, lamps and 

ECEE 
EMCEE BROADCAST PRODUCTS, WHITE HAVEN, PA., (717)443-9575 

FOR OVER 25 YEARS 
Manufacturers of MMDS, 

ITFS, LPTV Equipment, 
Systems and Installations. 

For representative in your area 
CALL 800-233-6193 

OR 
TWX 510-655-7088 

lighting filters, the FCC provides the 
greatest measure of safety in conjunction 
with aircraft. The Occupational Safety 
and Health Administration focuses on 
personnel safety matters. OSHA's main 
concern is for the people who must work 
on and around the tower structure. 

Many cities have statutes applying to 
broadcast facilities in regard to antennas 
and towers and safety of the general 
public. In some cases, the local regula- 
tions may be far more stringent than any 
demands from the FCC and OSHA. 

The various tiers of regulations may 
seem to be overkill to some. Yet, the 
tower represents a liability for which the 
broadcaster is solely responsible. The 
regulatory efforts at each level are in- 
tended to aid the broadcast industry in 
reducing such liability. 

On the tower 
The majority of work to be done on ex- 

isting towers will be limited to two proj- 
ects: replacing lamps and/or colored 
lighting filters and occasional painting. 
Ideally, a reliable tower service company 
will be contracted to perform these tasks. 
Replacement lamps should be kept in 
stock to assure that any failures can be 
corrected quickly. 

Painting is a long-term project. Even if 
a known service company is contracted 
to do the work, the station engineer 
should oversee the project. Not only 
must the paint and its application answer 
FCC and FAA requirements (see FCC 
17.53), but painting may have a direct ef- 
fect on the longevity of the structure. 
Galvanized metal usually does not re- 
quire painting as non -coated metals do. 
Even so, the zinc coating of galvanizing 
will eventually wear away. 

Seven points are suggested by NAB in 
regard to contracting the tower painting 
project: 

purchase the paint yourself, in accord- 
ance with FCC rules; 

require brushing, scraping and priming 
of the structure before the final coat of 
paint is applied; 

require painting to be done only when 
the tower is dry and the relative humidi- 
ty is low; 

require painting to be done only if the 
tower temperature is at least 50°; 

apply paint as specified by the 
manufacturer; 

inform the painters that the job will be 
inspected as the work progresses; and 

require evidence of insurance cover- 
age of the painting company for its 
employees. The coverage should include 
worker's liability, contractor's public lia- 
bility, contractor's protective liability, 
automobile liability and direct -damage 
insurances. Request your insurance rep- 
resentative to investigate the evidence of 
coverage. 

Inspections 
As with other equipment around the 

station, preventive maintenance may aid 
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AMEK announces 
the "soft" solution. 

Introducing the APC 1000TH.. 

Over twenty years ago, the 
concept of multi -track 

recording for stereo went 
from two to three tracks. 

Today, mixing 64 tracks is 

not unusual. The nature of 
audio, with digital sources 

and programmable 
electronic instruments, and 

the wide variety of 
functions demanded in 
recording have radically 

changed the requirements 
for an audio console. 

Clearly, the answer to 
today's needs for audio 
control does not lay in 

yesterday's thinking. AMEK, 
long the leader in audio 

console innovation, has just 
re -defined audio control - 

the virtual console. 

By removing the constraints 
of twenty -year -old console 

philosophy, AMEK has 
designed the obvious solu- 
tion for recording, sweeten- 
ing, TV Stereo, and film. The 

need for operational 
features and instant repeat- 

ability has grown but has 
yielded consoles of out- 

sized proportions and 
excessive electro- 

mechanical complexity. In - 
line or split monitors, and 
hard -wired systems, limit 

the operator's capabilities. 

Distributed by: 

AMEK CONSOLES INC., 10815 Burbank Blvd., North Hollywood, CA 91601 Tel: 818-508-9788 Telex: 662526 AMEK USA 
AMEK SYSTEMS AND CONTROLS LTD, Islington Mill, James St., Salford M3 5HW U.K. Tel: 061-834-6747 Telex: 668127 AMEK G 
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The AMEK APC1000 Large 
Architecture ConsoleTM System 
is the "soft console" we've all 
waited for. Centralizing all 
redundant switch and control 
functions into one simple 
logic driven key entry panel 
has greatly expanded the 
flexibility, while reducing the 
overall size of the console 
and dramatically increasing 
accessibility. Dynamic Reset,TM 

Synchronous ResetTM and 
simplified Recall, up to 128 

inputs and 64 busses are just 
a few of the features of an 
APC1000. 

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

Take a closer look at the 
APC1000 and the BCII .. . 

the soft solutions to today's 
serious engineering needs. 
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in avoiding tower problems. In theory, a 
stainless or galvanized steel tower should 
stand for an extended time without caus- 
ing concern. Frequent fluctuations in 
weather and its varied effects on out-of- 
door segments of broadcast facilities 
significantly shorten the time that a 
tower should go without attention. 

Insurance requirements often specify 
that complete inspections of the tower be 
made annually as a requisite for renew- 
ing coverage. In some areas, local stat- 
utes also require inspections to be made 
and the results approved by a profes- 
sional engineer. During such inspections, 
search for any sign of wear, stress or cor- 
rosion of the tower, all attachments and 
hardware. 

Check guys, guy attachments on the 
tower, guy anchors and insulators (if 
used). Greasing the guys may be 
desirable if a trend toward excessive 
rusting is noted. Include all ladders, cat- 
walks, ice bridges and other ancillary 
parts of the tower in the inspection. Pay 
special attention to concrete foundations, 
the ball gap of AM towers and weep 
holes on base insulators. 

In addition, check guy tensions, lineari- 
ty and plumb of the tower. These factors 
can be checked occasionally by station 
personnel, if the proper equipment is 
available. Your tower structural consult- 
ant should be able to assist in developing 
an inspection plan. Checks throughout 

the year and especially after storms or 
high winds can help you to locate a 
potential tower failure and prevent it. 

Tower security 
Security at the tower site is essential in 

regard to a station's liability. AM towers, 
for example, require that locks are pro- 
vided both on the tuning house and 
fence at the base. See section 73.40(b). 
Failure to keep the area secured violates 
the FCC regulation. Even more critical, 
however, is the liability of the station, if 
an unauthorized person enters an 
unsecured area and is injured or killed. 
An unlocked gate or insufficient fence 
makes the station directly responsible. 

If proper security of a compound at the 
base of the tower is breached by 
unauthorized personnel, the responsibili- 
ty and liability of the station should be 
minimal. The station may have to show 
that the security arrangements were suf- 
ficient. However, if the individual broke 
or climbed the fence for access, the 
case would most likely be considered 
burglary. 

Guy points should also be secure. 
Because the tower structure and its guys 
form a complex system of forces, any 
change in the system produces an im- 
balance that may be disastrous. There 
are a number of cases in which guys 
have been cut by vandals, social fanatics 
or disgruntled employees. 

Many remote -control systems include 
control and feedback channels that may 
be used for security monitoring pur- 
poses. Sensing for such applications can 
be expensive, but the cost is insignificant 
when compared with the investment that 
a transmitting tower represents. 

From transmitter to antenna 
The link from the transmitter to the 

antenna is the feed or transmission line. 
The type of line used depends upon 
several criteria: 

How much power will the line be ex- 
pected to carry? 

What is the frequency of operation? 
What efficiency is desirable? 

From these questions, a choice between 
coaxial line and rectangular or circular 
waveguide can be made. 

Current designs for VHF TV and FM 
broadcast use coaxial feedline almost ex- 
clusively. UHF TV may use either coax 
or waveguide, although a preference for 
waveguide is noted for higher UHF chan- 
nels. Microwave frequencies are more ef- 
ficiently carried through waveguide. 

Coax 
The power to be carried by a coaxial 

line dictates the size of the cable. The 
greater the power requirement, the 
larger the diameter. At a given power 
level, increasing the operating frequency 

Continued on page 52 

Get safe storage 
and transport of 
edit decision lists. 

CMX systems compatibility is one of the unique features of 
the Greco Systems' EDL Minifile-a high capacity disk 

storage system used in video edit applications for storing, 
retrieving and transporting edit decision lists on disks. 

Edit decision lists stored on the Minifile can be read by 
CMX systems. In turn, the lists created with a CMX system can 
be read by the Minifile and transferred to other video edit 
systems. This makes for substantial savings on your video 
"rough cut" 

Greco Systems EDL Minifile interfaces with all video edit 
systems including Convergence, EECO, Paltex and Sony 
among others. It can also be interfaced with off-line editing sys- 

tems, printers and computer systems. 

EDL Minifile. The CMX compatible system. 

,M 

Greco Systems is the leading manufacturer of specialized 
mass storage systems for the video edit industry. EDL Minifiles 
are currently being used by such leading companies as Grum- 
man Aerospace, AT&T Technologies and Lucasfilm Ltd. 

For safe storage and transport of edit decision lists, you 
don't have to call Brinks, call Greco Systems and talk to Bill 
Barnett at 800-621-0852 Ext. 395. 

Greco Systems 
372 Coogan Way 
El Cajon, California 92020 
(619) 442-0205 
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 1 Input, 6 Outputs Per Channel 
Designed For 150 or 600 Ohm Systems 
+27 dBm Output Capability 
0.050 o (or Less) Distortion 
Front Panel LED's Indicate Overloads 
DF -609 Rack Frame Accommodates 10 Modules, 
A Total Of 120 Outputs 

THE D-525 JOINS OUR FAMILY 
OF COMPATIBLE MODULES: 

D-523 - Maximum Headroom D.A., Wide 
Dynamic Range 

D-524 - Mic/Line Amplifier, Adjusts and 
Standardizes Incoming Signal Levels 
D-526 - 8 Output Single Channel D.A. 
D-522 - D.A., Designed For Wide Band SMPTE 
Time Code Application 

Write for 
details on 
the complete 
line of DAs 
from. . 

DATATE K 
1121 Bristol Road. Mountainside, NJ 07092 1-800-882-9100 

201-654-8100 TELEX 833 541 DATATEK MTSD 
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CVII weld WE'RE 
Continued from page 48 
also means increasing the size of the 
coax to reduce attenuation. 

Coaxial feedline is manufactured to 
meet a characteristic impedance (Z,), 
which is used throughout the system. 
The characteristic impedance results 
from either a voltage and current or 
from lumped capacitive and inductive 
values; 

Z0 =(L/C)"2_V'/I'. 
L and C are reactively related to frequen- 
cy. As frequency increases, inductive 
reactance increases, while capacitive ef- 
fects are reduced, according to the for- 
mulas: 

XL = 2afL and X. = (27rfC)' 

The change in attenuation with fre- 
quency also is related to the skin effect of 
conductors. At higher frequencies, the 
signal penetrates less deeply into the 
center and outer conductors of the coax. 
Because the signal current must travel 
through a smaller cross-sectional area of 
the conductor, more resistance is, in ef- 
fect, observed. 

The outside diameter of the center 
conductor and the inside diameter of the 
outer conductor also relate to the Zo of 
the line. Any variation in the relationship 
between the two dimensions and the 
spacing of the center to outer conductor 
results in a change of Zo. Such variations 
may occur at joints in a rigid coax run, a 

If you're gearing up for greater 
capability, used equipment 
from Ampex can save you 

money. You'll save time search- 
ing, too, because we have a wide 
selection from virtually every 
manufacturer-for post -produc- 
tion, broadcast or in-house 
operations. 

Give your nearest Ampex sales 
engineer a call. His list of used 
equipment ranges from "as is, 
where is" to reconditioned-so 

there's bound to be something 
that fits your needs and your 
budget. 

Atlanta (404) 491-7112 Chicago (312) 593-6000 
Dallas )214) 960-1162 Los Angeles (818) 240-5000 

New Jersey (201) 825-9600 
(In New York (212) 947-8633) 
San Francisco (415) 367-2296 

Washington, DC (301) 530-8800 
Canada (416) 821-8840 

AMPEX 

Looking f 
use p e q ui ment ? 

us first. 
'd. . 

r4' 

C 1986 Ampex Corporation 

°CI! 

s 

D 

1 

Zo = 138LOG,o D 

d 
AIR DIELECTRIC 

Figure 4. The outside diameter of the inner 
conductor and the inside diameter of the outer 
conductor determine the characteristic im- 
pedance of the coaxial material line. 

mismatched load (antenna) or dents in 
the feedline. 

VSWR 
Variations in Zo are the cause of the 

phenomenon of standing waves. The 
amount of power sent toward the load 
and the amount of power reflected (the 
return loss) by the load forms the stand- 
ing wave ratio (VSWR). Reflections occur 
at any time that Zo changes, forcing 
some portion of the RF energy to be 
returned toward the transmitter. At the 
transmitter connection, the signal is 
reflected again toward the antenna. 
Because of the delays caused by reflec- 
tion times, the reflected signal will not be 
in time with the primary signal. In televi- 
sion the results are echoes or ghosts in 
the picture. In radio, VSWR problems 
cause a degradation in stereo separation 
and subcarrier performance. 

Burnout 
The constant motion of coaxial 

feedline, as a result of wind and 
temperature, can have a grinding effect 
upon the connections of the transmission 
line sections. In severe cases, a powder 

Main article continues on page 56 

Metallic particles, collecting on this coaxial 
spacer over several years, finally resulted in a 
feedline burnout. i 
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THE FIRST INTELLIGENT 
BROADCAST 

COLOR MONITOR 

:=.ET :.,put 2 QUAD AUTOMATIC 
Slot 3 coded a 

r,Ob'ROLS DISPLAY FUNCTIONS 
Cant rast 100 Size UNOERSCAN 
Brightness 100 Sync source INTERNAL 
Saturation 100 Sync t.cte. SLOW 
Hue 100 Colortemp, 6E00 K 
Aperture 100 Vert. freq AUTOMATIC 

Safe area OFF 
DECODER FUNCTIONS Oatablanking OFF 
olor AUTOMATIC Scan delay NORMAL 
Aperture OFF 
Womb OFF 
Set up 
Becas id. 

YES 
AUTOMATIC 

To exit with saving 
exit without saving : 

BARCO INDUSTRIES' new CVS 
professional broadcast monitor is 
microprocessor -based to make it intelligent 
in operation and easy to use. 

It has both a digital and an ana cj bus for 
maximum flexibility. Plus four "open" slots 
that let yoL plug in today's options and those 
yet to come. As new features do come 
along, you II be able to add them through 
software - no hardware changes 

All CVS functions are controlled from the 
front of the monitor or from a remote 
keyboard. An optional master reTcte 
permits control of a series of monitors. 

ENTER 
CLEAR 

WE PUT THE FUTURE IN THE PICTURE. 

BARU> 
inousTRiEs 

OEM ®12e 

You car also store, and automatica ty call 
up, either calibrated presets or your own 
preferred presets. 

Like our best master control moniti s, the 
CVS has Autocratic Kinescope Biasing 
(AKB) to mainta n color and black le.ef 
stability. 

The CVS also generates more internal test 
patterns than any other tnor. itor. Thev 
include white field.cross na ch and coor 
bars. 

The CVS is aiaiable In both 14 inch and 
20 inch versions, and proviaes outstanding 
picture quality in aty TV staidard. 

For complete specifications, c atact your local BARCO INDUSTRIES Dealer or BARCO INDUSTRIES, 170 Knowles Drive. Suite 212, 
Los Gatos CA 95030. Phone : (408) 370-3721. 

BARCO INOUSTRIES is a member of the ACEC-group. 
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Upon closer inspection 
Are you planning changes to your 

transmission system? If such changes 
will alter the loading of the tower in 
any way, you should first have the 
structure thoroughly inspected. A 
number of reliable professional 
engineers provide such inspection serv- 

This damage may have resulted during the 
tower construction or during the 1972 
antenna installation. Deformation indicated 
by the top arrow is obvious. The bottom ar- 
row indicates bending of the vertical por- 
tion of the horizontal member. 

ices. You may discover that structural 
work is required before any additional 
stresses are placed on the tower. If 
prevention of a catastrophic collapse 
resal#s, however, every penny of the 
inspection and repair cost is well spent. 

The tower shown here was originally 

Have these bolts been loose since the 1969 
construction? The tower was painted at least 
once between the inspections, but the paint- 
ing crew would not have been looking for 
this type of problem. 

erected .in 1969. When the initial owner 
was forced off the air in 1972, the 
channel assignment of the new owner 
required an antenna change. An in- 
spection was made in 1973. The next 
inspection occurred in 1980, at which 
time these photographs were taken. 

Rusting of ungalvanized fasteners holding 
the electrical conduit might not have major 
consequences. However, if rusting continues, 
weakening the feedline hangers, the coaxial 
line could become detached and, subse- 
quently, suffer wind damage. 

Will Your Sta 
One violent strike and you're 
fried-downtime and I''st revenu. 
Only our unique surge protectork' 
truly handles the big hits f 
without exposinc your 
equipment. Conretititme 
systems can't. 
Before you get 
hit... call us. 

>Y`t ._..-.":'T '..... .e....r,..yiy . :'.wwl1.::.s:l 
41, 

éxt? 

., 
X.3," -i 

W^ : T T Vi ;14 
L.E.A. Dynatech 
12516 Lakeland Road, Santa Fe Springs, CA 9G6T0 TWX 910-586-1381 (in CA) (213) 944-0916 (outw.de CA) (800) 654-8087 
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McCurdy's audio consoles reach 
listeners of every music persua- 
sion. From country to classical, 
jazz to contemporary. Rhythm 
and blues to rock 'n roll. Radio 
stations across the board rely on 
McCurdy equipment. 

In particular, the SS8800 
Series A and E Audio Consoles. 
These have defined a continuing 
evolution of one of the indus- 
try's most successful, critically 
acclaimed and wide.y imitated 

Circle (35) on Reply Card 

aucio brcadcasting consoles. 
Here is a fully modular sys- 

tem_ whic z provides complete 
facili ies fir tie mixing, mori- 
toring and ccntrol of audio FO - 
gram material in broadcast o: 
other rrnfess_onal applications. 

The frli2Curdy SS8800 stereo 
consoles are available in 8, 10, 
16, 23, and 24 channels 
with a .vide range of features 
for nn -air anc production 
appiiat_on. 

McCURDY 

GCigCureg 
McCurdy Radio Industries 

108 Carnforth Road, Toronto, Ontario, 
Canada M4A 2L4 Tel: (416)751-6262 Telex: 06-963533 

In U.S.A.: RAM Broadcast Inc. 
346 West Colfax Street, Palatine, Illinois. U.S.A. 60067 

lèl: '312)358-3330 
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Hardening the tower 
The tower will stand, no matter 

what. That, in short, was one of the 
prime specifications for the Gannett 
site 441 tower just outside Miami. The 
1,045 -foot structure serves WINZ-FM 
and eight other FM stations using a 
community antenna, and supports two 
side -mounted UHF TV antennas as 
well. 

Miami broadcasters and others 
situated along the Atlantic and Carib- 
bean shores have a problem that the 
rest of the United States doesn't usually 
face. When hurricane season comes, 
even early warnings can't help a sta- 
tion to weatherproof the tower and 
antenna. However, these broadcasters 
have already taken precautions 
against these winds, which can exceed 
120mph. 

The Gannett tower design specified a 
windload factor of 100psf on the flat 
12 -foot faces. Circular forms exhibit a 
66.7psf loading factor. Using the stan- 
dard equation to relate wind pressure 
and velocity: 

P = KV2, 
a 100psf pressure results from a wind 
of 158mph. K = 0.004 and includes a 
gust factor and drag coefficient for fiat 

The WINZ-FM transmitting facility stands be- 
tween Miami and Fort Lauderdale, away 
from high-rise congestion. 

surfaces. 
An original design for the structure 

included a candelabra top arrange- 
ment of three masts. One would sup- 
port two FM antennas, a Class CI at 
the 984 -foot level and a Class C above 
at 1,010 feet. The other two masts were 
planned for television. 

This design was dropped because the 
structure would compromise the FM 
vertical characteristics that were 
desired. The tower was intended 
primarily for FM and TV, therefore, 
would take second place with side - 
mounted antennas below the top. 
Meanwhile, all FM stations would be 
handled by a 6 -bay directional anten- 
na that would allow the signal to be 
shaped to cover the coast of Florida 
and the Bahamas. 

The second plan involved two 6 -bay 
arrays, one for the C's and one for the 
Cls. The system consultants deter- 
mined a third plan that simplified 
structural design even more. The FCC 
approved allowing the Cl stations to 
operate at 96kW ERP and the C's at 
100kW ERP, all stations using a single 

Three million pounds of tower are supported 
by a base structure that is approximately 2' 
8" in diameter. Unseen is the 16 -foot -square 
cement base pier. The legs are 10 -inch -solid 
steel. 

antenna capable of a 180kW input. 
The tower, as constructed, includes 

10 -inch -solid steel legs, supported by a 
base, almost 2.4 feet in diameter, that 
allows the tower to rotate. The base 
pier cap is 16 feet square and five feet 
thick, poured over an array of 25 
37 -foot pilings. 

Six guy anchor points provide three 
inner and outer attachment locations 
for the five sets of 3 -inch guys. Inner 
anchor points for level one and two 
guys include 10'x13' pile caps over 
eight 37 -foot piles. Outer points are 16 
feet square, poured over 16 37 -foot 
piles. Post -tensions arrangements are 
provided on outer points. 

The directional characteristics of the 
transmission pattern require that ex- 
cessive twisting of the tower is mini- 
mized. While the stress of torque on the 
tower structure is reduced by the 
rotatable base, guys at levels four and 
five (767' 6" and 962' 6'; respectively) 
include dual guys attached to torque 
guy points. In addition, the anti -torsion 
controls avoid communication failures 
to the several STL microwave dishes 
mounted below the 500 -foot level. 

To the side of the tower, a bridge structure 
supports and protects the feedlines. The top- 
most guys can be seen attached to a torque 
arm. 

Continued from page 52 

of copper forms inside the line, settling 
on the non-conductive spacers that keep 
the center and outside conductors prop- 
erly separated. As the copper dust col- 
lects, it changes the characteristic im- 
pedance and VSWR of the line. 

VSWR indicates inefficiency and may 
result in heat being generated at the 
point of the mismatch and other points 
along the line. Arcing also may occur, 
particularly if a partial electrical path is 
created by such copper dust on the 
spacer. When an arc occurs, heating at 
the point of the arc may establish a con- 
ductive path. The heat of the arc may 
melt or even char the spacer, allowing 
the two conductors to come in contact 
with one another. This mechanism 

results in a burnout failure in FM and TV 
transmission systems. 

Waveguides 
Signal propagation in waveguide oc- 

curs much differently than in coax. A 
radio signal in free space exists as elec- 
trical and magnetic fields oriented at 
right angles to the direction the signal is 
traveling. An RF signal confined to 
waveguide travels in much the same 
manner, although different modes may 
exist. 

The propagation mode in waveguide 
defines the electrical and/or magnetic 
fields that may be at 90° angles to the 
path of signal travel. Each mode has 
characteristics that may be advan- 
tageous to or detrimental to signall 
transmission. A detrimental mode means 

reduced efficiency and possible heat 
generation. 

The frequency and mode applicable to 
waveguide are determined by the dimen- 
sions of the material. For higher frequen- 
Part of the 9 -station combining network for 
the Gannett site 441, Miami. All stations are 
Class Cor Cl. 
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Genesis nw rm 
n Withx-nv~u 1TM ^uxv990 

digital8ff8CtS system 
increases creative capabilities to your imagination's limit. Create through 
seK-pK]nlntng,|COO'ÓóVgOOOeDUS8OÓ|nStrUCtKJOSk}[S8qu9DCes!DVoNoDg 
moves, freeze, flips, tumbl i , shadow, variable aspect ratio, 
XY mosaic, strobe, and source change. 

GgneGiG1ACT1offgnu: 
(1] 3 -Axis joystick control 
3 Keyframe creation of sequences 
3 Smooth curvilinear movement 
3 Frame accurate duration of a sequence 
3 Routing switcher interface for dual input switching 

when flipping and tumbling 
CI Three levels of se ence storage: 

RAM, internal and portable 

G9n8SiG1ACT1...AuG8r-fri8nd|ydigita|eff8Ct8Syst8nnfOryDurvideo 
productions. An ACT not to be missed at $27,990. 

Microtime, Inc. 
1280 Blue Hills Avenue 
Bloomfield, CT 06002 USA 
Tel: (203) 242-4242 
TWX: 710-425-1165 

NN ÖC NNN~ 
A Subsidiary of ANDERSEN GROUP 

Northeast, Ray Bouchard (609) 895-3716 
Central, David Everett (312) 934-9191 

Southcentral, Steve Krant (214) 644-0232 
Southeast, Jerry Rankin (404) 979-4437 

Western, Chuck Bocan (714) 989-4433 
aonmsIs 1 and ACT i are trademarks mmicmumo.Inc. 
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cies, smaller dimensions may be used to 
prevent wrong modes from occurring. 

Just as with coax, changes in dimen- 
sion of a waveguide run may produce 
changes in the system VSWR. The 
pressure of wind blowing on the 
waveguide may be sufficient to cause a 
deformation. A varying VSWR along the 
run may produce reflections in the same 
manner as coax, but another reflection 
produced by mismatched polarization 
also may occur. 

When signals leave an antenna, they 
are given a characteristic polarization by 
the antenna design. When signals enter 
the waveguide from the transmitter, they 
also are given a certain polarization. As 
the signals reach the antenna, signals in 
the waveguide of the proper polarization 
are transferred to the load. Changes in 
polarization result from dimensional 
changes in the waveguide. 

Transmission lines are usually pressur- 
ized primarily to keep the air inside the 
line dry. Rectangular waveguide cannot 
withstand the same amount of pressure 
that circular waveguide allows. As a 
result, deformation from outside forces, 
such as wind, may have a greater effect 
on rectangular material. 

Care must be used when installing any 
type of feedline system. Because any 
change in the shape of the line alters the 
operating characteristics, dents should 

be avoided. Connections between sec- 
tions must be properly seated and 
secured with the specified number of 
bolts. For more information on circular 
waveguide, see the article, "Using Cir- 
cular Waveguide," page 74 in this issue. 

RF combining 
The FCC's 80-90 decision regarding FM 

power levels has resulted in a significant- 
ly increased interest in constructing tall 
towers and operating several stations in- 
to a single transmitting antenna. The 
primary requirement of such combining 
systems is isolation from input to input. 
Insufficient isolation may result in high - 
power intermodulation or conversion 
products that radiate on frequencies not 
assigned to any of the stations. Inter - 
modulation and signal spurs must be at 
-80dB, relative to the transmitter output 
power. 

Filtering circuits used to achieve the 
required separation must be linear across 
the passband of any one FM channel, 
and the overall combiner linear across 
the entire FM band used by the stations. 
Filters, by nature, usually cause some 
phase -shifting or group delay and band- 
pass reduction. Such phase shifts result in 
degradation to stereo separation and 
subcarriers of the individual carriers. 

Filters are characteristically frequency - 
selective. In a combiner, however, the 

frequency response of the network must 
remain flat over an FM channel. Signifi- 
cant signal amplitude changes of in- 
dividual channels, as well as throughout 
the entire network, should be avoided. 

INPUT 1V<O° 
STRAIGHT - 
THROUGH 

OUTPUT 
0.707V<0 ° 

PHASE. 
SHIFTED 
OUTPUT 

0.707V< - 90° 

Figure 5. The operation of a generalized 3dB 
coupler. 

Directional coupling 
The method currently found most ap- 

plicable for multiple FM signal combin- 
ing uses the balanced or constant im- 
pedance approach. A series of high - 
power hybrid 3dB directional couplers 
allows an efficient combining of several 
individual signals into a single feed to the 
community antenna. 

In essence, the directional coupler con- 
sists of a low -loss through -path between 
an input and the output. A second input, 
the tap, allows an additional signal to be 
injected into the through -path without 
letting energy from the through -path 
leak back toward the tap input. 

Talk To Us First... about o Downstream Keyer 

Model 1231 

Q 
O 

t. 

It could save you a bundle! 
Model 1235 

Mix or cut a single key source 
Fade to black 

Matte generator for colorizing keys 
Optional Analog key bordering 

Up to 6 simultaneous key signals over one backgrou 
*Internal matte and masking generators 
Rack or console mount control panels 
Timed key dissolves, or key cuts 

Fade or cut to black 

Edit system control capability 

Optional Analog key bordering 

64 

Model 1238 
Versatile single key 

system 

Self key or external key 

Remote or local key 
control & adjustment 
capability 

Many uses for special 
effects 

tte generator 

Call us for a complete brochure 
P.O. Box 1960, Grass Valley, CA 95945 

GRAHAM-PATTEN SYSTEMS, INC. 916/273-8412 
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LUTH... OR 
CONSEQUENCES. 

If you haven't heard JBL's new generation of Studio Monitors, 
you haven't heard the "truth" about your sound. 

TRUTH: A lot of monitors "color" their 
sound. They don't deliver truly flat 
response. Their technology is full of 
compromises. Their components are 
from a variety of sources, and not 
designed to precisely integrate with 
each other. 
CONSEQUENCES: Bad mixes. Re -mixes. 
Having to "trash" an entire session. Or 
worst of all, no mixes because clients 
simply don't come back. 

TRUTH: JBL eliminates these conse- 
quences by achieving a new "truth" 
in sound: JBL's remarkable new 4400 
Series. The design, size, and materials 
have been specifically tailored to each 
monitor's function. For example, the 
2 -way 4406 6" Monitor is ideally 
designed for console or close -in listening. 
While the 2 -way 8" 4408 is ideal for 
broadcast applications. The 3 -way 10" 
4410 Monitor captures maximum spatial 
detail at greater listening distances. And 
the 3 -way 12" 4412 Monitor is mounted 
with a tight -cluster arrangement for 
close -in monitoring. 
CONSEQUENCES: "Universal" monitors, 
those not specifically designed for a 

precise application or environment, 
invariably compromise technology, with 
inferior sound the result. 

TRUTH: JBL's 4400 Series Studio Moni- 
tors achieve a new "truth" in sound with 

an extended high frequency response 
that remains effortlessly smooth through 
the critical 3,000 to 20,000 Hz range. 
And even extends beyond audibility to 
27 kHz, reducing phase shift within the 
audible band for a more open and natu- 
ral sound. The 4400 Series' incompara- 
ble high end clarity is the result of IBL's 
use of pire titanium for its unique 
ribbed -dome tweeter and diamond 
surround, capable of withstanding forces 
surpassing a phenomenal 1000 G's. 

CONSEQUENCES: When pushed hard, 
most tweeters simply fail. Transient 
detail blurs, and the material itself 
deforms and breaks down. Other materi- 
als can't take the stress, and crack under 
pressure. 

TRUTH: The Frequency Dividing Net- 
work in each 4400 Series monitor allows 
optimum transitions between drivers in 
both amplitude and phase. The precisely 
calibrated reference controls let you 
adjust for personal preferences, room 
variations, and specific equalization. 
CONSEQUENCES: When the interaction 
between drivers is not carefully orches- 
trated, the results can be edgy, indistinct- 
ive, or simply "false" sound. 

TRUTH: All 4400 Studio Monitors fea- 
ture JBL's exclusive Symmetrical Field 
Geometry magnetic structure, which 
dramatically reduces second harmonic 

Circle (381 on Reply Card 

distortion, and is key in producing the 
4400's deep, powerful, clean bass. 

CONSEQUENCES: Conventional mag- 
netic structures utilize non -symmetrical 
magnetic fields, which add significantly 
to distortion due to a nonlinear pull on 
the voice coil. 

TRUTH: 4400 Series monitors also 
feature special low diffraction grill frame 
designs, which reduce time delay distor- 
tion. Extra -large voice coils and ultra- 
rigid cast frames result in both 
mechanical and thermal stability under 
heavy professional use. 

CONSEQUENCES: For reasons of eco- 
nomics, monitors will often use stamped 
rather than cast frames, resulting in both 
mechanical distortion and power com- 
pression. 

TRUTH: The JBL 4400 Studio Monitor 
Series captures the full dynamic range, 
extended high frequency, and precise 
character of your sound as no other 
monitors in the business. Experience the 
4400 Series Studio Monitors at your JBL 

dealer's today. 
CONSEQUENCES: You'll never know 
the "truth" until you do. 

JBL 
JBL Professional 
8500 Balboa Boulevard 
Northridge. CA 91329 
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TRANSMITTER 
INPUT 1V<0° 

REJECT 
LOAD OV 

0.707V< 0° 

0.707V< -90° C 

Ic 
Figure 6. Two cascaded 3dB couplers allow 
separate signals to be injected at ports Al and 
B2 with a combined output at port D2. 

COMBINED 
SIGNAL 
INPUT 

0.5V< -90°+0.5V< -90° 
0.5V. -90°+0.5V< -90° 

TO ANTENNA 

0.5V< -90°+0.5V< -90° 
0.5V< -90°+0.5V< -90° 

In a 3dB coupler, the signal from a 
transmitter connects to port Al (Figure 
5), and is divided or split equally to ap- 
pear at ports B1 and D1. The signal ap- 
pearing at port D1 differs from that at 
port B1 by a phase lag of -90°. Any 

THE S.G. SERIES 
BTSC STEREO GENERATORS 
Broadcast Quality Exceeding FCC-OST 60 

Discrete, Matrix or Composite Inputs 
Ultra Linear High Order Matched Filters 

Fully DBX® Companded 
Over Deviation Protection 

Complete Level Monitoring 
Low Profile 19" Rack Mount 

To discover stereo television, just call us or write for a 
free copy of "Implementing Stereo TV". 

igfr 

TRIPLE CROWNAdo !eie,E LECTRON I CS 
4560 Fieldgate Drive .\../ 700 West Hillsboro Blvd. 
Mississauga, Ontario L4W 3W6 Deerfield Beach, Florida 33441 
(416) 629-1111 (305) 429-0870 
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signal appearing at port C1 is attenuated 
by 30dB, if ports BI and Cl are ter- 
minated with the correct impedance. By 
connecting a second coupler section, as 
in Figure 6, through frequency -selective 
LRC circuits, the signals entering port A2 
and C2 are again split and phase -shifted. 
At B2, the resultants, being -180° out of 
phase, cancel; at D2, two signals, which 
are each -90° shifted, add. 

For an FM multiple transmitter com- 
biner, individual station inputs are made 
through port Al of each combiner sec- 
tion. Signals from an emergency 
transmitter or previous combiner sec- 
tions enter the network through port B2. 
The output sum is developed at each port 
D2, for connection to the next section or 
to the antenna feedline. (See Figure 7.) 

FM A 

FM B 

FM C 

EMERGENCY FM 

FM A 

FM A + B 

FM 
A + B + C 

TO ANTENNA 

Figure 7. A number of dual -coupler blocks 
may be connected to combine several FM 
transmitters for application to one antenna. 

By using this configuration, handling 
of increasing RF power levels is 
necessary only in the second portion of 
each coupler section. The LRC networks 
in the coupler sections must each deal 
only with a small bandwidth. 

Group delay specifications of less than 
5Ons between ± 150kHz from an FM car- 
rier can be achieved, even with only 
800kHz carrier separation. Correspond- 
ing frequency response values at 
±200kHz from the FM carrier have been 
measured from 0.08dB to 0.5dB as a 
worst -case figure. Insertion loss for each 
section of the entire system can be held 
to 0.4dB or less. 

The engineering expertise needed to 
specify, design and install the complete 
transmission system covers several 
engineering disciplines. Careful attention 
to detail in the integration of RF and 
structural requirements, however, 
results in a reliable, long-lasting facility. 

Acknowledgments: Technical assistance was provid- 
ed by Lewis T. Fineman, Miami; Gannett Broadcasting 
Systems, Atlanta; D.L. Markley & Associates, Peoria, 
IL; NEC Broadcast America, Elk Grove Village, IL; 
Shively Labs, Bridgton, ME; Structural Inspections, 
Blue Springs, MO; Matthew J. Vlissides & Associates, 
McLean, VA; KCPT-TV19, Kansas City, MO; KTTZ- 
TV22, Seattle; EIA; and NAB. I -r.)III 
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Harry J. Pappas 
President 

Pappas Telecasting 

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

Harry Pappas was so impressed with his first 
Comark "S" Series 220kW Transmitter, 
he bought a second. 

You don't get to be a leader in the in- 
dependent television broadcast industry by 
making the wrong decisions about TV 
transmitters. When Harry Pappas was 
ready to build his New Super -power station, 
WHNS-TV in Asheville, N.C., he chose the 
Comark "S" Series 220kW Transmitter. In 
Harry's own words: "The transmitter lived 
up to the promises made by the Comark 
people...and then some. In terms of per- 
formance, specifications and efficiency 
ratings, I couldn't have asked for more." 

Naturally when it came to choosing the 
transmitter for his next station in Omaha, Nebraska, there 
was only one choice: Comark's "S" Series 240kW rig. 

Customer service backed by engineering in depth is Comark's 
formula for satisfying the needs of the most exacting user. 

Services and Equipment that Comark supplies include: 

Klystron UHF Transmitters from 10kW to 
240kW 
A complete line of Tetrode N Transmitters 
from 1 to 10kW 
Turnkey Installations 
On -site Retrofit Programs 
24 -hour Field Engineering and Customer 
Service 
RF Transmission Line, Components and 
Hardware 
Site Surveys 

Whether your requirements are simple or 
complex, Comark stands ready to profes- 

sionally satisfy your needs. Call (215) 822-0777 or write Comark, 
P.O. Box 506, Route 309 and Advance Lane, Colmar, PA 18915. 

At Comark, we are especially proud to have gained the con- 
fidence of a knowledgeable industry leader like Mr. Pappas. 
But building superior transmitters is only a part of our story. 
We continue to work even harder at building a superior 
transmitter company. Circle (40) on Reply Card 
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Television on ice 
What do you do when your world crashes down around your ears? 

Many people find winter enjoyable. But 
for broadcasters, winter brings inevitable 
travel inconveniences and the ever- 
present possibility of storm -related 
damage to transmission facilities. The 
item most prone to winter damage, ex- 

cluding vehicles, also is one of the most 
expensive necessities of the station: the 
transmission tower. 

Towers are exposed to potentially 
damaging winds throughout the year. 
Winter icing, however, adds to the 

windloading, increasing the vulnerability 
of the structure. 

No station is ever really prepared for 
the disaster that is a tower collapse. The 
following accounts of two ice -related in- 
cidents tell the effects of such a loss. 

The 58 -hour miracle 
At 9:38 a.m. on March 11, 1983, the 
1,295 -foot WCSH-TV transmitting tower 
collapsed under an unprecedented 
iceload. For several days before the inci- 
dent, the Portland area experienced 
mist, freezing rain and temperatures at 
or just below 32°. 

We were aware of problems at the 
antenna site atop the 1,300 -foot Winn 
Mountain, but poor visibility prevented 
our knowing just how bad the icing real- 
ly was. Our only clue at the time was ris- 
ing VSWR, forcing us to operate at great- 
ly reduced power and resulting in a 
multitude of calls from irate viewers. 
Later, we would find chunks of ice up to 
10 inches thick amid the wreckage of our 
transmitting tower. 

When the tower fell, both WCSH-TV 
and WMEA-FM, an NPR affiliate, were 
immediately knocked off the air. For- 
tunately, our transmitter building, with 
the transmitter engineer inside, escaped 
nearly unscathed, as did a newly con- 
structed earth station. As the structure 
collapsed around the downlink, the dish 
sustained only slight damage and re- 
mained operational. Two loggers, work- 
ing about 200 feet from the base of the 
tower, heard the guys snapping and took 
refuge under their truck. 

Rebuild preparations 
After assessing the situation, we were 

faced with two immediate problems: 
first, getting some type of antenna opera- 
tional as quickly as possible, and second, 
re-establishing the microwave link to our 
Portland studio. 

Three telephone calls brightened the 
day. The first successfully arranged for 

Dean is the former assistant chief engineer at WCSH- 
TV, Portland, ME. 

By Robert Dean 

Part of the 1,295 -foot tower on Winn Moun- 
tain that served WCSH-TV and WMEA-FM 

The temporary turnstile antenna with its 
custom-built utility pole mount. 
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Little was salvageable from the twisted wreckage. 
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FORTEL'S AFFORDABLE 
NEW TURBO 2 TBC. 
PEAK PERFORMANCE 

AT ANY SPEED. 
From freeze to shuttle. Now you can get 
Y-688 performance from an affordable 
signal processor...with Fortel's new TURBO 2 

Time Base Corrector. Slim -lined and feature - 
packed, TURBO 2 is the first in a new genera- ", 
tion of Fortel products...products designed 
to give you peak performance in signal 
processing. 

No other TBC gives you so many features. Features like Y-688 compeent processir g. 

field freeze, frame freeze, high speed shuttle and dynamic tracking. Ell at CCIR-601 

sampling. TURBO 2 also gives you luma noise reduction, horizonta Enhancement, 
drop -out compensation and switcher-compatible Y R-Y/B-Y outputs . features you 

would normally expect from our Y-688 T.E.C. 

Fortel's new TURBO 2 is built for serviceability. Self -diagnostics an i nterchangeable 
PC boards in an 13ïa inch rack space makes troubleshooting a breeze 

It's the signal processor you can depend on for the long run. 

FORTEL Incorporated 
2985 Gateway Drive 
Norcross. Georgia 30071 
1-800-241-5046 
In Georgia 404-447-4422 

Tre new Ind Jstry standard. 

re a _í5" 

Circle (41) on Reply Card 

www.americanradiohistory.com



A component for 
every camera. 

A tube for every 
transmitter. 

Our purpose is clear: to provide the ultimate source for 
all broadcast related tubes and components. 

We've geared our entire distribution system to ship 
virtually every order the same day. 

Our highly personalized service and technical 
knowledge is legendary in the industry. 

Richardson Electronics, Ltd. 

800-323-1770 
LaFox, IL Belmont, CA Woodland Hills. CA Dallas. TX 

Norwell, MA Brooklyn, NY Rockville Centre, NY East 

Rutherford, NJ Brampton, ONT, Canada Lincoln. England 

Gennevilliers, France 

an available superturnstile antenna and a 
hybrid coupler to provide the necessary 
dual 90° line feed. The antenna was to 
be at the transmitter site the following 
morning. 

The second call located a 100 -foot 
tower and a crew available to begin its 
construction at dawn the following day. 
Concerned whether the tower would 
support both the microwave and TV 
transmitting antennas, we decided to 
mount the antennas on separate struc- 
tures. The tower could easily hold the 
microwave dish. Meanwhile, the power 
company confirmed that a 70 -foot utility 
pole would support a 3,000 -pound anten- 
na and offered an installation crew to set 
the pole with only an hour's notice. 

The third call went to our sister station, 
WLBZ-TV, Bangor, ME, which came to 
the rescue with the needed microwave 
equipment. 

Hard at work 
Workers were hampered by more 

sleet, rain and fog throughout the day 
following the collapse. However, by 
nightfall the tower was nearly completed 
and the notch diplexer was replaced with 
a hybrid coupler. The wreckage was 
scavenged for usable parts. The sales 
staff and some of the talent brought food 
to the site, while other staffers stayed at 
the station to answer telephones and ex- 
plain the situation. The news department 
provided their 4 -wheel -drive vehicles in 
what became a stationwide effort to get 
back on the air as soon as possible. 

Welders worked throughout the night 
preparing a custom utility pole mount for 
the antenna. At dawn the power com- 
pany arrived and the process of mount- 
ing and erecting the pole and antenna 
began. 

Meanwhile, others salvaged the old 
microwave dish mount from the rubble 
and adapted it to the reflector provided 
by WLBZ. Finally the top section of the 
tower, with the microwave antenna at- 
tached, went into place. The old radome 
had survived the fall and was installed to 
reduce windloading on the temporary 
tower. 

By 2:40 p.m. on the second day after 
the tower had fallen, microwave signals 
with the studio were re-established. We 
could now turn our attention to the 
antenna. 

Only six 20 -foot sections of transmis- 
sion line were available, which created 
definite restrictions on placement of the 
antenna and pole. A spot about 18 feet 
from the transmitter building was 
selected, giving a couple of feet of 
leeway inside the building. As the pole 
was being installed, workers stood by 
with a backhoe and chainsaw to help 
with any necessary height fine-tuning. 

By 6:30 p.m., after many challenges to 
our ingenuity, the transmitter engineers 
turned on the filaments and exciters for 
the parallel transmitter system. An hour 

Continued on page 70 
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The 
happens 0110 
Get it with the 
Gyrozoom F 60/300 
Image Stabilizer Lens 

The Gyrozoom 60/300 Image 
Stabilizer Lens fits most 2/3" ENG 
cameras and eliminates virtually 
all image vibration. You get the 
shot right the first time because, 
many times, it's the only chance 
you have. 

60mm to 300mm zoom to sub- 
jects up to 1,000 feet away 
Compact and ligtìtweight- 
weighs only 7 lbs. 4 oz. 
Easy to operate. 
Made in the U.S.A., the lens is 
fully warranted for 6 months 
with optional service contract 
after warranty period 

Call Schwem today for a free 
demonstration. 

3305 Vincent Road, Pleasant 
Hill, CA 94523, Celli (800) 228- 
1333-242 or (415) 935-1226 

rAll TECHNOLOGY 
SCHWEM 
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Continued from page 64 
later, power was slowly applied to the 
untested, temporary antenna and feed 
system. With constant checks for signs of 

arcing or heating, power was increased 
to the full rated output. 

At 7:42 p.m., all tests had positive 
results and a telephone call to the 

Portland studio brought normal program 
signals back on the air. Only 58 hours 
after disaster struck, teamwork suc- 
cessfully put us back in business. 

Gone in 30 seconds 

The tower was only nine months old, 
and although it was orginally built to 
hold one UHF -TV and two FM antennas, 
the FM equipment was not yet installed. 
We thought a wide safety margin ex- 
isted. But sometime between midnight 
and 4 a.m. on March 19, 1984, the 
1,439 -foot tower was reduced to a pile of 
rubble, the victim of ice. 

Problems arose the previous after- 
noon, and by 4:30 p.m. icing had become 
too heavy for the radome to shed, caus- 
ing the aural VSWR to rise slowly. 

Krohe is the director of engineering for KLDH-TV, 
Topeka, KS. 

By Gary L. Krohe 

Responding to the call for assistance, I 

proceeded to the transmitter site about 
6:15 p.m., noting on my way that the 
power lines were already showing signs 
of strain from ice. 

A half-hour later, one leg of the 
3 -phase ac service failed, shutting the 
transmitter down. Without power, de- 
icing was impossible. Not long after, the 
other two phases failed as well, leaving 
no power at the transmitter site. 

The morning after 
We had waited at the transmitter site 

in hopes that power would be returned. 
By 11:30 p.m. the maintenance engineer 

Within 30 to 45 seconds, approximately 900 
feet of the tower collapsed into a 100 -foot -long 
pile of rubble. Guys remained intact through 
most of the fall, forcing a near -vertical posi- 
tion of the tower. 

The top section and antenna from the 
1,439 -foot tower landed 400 feet away from 
the base. One of the top guys apparently 
caught on the rubble, causing the top part to 
fall in the opposite direction. 

With its radome partically removed for in- 
spection, the antenna shows a bend in the 
body resulting from the fall. Damage to the 
climbing ladder occurred as it was moved. 
Rectangular -to -circular transition at the tower 
top plate had been twisted badly. 

and I left, planning to return at 5 a.m. to 
restart the system and check for damage. 

On my return to the site at 4:45 a.m., 
power line and tree damage told me that 
there was little chance of power being 
restored. I didn't expect to see the tower 
lights as I approached the site. I also 
didn't expect to find the top plate of the 
tower and the bottom of the antenna ly- 
ing across the access road 400 feet inside 
the KLDH property line. 

As I approached the site, I found a 
10 -foot -high pile of steel where the tower 
base pier once stood. The transmitter 
building appeared undamaged. Later, 
however, we would find that the collapse 

From the 800 -foot level, flanges were broken 
from the WC -1500 waveguide and the solid 
tower leg. 
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LZ UCING 
A kTJC C 

DESK T 
COMYRT 

\DS WN4 
The new Sharp XC-A1 weight distribution and shoulder fit are so excep- 

tional, it can balance on your shoulder without being held. (Something we 
suggest you don't try with the competition.) 

And weight isn't the only thing well-balanced about it. 
The XC-A1 has the most advanced 2/3" compact tube technology in 

the business. With three Low Capacitance Diode Gun/Mixed Field 
Saticons* to give you 750 lines of resolution. Plus a high 57db 
signal-to-noise ratio, for an amazingly quiet pic- 
ture even when you go to 9db or 18db gain. 

It also has a full range of automatic features. 
Like computer controlled auto -centering, 

auto -white and auto -black. A new auto -iris with 
NAM, to handle those intense color fields. Plus 
center weighting, so the iris isn't fooled by off - 
center light sources, reducing the need to manu- 
ally override. 

What the XC-A1 can't do alone, it coaches 
you to do. With step-by- 
step instructions that appear in 
the viewfinder, then disappear 
or move to one corner 
automatically. 

It's virtually rainproof and 
immune to radio frequency inter- 
ference, too. And with a rugged 
die-cast frame, crack -resistant 
glass epoxy circuit boards and 
gold-plated connectors, it'll 
take great pictures for years 
to come. 

All of which makes its 

Thesradvanced2/3" suggested list price of under 
S6,500 truly remarkable. 

So call Sharp at (201) 
265-5548. Write Sharp Electronics Corporation, Profes- 
sional Products Division, 10 Sharp Plaza, Paramus, N.J. 
07652. Or, best of all, visit your local Sharp dealer. 

And let the decision rest on your shoulders. 
Broadcast Cameras, A/V Equipment, 

Audio, Banking Systems, Calculators, Cash 
Registers, Computers, Copiers, Electronic 
Components, Electronic Typewriters, 
Facsimile, Medical Products, Microwave 
Ovens, Televisions, Vacuum Cleaners, 
Video Recorders. 

Instructions that don't block 
your view 

compact tube technology. 

SHARP 
FROM SHARP MINDS 

COME SHARP PRODUCTS 
01985 Sharp Electronics Corp. *® Saucon is a registered trademark of NHK(Japan Broadcasting System) 
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had placed stress on the waveguide, 
causing extensive damage to the RF 
plumbing. 

In davliaht. the site looked like an ex - 

0.08 

0.15 

0.14 

0.13 

0.12 

p 0.09 
~ 
z z 

0.07 

0.06 
14 

into the ground. The process continued 
with limited movement toward the south 
and southwest until about 900 feet of 
tower had come to the ground. Painted 

suffered no structural damage. 
Inside the building the force exerted 

on the waveguide caused breakage of 
bolts on the diplexer. Washers were pro - 

Using 
circular waveguide 

By Gary L. Krohe 

A look inside circular waveguide, how it works and how it can be used. 
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Figure 1. Attenuation us. UHF TV frequencies for different coax materials. 
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Figure 2. Power handling us. UHF TV frequencies for different coax materials. 
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Although considered a new technology 
in broadcasting, circular waveguide 
systems have worked successfully for 20 
years in telephone communications. 
Since the 1930s, when the attenuation 
characteristics of ouermoded waveguide 
were discovered, Bell Labs has been ex- 
ploring its applications. Currently, most 
AT&T long -lines facilities use circular 
waveguide to carry three frequency 
bands in two polarizations to feed one 
broadband horn antenna. In Japan, 
extremely long runs of circular wave - 
guide have carried intra -city communica- 
tion signals successfully. With the advent 
of fiber -optical systems, however, 
waveguide is being phased out in 
telecommunications applications. 

The first application of circular 
waveguide to feed a UHF broadcast 
antenna was at WLFL-TV, Durham, NC, 
in November 1981. Currently, more than 
a dozen stations have installed circular 
transmission systems. 

Feedline types 
Three types of feed systems are used to 

drive UHF TV broadcast antennas: rec- 
tangular and circular waveguide and 
coaxial transmission line. Coaxial line is 

the most conventional, but it has several 
drawbacks. A transmission line with a 
center conductor may be subject to burn- 
out through natural or induced causes. 
As the operating frequency increases, 
the power -handling capacity decreases. 

Coax also has a frequency limit, where 
high -frequency operation can cause 
higher -order moding problems (the line 
tries to act as if it were waveguide). Final- 
ly, as frequency increases, so does line 
attenuation with a decrease in efficiency. 
On the positive side, transmission line, 
although weighing more than wave - 
guide, presents the smallest cross- 
sectional windload of the three methods. 

Rectangular waveguide offers several 
advantages over coax, but has inherent 
problems of its own. Rectangular 

Continued on page 78 

Krohe is director of engineering for KLDH-TV, Topeka, 
KS. 
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Now you can get a new kick-wide aigle 
coverage like never before-with Caror`s new breed 
cf wide-angle lenses or 2/3" cameras. Never before 
f ave you been able lo take so much edva--tage of 

Canon J14x8 BIE High Resolution Lens 
deal for EFP and studio cork. Its extraor- 

.1 nary resolution gives 2,3" cameras 
-esults you expect from lager cameras. 

KEY SPECIFICATIONS: 
Facal Length: 8-112mm 

(16-224 w/Extender) ';< 
Wax. Relative Aperture: 

f1.7 through 91mm, f22 at 112rr n 
Angular field of view: 

EO°at8mm,4.2°at112mm 
M nimum Object Distance: 27.6" 

Caiioit 

wide -angle's larger field cf view aid unique 
pers3ective. For sports, el clrciiic field production, 
news and more, Canon time -angle lenses he p you 
score extra points. 

Canon A> lie U tra -Wide Angle _ens 
The widest 313' BCTV zoom lens :here is. 
With an 8X and M.O.D. of only 11"- 
great for i-t_ervia'is, close-ups anc tight 
spaces. 

KEY SPECI=hCATIOVS: 
Focal Lençt-: E-48mm 
Max. Relit t e Qpera-re: 

f1.7 thrc.ugh Kmm, f1.9 at 48mn 
Angular fia d cf v evr. 

72.5° at 6 -tin, 10-5" at 48mm 
Minimum Object Distance: 11" 

Optics Division 
Canon USA, Inc., Head Office: One Canon Plaza, Lake Success, NY 11042 (516) 488-6700 
Dallas Office: 3200 Regent Blvd., Irving, TX 73063 (214) 830-9600 
Chicago Office: 100 Park Blvd., Itasca, IL 60143 (312) 250-6200 
West Coast Office: 123 Paularino Avenue East, Costa Mesa, CA 92626 (714) 979-6000 
Canon Canada, Inc., 6390 Dixie Road, Mississauga, Ontario L5T1P7, Canada (476) e78-2730 
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"With 3M Switchers, We've Got 
Control Right At Our Fingertips." 

John Owen, VP Engineering, Taft Broadcasting When you've got your finger on the pulse of a 
dozen stations scattered across the country, you 
can't simply install routing switcher equipment 
and then hope for the best. 

You have to be sure it's the best. 
With the best specs in the industry. With 

keyboard controls that are fast and easy to use. 
And software that's as flexible as it is friendly. 

That's why John Owen, VP of Engineering 
for Taft Broadcasting, chose 3M Series H 
Routing Switchers when six of Taft's stations 
recently underwent plant redesigns. 

"We wanted to quadruple our capacity, 
and the Series H provided the means of doing 
it. This system is expandable and has excellent 
flexibility while providing clean signal switch- 
ing. It was a major improvement. 

"The Series H is based on a primary 
switching matrix increment of 16 x 16, so you 
can install a switching frame configured for 
initial needs, and have room for a good deal of 
expansion later on. 

"We have a concept at Taft that is some- 
what different from most. We look at routing 
systems for more than distribution from point 
to point. We try to use the system creatively, and 
we use it for quality control as well as switch- 
ing diversity. We believe we are on the leading 
edge of technology, and we wanted equipment 
that best reflected that. 

"If you want to be one of the premier 
broadcasting groups, you'll be working closely 
with a lot of different component companies. 
3M took the time to listen when we talked about 
switchers and was right here in the trenches 
every step of the way. If I were doing it again, 
I'd look to 3M in a minute." 

More information about 3M Series H 
Routing Switchers, switching systems, machine 
control systems and master controls is right 
at your fingertips as well. Just call toll free: 
1-800-328-1684 (in Minnesota 1-800-792-1072). 

3M Broadcasting & Related Products Division 

©3M,1986 
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Continued from page 74 
waveguide, unlike coax, can carry more 
power as the operating frequency in- 
creases and will generally handle a 
minimum of 150kW using WR -1150 on 
channel 40, compared to a maximum of 
150kW for 9 3/16-iinch coax on channel 
14. System efficiency is significantly bet- 
ter with rectangular waveguide at higher 
frequencies. 

Rectangular waveguide, however, 
presents a large, non -uniform windload 
surface, which places additional 
demands upon the tower. Rectangular 
waveguide can only be pressurized to 
0.5psi. Any greater pressure will deform 

the guide shape and result in an increas- 
ing VSWR. Wind also may cause defor- 
mation and ensuing VSWR problems. 

Circular guide improves on the advan- 
tages of rectangular guide, by yielding 
higher power ratings and lower signal at- 
tenuation. It can be pressurized to 2.5psi, 
like transmission line. The antenna may 
be pressurized through the guide, rather 
than through a separate pressure line, as 
rectangular guide requires. As the 
pressure inside the waveguide increases, 
the shape tends to become more 
uniformly circular, improving guide 
characteristics. Finally, circular 
waveguide presents lower and more 

Super Flexible ADA 
These Utah Scientific A idio DAs prcvide a ght isclated 
outpu-s from one input-or four isolated cutouts from Each 
of two separate mono cr stereo inputs-x can be usec as 
remotely controlled mixers`-or with remcta gain contro 

They mount ten -to -the -f -ame with single :r redundant 
power supplies, and feature specs Ike .OE% IMD/THD and 
± .05 dB flatness, all at +24 dBrr /20 KHz: 

Write Dr cal for literature a quote, or the lame of your 
nearest dealer. 

*With cutirnal mix/gain nuckle. 

vUTfH SC/E/7 T1F/C, /7 
DYNQ i ECH Broadcas: Grcur 

1685 Wgst 2200 Sou:h, _ake City, Utalt 54- 19 
Phone: (8)0) 453-E7E2 Toll Free or . 801) 97-3-6840 TLX 2E9-916 

uniform windloading than rectangular 
waveguide, thus reducing tower struc- 
tural requirements. 

The same physical properties of cir- 
cular waveguide that give it superior 
power handling and low attenuation also 
are the cause of its electrical complex- 
ities. Circular waveguide has two poten- 
tially unwanted modes of propagation, 
the cross -polarized TE11 and TM01 
modes. 

Circular waveguide, by definition, has 
no short or long dimension and, conse- 
quently, no method to prevent the 
development of cross -polar or or- 
thogonal energies. Cross -polar energy is 
formed by small ellipticities in the 
waveguide. If the cross -polar energy is 
not trapped out, this parasitic energy 
form can recombine with the dominant 
mode energy to cause ghosting. 
Manufacturers of circular waveguide for 
broadcast incorporate some form of 
cross -polar filter or attenuator in their 
systems. 

More on modes 
In a discussion of waveguides, some 

understanding of the modes of propaga- 
tion is necessary. There are four com- 
mon modes in coax and waveguides: 
TE0,, TM0,, TE and TEM. Each mode 
has a cutoff frequency, the lowest fre- 
quency at which a particular type of 
guide will propagate a signal without un- 
due attenuation. 

TE., mode, or transverse electric 
mode, has an electric field transverse (at 
right angles) to the direction of propaga- 
tion. Of the four modes, it also has the 
highest cutoff frequency. 

TE,, also has an electric field that is 
transverse to the direction of propaga- 
tion. In circular guide, however, TE 
develops a more complex propagation 
pattern with electric vectors curving in- 
side the guide. This mode exhibits the 
lowest cutoff frequency of all modes, 
which allows a smaller guide diameter 
for a specified operating frequency. 

The third mode, TMo,, unlike TE 
modes, has its magnetic field transverse 
to the direction of propagation. TM0, also 
has a slightly higher cutoff frequency 
than TE for the same size guide. 
Developed as a result of discontinuities 
in the waveguide, such as flanges and 
transitions, TM0, energy is not coupled 
out by either dominant or cross -polar 
transitions. Such parasitic energy must 
be filtered out or the waveguide 
diameter picked carefully to reduce the 
unwanted mode. 

The fourth mode functions in coaxial 
transmission line. TEM mode has both 
electrical and magnetic fields transverse 
to the direction of propagation. Signals 
can range from dc to a frequency where 
higher -order moding occurs. As a result, 
9 3/16 -inch and 8 3/16 -inch transmis- 
sion lines can't be used throughout the 
UHF TV band. 
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ONLY ONE CAMERA SHOOTS 
THIS WELL IN 2 FOOTCANDLES. 

IMAGINE HOW IT SHOOTS 
IN BROAD DAYLIGHT. 

NifeHawk,.7` 
The Panasonic" N-3 
NiteHawk'"' It's one of 

a kind because it's the only camera 
with three Newvicon" tubes And 
that means you get outstanding 
picture quality under a wide variety 
of lighting conditions. 

When you're shooting at night 
or in dimly lit locations, as in the 
simulated example above, the N -3's 

unique ccmbination of three 1/2" 

Newvicon tubes lets you make the 
most of a .ailable light by providing 
bright, na-ural video images. 

In sunlight and in the studio the 
N-3 continues to shine with 600 
lines horizontal -esolution An 
impressive S/N -atio. As well as 
minimal lag, burn -in, comet tailing 
and geometric distortion. What's 

more, the N-3 has all the profes- 
sional features you'd expect from 
the broad line of Panasonic three - 
tube cameras. 

Still, with all the N-3 has going 
for it, there's another bright spot. 
Its price. 

Audition the NiteHawk and see 
why from sunlight to night light no 
other camera can hold a candle to it. 

For more information, call your nearest Panasonic regional of -ice: Northeast: (201) 348-7620. Southeast: (404) 925-6835. 
Midwest: (312) 981-4826 Southwest: (214) 257-0763. West: (714) 895-7200 Northwest: (206) 251-5209 

Panasonic 
Industrial Company 
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"Great 
sound only 
starts 
here" 

"This audio console is only 
one important element in the 
audio chain. I count on each 
and every device to maintain 
true signal integrity to keep the 
great quality sound I started 
with. 

RTS Systems Series 2500 

Ampli Cers meet my demand- 
ing specifications. They offer 
wide dynamic range, low 
noise, and minimum phase 
error. And most importantly- 
the sound quality doesn't 
der from start to finish." 

The Series 2500 offers a 

variety of devices designed to 

be absolutely accurate. 
Included are distribution 
ampli 1ers, line drivers, buffer 
amps, VCA circuits and more. 

Call or write for details on 
how to keep the same 
great sound you started with. 

RTS SYSTEMS 
INCORPOOATD 

THE FIRST NAME IN 

INTERCOMMUNICATIONS 
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Figure 3. Attenuation vs. UHF TV frequencies for different 
waveguide materials. 

Waveguide pros and cons 
Waveguide system installation is both 

easier and more difficult than traditional 
transmission line systems. There is no in- 
ner conductor to align, but alignment 
pins and more bolts are required per 
flange. Transition hardware to accom- 
modate loads and coaxial-to-waveguide 
interfacing are required, but the addi- 
tional installation requires less than a 
day's time. 

Tuning circular waveguide is a 2 -step 
procedure. First, the cross -polar TE 

500AL... For heavy duty on -the -air use with 
wide tracking force range. 

PBR ANNOUNCERS 
EARPHONE ... Ideal for on 
camera studio work and 
remote coverage. 

700 

600 

500 

100 
14 

WR -1800 

20 30 40 50 

CHANNEL NUMBER 

60 69 

Figure 4. Power handling vs. UHF TV frequencies for different 
waveguide materials. 

component is reduced primarily through 
axial ratio compensators or mode op- 
timizers. These devices counteract the 
net system ellipticity and indirectly 
minimize cross -polar energy. The cross - 
polar filters are also rotated at this time 
to achieve the greatest isolation between 
the dominant and cross -polar modes. 
Cross -polar energy manifests itself as a 
net signal rotation at the end of the 
waveguide run. The perfect system 
would have a net rotation of zero. 

In the second step, tuning slugs at both 

T 
a 
N 

á 
n 

ÉL 
L 

680EL... Delivers sound excellence and stands 
up to backcueing, vibrations and mishandling. 

the top and bottom of the waveguide run 
reduce the overall system VSWR. Tuning 
the waveguide can be a several -day pro- 
cedure, but normally, once set, tuning 
does not drift and must be redone only if 

major components changes are made. 
As more UHF stations move toward 

the full 5MW ERP power limit, change to 
circular polarization and experience ris- 
ing costs of electricity, the efficiency and 
cost effectiveness of circular waveguide 
make it an attractive option. 

I =.'a)111 

0 PROFESSIONAL PHONO PREAMP/EQUAL- 
IZER... Interfaces magnetic phono cartridges 
for optimum calibration of audio systems. Avail- 
able with balanced or 
unbalanced 
output. 

T 
a 
N 
T 
0 
n 

881S... Used in broadcasting for "disc to tape" 
and quality control in Recording Studios. 

Stanton is the company with a total 
commitment to quality and reliability - 
producing products for the Recording 
Industry, the Broadcast Industry and 
the Professionals in Audio. 

sTaNron 
THE CHOICE OF THE PROFESSIONALS' 

200 Terminal Dr., Plainview, NY 11803 
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Complying with 
RF emission standards 

By Donald L. Markley 

Is your station in compliance with the FCC's new guidelines on non -ionizing radiation? 

When broadcasters were notified by 
the FCC that they would have to comply 
with standards for non -ionizing radia- 
tion, they raised a great cry. Many feared 
that new and significant restrictions 
upon broadcasters would be expensive 
to meet. 

The commission has issued further in- 
formation allowing engineers to evaluate 
their compliance with the guidelines. 
The good news is that most stations will 
find few problems meeting the required 
standard. The bad news is that some 
local governments are issuing their own 
versions of the standard. 

NEPA mandate 
The National Environmental Policy 

Act of 1969 required the commission to 
place controls on electromagnetic or 
non -ionizing radiation. The purpose was 
to prevent possible harm to the public at 
large and to those who must work near 
sources of the radiation. 

Action was delayed because no hard 
and fast evidence existed that low- and 
medium -level RF energy is harmful to 
human life. Also, there was no evidence 
showing that radio waves from radio and 
TV stations did not constitute a health 
hazard. 

During the delay, many studies were 
carried out in an attempt to identify 
those levels of radiation that might be 
harmful. From the research suggested, 
limits were developed by the American 
National Standards Institute (ANSI) and 
stated in the document known as ANSI 
C95.1-1982. The protection criteria 
stated in the standard are shown in 
Figure 1. 

The energy level criteria were 
developed by representatives from a 
number of industries and educational in- 
stitutions after performing research on 
the possible effects of non -ionizing radia- 
tion. The projects all concerned the ab- 
sorption of RF energy by the human 
body, based upon simulated human body 
models. In preparing the document, 

Markley, BE's consultant on transmission facilities, is 
president of D. L. Markley & Associates consulting 
engineers, Peoria, IL. 

ANSI attempted to determine those lev- 
els of incident radiation that would cause 
the body to absorb less than 0.4W/kg of 
mass (averaged over the whole body) or 
peak absorption values of 8W/kg over 
any one gram of body tissue. 

From the data, the researchers found 
that energy would be absorbed more 
readily at some frequencies than at 
others. The absorption rates were found 
to be functions of the size of a specific in- 
dividual and the frequency of the signal 
being evaluated. It was the result of these 
absorption rates that culminated in the 
shape of the safe curve of Figure 1. 

ANSI concluded that no harm would 
occur to individuals exposed to radio 
energy fields, as long as specific values 
were not exceeded when averaged over 
a period of 0.1 hours. Also, higher values 
for a brief period would not pose dif- 
ficulties, if the levels shown in the stan- 
dard document were not exceeded when 

averaged over the 0.1 -hour time period. 

FCC action 
The commission adopted ANSI 

C95.1-1982 as a standard that would pro- 
vide adequate protection to the public 
and to industry personnel who are in- 
volved in working around antenna struc- 
tures. The regulation provides the in- 
dustry with established criteria to protect 
the population at large, as well as broad- 
casters. As long as a broadcast facility 
complies with the ANSI document, a 
reasonable response can be offered to 
those who express fears about the possi- 
ble effects of a station's operation. 

Unfortunately, not all communities 
have agreed with the ANSI standard. In 
several areas, specific communities are 
attempting to enforce their own stan- 
dards, which involve less realistic and far 
more stringent values. The eventual out- 
come of this action is still in question, as 

Figure 1. For compliance with ANSI 095.1-1982, the electromagnetic radiation level en- 
countered by an individual must fall below the heavy line at any frequency. For quick reference, 
particular frequency segments are noted. 
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FCC POWER DENSITY LIMITS (EFFECTIVE 1.1.86) 
AM BAND (535kHz-1,605kHz) 
FM BAND (88MHz-108MHz) 
VHF TV (54MHz-216MHz) 
UHF TV (470MHz-806MHz) 
SHF BAND (1.5GHz-100GHz) 

: 100mW/cm2 
: 1mW/cm2 
: 1mW/cm2 

: 1.6 to 2.7mW/cm2 
: 5mW/cm2 
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The SSL Stereo Video System 
Makes Multichannel Television Sound. 

Easy. 

Solutions to the problems of Multichannel 
Television Sound once required compromise. 

Skillful engineers could improvise around the 
obstacles of equipment designed for mono, but 

speed and flexibility inevitably suffered. 
The SL 6000 E Series changes all of that. Its 

unique multi -format mix matrix, stereo signal 
processors and patchfree subgrouping provide 
unrivalled operational efficiency and creative 
precision, on -the -air and in post -production. 

SSL's Studio Computer adds the most powerful 
audio software ever developed. Mix automation, 
integral five -machine synchronisation, events 
control and Total RecallTM provide rapid central 
command over the most complex stereo setups. 
Simply stated, no other console or collection of 
equipment can do the job faster or better. Which 
makes one more thing easy - your choice. For 
more information on the SL 6000 E Series, write 
or call today for our 40 page colour brochure. 

Solid State Logic 
Oxford New York Los Angeles Hong Kong 

Oxford, England OX7 2PQ (099 389) 8282 
200 West 57th Street New York, New York 10019 (212) 315-1111 

6255 Sunset Boulevard Los Angeles, California 90028 (213) 463-4444 
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the commission appears to be reluctant 
to become involved in local disputes. NUMBER OF BAYS 

To the broadcaster 
In adopting the standard, the commis- 

sion has placed a requirement on all 
broadcast stations to comply with ANSI 
C95.1-1982. Existing stations are grand - 
fathered without having to show com- 
pliance until a major action occurs with 
regard to that station. A major action is 
defined as a renewal or modification that 
requires a new application to be filed 
with the commission. Therefore, all sta- 
tions must eventually show compliance. 

The commission has ruled that com- 
pliance with the standard will be handled 
through self -certification. That is, if sta- 
tion personnel believe that they have 
complied with the regulations, it is 
necessary only that they mark a box on 
the application to indicate that it is not a 
major environmental action. A brief 
statement of explanation must be filed 
with the application. Then, unless an ob- 
jection is filed, or the commission has 
reason to believe that the operation does 
not comply, no further action will be 
necessary. 

To assist individual stations, the com- 
mission has published a series of curves 
and graphs for engineers to use as rough 
guidelines to determine compliance 
status. Any assumptions that have been 
made in the preparation of the tables and 

TOTAL 
H+V 

POWER 
(ER P) 

IN 
KILOWATTS 

2 

0.5 4.1 
1.9 

3 10.0 
4.7 

10 18.3 
8.6 

25 28.9 
13.6 

50 40.9 
19.3 

75 50.0 
23.6 

100 57.8 
27.3 

125 64.6 
30.5 

150 70.8 
33.4 

175 76.4 
36.1 

200 81.7 
38.6 

4 
4.1 
1.2 

10.0 
2.9 

18.3 
5.3 

28.9 
8.4 

40.9 
11.9 
50.0 
14.6 
57.8 
16.9 
64.6 
18.9 
70.8 
20.7 
76.4 
22.3 
81.7 
23.9 

6 

4.1 
1.0 

10.0 
2.6 

18.3 
4.7 

28.9 
7.4 

40.9 
10.5 
50.0 
12.8 
57.8 
14.8 
64.6 
16.6 
70.8 
18.1 
76.4 
19.6 
81.7 
21.0 

8 10 
4.1 4.1 
1.0 0.9 

10.0 10.0 
2.4 2.3 

18.3 18.3 
4.4 4.2 

28.9 28.9 
6.9 6.6 

40.9 40.9 
9.7 9.3 

50.0 50.0 
11.9 11.4 
57.8 57.8 
13.8 13.1 
64.6 64.6 
15.4 14.7 
70.8 70.8 
16.9 16.1 
76.4 76.4 
18.2 17.4 
81.7 81.7 
19.5 18.6 

Notes: 1. The supporting tower base is at 
approximately the same level or higher 
than the surrounding terrain. 

2. For each entry, the higher number 
represents the worst case (dipole ele- 
ment); the lower number represents the 
best case achieved with currently 
available antennas. 

1 2 

4.1 
0.9 

10.0 
2.2 

18.3 
4.0 

28.9 
6.3 

40.9 
8.9 

50.0 
10.9 
57.8 
12.6 
64.6 
14.1 
70.8 
15.4 
76.4 
16.7 
81.7 
17.8 

Table 1. Minimum height to center of radiation for single FM antennas. (Values are given in 
meters.) 

SX-87 
PHONE HYBRID 

GUARANTEED 7 Db MORE REJECTION than any other 
hybrid device. 
IDEAL FOR DIGITAL PHONE SYSTEMS (No need to buy 
expensive, primitive KSU's). 
MULTIFUNCTION CONTROL FEATURES 

A -MAZE 
THE UNLIMITED LIMITER 

.. ... .»". G.. ... 
0011.1e0i 

SELF NEUTRALIZING INTEGRATED RELEASE TIME' 
Provides an infinite number of release time combinations that 
totally track program density and peak -to -average ratio. 
TRIGGERED ABSOLUTE LEVEL EXPANSION (T.A.L.E.) 
Combines the best advantages of gating and expansion. 
DYNAMIC SEPARATION ENHANCEMENT 
Separation becomes a function of gain reduction resulting in 
incredible spacial effect without destroying center channel 
image, as a result of phase shift enhancement like other devices. 
TOTALLY TRANSPARENT PERFORMANCE 
Available with pre and de -emphasis, and clippers. 

DA2-12 
DISTRIBUTION AMPLIFIER 

. 
.... 

ñ- .... .. 
SELECTABLE INPUT GAIN STRUCTURE 
FULL PEAK METERING referenced to user programed out- 
put level standardization. 
IDEAL FOR DRIVING IHF TYPE EQUIPMENT while 
maintaining optimum signal to noise ratio. 
DIFFERENTIAL, HIGH SLEW (13 v/us) RF PROTECTED 
CIRCUITRY 
250 uy NOISE FLOOR 

ME2-25 
25 WATT STEREO 
MONITOR AMPLIFIER 
SELF LIMITING OVER 
CURRENT FOLDBACK PROTECTION 
HEAVY DUTY - COOL RUNNING for continuous 
commercial service. 
HIGH QUALITY COMPONENTS -100% domestically 
serviceable. 

* * Coming Soon ... MIC-MAZE Lht i1 hinda;) inc 
42 Elaine Street R.R. 1 Thompson. Connecticut 06277 (203) 9359066 
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THE ANSWER 
The DVER System 100. The 529,500 answer 

from NEC. For TV stations and production facil- 
ities concerned about image quality but limited 
in budget. With the DVE System 100, the sac- 
rifice is over. You get NEC reliability, versatility, 
and quality in a moderately priced sys- 
tem. Because the DVE System 100 
has many of the features that made 
the DVE System 10 a winner. It doesn't 
have 3-D rotation or perspective, but 

it has pattern select and can be more easily 
used live. So, if you think you'd have to 
settle for a lot less in moderately priced 
effects equipment, think again. And don't 
think image quality is a high stakes game for 

high rollers alone, because 
NEC has turned up a new card. 

The DVE System 100. 
Affordable technology, from an 
expected source. NEC. 

NEC 
IMAGINE WHAT WE'LL DO FOR YOU 

CeMMPUTERS AND COMMUNICATIONS OVE is a registered trademark of NEC Corporation. 

NEC America. Inc., Broadcast Equipment Division 130 Martin Lane, Elk Grove Village, IL 60007 Toll free 1-800-323-6656 In Illinois phone 312-640-3792 
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graphs have been weighted toward 
greater amounts of protection. 

As an example, for AM directional ar- 
rays, total power is assumed to be 
radiated by each element of the array. 
Because the total power is actually deter- 
mined from the combined powers of all 
elements, it is obvious that the assump- 
tion affords far more protection to peo- 
ple in the vicinity of the array than is 
realistically required. However, if the sta- 
tion complies with the standard based on 
the assumption, there can be no serious 
question concerning compliance when a 
more realistic set of factors and assump- 
tions is applied. 

Compliance can be determined by 

means other than the curves or tables in 
the guidelines. If the station's operation 
does not comply according to the tables, 
compliance may be shown through a 
more detailed analysis. Such an analysis 
requires calculations or measurements 
with an explanation of the assumptions 
or data upon which the calculations are 
based. 

FM 
Consider a standard Class B FM station 

operating a 20kW transmitter and driv- 
ing a 6 -bay antenna mounted on a 
500 -foot tower. For this full -power sta- 
tion, the effective radiated power is the 
sum of the horizontally and vertically 

nautei 

AM BROADCASTERS CHOOSE 

FIELD PROVEN 
TO TA UV 

SOLID STATE 

M 
Hautei 

pi SERIES 

ALL POWERS 

route! 

MODULAR 

RF 5pma,. 
Bellevue. NE Ms, 
Don 
402 . , 

,o.,.,, 

r.,a,.y , 
Radom.Don Inc 

.w 
om Bute M3.0.30 5014034MB 

.,., 
Uwe WA . 

, « : 
Noxllyulaec.w 

206311,30 Ohms Or. 

.. , 
Gmna Asp, AN 

,Dave ,.,:,,. ,ozNn 

totally solid state AM 
NAUTEL 
201 Target Industrial Circle 
Bangor, Maine 04401 
207-947-8200 

Telex 944466 

Jorgen Jensen 
902-823-2233 
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polarized components, totaling 100kW. 
In Table I, the absolute worst -case in- 

stallation using the worst transmitting 
antenna would require the example 
6 -bay antenna's center of radiation to be 
57.8m (190 feet) above ground. Because 
the vast majority of Class B FM stations 
have their antennas at heights greater 
than 190 feet, even the most offending 
antennas pose little problem. 

TV 
Table 2 applies to a VHF station. A 

lowband VHF station operating with 
100kW visual and 10kW aural ERP levels 
would not exceed the ANSI standard at 
any point more than 40.9m (134 feet) dis- 
tant from the center of radiation. 

As with FM stations, few channel 2 
through 6 TV stations have antennas that 
close to the ground. As a result, the im- 
pact of the regulation for lowband VHF 
TV will be minimal. 

Because the effects of electromagnetic 
radiation decline at frequencies above 
300MHz, highband TV VHF channels 7 
through 13 and UHF stations face less of 
a problem in meeting the ANSI standard. 
However, the impact of higher ERP, par- 
ticularly for UHF operations, must be 
considered when determining com- 
pliance with the exposure limits. 

AM 
For standard broadcast stations, the 

ANSI guidelines require that the electric 
field strength squared is less than 
400,000 or that the magnetic field 
strength squared is less than 2.5. Assum- 
ing that all energy is radiated from the 
bottom of the antenna, Table 3 shows 
the necessary distance from an AM 
tower for compliance with the field - 
strength limits. 

An electric field strength of 
40,000V/m2 corresponds to a magnetic 
field strength of 632V/m. For a 1kW sta- 
tion, this distance is 3m (9.8 feet). 
Because most 1kW stations probably 
have fences around the tower at that 
distance (or at a greater distance), such 
stations are probably already in com- 
pliance with the guidelines. 

For a 50kW radio station, the safe 
measurement is 39.4 feet. This distance 
is normally either on, or close to, the 
ground screen that surrounds the tower. 

From these examples, it is apparent 
that the vast majority of normally 
operated AM, FM and TV stations will 
not be affected by the ANSI standard. 

Special cases 
It should be noted that the standard 

concerns only areas that are accessible 
and where excessive levels may exist. 
For stations where problems are found, it 
may only be necessary to construct a 
fence around the tower at the required 
distance. In addition, no unauthorized 
personnel may be permitted inside that 
fence. For engineers who need to enter 
the area for a brief period, the exposure 
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MINOLTA 
INDUSTRIAL METERS 

REMARKABLE VERSATILITY COMBINED WITH SUPERB ACCURACY - 
MINOLTA METERS CONFORM TO CIE SPECTRAL RESPONSE STANDARDS. 

MINOLTA TV COLOR ANALYZER II 
Enables objective white -balance measurement and adjustment of color 
monitors. 
Clear, accurate digital and analog displays simplify adjustment of 
monitors on production lines. 

The analyzer has four memory channels for white standard plus four 
CRT memory channels. This enables measurement and adjustment of 
different models of CRT's. 

LUMINANCE METERS 
The Luminance Meter ft -1°, nt -1°, or nt -Vs° is 
the perfect choice for readings of light source 
or surface brightness. The single -lens -reflex 
viewing system provides a bright, magnified 
circular view with a clearly marked 1° or 1/3° 

center spot to measure the light with no 
influence from surrounding areas. 
The meter instantly displays foot -lamberts (or 
cd/m2) on the viewfinder's LED digital display. 
The ability to read flickering sources makes 
the Luminance Meter ideal for measuring TV 
and movie screens, cathode-ray tubes, etc. 

For more information, write Minolta 
Corporation, Industrial Meter Division, 
101 Williams Drive, Ramsey, N.J. 07446. 
Or, call (201) 825-4000. 
© 1985 Minolta Corporation. 

ILLUMINANCE METERS 
Accurate light measuring capabilities in a 

versatile, hand-held meter. 
A custom -designed liquid crystal display 
indicates illuminance in either foot-candles 
or lux. 
Measuring range of .001 fcd to 9,990 fcd 
enables measurements in virtually any 
situation. 
Stores a single reading for simplified 
comparison with other sources or monitoring 
of single source illumination. 

ONLY FROM THE MIND OF MINOLTA 

CHROMA METER CL -100 
Ability to measure light source color and color 
difference between sources. 
Chromaticity and color difference are 
measured instantly and displayed as Yxy 
(CIE 1931), Yu'v' (CIE 1976), or A (Yxy), 
A (Yu'v'), or A u'v'. 
The user can calibrate the meter to their own 
standard. Once input into memory, the user 
calibration value remains until changed. 
Several meters can be unified to eliminate 
any variations in their spectral response. 
Built-in terminals for remote operation or 
attachment to Minolta Data Processor DP -100. 

s 
MINOLTA 
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MAXIMUM 
VISUAL 
POWER 
(ER P) 

IN 
KILOWATTS 

AURAL POWER (% OF MAXIMUM VISUAL ERP) 

5 10 12.5 15 20 22 
5 8.7 9.1 9.4 9.6 10.0 10.2 

25 19.4 20.4 20.9 21.4 22.4 22.8 
50 27.4 28.9 29.6 30.3 31.7 32.2 
75 33.6 35.4 36.3 37.1 38.8 39.4 

100 38.8 40.9 41.9 42.9 44.8 45.5 
125 43.4 45.7 46.8 47.9 50.1 50.9 
150 47.5 50.1 51.3 52.5 54.8 55.7 
175 51.3 54.1 55.4 56.7 59.2 60.2 
200 54.8 57.8 59.2 60.6 63.3 64.4 
225 58.2 61.3 62.8 64.3 67.2 68.3 
250 61.3 64.6 66.2 67.8 70.8 72.0 
275 64.3 67.8 69.5 71.1 74.2 75.5 
300 67.2 70.8 72.5 74.2 77.5 78.8 
316 68.9 72.7 74.4 76.2 79.6 80.9 

Note: 
1. Values are given for total visual 

ERR For circularly polarized antennas, 
the sum of horizontal and vertical ERPs 
must be used. 

problems may be encountered on moun- 
taintop facilities where the tower is only 
tall enough to keep the antenna clear of 
the transmitter building. 

The complete radiation report, 
prepared by the FCC Office of Science 
and Technology, is detailed and lengthy. 
However, it is recommended that 
engineers obtain and read a copy of this, 
as well as the ANSI C95.1-1982 docu- 
ment. By reviewing both documents, 
you can obtain a full understanding of 

Table 3. Distance from AM station at which 
fields fall below various electrical field 
strengths. (Values are given in meters.) 

Table 2. Minimum worst -case distances from 
single VHF TV antennas. (Values are given in 
meters.) 

is averaged over 0.1 -hour intervals. 
On the other hand, there may be loca- 

tions where compliance with C95.1-1982 
will prove to be expensive or difficult for 
broadcast licensees. In particular, 
multistation sites located on large towers 
and large buildings may require aux- 
iliary antennas mounted at a second 
level to allow adjustment and mainte- 
nance of the primary systems. Also. 

ELECTRIC FIELD 
STRENGTH 

(Vim) 

TRANSMITTER POWER (kW) 

50 25 10 5 2.5 1.0 0.5 0.25 0.1 
10 202 171 113 87 67 49 38 30 23 
25 104 80 57 45 35 27 22 18 13 
50 62 49 35 28 23 18 14 11 8 
75 47 37 27 23 18 13 11 8 6 
87 42 33 25 21 17 12 10 7 5 

100 38 30 23 19 15 11 9 7 5 
150 29 24 18 15 11 8 6 5 4 
194 25 21 15 12 10 7 5 4 3 
200 25 20 15 12 9 7 5 4 3 
275 21 17 12 10 7 5 4 3 <2 
300 20 16 11 9 7 5 4 3 <2 
400 16 13 9 7 6 4 3 <2 <2 
500 14 11 8 6 5 3 3 <2 <2 
632 12 9 7 5 4 3 <2 <2 <2 
750 11 8 6 5 4 3 <2 <2 <2 

1,000 9 7 5 4 3 <2 <2 <2 <2 

Transmitter Remote Control From ANYWHERE. . 

...for less than $3,000 
Gentner's VRC-1000 Voice Remote Control 

Uses standard dial -up telephone line. 
System responds with synthesized voice. 
Automatic alarm reporting and/or correction. 
Full ATS (Automatic Transmission System) capability. 
Video Display Terminal and 
printer options. 
Fully secure operation 
(user -defined access codes 
prevent unauthorized control). 

GENTNER 
R F PRODUCTS DIVISION 

P.O. Box 32550, San Jose, CA 95152 (408) 926-3400 

TWX: 510-600-1445 (GENTNER RF PRDT) 
FCC PARTS 15 AND 68 CERTIFICATION PENDING 
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The Sexy, Universal BTSC 
TV Stereo Modulation Monitor 

If you want to get intimate, you've got to "push the right buttons." 

That's the idea behind TFT's new Model 850. Everything* you wanted to know about 
your BTSC TV Stereo signal is a pushbutton away. 

The 850 was created with the TV broadcaster in mind. TFT's design team actively 
sought TV engineers' critiques and suggestions in conceiving and developing the 
850. The result is a microprocessor -controlled BTSC stereo monitor with unending 
diagnostic capabilities, including built-in off -air monitoring, split -sound mode, 
inter -carrier mode demodulation... plus the required standards and characteristics 
as defined in the BTSC recommended practices* 

The top -of -the -line 850 Monitor comes with a built-in distortion analyzer, digital 
AC voltmeter, and ratio meter. The 850 is also available without the analyzer, but 
with an output to drive an external distortion analyzer. 

Get intimate with your TV aural signal. Contact your favorite TFT dealer for details 
on the complete-and sexy -850. 

*As required by BTSC Standards, EIA 

Systems Bulletin No. 5, Section 3.2, 
Monitoring and Measuring. 

... Where new things are happening! 
3090 Oakmead Village Drive, Santa Clara, CA 95051 (408) 727-7272 TWX: 910-338-0584 
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the thoroughness with which the stan- 
dard was determined and the reasonable 
approach that the commission has taken 
in allowing the self -certification process. 

The sad part of the story of non - 

ionizing radiation is not that some broad- 
casters may have a financial liability. It is 
that some communities have refused to 
acknowledge reasonable standards 
that are based upon research and facts. 

Rather, they are rushing to proclaim 
their own standards that are based not 
upon safety or environmental considera- 
tions, but rather, upon unrealistic, incom- 
plete or incorrect information. 

Reducing downward radiation 
By Robert A. Surette 

Although protecting human health is 
one important aspect of the new 
guidelines, there are other important 
concerns. RF interference with corn - 

Surette is manager of RF engineering at 
Shively Labs, Bridgton, ME. 

puters and information systems could 
cause endless confusion and misunder- 

The graph at left represents the theoretical 
elevation pattern for a 6 -bay antenna with 
conventional spacing. The graph at right 
represents the same antenna with 'h -wave- 
length spacing. 

Figure í 

standings. RF interference with 
medical equipment, control systems 
and communication systems can be a 
serious matter. Interference with any of 
these areas also harbors the potential 
for a serious threat to the public safety. 

For stations that don't comply with 

lalquat(d 
Broadcast Audio 
Consoles 

Performance, Value and 
Reliability through 
Innovative Technology 

Raised, tactile feel, lighted membrane 
switch panel -digitally scanned 

12 stereo inputs plus optional expander 
VOA controls, rotary and linear 

Analog and fluorescent meters 
Modular, plug in electronics 

Easy punch block installation 
Effective RF protection 

BC8DS 
8 Mixer 

Dual Stereo 

3n V $2, 995 

AUDIO 
TECHNOLOGIES 
INCORPORATED 

328 Maple Avenue, Horsham, PA 19044 (215) 443-0330 
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If you need rigid line, 
here's where to get it fast. 

CABLEWAVE rigid coaxial 
transmission line is available in 
sizes from a/8 inch to 31/8 inches 

in 50 ohm impedance and 
61/8 inches in both 50 

and 75 ohm impedances. 

In Canada: LeBlanc & Royle Telcom, Inc. 

514 Chartwell Road 
Oakville, Ontario L6J 5C5 
Tel: 416-844-1242 

Member of the Radio Frequency Systems Group 

Not only available, but in most cases, 
we can ship from stock. You will rarely 
have to wait more than two weeks. 

You can order twenty foot lengths 
or any shorter length cut to your 
specifications. You can request that 
line be fitted with flanges on both 
ends, one end or without the flanges. 
Hardware and other installation 
accessories are also available from 
stock. Aluminum outer conductor is 

available, as well. 
Quality? You can count on it. 

Every inch is constructed of high 
conductivity, hard drawn copper tub- 
ing and fitted with pin -type Teflon 
dielectric insulators produced to 
exacting standards. 

And, all rigid line, flanges and 
conductors are manufactured in 

accordance with Mil -L-3980, EIA 
Standard RS -225 and international 
!EC recommendations. 

While purchasing rigid line for 
system upgrading and repair may be 
a simple matter, you may encounter 
layout and design problems in new 
installation. We can help here too, 
with appropriate technical and 
engineering assistance. Just ask. 

Cablewave Systems 
DIVISION OF CELWAVE SYSTEMS, INC. 

60 Dodge Ave., North Haven, CT 06473 
Tel: 203-239-3311 
TWX: 710-465-0244 

.. CELWAVE 
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the new RF exposure requirements, 
what are the possible solutions? 
Although there may be several ways to 
resolve a non-compliance problem, 
building a new tower or moving to 

Radiation pattern for a 6 -bay antenna with 
conventional spacing. The downward radia- 
tion from the antenna is obvious, especially 
at the 70° points. 

another location may not be options 
you want to choose. 

New antennas 
Studies have shown that some types 

of antennas possess more desirable 
radiation characteristics (smaller 
downward components) than others. 
In some instances, these antennas can 

be used to replace existing antennas 
that are producing excessive down- 
ward radiation. In general, cycloid - 
type ring antennas, which are uniform- 
ly and symmetrically fed, produce 

Radiation pattern for a 10 -bay antenna with 
1/2 -wavelength spacing. Note that the 
downward radiation problem has been 
significantly reduced. 

Channel One 

seeumuy 

Channel Two 

SeMlllelly 

Who Cares If The 

ayv,Mü MIMII.n`:cI'. eMin-FM.\Ue - 
VALLEV PEOPLE 415 

w.. 
U. Pºwer 

You won't, if you use the Valley 415 Dual 
Dynamic Sibilance Processor. Sibilance 

Announcer Lisis? problems 
are effectively handled with- 

out detriment to the sound. 
Previously, the solution was worse than 

the problem; when you de-essed a sibilant, you were left with a hole in the 
program material. Now, the DSP 415 uses a dynamic new technology that 
processes the sibilance, so that only the annoying whistle is removed. 

So, who cares if the announcer lisps, or if the newscaster wears dentures? 
The Valley 415 is on the job. Hire one today from your local Valley People 
dealer. 

VALLEY PEOPLE INC. P.O. Box 40306 2817 Erica Place Nashville, TN 37204 (615) 383-4737 TELEX 3785899 NASH AUDIO 
VALLEY PEOPLE INTERNATIONAL C/O Gotham, AG, Regendorf Switzerland Telex 59222 gothm ch, Tele 0041-1-840-1044 
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If you can't fix your board 
with the enhanced 9000 Series, 

it's beyond repair. 

ua I-., uu uu 
irDúi ù u Iru 

IN THE U.S. AND NON EUROPEAN COUNTRIES: John Fluke Mfg Co_ Inc.. P.O. Box C9090. M/S 250C, Everett. WA 98206, Sales. (206)356-5400. Other: (206) 347-6100. 

EUROPEAN HEADOUARTERS: Fluke (Holland) B.V.. P.O. Box 2269, 5600 CG Eindhoven. The Netherlands, (040) 458045, TLX- 51846. 

s Copyright 1985 John Fluke Mfg. Co.. Inc. All rights reserved. Ad No. 1003-9000. 

Introducing a new dimension of test 
capabilities for the Fluke 9000 Series 
Micro -System Troubleshooter line. 

Finally there's a way to conquer some 

of the most difficult board testing prob- 

lems imaginable. Take control of the sit- 

uation with Fluke's 9000 Series and new 

Asynchronous Signature Probe option. 

You'll be able to pinpoint virtually every 

digital hardware fault on the entire board. 

Even those frustrating faults in circuits 

that operate independently of the micro- 

processor bus cycle. 

Begin testing boards with the 9000 

Series' built-in, preprogrammed test rou- 

tines. In a single keystroke, you can auto- 

matically check the entire microprocessor 

kernel-Bus, ROM, RAM and I/O. 

For testing beyond the bus, Fluke's 

new probe option eliminates the need for 

a logic analyzer or scope to test 

asynchronous circuits. One complete 

package, easily installed into either new 

or existing 9000 Series units, offers sig- 

nature analysis, waveform capture and 

event counting. These three vital trouble- 

shooting functions give any 9000 Series 

the power to diagnose: 

DMA Controllers 

Disk Controllers 

Video Controllers 

Video -Generation Circuits 

Communication Circuits 
Peripheral Controllers 

Dynamic RAM timing relationships 

Not only does the 9000 Series test 

more of the board, it also supports more 

8 -bit and 16 -bit processors than any other 

tester on the market. 

Call Fluke toll -free 1-800-426-0361 or 

contact your local representative, and put 

your most challenging board to the 9000 

Series test. If it can't be fixed with the 

enhanced 9000, it's probably beyond repair. 

FLUKE 
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smaller downward radiation lobes 
than those fed non -symmetrically. 

Perhaps the most effective solution 
consists of modifying the antenna pat- 
tern through element spacing. Here, 
element spacing is changed from the 
normal one -wavelength to 
/-wavelength spacing. Figure 1 il- 
lustrates the effectiveness of this. 

The graph on the left shows the 
theoretical elevation pattern of a 6 -bay 
antenna using conventional spacing. 
The graph on the right is the 

measured elevation pattern for an 
identical antenna but with 10 bays 
spaced at /-wavelength intervals. The 
resulting dramatic reduction in 
downward radiation is perhaps better 
shown in Figures 2 and 3. Here, the 
patterns are translated into an artist's 
representation (vertical profile) of 
signal densities radiating from a 
typical tower. 

Although the technical basis for 
1 -wave spacing is well known, some 
features of the technique are less ob - 

:or Overvoltage Protection 
mnd High Energy Switching 

You'll see EG&G spark gaps working wherever there s a need for 
overvoltage protection of lritical system components. 

For high energy protection where a very wide range of operating voltages 
is required-up to 50:1 

Gaps designed specifically for military CO, lasers 

Gaps designed for series switching in medical and pulsed laser 
applications. 

Two element (overvoltage) and :hree element (triggered) devices, 
gas -filled and vacuum, all hermetically -sealed units-all EG&G gaps are 

rugged, reliable, and readily available. 

EGEG ELECTRON/C COMPONENTS 
For further information, contact EG&G Electronic Components 

35 Congress Street, Salem; MA 01970. (617) 745-3200. 
On the West Coast call (818) 344-361 ,; rai States call (312) 640-8233. 

vious and may need some elaboration. 
In Office of Science and Technology 
bulletin No. 65, Dr. Cleveland notes 
that 1/2 -wave spacing results in an 
overall gain loss for a particular anten- 
na. To maintain gain, the number of 
bays must be increased. Fortunately, 
due to the reduced spacing, virtually 
identical gain can be achieved in the 
same aperture as that occupied by a 
conventionally spaced antenna. 

Referring again to Figure 1, observe 
that the gain for the 10 -bay /-wave- 
spaced antenna is nearly equal to that 
of the 6 -bay antenna. In addition, the 
10 -bay array actually occupies ap- 
proximately six feet less space on the 
tower. Obtaining the equivalent gain in 
the same aperture results from reshap- 
ing the array pattern and redirecting 
the downward radiation into the main 
beam. 

The effect of /-wave spacing is even 
more obvious in Figures 4 and 5. The 
downward radiation from a 1 -wave 
length -spaced 2 -bay antenna is ap- 
parent at the 55° points in Figure 4. 

The same antenna with !/a -wave spac- 
ing is shown in Figure 5. In this case, 
the downward radiation is practically 
eliminated. 

Another important fact to those con- 
sidering /-wave spacing is the simple 
reality that not all antennas really lend 
themselves to the technique. Antennas 
that use direct -coupled -feed or those 
with non -symmetrical feeds will re- 
quire either cumbersome mechanical 
feedline re -arrangement or some 
power -dividing scheme to maintain 
proper phasing. 

On the other hand, antennas that are 
inductively loop coupled are relatively 
simple to manipulate into a H -wave 
configuration. Usually a shorter feed - 
line and a simple repositioning of the 
inductive loop is all that is needed. 

Another advantage of inductive 
coupling is that odd numbers of anten- 
na elements are possible. This not only 
yields a significant cost savings if gain 
figures can be satisfied, but also can be 
of great value if windload or tower 
considerations are critical. 

This method of reducing downward 
radiation may not be possible for all 
situations. It does, however, provide 
another tool for the station unfor- 
tunate enough to be required to take 
corrective action under the new rules. 

Station engineers should become 
familiar with their station's particular 
situation with respect to the new radia- 
tion standards. Even if your station is 
not exceeding the standards, you need 
to understand how the ANSI re- 
quirements apply to your station. As 
more publicity results from the FCC ac- 
tion, residents around your transmitter 
site may raise legitimate questions. 
You should be prepared to answer any 
questions that might be raised. In this 
way, you may save the station from 
any misunderstandings by a misin- 
formed public. 
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f 
/ 

AtWsimsaiee, 
FROM A PORTABLE, 

SELF-CONTAINED VOCAL PA TO 
LARGE CUSTOM SYSTEMS, 

FOSTEX PRODUCTS AND 
COMPONENTS DELIVER. 

M CROP) -ONES SPEAKER SYSTEMS LCJDSPEAKER COMPONENTS 
hEADPHONES AVPUFIERS M XERS RECORDERS SYNCHRONIZERS 

FOSTEX RP TECHNOLOGY 

If you work with sound, you owe it 
to yourself and your clients to audition these 
remarkable transducers. To date, they have 
received over twenty international patents. 

Fostex 
PRO SOUND DIVISION 

15431 Blackburn Ave. 
Norwalk, CA 90650 
(213) 921-1112 
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I w1nan /y I I/ 
ANTENNAS, INC, 

Back 
to the 
Future 

A complete r" 

line of TV and >" 

FM Broadcast 
Antennas 

Modern 7,000 
ft. test range 
facilities 

Innovative 
Engineering 
Careful con- 
struction 

Two Year 
Warranty on 
Product and 
Workmanship 

Still the same 
fine Products, 
Staff, Address, 
Telephone & 
Telex, with Fast ( 
Service Too! ; 

JAMPRO ANTENNAS, Inc. 
formerly Cete Antennas 

6939 Power Inn Road 
Sacramento, CA 95828 

Excellence in Antennas 
JAMPRO ANTENNAS, INC. 

(916) 383-1177 TELEX 377321 

¡d 

]0 

- 6G - 

SO -. 

Figure 4 
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4 2 -bay antenna with normal, 1 -wavelength spacing exhibiting severe downward radiation. 
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Figure 5 

10 --- 80 40 0 60 70 90 --. 9G 

The top antenna with 1/2 -wavelength spacing. Note that the troublesome downward lobes hav, 
been eliminated. 
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Did you know. .. that with 
a UHF TV transmitter from 
Philips you pay for 
a lot less? 

... a lot less 
space to house it 

... a lot less attention 
to keep it maintained 

... and a lot less money to run it 
Every business wants to keep its costs down. 
So it's hardly surprising that so many people 
have already chosen our UHF television 
transmitters. 

There are plenty of reasons: the tremendous 
quality of our equipment, their compact size, 
the design concept with everything built-in, 
easy maintenance, easy adjustment, high 
efficiency and excellent stability. 

The result for you is substantial savings 
on the cost of housing the transmitter, of 
maintaining it and of running it. The result 
for us is that we're now the largest off-shore 
supplier in America - and have well over 
2000 installations world wide. 

See the UHF 1790 range with high power 

klystron tubes 
for outputs 
between 30 and 
240kW. You'll 
soon see the 
value of getting 
a lot less for 
your money. 

PHILIPS TELEVISI ON SYSTEMS, INC. 
900 Corporate Drive, PO Box 618, Mahwah, 
New Jersey 07430 USA Tel: 201-529-1550 
Telex: 37-62558 
Canada: Electro & Optical Systems Ltd, 31 Progress 
Court, Scarborough, Ontario, Canada M1G 3V5 
Tel: (416) 439-9333 Telex: 065-25431 

Philips UHF television transmitters 
PHILIPS Broadcast Equipment PHILIPS 
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FM/TV power 
density analysis 

The power density at any point 
within the RF field of a TV or FM 
transmitting antenna may be calcu- 
lated by determining the parameters 
shown in the diagram below and 
following a simple procedure. Outlined 
by TV Ontario in Toronto, this method 
may be applied to U.S. stations as well. 

First, determine the dimensions E,, 
E,, h, and d. From these, calculate the 
vertical angles V, and V, for direct and 
reflected RF rays from formulas 1 and 
2. Then, from antenna radiation pat- 
terns, determine the antenna relative 
vertical field at V, and V, and relative 
horizontal field in the direction of the 
test point. 

Next, calculate the path distances D, 
and D, for the direct and reflected rays 
by using formulas 3 and 4. The direct 
and reflected field intensities Fd and Fr 
are found from formulas 5 and 6, using 
values found in formulas 1 through 4. 

Finally, calculate the maximum power 
density at the test location with for- 
mula 7. 

For installations with multiple anten- 
nas, the calculations must be per- 
formed on each antenna separately. 
Additional information is available in 
FCC publication OST -65. 

1. Calculate vertical angle, V,, for direct 
ray: 
V, = Tan-' (E, + h,) degrees 

d 

2. Calculate vertical angle, V,, for 
reflected ray: 
V, = Tan' (_ - E,) + h, degrees 

d 

3. Calculate path distance, D, for direct 
ray: 

D, = [d' + (E, - (E, + h,))']"'teeters 

4. Calculate path distance, D, tor 
reflected ray: 

D2 = [d' + E, - E,) + h,)']'/' meters 

Tower 
end 

Antenna 

Generalized geometry 
for FM/TV power densi- 
ty analysis, using 2 -ray 
method. 

5. Calculate direct ray field intensity 
(Fd) at test point location: 

Fd = 7 x F(V,) x F(H) x(ERP max)'/' V/m 
D, 

6. Calculate reflected ray field intensity 
(Fr) at test point location: 

Fr - 7 x F(V,) x F(H)x(ERP max)'/' V/m 
D, 

7. Calculate maximum power density at 
test point location: 

(Fd +Fr)' mW/cm' 
(1r x 1,200) 

J 
Repeat steps 1-7 for other locations, as 
required. 

é. -E I112 

A. ELEVATION of AMTYVNA C R AMBL B. MEIONT at TBET LOCATION ABOVE 
MOUND LEVEL. 

SONEX 
CONTROLS SOUND. 
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With its patented anechoic foam wedge, 
SONEX absorbs and diffises unwanted 
sound in your studio. Ard it can effectively 
replace traditional acous-ic materials at 
a fraction of the cost. SONEX blends with 
almost any pro audio decor and looks 

clean, sharp, pn)tesional. Check into this attractive alternative for 

sound control. Call or write us for all the facts and prices. 

SONEX is manufactured by e1haeud 
111 NE and distributed 
exclusively to the pro sound 17049 West Broad Street 
industry by Alpha Audio. Richmond, Virginia 23220 (804) 358-3852 

Acoustic Products for the Audio Industry 
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NEW 
ova leea duo... 

M hohe 
'eI er'S in 

With 

TELEPROCESSOR 
TELEPRCESSOR 

ó o 
.a 

0 0 

Use with any telephone hybrid or frequency extender. 

High and Low Band EQ adjustments improve phone line 
sound, reduce line hiss and hum. 

Aphex® process ng improves high end content. 

Maintains consistent send level to caller. 

EASY installation - XLR connections, no internal adjustments. 

Suggested list price $499.00. 

The Clear 
Choice. 

GENTiVER 
ENGINEERING COMPANY, INC. 

540 West 3560 South 
Salt Lake City, Utah 84115 

(801) 268-1117 
EasyLink 62852790 

Telex II 910-380-6909 GENTNER UD 
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The Gutperformer! 
KEGAMI'S HL -79:7_ IS fvIORE VERSATILE THAN EVER 

ikegami's HL -79E has lived up to its bill- 
ing as the greatest achievemenr n rte -d-held 
camera technology, a claim supported by an 
increasing number of 79 series pure ;asers, 
presently in excess o: 5000. 

And yet, today the engineers at kegsm 
have found a way Ito improve the camer 
Now, when equipped with the new VBA-1 
adapter, the HL -79E is totally com¡pat ble with 
the Sony Beta recorder. 

On your shoulder, the HL -79E is still un- 
matched in performance with features th 
include Dynarñic Detail Correction, Chrom 
Aperture Correction, Highlight Aperture Cor- 
rection and Auto Contrast Compression. 
Plus the HL -79E offers superior ccntrast 
range, S/N ratio, registration accLracy, reso- 
lution and more. 

On a tripod, the HL -79E becomes th 
prem.er EFP camera which can be used i 

various systems configurations and con- 
trolled remotely by the MA -79 Mu floor 
Adapter, through multi -core cable (up :o 300 
meters) or by the TA -79E triax adapter 
through triax cable (up to 2000 meters). 

The camera can be set up using con- 
ventional manual techniques or an optiona. 
microprocessor assist. 

For a complete demonstra- 
tion of the HL -79E and other 
Ikegami cameras and 
monitors, contact us or visit 
your local Ikegami dealer. 

dapts to Sony Beta Reccrdei- 

kegami Electronics (USA), Inc. 37 Brook Avenue Vlarwood, NJ 076)7 
8-9171 West Coast: (213) E34-005) Scutheast: (813) 884-2946 Southwest: (21.) 233-2844 M 1west (312) 834.9774 

! East Coast: 
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Selecting speakers for 
TV stereo 

By Thomas Sahara 

If you are going to broadcast high -quality TV stereo, 
you must first be able to properly monitor it. 

MODIFY 
ENVIRONMENT 

DETERMINE 
PARTICULAR 
APPLICATION 

NO 

SELECT 
ANOTHER 
SPEAKER 

YES 

>B4 SPL 111 

EXAMINE 
LISTENING 

ENVIRONMENT 
ACCEPTABLE? 

PRELIMINARY 
LISTENING 

TESTS 

NO 

YES 

ACCEPTABLE? 

COMPLETE 
LISTENING 

TESTS 

ANALYZE RESULTS 

i 

SELECT SPEAKER 

0 PROCESS 
COMPLETED 

Figure L The process of selecting monitor 
speakers. 

Sahara le an audio engineer for KIN, Honolulu. 

The advent of TV stereo has placed ad- 
ditional responsibility on TV audio 
engineers. And these engineers must be 
more concerned than ever before about 
the quality of the speakers used for 
monitoring audio. The selection of the 
proper speakers for mixing and monitor- 
ing stereo TV requires time and effort if 

the best results are to be obtained. 

Procedures 
Choosing a monitor loudspeaker 

system is probably one of the most dif- 
ficult tasks an audio engineer will en- 
counter. The system you choose must 
sound good to everyone involved with 
audio production. Although it may seem 
next to impossible to obtain general 
agreement on speaker selection, by 
following a few procedures, a universally 
accepted loudspeaker system can usually 
be found. 

Even though there are no standard 
practices established for selecting 
monitor loudspeakers, a few guidelines 
are available. Many of the following 
definitions and procedures are based on 
the recommendations of David Bennet of 
the Canadian Broadcast Corporation and 
Floyd Toole of the National Research 
Council. Their research and experimen- 
tation will be used for the tests. 

Types of rooms 
The first step in selecting a monitor 

loudspeaker system is to determine the 
particular application. There are three 
classifications of loudspeakers, each 
classification defining a different applica- 
tion. This ensures that the loudspeakers 
are being compared with others intend- 
ed for similar applications and that the 
loudspeaker selected will be capable of 
delivering what you expect. 

The first application is the small con- 
trol room where the maximum sound 
pressure level generated by the 
loudspeaker is greater than 94dB at one 

meter. This application also includes 
remote vans and other small en- 
vironments. Most of the so-called mini 
monitors and compact loudspeakers fall 
into this classification. 

The second application is the small -to- 
medium -sized control room, where the 
desired maximum sound pressure level is 

more than 100dB at one meter. A few of 
the mini monitors fall into this category, 
but most loudspeakers in this application 
are the larger bookshelf and medium- 
sized loudspeakers. 

The third application is the large con- 
trol room or music production facility, 
where the maximum sound pressure 
level is greater than 106dB at one meter. 
This application includes all of the large 
monitor loudspeaker systems and a few 
of the higher -powered medium-sized 
systems. 

Three sizes of rooms have been de- 
fined by Bennet. A small room has a 
volume of less than 50 cubic meters, or 
approximately 1,765 cubic feet. The 
medium-sized room has a volume be- 
tween 50 cubic meters and 150 cubic 
meters, or approximately 1,765 cubic 
feet to 5,300 cubic feet. The large room 
has a volume of more than 150 cubic 
meters, or 5,300 cubic feet. 

These room sizes cover a wide range 
of room environments. But no distinction 
is made with regard to the acoustical en- 
vironment of each room classification. It 

is assumed most control rooms within 
a station will exhibit somewhat similar 
acoustical characteristics. 

Once you have determined the class of 
loudspeaker required, you can start 
specifying loudspeakers for comparative 
testing. In most stations, each listening 
area may have slightly different 
acoustical characteristics. For this 
reason, you must keep in mind that the 
loudspeakers specified must be able to 
provide acceptable performance in each 
area. 1f there is any doubt, then a 
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YOUR BEST BET FOR 

TACAM AND 

TACAR! SYSTEMS 
Introducing the Pro Format EASTMAN Professional Video Cassette. Approved for networK use in BETACAM 
and BETACART Equipment, it handles like a dream in the field and performs like one on the air. Check out its 
features. Then give it an audition. You'll like what you see. And hear. for details, write Dept A3064, Eastman 
Kodak Company, 343 State Street, Rochester, NY 14650.Or call toll free 1800 44KODAK (1800 445-6325), Ext 862. 

Posit ve-d>sirtg 
dust -free fie d case 
withstands Harsh f eld use. 

Stainless steel rollers 
produce lowe coefficient 
of friction that plastic 
rollers In carre cther bands. 

Qr highes: i_raiity tape 
has excellent electro- 
magnetic chara _terist7r, 
e> tremely 13% c ropou s. 

A name synonymous 
with consstency, uality, 
and dependability 

Cd 

Ruggeri ca: sette shell 
withstand: tough handling. 

PB5. PB2C. and PB30. 
Lengths for every 
application. PV20 cassettes 
with same performance 
qua J .y auailable for M 
format systems. 

Eastman Kodak Company, Mahon Picture and Audiovisual Products Division 
Atanta:404/351-6510 Chicago: 312/654-5308 Dallas: 214í35F3221 Hollywood: 213/464-6131 Honolulu: 8081833-1661 New York: 212/930-7500 

Rochester: 716/254-1300 »San Francisco: 415/989-3434 Washington, D.C.: 703/558-9220 Montreal: 514/761-3481 Toronto: 416/766-8233 Vancouver: 604/986-1321 

© Eastman Kodak Company,1986 
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Flat, peak -free frequency response within narrow limits throughout the audi- 
ble range. A loudspeaker that does not have a flat anechoic response may 
have a fairly flat response in the acoustic environment. Conversely, a 
loudspeaker that exhibits excellent free -field frequency response may pro- 
duce large frequency anomolies in the acoustic environment. 

Broad and uniform sound dispersion to provide identical sound over the en- 
tire listening area. 

Low harmonic, intermodulation and transient distortion throughout the 
audible range at all listening levels. 

Sufficient output level capability to meet the requirement of each class of 
monitor. 

Electrical and mechanical durability to assure continued service without 
changes in the sound characteristics over long periods of time and under 
heavy use. 

Loudspeaker -to -loudspeaker uniformity to guarantee identical sound 
characteristics from any two units. 

Table 1. In order to provide a high -quality monitoring system, the speakers must meet several 
important criteria. 

series of preliminary tests should be con- 
ducted to ensure that all loudspeakers 
meet minimum requirements. 

The ideal loudspeaker, according to 
Toole, must meet several criteria (see 
Table 1). These criteria define the basic 
performance that can be obtained from 
the speaker. Unfortunately, even these 
criteria are not absolute in that two 
loudspeakers can have similar specifica- 
tions and yet have different sonic 

characteristics. This is the reason why 
the only reliable method of choosing a 

monitor loudspeaker is to audition a 

number of units. Once you know what 
your specific requirements are going to 
be, you are in a position to make an in- 
formed choice. 

There have been numerous listening 
tests performed on almost every 
loudspeaker on the market, with each 
test having its own objective results. 

However, it has been determined that 
many of the tests are not without their 
share of questionable data. Data that 
have been collected or analyzed in an in- 
consistent, uncontrollable manner may 
cause the test to favor a particular out- 
come. It is this inconsistency and uncon- 
trollability that the following procedure 
seeks to minimize. 

Listening tests 
A panel of listeners must be assembled 

to perform the actual listening tests. 
Select the panel with caution. It is impor- 
tant that a fair representation of all fac- 
tions contributing to the evaluation of 
the audio quality be included. This helps 
prevent unintentional bias toward a par- 
ticular outcome because of over- 
representation by a particular group. 

There is some evidence that a listener 
with impaired hearing can cause 
significantly higher variations in 
responses than a listener with normal 
hearing. Also, a listener with previous 
experience in critical listening may pro- 
duce a more consistent set of responses 
than a person without any previous 
critical listening experience. 

A preliminary test should be carried 
out to ensure that every loudspeaker 
selected for testing will meet the 
minimum performance requirements. 
This is called the coarse filter. 
Loudspeakers that do not rate as high as 

This new portable UHF Field Strength Meter gives 
you accurate readings across the entire band. 

Someone once said that "Certainty is Security." That is 

the main idea behind field strength measurements. They 
verify the signal level and rf environment at the point of 
reception. You know for certain what's out there. 

It is now easy for UHF stations to achieve this certainty. 
With the new FIM -72 from Potomac Instruments. 

Tune the entire UHF band 
From 470 to 960 MHz. The received signal strength is 

shown in volts and dB, with a 140 dB measurement range. 
Select peak or averaging detection; wide or narrow IF 
bandwidth. Seven 20dB logarithmic ranges assures precise 
readings. Internal demodulators (AM and FM) provide 
audio monitoring of the selected signal. 

It is easy to use 
Find the desired signal on the spiral dial. Calibrate the 

meter using the internal generator, then read the signal 
strength from the mirrored meter. The field strength is 

easily determined from the supplied calibration data. 

NS TRUMEN TS 
932 PHILADELPHIA AVE. SILVER SPRING, MD 20910 
(301) 589-2662 

Laboratory applications 
The FIM -72 includes a precision rf generator that tracks 

the tuned frequency. Typical measurements include inser- 
tion loss, VSWR, and filter 
response. 

Call Potomac Today 
Place your order for this 

new UHF field intensity meter. 
Put it to work. And then you 
will know for certain. 
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The Wait is Over! 
IKEGAMI UNVEILS THE 2/3" 

FIELD /STUDIO CAMERA STANDARD 
When Ikegami engineered the all new 

HK -323 field/studio camera, their first pri- 
ority was to make this advanced technology 
camera available to all preferences. 

The result: the HK -323 1" and the 
HK -323 2/3"-two tube sizes to meet the 
broadest range of preference. application or 
budget. 

Like the 1", the HK -323 2/" features self- 
contained operation, numerot_s auto set-ups 
in any mode, a built-in enccder and sync 
generator, high performance prism optics, 
self -diagnostic functions, a control panel that 
connects directly to the camera head, a S/N 
ratio of 60dB and more-all in a camera 
weighing only 55 lbs. 

The HK -323 2/3" is equipped with a 7" 
viewfinder featuring pan and tilt, and special 
functions that include Chroma Aperture for 
sharpest picture quality regardless of color 
or lighting; Highlight Compression Circuitry 
for broadest contrast range; Soft Detail to 
eliminate harsh or overwhelming presence 
Auto Beam Control, and more. 

A companion hand-held camera is also 
available, and is operational off the same 
base station. 

Optional remote control is available in: 
triax, multicore and fiber optics. 

Compare the HK -323 2/3"iny camera 
in its class and find out wh the lightest 
field/studio camera is also the biggest value. 

Ikegami Ele,'. (treA). Inc. 37 Brook Avenue Maywood. N 07607 
East Coast: (201) :'c West Coast: (213) 534-0050 Southeast (813) 884.2046 
Southwest: (214) 27S-2844 Midwest: (312) 834-9774 
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Selecting speakers for a video production studio requires careful planning. 

VIDEO FILTERS 

YUV DIGITAL FILTERS 

GAUSSIAN FILTERS 

LOW PASS FILTERS 

BAND STOP FILTERS 

BAND PASS FILTERS 

CUSTOM DESIGN 

EXCLUSIVE NORTH AMERICAN DISTRIBUTOR 

broadcast video systems 
1050 McNicoll Avenue, Agincourt, Ontario M1W 2L8 

Telephone (416) 497-1020 Telex 065-25329 
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LATEST TECHNOLOGY ALLOWS 
REVOLUTIONARY CONCEPT 

IN 
VIDEO DISTRIBUTION 

BROADCAST QUALITY 1 x 4 VDA 

de) d%tz9 $99 95* 
'Quantity Price 
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Want more information on 
advertised products? Use the 

Reader Service Card. 

the other units should be removed from 
further testing. This helps limit the 
number of loudspeakers to a manageable 
number. The remaining loudspeakers 
are then subjected to a more rigorous 
test sequence of longer listening sessions 
with various program materials. 

The source material used for the 
evaluation process should be represen- 
tative of that used within the facility. For 
example, do not use only rock music to 
evaluate a loudspeaker if the majority of 
the applications do not contain rock 
music. Use as wide a variety of program 
materials as practical. 

All of the testing material should be 
monophonic. This helps eliminate incon- 
sistencies in the data resulting from 
variations in the stereo image caused by 
room acoustics, listener position or some 
other uncontrollable phenomenon. It is 
reasonable to conclude that a 

loudspeaker exhibiting a high degree of 
fidelity with monophonic program 
material will also perform well with 
stereophonic program material. 

The setup 
Conduct the listening session in a loca- 

tion that is free from extraneous noises 
and activity. Make the test period long 
enough that the setup won't have to be 
changed or moved for the duration of the 
evaluation. It is important that all 
loudspeakers be evaluated in a stable en- 
vironment. 

Each test session should last for about 
30 minutes so each listener has sufficient 
time to formulate a response. If several 
sessions are needed, then a 30 -minute 
rest period between tests will help pre- 
vent listener fatigue. 

To prevent bias in the results because 
of a familiarity with a particular monitor, 
all loudspeakers must be hidden from 
view. Use an acoustically transparent 
screen and match the output levels with 
pink noise and a sound -level meter. 
Because of variations in speaker radia- 
tion patterns, measure the sound 
pressure at ear level near the center of 
the listening area. 

A double-blind procedure, in which 
neither the person conducting the listen- 
ing session nor the listeners know what 
loudspeaker is being tested, is recom- 
mended. The listeners should not discuss 
their listening experience with others. 
This helps prevent any one person from 
influencing the responses of other 
panelists. To prevent inconsistencies in 
the results, all of the listeners should be 
given identical and complete instructions 
on the objectives and procedures to be 
used in the test. 

Obtaining the data 
Direct the participants to rate each 

loudspeaker on a uniform scale. The 
lowest possible score is zero, which 
represents the worst possible reproduc- 
tion. The highest possible score is 10, 
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the high notes of our audio specialist: 
frequency range 10 Hz to 
100 kHz, 3 Hz to 300 kHz 
(-3 dB) 

voltage range <10 µV to 300 V 
with 1 µV resolution 

distortion <0.003 to 100 % or 
-90 to 0 dB 

wow & flutter 0.003 to 5 

Audio Analyzer UPA is the intelligent answer when you need a system -capable 
psophometer with integrated frequency counter. With options you can turn 
it into a complete audio test setup, with weighting filters for every application. 

Write or call for full details of UPA Audio Analyzer 

ROHDE &SCHWARZ 
polarad 

Rohde & Schwarz-Polarad, Inc., 5 Delaware Dr., Lake Success, N.Y. 11042 
Tel: 516-328-1100 TWX: 510-223-0414 
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I G M... -IL"---111 
POSITIVELY SUPERIOR 

IGM -SC and IGM -EC 
...the Ultimate System Controllers 

IGM -SC 
Sophisticated 
Unlimited Programming 
Easy Operation 
IBM PC Controlled 
Full Live Assist 
Highest Audio Specs. 

IGM -EC 
Ecoiomical 
Syndicator & Satellite 
Programming 
Easy Operation 
Computer Controlled 
BacKed by IGM Service 

10M CO 
282 West Kellogg Road 

MCAT 0\S 
Bellingham, Washington 98226 

IBM and IBM PC are v rademarks of International Business Machines Corporation. / 
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REQUIREMENTS 

Musicality 
Serviceability 
Low Distortion 
Balanced XLR Outputs 
27dBm RMS 600 ohms balanced 
Cartridge load adjustment 
High Overload Threshold 
Linear Frequency Response 

Reliability 
Low Noise 
1 Space Rack Mountable 
Accurate RIAA (±.05dB) 
2idBm RMS 600 ohms unbalanced 
Non -reactive Phono Stage 
Fully Discrete Gain Blocks 
Drive Loads as low as 300 ohms 

SOLUTION 
BRYSTON BP -1 BROADCAST PREAMPLIFIER 
(BP -5 also available with 3 switchable high level inputs) 

In the United States: 

-El-ii2rj)E2 VERMONT 
RFD #4, Berlin, Montpelier, Vermont 05602 
(802) 223-6159 

In Canada: 

MARKETING LTD. 
57 Vi/estmore Dr., Rexdale, Onhdrio, CarrodoNi9V 3Y6 
(416) 746-0300 
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representing the best possible reproduc- 
tion-the ideal loudspeaker. A rating of 
five represents the midpoint of the scale. 
On the rating form, be sure to label the 
loudspeakers by numbers, not by brands 
or names. This prevents any precon- 
ceived notions of quality from influenc- 
ing the results because of familiarity with 
a particular brand or model. 

After all of the test data have been col- 
lected and analyzed, the loudspeakers 
receiving the highest ratings should be 
subjected to a final round of testing. This 
step helps validate the test results. The 
final round is more of a check of the pro- 
cedure than a test of the loudspeakers. If 

there are large variations among the 
test results, there is a possibility that an 
outside influence was introduced 
somewhere in the test procedure. 

lf, however, there is a high degree of 
consistency among the test results, the 
engineer is assured that the loudspeaker 
receiving the highest rating is capable of 
reproducing almost any material without 
introducing coloration or masking subtle 
details of the material. 

Analyzing the data 
After all of the test results are in, the 

task of interpreting the test data begins. 
Record the test data by test group, noting 
the order of the loudspeakers being audi- 
tioned and the program material used in 
the listening tests. By comparing the 
results among groups, trends and 
tendencies are noted and variations in in- 
dividual ratings are analyzed. 

If there are significant differences 
among test groups reviewing the same 
loudspeaker/program material combina- 
tion, a determination must be made 
regarding the validity of the test. Is the 
variation because of a listener variable 
or is it a fault in the test method? If you 
determine that there is a fault in the test 
procedure, you must determine how 
much of the variation is due to this pro- 
cedural defect. 

After the test data are compiled, 
several speakers may have similar high 
ratings. If so, then secondary considera- 
tions such as size, efficiency, impedance 
characteristics and long-term availability 
will play a more significant role in the 
final selection. Minor differences in the 
sonic character of the loudspeakers may 
rate a lower priority than speaker 
availability. Factory support should also 
play a role in the selection process. 

By following a set procedure and tak- 
ing the necessary precautions, you can 
select a monitor speaker that will be ac- 
cepted by all involved in the audio proc- 
ess. The advantages of going to this ef- 
fort extend across departmental bound- 
aries, which of itself may prove advan- 
tageous. If you follow the basic 
guidelines, your station will have a 
monitoring system adequate to meet the 
critical audio demands of a high-tech 
audience. 1: rß)))1 
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David Peters, Assistant Engineer KGLT Radio Station, Bozeman, Montana. 

THE EIMAC 5CX1500B FOR 
LONG LIFE, QUALITY AND ECONOMY 
Varian EIMAC has been in the 
business of broadcasting for 
over 50 years, producing dura- 
ble, reliable and long-lasting 
tubes that a non-profit radio sta- 
tion like KGLT in Bozeman, Mon- 
tana, can afford. 

Longevity 
KGLT engineers use the EIMAC 
5CX1500B tube in their transmit- 
ter, reporting a life span of 18-19 
months-approximately 13,000 
hours of service! 

Quality and Savings 
This would be impressive under 
ideal conditions, but KGLT oper- 
ates under rugged and adverse 
mountain -top conditions. Just 
as important is the 40% cost 

savings attributable to the 
5CX1500B's extended life. 

In FM broadcasting, EIMAC 
tubes are customer -proven. 

EIMAC's 5CX1500B broadcasting tube in KGLT radio 
station's transmitter 

Varian EIMAC offers a 5,000 - 
hour warranty on 5CX1500B 
tubes. 

For more information, contact: 

Varian EIMAC 
1678 South Pioneer Road 
Salt Lake City, Utah 84104 
Telephone: 801.972-5000 
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We know that one basic 
VTR, modified many ways 
to fit many recording ap- 

plications, is the most cost-effective 
way for a manufacturer to build a 
line of VTRs. But we also know that 
this approach may result in compro- 
mised performance and concessions 
on the part of the user - concessions 
that at first seem small, but add up 
quickly in terms of inefficient opera- 
tion and lost business. 

Ampex, video recording, and the 

.. 

.. OR blll II 

111111111111111111110111111111 

1985 Ampex Corporation 
VPR-6 

business of video have been synony- 
mous since 1956. And though we've 
seen the "expedient approach" come 
and go over the years, the profes- 
sionals in the video business have 
repeatedly assured us that their stan- 
dards leave no room for compromise. 

For these professionals, we build a 
complete line of the very best video 
tape recorders in the world. 

The VPR-3: 500 ips2 acceleration/ 
deceleration profile and 20 millisec- 
ond single field lockup make it the 

fastest and most precise video tape 
recorder ever designed. With its mul- 
titude of sophisticated features, the 
VPR-3 is ideal for demanding post - 
production applications. 

The VPR-6: Superb video and audio 
performance, along with the features 
most users ask for, make the VPR-6 
the choice of video professionals for a 
wide range of applications. Its price, 
performance and reliability offer a 
package that makes good business 
sense for broadcast, production and 
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post -production users. 
The VPR-80: Low cost, but high 

quality. Ampex brought decades of 
VTR experience to bear on this most 
difficult of design tasks. We know 
that every video facility at some time 
or other needs a "workhorse" -a 
VTR that can produce high quality 
video and audio, and at the same 
time not strain the budget. The 
VPR-80 is that machine. 

The VPR-5: The video quality and 
features of a Type C VTR in a pack- 

age no larger than a briefcase, allow 
you to record tapes in the field and 
edit the same format in the studio. 
When your productions begin in the 
field, where rugged and reliable per- 
formance is demanded, you need the 
VPR-5. 

Call your nearest Ampex field 
office for a demo of the VTR that fits 
your needs. We know that one will be 
a perfect fit, either as a stand-alone 
performer, or teamed with an ACE 
editor, AVC switcher and an ADOTM 

in an Ampex Creative Command 
CenterTM. And remember, you can 
count on Ampex product support, 
worldwide. 

Atlanta (404) 491-7112 Chicago (312) 593-6000 
Dallas (214) 960-1162 Los Angeles (818) 240-5000 

New Jersey (201) 825-9600 
(In New York (212) 947-8633) 
San Francisco (415) 367-2296 

Washington, D.C. (301) 530-8800 
Canada (416) 821-8840 

AMPEX 
Ampex Corporation - One of The Signal Companies 
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Stereo audio production 
techniques 

By Todd A Boettcher 

Producing quality stereo audio involves 
more than just adding another microphone. 

W ith the advent of MTS (multichannel 
television sound), a number of concerns 
need to be addressed to ensure consis- 
tent audio quality for locally originated 
stereo programming. With programming 
originated both in -studio and on - 
location, all areas of station operation 
are involved in the move to MTS. 

This article will not discuss wiring stan- 
dards, signal distribution and routing or 
the recording medium. It will assume 
that the wiring and recording equipment 
is properly installed and maintained. The 
scope of this article is limited to the audio 
production engineer's operational con- 
cerns. It seeks to help develop an 
understanding of stereo audio concepts 
and values, while leaving the final choice 
of microphones and microphone place- 
ment up to the creative abilities of the in- 
dividual audio engineer. 

Compatibility 
Just as with stereo broadcast on radio, 

the primary concern with MTS stereo is 
monaural compatibility without signal 
degradation. The most severe form of 
signal degradation occurs when the two 
program channels are 180° out of phase. 
This causes nearly total loss of the 
monaural (summed) signal and an 
undefined stereo image. 

More subtle, yet just as important, are 
phase cancellations caused by improper 
microphone placement. These phase dif- 
ferences can cause a loss of high- 

. frequency response, erratic stereo imag- 
ing and a swishing (or comb filter) effect 
in the monaural summed signal. This can 
be a difficult problem to uncover when 
monitoring in stereo because the phase 
differences can be interpreted creatively 
as an airy or open sound. 

Boettcher Is a staff engineer at WTMJ radio and TV, 
Milwaukee. 

Appropriate monitoring is critical to 
the production process. The environ- 
ment should be quiet enough to allow 
critical monitoring decisions. When loud- 
speakers are used for monitoring, the 
units should be located to the front of 
the audio mixing engineer, and elevated 
to approximately ear level or slightly 
above. They should develop an arc of ap- 
proximately 60° (30° to either side of the 
center axis line) for best monitoring of 
stereo imaging. (See Figure 1.) 

/2 -octave equalized to the room to 
reduce resonant room peaks. This also 
helps smooth out the room -response 
curve. 

Alternatively, high -quality stereo 
headphones can be used for monitoring. 
However, stereo imaging tends to exag- 
gerate the spread toward extreme left 
and extreme right. This is because the 
left and right channel information re- 
mains segregated until mixed within the 
engineer's head. When speakers are used 

. 
/ 

// 

/ 
/ 
/ 

Figure 1. Regardless of the distance from the Figure 2. Because sound travels at a uniform 
speakers to the audio engineer, the angle be- speed, the different distances traveled (L p L2 
tureen the speakers should be about 60°. and Rp R2) result in a sense of directionality. 

If the angle is greater than 60°, the 
listener tends to hear the monitored 
audio as two independent sound sources 
rather than as a panoramic wall of sound 
between speakers. This is known as the 
hole -in -the -middle effect. This condition 
makes correct stereo imaging difficult. 

If the angle is too small (because the 
speakers are too close to each other), the 
sound sources tend to be heard as a 

single point source. Again, this makes 
proper stereo imaging difficult because 
there is little perceived stereo spread. 
Ideally, the monitor speakers should be 

for monitoring, some acoustic blending 
takes place prior to reception at the mix- 
er's ears, tending to centralize the stereo 
image. 

Technically, when speakers are used 
for monitoring, the left ear hears full left 
channel, plus the right channel delayed 
and at a slightly reduced intensity 
because of a slightly longer path length. 
The right ear hears full right channel, 
plus the left channel delayed and at a 

slightly reduced intensity. (See Figure 2.) 
The distance between the eardrums 

(approximately 19cm to 21cm) is 

1 
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EXCITE 
YOUR SENSES 

NEVE 51 SERIES: 
THE AFFORDABLE 

STANDARD 
In the past. Neve audio consoles were 
considerec too good cr t3leproduction. 
Then came music v deos and stereo tele- 
vision anc the standard: of audio for 
video demanded the exceotionnall quality 
of Neve. 

Neve is the most important name in 

teleproduction. From WPRI in Rhode Is- 
land to Met!omedia in Hollywood, hun- 
dreds of stations and post production 
facilities know NEVE's reputation for con- 
sistently great performance. 

NEVE's 51 -Series meets the specific 
needs, expectations and budgets of the 
teleproducteon industry. With features 
that include: , 

16 to 60 inputs 114 band 
NEVE Formant Spectrum Ec ualisation f 

stereo or mono modules I I a choice of 4 
standard consoles ! limiter'compressor 
on every channel 1 up to 8 auxiliary out- 
puts multitrack recorcing capability H 
custom confgurations 

-\ 
\_\ Ye' 

RL pert Nev Incorporated 
A Siemens Company 

RUPERT NEVE INCORPORATED Byrksh®-e Industrial Park, 

Bethel. CT 06801 1203) 744-6230 Telex 969638 Facsimile 
)203) 792-7863 ?,533 Sunset Blvd . Holywood, CA 90046 
(213) 874-8124 PO Box 401084 Nashville, TN 37204 (615) 

385-2727 Telex 786569 
RUPERT NEVE OF CANADA, LID. Represented by 
Sonotechnique 2585 Bates, Suite 304. Mlontreal. PO H3S 

1A9 Canada (514) 739-3368 Telex 055-62171 
NEVE ELECTRONICS INTERNATIONAL. LTD. Cambridge House. 
Melbourn. Royston. Hertfordshire, rG86An1 England Phone 

(0763) 60776 
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Call one of our regional offices 
and let us excite your senses! 
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microphone by one-half for every 3dB of 
difference in source -sound level in order 
to maintain the same degree of com- 
patibility. Alternatively, the sources and 
their respective microphones could be 
separated by a greater distance. A third 
choice would be to insert some type of 
sound -absorbing baffle between the 
sources to maintain the needed 
acoustical separation. A fourth option, if 

the sound sources must be in close prox- 
imity to maintain visual production 
values, is to have these sources share 
one microphone. 

Near -field imaging 
Stereo imaging involves the placement 

of various sound sources in the stereo 
spectrum to produce apparent direction 
and localization (hard left, left center, 
center, right center, hard right). This is 
normally accomplished through adjust- 
ment of the mixing console pan pots. By 
definition, near -field sound includes 
negligible ambient information, so there 
is virtually no chance for phase in- 
coherence when placed in the stereo 
spectrum. This creates a sort of 
pseudostereo-a stereo determined only 
by intensity differences. Near -field stereo 
can regain an artificial ambience through 
digital delays, echo chambers or 
reverberation units, and other forms of 
signal manipulation. 

As previously mentioned, near -field 

stereo imaging can be controlled to 
establish left -right directional cues. The 
signal can also be manipulated to pro- 
vide depth, or a sense of distance from 
the foreground. For example, a dry (un- 
processed) signal will sound up front, 
while the same signal with reverberation 
added will sound distant. By varying the 
amount of delay and reverberation to the 
various signals, a 3-D effect can be 
achieved (side to side and front to back). 

Far -field sound 
As its name implies, far -field sound per- 

tains to sound that is picked up by 
microphones placed at a distance from 
the source. Because of this increased 
distance, room acoustics become an im- 
portant consideration in actual place- 
ment of the microphones. In addition, 
the possibility is great for interaction 
among multiple far -field microphones. 
Far -field microphone placement is most 
commonly used for classical and 
religious music, as well as for picking up 
natural sound. In addition, far -field 
microphone placement can be used for 
dialogue when natural sounds are to be 
specifically included as part of the pro- 
duction. Examples are soap operas and 
theatrical productions. 

When placing primary microphones in 
the far -field in a reverberant room, such 
as a church or concert hall, you must be 
careful in final placement to retain 

How can 
Grass Valley Group 

sync so low? 
By building application -specific 

models centered around the revolu- 
tionary SPG Gate Array integrated 
circuit, that's how. 

The 9510 Reference Synchronizing 
Generator is a compact master featur- 
ing protected video genlock. With the 

phase preset option, it can even store 
genlock phase settings. Add an op- 
tional test signal generator and source 
ID, and you've got a full -featured mas- 
ter or source sync generator. 

The 9510 is only one of our land- 
mark 9500 Series Sync Generators. 

Grass Valley Group 
A TEKTRONIX COMPANY 

STRENGTH YOU CAN RELY ON 

The Grass Valley Group, Inc.,® P.O. Box 1114, Grass Valley, CA 95945 (916) 273-8421 OFFICES: New York (201) 845-7988; 

District of Columbia (301) 622-6313; Atlanta (404) 493-1255; Chicago (219) 264-0931; Minneapolis (612) 483-2594; 
Dallas/Fort Worth (817) 483-7447; Los Angeles (818) 999-2303; San Francisco (415) 968-6680. 

source clarity and intelligibility. 
However, you must include enough am- 
bient sound to make the final product a 
satisfying listening experience. Such 
placement work requires the ability to 
make creative decisions. If the 
microphones are placed too close, the 
ambience is lost. The best way to deter- 
mine final placement is through critical 
listening, first in the studio or location 
environment, then through the monitor- 
ing system. Experience will help you 
make these decisions more quickly. 

Because far -field sound includes the 
sound of the acoustical environment, it 
will also include any extraneous noise, 
such as that from loud radiators or air- 
conditioning blowers, from the crew and 
cast, prop movements, and bleedthrough 
of outside noises such as trucks, trains or 
aircraft. Care should be taken to reduce 
these intrusions as much as possible. 

Far -field stereo is simply picking up the 
sound source in stereo by placing the 
microphones in the far field. There are 
three basic ways to place microphones 
for far -field stereo: spaced, coincident 
and near -coincident. 

Spaced technique 
Using the spaced microphone tech- 

nique, the microphones are literally 
spaced a distance apart from each other, 
possibly by several meters or more (see 
Figure 4). The intention is to use this 
distance to provide different localizations 
in order to provide varied information to 
the stereo channels. Normally, spaced 
stereo microphones have omnidirec- 
tional patterns. Many amateur and some 
professional recordings use spaced 
stereo, because it provides a lot of am- 
bient information with a good amount of 
setup flexibility. The sound is generally 
airy or open. It is usually pleasing to hear 
in stereo. 

(1 (1 

Figure 4. Spaced stereo microphone place- 
ment produces noticeable phase cancellation 
in the summed -monaural signal. 

Spaced stereo microphones are accept- 
able for broadcast only when the sound 
source is a point source placed exactly 
equidistant from the spaced microphone 
pair. If the sound source is located of f - 
center, the sound will reach the micro- 
phones at slightly different times. This 
timing (or phase) difference will add or 
subtract signal level in the monaural 
sum, depending on the source frequency, 
the distance between microphones and 
the sound arrival time difference at the 
two microphones. Known as comb filter 
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FINISH UP ON TIME WITHOUT SACRIFICING QUALITY. 

You want it quick and you want it good. In 
today's competitive post -production audio/ 
visual scene, the rewards go to those who 
can produce results that are quick and 
good. That's why TASCAM designed the 
MS -16 1" 16 -track recorder-to bring 
together top-notch audio quality plus pre- 
mium features that streamline production 
and move you ahead of schedule. 

Quality reproduction starts with the 
heads, and TASCAM has three decades of 
design experience behind the MS -16's new 
micro -radii heads. They bring"head 
bumps" under control and ensure flat fre- 
quency response. And unlike most tape 
machines, the MS -16 record/sync and play- 
back heads are identical in performance. 
Because sync response equals repro response 
on the MS -16, you can make critical EQ 
and processing decisions on overdubs or 
punch -ins without having to go back and 

-listen a second time. You get what you want 
sooner and with fewer headaches. 

The MS -16 cuts down on the time you 
spend locking up with other audio and 
video machines as well. A 38 -pin standard 
SMPTE/EBU interface affords speedy, single - 
cable connection with most popular syn- 
chronizers and editing systems. It's the easy, 
efficient way to get the most out of today's 
sophisticated synchronization equipment. 
The MS -16's new Omega Drive transport is 
tough enough to stand up to long days of 
constant shuttling... while handling tapes 
with the kid -glove kindness they deserve. 

Record/Function switches for each track 
allow effortless, one -button punch -ins. 
Input Enable allows instant talkback dur- 
ing rewinds, fast forwards and cue searches. 
These features speed you through sessions 
and let you concentrate on the project at 
hand ...not on your tape machine. 

Take a closer look at the MS -16. See your 
TASCAM dealerlor_a-demo-or write us for 
more information at 7733 Telegraph Road 
Montebello, CA 90640. 

THE TASCAM MS -16 SIXTEEN TRACK 

TASCAM THE SCIENCE OF BRINGING ART TO LIFE. 
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effect, the result is unacceptable for 
broadcast because it is noticeable over a 
broad portion of the audio frequency 
spectrum. 

The only situation in which spaced 
microphones will not create comb filter 
problems is if the sound source is non - 
coherent. All of the sound source pickups 
illustrated so far have been of coherent 
sound. Coherent sound originates as an 
apparent point source that has definable 
shape and characteristics such as a lead- 
ing edge, frequency, envelope and 
decay. It is intelligible and can convey 
meaning, whether it is the sound of a 
hammer striking a nail, a human voice, a 
musical instrument or a car crash. 

In contrast, non -coherent sound is a 
non -definable sound-one that is created 
by the summation of random signals 
originating at many points, or over a 
broad area. Ready examples of non - 
coherent sound are the rumble of an 
earthquake or the cheering of a crowd. 

For a baseball game, the crowd could 
be picked up by two, three or five widely 
spaced microphones that can be panned 
across the stereo image without phase 
cancellation. In essence, there would be 
little true stereo in such a crowd pickup. 
Instead, it could be thought of as picking 
up two, three or five independent mon- 
aural crowds. The only coherent audio 
reaching the crowd microphones would 
be the sound of the public address 

$ 
How can 

Grass Valley Group 
sync so low? 

By designing the SPG Gate Array, 
our new integrated circuit, we use 
fewer parts and less support circuitry. 
And that means reduced maintenance 
and higher performance - at an 
unbelievable price. 

SC/H Phase will never be a problem 

system. Generally, any cancellation of 
that signal would be an advantage to the 
broadcaster, not a concern. 

Coincident technique 
The coincident microphone technique 

uses two directional (usually cardioid) 
microphone capsules placed in perfect - 
time alignment. This ensures that there 
will be absolutely no phase differences 
based on differing arrival times or sound 
source locations. To obtain true coin- 
cidence, both capsules are mounted in 
the same microphone. Because these 
stereo microphones have true coinci- 
dence, there is no summed -monaural 
cancellation, making this choice the un- 
questioned best form of stereo pickup for 
broadcast. Directionality is accomplished 
through intensity differences based on 
source location with respect to the posi- 
tioning of the capsule pickup patterns. 
It's important that the capsules have 
smooth polar response curves, so that 
there will be no off -axis coloration of 
sound. 

A subcategory of true coincident mi- 
crophone technique was developed by 
Alan Blumlein of E.M.I in the 1930s. In 
his research, Blumlein found excellent 
results with a crossed pair of bidirec- 
tional capsules set at 90° to each other, 
with both front (positive) capsule pat- 
terns set at 45° off -axis to the center of 
the sound source. One microphone ac - 

with the 9505 - it's always correct. 
And you can add to its capability with 
an optional test signal generator and 
source ID. 

The 9505 is only one of our land- 
mark 9500 Series Sync Generators. 

Grass Valley Group® 
A TEKTRONIX COMPANY 

STRENGTH YOU CAN RELY ON 

The Grass Valley Group, Inc.,® P.O. Box 1114, Grass Valley, CA 95945 (916) 273-8421 OFFICES: New York (201) 845-7988; 
District of Columbia (301) 622-6313; Atlanta (404) 493-1255; Chicago (219) 264-0931; Minneapolis (612) 483-2594; 

Dallas/Fort Worth (817) 483-7447; Los Angeles (818) 999-2303; San Francisco (415) 968-6680. 

cepts left -front and right -back informa- 
tion, while the other microphone accepts 
right -front and left -back information. 
(See Figures 5 and 6.) This provides clari- 
ty and ambience even in highly rever- 
berant rooms and improves the ambient 
perception of a dry room. 

GIOIR 

Figure 5. Coincident microphone placement 
locates both capsule elements in perfect time 
alignment, resulting in no phase cancellation 
in the summed -monaural signal. 

CHOIR 

so. 

LEFT RIGHT 
FROM i FRONT 

,,-....__y_ 
¡ 

LEFT I MONT 
RACK SACK 

Figure 6. The Blumlein coincident technique 
uses a pair of bidirectional microphones with 
axes positioned at 90° to each other. 

Near -coincident technique 
Near -coincident technique uses two 

directional microphones placed in close 
proximity to each other, but not in true 
coincidence. As might be expected, this 
slight separation causes some minor 
comb filtering, but the effect occurs only 
at extremely high frequencies. For all 
practical purposes, the effect is negligi- 
ble, and therefore, is not a serious con- 
cern for most broadcast programming. 
As a result, a wide variety of cardioid 
and hypercardioid microphones can be 
used with success. Again, smooth polar 
pattern response is essential to colorless 
pickup and smooth sound. 

The most often -used near -coincident 
format is one developed by the Office of 
Radio and Television in France (ORTF). 
Also known as X-Y stereo, it has gained 
international acceptance for broadcast 
compatibility. With the ORTF standard, 
capsules are separated by a distance of 
17cm. When hypercardioid microphones 
are used, the angle between microphone 
axes should be 110° to maintain constant 
intensity across the stereo image. (See 
Figure 7.) For cardioid microphones, the 
angle between axes must be opened up 
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Do We Have Connections! 

We're very close to 
most of the world's 
top personalities! They 
may not realize it, but 
Switchcraft audio 
connectors have long 
been the audio engi- 
neer's first choice for 
everything from a 
major address by one 
of our presidents to 
the smallest studio 
recording session. 
Professionals such as 
yourself appreciate 
the kind of reproduction 
quality, product flexibility 
and durability that results 
from our 40 year commit- 
ment to excellence in all our 
products. 

From stereo phono jacks to 
quick -ground connectors, 
from versatile audio adap- 
ters tc, advanced mixers and 
sw=tching components, 

Tell me more about your impressive connections: 
E Please have a representative contact me. 

Please send me your Short Form Catalog covering the c+mprete Switchcraft line. 

My area(s) of interest is: E Switches Connectors E Power Cords 
EAC Receptacles JscksPlugs 
Molded Cable Assemblies E Jack Panels/Jack Fields 

My application is E Current E Future (date) 

Name 

Company Title 

Address 

City State 

Telephone( t 

Mail To: Marketing Communications Dept., Switchcraft, Inc. 
5555 N. Elston Ave., Chicago, IL 60630 

Zip 

Switchcraft makes 
just the right connec- 
tion for the most 
demanding require- 
ments. 

To improve your 
connections and 
make a very sound 
quality decision, plug 
into the possibilities 
with Switchcraft. 

Switchcraft 
A Raytheon Company 

5555 N. Elston Ave. 
Chicago, I160630 

(312) 792-2700 
8E586 
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Figure 7. The ORTF near -coincident place- 
ment technique uses hypercardioid 
microphones placed together and facing 110° 
from each other. 

to 135° to maintain constant stereo im- 
age intensity because the cardioid polar 
lobe is much broader than the hypercar- 
dioid polar lobe. (See Figure 8.) 

With both coincident and near - 
coincident techniques, the forward - 
facing axes should mark the outer limits 
of the sound source for even distribution 
of sound through the stereo image. If the 
microphones are backed farther away 
from the source, the source will tend to 
have less spread, while still picking up 
ambience. This may be desirable for a 
solo piano, but not for a large choir. On 
the other hand, moving in too close, 
where the source spreads beyond the 
axes, will tend to exaggerate the spread 
by placing more information hard left 
and hard right. (See Figure 9.) 

CHOIR 
\ 

135°° 

Figure 8. Cardioid microphones can also be 
used in near -coincident placement. Note that 
they are located closer to the sound source 
than in Figure 7. 

Both coincident and near -coincident 
techniques provide excellent directional 
cues and exceptional realism. Pro- 
ponents of spaced stereo claim that X-Y 
stereo lacks crisp, clear, intelligible 
sound. Because X-Y microphones are 
generally placed farther from the sound 
source than spaced microphones, the in- 
creased distance can provide the answer. 
Although sound travels at a constant 
velocity, it has been found that high fre- 
quencies are attenuated more quickly 
than low frequencies. Also, high frequen- 
cies are attenuated more rapidly than 
low frequencies with increasing humidi- 
ty. Because of this, it is not uncommon to 
equalize the high frequencies in a far - 
field pickup to compensate for these 
losses. 

How can you get a 
free 9500 Series 

Timing Conversion 
Slide Rule? 

Just drop us a note on your busi- 
ness card or letterhead, telling us what 
type of facility you work in, what sync 
generator is currently in use there, 
and how long you've had your current 

equipment. Return it to: 

Grass Valley Group 
P.O. Box 1114, Department 9500 
Grass Valley, CA 95945 

... and we'll send you your FREE 

Timing Conversion Slide Rule! 
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Figure 9. Coincident microphone placement 
can affect stereo imaging. In position A, the 
shaded areas are located only hard left or 
hard right. In position B, the source is evenly 
spread between the speakers. In position C, 

the stereo image will not reach from speaker 
to speaker, thereby reducing the size of the 
source. 

Practical stereo imaging for TV 
When creating stereo TV program- 

ming, consider the size of the visual 
medium and how it relates to the view- 
ing room. When compared to the large 
viewing screens in movie theaters, 
where the viewing angle is wide (ap- 
proaching 90° or more), the viewing 
angle of a TV screen in the typical home 
environment is narrow (normally 10° to 
20 °). The left -to -right visual cue is 
significantly smaller for television than it 
is for theater motion picture viewing. 
Theater speakers are located behind the 
projection screen. As a result, all direc- 
tional audio cues (except for some 
specialized effects sounds) fall realistical- 
ly within the visual perspective of the 
screen. 

Many stereo TV sets have speakers on 
both sides of the picture tube, or aiming 
out the sides of the cabinet, or even 
underneath the picture tube. Some have 
stereo headphone outputs. Many stereo 
TV viewers also have stereo audio 
systems in the same room and connect 
the TV audio outputs to the audio system 
to benefit from the higher -quality 
amplifier and speakers. In any case, the 
stereo sound field will be moderately to 
considerably wider than the viewing 
angle. As a result, television does not 
lend itself to dramatic motion within the 
stereo field. Therefore, stereo imaging 
decisions need to be made that differ 
from traditional large -screen concepts. 

Dialogue 
Dialogue refers to all forms of 

foreground speech, whether it is news 
reporting, sports play by play or the 
spoken portions of entertainment pro- 
gramming. 

Because of the narrow viewing angle, 
placement of these primary voices hard 
left or hard right would be visually inap- 
propriate. In fact, nothing would be 
gained by placing dialogue anywhere 

Continued on page 122 
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TV Stereo's Missing Link. 
r---------------------------------- ' w 

- - - - - - - - - - - - - - - - 

THE NEW ORBAN AUTOMATIC STEREO SYNTHESIZER 
For years, Orban's popular 245F Stereo Synthe- 

sizer has proven its worth to broadcast professionals 
by generating compelling, dramatic pseudo -stereo 
from mono sources. 

Now, Orban introduces the new Model 275A 
Automatic Stereo Synthesizer, precisely tailored to 
the needs of TV broadcasters. The unit will smoothly 
crossfade between true and synthesized stereo when 
triggered by internal automatic mono/stereo detection 
and/or single -channel recognition circuits; upon receipt 
of local or remote commands; or, upon commands 
from your automation system, tally, or vertical interval 
decoder. 

Orban's switch-defeatable center -channel mono/ 
stereo recognition circuit is carefully designed to 
eliminate many of the false -triggering problems of 
competitive units. However, because it is difficult for 
any electronic circuitry to distinguish between true 
mono and hard -center information in "stereo" 
sources, we offer a rational alternative-single- 
channel recognition. By recording or feeding mono 
material to one track only, you can use the single - 
channel recognition to automatically and reliably fade 
in synthesized stereo when this condition is detected. 
It also remains continuously alert to guard against 
dead channels. 

The 275A employs Orban's patented, allpass- 
derived, complementary comb filter stereo synthesis 
technique. It's fully mono -compatible, and its 
logarithmically -spaced frequency bands avoid the 
disturbing and unnatural harmonic cancellation prob- 
lems of delay -line -derived stereo simulators. Two syn- 
thesis modes are available to assure proper spatial 
perspective: "Wide" creates a dramatic sound similar 

to our 245F. The new "Narrow" mode creates a more 
subtle ambience which properly centers dialog. While 
the two modes are remote -selectable, "Narrow" can 
safely and effectively be used with all program 
material. 

Single -ended Noise Reduction can be applied to 
the synthesized signal to reduce hiss and other noise 
by about 10dB without "pumping" or "breathing" 
while preserving low-level ambience and dialog in- 
telligibility. This function is ideal for cleaning up older 
material and optical soundtracks because no encoding 
is required. 

When not in a stereo mode, the 275A ordinarily 
routes its inputs directly to its outputs. In this mode 
("Bypass") the 275A can detect and correct "out -of - 
phase" stereo material before your mono audience 
notices any degradation. Our sophisticated Auto 
Polarity detection circuitry is highly resistant to "fals- 
ing"-even with Dolby MP Matrix° material contain- 
ing substantial out -of -phase surround information. 

The 275A complements Orban's complete audio 
processing and baseband generation system for stereo 
TV, and provides the stability, reliability, and superb 
performance which have made Orban the choice for 
the TV broadcaster who is evolving to meet the needs 
of the contempory audience. 

Contact your local Orban dealer for more 
information. 

Orban Associates Inc. 
645 Bryant St. San Francisco, CA 94107 

(415) 957-1067 Telex: 17-1480 

Dolby is a registered trademark 
of Dolby Laboratories, Inc. 
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reiß 

automatic analysis of all sync parameters of the video signal * video monitor 
output * local liquid crystal display * two independent video inputs * 

manual/automatic testing modes * alarm indicators for parameters out of 
tolerance * self -test software * RS 232 output to feed printer or PC * 

PAL/NTSC version. 

Watcher -Analyzer: 
* sync and burst amplitude 
* field period 
* number of lines 
* horizontal sync width 
" number of cycles in burst 
* breezeway 
* number of vertical sync pulses 
* equalizer width 
* vertical pulse width 
* SC/H phase up to two degrees 
* SC frequency error up to 0.2 Hz 

Standard Measurements 

PESA 

Fl5C-4652H r1TSC 

Sync Amp 291 
Field 16 68 
Lines 526 
H. Syr4 4 70 
Uert.Int 6i6í6 

i 

Equal u 

Z76 
Equallses.. 
Buret 
Burst 

Amp....10 
Breezeway 
SC/H Phase 
SC Freq Err 

PM -3910 

MON 
285t40mV 
16.68ms 

525 
4 7t0.2Ns 

6/5/6 
2.30±0,1v. 
27 0±0 2p= 

285=40m0 
9!i r 

0.6t0 
0z40dou. 

c;ia . 
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PESA 
Pesa Electrónica, S.A. 

Timer: 
* H and V lock 
* PAL lock 
* H delay and SC phase delay 

between inputs A and B 

* Sync 
* Watcher 
* Analyzer 
* Timer 

Albalá, 12 - 28037 Madrid (Spain) - Telex: 48449 PESAE E - Tel: 754 00 78 

Pesa America Inc. 6073 NW 167th St. - Miami, FL 33015 (USA) - Telex: 6712435 PESAM - Tel: 305-556-9638 - Toll Free 

4 1NISEL Group 

6-11.1 

NIN 

The affordable hi -tech. \ 1- 800 -USA -PESA 
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9 and 14 inch high resolution CRT with 0.31 pitch * picture 
tubes computer selected * three phosphor tube selections (C, 
EBU and Standard) * A/B encoded inputs * internal/external 

sync * modular design * preset controls for all functions * 

tally light * selectable AFC TBC * manual/automatic 
degaussing * normal/underscan functions * 

cabinet/rackmount versions * optional remote control of all 
functions * pulse cross H, V and H V * high quality optional 
comb filter (NTSC) * switching power supply * PAL/NTSC 

standards * color/mono auto/manual * 

Circle (89) on Reply Card 

PESA 
Pesa Electrónica, S.A. 

Albalá, is - FL280 3 

33015Mad (USA)U 

(Spain) Telex: 4 P9 E 

Tel: 305-556el: 

754 00 78 

Pesa America Inc. 6073 NW 167th St. - Miami, FL - Telex: 6712435 PESAM - -9638 - Toll Free: 1- 800 -USA -PESA 

INISEL Group The affordable hi -tech. 
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Continued from page 118 
other than dead center. A stereo spread 
of 10° to 20° is too small an angle for ef- 
fective perception of directional dialogue 
cues. Therefore, all dialogue should be 
placed center channel (or very near 
center channel) for all programming. 
The only exception would be if dialogue 
were intentionally planned to originate 
off-stage (off -screen). In that case, 
dialogue cues could appear hard left or 
hard right, whichever is appropriate. In 
most broadcast applications, dialogue 
will be picked up using near -field tech- 
niques to increase intelligibility. 

Music 
Music includes all forms of musical 

pickup, including acoustic and electronic 
instruments, and all vocal renditions 
associated with the musical selection be- 
ing performed. Musical production may 
use all the creative flexibility normally 
associated with music recording to 
enhance the final video product. The full 
stereo spread may be used, in addition to 
special processing (reverb, delay, flang- 
ing, chorusing, compressing and limiting) 
that is considered creatively appropriate 
to enhancing the final product. 

For more traditional music rendition, 

Look. We know that for PC board mounting 
you want a receptacle that keeps a low pro- 
file and turns in a top quality performance. 

Now you can get it .. just about any way 
you want it _from Neutrik® Ag, the leader 
in innovative XLR technology. 

You want to make the right connections? 
Easily? Then you'll appreciate the D series' compact design. It saves 
time with a quick -connecting contact assembly that's removable from 
the rear of the housing just by turning a cam with any slotted screw- 
driver. While the housing sits tight .. right on the panel. 

You're after more options? D series receptacles give you a stockpile. 
Three pin types. Silver or gold contacts. Front or rear mounting. Ver- 
tical or horizontal PCB styling. Solder cups for wire connections. Your 
choice of locking or non -locking receptacles. In fact, you get options 
right down to the satin nickel or black chrome finish. 

You just need a little more information? Learn all the angles by con- 
tacting: Kulka Smith, Inc. , Sales Dept , 1913 Atlantic Ave. , Manasquan, 
NJ 08736. (201) 223-9400. TLX: 244536. 

In board room 
maneuvers, 

Neutrik D Series 
receptacles know 

all the 
angles. 

e 

d,a<e 
Focotát °l' 223 ßu 242- -a0 

the natural room ambience should be ex- 
ploited through proper far -field micro- 
phone techniques to create a natural, 
pleasing product. Even though a lot of 
creative freedom is available, lead vocal 
solos are generally still placed center or 
near -center. 

Effects 
The term effects refers to the wide 

variety of sound effects and natural 
sounds that can be used to enhance the 
TV production's dramatic or entertain- 
ment value. This includes effects that 
have been prerecorded on disc or tape as 
well as those effects that are captured 
live. They could include anything, from 
the subtle presence of gentle wind with 
softly chirping crickets, to the swish of a 
basketball gliding through the net to the 
roar of the crowd, to the thunder of a 
passing train. 

These effects help develop the 
character of the programming and also 
can exploit the full capabilities of stereo 
imaging. Remember that these effects 
need to be treated as coherent sound and 
should be miced accordingly, using coin- 
cident or near -coincident techniques. 

Prerecorded stereo material 
Prerecorded stereo material includes 

video programming from the network, 
syndicators or other outside sources. It 
also includes prerecorded music or ef- 
fects on audio disc, cassette, cartridge or 
reel-to-reel tape. Although it seems 
reasonable to assume that prerecorded 
material has been recorded properly, ex- 
perience has proved that this is not 
always true. One major artist, recorded 
on a reputable label, sounded great in 
stereo. However, when monitoring in 
summed -monaural, the singer disap- 
peared. Clearly, this recording was not 
verified in summed -monaural prior to 
commercial release. All prerecorded 
sources should be verified for summed - 
monaural compatibility, and rejected as 
unsuitable for broadcast if a phase in- 
compatibility problem is noticed. 

Putting it all together 
The primary concern for broadcast 

stereo is summed -monaural compatibili- 
ty. To achieve this compatibility, stereo 
microphone placement should always be 
coincident or near -coincident, never 
spaced. Dialogue should always be 
placed center or near -center. Music and 
effects may exploit stereo imaging to 
provide a sense of width, depth and 
movement to the sound field. 

Finally, good monitoring is essential to 
developing effective stereo imaging. The 
capability to instantly switch from stereo 
to summed -monaural monitoring is 
necessary to verify compatibility. Armed 
with this information, and the audio 
engineer's creative abilities, interesting 
and exciting stereo programming can be 
produced. 
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OEI OFFERS EVERYTHING YOU EXPECT 
IN A HIGH TECHNOLOGY 

FM TRANSMITTER 
WITHOUT THE HIGH PRICE TAG 

ap' 

With a QEI FM trans- 
mitter you won't have 
to compromise quality to 
meet your budget. 

A one -kilowatt trans- 
mitter that is completely 
solid-state. Higher power 
models that have only 
one tube ... a stable, 
reliable, efficient 
grounded grid triode. 

A full remote control 
system along with 
microprocessor -based 
diagnostics built into 
every transmitter. 

A super -low distortion 
"transparent" exciter 
with automatic power 
and modulation control. 

Advanced technology at 
a price you can afford. 
Why settle for anything 
else? 

For more information 
contact John Tiedeck at 
609-728-2020. He will 
describe the many fea- 
tures of these unique 
transmitters. 

We make the famous 
691 tool A stereo and 
SCA monitor that can 
give you accurate read- 
ings, even on clipped 
composite. Over 40 tests 
performed in minutes on 
your station, or the 
competition. 

QEI Corporation 
One Airport Drive 
P.O. Box D 
Williamstown, NJ 08094 
Phone: 609-728-2020 
Telex: 510-686-9402 

QEI Corporation 
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VIDEO 

AUDIO, 

NEC PCU-780KS 
UHF transmitter 

By Karl Paulsen 

Seattle's first commercial UHF TV sta- 
tion signed on the air on Saturday, June 
22, 1985, following a long planning 
period. It took almost three years from 
the time the original construction permit 
was granted until sign -on of KTZZ-TV. 

Certainly one of the key elements in 
any new TV installation is the transmit- 
ter. Because this station was being built 
from the ground up, we had the oppor- 
tunity to survey the entire broadcast 

Paulsen is chief engineer at KTZZ-TV, Seattle, and 
KTDZ-TV, Portland, OR. 

Field report 

Performance at a glance 
High -efficiency klystron operation 
Stereo- and SAP -compatible 
Solid-state exciter and driver 
Automatic redundancy, transmitter 
switches to backup mode and by- 
passes defective circuits 
Differential gain ±5% at 3.58MHz 
Differential phase ±3° at 3.58MHz 
Group delay with precorrection 
is 5Ons up to 2MHz; 4Ons up to 3.58 
MHz; and 80ns up to 4.18MHz. 

PCU780KS 80KW UHF TV TRANSMITTER 
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equipment market for our transmitter. 
After a thorough investigation, we 
selected the NEC PCU-780KS 80kW 
transmitter. 

Inside the transmitter 
As most engineering managers know, 

UHF transmitters are the local utility 
company's best friend. A UHF transmit- 
ter consumes a tremendous amount of 
power, especially when compared to a 
VHF transmitter. The selection of the 
PCU-780KS transmitter with mod -anode 
pulser was perfect for our application. 

ANTENNAS 

WAVEGUIDE SYSTEM 

PS -1 

PS -2 

4Q 

MAGIC -T1=1 

J a 

REJECT 
LOAD 

WIG SW -1 

CIN 
DIPLEXER 

HEAT 
EXCH 

FOR REMOTE CONTROL SYSTEM 

FOR TELEMETRY SYSTEM 

HA -700 AUTOMATIC CONTROL RACK 

AUTOMATIC CONTROL UNIT, 
MIMIC PANEL. 

INTERFACE RELAY PANEL, 
DC AMPLIFIER FOR TELEMETRY, 

RF POWER METER PANEL, 
MONITOR SAMPLE PANEL 

FOR MAIN TRANSMITTER 

FOR WAVEGUIDE SYSTEM 

o 

WIG SW -2 

STATION 
LOAD 

D MONITORING POINTS 

0 :POWER INDICATOR (METER) 
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Figure 1. Block diagram of the NEC PCU- 
780KS 80kW UHF transmitter system. 
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THE ASACA ACL-6000C RANDOM 
ACCESS AUTOMATIC VIDEO CART 

SYSTEM IS THE MOST 

SOPHISTICATED AND VERSATILE 

CART SYSTEM IN THE WORLD 
TODAY 

6001/2" Cassette Capacity 
Sophisticated Bar Code 
Reader/ Identification System 

Side Door Load/Eject System for Last 

Minute Changes and Complete User 

11 

Safety 
State -of -the -Art Software Designed 

by Dubner Computer Systems 
>Software Support and Modification 

by Dubner Computer Systems 
The ACL-6000C is Controlled by 

a Charles River Universe 6835 
Computer 

SMPTE Time Code is Utilized for 
Precise Cueing 

The ACL-6000C is Capable of Multiple 
Segments on Cassettes for Total 

Programming Automation and Library 
Storage 
The ACL-6000C is Capable of Stand Alone 

Remote Control Operations or May Be Interfaced 
With a Station Automation System 
Complete Flexability Using Either Sony Betacam or 

Panasonic M -II Formats 

ASACA/SHIBASOKU 
CORP. OF AMERICA 213-827-7144/800-423-6347/Telex-182089 

509 
7atrice 

Los 90066fornia 
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When combined with circular wave - 
guide, we were able to reach 5,000kW 
+10% aural ERP without needing a 
more costly 110kW or 120kW trans- 
mitter. 

The transmitter (see Figure 1) is built 
around three 40kW vapor phase 
1AV97A klystrons. Two of the klystrons 
are operated in parallel to provide the 
visual signal and one klystron is used for 
the aural signal. The visual amplifiers are 
connected in a backup configuration so 
that failure of the aural klystron will not 
force the station off the air. If the aural 
section fails, the transmitter drops to 
one-half visual power and uses either 
visual klystron as the aural amplifier. 

The klystrons operate at 55% efficien- 
cy. The total power consumption is 
213kW at 480V/3 -phase. In order to ob- 
tain this efficiency, an anode pulser is 
used (see Figure 2). In a conventional UHF 
transmitter, the beam power input to the 
klystron amplifier is greater than actual- 
ly required for most of the signal. It's on- 
ly during the transmission of the sync 
signal that the transmitter must reach full 
output power. The anode pulser circuit 
allows the transmitter to operate with 
less input power during the non -sync 
periods of the signal. Then, when sync is 
transmitted, the anode pulser boosts the 
transmitter output to the proper level. 
The results of this transmission scheme 
are reduced power consumption and 

Ask for our 
FREE CATALOG 

of PR ESSIONAL 
RECORDING 

& UPLICATING SUPPLIES 

e 
Blank -Loaded 

AUDIO CASSETTES 

CASSETTE BOXES 
LABELS ALBUMS 

ACCESSORIES 
from NORTRONICS 
3M BASF EDITALL 

Swltcbcratt Connectors 
Cavare Microphone Cable 
Connectronics Cable 
Telex Cassette Copiers 
Signature Prod, Music Library 

CASSETTES 
from MAXELL 
AMPEX FUJI 3M 
BASF AGFA TDK 

/`mi 

Polyline mpty 
REELS & BOXES 

Polyline Corp. 
1233 Rand Rd. Des Plaines, IL 60016 

(312 ] 298.5300 

E 

PULSER CONTROLLER 

1 

OF SIGNAL 
KLYSTRON 

-1 

Figure 2. This illustration shows where the anode pulser is connected in the transmitter circuit 
to increase the output during sync. 

lower utility bills. Unfortunately, pulsed - 
anode operation does require more non - 
linearity correction in the exciter. This 
transmitter provides ample correction 
within the exciter module. Furthermore, 
once the system has been properly ad- 
justed, it remains stable and needs no at- 
tention. In our case, after the anode 
pulser circuits were properly adjusted, 
we left them alone. (See the accompany- 
ing sidebar on pulsed -klystron 
operation.) 

Operation features 
The transmitter uses two discrete ex- 

iter systems including separate modular 
oscillators, IF modulators and common 
buffer amplifiers. Each subsystem is 
designed to be transparent to the other 
when cross -switched. The automatic con- 
trol system incorporates all of the re- 
quired subsystems into one complete 
assembly. It also allows independent con- 
trol of any subsystem in the event of 
failure or during maintenance. 

A mimic panel provides a highlighted 
schematic of the actual transmission 
path. A warning indicator panel helps 
the operator identify the location of any 
problem. If a fault arises within the 

C CO E/ CORNELL- 
DUBILIER 

Mica Capacitors 

LARGE STOCK 

VACUUM 
CAPACITORS 

JENNINGS 
SURCOM ASSOCIATES, INC. 

305 Wisconsin Avenue 
Oceanside, California 92054 

(619) 722-6162 

c 
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NBC 
SPORTS 

11 1 

> > - 

TELEVISION REMOTE TRUCK 
DESIGN AND CONSTRUCTION 

Innovative concepts, attention to de -ail 
and competitive pricing has identified 
Centro as an attractive alternative for 
mobile facilities planning, chassis ani 
floor plan delineation, systems 
integration and project 
implementation. 

With a decad= of nationwide service 
and d3dication to quality, Centro is a 
design and engineering firm 
employing the disciplines necessary 
to implement successful television 
mobile systems and facilities. 

Call us today and compare our services and prices. 

Centro 

CENTRO CORPORATION 
9516 CHESAPEAKE DRIVE 
SAN DIEGO, CALIFORNIA 92123 

(619) 560.1578 
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transmitter, it can automatically sense 
the cause, isolate that portion of the cir- 
cuit and in some cases switch auxiliary 
circuits into the system. The defective 
stages are shut down and bypassed so 
the station can stay on the air. Of course, 
there are circumstances in which no 
backup provisions are available. In these 
cases, the transmitter sequences through 
a safe shutdown and awaits operator in- 
structions. All telemetry and fault infor- 
mation is available for interfacing to a 
transmitter remote control. 

The signal flow is diagrammed on the 
front of each module, making trouble- 
shooting easier. Sample test points are 
brought out to the front panel for con- 
nection to test equipment. Each module 
also has its own internal power supply. 
While this may not seem to be an impor- 
tant feature, consider how much trouble 
it is to rig up several different power sup- 
plies just to bench test a module. 

The transmitter employs a pedestal 
AGC circuit to maintain the proper 
power output level. The output signal is 
first sampled and detected through a 
directional coupler. The signal is then 
sampled at blanking intervals, producing 
a correction voltage that can be used to 
adjust the transmitter output power. The 
feedback circuit provides a constant 
blanking level and is effective through a 
range of ±1dB. If the output variation 
exceeds this limit, the transmitter 

The limited available space meant the CIN diplexer, waveguide switch, Magic -Tee phaser and 
hybrid switching system had to be squeezed into an overhanging mezzanine. 

automatically reverts to normal settings 
to prevent any power amplifier problem. 

Installation 
The KTZZ engineering staff installed 

the transmitter with the assistance of 
NEC's technical engineers. We felt there 
was an important advantage to having 
the station's engineering staff involved in 
the installation process. The knowledge 

gained from participating in the installa- 
tion of a transmitter is invaluable when it 
comes time to maintain the unit. At no 
other time will the engineers be able to 
take their time to slowly go through each 
section of the transmitter learning how 
each part works within the system. 

The station's transmitter building is a 
3 -level, multi-user structure designed 
specifically to house the transmitter and 

3;'R« fil GENL L 
Of MTENIUI k 

HORIZONTAL SUOCARRIER 

1 

GENLOOI INPUT 1 SYNC SELECT PHASE ADJUST 

The new VSG -200 Sync Generator 
offers you an unmatched combination of standard features: 

a 6 isolated Blackburst Outputs 
a SMPTE Color Bars 

1 KHz Audio Tone Output 

a RS -170A specifications 

Color Field I.D. Pulse Output 
a Front panel adjustments for H Phase and SC Phase 

Adjustable Vertical Blanking Width (lines 16-21) 

Gen Lock Input with SC and Sync Indicators 
, Videotek - 1985 

A DECADE OF PROGRESS A DESIGN FOR THE FUTURE OP: 
243 Shoemaker Road, Pottstown, PA 19464 
(215) 327-2292, TWX 710-653-0125 

R. 

VIDEOTEK lti 
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9625 North 21st Drive, Phoenix, AZ 8502 
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AYDIN'S NEW 
TRANSMITTER VOLTAGE REGULATOR 

REDUCE BROADCAST STATION 
OPERATING COSTS BY: 

IMPROVING 
KLYSTRON EFFICIENCY 3-5% 

EXTENDING 
KLYSTRON OPERATING LIFE 

MINIMIZING 
LIGHTNING DAMAGE 

CHECK THESE FEATURES 

c 

a 

MODEL 2R107 
200 kW REGULATOR 

99.5% EFFICIENT LOW COST 

REGULATES TRANSMITTER HIGH VOLTAGE TO BY -PASSABLE 
BETTER THAN ± 1% FOR LINE VARIATIONS 

MANUAL HIGH VOLTAGE ADJUSTMENT FOR RUGGED, FIELD SERVICEABLE 
OPTIMUM KLYSTRON EFFICIENCY DESIGN 

NO POWER LINE DISTORTION OR NOISE ./1 EASY INSTALLATION 

AYDIN RADAR & EW DIVISION introduces the 2R107 series of automatic AC line regulators that sense and 
regulate your transmitter's high voltage DC to within ± 1% for line variations. 

Additionally, your klystron voltage can be set exactly (within the limits of your present power supply design) to 
realize stable and cost-effective operation. 

AYDIN RADAR & EW DIVISION also manufactures a wide range of broadcast power supplies, modulation trans- 
formers and power regulator products. A catalog of our products is available upon request. 

For further details on the new MODEL 2R107 TRANSMITTER VOLTAGE REGULATOR (or other items in our 
product line), please call or write: 

AYDIN RADAR & EW DIVISION 
32 Great Oaks Boulevard 
San Jose, CA 95119-1371 

ATTN: Broadcast Products Department 
PHONE: (408) 629-1100 
TWX: 910-373-1238 
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Total 
Radio 
Recall. 

The Dictaphone 5600 VeritracTM voice 
communication recording system is 
a complete broadcast recording - 
retrieval system that lets your radio 
station keep its entire broadcast day 
on the record. In one dependable 
unit you get around -the -clock ver- 
ification that you're running your 
advertiser's spots on schedule and 
meeting all your FCC requirements. 
So if they ask for proof, you've got 
it all there on tape, ready for quick 
retrieval and replay. 

Tune into the Dictaphone 5600 
Veritrac logger. And never get your 
signals crossed again. 

r 1 

For more information, fill in the 
coupon or call toll -free: 
1-800-431-1708 (Except in Hawaii and 
Alaska) In New York call 1-914-967-2249 
Or mail to: Dictaphone Corporation, 
120 Old Post Road, Rye, NY 10580 

Name 

Title _Phone 

Company 
Address 

City State lip 
DICTAPHONE® and Veritrac are trademarks of 
Dictaphone Corp., Rye, N.Y. 01985 Dictaphone Corp 

L QBE-56 

elDictaphone 

its associated equipment. The building 
also supports a future office complex 
located directly overhead. Because our 
downtown Seattle location was expen- 
sive, the waveguide combiner, phaser 
and diplexer were stacked into an 
overhanging mezzanine. Another prob- 
lem, caused by the limited space, re- 
quired us to develop a detailed plan to 
receive the equipment and components 
in a specific order so we would not paint 
ourselves into a corner. A key element in 
this process was the information supplied 
by the transmitter company on compo- 
nent sizes. Detailed drawings were sent 
to us far in advance of the actual building 
design. 

Because of the limited space within our 

Pulsed anode 
operation 

in the search for efficiency, new ap- 
proaches to klystron operation have 
been suggested. One concerns the 
licensed maximum output signal 
power transmitted during peak of 
sync. The inverted polarity of video, 
when modulated, avoids excessive 
noise in the picture. With sync produc- 
ing 100% modulation, noise spikes 
cause greater than 100% modulation, 
but are disguised in black. (Noise with 
positive polarity would result in pierc- 
ing whites.) However, effective trans- 
mission of picture does not require that 
the same level of dc power (relative to 
the sync pulse) be maintained during 
the active video line time. 

In a standard configuration, the 
potential on the klystron cathode is ap- 
proximately -24kV (below ground). 
The mod anode voltage is much closer 
to ground, perhaps - IkV to -3k V. 

For safety purposes, the collector and 
the tube body are at ground potential. 

By operating the modulating anode 
at about -7kV during active video, 
and pulsing it to the -3kV level during 
sync time, the average dc input beam 
power to the visual amplifier may be 
reduced. Switching to the less negative 
voltage for sync increases the accelera- 
tion and therefore the current. This in- 
creases beam power during horizontal 
sync or about 7% or 8% of the total 
line time. If the beam current was set to 
7A initially and turned back to 5A with 
the pulsing, the power formula would 
show an immediate change of 48kW 
(the product of 24x24kV). 

In essence, a pulser system changes 
the operating class of the amplifier. 
The klystron should be as linear as 

possible during active video, the most 
inefficient class A mode. During sync, 
maintaining class A biasing wastes en- 
ergy. If, for the approximate 4µs 

period, we change the klystron bias 
point, we can improve efficiency. Be- 

cause the sync interval is primarily a 
pulse, strict linearity is not necessary. 

ISOLATION 
WITHOUT DEGRADATION 
The Best Audio Transformer 

Wide bandwidth 
No overshoot or ringing 
Flat group delay 
Low hysteresis distortion 

jensen transformers 
INCORPORATED 

10735 Burbank Blvd. North Hollywood, CA 91601 

(213) 876-0059 
Visitors by appointment only Closed Fridays 
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SESCOM, INC. 
1111 Las Vegas Blvd. North 
Las Vegas, NV 89101 U.S.A. 

the audio source FOR ALL OF YOUR AUDIO NEEDS 

CALL OR SEND FOR A COPY OF OUR CATALOG 
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PRECISION MAGNETIC 
TEST TAPES 

T 0 Or) 
Standard Tape Laboratory, Inc. 

26120 Eden Landing Road #5, Hayward, CA94545 
(415) 786-3546 
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Sales - Service 
Broadcast Cartridge Service 
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today. 
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MAGNA -TECH 
THE SOUND 

HEARD AROUND THE WORLD 

Magnetic Film 
Recorders and Reproducers 

for Television and Film 
Sound Post -Production 

HIGH SPEED 
Telecine Magnetic Followers 
Video Tape -Film Interlock 
Electronic Looping 
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16 and 35mm Electronic Projectors 
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Johannesburg Bombay Federal Hill 
General Optical Co., Ltd. Capt. P.K. Vishwanath Kuala Lumpur, Malaysia 
15 Hulbert Road 234/4 Rama Baug, 
Johannesburg 2001, Deodhar Road Caracas 
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Via Siria 24 Postfach 1743 
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Telephone 7943618 Kehl am Rhein 

Tel: 07851/2991 
Telex: 753537 
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Circle (104) on Reply Card 

May 1986 Broadcast Engineering 131 

www.americanradiohistory.com



new building, the entire transmitter was 
delivered, uncrated and prestaged in a 
warehouse five blocks from the site. This 
process allowed us to become familiar 
with just how much assembly would be 
required after the numerous wooden 
crates and pallets were removed. 

The station's chief operator and assis- 
tant chief engineer, Chuck Johnson, was 
responsible for overseeing the actual 
transmitter installation process. He 
worked with the company engineers to 
ensure the proper coordination of our 
staff and the outside support needed to 
complete the work. 

The entire transmitter and its remote - 
control interface was assembled and 
pretested in Japan. Those familiar with 
other transmitter installations may recall 
the problems usually encountered with 
connecting transmitters to remote - 
control systems. The connection process 
usually requires out -board sampling 
units, driver amplifiers and interfaces to 
the transmitter. With the PCU-780KS, the 
entire transmitter interface from the 
transmitter automatic control unit (ACU) 
to the remote control was merely wire 
connections. No outside load resistors, 
sampling units or other devices were re- 
quired. 

Performance 
KTZZ was NEC's first stereo UHF in- 

stallation in the United States. The com- 

pany is, however, familiar with the prob- 
lems associated with multichannel 
broadcasting because Japan uses bi- 
lingual broadcasting. It was a relief to 
know that the transmitter was already 
capable of producing the wide aural 
bandwidth and required deviation 
without special modifications. 

The aural bandwidth is flat out to 
270kHz. The -3dB point is 320kHz. This 
performance is more than acceptable for 
BTSC operation. Modulator performance 
was measured both with 60051 balanced 
(mono operation) and with 7551 (stereo 
composite) inputs. Although we do not 
use the pro channel or SAP, performance 
measurements show that the transmitter 
easily meets all of those requirements. 

It is important to reduce incidental 
phase modulation (ICPM) in order to 
minimize the potential for aural buzz 
during peak white signals. Because of 
our concern about providing a quality 
signal, we specified a maximum of 2° 
ICPM as measured through the entire 
transmitter before placing the transmit- 
ter order. Tests show that our transmitter 
exceeds that specification, with ICPM 
typically running approximately 1°. 

Company support 
By the time the full checkout and per- 

formance proof was completed, all 
automatic and transfer systems con- 
nected to the remote control and every- 

thing tested, the transmitter had been 
run nearly 250 hours. This burn -in period 
ensured that early mortality problems 
were caught by the factory engineers. 

We haven't needed much assistance 
from the company since the transmitter 
was installed. At one point, when a glitch 
developed in the control -sensing system, 
we called for help. They were able to 
point us in the right direction and we 
quickly solved the problem. After the 
flow sensor was properly adjusted, they 
checked back with us to make sure 
everything was OK. 

The transmitter continues to provide 
us with excellent service. The combina- 
tion of factory support and a good prod- 
uct has made the NEC PCU-780KS an ex- 
cellent choice for our station. 

Editors note: The field report is an exclusive BE 
feature for broadcasters. Each report is prepared by 
the staff of a broadcast station, production facility or 
consulting firm. 

In essence, these reports are prepared by the in- 
dustry and for the industry. Manufacturer's support is 

limited to providing loan equipment and to aiding the 
author if support is requested in some area. 

It is the responsibility of Broadcast Engineering to 
publish the results of any piece tested, whether 
positive or negative. No report should be considered 
an endorsement or disapproval by Broadcast Engl 
nearing magazine. 

Acknowledgment: Portions of this article were 
adapted from "KTZZ-TV (Seattle) Goes All -Stereo With 
NEC's PCU-780KS UHF Transmitter," printed in the 
Fall 1985 issue of the NEC Synchronizer. I :f":))))) 
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ISBE Update 

Committee advocates 
rulemaking on LPAS 

By Bob Van Buhler 

Continuing a pattern of SBE advocacy 
before the FCC, the society filed com- 
ments on the commission's notice of pro- 
posed rulemaking (NPRM) on broadcast 
low -powered auxiliary stations (LPAS). 

The NPRM proposed to expand the use 
of LPAS, which include wireless 
microphones and short-range production 
control equipment, into additional un- 
used TV channels. Previously authorized 
for use on unused spectrum on channels 
7 to 13, the FCC now proposes to permit 
them on unused channels 2 to 6 and 14 

to 16. 
The society's comments point out the 

conflict between expanding the use of 
LPAS into channels 14 to 36, and the re- 
cent moves to introduce land mobile 
licenses on channels 15 to 18. The 
possibility of mutual interference be- 
tween these two services is great. 

The SBE also suggested that additional 
measures be imposed on the use of 
wireless microphones to permit better 
local frequency coordination. The 
microphones are often rented rather 
than purchased. Because they are usual- 
ly not labeled with operating frequen- 
cies, the user seldom knows at what fre- 
quency the units operate. This aspect can 
cause many problems in the field. SBE 
recommends that labels be required 
showing transmit frequency, owner's 
name, address and telephone number. 

Other filings 
During the last year SBE filed the 

following documents with the FCC: 

'Comments on the amendment of Part 
90 to allocate additional channels in 
470MHz to 512MHz to public safety and 
other land mobile services (June 13, 

1985). 
"Comments on review of technical 
operations requirements in Part 74 
regarding aural STL/ICR and TV aux- 
iliary stations (June 28 and July 29, 
1985). 
"Comments on remote pickup and low - 
power auxiliary stations. 
*Proposed rulemaking to amend fre- 
quency coordination requirements in 
Part 74 (September 24, 1985). 
Comments on above rulemaking 
(November 7, 1985). 
*Reply comments on above rulemaking 
(November 20, 1985). 
"Comments on the problem of com- 

Van Buhler is chief engineer for WBAL-AM and WIYY- 
FM, Baltimore. 

............. ......... 

patibility of broadcast services and VHF 
aeronautical mobile equipment (Decem- 
ber 17, 1985). 
'Comments on the review of technical 
operations regulations in Part 73 regard- 
ing AM broadcast stations (July 1, 1985). 

A total of 10 filings were made by 
president Richard Rudman and SBE 
counsel Chris Imlay on behalf of the SBE 
membership. This level of national ac- 
tivity speaks well for our organization. 
The FCC as well as other national 
organizations and companies have come 
to respect our opinion and seek our ad- 
vice on important industry matters. 

Check your status 
Many SBE members may not be aware 

that they are eligible for upgraded 
membership status. Check the following 
criteria to see if you are eligible for an 
upgrade: 
Life membership-when retired from 
full-time employment, a person can ap- 
ply for life membership. The person must 
have been an SBE member continuously 
for five years at the time of application. 
Life members are exempt from further 
dues payment. 
Senior membership-available to 
anyone who has been an SBE member 
for three consecutive years, participated 
in broadcast engineering for 15 years 
and has demonstrated professional 
responsibility in the areas of supervision, 
equipment design, plant layout or proj- 
ects directly related to broadcasting for 
at least six years. 
'Life certification-this certification level 
requires that a number of steps be com- 
pleted in the application process. See 
your certification chairman or call the 
national office for details. 

Membership 
The February issue of Broadcast 

Engineering carried a full page 
membership application blank. So far, 56 
new members took advantage of that ap- 
plication form. The April issue of BE also 
contained a tear -out, self-addressed ap- 
plication blank. If you want to pay by 
Visa or Mastercard, simply complete the 
form, stamp it and mail it. If you want to 

pay by check or money order, please 
enclose the application form inside an 
envelope. 

Almost 200 new members were added 
to our ranks this year. We also gained 
one new life member. 

Computer news 
The new SBE computers were installed 

in mid -January by Gerry Dalton, 
member of the Dallas chapter who co- 
chairs the National Frequency-Cogrdi- 
nating Committee. The installation 
represents more than a year of work by 
Dalton and Jack McKain, vice president. 

The administrative system uses a Com- 
paq computer and 30Mb drive with 
streaming tape backup. This computer is 

used to store and to process all adminis- 
trative work, certification information 
and frequency -coordination data. A sec- 
ond computer system, consisting of a 

Compaq 20Mb Desk Pro and modem, is 

used for certification and the SBE elec- 
tronic bulletin board. Members can call 
the bulletin board after office hours at 
317-842-0896. 

Both computers are connected to a 
pair of printers. The dot matrix printer is 

used for reports and other non -letter 
documents. The laser jet printer is used 
for correspondence and reports that re- 
quire high -quality output. This printer 
will generate all of the certification ex- 
aminations, including schematics. The 
purchase of the computer equipment 
was financed by chapter rebates (40%) 
and sustaining membership fees (60%). 

In other computer -related news, SBE 
can now provide members with access to 
CompuServe, a time-share database. 
CompuServe will maintain a separate 
database for SBE information, computer 
programs and listings of chapter chair- 
men and frequency coordinators. The in- 

formation will be updated regularly by 
Gerry Dalton, the systems operator 
(SYSOP). Members of CompuServe can 
send messages or transmit electronic 
mail to other SBE/CompuServe 
members through the system. 

SBE members who do not yet have ac- 
cess to CompuServe can obtain introduc- 
tory kits for $21.95. This price represents 
a discount of $18 from the retail price of 

$39.95. The kits provide $25 worth of 
free time on the system. All of the stan- 
dard CompuServe services are available 
to SBE members who sign up with the 
company. Contact the national office for 
more information. I ='4))11 
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INewproducts I 
Color character generator 

/CM Video has introduced the model CG -7000P color 
character generator. The unit has high -resolution characters, 
and character fonts are generated by a plug-in module. The 
unit will generate an unlimited number of colors for the 
characters, and for the internally generated background. 

The generator can gen -lock to any video source, including 
34 -inch and 1/2 -inch videotape. The characters and graphics 
can then be keyed over the external video with a built-in 
keyer. The unit contains 80 pages of built-in memory. Addi- 
tional features include: program and preview outputs, four 
character sizes, scrolling, auto -sequencing, drop shadow, 
flashing effect and battery backup. 

Circle (350) on Reply Card 

Component downstream keyer/ 
RGB chromakeyer 

Shintron has announced the DK3/CK3 component 
downstream keyer/RGB chromakeyer, a combination 
shadow keyer and chromakeyer built into one enclosure. It 
can be used as a stand-alone unit or as an accessory to a com- 
ponent switcher. It is compatible with all standard component 
formats. 

The unit employs super -linear extra wideband technology, 
which performs key fades and program preset fades with 
almost immeasurable degradation in differential phase 
(<0.25°), differential gain (<0.5%) or frequency response 
(0dB ±0.25dB to 5MHz). 

The unit can generate independent video keys on the pro- 
gram and preview buses. Dropshadows in any of eight dif- 
ferent directions are possible, as well as full borders and 
outlines. The downstream keyer on the program bus can be 
independently faded into the foreground, while a new pro- 
gram preset fade allows 1 -step fading between videos in the 
background. 

Circle (351) on Reply Card 

Demodulator adapter 
TFT has announced that its 850 BTSC aural modulation 

monitor has been adapted to operate directly from the output 
of the Tektronix 1450 TV demodulator (updated versions). 
This configuration is the 850-1450. The adaption of the 850 
makes it more universally acceptable and usable in satisfying 
the NAB/EIA recommended practices for measurement and 
monitoring of BTSC performance parameters. This configura- 
tion of the monitor is like the basic unit, without the front-end 
RF and IF circuits. 

Circle (352) on Reply Card 

Digital voice announcer system 
Granite Telcom has introduced the digital voice announcer 

1000 (DVA -1000), which digitally records, stores and plays 
back outgoing telephone messages. The unit is a 
microprocessor -based system with a full -fraction membrane 
keyboard for system control and an FCC -registered telephone 
interface. Features include variable voice digitizing rates, 
selectable announcement repeats before disconnect, call 
counter(s), elapsed time indicators for each message, calling 
party disconnect detection and self-contained system 
diagnostics. 
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Microwave booster/UPS/and SCPC systems 
Marti Electronics has introduced the MW -500 microwave 

booster; the UPS -12 uninterruptible power system; and the 
STL-10 narrowband SCPC. 

The MW -500 receives, amplifies and redirects an aural STL 
signal over or around an obstructing object in the direct path 
between the transmitting and receiving antennas. The 
booster uses the same frequency for retransmitting and pro- 
vides a maximum of 500mW output power. The booster also 
provides 60dB power gain at any point it is inserted in the 
microwave path. 

The UPS -12 has a dc -dc system that provides automatic bat- 
tery backup for the STL-10/R-10 radio link systems as well as 
the RPT-15/BR-10 automatic relay stations and TSL-15 data 
links. The unit is equipped with a precision constant voltage 
taper battery charger to maintain a 24, 36 or 60 amp -hour 
sealed maintenance -free battery in a charged condition. 

The STL-10 uses 125kHz for mono and 250kHz for FM 
stereo STL. 
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Condenser microphones 
Shure has introduced the SM94 and SM96 electret con- 

denser microphones. The SM94 has a flat frequency response 
and the SM96 has a slight presence rise and smooth low -end 
rolloff. Both mics have cardioid polar patterns that will not 
collapse at high frequencies. Both mics also feature a shock - 
mounting system that isolates the transducer element. The 
mics may be powered by any standard phantom power 
source (12Vdc-48Vdc), or internally by a standard 1.5V AA 
battery. The SM96 has a built-in 3 -stage pop filter. Both mics 
have a nonreflective gray finish and come in a vinyl bag. 

Circle (355) on Reply Card 

Precision digital multimeters 
Spanta has introduced models 540 and 530 41/2 -digit and 

31/2 -digit hand-held digital multimeters. Both models are drop - 
proof and provide true rms ac readings using LSI circuitry, 
yielding accurate results on non -sinusoidal waveforms as well 
as sine waves. Model 540 provides 0.05% accuracy. The 
frequency measurement capability of the model 540 provides 
fast readings from 12Hz to 200kHz, with readings updated 21/2 

times per second. 
With the data hold feature, the final reading of any 

measurement can be held on the display indefinitely. A stan- 
dard feature of both models is an instant continuity test using 
a visible solid bar display and an audible beep signal. Other 
features include a diode test and triple overload protection. 
The model 530 provides direct reading decibel measurements 
for amplifiers, filters and attenuators. 

Circle (358) on Reply Card 

Replacement parts, repair products 
Black Audio Devices has announced a line of replacement 

parts and repair products for microphone booms. They are 
the swivel levers which replace the dumbbell on the AKG - 
and Beyer -type mic booms. The lockscrews replace lost or 
hard to find lockscrews on most makes of mic booms. They 
come in several styles and colors. The thread strips are used 
on the 5/8 to 27 threads on booms, stands and accessories. 
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Color monitor system 
Conrac Division has introduced the 6545 Micromatch color 

monitor system designed to provide automated monitor align- 
ment. Available in 13- and 19 -inch sizes, the monitor features 
a dot mask, precision -in -line CRT; pre-programming, 
American phosphor color; and automated monitor alignment. 
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THE PERFECT MATCH 
for your video equipment 

SYSTEM/85 
MODULAR 

VIDEO 
CONSOLES 

MODEL 
H8800 

A new generation of 
professional modular 
systems, developed by 
Winsted for use with the 
Sony "800 and Type 5" 
series video equipment. 

These rugged 19" EIA modular units offer easily as- 
sembled welded and bolted stability. Units assemble 
in any configuration to suit your needs. The basic mod- 
ule is expandable to any size system with add -on -units. 

FOR FULL -LINE CATALOG of the most complete 
line of customized videoproduction equipment, call 
or write: 

THE WINSTED CORPORATION 
***GSA APPROVED * * * 

9801 James Circle Minneapolis, MN 55431 612 888-1957 

CALL TOLL -FREE 800447-2257 
TELEX: 510.601.0887 
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TBC and video switcher 
For -A Corporation of America has introduced the FA -440 

TBC, the FA -450 TBC and the CVM-500 video mixer. 
The FA -440 TBC features 8 -bit chroma signal component 

encoding and is compatible with all 1/2 -inch and 3/4 -inch format 
VTRs. Digital effects include quarter -size compression with 
five positions. The unit also includes a built-in effects keyer, 
full -frame time base correction; built-in dropout compensa- 
tion, full -color frame memory that provides field and frame 
freeze; strobe freeze and an adjustable auto freeze and pro - 
camp controls. 

The FA -450 TBC is capable of transcoding signals in any 
format to any other format. The unit provides input and out- 
put capability for handling component RGB, YIQ; Y, R-Y, 
B-Y; Y/C dub and composite (NTSC) on a full cross -matrix 
basis. The TBC has full -frame correction and color picture 
freeze. Features include a gen -lock sync generator, black - 
burst output, comp sync and subcarrier outputs. A remote 
control console provides control of time base correction and 
video level functions. 

The CVM-500 video switcher features 6 -inputs plus black 
and color background; and reduces edge noise during keying, 
matting and wipe effects. A high -resolution picture is possible 
at all times since component VTR and component camera in- 
puts require no decoding or encoding prior to processing. 
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Lighting control console and RAM board 
Klieg/ has announced the Performer IV lighting control con- 

sole and the P II/III RAM board. 
The Performer IV has 250 control channels to drive 999 
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digital dimmers via 960 blocks of cue storage memory. The 
console offers a real time clock/calendar on screen, a local 
area network, and 72 -hour memory retention without bat- 
teries or extra power supplies. The console has a high - 
resolution 13 -inch color video display with direct -etched an- 
tiglare screen and is mounted on a tilt/swivel case. The unit 
also has a 31/2 -inch floppy disk drive for library storage. There 
are two time faders, one split-level manual cross fader and 10 

submasters. 
The PII/Ill RAM board is equipped with 32K of CMOS 

memory chips and is designed to replace the existing memory 
board of the Performer II/III. The board features 4 -day 
memory retention. During a power stoppage, large capacitors 
provide enough power to sustain memory contents, 
eliminating the need for batteries. 

Circle (360) on Reply Card 

Audio/video products 
Ampex has introduced a series of audio and video products. 
The 467 professional U-matic digital audio cassette for PCM 

converters feature a cross -linked copolymer oxide binder 
system that withstands repeated plays without signal loss or 
error build-up. No realignment or special adjustment is 

necessary, and the cassettes can be used in all digital Umatic 
systems with standard factory adjustment. 

The ATX-100 digital repositioner with zoom can connect to 
telecines with little or no modification. The unit consists of a 
control keyboard, computer system and a signal system and 
provides control of five positioning parameters. Parameters 
are entered via a joystick or keypad and can be stored in the 
system's memory for real time or recall. 

FEEDBACK STOPPED 
DEAD IN ITS TRACKS 

THE GSP-1000E 
TURNTABLE ISOLATION SYSTEM 

FOR TECHNICS SP -10, SP -15, SP -25 

Eliminates 98% of feedback at 90db S.P.L. 

and significantly reduces the effects of vib- 
ration from heating and air conditioning 
systems including building movement from 
street and internal traffic. 

See at Broadcast Supply West 
Booth 2743 during N.A.B. 

rSIIIAS VIBRATION DYNAMICS 
17724 15" AVE. N.E. SEATTLE, WA 98155 

206 362-0700 
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Ampex ADO component input/output kit adds capabilities 
to standard composite ADO systems. The kit consists of three 
boards, two for signal input and one for signal output, and 
also allows the user to choose between composite and compo- 
nent input and output in any combination. 
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Video test and measurement equipment 
Magni Systems has announced the 1527 integrated 

measurement package (IMP) and the 1510 digital signal 
generator. 

The 1527 IMP adds SCH phase capability to the wave- 
form/vectorscope monitoring and test signal generation 
found in the 1520 IMP. The system measures absolute SCH 

phase of a single video signal, relative SCH phase of two 
signals or wrong color -frame matching between two video 
signals. 

The 1510 digital signal generator is a new version of the 
1520 IMP generator. A precision 10 -bit digital test signal 
generator, generates 16 required signals. It contains 
12 -character overlay for signal source identification gen -lock 
capability and programmable offset of +45µs to -15µs to 
provide a time synchronous video source through a remote 
device under test. 
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Amplifier series 
LNR Communications has announced the CF7 X -band FET 

low noise amplifiers series offering noise temperatures of 

85°K over the 7.25GHz to 7.75GHz frequency band. De- 

signed for military satellite communications terminals, ap- 

FM Antennas 
FCC Directionals Multistations 

Rigid Transmission Line 
Pattern Studies 

Combiners 

Shively Labs 
a division of Howell Laboratories. Inc. 

51 Harrison Rd 
Bridgton, ME 04009 

(207) 647-3327 
TWX-710-223-8910 SHIVELY BRGT 

call or write for more information 
Circle (107) on Reply Card 

May 1986 Broadcast Engineering 141 

www.americanradiohistory.com



C reatin 
a color ul 
image 

The FA -430 Digital TBC 
combines the best =eataaes of the com- 
ponent -structured FA -L10 TBC with a 
digital image processor fir full -feature 
processing of all color urder formats. 
Time -Base and Color correction, Noise 
Reduction, Image Enhancement and 
Y/C Dub In and Out capability-all in 
a single unit for excellEn. program 
quality control. 

Color Correction compensates for 
camera black and white levels, gamma 
and camera -to -camera colorimetry dif- 
ferences. Tint mode lets you "paint" 
scenes and create moods by changing 
picture color content. Black Stretch 
delivers optimum contrast in low light 
level scenes. 

Image Enhancement combines 
H detail enhancement and seective 
noise reduction with improved V detail 
for sharper and subjectively more 
pleasing pictures. 

Noise Reduction minimizes 
chroma noise and streaking as well as 
luminance noise in recorded signals to 
produce higher quality, multi -genera- 
tion tapes. Result: lower editing and 
production costs. 

Y/C Dub interfaces directy with 
VTRs to reduce ringing and distortion 
effects caused by cascaded filters. 

Circle (110) on Reply Card 

Wider bandwidth, greater resolution 
and sharper luminance and chroma 
transitions build quality into 
your programs. 

More than a high-performance 
TBC, the FA -430 with Image Process- 
ing, Dropout Compensation and Y/C 
Dub features moves picture process- 
ing to a new level. FOR -A regional and 
local sales offices are ready to take 
you up. Now. 

FOR -A CORPORATION OF AMERICA 
49 Lexington St., Newton, MA 02165 

East Coast: (617) 244-3223 
West Coast: (213) 402-5391 
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plications include new terminal designs and retrofits of ex- 
isting stations for improved B/T. Calculated MTBF exceeds 
100,000 hours. The unit is available in single, redundant and 
dual -polarization Tridundant configurations. LNR offers 
systems engineering support in applying the unit to existing 
terminals. 

Circle (383) on Reply Card 

Interface for post -production editing system 
EECO has announced an interface for its IVES Il desktop 

post -production editing system, making the IVES Il compati- 
ble with Ampex's VPR-80 '1 -inch, C -format videotape 
recorder. 

In addition to the IVES II, computer controls for video pro- 
duction include its EMME computerized editing system with 
interchangeable keyboard and mouse control work stations 
to accommodate different editing styles, a full line of time - 
code generators and readers, and EECODER still -frame audio 
encoders and decoders for interactive laser videodisc 
systems. 

Circle (384) on Reply Card 

Videotape storage systems 
The Winsted Corporation has announced its high -density 

tape storage system. Included in the product line are open - 
shelf storage systems, pull-out cabinets, high capacity systems 
and super density movable cabinets. 

A variety of models and sizes is available, fitting different 
storage and space requirements. Both manual- and 
mechanical -assisted models are offered, as well as stationary 
or movable models. 
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TV STEREO 
BTSC AURAL MODULATION MONITORS 

1 0 C 

Q 
TVM-100 AURAL BASEBAND DEMODULATOR/MONITOR 

Mono/Stereo/Multi-Channel Capable Digital Peak Fre- 
quency Deviation Display Split -Sound and Quasi -Parallel 
Detection Modes 

OBI .. 

9EL.n2. " 
mb '>b 'Ö 

TVM-200 BTSC STEREO DECODER/MONITOR 
Full -Time Composite and LAM Metering Two Auto -Ranging 

Meters for Full Stereo Signal Test and Measurement IN Genuine 
dbx® Decoder Card Line Level Stereo Audio Outputs 

B E LA R ELECTRONICS LABORATORY, INC. 
119 LANCASTER AVENUE, DEVON, PA 19333 

(215) 687-5550 
Where Accuracy Counts ... Count on Beier 
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Ku -band portable uplink 
Modulation Associates has announced the Ku 02, a suitcase - 

sized, completely portable satellite uplink designed specifical- 
ly for remote broadcast and satellite news gathering applica- 
tions that require quick deployment anywhere in North 
America. 

The Ku 02 has been configured to provide continuous 
2 -way, multichannel communications between remote loca- 
tions throughout the country and a master control center. 
Two-way communications is possible without interruption of 
the broadcast programming. 

The unit comes with selective signaling, audio monitoring 
and telephone termination equipment. It has been designed 
to be used with a micro, 1.2 meter antenna. 

Circle (366) on Reply Card 

Headset stations 
HM Electronics has introduced the HME BH720 and BH721 

belt pacs, which feature a contoured aluminum extrusion 
housing. These belt pacs are light, compact and rugged for 
long-term reliability. 

Both models feature soft compression limiting to eliminate 
distortion from high microphone input levels. A user - 
accessible switch allows the use of headsets with dynamic 
microphone or the lightweight HME 700-18 electret headset. 

The single -channel BH720 belt pac is compatible with all 

HME 700 series intercoms and other 3 -wire systems. 
The BH721 includes the same features in addition to 

2 -channel capability over 4 -conductor cable. A top panel tog- 
gle switch permits selection of either channel. 

Circle (387) on Reply Card I :T.:-))))) 

SPECIAL ENGINEERING .... 

Such as helping you to conform 
to the new FCC/ANSI standards for 
non -ionizing radiation. We offer 
half -wave spaced FM antennas at 
all power levels designed to significantly 
and economically reduce downward radiation. 

ShivelyLabs 
a division of Howell Laboratories. Inc. 

51 Harrison Rd 
Bridgton, ME 04009 

(207) 647-3327 
TWX-710-223-8910 SHIVELY BRGT 

call or write for more information 
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Agile Omni, the industry's most advanced 
receiver designed by the most relied upon 

name in the business ...Standard. 
ith the new Agile 
Omni, you need no 
other receiver. 

Standard designed it for 
cable TV operators, broad- 
casters, CATV, SMATV, and 
business and special telecon- 
ferencing networks -now 
and in the future. 

An onboard micropro- 
cessor permits selection of 
any band available from 
domestic satellites, includ- 
ing the 32 -channel ANIK C2. 
Channel tuning provides 
direct reading of the tran- 
sponder -assigned channel 
number and a format control 
permits selection of six 
frequency band formats - 
24 -channel C -band, SBS/ 
USAT and Spacenet already 
installed. Select channel 
and format, and the micropro- 
cessor controls frequency, 
channel spacing, tran- 
sponder bandwidth, audio 

frequency and bandwidth, 
and antenna and video 
polarity - automatically. 

Omni's flexible design 
can handle up to three 
separate subcarriers 
including stereo program- 
ming or data. Omni also 
will accept descrambling 
modules-eliminating the 
need for expensive add-on 
descramblers. 

For CATV and SMATV 
applications, severe micro- 
wave terrestrial interference 
is minimized by optional 
internal SAW notch filters, 
automatically programmed 
to switch in. A 30 MHz low 
DG/DP LC bandwidth filter 
is standard, and a second 
internally installed optional 
filter of 18, 22, 26, or 36 
MHz bandwidth can be con- 
trolled by the microproces- 
sor, or manually switched. 

Standard's proven RF 

O 
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loop-thru circuitry and 
blockdown conversion tech- 
nology combine, with better 
image rejection and lower 
differential gain and phase, 
to provide excellent video 
performance. C/N threshold 
is an impressive 6.5 dB at 
the wide 30 MHz bandwidth. 

Agile Omni is an afford- 
able, flexible receiver 
designed to keep you in 
business, a commitment 
Standard backs with its 
unique 5 -year warranty 
program. Contact us for 
further information. 

Standard 
® Communications 

P.O. Box 92151 
Los Angeles, CA 90009-2151 
MB free 800/243-1357 
(In Calif. 800/824-7766, ext. 275) 

Engineered to a new Standard 
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FSrmat control enables selections of desired satellite 
system. Direct -reading channel selector displays 
transponder -assigned channel. Second selectable. 
subcarrier and space for optional third subcarrier or 
cLscrambler modules. 
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Tom Phillips, Roger Lagadec and 
Curtis Chan have been appointed posi- 
tions at Sony, New York. Phillips is 

manager of editor and time -code prod- 
ucts. Lagadec is general manager, 
technical management, of the com- 
munication products group. Chan is 

manager of broadcast audio products. 

Bob Phillips has been named sales 
engineer for Victor Duncan, Irving, TX. 
He is a former video systems applications 
engineer with the Detroit office. 

Bill Park has been appointed vice 
president of marketing at Quanta, Salt 
Lake City. He is responsible for sales and 
marketing functions. Park is a former 
vice president of marketing for broadcast 
products at Sony. 

Gordon Allison Jr. has been ap- 
pointed marketing manager at Ross 
Video, Iroquois, Ontario. He has served 
as customer/product service represen- 
tative for RCA Broadcast. Allison will be 
responsible for product marketing east of 
the Mississippi. 

/People/ 
Adrian Bailey, Karl Walters, Karl 

Chapman and Simon Bradbury have 
received positions at Mitsubishi Pro 
Audio Group. Bailey is sales and market- 
ing director, and will oversee sales 
operations. Walters is manager of the 
technical services division. He is respon- 
sible for installation, acceptance testing 
and servicing of all three product lines. 
Chapman is sales engineer and is respon- 
sible for the sales of pro audio products 
in the United Kingdom and Europe. 
Bradbury is a member of the technical 
services team. 

Frank DeMayo Jr. and Bill Phillips 
have been appointed positions at Lake 
Systems, Newton, MA. DeMayo is presi- 
dent of the company after 25 years of 
service. Phillips is vice president in 
charge of international marketing and 
special projects. 

Michael Pettus, Doug Dodson and 
Fred Olimski have been appointed posi- 
tions at Convergence, Irvine, CA. Pettus 
is vice president of engineering after five 
years in software development and 
engineering with Acquis. Dodson is 

Seeing 
iA 

Look at what's available now! 
The new AN -1000 has been adapted to 

fit the Tektronix half -rack. 

That empty space next to your waveform monitor 
can be put to use. It can house an AN -1400, an 

unbelievably powerful small speaker. 

Mosfet output, DC servo offset control and electro - 
acoustic signal processing are all combined with 
the acoustically tuned enclosure, producing 
quality sound that you have to hear to believe. 

believing 

Anchor Audro. Inc. 913 W 223rd Si. Torrance, California 90502 213533-5984 1-800 ANCHOR -1 

Circle (111) on Reply Card 

regional sales manager. His territory in- 
cludes the north -central United States. 
Olimski is field service technician and 
provides post -sale service in the southern 
California and Los Angeles areas. 

Philip J. Lantry has been named sales 
manager of pro products at Audio- 
Technica, Stow, OH. Lantry will be coor- 
dinating sales efforts with the company's 
national sales representatives. 

Bob Bergfeld has been appointed na- 
tional sales manager of the electronics 
division of Lenco, Jackson, MO. He is a 
former senior district manager of Sony 
Video Communications. 

Ray Updike has been named sales 
manager at Circuit Research Labs, 
Tempe, AZ. Updike is responsible for 
limiters, stereo generators and spectral 
energy processors. 

Kevin J. Barry has been appointed 
national sales manager of PRO Battery, 
Atlanta. He is a former telemarketing 
manager in the company. I:j':4)))j 

PATTERN WORK .... 
In over a dozen years of providing 
formal directional patterns to both 
the FCC and DOC, Shively has 
never had a pattern rejected; ever. We've earned 
the trust of the industry in all aspects of pattern 
work. What are your requirements? 

Shively Labs 
a division ofowell Laboratories, Inc. 

51 Harrison Rd 
Bridgton, ME 04009 

(207) 647-3327 
TWX-710-223-8910 SHIVELY BRGT 

call or write for more information 
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do you knowf 
INFORMATION ABOUT SAVING YOUR ELECTRONIC EQUIPMENT 

Your Broadcast Operations 
are in Danger! 

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

The Threat Abnormal voltage sur- 
ges that occur on AC power lines, com- 
munications lines and data lines are a 

major cause of misinformation and 
equipment failure 
for the broadcast- 
er. Broadcasting 
equipment is espe- 
cially vulnerable, 
with tall antennas 

reaching up into the skies and with 
electronic units of unusual sensitivity. 

Difficulties manifest themselves in two 
ways: (1) as physical damage...this is 
obvious damage that occurs directly as 
the result of an electrical storm, or less 
obvious failures that seem to occur al- 
most at random; (2) as misinformation... 
where the power surge is coupled into 
the equipment causing improper events 
to occur or incorrect data to be presented. 

These problems are familiar ones to 
broadcasters. And now, with the ever- 
expanding dependance on computer 
control and the corresponding increase 
in the susceptibility of these sensitive 
devices to damage from voltage surges, 
overvoltages must be controlled and 
eliminated. 
'Allen & Segall/IBM, 1974 

rariz9 
ELECTRONICS INC. 12 Burt Drive, Deer Park, NY 11729.516-586-5125 

Specialists in Circuit Protectors, Transients, Lightning & Surges. 

The Causes Transient power prob- 
lems originate outside buildings from 
lightning, ground faults, and public 
utility switching, and inside buildings 
from inductive loads, transmitters, air 
conditioners, fluorescent lights, etc. A 
study at IBM' identified transients as the 
cause of 88.5% of all line disturbances. 
Transients, sudden and extreme "spikes" 
in voltage, can be as short as a few nano- 
seconds or as long as several millisec- 
onds. Their effect can range from total 
failure to the gradual degradation and 
breakdown of electronic components 
or systems. 

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

AC Power Line Protection 
MCG's Surge -Master'" provides high 
speed (5ns), - 

protection 
that limits 
AC overvolt- 
age spikes to 
safe levels. 

protectors 
are your first line of defense, and are avail- 
able in configurations designed to meet your 
needs, from complete building protec- 
tion to individual equipment protection. 

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

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

Call or write for our 
FREE CATALOG 

Moving? 

Take 
us 

with you. 
Just peel off the subscription 
mailing label and attach it to 
the address change card 
located at the front of this 
issue. Please allow 6-8 
weeks to process your ad- 
dress change. 

BRoaDpcapsp 
1 R7 
MT 

G1 1\71 IGin' 
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Business 
Wold chooses Wegener Panda II system 

Wold Communications has chosen the Communications 
Panda II audio transmission system from Wegener Com- 
munications, Norcross, GA, to deliver stereo programming 
over the Wold Satellite TV Network. Left channel, right chan- 
nel and multilingual monaural audio are transmitted as 
separate subcarriers to affiliate TV stations receiving Wold 
stereo broadcasts through the United States. Equipment to 
receive this programming is available directly from Wegener. 

The system provides the transparent transmission of the full 
dynamic range and transient properties of digital audio 
source material over satellite, terrestrial microwave and fiber- 
optic links. 

Harris plans new product 
and services for ADDA 

Harris, Quincy, IL, will provide full support of four new 
products as a result of the acquisition of ADDA. Parts and 
services for all other ADDA products are offered on a best ef- 
fort basis. 

The model 560 (Vision) and the model AC -20A time base 
correctors, the VW -3 frame synchronizer and the ESP -II still 
store will be manufactured and are offered for sale under the 
Harris name. 

Dynatech acquires Quanta 
Dynatech, Burlington, MA, has acquired Quanta, Salt Lake 

City. Quanta manufactures video character generators, video 

STOP GROUND -LOOP HUM! 

VIDEO HUM STOP 
COIL...HSC 1 

Will ELIMINATE HUM and 
other INTERFERENCE in 
Video Lines caused by dif- 
ferences in Ground Potential. 

For Color and Black and White. 
FLAT -DC to 6.5 MHz. 
No Low-Freq. or Hi-Freq. Roll -off. 
No Differential Phase Distortion. 
No Differential Gain Distortion. 
No Envelope Delay. 
Passive Device - Failure Free -Low Price. 
Small Compact Package 4" x 4" x 2-1/4". 

ELIMINATES HUM 
AND INTERFERENCE: 

IN STUDIO 
Between Buildings 
On long runs in Buildings 
Between Studio and Transmitter 
On Incoming Telco circuits 
On Outgoing Telco circuits 

IN FIELD 
Betw. Remote Truck and Telco 
Betw. Remote Truck and Microwave 
For Intertruck Hookup 
For VTR Units 
For Monitoring Lines 

Available on 
10 day tree trial 

NEW! 

$190 

N.Y. 

AUDIO -VIDEO ENGINEERING COMPANY 
65 Nancy Blvd . Merrick, N.Y. 11566 

Tel. 15161 546-4239 

Circle (115) on Reply Card 

graphics systems and related products. Quanta was founded 
as Systems Concepts in 1974. 

Quanta will add new products and marketing strengths to 
Dynatech's Video Communications Division. Dynatech's 
Video Companies include Utah Scientific and ColorGraphics 
Systems. 

MCL relocates 
MCL, La Grange, IL, has expanded and moved to the Bol- 

ingbrook, IL, Industrial Park, Wood Creek Centre. It will oc- 
cupy more than six acres and more than a 60,000 -square -foot 
building. MCL's first phase building is a 2 -story office building. 
The manufacturing facilities will be behind the offices. 

DCC installs computerized newsrooms 
Data Communications Corporation, Memphis, TN, has an- 

nounced two installations of its BIAS newsroom computer- 
ized newsroom system at WREG-TV, Memphis and KOB-TV, 
Albuquerque, NM. 

The system is IBM PC -XT or AT -based. IBM PCs may serve 
as stand-alone units or share files with other PCs. BIAS 
newsroom uses modular software and hardware to allow 
news departments a comprehensive system, with the capacity 
to add on work stations, file storage and other features. 

Software resides on the computer's hard disk and is self - 
loading when the unit is turned on. Programs are called up by 
means of selecting from a menu on the screen. 

MULTISTATIONS .... 
From two to nine or more stations, 
Shively offers multistation 
components which have the 
industry's best specs. Branched or 
balanced combiners, side mount or panel 
antennas; whatever the requirements, 
Shively can supply. 

Shively Labs 
a division of Howell Laboratories. Inc. 

51 Harrison Rd 
Bridgton, ME 04009 

(207) 647-3327 

TWX-710-223-8910 SHIVELY BRGT 
call or write for more information 
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/Professional services 
VIR JAMES P.C. 

CONSULTING ENGINEERS 

Applications and Field Engineering 
Computerized Frequency Surveys 

3137 W. Kentucky Ave. -80219 
(303) 937-1900 

DENVER, COLORADO 
Member AFCCE & NAB 

FCC ON-LINE DATABASE 

datawopld" 
Allocation/Terrain Studies 

AM FM TV LPTV ITFS 

P.O. Box 30730 
Bethesda. MD 20814 

1301) 652-8822 1-800-368-5754 

e HORIZON INTERNATIONAL 
Broadcast Implementation Engineering 

Scat. 8 Video Facility Design 8 Installation 
Systems Evaluations 8 Critiques 

Emergency Service & Support 

3837 E. Wier Ave., Suite 1, Phx., AZ 85040 
602-437-3800 

"gli 

LAWRENCE L. MORTON 
ASSOCIATES 
21671 SUPERIOR LANE 

LAKE FOREST, CALIFORNIA 92630 

LAWRENCE L. MORTON, E.E. 
A t,1 F 1,1 TV 

APPLICATIONS FIELD ENGINEERING 
ANTENNA BROADBANDING FOR AM STEREO 

(714) 859-6015 

John Aalto, P.E. 
Consulting Engineer 

TELEVISION PRODUCTION AND POST PRODUCTION 
SYSTEMS DESIGN AND PROJECT MANAGEMENT 

(818) 784-2208 
4534 Van Noord Avenue 

Studio City, CA 91604 

ATT: CHIEF ENGINEERS 
6.,aJratt niJo maintn,n< 

LUNAR VIDEO LTD. 
FAST TURNAROUND ON ENG, EFP, EDIT 
SYSTEMS, MONITORS, TEST EQUIP. SONY, JVC, 
PANASONIC, TEKTRONIX-UPS S AIR FREIGHT. 
PU/DEL DAILY. 

CALL 
COLLECT 

138 E. 28th St, NYC 1212) 886.4802 

Design & Upgrade of ENGISNG/STUTSL 
or special microwave systems. 

The Raycom Group, Inc. 
Microwave System Consultants 

A NEW SERVICE 
1400 Eutaw Place, Baltimore 21217 

(301) 252.9120 
If you're unhappy with your 

present system, contact the experts. 

Why not run your business 
card here? 

Only $65 per insertion. 
Frequency discounts available. 

Call 913/888-4664 

STEIGER, HURRAY & 

ASSOCIATES INC. 

CONSULTING ENGINEER SERVICES 

6816 Westview Drive 
Cleveland, OH 44141 

(216) 526.7187 

D. L. MARKLEY 
& Associates, Inc. 
CONSULTING ENGINEERS 

206 North Bergan 
Peoria, Illinois 61604 

(309) 673-7511 
Member AFCCE 

SMITH and POWSTENKO 
Broadcasting and Telecommunications 

Consultants 

2033 M Street N.W., Suite 600 
Washington, D. C. 20036 

(202) 2qn-7742 

T & G OPTICS, INC. 
71-01 INGRAM STREET 

FOREST HILLS, NY 11375 
COMPLETE REPAIR SERVICE FOR COLOR TELEVISION 

CAMERA'BEAMSPLITTER OPTICS, LENSES, COATINGS, 

MULTIPLEXER MIRRORS. FILTERS AND PROJECTORS: 

WRITE OR CALL GERALD PINCUS (718) 544-8156 twen- 
ty four hour service with pleasure. 

SELLMEYER & KRAMER, INC. 
CONSULTING ENGINEERS 

J S. Sellmeyer, P.E., S.M. Kramer, P.E. 

AM FM TV MDS ITFS LPN CATV 
APPLICATIONS FIELD ENGINEERING 

P.O. Box 841 Mckinney, TX 75069 
(214) 542.2056 

Consultation Services 
Lightning Power Conditioning - Grounding 
Over 40 years experience, work guaranteed 

voy Carpenter 

Lightning Eliminators and Consultants 
13001 Lakeland Rd Sanla Fe Spr,ngs. CA 90610 

i2111 946 6996 TW X 9105í1F 1301 

C.D.L. SWITCHER SERVICE 
EMERGENCY SERVICE & SUPPORT 
24 HR or Less Response Time 
in N.Y.C. area. 

7AXlrc» 
Glenn Sanders 

0-52 28th St. 
Fair Lawn, NJ 07410 
201-796-0527 

Why not run your business 
card here? 

Only $65 per insertion. 
Frequency discounts available. 

Call 913/888-4664 

EVANS ASSOCIATES 
CONSULTING TELECOMMUNICATIONS ENGINEERS 

AM-FM-TV-CATV-ITFS-LPTV SATELLITE 
216 N. Green Bay Road 

Thiensville, Wisconsin 53092 
Phone: (414) 242-6000 Member AFCCE 

ME ICD ü@@ ftmie IJ@@ 
RADIO CONSULTING ENGINEERS 

STATION DESIGN AND SERVICE 

ELECTRONIC PRODUCT DESIGN 

Edward A. Schober, P.E. 

402 Tenth Avenue, Haddon Heights, NJ 08035 

(6091 546.1841 

BLAIR BENSON 
Engineering Consultant 

TV Systems Design and Operation 

23 Park Lane 
Norwalk, CT 06854 

203-838-9049 

R.J. GRANDMAISON, P.E. 
ENGINEERING CONSULTANT 

BROADCAST AND COMMUNICATIONS 
10224 WENDOVER DRIVE 
VIENNA, VIRGINIA 22180 

(703) 281-1081 
Member AFCCE 

ERIC NEIL ANGEVINE, P.E. 
consultant in acoustics 

specializing in broadcast studio acoustics 

924 West Eskridge Ave. Stillwater, OK 74075 

405-624-6043 405-372-1490 

TEKNIMAX 
TELECOMMUNICATIONS 

DENNIS R. CIAPURA 
PRESIDENT 

11385 FORESTVIEW Ln. 
SAN DIEGO LA 92131 16191 695-2429 

Why not run your business 
card here? 

Only $65 per insertion. 
Frequency discounts available. 

Call 913/888-4664 

Why not run your business 
card here? 

Only $65 per insertion. 
Frequency discounts available. 

Call 913/888-4664 
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CMX editing systems orders increase 
Orders for CMX 3400, 340XL, and its new 3400A and 

330XL videotape editing systems have been received by 
CMX Corporation, Santa Clara, CA. The following production 
facilities have ordered CMX 3400A systems: Riverview, New 
York; Sunset Post, Los Angeles; and KAET, Phoenix, AZ. 

CMX 3400 systems have been sold to Century III, Orlando, 
FL, and Mobile Images, Toronto, Canada. CBX, Monrovia, 
CA, has ordered four CMX 340XL systems while individual 
orders have come from CBS, Los Angeles; Midwest Com- 
munications, Edgewood, KY; Korean Cultural Center, New 
York; KMEX-TV, Los Angeles; and WTMJ, Minneapolis. 

Ordering the new CMX 330XL have been Midwest Com- 
munications, American Red Cross, Washington, DC; Busby 
Productions, Des Moines, IA; Loyola University, Los Angeles; 
and Editor's Choice, Chicago. 

Tokyo Broadcasting center 
orders Sony equipment 

Sony, Tokyo, has announced that its broadcast equipment 
has been purchased by ARK Hills TV Asahi Broadcasting 
Center in Tokyo. 

Purchased equipment includes 110 Betacam video record- 
ing systems, five Betacart multicassette systems, 24 BVH- 
series 1 -inch VTRs and three MXP-5000 audio mixing con- 
soles, which were jointly developed by Sony and TV Asahi. 

The bulk of the BVH series 1 -inch VTRs purchased by TV 
Asahi are BVH-2180 series for up to 3 -hour program record- 
ing and playback. The MXP-5000 audio mixing console has 
digital control and it permits the operator to preset up to 99 
scene sound tracks for automated program setting. 

BBC places shortwave 
order with Marconi 

Marconi Communication Systems, Chelmsford, England, 
has received an order from the BBC for two B6131 250kW 
shortwave transmitters for a new transmitter station in The 
Seychelles. When completed in 1988, the station will improve 
audibility of BBC World Service Programs in the African and 
Indian Ocean regions. I:T:))))1 

News 
Continued from page 4 

in addition to passing through a noisy satellite trans- 
mission path. The direct comparisons were judged to be vir- 
tually equivalent to the HDTV images. Under conditions of 
noisy transmission paths, MUSE proved to be more resistant 
to poor carrier -to -noise ratios than MAC encoding with iden- 
tical conditions. 

MUSE transmission requires only a single 12GHz DBS chan- 
nel to carry the 8.1 MHz baseband signal. The MUSE signal is 
derived from the 1,125 -line, 60 -field, 2:1 interlaced HDTV 
studio format currently recommended to CCIR. Approval of 
that format is pending at CCIR meetings in Dubrovnik, 
Yugoslavia, this month. 1=.'4)))I 

Photo credits 
In our February issue, photo credits were mistakenly left off 

photographs in two articles. We wish to correct the oversight: 
Credit for photographs used in the article, "Field Report: 

Lake Systems LA -KART" (pages 98 and 102), should go to Jim 
Goodin of KATV, Little Rock, AR. 

Credit for the photograph used in the digital graphics 
sidebar article, "Weather Systems" (page 36), should go to 
Jack Carlson of Alden Electronics, Westborough, MA. 

Perfect Timing, 
CLOCKS AND 

TIMERS 
FROM $174 

NINO 

TO 5495 

I (213) 322-2136 
142 Sierra Street, El Segundo CA 90245 

' 
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I Ad index I 
Page 

Number 

Reader 
Service Advertiser 
Number Hotline 

Page 
Number 

Reader 
Service Advertiser 
Number Hotline 

ADM Technology, Inc IFC 1 313/524-2100 Kulka-Smith Div. N.A. Philips ...122 93 201/223-9400 
Alpha Audio 98 106 ....804/358-3852 Lea Dynatech Inc. 54 34 213/944-0916 
Amek Consoles Inc. 47 29 818/508-9788 Leader Instruments Corp. 5 5,6 800/645-5104 
Ampex Corp. (AVSD) 25 13 415/367-2911 Leitch Video Ltd. 39 23 804/424-7290 
Ampex Corp. (AVSD) 32 52 415/367-2911 Lemo USA Inc. 65,66 707/578-8811 
Ampex Corp. (AVSD) 24 415/367-2911 Lerro Electrical Corp. 7 215/223-8200 
Ampex Corp. (AVSD) 108-109 79 415/367-2911 MCG Electronics, Inc 146 130 ....516/586-5125 
Ampex Corp. (MTD) 50-51 31 415/367-3809 3M Broadcast 76-77 49 800/328-1654 
Anchor Audio, Inc 145 111 ....213/533-5984 Magna -Tech Electronics Co., 
Apert Herzog 104 74 408/225-1425 Inc. 131 104 212/586-7240 
Arrakis Systems, Inc. 27 14 303/224-2248 McCurdy Radio Industries 55 35 416/751-6262 
Asaca/Shibasoku Corp. Microtime, Inc 57 36 203/242-4242 

America 125 92 800/423-6347 Midwest Communications 
Audio Precision 28 15 800/231-7350 Corp 1 3 800/543-1584 
Audio Services Corp 130 99 800/228-4429 Minolta Corp 87 57 201/825-4000 
Audio Technologies Inc 90 60 215/443-0330 Moseley Associates Inc 11 8 805/968-9621 
Audio -Video Engineering Co....147 115 ....516/546-4239 National Video Service 126 122 .415/846-1500 
Aydin Radar E.W. Div. 129 96 408/629-1100 Nautel 86 56 902/823-2233 
Barco Industries, Inc. 53 33 408/370-3721 NEC America Inc. 85 55 800/323-6656 
Belar Electronic Labs 143 108 ....215/687-5550 Neve Inc 111 80 203/744.6230 
Broadcast Cartridge Service Opamp Labs Inc. 130 100 .213/934-3566 

Inc. 130 103 ....714/898-7224 Orban Associates Inc. 17 11 800/227-4498 
Broadcast Video Systems Orban Associates Inc. 119 88 800/227-4498 

Ltd. 104 73 416/697-1020 Otari Corp. 15 10 415/592-8311 
Bryston Vermont 106 77 416/746-1800 Otari Corp. 30 17 415/592-8311 
BSM Broadcast Systems Inc.....32 19 509/448-0697 P.T.S I 97 67 
Cablewave Systems 91 61 416/844-1242 Pacific Recorders and 
Canon USA Inc., Broadcast Engineering 21 619/438-3911 

Lens 75 48 516/488-6700 Panasonic 79 51 201/348-7336 
Centro Corp 127 94 619/560-1578 PESA 120-121 89,189 
Cetec Antennas 96 66 916/383-1177 Polyline Corp. 126 121 .312/297-0955 
Cetec Gauss 36 21 213/875-1900 Potomac Instruments 102 71 301/589-2662 
Circuit Research Labs, Inc. 13 9 800/535-7648 QEI 123 91 609/728-2020 
Comark 61 40 215/822-0777 Richardson Electronics Inc 64 42 800/323-1770 
Contact East 65,66 800/225-5370 Rohde & Schwarz Sales Co. 
Continental Electronics Mfg. (USA) Inc. 105 75 516/328-1100 

Co 43 26 214/381-7161 RTS Systems, Inc. 80 52 818/843-7022 
Crosspoint Latch Corp. 132 105 .201/688-1510 Schwem Technologies 69 43 415/935-1226 
Datatek, Inc 49 30 201/654-8100 Sescom, Inc. 130 101 ....800/634-3457 
Dictaphone Corp. 130 97 800/431-1708 Sharp Electronics Corp. 71 45 201/265-5548 
Dynair Electronics Inc. 45 27 619/263-7711 Shively Labs 147 116 ....207/647-3327 
EEV, Inc 29 16 914/592-6050 Shively Labs 143 109 ....207/647-3327 
Eastman Kodak Co 101 70 212/930-7500 Shively Labs 141 107 ....207/647-3327 
EG&G Electronic Components ..94 64 617/944-0634 Shively Labs 145 112 ....207/647-3327 
Emcee Broadcast 46 25 717/443-9575 Shook Electronic Enterprises, 
ESE 149 120 .213/322-2136 Inc. 67-68 512/653-6761 
Eventide 113 82 800/446-7878 Shure Brothers Inc. 38 28 312/866-2553 
Fluke Mfg. Co., Inc. 93 63 206/356-5400 Sims Vibration Engineering ....141 119 .206/362-0700 
For -A Corp. of America 142 110 .213/402-5391 Solid State Logic 83 54 
Forte) Inc 63 41 800/241-5046 Sony Corp. of America 
Fostex Corp. of America 95 65 213/921-1112 (Broadcast) 34-35 
Gentner Engineering Co., Inc. ...88 58 801/268-1117 Sony Mag. Tape Div. 41 24 
Gentner Engineering Co., Inc....98 114 .801/268-1117 Standard Communications ....144 124 .800/243-1357 
Graham -Patten Systems Inc 58 37 916/273-8412 Standard Tape Laboratory, 
Grass Valley Group, Inc 9 7 916/273-8421 Inc. 130 102 .415/786-3546 
Grass Valley Group, Inc 114 83 916/273-8421 Stanton Magnetics 81 53 718/445-0063 
Grass Valley Group, Inc 118 87 916/273-8421 Studer Revox America Inc 37 22 615/254-5651 
Grass Valley Group, Inc 116 85 916/273-8421 Surcom Associates Inc. 126 123 .619/722-6162 
Grass Valley Group, Inc 112 81 916/273-8421 Switchcraft Inc 117 86 312/792-2700 
Greco Systems 48 44 619/442-0205 Tascam division TEAC Corp. 
Harris Corp. 73 47 217/222-8200 of America 115 84 213/726-0303 
HEDCO 139 117 .916/273-9524 Tektronix Inc 31 18 800/452-1877 
Hitachi Denshi America Ltd. 3 4 800/645-7510 TFT, Inc. 89 59 408/727-7272 
Hnat Hines Inc. 84 68 203/935-9066 Tracoustics, Inc. 140 118 .800/531-5412 
IGM Communications 106 76 206/733-4567 Triple Crown 60 39 416/629-1111 
Ikegami Electronics Inc 99 69 201/368-9171 Trompeter Electronics, Inc... .67,68 818/707-2020 
Ikegami Electronics Inc 103 72 201/368-9171 Utah Scientific Inc. 78 50 800/453-8782 
Jampro Antennas, Inc. 96 66 916/383-1177 Valley People, Inc 92 62 615/383-4737 
JBL Inc 59 38 818/893-8411 Varian 33 20 415/592-1221 
JBL Inc. 67,68 818/893-8411 Varian 107 78 415/592-1221 

Jensen Transformers 130 98 Videotek,Inc 128 95 602/997-7523 
Jensen Tools 65,66 602/968-6241 Ward -Beck Systems Ltd BC 416/438-6550 
JVC Company of America 19 12 800/582-5825 Wheatstone Broadcast Group ..IBC 2 203/393-0887 
Kaitronics Corp. 72 46 415/697-9102 Winsted Corp. 140 113 .800/328-2962 
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Advertising rates in Classified Section are $1.50 per 
word, each insertion, and must be accompanied by 
payment to insure publication. 

Each Initial or abbreviation counts a full word. 
Minimum classified charge, $35.00. 

For ads on which replies are sent to us for forward- 
ing (blind ads), there is an additional charge of $35.00 
per insertion, to cover department number, processing 
of replies, and mailing costs. 

Classified columns are not open to advertising of 
any products regularly produced by manufacturers 
unless used and no longer owned by the manufacturer 
or distributor. 

TRAINING 

ELECTRONICS DEGREE by correspondence. Earn 
Associate, then Bachelor's. NHSC accredited. Free 
catalog. Write Grantham College of Engineering, 
Dept. EE -5, 10570 Humbolt St., Los Alamitos, CA 
90720. 8-82-tf n 

FCC GENERAL RADIOTELEPHONE operators license 
through cassette recorded lessons at home plus one 
week seminar In Boston, Washington, Detroit or 
Philadelphia. Our twentieth year teaching FCC license 
courses. Bob Johnson Radio License Preparation, 
1201 Ninth, Manhattan Beach, Calif. 90266, Telephone 
(213) 379.4461. 8-81-tfn 

SERVICES 

ONE STOP FOR ALL YOUR PROFESSIONAL AUDIO 
REQUIREMENTS. Bottom line oriented. F.T.C. Brewer 
Company, P.O. Box 8057, Pensacola, Florida 32506. 

7.71-tf 

TRANSMITTER TUBES REPROCESSED-Save 40 to 
50%. 3CX2500, 4CX5000, 4CX15000 and many others. 
Write for details. FREELAND PRODUCTS CO., Rt. 7, 
Box 628, Covington, LA 70433. (504) 893-1243 or (800) 
624-7626. 6-79-tfn 

FOR SALE 

RCA COLOR TELECINE SYSTEM, New/unused. To in- 
clude: TK -66, color camera, TP -66, 16mm telecine pro- 
jector, TP -7, 35mm slide projector, TP -55B, camera 
multiplexer. Write to: P.O. Box 23555-273, San Diego, 
CA 92123. 1-86-tf n 

VERTICAL BLANKING INTERVAL ENCODERS: 2 EEG 
Line 18 Smart Encoders; 16 EEG Decoders; 8 Tele - 
Engineering switch frames, each with six channels of 
3 input AFV switching; 2 CPM computers with soft- 
ware for above. Michael Conroy, (203) 736.2691. 

4-86-2t 

FOR SALE: R.C.A., brand new from factory. 16 mm 
Telecine Projectors, TP -66 with R/C and lens. Call Mr. 
Frank N. Bovino, S.B. Video, 201343-6944. 5.86-1t 

1-1974 MODEL "907' Schafer broadcast quality 
automation system equipped with six Teac reel to 
reel playback decks. This unit needs work, but has 
proven to be a very reliable unit overall. Some spare 
parts are included. $2000.00. Contact: Ed Smith, Audio 
Group, Inc., 5005 S.W. Macadam Avenue, Portland, OR 
97201. (503) 227.6681. 5-86-1t 

Reconfirm your Involvement In 
the broadcast industry! 
Renew your subscription 

today. 

WANTED TO BUY 

WANTED: Pre -1923 radio equipment and tubes. 
August J. Link, Surcom Associates, 305 Wisconsin 
Ave., Oceanside, CA 92054, (619) 722-6162. 3-76-tf 

HIGHEST PRICES for 112 Phase Monitors, vacuum 
capacitors and clean, one kw or greater powered AM 
and FM Transmitters. All duty and transportation paid. 
Surplus Equipment Sales, 2 Throncliffe Park Dr., Unit 
28, Toronto, Canada M4H 1H2, 416-421-5631. 3.86-tfn 

WANTED: McIntosh, Marantz, Western Electric, Altec, 
RCA, tubes, speakers, amplifiers. 713-728-4343. 
Maury, 11122 Atwell, Houston, Texas 77096. 5-86-2t 

/Classified 
EMPLOYMENT OPPORTUNITIES 

10,000 RADIO AND TV JOBS a year for men and 
women are listed in the American Radio job market 
weekly paper. Up to 300 every week. Engineers, DJs, 
Newspeople, Program Directors, Production, Sales. 
All markets, all formats. One week computer list, 
$6.00. Special bonus 6 weeks, $14.95. You save $21.00. 
American Radio Job Market, Dept. 3, 1553 North 
Eastern, Las Vegas, Nevada 89101. 7 -84 -tin 

WE PLACE 

TV and Video Engineers 
COAST TO COAST 

[All Levels, But Not Operators] 
ALL FEES PAID BY EMPLOYERS 

Phone/Resume 

KEY SYSTEMS 
479 Northampton Street 

Kingston, PA 18704 

Phone Alan Kornish at 
1717) 283-1041 

HELP WANTED 
VIDEO TAPE EDITOR. Fisher Scientific, Pittsburgh, 
PA, is seeking an experienced Video Tape Editor to 
perform computerized 1" NB roll editing. Individual 
must have Associate Degree in Electronics along with 
2-3 years editing experience using ACE or CMX equip- 
ment. Competitive salary, excellent benefits. Contact: 
Mrs. Fran Sarvas, Employee Relations Supervisor, 
Fisher Scientific, 711 Forbes Avenue, Pittsburgh, PA 
15219. Equal Opportunity Employer. 5-86-1t 

MAINTENANCE TECHNICIAN - KRIV-TV, Houston, is 
seeking qualified studio and transmitter technicians. 
Must have minimum of three years experience and a 
FCC license. Send resume to: KRIV-TV, P.O. Box 
22810, Houston, Tx. 77227. Attn: Wendell Wyborny 
VP/CE. E.O.E. 3-86-2t 

TELEVISION BROADCAST 
FIELD ENGINEER 

TV transmitter systems manufacturer 
has several immediate openings for 
the permanent position of engineer 
technician within a growing field 
operations department. Experience 
with UHF TV transmitters using 
klystrons preferred. Domestic and 
some foreign travel will be required. 
Salary commensurate with prior ex- 
perience. Send resume to: 

Cossark Commealcatlows, hoe. 
P.O. Box 229 

Southwick, MA 01077 
ATTN: Engineering Manager 

WOLD COMMUNICATINS, Corp. Engineering Dept. 
We are seeking a Manager of Field Services with the 
following minimum qualifications: 5 years of ex- 
perience In the satellite and microwave communica- 
tions fields; 1 year of experience in a supervisory 
capacity. Must be able to perform and analyze 
satellite link budgets and microwave path perfor- 
mance calculations. Hands-on working experience 
with fixed and transportable transmit/receive earth 
stations. Working knowledge of SCPC, multiple sub - 
carrier transmissions, video, and ditigal technologies. 
Ability to troubleshoot HPSs, exciters and satellite 
receivers to the component level. FCC General (first) 
class license. Please send resume to: Michael L. 
LoCollo, Sr. VP, Operations & Engineering, Wold Com- 
munications, 6290 Sunset Boulevard, Suite 1203, 
Hollywood, CA 90028. 5 -86 -lt 

HELP WANTED: TV BROADCAST ENGINEERS. Ex- 
perience with all TV Broadcast equipment. Minimum 5 
years experience. FCC general class license required. 
Also, needed Audio remix and Maintenance engi- 
neers. Four years minimum experience. Send resume 
to: Jimmy Swaggart Ministries, Darell Wyatt, Chief 
Engineer, P.O. Box 2550, Baton Rouge, Louisiana 
70821-2550. Phone (504) 768-3472. 5-86-3t 

PHOENIX, ARIZONA: New Progressive Broadcast 
Company has an immediate opening for a Chief 
Engineer with a minimum of 5 years real time ex- 
perience. Must be familiar with TV Transistors & Micro 
Wave. The job requires designing and supervising in- 
stallations and overseeing maintenance. Travel. A 
wonderful opportunity for the right individual. Salary 
Commensurate with experience. Send Resume to Im- 
pact, 2515 E. Thomas Road, #16-661, Phoenix, AZ 
85016. 5-86/1 t 

REGIONAL SALES MANAGER: A TBC manufacturer 
seeks Sales Manager in New York and Los Angeles 
area. Sales experience or technical back -ground in 
TBC is needed. Please contact: Hotronic, Inc., 1210 S. 
Bascom Ave., #128, San Jose, CA 95128, (408) 
292.1176. 5-86-1t 

MAINTENANCE TECHNICIAN 
WBAL-TV, CBS in Baltimore, has an opening for a 

MAINTENANCE TECHNICIAN. Familiarity with operation 
and maintenance of television broadcast equipment 
necessary. Must have hands-on experience trouble- 
shooting and maintaining audio, video equipment, tape 

machines, cameras and digital systems. FCC license 
and SBE certification desirable. 

Qualified candidates are invited to submit 
a resume to: 

3800 Hooper Avenue 
Baltimore, Maryland 21211 
Engineering Department 

An Equal Opportunity Employer, M/F 

IMMEDIATE OPENING FOR SENIOR TELEVISION 
MAINTENANCE ENGINEER OR TECHNICIAN to pro- 
vide maintenance and technical support on color 
equipment components and facilities. Minimum 2-3 
year's experience in studio and field operations. Full 
benefits, salary commensurate with experience. 
Greater N.Y. area. Call 516-352-2251 or send resume to 
VPC, P.O. Box 840, New Hyde Park, NY 11040. 586 -lt 

RADIO ENGINEER, minimum two years radio 
maintenance experience, FCC general and SBC cer- 
tification preferred. EOE. WHBC, Box 9917, Canton, 
Ohio 44711. 5-86-2t 

THREE RCA TK -760 (B) color cameras with Fujinon TV - 
Z 1:17/9-108 lenses and one field conversion package. 
Call Victor Jugenheimer, University of Miami, (305) 
284-5348 or 284-5379. 5-86-1 t 

E.J. STEWART has an opening for an experienced 
maintenance person. Qualifled applicant should have 
working knowledge of Sony 1" and 'G" VTR'S, 
MIRAGE, BOSCH CCD FILM CHAIN, RCA TK -47 
CAMERAS, GVG SWITCHERS. Send resume to Eric R. 

Address. E.J. Stewart, Inc., 525 Mildred Avenue, 
Primos, PA 19018/215)626-6500. EOE/MF. 4--86-2t 

TELEVISION TRANSMITTER SUPERVISOR: We have 
an immediate opening for an experienced transmitter 
engineer with a minimum of 5 years of fulltime VHF TV 
experience. A thorough knowledge of RF systems, 
audio, video and microwave as applied to television 
broadcasting is required. This is a hands-on position. 
You must be able to troubleshoot equipment to com- 
ponent level. First or General Class FCC radio/ 
telephone license is preferred. We offer an excellent 
starting salary and a full range of company benefits. 
Send resume in confidence to: Larry Pozzi, KMGH, 
P.O. Box 5007, Denver, CO 80217. Equal opportunity 
employer, M/F. 586-1t 

VIDEO MAINTENANCE TECHNICIAN, MASS COM- 
MUNICATION DIVISION OF EMERSON COLLEGE. 
Emerson College seeks qualified applicants for this 
current opening for a Video Maintenance Technician. 
RESPONSIBILITIES: Performs daily repair and opera- 
tions maintenance of studio, control, editing and post 
production television/video facilities and equipment. 
QUALIFICATIONS: Bachelor's degree plus 1-2 years' 
experience and knowledge of U-Matic VTR, camera, 
switching, distribution, and monitoring equipment re- 
quired. Sony school experience, SBE Certification and 
production company and/or broadcast engineering ex- 
perience desired. Must be able to work well in stuaent 
teaching environment. Emerson College offers com- 
petitive salaries and an outstanding benefits package 
including paid medical and dental insurance and one 
course per semester paid tuition. Please send resume 
to: Susan Rowell, Personnel Representative, Office of 
Human Resources/Affirmative Action, Dept. BE, 
EMERSON COLLEGE, 100 Beacon Street, Boston, MA 
02116. (617) 578-8580. We are an Equal Opportunity/Af- 
firmative Action Employer. Women and minorities are 
encouraged to apply. 5-86-1t 
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ELECTRONICS TECHNICIAN 
SUPERVISOR 

SAUDI ARABIA 
U.S.-Saudi Arabian Joint Economic Commis- 
sion seeks U.S. citizen for 2 year (with possi- 
ble renewal) technical equipment specialist 
job in Riyadh, starting in early 1987. 

Applicants must: be highly qualified elec- 
tronics technician & have minimum 5 years' 
full-time, hands on maintenance experience 
with state of the art teleproduction equip- 
ment (Sony BVU 800 VTRs, BVE-800 editing 
system, Betcam, GVG switchers, HL -79 
cameras, Yamaha RM -1608 mixer, Otari 
MX -5050 MKIII-8 audio recorder, Chryon 
character generator). Engineer will be 
responsible for actual maintenance as well 
as supervision of purchase & maintenance of 
electronic equipment. SBE certification 
preferred; Arabic knowledge desirable, not 
required. 

Benefits include: salary (GS -12 or GS -13; 
range: $31,619-$48,876) + 25%; free hous- 
ing, car; dependents to accompany. 

Send ad/resume by May 16 to J.M. Ansheles, 
#910, 1730 Rhode Island Avenue, N.W., 
Washington, D.C. 20036 

EOE 

Advertising sales offices® 

CHICAGO, ILLINOIS 
Tom Nilsen 
Phone: (312) 887-0677 

(312) 887-0684 
15 Spinning Wheel Rd. 

Ste 430 
Hinsdale, IL 60521 

NORWOOD, AUSTRALIA 
Hastwell, Williamson, Rouse Pry. Ltd. 

P.O. Box 419 
Norwood 5067, Australia 
Phone: 332-3322 
Telex: AA87113 

NEW YORK, NEW YORK LONDON, ENG A D 

Joe Concert Nicholas McGeachin 

Phone: (212) 682-6630 Suite 460, Southhank House, 

(212) 682-6631 Black Prince Rd. 

Josh Gordon London SEI 7S-1 

Phone: (212) 687-5076 Telex: 295555LSPG 

(212) 687-5077 Telephones: 01-582-7522 

630 Third Ave., Eighth Floor 01-587-1578 

New York, NY 10017 

SANTA MONICA, CALIFORNIA TOKYO, JAPAN 

Herbert A. Schiff Haruki Hirayama 

Phone (213) 393-9285 EMS, Inc. 

Jason Perlman Sagami Bldg., 4-2-21, Shinjuku 

Phone (213)458-9987 Shinjuku-ku, Tokyo 160, Japan 

Schiff & Associates (03) 350-5666 

1317 Fifth St., Ste 202 Cable: EMSINCPERIOD 

Santa Monica, CA 90401 Telex: 2322520 EMSINCJ 

trivrermic 
'1985. All rights reserved. 

Image Manipulation: 
Matching New Technology to 

Video and Film Production 

Saturday May 10, 1986 
from 9am to 6pm 

A 1 -day seminar sponsored by: 
SMPTE (Hollywood Section) 

Continuing Education Division 
School of Cinema -TV 

University of Southern California 

Spend a fact -filled day 
investigating: 
Multilevel matte 
compositing; 

Optical and digital video 
effects; 

Computer generated 
simulated live action; and 

Electronic palettes and 
titling. 

Registration fees: Students $35; SMPTU Members $43; 
Now -member* $33. 

For details, call USC at 213-743-7469 Ext. 9 

Interested in ordering article 
reprints out of this or another 
Issue?* Reprints can be excellent 
learning tools for your technical 
staff and great marketing tools for 
your sales staff. Call or write 
Cynthia Sedler at Intertec 
Publishing Corp., P.O. Box 12901, 
Overland Park, KS 66212; 
(913) 888-4664. 
*Minimum order 1,000 coptes 
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Multiple Choice: 
What do you need in an audio console? 
Every application is different; what are your 
requirements? Should the input section be ste- 
reo or mono, mic or line? What kind of outputs 
and subgrouping do you need? Is a matrix mix 
important? Do you require mix -minus capabili- 
ties? What about metering, timers, tape 
remotes, mainframes, future expansion? 

A-500 Radio 
On -Air 
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WHEATSTONE consoles give you all the choices. Our sales 
engineers listen to your requirements, then work with you 
and plan your console from the first module to the last VU 
meter. The result is custom -configured equipment built 
specifically to your needs. 
The truth is, there's only one choice when specifying broad- 
cast equipment: QUALITY. There's simply no room in 
broadcast for cutting corners; when you're on -the -air the 
phrase "Time is Money" takes on real meaning. 

SP -5 Stereo 
Production 

TV -80 Television Master 

So whatever your application, stereo or multi- 
track production, television master control, 
on -air, video edit, or mobile installation, con- 
sult WHEATSTONE. 

3224 Multi -Track 

QUALITY 
There's No Better 

Choice. 

\A/hootrtone Corporation 
5 Collins Roo, Bethany, CT 06525 (203-393-0887) 
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The ST Series by Ward -Beck. 
Television's first true Stereo Console! 

Ward -=eck proudly introduces tt,e first purebred 
Stereo Television Console. 

This is no ordinary mixing boa -d modified and adapted fcr sterec TV. The ST 
Series has been designed, without compromise, from the ground up to give 

television broadcasters full stereo facilities. 
The ST evolved fro -r extensive consultaticn with end -users, resulting in a 

microprccsor controlled system incorporating totally rew circuitry, new module 
designs, and a unique console profile for enhanced operational si-rplicity. 

The ST3642 has ample capacity for major production facilities, wh` .e the ST2442 
is ideal for on -air and smaller production applications. 

The ST Series... Legendary Ward -Beck quality, competitively price., for eve -y 
television market!. 

First by Design. 

Ward -Beck Systems Ltd., 
841 Frogress Avenue_ Scarborough. Ontario, Canada Nile 2X4. 

Tel: (416s £38-6550 Tlx: 065-25399. 
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