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 DESIGNED TO PERFORM 
BUILT TO LAST 

PRICED TO SELL 
THE ADM RM1083 COMPACT AUDIO MIXER 
The ADM RM1083 is a self- contained, rack -mountable mixer designed for both mobile 
and fixed installations. It offers the most needed audio console features not 
generally found in a portable audio mixer, such as eight inputs that are switchable 
between microphone and line source, transformer coupling, phase reversal, 30 db 
of gain adjustment and a high pass filter. A three band equalizer with carefully 
chosen frequencies optimizes your audio performance for either a mobile or 
fixed application. 

Designed with stereo in mind, the RM1083 provides panning on each 
input with in /out switching, a line up oscillator bus assignment, eight 
direct outputs, transformer coupled main and auxiliary outputs and a 
host of other features make the RM1038 the most versatile rack - 
mounted mixer available today. 

Built with traditional ADM quality, the RM1083 will handle 
the roughest mobile or fixed use and still deliver the top 
performance the commercial broadcaster has 
learned to expect from ADM. The RM1083 is 
backed by our exclusive five year warranty, 
as are all ADM products. 

AOMRM 10E3 REMOTE MIXER 
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Contact ADM, your regional manager or audio distributor. 

ADM ADM Technology, Inc. 
1626 E. Big Beaver Road. Troy, Michigan 48084 
Phone: (313) 524 -2100 TLX 23 -1114 
Circle (1) on Reply Card 
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S23 

With the antenna 
that works! 
In Brownsville, 
In Seattle, 
In Miami, 

Everywhere! 

Midwest combines its mobile pro- 
duction unit experience with the lat- 
est antenna technology to bring you 
the S -23. a mobile satellite commu- 
nications system that enables you 
to uplink a story from virtually 
anywhere 
The S -23 incorporates a Vertex 2.6M 
antenna with 50db gain into a unit 
that is spacious enough for full pro- 
duction capability, yet has excellent 
weight distribution and a wide GVW 
safety margin. 
An integral deployment and posi- 
tioning system ensures antenna 
accuracy, even in heavy weather. You 

can choose from a variety of equip- 
ment configurations and several 
domestic and foreign chassis 
models. 
Call for specifications and antenna 
patterns on the S -23, S -18, S -1 Fly- 
away or any of our mobile satellite 
communications systems. 
The Midwest S -23. The mobile sat- 
ellite communications system that 
works. Everywhere. 
2.6M Vertex Antenna 

>50db Gain at 14.25 GHz 
>35db Cross Polar Isolation 
Meets 29 -25 log e FCC 2° 
Spacing Curves 

Communications Corp. 
One Sperti Drive 
Edgewood, ICY 41017 
606 -331 -8990 
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ON THE COVER 
As broadcast equipment becomes more com- 
plex, the requirements for sophisticated 
monitoring gear for system evaluation and 
troubleshooting also increases. Our cover 
this month, features a composite wave- 
form display showing, in part, the dis- 
play screen of a VM -700 TV system ana- 
lyzer. (Photo courtesy of Tektronix.) 
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BRODCST 

MAINTENANCE SPECIAL REPORT: 
Equipment failure is inevitable, whether from routine compo- 
nent wear or from outside forces, such as severe weather. The 
key to preventing problems is to know your equipment. Our 9th 
annual Station Maintenance Special Report will examine areas 
of equipment reliability and maintainability. 

22 4th Annual Station Maintenance Special Report 
By Jerry Whitaker, editorial director 
When a problem occurs, the maintenance engineer is in 
the hot seat. 

26 Controlling ac Line Disturbances 
Transient overvoltages represent the greatest single 
threat to equipment reliability. 

The Scope of the Problem 
Transient protection is a good news, bad news situation. 
First, the bad news 

Facility- Protection Methods 
Effective transient control requires attention to all 
elements in the broadcast plant. 

Circuit -Level Applications 
Equipment reliability can be increased by building tran- 
sient protection into broadcast hardware. 

87 The Commission is Watching 
By Brad Dick, radio technical editor 
Fewer regulations may mean tougher enforcement. 

94 Using Digital Oscilloscopes 
By Ed Caryl, Tektronix 
Today's digital scopes can be powerful tools for the 
broadcast technician. 

106 Testing Stereo Audio for Mono Compatibility 
By Mike Coleman, Tektronix 
If you want to broadcast quality stereo television, you 
need to know what your audio system is doing. 

DEPARTMENTS 16 Circuits 
4 News 18 Troubleshooting 
6 Editorial 20 Management for Engineers 
8 FCC Update 122 Applied Technology: Binaural sound 

10 Strictly TV 136 Field Report: JVC CR -850U videocassette recorder 
12 re: Radio 142 SBE Update 
14 Satellite Technology 144 New Products 
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Hitachi waveform monitors and 
vectorscopes get a great reception 
from broadcast professionals. 

Because they get... 
...6" rectangular CRTs with internal 
graticule in both Waveform Monitor 
V -079 and Vectorscope V -069. 

With our Waveform Monitor 
they get... 

...lines 9 through 22 of field 1 or 2, for 
observation of VIR, VIT and Teletext 
signals ...guaranteed flat response: 
-±1% over 25Hz- 3.6MHz range, and 
+1%/-2% over the 3.6 -6MHz range 
...frequency response selection: 
FLAT, IRE, CHROMA, DIFF GAIN... 
horizontal axis sweep selection: 2V, 
2V MAG, 2H, or 1µsec /div...RGB 
display, YRGB optional... DC restore 
...fine adjustment of horizontal -axis 
position. 

And with our Vectorscope 
they get... 

...-±-1° .. -1 ° vector phase accuracy ...two 
loop -thru inputs and a loop -thru 
external sync input... independent 
selection of chrominance and sync 
signals ...vector measurement of 
input A sub-carrier ...calibration of 
input sensitivity to 1V full scale or 75% 
or 100% saturation, variably 
controllable 0.5 -5 times...non- synced 
circle, for self -check of gain balance 
and quadrature phase ...differential 
gain and phase measurements. 

For more information call 
516- 921 -7200. Or write Hitachi 
Denshi America, Ltd., 175 Crossways 
Park West, Woodbury, NY 11797. 
In Canada: Hitachi Denshi, Ltd., 65 Melford Dr., 
Scarborough. Ontario M1B2G6. Tel: 416-299-5900. 

HITACHI 

ßo'.,1 Sc'een5 
Shown aCivai sale 

iitachi Waveform Monitor V -079 & Vectorscope V -069 
(Also available: Models V -099 & V -089) 
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NAB forms HDTV 
technology center 

Edward O. Fritts. president. National 
Association of Broadcasters, has an- 
nounced the formation of the Broadcast 
Technology Center to bring high - 
definition television to reality for ter- 
restrial broadcasters. 

The announcement was made at the 
Association of Maximum Service Tele- 
casters' Special Conference on HDTV. 
The center will be under NAB Technolo- 
gies, the association's subsidiary formed 
earlier this year. Thomas Keller, NAB 
senior vice president, Science and 
Technology Department, will head the 
center. 

Ben Crutchfield, the department's 
HDTV project director will work with 
Keller and other additional staff, which 
will include engineers and support 
personnel. 

The center will be housed in new facili- 
ties, which will include a laboratory and 

¡News! 

the necessary electronic and computer 
equipment. 

Some of the funding will come from 
the $700,000 already allocated by the 
NAB for HDTV research. The remainder 
will come from broadcasters through 
direct investment, as limited partners, 
and through earmarked contributions to 
the NAB for the center's activities. A ma- 
jor industry campaign to provide suffi- 
cient financing with an expected budget 
of approximately $2 million per year, 
will be mounted soon. 

SMPTE releases study 
on film rate 

A Society of Motion Picture and Tele- 
vision Engineers (SMPTE) study group 
formed in 1985 to examine a change in 
the motion -picture frame rate from 24- to 
30- frames per second has submitted a re- 
port to the society's standards commit- 
tee. The group was organized under the 
society's standards committee. 

The report, which includes the results 
of a number of tests and demonstrations, 
concludes that a 30- frame -per- second 
rate standard would bring far more ad- 
vantages than disadvantages to the mo- 
tion- picture and TV industries. 

The 30- frame -per- second rate refers to 
the number of images photographed by a 
motion -picture camera and imprinted on 
a strip of film and is compatible with both 
the NTSC and the proposed 1,125 -line/ 
60 -field HDTV standards. Filming at 
30- frames per second also would en- 
hance theatrical presentation. Many TV 
commercials and virtually all music vid- 
eos are photographed at that rate. 

Concentrating its attention on how 
30- frame -per- second filming could bene- 
fit theatrical presentation, the group 
established test criteria and generated a 
series of demonstration films. Three test 
results were reflected in the report. 

The group compared movies photo- 
graphed at 30- frames per second with 

Continued on page 140 
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WHEN LOOKING FOR THE LATEST TECHNOLOGY 
IN UHF AND VHF TRANSMITTERS... 

le( 

COMARK COMMUNICATIONS, INC. 
A 1 Thomson -CSF Company 

Comark's recent track 
record of technological 
innovations is unmatched by 
any other US manufacturer. 
This impressive history of 
recognized advancements 
demonstrates our commitment 
to the future. A commitment 
backed by continuing 
substantial investments in 

research and product 
development activities. 

Incorporating new technology 
into today's products is your 
assurance that the Comark 
transmitter purchased now 
will still be current in the 
year 2000. 

I'- -- --- - - - - - - - 

Route 309 & Advance Lane Colmar, PA 18915 
(215) 822 -0777 Telex: 846075 
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Protecting 
the 

bottom line 

6 Broadcast Engineering November 1987 

¡Editorial 

The broadcast industry lives on technology. It thrives on electronic gadgets. 
Without competent engineering support, however, our electronic tools of the trade 
are of little value. Education for engineering personnel is, therefore, critically impor- 
tant, if, for no other reason than to protect the bottom line. 

A broadcast engineer's most basic responsibility is equipment maintenence. It also 
is a responsibility that requires continuing education to keep pace with technology. 
This is ideally recognized by some method of certification of technical competence. 

Although the first class FCC license is dead and buried, the concept of technical cer- 
tification of radio and TV engineering personnel remains a high priority with broad- 
casters across the country. 

It is our belief that the single most important industry -wide program designed to 
recognize technical competence with format certification and to encourage continu- 
ing education is the Society of Broadcast Engineers' certification program. 

When the commission threw in the licensing towel in 1981, the SBE's program 
became the only game in town. First conceived in 1973, the effort was designed to 
provide a method whereby technical personnel could be evaluated by their peers. 

The society doesn't claim that an engineer can't be qualified unless certified. Quite 
the contrary. Under the certification program, applicants need sufficient on- the -job 
experience to even take the examinations for the higher levels of certification. 

The SBE has structured the examination and requalification process so that it is 

practically impossible to obtain -or retain -SBE certification without being actively 
involved in broadcasting. A major component of recertification involves education, 
either through continuing education unit (CEU) credits, attendance at major engineer- 
ing conferences, authoring technical papers or other activities that demonstrate you 
are continuing to keep pace with technology. 

Therein lies the major benefit to the individual of having SBE certification. It proves 
to the industry that you have a measure of experience, and that you have been able 
to use that experience and your technical expertise to pass an industry -recognized ex- 
amination. 

Much concern has been expressed in recent years about the lack of young people 
entering the broadcast engineering profession. Our industry has let this situation 
develop by failing to actively recruit talented engineering personnel from colleges 
and universities, and then failing to pay those engineers competitive salaries with the 
semiconductor and aerospace industries. 

Broadcasters can correct this problem by recognizing that we all live -or die-by 
technology. And in the final analysis, every station's bottom line is directly affected 
by the competence of the line engineers who operate and maintain the production, 
distribution and transmission equipment. 

The best way to protect that bottom line is for management to encourage continu- 
ing education and certification through the SBE's program, and to then pay their 
engineers a competitive salary. 

Now, some six years after the official demise of the first class license, the broadcast 
industry has a standard by which we can measure technical competence. That stan- 
dard is the SBE certification program. 

SBE certification gives engineers a goal they can work toward. Moreover, accord- 
ing to the last three salary surveys conducted by Broadcast Engineering, personnel 
who have taken the time and trouble to gain certification are being rewarded for their 
efforts with bigger paychecks. 

The equipment that broadcasters use is becoming increasingly complex, and this 
hardware requires competent technical personnel to keep it running. The need for 
trained engineers has never been greater. Our industry must look seriously at this 
issue, if only to protect the bottom line. 

I =.r4))11 
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PURE PROGRAMMABLE POWER 

Introducing the new Orban Programmable Mic Processor 

3 -band parametric equalizer with "constant -Q" design and full notch filtering capability 

Smooth, transparent compressor with adjustable release time 

Noise gate (attenuates control room noise by up to 25dB) and compressor gate (prevents noise 

rush -ups during pauses) 

De -esser controls excessive sibilance 

And it's programmable. 

32 memory registers store complete control setups for instantaneous recall 

Effects send and return (with programmable return gain) simplifies integration of external reverb 
or other processors 

Built -in connectors for remote control, MIDI, and future serial interfaces 

Optional second -channel slave for dual -mono or stereo operation (Model 787A /SL) 

Standard line -level input; optional Jensen transformer mic preamp with 48V phantom powering 

Security lockout code prevents unauthorized tampering with presets 

Orban's powerful, new 787A Programmable Mic Processor provides an efficient way to optimize 
the sound of your DJ and newsroom mics and then recreate these setups every day for maximum 
punch on the air. 

\..symmoilo 

The 787A combines clean- sounding, Orban -quality analog processing with 
the control and programmability made possible by contemporary 
digital technology. 

Complete settings can be stored in any of 32 different memory registers 
for instantaneous recall at the beginning of each airshift, or in a different 
studio at some later date. The 787A is also the perfect tool for pro- 
cessing commonly -used talent in video and film post -production work. 

Call or write today to find out more about Orban's powerful new Pro- 
grammable Mic Processor, an efficient and consistent way to optimize 
your mic channel and talent for maximum impact on the air. 

Orban Associates Inc. 
645 Bryant St., San Francisco, CA 94107 (415) 957 -1067 Telex: 17 -1480 FAX: (415) 957 -1070 
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FM technical rules 
are amended 

By Harry C. Martin 

The FCC has amended its FM station 
classification system by adding to the 
minimum and maximum power and an- 
tenna- height requirements a reference 
distance for each class reflecting the ex- 
pected distance to the 1mV /m (60dBu) 
contour, rounded to the nearest kilo- 
meter. Under the new rules, stations are 
classified according to their maximum 
power restrictions, power /height com- 
binations and new reference distances. 

The commission proposed rule chang- 
es in April 1986 to clarify and simplify 
the allocation rules, particularly those af- 
fected by the creation of new station 
classes in Docket 80 -90, and to expedite 
processing of FM station applications. 

The first area of concern was the 
classification of stations not fitting into 
the basic classification system, which is 

based on antenna height and power. In 
this connection, the commission did not 
adopt its originally proposed index 
system, which would have employed a 

mathematical formula based on main- 
taining as a constant, the maximum 
predicted distance to the lmV /m con- 
tour. Instead, the new reference -distance 
system will be used to classify a station if 
its class cannot be determined by its 
power or by its power /height combina- 
tion. Overheight stations will be 
classified according to where their par- 
ticular reference distances fall in relation 
to preset class contour distances for the 
six classes of FM stations. As in the past, 
antenna height may exceed the class 
maximum, now termed reference 
height, if the station's power is reduced. 
However, power cannot exceed the class 
maximum, regardless of the distance to 
the lmV /m contour. 

Also amended were rules allowing 
technical modifications to certain short - 
spaced FM stations. The table of mileage 
separations governing modifications to 
grandfathered short -spaced FM stations 
has been eliminated. Under the new 
rules. a grandfathered station may 
modify its facilities as long as its ImV /m 
contour is not extended toward the sta- 
tion with which it is short -spaced. Also, 

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

second and third adjacent -channel sta- 
tions are now included in the commis- 
sion's policy permitting short -spaced sta- 
tions to increase their facilities pursuant 
to a mutual agreement. 

Predictions of coverage methods have 
been modified to require calculations 
based on the maximum ERP of the main 
lobe regardless of orientation. This 
refinement is necessary because the 
previous method of predicting coverage, 
based only on the horizontally radiated 
power of the FM antenna, is not an ac- 
curate indicator of coverage when ap- 
plied to the higher and more complex 
antennas of today's FM stations. 

With regard to the proposed modifica- 
tions of intermediate frequency (IF) 
separations for station Classes B1, Cl and 
C2 to ensure no overlap of the 30mV /m 
contour, no action was taken. This issue 
will be the subject of a future proceeding. 

Proposed rules 
for non -licensed RF devices 

In another action, the commission pro- 
posed changes in Part 15 of its rules to 
create a new general class of RF devices 
with increased frequencies of operation 
and no restrictions on usage, bandwidth 
or type of modulation. Established nearly 
50 years ago, the rules for non -licensed 
use of RF devices allowed operation us- 

ing low -level RF signals and did not re- 
quire individual licensing, as long as no 
harmful interference to licensed services 
was caused, and the device did not 
generate field- strength emissions ex- 
ceeding a certain level. 

The proposed rules are an attempt to 
restore the technical flexibility originally 
foreseen for non -licensed devices. The 
current regulations, based on a general 
field -strength standard, have been 
amended over the years to permit opera- 
tion on higher frequencies by specific 
devices. The inconsistent Part 15 stan- 
dards are the result. Furthermore, im- 
provements in equipment and changes 
in frequency allocations of authorized 
radio services have brought about the 
need for revision of standards for protec- 
tion against interference to licensed 
radio services. 

Although the proposed rules attempt 

to eliminate unnecessary and exceeding- 
ly restrictive technical regulations, in 
some cases they would be more restric- 
tive than those now contained in Part 15. 
To avoid hardship, the commission has 
proposed a grandfather period, usually 
to last 10 years, during which manufac- 
turers may continue production of ex- 
isting devices. 

The commission's proposal also in- 
cludes RF device kit authorization pro- 
cedures. No changes are proposed for 
other RF device authorization pro- 
cedures. 

Cable rule proposals and changes 
The commission initiated a rulemaking 

to revise the signal availability standard 
of its cable TV rules and, simultaneously, 
amended several rules implementing the 
Cable Communications Policy Act of 
1984. 

Cable systems will continue to be con- 
sidered as facing effective competition, 
which frees them from local rate regula- 
tions on the basis of the availability of 
three Grade B or significantly viewed 
signals. However, the proposal would 
alter the assessment of the significant 
viewing standard by basing it on viewer- 
ship data in individual cable com- 
munities. Previous studies had to be 
made on a countywide basis. County 
viewership data would continue to be 
used tc establish a threshold standard for 
viewership, but community data will be 
used in making final determinations in 
contested cases. 

The commission counts a signal as 

available as long as its Grade B signal 
covers a substantial portion of the cable 
community. A 75% bench mark for sub- 
stantial community coverage is being 
proposed now. 

The agency also is requesting sugges- 
tions for alternatives to the current 
method of establishing the basis for 
waiver of its coverage -based effective 
competition standards. In this connec- 
tion, the commission is seeking less ex- 
pensive, but reliable methods of field - 
strength measurement. It suggested per- 
mitting cluster measurements instead of 
mobile runs currently required, for 
measuring signal strength. I = '4)111 
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One touch and you'll know 
it's Grass Valley Group. 
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The solid Grass Valley Group touch. The exceptional Grass Valley Group 
service. The reliability only Grass Valley Group can offer. We call it the Horizon 
Routing System. You'll just call it terrific. 

Grass Valley Group" 
A TEK "I -RON I X (:O.MIPANY 

Till: GRASS VALLEY GROUP, INC." - P.O. Box 1114 - Grass Palley, CA 95945 USA - Telephone (916) 273 -8421 - TRT: 160432 
OFFICES: New York 1201 845. 7988: District of Columbia i 301 , 622 -6313: Atlanta 4041493-1255; Chicago (219) 264 -0931; 
Minneapolis 612 483 -2594: Dallas Fort Worth (817, 483 -7447; Los Angeles (818) 999- 2303; San Francisco (415) 968 -6680. 
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Round three 

By Carl Bentz, technical and 
special projects editor 

Have we stirred up a hornet's nest, 
mixed in a pit full of vipers and then tossed 
in a bunch of rats? (See "Recipe for 
Change" in the August issue and "On the 
Receiving End" in the September issue.) 
Both articles have made rather serious 
statements in favor of the Super VHS 
(S -VHS) consumer format, something we 
rarely do in BE. Both items have gen- 
erated comments on the CompuServe 
Broadcast Professional Forum, including 
statements to the effect that BE has gone 
off the deep end and abandoned true 
broadcast engineering. As a member of 
the staff, I can vehemently state that 
nothing can be more wrong. 

Every member of the senior editorial 
group for BE has had a tour in television 
in an engineering capacity. We wit- 
nessed the move from quad to type C. 

Initially we questioned it, but econom- 
ically, type C made sense (and quad 
began its slow fade to black). 

Then we saw the advent of 3/ -inch. 
"Just for ENG," production said. "Don't 
be overly concerned when the football 
field is blue, the sky is red and once -red 
uniforms are suddenly green." And so, 
H- format moved into more prominent 
use -in some cases, even full -time use. 
It's more economical, and the consumer 
(the viewer) probably won't know the 
difference. Consumers, after all, will buy 
just about anything. 

The scuffle over 1/2-inch formats made 
us think, "Just how far can this go ?" But 
we had to admit that Beta, M and M -II ap- 
peared to be a step or two up on H. (And 
some demonstrations of the % -inch for- 
mat produced quite satisfactory pictures.) 
In fact, the '/z -inch systems have moved 
from their original ENG (that's why the 
original record time was limited to 20 
minutes) to full -production status. 

As an engineer, I can't help but ask 
myself, "How did this happen ?" It takes 
little thought to reach a conclusion. I like 
to think of myself as a conscientious en- 
gineer (and magazine editor now) with a 
concern for quality. Each one of you, I'm 
sure, feels the same way. We've never 
said. "That's good enough," when in our 
minds we knew that it could be better if 
we didn't have to give in to the force that 
really controls a broadcast opera- 
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Strictly TV 

tion- finance. 
As equipment quality has improved, 

the need for dedicated engineers has 
dwindled. Witness the demise of the first - 
class radio -telephone license. if the view- 
er can't tell the difference (how many of 
your home TV receivers are sufficiently 
well- adjusted to really show what's in the 
signal ?), then the need to produce quality 
is less critical. The need for truly quali- 
fied engineers (who were already forced 
to yield to production "Time is money -if 
the reels turn, we go with it" syndrome) 
becomes less important as well. 

Now enter the studio -in -a- camcorder. 
With the innovations devised for smaller 
format broadcast products proving suc- 
cessful, manufacturers logically have in- 
troduced their discoveries into the con- 
sumer market, a far more lucrative one 
than broadcasting will ever be. Execu- 
tives in any successful company will tell 
you that you must go where the money 
is, and so they have gone consumer. 

This new crop of improved- definition, 
1/2-inch products provides several advan- 
tages the consumer has never before en- 
joyed. We know that the Y/C approach 
to signal handling avoids decode /encode 
degradation. If it didn't, 34-inch would 
never have gone as far as it has prior 
to SP -type machines). We know that wid- 
er bandwidth signals give more defini- 
tion (that's physics and natural law). 
Mixed with a microprocessor craze that 
touched nearly every kind of product we 
can imagine, the limit of possibilities sud- 
denly jumps beyond infinity. 

Several critics of BE's positive com- 
ments about S-VHS felt that the pictures 
"stunk." And that could be -not every 
demo goes as planned. But, not everyone 
sees television as engineers watch it in 
the control room on an $8,000 precision 
monitor from a distance of several feet. 
Across the living room from the televi- 
sion, say 12 to 15 feet or more, how 
much of the snow shows? Yes, snow. 
Every part of a transmission system has 
potential to introduce video noise (snow) 
and, unless properly maintained, even 
your half -million -dollar transmitter, in- 
stalled just last year, may be producing a 
blizzard. STLs, DAs, exciters and home 
TV tuners may destroy what you cre- 

ated, but on your monitoring equipment 
you may not have the advantage of see- 
ing all the possible degradation. Are you 
watching it out of the switcher or 
through the demod? 

The consumer has been shown some- 
thing new. In the direct link between a 

VCR and a monitor, the methods that 
we've seen develop over several years 
are suddenly available to a consuming 
public who has more awareness of the 
possibilities. They will find ways to afford 
this new gimmick, though from the dem- 
onstrations the BE editorial staff has 
seen, S -VHS and ED -Beta appear as more 
than gimmicks. 

When the comments in BE suggested 
that S -VHS demos produced better than 
off -air signals, keep in mind that a con- 
vention hall may not always provide the 
best off -air signals. Keep in mind, also, 
that the equipment involves direct VCR - 
to- monitor connections. 

Whe:her the new consumer products 
are better than broadcast is beside the 
point. What is important is that the prod- 
ucts are better than what the consumer 
previously had. To us, as broadcasters, 
they challenge us to work harder in what 
we can do to provide a good product. If it 
means training people to properly adjust 
and operate equipment, then do it. If it 
means producing programs that have 
some real value, then do it. Complaining 
about what a magazine printed -a state- 
ment of what the writer witnessed -isn't 
going to do it. 

Yes, we as magazine editors are no 
longer in the trenches. We don't have to 
keep a transmitter on the air, register a 

camera or fix a VTR tracking problem. 
(Frankly, sometimes we miss it, and, at 
the same time, we are sorry that some of 
you are saddled with that responsibility.) 
We are in a position to help monitor the 
industry and tell what we see. When we 
signed on to this tour of duty at BE, we 
pledged to ourselves not to be the pot 
that calls the kettle black, unless it is. The 
fact is, what we have recently observed, 
if it isn't black, is certainly a dark gray. 
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The Abekas A42 Digital Still Store 

The Abekas A42 is used daily at 
television stations and production 
facilities all across the United States 
and Canada. With over 450 machines 
delivered, the A42 has proven to meet 
the performance and reliability de- 
mands of a wide variety of customers. 
Networks such as ABC, CBC, CNN, 
HLN, and NBC. Major independents 
like KCOP, WWOR, and WTBS. Post 
production houses like Action Video, 
One Pass, and Unitel. Mobile trucks 

such as Clearwater, Greene Crowe, 
and Northwest Mobile. Rental houses 
like All Mobile Video, Bexel, 
Video Rentals. 

In short, the A42 has become the 
clear choice of all those who want to 
juggle thousands of pictures with 
cost- effective ease. 

The A42 Digital Still Store offers a 
wide variety of operating advantages, 
including: on -line hard disk storage 
of up to 1050 frames /2100 fields... 
advanced digital signal processing... 
outstanding multi -generation capa- 

bility for graphics composition ... 
digital tape cartridge for cost -effective 
off -line storage ...optional library 
system for sophisticated management 
of both on -line and off -line pictures... 
single or dual channel configurations. 

To find out why the A42 has become 
the most popular still store, contact: 
Abekas Video Systems Inc., 101 

Galveston Drive, Redwood City, 
CA 94063. (4151 369 -5111. 
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Know your DA 

By John Battison, P.E. 

We ended last month's column with a 
comment on careless logging. However, 
there are other real causes of antenna - 
monitor reading errors. If you have in- 
herited an antenna system that is not 
properly documented, you should first 
check the original construction permit 
application and form 302 that were filed 
when the station first went on the air. 

This information, together with all 
later filings should give the whole story. 
In many cases, this material is not avail- 
able because of ownership changes and 
various engineers who have lost the 
material. Before you can be sure that the 
DA you have just inherited is working 
properly, you must first know how it is 
supposed to work. So, where do you find 
the data? 

Locate the data 
Various services in Washington will 

pull a station's files and make a copy of 
them for you. The cost can range from 
$30 to $60, depending on the time re- 
quired to find the material and the num- 
ber of pages to be copied. These services 
are usually well worth the cost. 

As you read the material, check your 
installation against it and note any dif- 
ferences. There will be many differences 
in most stations. We'll assume that the 
antenna monitor is working properly, 
but the readings do not match those of 
the licensed parameters. Change the 
tower inputs and determine if you still 
get the same readings on different 
towers. You must, of course, make 
allowances for the tower parameters. 

A cause of varying antenna -monitor 
readings that seems to be surfacing 
recently is sampling line problems. Most 
consulting engineers specify the sam- 
pling lines to be of equal length. This 
practice eliminates one potential error 
source. The sampling line length is, 

therefore, controlled by the distance to 
the farthest tower. The closer towers will 
then have excess line. 

The commission requires that all sam- 
pling lines be stored and subjected to the 

Battison. BE's consultant on antennas and radiation, 
owns John H. Battison & Associates, a consulting 
engineering company in Columbus. OH. 
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same climatic and temperature condi- 
tions. This generally means burying the 
lines outside, or preferably indoors in a 
temperate area. If you observe antenna - 
monitor reading variations during ex- 
treme temperature change, be prepared 
to check the location of the excess lines. 
The commission will usually accept 
antenna -phase monitor readings within 
+3° and a ratio within 5% of the license 
value. Some stations may be required to 
maintain tolerances of ± 10 or 1%; these 
systems are known as critical arrays. 

Careless logging 
Careless logging is a problem at many 

stations. Typical logging errors include 
recording phase angles and base cur- 
rents that are consistently outside 
tolerances and for which no corrective 
action appears to have been taken. 
When this happens, it's time to perform a 
skeleton proof of performance. 

In some cases, if proper attention had 
been paid to log keeping during the 
preceding years, a costly license renewal 
delaying proof of performance would 
not now be required. 

In fact, much of the consulting 
engineer's work is frequently due to 
carelessness and inattention to detail on 
the part of log keepers and the people 
who are responsible for ensuring that 
proper log entries are made. 

On the other hand, such items as wide- 
ly varying phase and current ratios on a 
particular tower usually indicate that 
changes have taken place in either the 
power supplied to the tower or the 
phase -monitor system. 

Example 
Such readings also might be caused by 

the problem I found at one station. This 
station had trouble obtaining consistent 
antenna -monitor and common -point cur- 
rent readings. Everything at the trans- 
mitter looked good, so I visited the tower 
bases. The reference tower was in- 
spected first. 

In the undergrowth at the base of the 
tower, I found the ATU cabinet. It had 
tilted, and the legs had rusted away. The 
cabinet was resting against the reference 
tower. Much of the time there was no 

firm contact. But, when the wind blew. 
the cabinet sometimes made a good con- 
tact with the tower. If the operator hap- 
pened to be taking a reading at that time, 
then, of course, the readings were incor- 
rect. Resetting the legs and securing the 
ATU cabinet cured the problem. 

Know the rules 
Some stations still do not maintain an 

up- to-date set of the FCC's rules and 
regulations. Although the commission no 
longer updates its old rules or provides 
them in a bound edition, they are avail- 
able frcm other services. 

There are four ways to obtain a set of 
the commission's rules and regulations. 
You can order a set of the Code of 
Federal Regulations, issued annually by 
the Government Printing Office. Order 
No. 47 CFR Parts 0 -19, which contains 
part 17 tower regulations and No. 47 
CFR Parts 70 -79, which contains parts 73 
and 74. The cost is $34. 

Updated subscription services are 
availab:e from three companies: Pike & 
Fischer. Rules Service Company and the 
Broadcast Service Bureau. These com- 
panies regularly update copies of the 
rules so you are sure to be informed 
about recent rule changes. 

The commission expects stations to 
have a reasonably up- to-date copy of the 
rules on hand. Don't let the minor cost of 
obtaining them cause your station to be 
cited for an infraction of commission 
regulations. 
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The Third Generation "800" Series 
Since the first Compact Discs became available over three years ago, CRL engineers have 

to working to perfect circuits that would make it possible to get that exciting digital sound 
ough the transmission system to your listener's receivers. 

Our totally new STEREO GAIN CONTROLLER was designed for digital. It has to be heard to 
appreciated. It includes Dynafex® noise reduction for a S +N /N ratio greater than 80 dB! 
The new STEREO MODULATION PROCESSOR uses our exclusive transfer function limiter 
maximum transient quality and impact. Add to that, the new Stereo Soundfield Enhance 

cult for maximum separation, and a new filter design for superb baseband protection. 
Top it off with our newest version SG 800A STEREO GENERATOR with high resolution 

vital modulator and you have the loudest, most transparent "on air" sound yet! We call it 
3ITAL FRIENDLY. 

For a DYNAMIC sound that will thrill your audience and intimidate your competition call 
ar to audition these great new processors on our SATISFACTION GUARANTEED sale plan. 
st is just M995 for a limited time... 

800 -535 -7648 
rote is a registered trademark of Circuit Research Labs. Inc. 

THE 
PROFESSIONAL'S 

CHOICE 
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CRL Systems 
2522 West Geneva Drive 
Tempe, Arizona 85282 
(800) 535 -7648 (602) 438 -0888 
TELEX: 350464 CRI. TMPE. UD. 
FAX (602) 438 -8227 
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¡Satellite technology! 

Satellite user's 
conference 

By Elmer Smalling III 

This year's annual satellite user's con- 
ference was held at the Infomart Center 
in Dallas. The event included more than 
60 exhibitors of satellite paraphernalia 
and services as well as many papers and 
symposiums over the 3 -day session. 

Because the shuttle program has been 
discontinued and the backlog of 
military payloads and those, other than 
commercial satellites, that are slated for 
launch when the space shuttle project 
gets back on track. American ventures 
will have to rely on launching services, 
such as the European Arienne, the 
Chinese "Long March" and Japanese 
facilities for some time to come. 

Manufacturers of satellites and space 
vehicles will be gearing designs to very 
wideband communications. These 
systems allow for reconfiguration by on- 
board software for large area or spot 
transmission or switched -beam data 
transmission. This scheme is used for the 
proposed advanced communications 
technology satellite (ACTS) being de- 
signed by TRW. The ACTS system will 
include TDMA digital transmission at 
rates from 4.8kbps to multiple T -1 

(6Mbps) using 110Mbps beams, a 
satellite -borne switching matrix, Ka- 
band transmission, satellite -to- satellite 
laser transmission and a generation of 
new transmitters and receivers permit- 
ting bit -error rates as low as 10 -6. This 
technology should produce ripples that 
will affect broadcasters in the near future 
with an increase in the amount of digital 
transmission. 

On the second day of my visit, many 
more exhibits were present than poten- 
tial buyers. Most of the exhibits were 
directed at Ku -band and VSAT applica- 
tions with at least two exhibitors touting 
launch vehicles. More European services 
were at this conference than at previous 
ones -probably because of the problems 
with NASA's launch capabilities. 

Most of the exhibits dealing with termi- 
nals and transmission featured digital 
gear rather than analog video equip- 
ment. SCPC and TDMA encoders are 
available with data rates up to 100Mbits 

Smalling, BE's consultant on cable /satellite systems, 
is president of Jenel Systems and Design. Dallas. 
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along with equipment for the newest 
communications buzz topic -cellular da- 
ta. Systems that tie a personal computer 
to VSAT (very small aperture terminals) 
networks were shown, in the hopes that 
every office will be made into a mini - 
teleport. 

If shows such as this are a barometer of 
the popularity of technology, C -band is 
becoming less popular. Of the 60 -plus ex- 
hibits at the show, only a few mentioned 
C -band, and then only in the context of 
C- band /Ku -band applications. 

New to the market 
Two products stood out as being new 

and within the reach of most satellite 
communicators. One was a novel meth- 
od for deicing antennas, long cable or 
waveguide runs, using a cable that heats 
up as the temperature gets lower. The 
cable appears similar to TV twin -lead 
with two conductors, separated by about 
1/2-inch, in a poly jacket. The cable can be 
wrapped around horizontal runs of coax 
lines or waveguide, which might collect 
ice. It also can be fitted on the back of a 
dish antenna to prevent ice or snow ac- 
cumulation. 

The product contains a chemical sub- 
stance that changes its electrical resis- 
tance with a change in temperature. The 
colder the temperature, the warmer the 
cable. As the resistance lessens between 
the two conductors, current flows to gen- 
erate heat over the length of the cable. 
This simple system eliminates thermo- 
stats, controls, blowers and other ele- 
ments that need attention. The deicing 
cable is available to operate at voltages 
(12V, 120V and 240V) that would nor- 
mally be present at antenna sites. 

The second new product shown by 
many of the exhibitors was the molded 
or stamped Ku -band off -set feed VSAT 
antenna. These antennas are made by 
processes similar to those used for home 
C -band dishes. The gains, apertures and 
illumination efficiencies are good, espe- 
cially when the cost is considered. This 
new, inexpensive breed of offset -fed Ku- 
antennas is available in sizes from 0.4 
meters to 3 meters. Many include simple 
pole- mounting units making installation 
easy. Most are at least 1.3 meters in di- 

ameter, :hus meeting the FCC transmis- 
sion recuirements. The popularity of 
low -cost VSAT antennas will depend on 
the ease with which they can be pointed 
and mounted on the ground or on 
buildings. 

In addition to the hardware exhibits, 
teleconferencing service companies 
were present. The relative ease of instal- 
lation of VSAT antennas and the availa- 
bility of many new lines of portable ter- 
minal equipment have caused service 
vendors to treat VSAT locations as sim- 
ple LAN nodes. These service companies 
offer the small business conferencing 
and data communications with desirable 
features, such as high -baud rates and in- 
expensive use rates. 

Leasing SCPC links has become an eco- 
nomical way to teleconference and has 
created much activity on many old and 
tired transponders. Many digital video 
transmission systems were shown be- 
cause these systems require large trans- 
ponder bandwidths and high data rates 
(at least 45Mbit data rates for a marginal- 
ly acceptable signal or 88Mbits for high - 
quality video). Lower data rates require 
complicated algorithms that compromise 
some aspects of a full- motion video pic- 
ture and require expensive encoding and 
decoding equipment. Delta coding and 
predictive coding are at the forefront of 
digital -video bandwidth compression - 
encoding schemes. 

Editor's note: If you have a particular subject in the 
realm of satellite communications in which you are in. 
terested, or one that you would like explained or inves- 
tigated in future columns, please write to Broadcast 
Engineering. P.O. Box 12901. Overland Park. KS 
66212 -9931. I -r-Y)))1 
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Inside digital 
technology 

By Gerry Kaufhold II 

Microprocessors are changing the way 
se use and maintain broadcast hard- 
ware. Although many different micro- 
processors are available today, the fun- 
damental mode of operation can be 
modeled by the Z -80 microprocessor. 
The Z -80 has become a de facto standard 
for use in products that control machines 
in real time. 

This month we will continue our ex- 
amination on how the Z -80 operates. 
(Figure 1 of last month's column shows a 
typical pinout for the Z -80.) 

Address and data 
System control signal's work in con- 

junction with the address lines and data 
lines to transfer information to and from 
the Z-80. The address lines set up a valid 
memory address on the bus. 

The address bus is used for three func- 
tions: acquiring instruction operation 
codes from read -only memory (ROM); 
writing to or reading from read -write 
memory (RAM); and performing system 
input /output cycles. Typical I/O opera- 
tions include the following: 

When a 16-bit address appears on the 
address lines, and both the MREQ and 
RD signals go low at the same time as 
M -1, then an OPCODE FETCH reads a 
valid Z -80 instruction from memory in- 
to the OPCODE decoder of the Z -80. 
When a 16-bit address appears on the 
address lines, and RD and MREQ both 
go low, data is read from memory into 
the Z -80. 
When a 16-bit address appears on the 
address lines, and WR and MREQ both 
go low while RD remains high, then 
data is written from the Z -80 into the 
selected memory location. 
For input /output cycles, only the 

lower eight address lines are active. The 
upper eight lines duplicate the address 
selected by the lower eight. When IORQ 
goes low along with either RD or WR, an 
input /output cycle occurs. 

The Z -80 family 
The Z -80 family of integrated circuits 

Kaufhold is an independent consultant located in 
Tempe. AZ. 
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Circuits 

includes special chips that directly con- 
nect to the Z -80 and use input /output cy- 
cles for their control. These ICs include: 

a serial input /output chip that con- 
nects to video terminals or telephone 
modems. 
parallel input /output chip that con- 
nects to parallel printers. 
direct memory access (DMA) con- 
troller that connects to floppy disk 
drives. 
counter -timer chip that provides tim- 
ing signals. 

Memory refresh 
Two types of volatile random access 

read -write memory are available for use 
with a Z -80 system: static RAM and 
dynamic RAM. Static RAM memory cells 
comprise flip -flop circuits. Because flip - 
flops have two stable states, one (1) or 
zero (0), static RAMs will store informa- 
tion as long as power is applied. Static 
RAMs have rapid access but dissipate a 
large amount of energy (relatively speak- 
ing) and cannot be integrated with as 
many bits of storage per integrated cir- 
cuit as other types of memory devices. 

Dynamic RAM memory cells comprise 
field- effect transistors (FETs), which store 
a charge on the capacitance of the gate 
element. Dynamic RAMs run cooler than 
static RAMs and can be integrated many 
times more densely than static RAMs. 
Because dynamic RAMs store informa- 
tion on capacitive elements, they must 
be continually recycled or refreshed. 

Charges stored in dynamic RAMs are 
recycled by a refresh circuit. This circuit 
counts through the memory space and 
reads the contents of each address. The 
circuit then rewrites the data back, thus 
refreshing the stored charge of each 
memory cell. 

Refresh timing 
Whenever dynamic RAM memory 

cells are used by the microprocessor, the 
cells must be available for memory ac- 
cess cycles from the system bus. The 
dynamic RAM refresh circuits must be 
synchronized to avoid causing delays to 
the microprocessor. 

The Z -80 provides a signal called 
REFRESH, which is active low, and 

which signals to the dynamic RAM 
refresh circuits that the bus is clear. 

In addition to providing the active low 
refresh signal, the Z -80 also increments 
its address counter onto the system ad- 
dress bus, and eliminates the need for 
the dynamic RAM refresh circuits to 
have a binary counter. 

This complicated feature of the Z -80 is 
called automatic dynamic RAM refresh. 
It is one of the reasons why the Z -80 is so 
popular among designers of microproc- 
essor systems. 

An unfortunate side effect of automatic 
dynamic RAM refresh is that the address 
bus becomes very busy. For the techni- 
cian trying to analyze a Z-80 -based corn - 
puter system, it might appear that a lot of 
extraneous signals are flying around. 

When using a multiple- channel logic 
analyzer to view signals on a Z -80 
system, it is important to remember that 
the Z -80 performs automatic dynamic 
RAM refresh continually. Depending on 
the capabilities of the logic analyzer, 
there may be ways to define the trigger- 
ing setup so that the automatic dynamic 
RAM refresh signals will not be dis- 
played, even though the signals are run- 
ning all the time. 

For those users who are limited to the 
use of an oscilloscope, the parallel 
system bus in a Z -80 -based computer 
system may be nearly impossible to trou- 
bleshoot in the field. 

If you thought automatic dynamic 
RAM refresh muddied up the waters, 
next month we will look at interrupts. 

1:!:41111 

www.americanradiohistory.com

www.americanradiohistory.com


THE NEW OPTIMOID -AM 9100E 

Audio processing for AM improvement. 

In the several years 
since its introduction, 
OPTIMOD -AM Model 
9100A has become one 
of the most -often used 
tools for improving 
AM audio. 
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OP77MOD-AM 
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MODEL 9100B 
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Now there is a new opportunity for AM improve- 
ment. Over a year ago, the National Radio Systems 
Committee brought broadcasters, equipment manufac- 
turers, and receiver manufacturers together to talk about 
a voluntary national transmission standard that would 
make wideband high -fidelity AM radios practical. 

Today, after hundreds of hours of discussion and 
study, the standard finally exists that will allow receiver 
manufacturers to increase and flatten their frequency 
response without risk of increased interference. But for 
them to do this, broadcasters must implement the 
standard: a "modified 75µs" pre -emphasis specification 
brightens up the sound on older radios while minimizing 
interference to adjacent stations, while a sharp- cutoff 
10kHz low -pass filter specification protects the second 
adjacencies by limiting occupied bandwidth. 

Receiver manufacturers have stated their willingness 
to replace their current AM receiver designs (with their 
telephone -quality fidelity) with AM receivers having full 
10kHz frequency response -but only if and when the 
NRSC standard is fully adopted by broadcasters. For the 
NRSC standards to be successful, broadcasters must 
change over quickly. If the new high -fidelity receivers 
generate complaints of interference caused by stations 
not complying with the new standard, the receiver 
manufacturers will revert back to the present low fidelity 
3kHz designs! Everyone will lose. 

Orban was the first to propose and implement AM 
pre- emphasis and low -pass filtering, and we were heavily 
involved in the Committee work and research. We 
strongly endorse the new NRSC standard. It's good 
engineering and good business, and we are making it 
easy for all OPTIMOD -AM owners to comply. 

OPTIMOD is a registered trademark of (khan A. ociates Inc. 
C.QUAM is a registered trademark of .Motorola, Inc. 

Introducing the new Model 9100B: 
It complies fully with the NRSC standard while 

retaining the features that have made OPTIMOD -AM 
Model 9100A the choice of so many stations concerned 
about competing with FM. The 9100B increases coverage, 
improves source -to-source consistency, and yields superb 
quality on both voice and music. And, the new standard 
allows us to make the new OPTIMOD -AM even louder! 

Like its predecessor, the new 9100B can be 
configured to operate optimally in mono, C -QUAM® 
stereo, or Kahn stereo. Mono units can be field- upgraded 
to stereo by simply plugging in additional cards. 

For owners of OPTIMOD -AM Models 9100A 
and the older 9000A: 

We underscore our commitment to the new standard 
with low -cost Field Upgrade Kits to add the NRSC- 
standard pre -emphasis and filtering. They are available 
through your authorized Orban Broadcast Products Dealer. 

To find our more about the NRSC standard, and 
about Orban's new 9100B OPTIMOD -AM, or the Upgrade 
Kits for the 9100A and 9000A, please call or write. 

Why not copy this ad for others at your station who 
would like to know what's in store for AM radio. 

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

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

orben 
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Maintaining switching 
power supplies 

By Gerry Kaufhold II 

The key to troubleshooting switch - 
mode power supplies lies in understand- 
ing how they operate. Despite their ap- 
parent complexity, when viewed as in- 
dividual circuits operating within one 
system, troubleshooting is easier. 

In last month's column, we presented a 
simplified block diagram of a switching 
power supply (Figure 1). The four major 
elements of the system are: 

the ac -line input stage. 
regulated output supply. 
low -voltage power supply. 
the system control unit. 
Refer to Figure 1 in last month's col- 

umn as we continue our examination of 
how a switching power supply operates, 
and how to service it when a failure 
occurs. 

Control stage 
Input to the control stage (section D) is 

taken from one of the dc output lines and 
fed to an error amplifier through an iso- 
lating device. This signal may be derived 
from a sense winding of the transformer 
or via an opto-isolator. The error 
amplifier compares this feedback voltage 
against a known reference. The pulse - 
width modulator varies the on and off 
times of the power transistor and 
thereby determines the output voltage of 
the supply. 

The base drive circuitry that feeds the 
control pulses to Q1 can become quite in- 
volved and accounts for much of the 
complexity of a line- operated, switch - 
mode power supply. Instead of applying 
an excess of drive current to push QI in- 
to heavy saturation, modern power - 
supply designs act as tuned circuits. In 
order to obtain maximum efficiency dur- 
ing the turn -on and turn -off periods, base 
drive current must follow the character- 
istics of the power -handling devices used 
(the switching transistor and inductor). 

When troubleshooting such supplies, 
use an oscilloscope camera (one that is 
operating properly, if available) to 
photograph the base drive waveform of 
the unit under test. Some power -supply 

Kaufhold is an independent consultant located in 
Tempe, AZ. 
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maintenance manuals also provide 
waveforms for reference. 

Planning for maintenance 
Whenever new equipment is pur- 

chased, incoming inspection tests should 
be performed and the results document- 
ed before the equipment is installed. This 
is especially true for equipment that con- 
tains a switching power supply or any 
switching -regulator circuitry. 

Unfortunately for broadcast engineers, 
most equipment that contains a switch- 
ing supply will not include a schematic 
diagram or a theory of operation descrip- 
tion, because the supply is an OEM (orig- 
inal equipment manufacturer) module 
that the broadcast manufacturer speci- 
fied for production. 

Many OEM switching power- supply 
units contain proprietary circuit designs, 
custom integrated circuits or other parts 
that are not readily identifiable. Further- 
more, some switching power -supply mod- 
ules are potted in epoxy and simply can- 
not be repaired. This is particularly frus- 
trating to a maintenance engineer who 
knows that a supply can be fixed, but 
must return it and pay for factory repairs 
because of inadequate documentation. 

Photocopying this series of articles and 
keeping them along with the equipment 
manuals would make good sense. Also, 
attaching a table of test results to each 
copy of the equipment technical manuals 
will help when you try to determine 
what to do with a failed switching power 
supply. 

Incoming inspection 
The importance of verifying the opera- 

tion of equipment before installing it in a 

broadcast plant cannot be overstated. 
Even though it is often tedious, there is 

no better way to train yourself on how to 
use and repair equipment than to go 
through the gear carefully while it is new 
and operating properly. Furthermore, 
station management should insist that all 
new equipment be verified for proper op- 
eration immediately upon receipt. 

Begin the tests by inspecting the power 
supply. This portion is often neglected 
because engineers assume they know 
how a power supply works. But power- 

supply technology is on the move, just 
like video editing, automation systems, 
cameras and everything else. You might 
be surprised to find yourself behind the 
times h power- supply design. 

Get out your oscilloscope and DVM. 
Power up the supply and take readings of 
waveforms and voltages at all available 
test points. Set up the equipment to oper- 
ate as it will be used when installed. 

Troubleshooting a supply 
Problems may eventually occur with 

any design of switching power supply 
and the best way to prepare for trouble is 
to understand how the circuit works and 
to stock the necessary spare parts. It is 

unreal_stic to have a replacement part 
for every component in a power supply. 
You might just as well buy another sup- 
ply to put on the shelf. However, by ana- 
lyzing what parts may be prone to fail- 
ure, a logical decision on what spare 
parts to stock can be made. 

Begin by looking at the primary pow- 
er- handling devices including: 

ac rectifier diodes. 
power transistors. 
switching -supply filter capacitor(s). 
control- system integrated circuit(s). 
switching -supply inductor. 
Power semiconductor devices general- 

ly fail in either an open or short circuit. 
They are usually easy to spot during 
troubleshooting of the system. The tran- 
sistors are chosen for fast turn -on, high - 
voltage breakdown characteristics and 
current switching capability. 

Diodes used for the switching sections 
of a switching power supply are chosen 
for their capability to handle large for- 
ward currents and for fast- switching 
speeds from full- forward conduction to 
cutoff. Neither high- current capacity nor 
reverse recovery speed can be measured 
with a DVM diode checker. 

The best preparation for troubleshoot- 
ing is to order a stock of direct replace- 
ment power transistors and diodes. Be 
cautious when using general- purpose 
replacement semiconductors in a switch- 
ing supply. 
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ON THE HEELS OF THE 
CURRENT BUDGET CRUNCH, 
NC VALUE HELPS POLISH 
YOUR IMAGE WITHOUT 

SELLING YOUR SOLE. 

n' 
ALWAYS A STEP AHEAD... 
TO KEEP YOUASTEPAHEAD. 
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Managing upward 

By Brad Dick, radio technical editor 

Many people dream of moving up the 
corporate ladder or moving into another 
career field. They often seek higher posi- 
tions for both money and prestige. 
Others simply want to make a lateral 
move into another field. The important 
element here is not whether the move is 
up or over, but whether the move is part 
of an overall plan. 

Fill in the following blank. I want to be 
(name a position you 

would like to have). Now that you've 
identified the position you really want, 
what are you going to do about it? 

Career planning 
If you want to be successful in your 

career, it is important to know where 
you're going. Thirty years ago, people 
expected to remain in the same job for a 
lifetime. By the age of 30 or so, people 
were expected to have selected a job 
they liked (or could tolerate) and remain 
in that position or field until retirement. 
Today, much more career movement is 
tolerated and even expected. 

Work toward the goal 
After you've set your goal, it's impor- 

tant to begin working toward it. Step one 
is to give more than 100% effort. No one 
is going to promote a person who is not 
working to capacity. If you want a pro- 
motion, get noticed by working hard. 

Step two is to train your successor. A 
mistake often made by supervisors (and 
others) is to assume that they are the on- 
ly ones capable of doing their job. Conse- 
quently, they don't train anyone else to 
fill in. Then when it comes time for pro- 
motions, they are often overlooked. 
These supervisors have figuratively "dug 
themselves into a hole." 

You can avoid such a problem by find- 
ing someone qualified to take your place. 
Don't view this person as a threat, but 
rather as an important element in your 
plan to get promoted. A willing successor 
also can help reduce your workload, thus 
freeing you to complete those special 
tasks, which may get you noticed. 

Move over 
Although promotions usually involve 

upward mobility, every career move 
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for engineers 

need not be up the corporate ladder. In 
some instances, it may be more advan- 
tageous to move laterally. Let's examine 
a couple of instances where this might be 
true. 

If your boss is firmly entrenched in the 
position, and has no desire to move, it's 
probably better for you to attempt a 

lateral move. Attempting to take your 
supervisor's job is risky at best. The 
drawbacks of losing such a quest are 
obvious. 

In such a case, it's generally best to 
move around your supervisor by trans- 
ferring to another department. Although 
this may seem like a lot of trouble, this 
tactic has an important advantage. A 
lateral move often allows you to acquire 
new skills, which may be needed later. 
For instance, if you want to be director of 
engineering at a TV station, you will 
need more than maintenance skills to be 
successful. Ask yourself what duties at 
the station would develop or emphasize 
your managerial skills. 

A lateral move also can shift you into a 

different market. A person's range of ex- 
perience is sometimes as important as 
depth of experience. For instance, some- 
one who has held a variety of positions 
or worked in various environments may 
have an advantage over someone who 
has held the same job in the same com- 
pany for many years. 

Socialize 
Socializing with various company 

groups cannot be overemphasized. This 
doesn't mean that you have to be the life 
of a party. It means that you need to 
meet the people who are important to 
your future. Group sports activities are 
excellent ways to make friends outside 
your normal working area. 

If possible, also contact them on com- 
pany time. Learn how they do their jobs, 
the language they use and their terms 
and issues. You need to be able to discuss 
and identify the key elements if you 
want to move into another area. 

Asking for the promotion 
Some of the same concerns we dis- 

cussed when asking for a raise also apply 
to asking for a promotion. Be sure you 

have a current resume and that your 
supervisor is fully informed about your 
previots work. 

Make your request at the appropriate 
time. Your company should be in good 
financial condition and you should have 
trained your successor. Choose a time 
when your boss is likely to be in a good 
mood and has time to discuss your re- 
quest. If your supervisor is dealing with 
other important issues, wait for a better 
time. Review our discussions on identify- 
ing your boss's characteristics. (See July's 
column.) Use that knowledge to your ad- 
vantage. 

Present your case for a promotion 
much the same as you would when ask- 
ing for a raise. Don't demand an im- 
mediate response, but let your super- 
visor give the proposition careful con- 
sideration. 

Success 
After you receive that well- deserved 

promotion, don't relax on the job. A 
number of people may have been in- 
volved in granting you that job and they 
may be looking closely at how you per- 
form in the new position. Redouble your 
efforts and show that you appreciate the 
opportunity to advance and are willing 
to give that extra effort. 

Nex: time you begin to feel trapped in 
your position, look around. There may 
be some exciting new opportunities in 
your own back yard. Even if your 
chances for advancement are limited 
within your company, the steps you take 
to get noticed can be applied outside to 
other organizations. 

1:!:)))11 
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AR/7.4/U5 
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5000 SERIES 

The First No- Compromise 
Modular Radio Console... 

THE FEATURES YOU WANT- THE DEPENDABILITY YOU NEED- 
16 Modular Stereo Channels. 
Program, Audition and 
Mono Mixdown Balanced Outputs. 
Telephone Mix -Minus Buss. 
Full Monitoring Facilities. 
Remote Equipment Start/Stop. 
Remote Module Control. 
Standard Digital Clock and Timer. 
Optional EO and Effects Modules 

DC Controlled - No Audio On Pots. 
Rugged Modular Construction. 
Penny & Giles Slide Faders. 
ITT Schadow Switches. 
NE5532 IC Module Design. 
External Regulated Power Supply 
Superb Audio Performance Specs. 
Most Important, Arrakis Systems 
Designed -in Ultra Reliability! 

For features, performance, price and reliability, 
1V171317OY HIJILD5 CO/WHOLES. LIKE ARRAK/5_ 

Call (303) 224 -2248 

SYSTEMS 
Circle 113) on Reply Card 

ARRAKIS SYSTEMS INC. 2609 RIVERBEND COURT FORT COLLINS, CO 80525 
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4th annual 
station 

maintenance 
special 

When a problem occurs, the maintenance 
engineer is in the hot seat. 

Everyone at a broadcast station ac- 
cepts the fact that, from time to time, 
equipment will fail. No piece of 
equipment is perfect, and no opera- 
tor is perfect. Problems will occur be- 
cause of routine component wear, 
operator error or outside forces such 
as lightning or other forms of severe 
weather. We all accept that these 
things are possible. But, when the in- 
evitable comes, everybody's view of 
the situation changes. 

Whether failures at a broadcast 
plant are minor or catastrophic, they 
evoke strong emotions from most of 
the people connected with the on -air 
product. Radio and TV broadcasting 
is an equipment -based profession. 
The end -product of any station is 
vulnerable to dozens of potential 
failure points that can delay a pro- 
gram, ruin an afternoon's work or 
lose a historic event that cannot be 
recreated. 

Such is broadcasting, and such are 
the reasons behind our obsession 
with equipment reliability. Yes, 

equipment can break, but it must not 
break. 

Enter the maintenance depart- 
ment. The job of a maintenance en- 
gineer at a broadcast station can be 
compared to that of an airline pilot. 
The pilot's job has been described as 
"hours of boredom punctuated by 
moments of sheer terror." For en- 
gineers, the boredom is the routine 
maintenance of cleaning equipment, 
making measurements, checking 
possible failure points, filling out 
reports and processing other paper- 
work. The terror occurs when some- 
thing breaks. 

Even the most rational and patient 
producer, director or engineering 
VP can be transformed instantly into 
a wild -eyed bundle of nerves when 
confronted with an equipment fail- 
ure. By the time the maintenance 
engineer gets to the scene, the job 
ahead involves both an electronic 
and human element. 

This month, in our 4th annual Sta- 
tion Maintenance Special Report, we 

examine vital areas of equipment re- 
liability and maintainability. Our re- 
port includes the following articles: 

"Controlling ac Line 
Disturbances page 26 

"The Commission 
is Watching" 87 

"Using Digital Oscilloscopes" 94 

"Testing Stereo Audio 
for Mono Compatibility" ... 106 

The key to preventing problems is 
to understand what can cause a sys- 
tem to fail. The key to troubleshoot- 
ing a problem after it has occurred is 
to know your test equipment. We ex- 
amine both of these important topics 
this month. 

Jerry Whitaker, 
editorial director 
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Transient overvoltages represent the greatest 
single threat to equipment reliability. 

Transient disturbances are what 
headaches are made of. Whatever 
you call them -spikes, surges or 
power bumps -they can take you off 
the air and leave you with a compli- 
cated and expensive repair job. 

During my years as a chief engi- 
neer, I held my breath every time a 
lightning storm rolled into town. 
Every time the lights flickered at the 
studio, I froze. Sound familiar? 

Ensuring that the equipment at 
your station receives clean ac power 
has always been important. But 
now, with microc +ui -rs being in- 

variety of 

'Heal 
ogic sys- 

tegrated into 
broadcast pri; 
ac power qua ty is 
than ever. The high -speed 
tems prevalent today can garble or 

lose data because of power -s ' pl 
disturbances or interruption cau 
ing problems to show up o, ai 
even causing your trans/Mitt'er 
crash. And if the on -air proble 
aren't enough, there's the usua 
difficult task of equipment troub 
shooting and repair that follows a 
utility -system power fault. 

Protection against transient dis- 
turbances is a science that demands 
attention to detail. This work is not 
inexpensive. It is not something that 
you can do overnight. You will, how- 
ever, wind up paying for transient 
protection one way or another, ei- 

before you have problems or af- 
er you have problems. In the world 

of transient protection, there is truly 
no such thing as a free lunch. 

s ro t e. the mos ' rama s em s a ton o the damage pote i over- . 

voltage disturbances at a broadcast plant. Equally damaging transients can. however. 
be generated by utility- company switching or distribution - system faults. (Photo 
courtesy of Visual Horizons/FPG.) 
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'ou know better than anyone how much it 
really takes to produce one quality video signal. 
And when it comes to planning your move to 
Component Analog Video, you understand the 
importance of having all the right pieces in all 
the right places. 

MAGNI knows that big needs don't always go 
along with big budgets, the kind that allow you 
to duplicate every piece of composite- standard 
equipment you own. That's why our 1515 Signal 
Generator and 500 Series Waveform Monitors 
and Vectorscopes are designed to do double duty. 
500 Series units offer up to six inputs - two 
full sets of component channels, six composite 
channels, or any combination you need. 
The MAGNI 1515 gives you CAV signals 
in BetacamTm, M -II' , Industrial M -IIri, 

S -VHS or SMPTE formats, plus GBR signals, 
plus composite NTSC signals. 

Isn't there room in your CAV blueprints for 
equipment that can do the job now, as well as 
tomorrow? Discover MAGNI. And save yourself 
a little time at the drawing board. 

MAGNI SYSTEMS, INC. 
9500 SW Gemini Drive 
Beaverton, OR 97005 USA 
(503) 626-8400 
(800) 237-5964 
FAX (503) 626 -6225 
TLX 650- 2769743MCI 

Betacant is a trademark of Sony Corporation. M -II is a trademark of Matsushita 
Industrial Electric Ltd. 
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"Hello,Sory? 
Merry Christmas. 
We need help:' 

(201) 833 -9533. 
This line is always open. 
It connects you with Sony Broadcast National 

Emergency Technical Assistance. A computerized paging 
network linked to Sony field engineers across the 
continental U.S.. 

One call assures that a qualified Sony 
engineer will get back to you in minutes. 

Not hours, not days. 
Minutes. 
It's only one of the extensive technical 

support services that come with every Sony 
Broadcast product. Services that include 
regional and dedicated technical assistance lines, 
24 -hour emergency parts service, and the most 
complete, centralized parts inventory in the industry - 
everything from systems modules to the humblest 
faceplate screw. 

Round - the -clock technical support. One reason why 
Sony Broadcast has such a high percentage of repeat 
customers. 

They know that the Sony Standard works. 
Nights, weekends and holidays, too. SONY 

Circle (16) on Reply Card 

Broadcast Products 
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The scope 
of the problem 
Transient protection is a good news, bad news situation. 
First, the bad news. 

Every electronic installation requires a 
steady supply of clean power in order to 
function properly. The ac power line into 
a broadcast plant is, in fact, its lifeblood. 
It is also, however, a frequent source of 
equipment malfunctions and component 
failures. The first step in solving the 
problem is to find out how bad it is. 

Assessing the threat 
The utility company feed into a broad- 

cast plant contains lot only the 60Hz 
power needed to run the facility, but also 
a variety of voltage abnormalities. These 
disturbances cause different types of 
problems for different types of equip- 
ment. 

Figure 1 shows the four major classifi- 
cations of short -term, ac- voltage distur- 
bances. The generally accepted defini- 
tions for these disturbances are: 

Voltage surge -An increase of 10% to 
35% above the normal line voltage for a 

period of l6ms to 30s. 
Voltage sag -A decrease of 10% to 

35% below the normal line voltage for a 

period of l6ms to 30s. 
Transient disturbance -A voltage 

pulse of high energy and short duration 
impressed upon the ac waveform. The 
overvultage pulse may be one to 100 
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Broadcast towers make excellent lightning rods. Only through proper grounding and surge sup- 
pression can you protect sensitive equipment from damage. 
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When you think of the Plumbicon tube, think of us - Richardson Elec- 
tronics. Be part of the happy family where same day shipments, great 
prices and technical factory backups are a part of everyday service. We 

stock replacements for all cameras, wherever they are made; and all 
warranty replacements are handled quickly and efficiently. 

See us at SBE National 
Convention, booths 401, 402 

Master stocking distributor for the Plumbicon tube, 
Richardson Electronics - We're Plumbicon People. 

Richardson Electronics, Ltd. [i 40W267 Keslinger Rd. L LaFox, IL 60147 (800) 323 -1770 
(312) 232 -6400 Fax: (312) 232 -1071 Telex: 283461 Broadcast Division Brooklyn, NY 
(800) 221 -0860 (718) 646 -6300 Eastern: (800) 645 -2322, (800) 221 -0860 Southeastern: 
(800) 348 -5580 Northeastern: (617) 871 -5162 Central: (800) 323 -1770 Western: (800) 348 -5580 
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VOLTAGE SURE E CONDITION VOLTAGE SAG CONDITION 

SURGE 11035% above normal. 
lasting 16ms to30sec1--44 

NOMINAL 
VOLTAGES 

POWER FACTOR 
CORRECTION 
SPIKE 

SAG 11035% billow normal. 
lasting 16ms to 30sec) 

NOMINAL 
VOLTAGE 

TRANSIENT 
OVERVOLTAGE 4_0 to 100 times 
above nominal 
voltage, lasting 
up to 15ms) 

l-. 

1 

IljI 

POWER INTERRUPTION 
(lasting 33-133ms) 

TRANSIENT DISTURBANCES MOMENTARY POWER INTERRUPTION 

Figure f. flte four bask classifications of short -term power -line disturbances. 

VACUUM TUBES 

RELAYS 

RESISTORS 

- TYPICAL 
STATIC DISCHARGE 

POTENTIAL 

1 

RECTIFIER DIODES 
1 

1 

MEDIUM, d HIGH-POWER TRANSISTORS 

I , 

LOW -POWER TRANSISTORS 

I 

INTEGRATED CIRCUITS 

MICROWAVE DIODES 
I 1 

I 

To r to -1 10 -. 
JOULES 

RANGE OF DAMAGE THRESHOLD 

10 a t00 

Figure 2. An estimation of the susceptibility of common electrical devices to damage from tran- 
sient disturbances. The vertical line marked "static discharge" represents the energy level of a 
discharge that typically can be generated by touching a piece of equipment after walking across 
a carpeted floor. (Reference I.) 

DEFINITION TYPE 1 

Transient and oscillatory 
overvoltage 

TYPE 2 
Momentary undervoltage 
or overvoltage 

TYPE 3 

Power outage 

Power system faults, unacceptable 
load changes, utility equipment 
malfunctions 

Below 8085% of rated RNS 
voltage 

CAUSES Lightning, power network 
switching, oueralion of other 
loads 

Power system faults, large load 
changes, utility company 
equipment malfunctions 

THRESHOLD' 200 to 400% of rated RMS 
voltage or higher (peak 
instantaneous above or below 
rated RMS) 

Below 8085% and above 110% 
of rated RMS voltage 

DURATION Spikes 0.5 tc 2000 wide and 
oscillatory to to 16.7ms at 
frequencies of 200HD5kHZ and 
higher 

From a to 60 cycles depending 
on type of power system 
distribution equipment 

From 2 to 80 seconds if correction 
Is automatic: from 15 minutes to 
4 hours it manual 

--we no/maxim. lui. e.lvl.s wam d, dYwkear is ...skew to be Nemlul to Ill. load egrpm.nl 

Table I. The types of voltage disturbances identified in the Key report. 

32 Broadcast Engineering November 1987 

times the normal ac potential and may 
last up to 15ms. Rise times can measure 
as short as Ins. 

Momentary power interruption -A de- 
crease to zero voltage of the ac power - 
line potential, lasting from 33ms to 
133ms. (Longer -duration interruptions 
are considered power outages.) 

Voltage surges and sags occasionally 
result in operational problems for equip- 
ment on -line, but automatic protection or 
correction circuits generally take appro- 
priate actions to ensure that there is no 
equipment damage. Such disturbances 
can, however, garble computer system 
data if the disturbance transition time 
(the rise or fall time of the disturbance) is 
sufficiently fast. System hardware also 
may be stressed if there is only a margin- 
al power -supply reserve or if the dis- 
turbances are frequent. 

Momentary power interruptions can 
cause a loss of volatile memory in com- 
puter- driven systems and place severe 
stress on hardware components, espe- 
cially if the ac supply is allowed to surge 
back automatically without soft -start pro- 
visions. Successful system reset may not 
be accomplished if the interruption is suf- 
ficiently brief. 

Although voltage sags, surges and mo- 
mentary interruptions can cause opera- 
tional problems for equipment used to- 
day, the possibility of complete system 
failure because of one of these mecha- 
nisms is relatively small. The greatest 
threat to the proper operation of broad- 
cast equipment rests with transient over - 
voltage disturbances on the ac line. 

Transients are difficult to identify and 
difficult to eliminate. Many devices com- 
monly used to correct sag and surge con- 
ditions, such as ferroresonant transform- 
ers or motor -driven autotransformers, 
are of limited value in protecting a load 
from high -energy, fast rise -time distur- 
bances on the ac line. If not attenuated, 
these brief pulses, which sometimes last 
only a few microseconds, can destroy 
semiconductors, disturb logic operations 
or latch up microcomputer routines. 

In the computer industry, the majority 
of unexplained problems resulting iri dis- 
allowed states of operation actually are 
caused by transient disturbances on the 
utility feed. With the increased use of mi- 
crocomputers in broadcasting, this warn- 
ing cannot be ignored. The threat to 
broadcast facilities is compounded be- 
cause microcomputers are being used at 
critical stages in the transmission chain, 
including program- automation equip- 
ment and transmitter -control systems. 

Because of the high potential that tran- 
sient disturbances typically exhibit, they 
not only cause data and program errors 
but also can damage or destroy electrical 
components. This threat involves sensi- 
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OVER 
5 DECADES 
OF 

EXCELLENCE 

EIMAC 
1934 -1987 
Supporting Broadcasting for over 50 years 
Decades of quality and depend- 
ability from Varian EIMAC. 

EIMAC's tradition of high quality 
and dependability was firmly es- 
tablished in 1934 and continues 
on in 1987. Stringent manufac- 
turing standards and controls, 
plus EIMAC's exclusive, long- 
term warranty reduces transmit- 
ter downtime and eliminates 
excessive operating overhead. 

EIMAC backs its quality prod- 
ucts with the industry's most 
comprehensive warranty pro- 
gram: 

Warranty time for each EIMAC 
tube type is specified in writing 
and runs from the industry 
standard of 1,000 hours or 12 
months to as high as 10,000 
hours and 24 months. 

Specific warranties for some 
popular tube types are: 

4CX5000A 10,000 hours /24 months 
4CX10,000D 10,000 hours /24 months 

4CX15,000A 
4CX35,000C 
3CX2500A3 
4CX1500A 
5CX3000A 

10,000 hours /24 months 
10,000 hours /24 months 

5,000 hours /12 months 
5,000 hours /12 months 
5,000 hours /12 months 

Fourteen other EIMAC types 
have these extended use -time 
warranties. Specific warranties 
for each tube type are available 
from the Varian EIMAC world- 
wide sales organizations. 

In all cases, EIMAC tubes are 
100% warranted to be free of 
manufacturing defects. And, 
don't forget, EIMAC has a "car- 
cass credit" return program for 
real savings on replacement 
tubes. 

Compare EIMAC's long record of 
outstanding performance. We 
guarantee EIMAC products will 
be here tomorrow for today's 
applications. 

More information is available on 
EIMAC tubes and warranty pro- 
gram from Varian EIMAC, or any 
Electron Device Group world- 
wide sales organization. See 
your distributor or contact Var- 
ian EIMAC today. 

Varian EIMAC 
301 Industrial Way 
San Carlos, California 94070 
Telephone: 415.592 -1221 

Varian EIMAC 
1678 S. Pioneer Road 
Salt Lake City, Utah 84104 
Telephone: 801.972 -5000 
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Type of 
disturbance 

2 

UPS system 
and standby 
generator 

All source 
transients 

UPS system 

All source 
transients 

Secondary 
spot 
network, 

None 

None 

Secondary 
selective 
network' 

None 

Most 

Motor. 
generator 

All source 
transients 

Shielded 
Isolation 
XFMR 

Suppressors, 
litters. 
lightning 
arresters 

Most 
transients 

None 

Solid -state 
Iineyoltage 
regulator 

Most source 
transients 

Most source 
transients 

No load 
transients 

All 

No load 
transients 

A't 

No load 
transients 

Most 

No load 
transients 

None 

No bad 
transients 

Some 
depending on 
response time 
of system 

All A I outages 
sl otter 
tf an battery 
supply 
discharge 
time 

Most Most Only 
brownouts 

None None Only 
brownouts 

Ores 

2 A au. slid.. n.. o, k us, asa,I Pate suniroto.a.i.0K. line rel.drora.load 

Table 2. The types of systemwide protection equipment available to broadcasters and the ac 
line abnormalities that each approach is capable of handling. 

tive integrated circuits and many other 
common devices, such as capacitors, 
transformers, rectifiers and power semi- 
conductors. Figure 2 illustrates the vul- 
nerability of common components to 
high -energy pulses. What's more, the ef- 
fects of transient disturbances on elec- 
tronic devices are often cumulative, re- 
sulting in gradual deterioration and, ulti- 
mately, catastrophic failure. 

Protection alternatives 
Most utility companies make a good - 

faith attempt to deliver clean, well -regu- 
lated power to their customers. Most dis- 
turbances on the ac line are beyond the 
control of the utility company. Large 
load changes imposed by customers on a 

random basis, power- factor correction 
switching, lightning and accident -related 
system faults all combine to produce an 

environment in which tight control over 
ac power quality is, at best, difficult to 
maintain. Therefore, the responsibility 
for ensuring ac power quality must rest 
with the user of the sensitive equipment. 

The selection of a protection method 
for a given facility is as much an econom- 
ic question as it is a technical one. A wide 
range of power -line conditioning and iso- 
lation equipment is available. A logical 
decision about how to proceed can be 
made only with accurate, documented 
data on the types of disturbances typical- 
ly found on the ac power service to that 
facility. This data can be gained from a 

power -quality survey, available from a 

number of consulting firms and power - 
conditioning companies. The typical pro- 
cedure involves installing a sophisticated 
voltage- monitoring unit at the site for 
several weeks. During that time, data is 

collected on the types of disturbances the 
load equipment is likely to experience. 

The type of monitoring unit used is of 
critical importance. It must be a high- 
speed system that stores disturbance da- 
ta in memory and delivers a print -out of 
the data on demand. Slow -speed chart 
recorders, used by many utility compa- 
nies, are too slow and lack sufficient sen- 
sitivity to accurately show short -duration 

3108 
PROFESSIONAL 

PHONO PR= AMPIEOUALIZER 
... Interfaces magnetic phono cartridges for opti- 
mum calibration of audio syste ns. Available with 
balanced or unbalanced output. 

e.. 

:t;t; 

.:: 
::: 

680EL ... Delivers sound exce fence and stands 
up to backcueing, vibrations and mishandling. 

PBR ANNOUNCER'S EARPHONE .. 
Ideal for on camera studio work 

and remote coverage. 

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 

The 
Dynaphase 
30M /SR is a shoulder rest single cup 
headphone that provides the ultimate in 
convenience, comfort and superb sound 
quality. Made to rest on either your left 
or right shoulder, or shoulder rest can 
be detached and used as a single cup 
hand -held monitor. 

500AL For heavy duty on- the -air use with 
wide tracking force range. 
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Video Graphic Courtesy of: 
Abel Image Research /Cinecommunications, 
Malaysia /KHK/Needham, Malaysia 

NOW A 1-INCH VIDEO TAPE THAT LOOKS 

GREAT TO EDITORS. AND ENGINEERS. 
Introducing 1 -inch EASTMAN 
Professional Video Tape, EVT -2000 
(Broadcast Quality). With the dura- 
bility to satisfy the toughest editor, 
and the signal characteristics to 
brighten the eyes of the most 
demanding engineer. 

The latest advances in binder 
technology have produced a highly 
durable video tape that runs smoothly 
and withstands the ravages of heavy 
editing and still- framing without 
increasing headwear. 

New EASTMAN Professional Video 
Tape, EVT -2000, is formulated to 
deliver clean, crisp, brilliant pictures 
and excellent audio performance. 
Chrominance and luminance are 
superior. Dropouts are minimal. 

EVT -2000 is recommended for 
production, post production, and 
heavy editing, while our economical 
EVT -1000 video tape is suggested for 
duplicating and syndication. 

EASTMAN Professional Video 
Tape, EVT -2000, is available in 

C- ormat leng hs from 34 to 188 

minutes and B format lengths from 
34 to 126 minutes. 

For details, write to Eastman 

Kodak Company, Dept A3067, 343 
State Street, Rochester, NY 14650. 
Or call toll free 1 800 44KODAK 
(1 800 445- 6325), Ext 864. 

EASTMAN KODAK COMPANY 
Motion Picture and 
Audiovisual Products 
Division. 

EVT -2000 
PROFESSIONAL VIDEO TAPE (BROADCAST QUALITY) 

Eastman Kodak Company, 1986 
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Basis of 
comparison' 

UPS system 
and standby 
generator 

Installation 
and 
equipment 
costs 

S1500 to $2000 
per kVA 

Maintenance S2000 to $4000 
costs per year 

Operating 8085% 
efficiency, 

UPS system 
Dual power 
feeders 

Motor. 
generator 

Shielded 
isolation 
XFM7 

Suppressors. 
filters, 
lightning 
arresters 

Solid -state 
line -voltage 
regulator 

$1100 to $1500 Installation $250 to $400 $50 to S150 Si to 310 $250 to $280 
per kVA Cost will 

vary greatly 
depending on 
site 

per kVA Per kVA per kVA per kVA 

$1100 to $3000 
per year 

None Less than 
S1000 per year 

None None Less than 
$1000 per year 

80-85% 100% 80-90% Up tc 98% 100% 90-98% 

NOTES 
peer co ditinma system ut.0 tar are o,mtewr ?Ave a awsared 

2 EeC+ncy ap1.s to IM Sc poyer conan,o,me eouioment only lasses m ennomrcnt wppwt systems. not taken into aoawn 

Table 3. The approximate cost of systemwide protection equipment installation and operation 
Equipment prices can vary considerably depending on the hardware chosen. 

voltage disturbances. Chart recorders 
can confirm the presence of long -term 
surge and sag conditions (of lOs or 
more), but provide almost no useful data 
on transients. 

The protection equipment chosen must 
be matched to the problems that exist on 
the line. Using inexpensive basic protec- 
tors may not be much better than operat- 
ing directly from the ac line. Conversely, 
the use of a sophisticated protector de- 
signed to shield the plant from every 
conceivable power disturbance may not 

be economically justifiable. 
Purchasing the transient -suppression 

equipment is only one element in the se- 

lection equation. Consider the costs asso- 
ciated with site preparation, installation 
and maintenance. Also consider the op- 
erating efficiency of the system. Protec- 
tion units that are placed in series with 
the load consume a certain amount of 
power and, therefore, generate heat. 
These items may not be significant, but 
they should be taken into account. Pre- 
pare a complete life -cycle cost analysis of 

the protection methods proposed. The 
study may reveal that the long -term op- 
erating expense of one system outweighs 
the lower purchase price of another. 

Dollars and sense 
The amount of money a broadcaster is 

willing to spend on protection from utili- 
ty- company disturbances generally de- 
pends on the engineering budget and 
how much the station has to lose. Spend- 
ing $25,000 on systemwide protection 
for a major- market station, where spot 
rates can run into the hundreds or thou- 
sands of dollars, is easily justified. At 
small- or medium -market stations, justifi- 
cation is not so easy. 

Electronic equipment's susceptibility to 
failure because of disturbances on the ac 
power line has been studied by many or- 
ganizations. The bench mark study to 
date was conducted by the Naval Facili- 
ties Engineering Command (Washington, 
DC). The far -reaching program, directed 
from 1968 to 1978 by Lt. Thomas Key, 
identified three distinct categories of re- 
curring disturbances on utility- company 
power systems. As shown in Table 1, it is 
not the magnitude of the voltage, but the 
duration of the disturbance, that deter- 
mines the classification. 

The Industry 
Constant 

"Over the past 40 years, 
transmitter manufacturers have come 
and gone. Continental Electronics 
takes pride in its staying power and 
commitment to the broadcast 
industry. In good times or in bad, dedication to our customers 
has not and will not waiver. You can rely on our products and 
service ... they're a constant at Continental. " 

Tom Yingst, President 

Aa Division of Vahan ,lssoclates. Inc. Po Box 2711879 Dallas. Texas 75727 Ph 12141 381 -7161 Telex. 73 398 varian 
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Consistency 
Delivering beautiful pictures 

is only half of what you need 
from your video tape. The other 
half is doing it consistently, 
time after time. That's why Ampex 
196 stands alone. 

The reason is Ampex Process 
Management. APM is an innova- 
tive manufacturing concept, 
using advanced proprietary tools 
to enable us to control the con- 
sistency of the entire production 
process. From raw materials to 
finished products. No other video 
tape delivers such consistent 
performance, reel after reel. 

APM combines a management 
commitment with statistical 
process control techniques to 
monitor every step in the manu- 
facturing process. As a result, 
Ampex is able to produce a video 
tape of unmatched consistency. 
Which means you get the cleanest, 
sharpest pictures production 
after production. 

If you'd like to know more 
about how APM contributes to 
the consistency of Ampex 196, 

call or write today for a free 
brochure. Ampex Corporation, 
Magnetic Tape Division, 401 
Broadway, Redwood City, CA 
94063.415- 367 -3809. 

AMPEX 
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Figure 3. The Isokeraunic map of the United States, showing the approximate number of light- 
ning days per year. 

JAN FEB MARCH APRIL MAY JUNE JULY AUG SEPT OCT NOV DEC 

Figure 4. The relative frequency of power problems in the United States, classified by month. 
(Reference 1.) 

1 

In the study, Key found that most 
equipment (in this case, computer) fail- 
ure caused by ac line disturbances oc- 
curred during bad weather. According to 
a report on the findings. the incidence of 
thunderstorms in an area may help to 
predict failures. 

The type of power -transmission system 
used by the utility company also affects 
the number of disturbances observed on 
power- company lines. For example, an 
analysis of utility- system problems in 
Washington, DC, Norfolk, VA, and 
Charleston, SC, showed that under- 
ground power- distribution systems ex- 
perienced one -third fewer failures than 
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overhead lines in the same areas. 
Tables 2 and 3 show the options avail- 

able to station engineers to protect sensi- 
tive broadcast equipment from ac line 
disturbances. Approximate costs for that 
protection also are listed. Because each 
installation is unique, conduct a thor- 
ough investigation of the station's needs 
before purchasing equipment. 

Assessing the lightning hazard 
As identified by Key in his Naval Facili- 

ties study, the extent of lightning activity 
in an area significantly affects the proba- 
bility of equipment failure caused by 
transient activity. The threat of a light- 

ning strike to a facility is associated with 
the installation and its location. The geo- 
graphic location, type and character of 
the facility, size of the plant and charac- 
ter of the lightning strike all are impor- 
tant factors. 

The Keraunic number of a geographic 
location represents the likelihood of 
lightning activity in that area. Figure 3 

shows the Isokeraunic map of the United 
States, which estimates the number of 
lightning days per year in various areas 
of the country. On the average, 30 storm 
days occur per year across the continen- 
tal United States. This number does not 
fully describe the lightning threat be- 
cause many individual lightning strikes 
occur during a single storm. 

The structure of a facility has a signifi- 
cant effect on the lightning threat to 
equipment operation. Higher structures 
tend to collect and even trigger lightning 
strikes. Because storm clouds tend to 
travel at specific heights above the earth, 
conductive structures in mountainous 
areas more readily trigger lightning 
activity. 

The plant exposure factor is a function 
of the size of the facility and the Isoker- 
aunic rating of the area. The larger the 
physical size of an installation, the more 
likely it is to be hit by lightning during a 

storm. The longer a transmission line (ac 
or RF), the more lightning strikes it is 

likely to receive. 
The character of a lightning strike cov- 

ers a wide range of voltage, current and 
rise -time parameters. Making an accu- 
rate estimate of the damage potential of 
a strike is difficult. 

A direct hit to a utility power line caus- 
es a high -voltage, high- current wave to 
travel away from the point of the hit in 
both directions along the power line. The 
waveshape is sawtooth with a rise time 
measured in microseconds or nanosec- 
onds. The pulse travels at nearly the 
speed of light until it encounters a signifi- 
cant change in line impedance. At this 
point, it is reflected back down the line in 
the direction from which it came. 

This action creates a standing wave 
containing the combined voltages of the 
two original pulses. A high -energy wave 
of this type can reach potential sufficient 
to arc over to another parallel line, a dis- 
tance of about eight feet on a local feeder 
(typically 12kV) power pole. Not surpris- 
ingly, such energy can have devastating 
effects on electronic equipment. 

The relative frequency of power prob- 
lems appears to be seasonal in nature. As 
shown in Figure 4, most problems are 
noted during June, July and August. 
These high problem rates can be traced 
to increased thunderstorm activity and 
heavy, unpredictable air -conditioning 
loads in the summer months. 1:14111 
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Wouldn't it be great 
if somebody built total 

switching /control systems 
that were expandable, 

fully integrated, 
and guaranteed 

for ten years? 

www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


We've supplied some of the biggest custom routing, master con- 
trol, machine control, and station automation systems in the 
business. All fully integrated -all with Utah's ten -year warranty. 
Start small and easily expand. Start big and enjoy the confidence 
of a single source with a history of quality and reliability. 

Call today for more information. 

UTAH SCIENTIFIC, INC. 1685 West 2200 South. Salt Lake City, Utah 84119 
(801) 973-6840. Toll -Free 1- 800 -453 -8782 

DYNATECH Broadcast Group 
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Facility- protection 
methods 
Effective transient control requires attention 
to all elements in the broadcast plant. 

Proper grounding of equipment and 
structures at a broadcast facility is basic 
to protection against ac line disturbanc- 
es. This applies whether the source of 
the disturbance is lightning, power -sys- 
tem switching activity or a fault in the 
distribution network. Regardless of the 
protection approach, all protective de- 
vices and systems require a solid, low - 
impedance earth ground to operate prop- 
erly. Grounding is important at both the 
studio and the transmitter plant. Prob- 
ably the greatest challenge to proper 
grounding is a mountain -top transmitter. 

Typical installation 
The grounding arrangement for a re- 

motely located grounded -tower (FM or 
TV) transmitter plant generally follows 
the guidelines shown in Figure 5. The 
tower and guy wires are grounded using 
10- foot -long, copper -clad ground rods. 
The antenna is bonded to the tower, and 
the transmission line is bonded to the 
tower at the point where it leaves the 
structure and begins the horizontal run 
into the transmitter building. Before en- 
tering the structure, the line is bonded to 
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Most of the transient disturbances in a plant will come from the utility-company ac power line. 
Take precautions to stop these disturbances from entering your facility. 
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FOR THE DEMANDS OF PRODUCTION. 

n the production busi- 
ness, quality plus speed 
equals success. 

That's why the TASCAM ATR -60 
Series is engineered for those who 
make their living with recorders. 
All five share a design philosophy 
stressing function over flash; an 
overriding concern for performance 
without complication; a thoughtful 
integration of features which 
respond to the needs of the 
professional. 

-On every ATR -50, the deck 
plate won't flex. Ever. So you won't 
be compensating for flex- induced 
phase or wow and flutter in post 
production. 

-The unique Omega Drive puts 
less stress on your tape, so the 
cumulative tension of a thousand 
start/stop passes won't reach 
your tape. 

-Heads designed and man- 

ufactured by TASCAM means Sync 
frequency response equals Repro, 
so you don't have to rewind and 
change modes to make critical 
audio decisions. 

-Sync Lock and the most 
responsive servo control in the busi- 
ness will keep you working instead 
of waiting for a machine to lock up. 

-Time Code Lock keeps 
code coming from the Sync head, 
regardless of the audio monitor 
mode, so your synchronizer won't 
get confusing double messages 
when modes are switched. 

-Input Enable /Disable allows 
you to monitor any source without 
repatching or changing mixer set- 
tings, avoiding a common cause 
of aborts. 

-Long cable runs don't bother 
a TASCAM ATR -60, since + 4 dBm, 
+ 8 dBm and even + 10 dBm levels 
are available. 

There are five ATR -60 recorders: 
the ATR -60 -2T (IEC Standard) 
Center Track Time Code; ATR -60- 
2N/2D Quarter -inch Mastering; 
ATR- 60 -2HS Half -inch High Speed 
Mastering; ATR- 60 -4HS Half -inch 
4 -Track High Speed Mastering or 
Multitrack; and the ATR -60 -8 Half - 
inch Production Quality 8- track. 

To see, hear and feel them, visit 
your nearby TASCAM dealer, or call 
TASCAM for the name of the dealer 
nearest you. 

Production is a demanding busi- 
ness. And the ATR -60's are built to 
meet the demand. 

Pure Performance 

TASCAivii 
TEAC Professional Division 

7733 Telegraph Rd. Montebello, CA 90640 
Telephone: (213) 726 -0303 
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a ground rod through a connecting ca- 
ble. The transmitter itself is grounded to 
the ac power- distribution- system ground, 
which, in turn, is bonded to a ground rod 
where the utility feed enters the building. 

The design goal of this arrangement is 

to strip all incoming lines of damaging 
overvoltages before they enter the facili- 
ty. One or more lightning rods are 
mounted at the top of the tower struc- 

NinG 
ROOM 

ture. The rods extend at least 10 feet 
above the highest part of the antenna 
assembly. 

The grounding configuration shown in 
Figure 5, although commonly found at 
many installations, has built -in problems 
that can make it impossible to provide 
adequate transient protection to equip- 
ment at the site. Look again at the Figure 
5 example. To equipment inside the 

GROUND ROOD 

Figure 5. The typical, bat not ideal, grounding arrangement for a transmission facility using a 
grounded tower. A better configuration involves the use of a bulkhead panel through which all 
cables pass into and out of the equipment building. 

TOWER 

TRANSMISSION LINES 

UTILITY AC POWER 
CABLE 

EOVIPMENT BUILDING 

AC DISTRIBUTION 
PANEL 

BULKHEAD 
PANEL 

PERIMETER 
GROUND SYSTEM 

CONTROL LINES 

TRANSMITTER 

O 

OUIPM ENT 
RACK 

TELEPHONE COMPANY 
LINES 

Figure 6. The basic design of a bulkhead panel for a transmission facility. (Reference 2.) 
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transmitter building. two grounds actual- 
ly exist: the utility- company ground and 
the antenna ground. One ground will 
have a lower resistance to earth, and one 
will have a lower inductance in the con- 
necting cables or copper strap from the 
equipment to the ground system. As- 
sume that a transient overvoltage enters 
the utility- company meter panel from 
the ac service lines. The overvoltage is 

clamped by a protection device at the 
meter panel, and the current surge is di- 
rected to ground. But which ground, the 
utility ground or the antenna ground? 

The utility ground surely will have a 
lower inductance to the current surge 
than will the antenna ground, but the an- 
tenna probably will exhibit a lower re- 
sistance to ground than the utility side of 
the circuit. Therefore, the surge current 
will be divided between the two grounds, 
placing the transmission equipment in 
series with the surge suppressor and the 
antenna ground system. A transient of 
sufficient potential will damage the trans- 
mission equipment. 

Transients generated on the antenna 
side because of a lightning discharge are 
no less troublesome. The tower is a con- 
ductor, and any conductor is also an in- 
ductor. A typical 150 -foot self -supporting 
tower may exhibit as much as 40µH in- 
ductance. During a fast rise -time light- 
ning strike, an instantaneous voltage 
drop of 360kV between the top of the 
tower and the base is not unlikely. If the 
coax shield is bonded to the tower 15 

feet above the earth (as shown in Figure 
5), 10% of the tower voltage drop (36kV) 
will exist at that point during a strike. 
The only way to ensure that damaging 
voltages are stripped off all incoming ca- 
bles (coax, ac power and telephone lines) 
is to use a bulkhead entrance panel. 

Bulkhead panel 
The concept of the bulkhead is simple: 

Establish one reference point to which 
all cables entering the equipment build- 
ing are grounded and to which all tran- 
sient- suppression devices are mounted. 
Figure 6 shows the basic approach. 

The bulkhead panel size depends on 
the spacing, number and size of the co- 
axial lines entering the building through 
the plate. The panel should be made of 
copper or brass. Do not use steel. unless 
it is stainless steel (18 -8 type or the equiv- 
alent). To provide a weatherproof point 
for mounting transient -suppression de- 
vices, you can modify the bulkhead so 
that you have a subpanel, as shown in 
Figure 7. The subpanel, attached so that 
it protrudes through an opening in the 
wall, creates a secondary plate on which 
suppressors are mounted and grounded. 
To handle the currents that may be ex- 
perienced during a lightning strike, the 
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Fro iration, 
to ion... 

Centro, your next broadcast, 
post -production facility can capitali 

of experience. Working with Centro 
staff, you receive the finest design, engine 

fabrication, and installation services. We c. 
help you carefully plan, budget, schedule and 

complete your project. With meticulous attention 
to every detail, Centro can put your new or reno- 
vated facility on -line, on time and within budget. 

, C O R P O R A T I O N 

369 Billy Mitchell Road 
Salt l ake City, Utah 84116 

(801) 537 -7779 

1987- Centro Corporation 
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bottom -most subpanel flange (which 
joins the subpanel to the main bulkhead) 
must have a total surface -contact area of 
at least 0.75 square inches per transient 
suppressor. 

Because the bulkhead panel will carry 
significant current during a lightning 
strike or ac line disturbance, it must be 
constructed of heavy material. The rec- 
ommended material is 1/6 -inch C110 
(solid copper) 1/2 hard. This type of cop- 
per stock weighs nearly 51/2 pounds per 

square foot and sells for about $2.25 per 
pound. Installing a bulkhead is an expen- 
sive job, but one that will pay dividends 
for the life of the facility. Use 18 -8 stain- 
less -steel mounting hardware to secure 
the subpanel to the bulkhead. 

Because the bulkhead establishes the 
central grounding point for all equip- 
ment in the building, it must be tied to a 
low- resistance (and low- inductance) pe- 
rimeter ground system. Ideally, the bulk- 
head panel will extend down the side of 

The CDI -750 Time Code 
Reader /Generator 

More 
than just 
a matter 
of time 

6 6 

7 6 s 

- 

The CDI -750 is a full function reader, generator, char- 
acter inserter and programmable 16 -event controller 
all rolled into one. In addition to simultaneously 
generating and reading time code, this intelligent 
microprocessor -based instrument offers a program- 
mable jam sync mode, built -in time of day clock, and 
an RS- 232/422 computer interface And with front 
panel controls, the CDI -750 is an easy unit to operate, 
affording the user greater flexibility. 

Fully compatible with the Shadow II'" and Softouch,'" 
this system's state -of- the -art software controls make 
it readily adaptable to future needs. 

Each unit carries a 3 year warranty. 

For more details contact Cipher Digital today. Call 
(800) 331 -9066. 

cichcr cigitcl, ic, 
PO BOx 170 FREDERIC MD 2170' 
(301) 695 0200 TELEX 272065 

lNtdy today, COt1S'ÍStP1Etcatñ t01+(OtROGJ. 
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the building and tie into the perimeter 
ground below grade level. This will re- 
sult in the lowest resistance and induc- 
tance to earth ground. 

Checklist for proper grounding 
Follow a logical series of steps to en- 

sure that the needed protection can be 
achieved at the broadcast plant: 

1. Install a bulkhead panel to provide 
mechanical support, electrical grounding 
and lightning protection for coaxial ca- 
bles entering the equipment building. 

2. Install an internal ground bus using 
No. 2 or larger solid- copper wire. (At 
transmission facilities, use copper strap 
that is at least three inches wide.) Form a 

"star" grounding system. At larger instal- 
lations, form a "star -of- stars" configura- 
tion. Do not allow ground loops to exist 
in the internal ground bus. Connect the 
following items to the building internal 
ground bus: chassis racks and cabinets of 
all equipment and all auxiliary equip- 
ment (chargers, switchboards, conduits, 
metal raceway and cable trays). 

3. Install a tower earth -ground array 
by driving ground rods and laying radials 
as required to achieve a low earth - 
ground impedance at the site. 

4. Connect outside metal structures to 
the earth -ground array (towers, metal 
fences, metal buildings and guy anchor 
points). 

5. Connect the power -line ground to 
the array. Follow local electrical code. 

6. Connect the bulkhead to the ground 
array through a low- inductance and low - 
resistance bond. 

Do not use soldered -only connections 
outside the equipment building. 
Crimped, brazed and exothermic (Cald- 
welded) connections are preferable. For 
a proper bond, all metal surfaces must be 
clean, any finish must be removed to 
bare metal and surface preparation com- 
pound must be applied (where 
necessary). Protect all connections from 
moisture by appropriate means (sealing 
compound and heat -sink tubing). 

The ac wiring system 
Most transient disturbances a facility 

will experience enter the plant through 
the utility- company ac power line. Effec- 
tive transient suppression, therefore, be- 
gins with proper installation of the ac 
power- system wiring. Arrange with the 
local utility to have a separate transform- 
er feed your facility. This may cost more 
initially, but it will reduce the chance for 
transient disturbances from nearby oper- 
ations to affect your equipment. Do not 
allow the placement of noisy loads on 
the broadcast facility power line. Devices 
such as arc -welders, heavy electrical 
motors, elevators and other large loads 
can create an electrical environment that 
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is prone to equipment malfunctions. 
It should be noted, however, that be- 

cause transient disturbances, by defini- 
tion, are high frequency, they will capac- 
itively couple from the primary to the 
secondary of a typical utility- company 
transformer. Simply installing a dedicat- 
ed transformer that is not equipped with 
a special Faraday shield (utility trans- 
formers generally no not have such 
shields) will provide little protection from 
equipment damage. Installation of a 

dedicated utility -company transformer, 
however, will permit you to establish 
your own facility ground system in- 

OUTSIDE 
EQUIPMENT 

BUILDING 

0 

dependent of other users. 
Insist that all ac wiring within the 

broadcast facility be performed by an ex- 
perienced electrical contractor, and al- 
ways fully within the local electrical 
code. Figure 8 shows a typical service -en- 
trance panel, with the neutral line from 
the utility company tied to ground and to 
the ground rod at the meter panel. 
Where permitted by the local code, this 
should be the only point at which neutral 
is tied to ground in the ac distribution 
system. 

Figure 9 shows a 3 -phase power- distri- 
bution panel. Note that the neutral and 

INSIDE 
EQUIPMENT 

BUILDING 

CABLE ENTRANCE HOLES 

WITH WEATHER BOOTS 

' /." x 3/4" THREADED STUDS (10) 
USE 18.8 STAINLESS STEEL 
HARDWARE 

TO GROUND SYSTEM 

SUBPLATE 
C110 COPPER 

FOR MOUNTING 
TRANSIENT 

SUPPRESSORS 

NOTE: INSTALL SUBPLATE 
AFTER BULKHEAD 
IS IN PLACE 

Figure 7. The addition of a subpanel to a bulkhead as a means of providing a mounting surface 
for transient- suppression components that is not exposed to outside elements. (Reference 2.) 

1201280V 3.PHASE 
4-WIRE TRANSFORMER 

WYE SECONDARY 

L1 

L3 

SERVICE PANEL 

N 
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BK 

/\ BK 1 

Ar BK, 

MAIN H 
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OR CB 

NEUTRAL 

mouth) 
GN 

SERVICE GROUND 
ON CUSTOMER 

PREMISES 

TO 
3-PHASE 

DISTRIBUTION 
PANEL 

Figure 8. The recommended connection method for a 3 -phase utility-company service panel. 
(Reference 3.) 
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ground connections are kept separate. 
Most ac distribution panels give the elec- 
trical contractor the ability to lift the neu- 
tral from ground by removing a shorting 
screw in the breaker -panel chassis. In- 
sulate the neutral lines from the cabinet. 
Bond the ground wires to the cabinet for 
safety. Always run a separate, insulated 
green wire for ground. Never rely on 
conduit or other mechanical structures to 
provide ac system ground to electrical 
panels or equipment. 

A single -phase power- distribution pan- 
el is shown in Figure 10. Note that neu- 
tral is insulated from ground and that the 
insulated green ground wires are bonded 
to the panel chassis. 

Conduit runs often are a source of 
noise. Corrosion of the steel -to -steel junc- 
tions can act as an RF detector. Conduit - 
feeding sensitive equipment usually will 
contact other conduit runs powering 
noisy devices, such as elevators or air - 
conditioners. Where possible, eliminate 
this problem by using PVC pipe, Romex 
or jacketed cable. 

However, if you are stuck with metal 
pipe, send the noise to the power ground 
rods instead of your equipment by isolat- 
ing the green ground wire from the con- 
duit with a ground -isolating (orange) re- 
ceptacle. In a new installation, isolate the 
conduit from building metal structures or 
other conduit runs. Consult your local 
electrical code or an experienced elec- 
trical contractor before installing or 
changing any ac power system wiring. 

The installation and wiring of equip- 
ment racks also must be carefully 
planned. Bond adjacent racks together 
with bolts, and clean the contacting sur- 
faces by sanding down to bare metal. In- 
stall an ac receptacle box at each rack. 
Isolate the conduit from the rack. Isolate 
the power ground from the receptacle 
box. (One alternative to the isolated - 
ground receptacle is the use of an in- 
sulated bushing between the conduit and 
the receptacle box.) Mount a vertical 
power strip inside the rack to power the 
equipment. (The power strip doesn't 
need to be insulated from the rack). Ad- 
ditionally, bond the rack to the bulkhead 
ground or the green ground wire in the 
receptable box. 

Mount equipment in the rack using 
normal metal mounting screws. If your 
facility is located in a high -RF field, clean 
the rack rails and equipment -panel con- 
nection points to ensure a good electrical 
bond. Power the equipment from the 
vertical power strip using standard 
3 -prong grounding ac plugs. Do not de- 
feat the safety ground connection. Equip- 
ment manufacturers use this ground to 
drain transients. 

Before implementing any type of ac 

Continued on page 52 
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Ampex Reader Service 
Please print Note that all information is required for response. 

Mr. 

Mrs 
Name Ms. (first) (last) 

Title (check closest box) ! Corporate or General Manager Financial Manager 

Engineering Manager /Director Technical Manager /Director I ! Facilities Director 

Production Manager /Director ' Operator I !Editor Artist I . Other 

Company 

Address 

City State Zip 

Phone ( ) Ext 

Please have a Sales Engineer call me immediately. I need price and 
delivery informaion. 

Please send me additional information on the Ampex Vista Switcher. 

Please send me an Ampex full line brochure. 

Please send me information on the following Ampex products: 

Type C Video Tape Recorders: VPR 3 VPR 5 VPR 6 VPR 80 
Zeus Advanced Video Processor 

AVC Series Production Switchers: Century AVC Std 4100 

Betacam SP: . Recorders Cameras Camcorders 

ACE Editors . ADO Special Effects AVA 2D Graphic and Paint System 

ESS Image Storage and Composition System ACR -225 Automatic Spot Player 

Please check the single block under each heading that best describes your: 

Business Classification: Broadcast Cable ï Community Access TV 

Production Post Production I Education i . Corp /Ind . Government 

Other 

Purchase Authority: Recommend Specify Approve ! ' None 

Plan to Purchase: Immediately ! ' Within 3 mos I 3 to 6 mos 

6 to 12 mos ! !No Purchase Planned (Information only) 
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Complex layering, 
creative transitions and 
digital effects control 

take a powerful switcher... 
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me. Introducing Vista. 
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The new Vista switcher will absolutely change 
the way you look at switchers. 

Vista gives you all the power and ease -of -use of 

a "big" switcher, in a third the space and at ha(f 
the price. 

First of all, you get four keyers and twelve 

busses with full program preset mix capability. 

That makes complex layering and sophisticated 
production easier. You don't have to make multiple 
passes, and fewer generations means you'll get 
cleaner pictures. 

Revolutionary electro- luminescent display 
The Vista switcher has a revolutionary display 

that simplifies your most complicated produc- 
tion tasks. It puts the 
information you need 
about operating 
status and memory 
setups right in front 
of you, so you'll always know where you are. 

And few switchers of any size have a memory 
like Vista. It stores 24 complete panel set -ups and 
24 sequences for fast, easy recall of any combina- 
tion of switcher operatior)s. 

Unprecedented digital effects control 
When it comes to inserting and manipulating 

ADOTM or other digital effects, the Vista switcher 
virtually doubles your capability. Effects that take 
two M/Es with ordinary switchers require only 

one on Vista, thanks to our new DigiLoop" 
effects circuit. 

So compare. You'll find big power no longer has 
to mean big size or big bucks. 

You can get a Vista switcher brochure by filling 
out and mailing the attached card. 

Or better yet, give us a call today 

Dr:; 11 

....3.1 

AMPEX 
AIInw .: 1'' I) 491.7112 Chicago (312) 593 61N41 

Dallas (_l1 I !hill 11112 Inri Angeles (SIN) Sl , Yli27 

Frw .IrrseN ( 2111) 825 9600 

(In New York ( 212 947 8133) 
Sam Francisco (415) 367 221)2 

Washington D.C. (2111) 530 YYISI 

Canada (416) 821 Y840 

www.americanradiohistory.com

www.americanradiohistory.com


3-PHASE DISTRIBUTION PANEL 
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Figure 9. Arrangement of the neutral and green -wire ground system for a 3 -phase ac distribu- 
tion pane!. (Reference 3.) 
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Stereo Broa cast Consoles 

Continued from page 48 
power- system changes, review the entire 
project with a qualified electrical con- 
tractor. 

Discrete device protection 
A broadcast facility can be protected 

from transient disturbances in two basic 
ways: the systems approach or the dis- 
crete device approach. Table 2 (see page 
34) outlines the major alternatives avail- 
able for the systems approach to tran- 
sient suppression: 

UPS (uninterruptible power supply) 
system and standby generator. 
UPS stand -alone system. 
Secondary ac spot network. 
Secondary selective ac network. 
Motor -generator unit. 
Shielded isolation transformer. 
Solid-state line -voltage regulator/ 
filter. 

The systems approach offers the ad- 
vantages of protection engineered to a 

particular application and need, and 
(usually) high -level factory support dur- 
ing system design and installation. How- 
ever, it costs more. Many facilities cannot 
justify spending $5,000 or more for a so- 

phisticated protection system. For such in- 

Perform nce, Value and Reliability rough Innovative Technology 

Full Fe ured On -Air Performance 
Reliabl VCA Faders and Electronic itching 
Service ble Plug -in Circuit Boards 
Quick nch Block Installation 

- RF Prot tion that Works! 
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BC12DSL 
12 Mixers 24 Inputs 
Dual Stereo Outputs 

BC8DSRL 
8 Mixers 12 Inputs 
Dual Stereo Outputs 

$4995 $3195 
Call or write NOW kr free detailed color brochure. 

AUDIO TECHNOLOGIES, INC. 
;:,28 'Maple Avenue, Horsham, PA 19044 (215) 443 -0330 
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Our World 
Of Audio DAs 
Is Growing... 

GAIN CLIP 11 

lrrl-CHAN. 

PWIN ON 
AIGNI-CNAN.I 

LOCL 

COAT.6 
BAL 

IN OUT 

DS2s 

ADA 

D -53: 
ADA 

D -525 DUAL CHANNEL /STEREO 
AUDIO DA 

Two isolated channels for use in stereo 
or dual distribution amplifier applications 

Used for one stereo input and 6 
balanced stereo outputs, one monaural 
input with 12 outputs, or 2 monaural 
inputs with 6 balanced outputs each 

0.05% max. distortion at +27 dBm 

For a descriptive 
brochure and 
further information 
call or write: 

D -531 STEREO AUDIO DA 
WITH REMOTE GAIN 

Local and /or remote control of gain and 
balance, with accurate tracking over 
the gain range 

Six balanced stereo outputs with 
0.05% max. distortion at + 27 dBm 

Two balanced mono sum (L + R) 
outputs at up to + 28BV available 
simultaneously with stereo outputs 

DATATE K 

1121 Bristol Road, Mountainside, N.J. 07092 1- 800 -882 -9100 201- 654 -8100 TELEX 833 -541 
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ANTENNAS, INCA 

For 

Excellence 

In Antennas 
A complete 
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 

With over 1500 
delivered, we've 
helped more 
stations 
penetrate their 
market. 

FCC Directionals 
Pattern Studies 

Multi- Station Arrays 
Full Scale Measurement 

JAMPRO ANTENNAS, Inc. 
6939 Power Inn Road 

Sacramento, CA 95828 
(916) 383-1177 TELEX 377321 
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CONE UIT 
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SYSTEM 

AC POWER DISTRIBUTION PANEL 

GROUND 

THIS GROUND IS THE 
SYSTEM STAR GROUND POINT. 

TO STUDIO 
OR TRANSMITTER 
BUILDING LOADS 

Figure 10. Arrangement of the neutral and green -wire ground system for a single -phase oc dis- 
tribution panel. (Reference 3.) 
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TRANSIENT SUPPRESSION USING 
A VOLTAGE DIVIDER NETWORK 

VARIABLE 
IMPEDANCE 
TRANSIENT 
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ACROSS 
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STRAY 
CAPACITANCE 
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RESISTANCE 

LEADIJUN CTION 
RESISTANCE 

VARIABLE 
IMPEDANCE 
CLAMPING 
ELEMENT 

CLAMPINO.TYPE SUPPRESSOR 
EQUIVALENT CIRCUIT 

Figure 11. The mechanics of transient suppression using a voltage- clamping device. 

stallations, the only alternative is to ap- 
ply discrete protection devices at critical 
points in the ac power system. 

In the business of transient protection, 
you get what you pay for. Discrete de- 
vices are less expensive and usually pro- 
vide less protection compared with a so- 
phisticated systems approach. It is un- 
realistic for a user to expect a group of 
discrete transient suppressors to do the 
job of a much more expensive systems 
design. However, properly applied dis- 
crete devices can prevent equipment 
damage from all but the most serious 
transient disturbances. The key to 
achieving this level of performance lies 
in understanding and properly applying 
discrete protection devices. 

The performance of the discrete tran- 
sient- suppression components available 

Continued on page 58 

CURRENT 
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CONDUCTION 
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Figure 12. The voltage -vs.- current curve for a 

typical bipolar voltage- clamping device. The 
component is designed to be essentially invisi- 
ble in the circuit until the applied positive or 
negative potential reaches or exceeds the con- 
duction knee of the device. 
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Action video with film clarity from the CCD camera with electronic shutter 
When the action heats up and 
the sun beams down, put your 
finger on the electronic shutter 
of the SP -3A. It stops the action 
at speeds up to 1/2000 second - 
fast enough to give you stunning 
slow motion or freeze frames 
with the clarity of 35mm slides. 

The SP -3A incorporates an 
electronic shutter function in its 
CCD chip design. Five shutter 
speeds give you the flexibility 
to record any action with out- 
standing results. The CCD chip 
works wonders with dynamic 
resolution. 

Don't worry about burn -in, 
comet -tailing or smear. Shoot 
into the sun with impunity. 
Kick in the black stretch func- 

CAC 
Computers and Commun cations 

tion and get all the detail in 
backlit scenes. Indoors or out, 
good light or bad, the SP -3A 
performs to the most exacting 
professional requirements. 

THE NEW ENG /EFP STANDARD 

The compact, lightweight SP -3A 
stands up to tough on- 
location assign- 
ments. It's the 

Circle (63) on Reply Card 

CCD camera of choice for one 
of the largest network news 
organizations in the USA. 

As a camcorder, the SP -3A 
accepts either Betacam or M -II 

1/2" format integral VTRs. You 
can also configure it for stan- 
dard NTSC output or remote 
control via multi -core or triax 
cable. !kla, nm IS u .r1li..I, ,.M IraPernark qr Sony tory. 

Make sure you're equipped 
to take your best shot on every 
assignment. Use the SP -3A CCD 
broadcast camera with five - 
speed electronic shutter. For 
more information, call NEC 
today. 

NEC America, Inc. 
Broadcast Equipment Division, 
1255 Michael Drive. Wood Dale. Illinois 80191 
Tel: 312 -860 -7600 

NEC 
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No matter what kind of business you're in, when it 
comes to answering all your video needs. there's 

only one name you need to know: Panasonic.' And 
one number you need to call: 1-800-553-7222. Once 

you do, you'll see that Panasonic offers you one of 
the largest selections of video components and 
accessories. But its what's behind our product line 
that really sets us apart. 

.11111111MIMIPRIP 

Plorimaic PtirPOnlc 

Take our dealer network. There are over 300 

authorized Panasonic Professional /Industrial dealers 

throughout the country. Each with the expertise and 
technical know -how to help you select and design 

the video system that's just right for you. 

Just as important and equally impressive is 

our nationwide service network. Each of our service 

centers is staffed by technicians who've gone through 
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all your industrial video needs. 
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intensive training programs on the repair and 
maintenance of every professional /industrial video 
product we sell. 

So whether you're into video production, post - 
production, training, or sales demonstration, when 
it comes to video, its easy to see just how much 
Panasonic Professional /Industrial Video can do for 
your business. 

Panasonic 
Professional /Industrial Video 

Call Panasonic Industrial Company at I -800- 553 -7222 

for more information and your nearest 
Panasonic Professional Industrial Video dealer 
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Continued from page 54 
to the broadcast engineer has greatly im- 
proved in the past 10 years. 

The variety of reasonably priced de- 
vices now available makes it possible to 
exercise tight control over unwanted 

3PHASE 
POWER INPUT 
FROM UTILITY 
4.wlre WYE) - LEO.1 

(of 3) UTILITY r. -e,1}. COMPANY 
Iv METER 

POLEMOUNTED 
FUSE 

NEUTRAL 

o 

MAIN CIRCUIT 
BREAKER (200A) 

voltage excursions and allows the com- 
plicated electronic equipment being 
manufactured today to work as intended. 
Much of the credit for transient- suppres- 
sion work goes to the computer industry, 
which has been dealing with the problem 
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Figure 13. The application of transient- suppression components to a systemwide protec ion 
plan. Install such hardware with extreme care, and only after consultation with the local ut lily 
company and an electrical contractor. 

IJUVLITY 

LVPSIS? 

Get fast relief with Eastman professional video tape. 
Call your Kodak representative or 
phone 1 800 445 -6325, Ext 801. Eastman 
L Eastman Kodak Company, 1987 Professional Video Tape 
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for more than two decades. 

Types of devices 
Transient- suppression hardware can 

be divided into three categories: ac fil- 
ters, crowbar devices and voltage- clamp- 
ing components. 

The simplest type of ac power -line fil- 
ter is a capacitor placed across the volt- 
age source. The impedance of the capaci- 
tor forms a voltage divider with the im- 
pedance of the source, resulting in the at- 
tenuation of high -frequency transients. 
This simple approach has definite limita- 
tions in spike- suppression capability and 
may introduce unwanted resonances 
with inductive components in the ac 
power- distribution system. 

The addition of a series resistance will 
reduce the undesirable resonant effects, 
but it also will reduce the capacitor's ef- 
fectiveness in attenuating a transient dis- 
turbance. 

Crowbar devices include gas tubes (al- 
so known as spark -gaps or gas -gaps) and 
semiconductor -based active crowbar pro- 
tection circuits. Although these devices 
and circuits can shunt a substantial 
amount of transient energy, they are 
subject to power -follow problems. 

Once a gas tube or active crowbar pro- 

SOME THINGS 
NEVER CHANGE.... 

JUST GET BETTER 

AUDIO DAs 
o ONE INPUT, SIX TRANSFORMER OR 

DIFFERENTIAL BALANCED OUTPUTS 

o MASTER GAIN CONTROL PLUS INDIVIDUAL 
CONTROLS ON EACH OUTPUT 

o MAXIMUM HEADROOM 

o FIELD -PROVEN RELIABILITY 

o COMPATIBLE WITH EXISTING SYSTEMS 

o SUPPORTED BY A LARGE SELECTION OF 
CONTROL /BUFFER /INTERFACE MODULES 
AND POWERED RACK ENCLOSURES 

THE BROADCASTERS CHOICE 
INTERCOM. DISTRIBUTION. MONITORING SYSTEMS 

ROH 
913 West 223rd. Street 
(800)262.4671 
Telex:9102 400 141 

Torrance, CA 9(1502 

InCA :(213)533.5984 
Fax:(213)533.6050 
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Once -in -a- lifetime eve evéhts 
don't happen twice! 
This 8 -lb EFP/ENG Monitor 
confirms your field productions 
are perfect, first time, every time! 
The LVM -5863A Colori 
Audio Waveform Monitor 
confidence tests camera 
and VCR performance 
anywhere. Shows you the 
overall production quality 
immediately...with full 
color (NTSC) and sound. 
LVM -5863A lets you be 
sure all your productions 
are technically and artistically correct 
before you leave the location. The 
LVM -5863A confirms white balance, 
sync and burst levels. Its 2H and 2V 
waveforms show both line and field rate 
signals. A switchable IRE filter makes 
it easy to check peak video. And for 

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

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

external power sources such as vehicles 
and EFP battery belts. 

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

LVM-5883A 

Call toll free 

(800) 645-5104 
In \e 

(516) 23Y 1.Stat6900 

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 I know y,1 

the 
difference. 

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

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

For Product Demonstration Circle (204) on Reply Card For Product Information Circle (205) on Reply Card 
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AC INPUT 

UTILITY 
COMPANY 
METER 

MAIN 
SERIES INDUCTANCE CIRCUIT 
AND RESISTANCE BREAKER 

PRIMARY 
VARISTOR 
AND LIGHTNING 
ARRESTER 

NEUTRAL 

STRAY y CAPACITANCE 

SECONDAR 
VARISTOR 
AND RL 
NETWORK 

TRANSMITTER 
SERIES INDUCTANCE CIRCUIT 
AND RESISTANCE BREAKER 

STRAY 
a_ CAPACITANCE 

SUPPLEMENTAL 
VARISTOR 
AND -0 
NETWORK 

i 

NOTE: 
ONLY ONE AC 
PHASE IS SHOWN 
FOR SIMPLICITY. 

BRANCH SYSTEM 

AC IN 
CIRCUIT BREAKER o- 

125V AC 
INPUT 

AC IN 

AC OUT 

TRANSIENT 
SUPPRESSOR 
PROTECTION 
FUSE 

R.1 
12k, 2W 

TRANSIENT 
SUPPRESSOR 
(In this example 
a varletor) 

TO ALARM SYSTEM 

I 

AC POWERED 
OPTO.COUPLER 
(GE HIIAA2) 

Figure 14. The use of ac system series induc- 
tance and resistance to aid transient suppres- 

LOAD sors in controlling line disturbances. This tech- 
nique is known as staging. 

OUTPUT 
TO PROTECTED 
LOAD 

AC OUT 

5 UHUp %V 1.1 

Get fast relief with Eastman professional video tape. 
Call your Kodak representative or 
phone 1 800 445 -6325, Ext 801. Cas /trnan 
> Eastman Kodak Company, 987 Professional Video Tape 
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tection circuit has fired, the normal line 
voltage and the transient voltage are 
shunted to ground. This power -follow 
current may open protective fuses or cir- 
cuit breakers if a method of extinguish- 
ing the crowbar clamp is not provided. 

Voltage -clamping devices are not sub- 
ject to the power -follow problems com- 
mon in crowbar systems. Clamping de- 
vices include selenium cells, zener di- 
odes and varistors of various types. 

Zener diodes, using improved silicon 
rectifier technology, provide an effective 
voltage clamp for the protection of sensi- 
tive electronic circuitry from transient 
disturbances. On the other hand, power 
dissipation for zener units is usually 
somewhat limited (compared with other 
suppression methods). 

Selenium cells and varistors are differ- 

Figure 15. An open -fuse alarm circuit for a 
fused transient suppressor. 

Do You Want 
To `Talk' Audio? 

AESNET 
ON 

COMPUSERVE 

John Hoffman 
Net 

Administrator 
76703, 1036 
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BTS LDK 6A. The computer camera that leaves 
you in control of every situation 

Che LDK 6A is the computer camera that gives 
rou more time to concentrate on what's impor- 
ant- creativity. 
X11 camera functions are controlled automatically 
)y Total Computer Control moni- 
oring well over 1000 settings. 
rhis allows tubes to be changed 
ninutes before on -air. 
'ull automatic set -up is achieved 
ty pressing one button only ensur- 
ng perfectly registered pictures 
gain and again. 
)igital correction of scans, shad - 
ng and dynamic focus at an 
tptimal 49 points in the picture achieves the high - 
st standard of picture quality. And the same high 
tandard is maintained throughout the whole life 
If the Plumbicon tubes -the computer system ad- 
usts automatically for aging. Anti -comet tail or 
lynamic beam control circuits ensure excellent 
lighlight handling. On -line diagnostics warn of 
lotential problems before they become a fault that 
esults in costly downtime. The LDK 6A is com- 
demented by the compatible portable production 
amera -the LDK 54A. 

Both are compatible with COACH, the remote - 
control and monitoring system for the LDK 6A 
family of triax cameras. COACH provides you 
with a very powerful maintenance facility linking 

cameras in any location to your en- 
gineering base. 
You can rely on LDK 6A, the com- 
puter camera that keeps every- 
thing under control. 
For more information contact 
BTS Inc. 
P.O. Box 30816 
Salt Lake City, Utah 84130 -0816 
Phone: (801) 972 -8000. 

Sales and Service Headquarters 
900 Corporate Drive 
Mahwah, New Jersey 07430 
Phone: (201) 529 -1550. 

s:H Y.Iwr hyY.a 4..1 tn, 
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New York City Midwest 
(201) 529-1550 (312) 803-8060 

Regional Sales Offices 

"Customer Satisfaction is Our Satisfaction" 

BTS 
Broadcast 
Television 
Systems 

A joint company of Bosch and Philips 

Northeast Allegheny 
(207) 283-0777 (201) 529 -1550 

Mid- Atlantic Southeast 
(703) 461-0188 (904) 492-1600 

Southwest Great Plains Northern California Southern California Intermountain 
(512) 335-1481 (507) 334-1891 (818) 766.8184 (818) 766-8184 (801) 972-8000 
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One, two, three o'clock, four o'clock 
log. The Dictaphone 5600 Veritrac 
logger lets you log ... log ... log 
around the clock. 

It's a complete broadcast record- 
ing retrieval system that lets your 
radio station keep its entire broad- 
cast day on the record. In onedepend- 
able unit you get around -the -clock 
verification that you're running your 
advertisers' spots on schedule and 
meeting all your FCC requirements. 
Should you require proof, just play 
back your log around the clock. And 
it's all there on tape. 

The 5600 Veritrac logger. A 
classic from Dictaphone. 

r 
For more information, fill in the 
coupon, or call toll -free: QBE117 

1- 800 -342 -8439 
Mall to: Dictaphone Corporation, 
120 Old Post Road, Rye, NY 10580 -0848 
Name 

Title Phone 

Company 

Address 

City - State Zip 

DICTAPHONES and Verltraca are registered trade- 
marks of Dictaphone Corporation. Rye. N. Y. 81987 
Dictaphone Corporation 

a- J 

Dictaphone 
A Pitney Bowes Company 
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ent in construction, but act similarly on a 
circuit exposed to a transient overvolt- 
age. Figure 11 illustrates the variable 
non -linear impedance exhibited by a 
voltage -clamping device. It also shows 
how these components can reduce tran- 
sient overvoltages in a particular circuit. 

The voltage- divider network estab- 
lished by the source impedance (Z,) and 
the clamping device impedance (Z,) at- 
tenuates voltage excursions at the load. 
It should be understood that the transient 
suppressor depends upon the source im- 
pedance to aid the clamping effect. A 
protection device cannot be fully effec- 
tive in a circuit that exhibits a low source 
impedance because the voltage- divider 
ratio is reduced proportionately. 

A typical voltage -vs.- current curve for 
a voltage -clamping device is shown in 

CABLE CONNECTORS 

NIOHSPEED 
SPARK OAPS 

METAL OXIDE 
VARISTORS 

Figure 16. A hybrid voltage- protection device 
incorporating a gas tube spark gap and varis- 
tor in each suppression element. The design 
goal is to extend the life of the varistor. 
(Reference 4.) 

TO UTILITY SYSTEM 

LEO 1 

LEG2 

LEG 3 

PRIMARY 

Figure 12. When the device is exposed to 
a high -voltage transient, the impedance 
of the component changes from a high - 
standby value to a low- conduction value, 
clamping the voltage at a specified level. 

Selecting a protection device 
Selecting a transient -suppression de- 

vice for a particular application is a corn - 
plicated procedure that must take into 
account the following factors: 

The steady-state working voltage, in- 
cluding normal tolerances. 

The transient energy to which the de- 
vice is likely to be exposed. 

The voltage -clamping characteristics 
required in the application. 

Circuit -protection devices (such as fus- 
es or circuit breakers) present in the 
system. 

The consequences of protection -de- 
vice failure in a short -circuit mode. 

The sensitivity of the load equipment 
to transient disturbances. 

Most transient -suppression equipment 
manufacturers offer detailed application 
handbooks. Consult such reference data 
whenever you plan to use a protection 
device. The specifications and ratings of 
suppression components are not neces- 
sarily interchangeable from one manu- 
facturer to another. 

Carefully weigh the addition of tran- 
sient- suppression devices to a piece of 
equipment or ac power -distribution sys- 
tem. Make allowances for operation of 
the circuit under all conditions. 

Power protection 
Transient -protection methods for a 

broadcast facility vary considerably de- 
pending on the size and complexity of 

Z1 CARRYING 
LOAD CURRENT 

SECONDARY 

NEUTRAL 

Z.3 CARRYING 
LOAD CURRENT 

TO CUSTOMER 

Figure 17. The Delta -Wye transformer configuration for utility -company power distribution. 
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UNWANTED FRAME 
GRABBING STOPS HERE 

OUTPUT PHASE 
INPUT VIDEO 

LÉITCH 

STATUS 

EXTERNAL 
exe 

REFERENCE 
VMS. NNUv 

INPUT VIDEO 
COtON 

DFS -3000N 
DIGITAL FRAME 

ST NGINONgER 

DFS3000N Digital Frame Synchronizer 

If 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 

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. 
823k Greenbrier Circle 
Chesapeake, VA 23320 
(804) 424 -7920 

Circle (40) on Reply Cord 

Leitch Video International Inc. 
10 Dyas Road, Don Mills 
Ontario, Canada M3B I VS 

(416) 445 -9640 
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the plant, the sensitivity of equipment at 
the facility and he extent of transient ac- 
tivity on the primary power lines. 

Figure 13 shows one possible approach 
to transient suppression for a broadcast 
facility. Lightning arresters are built into 
the 12kV to 208V 3 -phase pole- mounted 
transformer. The service drop comes in- 
to the meter panel and is connected to a 

primary lightning arrester (General Elec- 
tric Company No. 9L15CB002) and a pri- 
mary varistor (GE No. V151DA40). 

The circuit shown in Figure 13 is dupli- 
cated three times for a 3 -wire Wye (208V 
phase -to- phase, 120V phase -to- neutral) 
power system. 

The primary arrester and varistor are 
placed at the service drop input point to 
protect the main circuit breaker and 
power- system wiring from high -voltage 
transients that are not clipped by the 
lightning arrester at the pole or by the 
varistors later in the circuit path. 

The primary varistor has a higher 
maximum clamp voltage than the varis- 
tors located after tte main breaker, caus- 
ing the devices downstream to carry 
most of the clamp -mode current when a 

transient occurs (assuming low system 
inductance). If the main circuit breaker 
opens during a transient disturbance, the 
varistor at the service drop entrance will 

keep the spike voltage below a point at 
which it could damage the breaker or 
system wiring. 

Placing overvoltage protection before 
the main service breaker may be con- 
sidered only when the pole- mounted 
transformer feeds a single load and when 
the transformer has transient protection 
of its own, including lightning arresters 
and primary -side fuses. Consult the local 
power company before you place any 
spike- suppression devices ahead of the 
main breaker. 

Transient protection immediately after 
the main breaker consists of a secondary 
varistor (GE No. V 131 DA40) and a capac- 
itor (0.1µF at 5kV) between each leg and 
neutral. A 4752 10W series resistor pro- 
tects the circuit if the capacitor fails. It 
also reduces the resonant effects of the 
capacitor and ac distribution -system 
inductance. 

The varistor clips overvoltages as pre- 
viously described, and the resistor- capac- 
itor network helps eliminate high -fre- 
quency transients on the line. The capac- 
itor also places higher capacitive loading 
on the secondary of the utility- company 
step -down transformer, reducing the ef- 
fects of turn -on spikes caused by capaci- 
tive coupling between the primary and 
the secondary of the pole- or surface- 

Its 3:55 a.m. Do yp 
your transmitter is 

mounted transformer. 
As an extra measure of protection, a 

supplemental varistor (GE No. V130- 
HE150) and RC snubber are placed at the 
primary power input to the transmitter. 
Transient suppressors are placed as 

needed at the ac power distribution and 
circuit -breaker box. 

Staging 
The transient- suppression system 

shown in Figure 13 uses a technique 
known as staging of protection compo- 
nents. An equivalent circuit of the basic 
system is shown in Figure 14. The stag- 
ing approach takes advantage of the ser- 
ies resistance and impedance of the ac 
wiring system of a facility to aid in tran- 
sient suppression. 

When appreciable inductance or resis- 
tance exists in an ac distribution system, 
the protection components located at the 
utility- company service -drop entrance 
(the primary suppressors) will carry most 
of the suppressed -surge current in the 
event of a lightning strike or major tran- 
sient disturbance. The varistors and RC 
networks downstream (the secondary 
and supplemental suppressors) are rated 
for clamp voltages lower than the pri- 
mary protection devices. With the assis- 
tance of the ac circuit series resistance 

Now your transmi-ter can 
alert you to problems by 
phone- anywhere, anytime 
with the VRC -1000 Remote 
Control. A preprogrammed, 
synthesized voice quotes para- 
meters, you make ad: ustments 
right on your Touch- 

where for fast trouble- shooting 
capability. 

VDT and printer options 
Full automatic commands 
Fully secure 
Automatic alarm reporting 
and correction 

Tone® phone. Or, yc_ GENTNER -a e- Pending 

can dial from any PF PgpOUCTS DIVISION __ 

51 2 408 926-3400 Telex II 510 -600 -1446 GENTNER 
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"Our Klystrons have tested tough in the field 
and proven to lower operating costs" 

Rugged Amperex klystrons get you on the air, and keep 
you on longer, at a lower cost. Amperex UHF klystrons 
are built with more than three decades of design. pro- 
duction and proven field experience that broadcasters 
have come to rely on. 

Performance data shows that our unique alumina 
ceramic -to -metal construction adds significantly to the 
life of our tubes. Actual station records show Amperex 
klystrons having average operating lifetimes exceeding 
32,000 hours and peak lifetimes in excess of 80.000 
hours. 

Amperex klystrons reduce your operating costs. The 
advanced, low voltage, Annular Beam Control design 
allows you to operate with efficiencies in excess of 65 %. 
Cooling costs are also reduced by giving you a choice of 
a highly effective vapor cooling, vapor condensation or 
water cooling system. 

By using an innovative external cavity design there is at 
least a 40% savings in tube replacement cost. com- 

pared to internal cavity klystrons, since only the tube is 
replaced. 

With Amperex klystrons you select tubes with output 
power up to 64kW. Any one tube can cover the entire 
UHF range of 470MHz to 860MHz. 

When you want the "tough tubes ", choose the Amperex 
klystrons with proven "on- the -aire performance. 

Ask about our new YK1270 air cooled klystron with 
an output power of 16.5 kW vision or 11 kW combined. 

LE 

GE 

oa 

PA 

02 

O2 E. OS 0.1 IA R 1A 1.5 

wow VOLTAGE 

KLVSTROR OUTPUT VOLTAGE VERSUS INPUT VOLTAGE (RELATIVE VALUE 

800 -227 -1613 
Thinking of new in- 
stallations. retrofitting, 
improving on- the -air 
performance or reduc- 
ing operating costs? 
Call Peter Fochi at 
the above toll free 
number for complete 
information. 

Amperex ̀ Electronic Corporation 
A NORTH AMERICAN PHILIPS COMPANY 

230 Duffy Avenue, Hicksville, NY 11802 

Phone: 516 /931.6200 TWX: 510/221 -1839 WATTS: 1- 800-227 -1613 
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Videotek's new 
"no- frills" wave- 
form monitor 
keeps value - 
minded engineers 
happy. 

Get back to basics with 
the new TSM 50, the most 
affordable 5" waveform 
monitor you're likely to 
find anywhere. 

Right from the box, this 
economical, "no- frills" 
unit is ready to go to 
work. With two select- 
able inputs; switchable 
FLAT, IRE or CHROMA 
filtering and band- 
widths up to 6 MHz for 
almost every applica- 
tion. It's built to be 
reliable and designed to 
get the job done right. 

Don't pay for bells 
and whistles you don't 
need. See your Videotek 
dealer for the happy 
details today. 

243 Shoemaker Road, Pottstown, Pennsylvania 19464 
(215) 327 -2292 TWX 710 -653 -0125 FAX (215) 327-9295 
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VIDEOTEK 

IN 
Designed for real needs. 
Priced for real budgets. 

DATUM 5300 ITP 

Intelligent Time Processor 
The 5300 ITP provides SMPTE /EBU time code support for any video 
application. The unit is expandable, with configurations ranging from 
a basic LTC reader /generator to a full- function processor with VITC 
and character insertion. 

Microprocesscr Based 
NTSC and PAL. Formats 
Dub or Jam Sync Modes 
Parallel BCD Time Outputs 
User Bit Outputs 

Character Inserter Option 
VITC Reader /Gen Option 
Expandable Design 
Low Power Requirements 
Compact, M Ddular Design 

For more information on this and other DATUM video products, call or write. 

Datum Inc Timing Division 
1363 S. State College Blvd., Anaheim, CA 92806 -5790 
(714) 533 -6333 
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and impedance, they exercise tight con- 
trol over voltage excursions. 

Staged suppression design also pro- 
tects the system from exposure caused 
by a transient -suppression device that 
becomes ineffective. The performance of 
an individual suppression component is 

more critical in a system that is protected 
at only one point than it is in a system 
protected at several points. The use of 
staged suppression also helps prevent 
transients generated by load equipment 
from being transmitted to other sections 
of a facility, because suppressors can be 
located near offending loads. 

Do not place transient suppressors of 
the same type in parallel to gain addi- 
tional power -handling capability. Even 
suppressors that are identical in part 
number have specified tolerances, so de- 
vices placed in parallel will not share the 
suppressed -spike current equally. 

Design cautions 
Install transient suppressors at the utili- 

ty service entrance with extreme care 
and only after consulting an experienced 
electrical contractor and the local utility 
company's engineering department. 

Although the addition of transient pro- 
tection to an ac feed is vital to the long- 
term survival of the equipment down- 
stream, the action of surge -suppression 
devices can cause one or more of the fus- 
es at the service -drop transformer to 
open, creating a single - phasing condi- 
tion. Positive protection against contin- 
ued operation under such a condition is 
necessary if transient -protection devices 
are installed at the service entrance of a 
facility. 

Protection -device failure is rare, but it 
can occur, causing damage to the system 
unless the consequences of the failure 
are taken into account. Before installing 
a surge -limiting device, examine what 
would happen if the device failed in a 
short circuit (which is generally the case). 

Check for proper fusing on the protect- 
ed lines, and locate transient -limiting de- 
vices in sealed enclosures to prevent 
damage to other equipment or injury to 
people if a device failure occurs. 

In the failure mode, current through 
the protection device is limited only by 
the source impedance. High currents can 
cause the internal elements of the device 
to melt and to result eventually in an 
open circuit. However, the high currents 
often cause the component package to 
rupture, expelling package material in 
both solid and gaseous forms. 

A transient suppressor must be fused if 
the line on which it is operating has a cir- 
cuit breaker (or fuse) rating beyond the 
point that would provide protection 
against package rupture of the suppres- 
sor. Selecting the fuse is a complicated 
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On the Air with AEG. 
First -class technological achieve- 
ments are a tradition at AEG. 
These successes are based on well - 
founded experience, since AEG 
can look back on 80 years of proven 
transmitter design experience. 
Moreover, AEG has been building 
broadcasting transmitters since 1923, 
and today it is one of the leading 
manufacturers offering innovative 
expertise in broadcasting. 

Modern high -power transmitters 
with ratings from 100 to 600 kW, a new 
program of long, medium and short 
wave broadcasting transmitters and 
more than 80 Pantel transmitters 
throughout the globe represent ultra- 
modern engineering perfection. 
Pantel is E PDM method of modulation 
having high overall efficiency. 
Significant savings of energy are 
achieved by using DAM (dynamically 
controlled amplitude modulation) 
conveniently applicable to Pantel 
transmitters. AEG supplies on a turn- 
key basis complete broadcast 
transmitting stations that guarantee 
high operational reliability, economic 
operation and long life. Further 
advantages are full remote -control 
facilities suitable for unattended oper- 
ation, and compact mechanical 
design. 
In addition to the high -power 
transmitters, AEG also supplies 
complete broadcast transmitting 
stations for VHF FM and Band IVN 
television including suitable antenna 
systems satisfying all directivity 
and gain requirements. Of course, 
maintenance and thorough technical 
training by experts are considered 
natural elements of the total 
AEG service. 

Circle (43) on Reply Card 

AEG Aktiengesellschaft 
Kommunikationstechnik 
Sickingenstrasse 20 -28 
D -1000 Berlin 21 

Telephone: (030) 3463 -0 
Telex: 181819 
Telefax: (0 30) 34 632419 

rPlease send me further information on 
high -power transmitters from AEG: 

Name 

Company 

Address 

L . NAK]142k 

AEG 
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procedure involving an analysis of the 
transient energy that must be sup- 
pressed, the rupture current rating of the 
suppressor and the time delay of the fuse. 
Transient -suppressor manufacturers can 
provide guidance on fuse selection. 

The monitoring circuit shown in Figure 
15 can be used to alert maintenance per- 
sonnel to an open fuse. This provision is 

important for continued safe operation of 
sensitive load equipment. 

Lead length is another important fac- 
tor to consider when installing surge -sup- 
pression components. Use heavy, solid 
wire (such as No. 12 of minimum length) 
to connect protection devices to the ac 
lines. Avoid sharp bends. If possible, 
maintain a minimum bending radius of 
eight inches for interconnecting wires. 
Long leads act as inductors in the 
presence of high- frequency transients 
and as resistors when high -current 
surges are being clamped. 

Give careful attention to proper heat - 
sink design when installing transient -sup- 
pression devices. Some suppressors re- 
quire an external heat -sink to meet their 
published specifications. Failure to pro- 
vide an adequate heat -sink can result in 
premature device failure. 

Spike- suppression components fail 
when subjected to transients beyond 
their peak current /energy ratings. They 
also can fail when operated at steady - 
state voltages beyond their recommend- 
ed values. 

Examine the manufacturer's product 
literature for each discrete protection de- 
vice that you are considering. Many corn- 

TO UTILITY SYSTEM 

LEG 1 

NEUTRAL 

LEG 2 

panies have applications engineering 
departments that can assist in matching 
their product lines to your needs. 

Consider using hybrid protection de- 
vices that provide increased product life- 
time. For example, a varistor normally 
exhibits some leakage current. This leak- 
age can lead to device heating and even- 
tual failure. Hybrid devices are available 
that combine a varistor with a gas -filled 
spark -gap device to hold the leakage cur- 
rent to zero during standby operation, 
extending the expected product lifetime. 
During a transient, the spark gap fires 
and the varistor clamps the pulse in the 
normal way. (See Figure 16.) 

Utility- company interfacing 
Most utility- company connections in 

the United States are the standard Delta - 
Wye type, as shown in Figure 17. This 
transformer arrangement usually is con- 
nected with the Delta side facing the 
high voltage and the Wye side facing the 
load. This arrangement provides good 
isolation of the load from the utility and 
retards the transmission of transients 
from the primary to the secondary. The 
individual 3 -phase loads are denoted by 
ZI, Z2 and Z3. They carry load currents 
as shown. 

When using a Wye -connected system, 
it is important that the building's neutral 
lead be connected to the midpoint of the 
transformer windings. The neutral line 
provides a path for the removal of har- 
monic currents that may be generated in 
the system because of rectification of the 
secondary voltages. 

2 -1 CARRYING 
LOAD CURRENT 

SECONDARY 

1 
TO CUSTOMER 

Z -2 
CARRYING 
LOAD 
CURRENT 

Z-3 CARRYING 
LOAD CURRENT 

Figure 18. The Open -Delta (or V -%9 utility- company service connection. Use of this configura- 
tion is not recommended because of the system's poor voltage regulation, high third- harmonic 
content and transient disturbance propagation characteristics. 
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Some utility connections, however, use 
the Open -Delta arrangement shown in 
Figure 18. Customers often encounter 
problems when operating a sensitive 
3 -phase load from such a connection be- 
cause of the system's poor voltage -regu- 
lation characteristics during varying load 
conditions. The Open -Delta configura- 
tion also is subject to high third- harmonic 
content and transient propagation. The 
three loads and their respective load cur- 
rents are shown in the diagram. 

Other primary power connection ar- 
rangements are possible, such as Wye -to- 
Wye or Delta -to-Delta. Like the Delta-to- 
Wye configuration, these systems are not 
susceptible to the problems that can be 
experienced with the Open -Delta (or 
V -V) service. 

The Open -Delta system can develop a 

considerable imbalance between the in- 
dividual phases in either voltage or 
phase, or both. Such an occurrence can 
introduce a strong 120Hz ripple frequen- 
cy in 3 -phase power supplies, which are 
designed to filter out a 360Hz ripple. The 
possible effects of this 120Hz ripple in- 

clude increased noise in the supply and 
possible damage to protection device! 
across power -supply chokes. 

Depending on the loading of an Open. 
Delta transformer arrangement, higt 
third- harmonic energy can be trans 
ferred to the load, producing transient: 
of up to 300% of the normal voltage 
These transients can severely strain rec 
tifiers, capacitors and inductors in the 
power supply as well as add to the sup 
ply's output noise. 

Phase -to -phase balance 
The phase -to -phase voltage balance o 

a utility company line is important to t 

broadcast facility, not only because o 
the increased power -supply ripple an im 
balance may cause, but also because o 
the heating effects that may result. Ever 
simple 3 -phase devices such as motor: 
must be operated from a power line tha 
is well -balanced (preferably within 1 %). 

Studies have shown that a line imbal 
ance of only 3.5% can produce a 25% in 
crease in the heat generated by a 3 -phase 

motor. A 5% imbalance can cause a 50 ' 

increase, which is potentially destruc 
tive. Similar heating also can occur in th' 
windings of 3 -phase power transformer 
used in broadcast equipment. 

Phase -to-phase voltage balance can b. 

measured accurately over several day 
with a slow -speed chart recorder. Th. 
causes of unbalanced operation usual!: 
are large single -phase power users of 

the 12kV distribution line. Uneven cut 
rents through the utility- company pow 
er- distribution system will result in ur 
even line -to-line voltages at the custom 
er's service -drop entrance. I: :))) 
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Inside THE TAPELESS STUDIO" 

Direct -to -Disk 
DIGITAL MULTITRACK RECORDER 

Already proven in leading studios through- 
out the world, the Direct -to -Disk Multi- 
track Recorder is now available in stand- 

alone, remote operated 4, 8, and 16 -track units. 
Powerful new software provides fast, flexible 

automated editing features unavailable with 
conventional tape -based multitracks, such as 
individual track offsets, auto fly -ins, and multi- 
ple loops on every track. 

The terminal screen gives a complete, easy -to- 
read visual display of all track information. 

Using a mouse you identify splice points 
with microsecond precision on the 

display, instructing the computer to digi- 
tally crossfade from section to section. 

Unhappy with that edit? Splice 
points and crossfade times can be 
adjusted with ten microsecond 
accuracy. Or you can 
define a completely dif- 
ferent set of edit points. 

Because you never 
disturb your original 
tracks, Direct -to -Disk 
editing is completely 
non -destructive. You 
can construct dozens of 
different edits from the 
same material and A/B 
each one. Bounce again 
and again with no 
loss of fidelity. 
Even punch -in without erasing. The computer 
records and logs each move, and can instantly 
retrieve any pass for comparison. 

With Direct -to -Disk, audio information is 
recorded and stored on a network of reliable, 
high -speed winchester hard disk drives, which 
offer not only superior audio fidelity and data 

integrity compared to tape, but superior per- 
formance. And because winchester disks are a 

random access medium, 
rewind, fast -forward, auto - 
locate and SMPTE lock are 
instantaneous. 

With variable digital sampling rates of up to 
100 kHz, 16 -bit resolution, 0.04% distortion 
and 96 dB signal -to -noise ratio, Direct -to -Disk 
offers by far the best fidelity of any multitrack 
on the market today. 

The stand -alone Direct -to -Disk is based on 
the same hard =NE disk storage and proprietary 

processing technology that has 
made the Synclavier l' the 
industry standard for reli- 
able performance in the 
studio and on the road. 
And like the Synclavier. 
the Direct -to -Disk system 
is modular and software 
updateable. 
As new fea- % 1 / 
tures become 
available, you 
upgrade simply by load- 
ing in a floppy disk. 

There is only one to- 
tally integrated disk - 
based digital audio record- 
ing and editing system 
for today's music produc- 

tion and audio post- production requirements 
-the Direct -to -Disk Multitrack Recorder. 

Di 
gland 

White River Jct.. Vermont 05001 
181121245.58IM1 

NEW ENGLAND DIGITAL OFFICES Nen York 12121 977-4510 Los Angeles 12131 651 -4016 Chicago 11171 266-0266 

AUTHORIZED DISTRIBUTORS Nashville 16151 327 -4343 Toronto 14161 868 -0528 England 44 -1- 202 -4366 France 33- 1 -48-76 -1144 Japan 03.354.3317 West Germans 44- 7131 -3811 

Sen. fouira Dimrt -to -Disk and The Tapeless Studio are trademarks Id New England Digital. Product specifications are subir,: m change mania notice. Copyright /45' \, l nelmul Digital. 
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SUPER VHS. 
A PERFECT FIT...EVERYTIME. 
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S -VHS. It's the single FINALLY! THE UNIVERSAL FORMAT quality, S -VHS is in a 
system solution so 

THAT TAKES YOU FROM 
class by itself. 

versatile yet so 
ACTION, TO EDITING, TO DUPLICATION Another reason to 

affordable, you can take a closer look at virtually walk through WITHOUT MISSING A STEP. JVC's S -VHS VCRs is 
any assignment without 
the hassle of format switching and 
equipment changes. 

Finding a value -packed solution for a 
marketplace that demands higher and higher 
levels of technical performance is actually 
nothing new for us at JVC. After all, JVC lit 
the spark that started 
a video revolution 
with the develop- 
ment of VHS over a 
decade ago - and S -VHS 
is a direct descendant of 
that proven technology. 

With S -VHS, we've 
taken advantage of all the 
advances accumulated over 
the 10 years since JVC first introduced 
VHS - advances in video heads, video cir- 
cuitry and video tape - and refined them. 

One of the refinements is in the area of 
resolution. JVC's engineers have designed 
the S -VHS system to deliver a major 

increase in resolution - over 400 lines. 
In short, when it comes to picture 

compatibility. You can automatically record 
and play conventional VHS tapes on S -VHS. 

That means you can put all the benefits of 
S -VHS to work for you without going through 

the work and expense of converting your 
current VHS tape library. 

Plus, S-VHS from JVC 
stays sharp, generation 

after generation. 

Add it all up, and you'll 
see that when it comes 

to giving you straight 
answers about what 
S -VHS means to you, 

there's just one place to 
call -your S-VHS authority -JVC. 

S-VHS from JVC. 
The flexible 

format you can 
slip right into. 

For literature or 
a demonstration, call 

toll free: 1-800-JVC-5825. 
JVC Professional Products Company, 

41 Slater Drive, Elmwood Park, NJ 07407. 

rramaim 
«:ì;ì --- . 

vim 
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Circuit -level 
applications 
Equipment reliability can be increased by building 
transient protection into broadcast hardware. 

The design of any piece of electronic 
equipment is a complicated process that 
is the domain of design engineers, not 
users in the field. Many manufacturers 
are now building transient protection in- 
to their products. This work is welcomed 
because effective transient suppression is 

a systems problem that extends from the 
utility- company ac input to the circuit 
boards in each piece of equipment. 
Although progress has been made, more 
work needs to be accomplished on cir- 
cuit -level transient suppression. 

Case histories 
Some low -voltage power supplies used 

in broadcast equipment are, at best, only 
adequate. All too often, power to an ex- 
pensive piece of equipment is derived 
from a circuit that has virtually no tran- 
sient overvoltage protection. This type of 
supply certainly will work, but it falls 
short of the "state of the art," and is less 
than the industry should expect from 
professional equipment. 

Figure 19 shows the recommended 
transient protection for a typical low - 
voltage series -regulated power supply. 
MOVI, 2 and 3 clip spikes on the incom- 

Acknowledgment: The author wishes to thank Roger 
Block, president of PolyPhaser Corporation. Gardner 
ville. NV. and Howard Mullinack of Orban Associates, 
San Francisco, for their help In preparing this report. 
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They don't make 'em like they used to. And that's probably a good thing! Broadcast equipment 
today is much more sophisticated than the gear in use 20 or even 10 years ago. This increased 
sophistication, however, requires a greater level of attention to transient suppression. 
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Dur Real-Time Analyzer is so revolutionary, 

people spend all day 

list' i ng to the test signal. 

Unlike any other test instrument, the new dbx RTA -1 lets you 
ieasure frequency response with actual broadcast programming as 

the test signal. In depth, in 
detail, and while you're on the 
air - not just during costly 
down time. 

In other words, the dbx 
RTA -1 is capable of telling 

ou virtually everything you need to know about the frequency 
esponse of any transmitter, link, studio equipment, or anything in 
etween. Even if 50,000 people happen to be tuned in. 

Use the RTA -1 to see, for the first time, the true effects of signal 
rocessing and noise reduction during broadcasting. Pinpoint 
roblem areas and troubleshoot components. You can even use the 
rfA -1 in monitoring your proof of performance - or anyone else's. 

Of course, the RTA -1 has other capabilities too (would you 
expect any less from the makers of the world's leading signal- proces- 
sing systems ?). You can store, recall and manipulate up to 16 

curves. You can hold peaks, isolate 1 /3- octave bands, and average 
program signal over any period. You can even measure the old - 
fashioned way, using the RTA -l's stereo pink -noise generators. 
And we should also point out the RTA -1's compatibility with equaliz- 
ers, PCs, color monitors and printers; its menu -driven microcompu- 
ter architecture; its two mike and six line inputs, its preamps, its 
phantom power supplies. 

Call 1 -800- 525 -7000 x D252 for an analysis of our real -time 
analyzer, including a Broadcaster's Information Packet. In the 
meantime, you and your listeners can sit back and 
enjoy the test signal. 
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NOTES. 
MOV., AND MOH O ARE GE NOV RVIOOLAOOB. 

Z. MOSS IS A GE NOV RVMIZR10. 
0. COMPONENT VALUES NOT SHOWN ARE VOLTAGE.DEPENOENT . 

ES ARE SELECTED ACCORDING TO SYSTEM DESIGN. 

o 
REGULATED OUTPUT .I 

o 
REGULATED OUTPUT .2 

o- 

AC 

AC 

iC.1 

R.O 

ZPU 

POS O' 

04,6W 
OE DIODE C 3 = 
NA00A BRIDGE 

REG 

VOLTAGE REGULATOR 
DRIVER 

OND 

r °01.09. 

D. IC. CS Ç6 

xWMTaF TO.D,,F 0.001,E 

11 

IC VO TAGE 
REGULATOR 

CT - 
0.1,FT 

N 

Figure 19. The recommended transient overvoltage protection for a low -voltage power supply. 
A circuit such as this will survive well in the field despite frequent transient disturbances. 

FIGURE IA). RELAY TRANSIENT SUPPRESSION. 

(SALO 

IN THIS APPLICATION 
USE AGE MOV NV39ZA6. 

FIGURE (BI. SWITCH ARCING SUPPRESSION. 

IN THIS APPLICATION. USE AGE 
MOV RVIOOLAIOA (FOR MOTORS LESS 

THAN I HORSEPOWER). 

MOTOR 

FIGURE ICI. SCR TRANSIENT SUPPRESSION. 

IN THIS APPLICATION, CR.I SHOULD 
BEAN ST SEMICON 00,0611A11AS, R.1 

SHOULD BE 2005 110W) AND 
Cl SHOULD BE 0.1,F ATSLV 

Ill POWER 

FIGURE IDI. TELCO LOOP TRANSIENT CLIPPING. 

IN THIS APPLICATION. 01.1 AND CR.2 
SHOULD BE GEN. SEMICONDUCTOR 01.511EI2CA 

DEVICES IMASIMUM INPUT LEVEL 1008. 
INCLUDING HEADROOM,. 

TULLO LINE 
A DID) INPUT 

CH I 

AU01000T 

Figure 20. Transient - suppressor applications for several common circuit configurations. 

ing ac line, and Cl aids in shunting turn - 
on, turn -off and fault spikes on the sec- 
ondary of T1. Resistor RI protects diode 
bridge D1 by limiting the amount of cur- 
rent through D1 during turn -on, when 
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capacitor C2 (the main filter) is fully dis- 
charged. MOV4 protects series regulator 
Q1 and the load from damage because of 
transients generated by fault conditions 
and load switching. The varistor is 

chosen so that it will conduct current 
when the voltage across L1 is greater 
than would be encountered during nor- 
mal operation. Diode D2 protects QI 
from back -EMF kicks from L1. 

Three -terminal integrated- circuit volt- 
age- regulator Ul is protected from exces- 
sive back -current because of a short dr- 
cuit on its input side by diode D3. Capac- 
itors C3, 4, 5, 6 and 7 provide filtering 
and protect against RF pickup on the sup- 
ply lines. Diode D4 protects U1 from 
back -EMF kicks from an inductive load, 
and zener diode D5 protects the load 
from excessive voltage in case U1 fails 
(possibly impressing the full input volt- 
age onto the load). D5 also protects Ul 
from overvoltages caused by spikes gen- 
erated through inductive load- switching 
or fault conditions. D6 performs a similar 
function for the input side of Ul. 

Figure 20 shows additional circuit -level 
applications for transient suppressors. 
Any transistor that switches an inductive 
load must be provided with transient pro- 
tection, as shown in Figure 20(a). Protec- 
tion also is required for switches that 
control an appreciable amount of power, 
as illustrated in Figure 20(b). The use of a 
spike suppressor across switch or relay 
contacts will greatly extend the life of 
the switching elements. 

SCR control of the power input to a 

large transformer is common in transmit- 
ter equipment today, and some form of 
protection is vital to long -term reliability. 
The surge protector shown in Figure 
20(c) will clip spikes generated by the 
transformer during retarded -phase 
operation. 

Transient suppression often is desir- 
able on telephone company audio or da- 
ta loops. The spike -clipping devices 
shown in Figure 20(d) are selected based 
on the typical audio voltage levels (in- 
cluding headroom) used on the line. 

For maximum protection of microcom- 
puter equipment, transient suppression 
must be designed into individual circuit 
boards. Figures 21(a) and (b) illustrate 
typical applications of on- the -board spike 
suppression. The devices used are Gener- 
al Semiconductor DQA /DQB series DIP 
TranZorbs. Four individual TranZorb de- 
vices are included in each DIP package, 
making it possible to conveniently place 
them on crowded printed circuit boards. 
Figure 21(c) shows an application of tran- 
sient suppression in a voltage -follower 
circuit, common in many analog data - 
acquisition systems. Note the use of sup- 
pression devices at the power -supply 
pins of the circuits shown in Figures 21(a) 
through (c). 

Figure 21(d) illustrates an alternative to 
the transient -protection arrangement 
shown in Figure 20(d). The Figure 21 cir- 

Continued on page 78 
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Announcing the Pro Series 
S -VHS video production 
system -by any standard \\\\ \ 
of measurement in \4 
a class by itself. \\\\` (i# 

Panasonic \\`\, \\ 
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The Panasonic 
Pro Series 400-line 

high- resolution video 
production system. 

In this S -VHS 
System, dot 
interference has 
been completely 
eliminated. The luminance 
and chrominance signals 
are output separately. This 
gives S -VHS video signals 
extremely clear color grada- 
tions and truly brilliant colors. 
All this -without 
sacrificing upward 
compatibility with 
standard VHS. 
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Improved Cost /Performance. 

Equipment: 
Upgrade your system even 
as you cut your costs: lower 
equipment, operating costs. 
Higher 400 -line resolution. 

System Simplification: 
Typical 3/4" 2 -hour playback 
system -costly, 
complicated components. 

VCR FORMAT COMPARISON* 
Edit VCR VHS 3 4 Pro Series 

List Price $ 4,400 8,000 5,900 

Max Rec Time (Min) 120 60 120 

ENG Rec Time (Min) 120 20 120 

Tape Cost $ p 9 40 Studio 
30 ENG 20 

Resolution 
In Color Mode 240 + 260 + 400 + 

S/N (In color mode) 45dB 4 46dB + 47dB + 

Panasonic Pro -Series S -VHS 
2 -hour playback system - 
requires no controller, only 
1 TBC, only 1 VCR. 

Lower Tape Running Costs: 
It takes six 3/4" 20- minute 
cassettes to equal the 
ENG recording time of one 
S -VHS cassette. 

S-VHS TBC 

Panasonic 
Professional /Industrial Video 'Based on 

Panasonic Edit Machines 

Call Panasonic Industrial Company at 1- 800 -553 -7222 for more information and the name of your nearest Panasonic Professional, Industrial Video Dealer. 

Circle (51) on Reply Card 

www.americanradiohistory.com

www.americanradiohistory.com


FIGuRE OH LOGIC CIRCUIT PROTECTION FIGURE M LOGIC CIRCUIT TRANSIENT SUPPRESSION 

MIC I 
FRDG.YED 

I 

lCONTINUE SHOWN 
FOR OTHER LINES 

CI CUIT RD EDGE CONNECTOR 

MICROPROCESSOR UNIT 

UAPT PORT PROCESSOR 

CIRCUI 

DATA SEND 

CARD DO CO 

DATA 
RECEIVE 

CTOR 

FIGURE ICI. VOLTAGE FOLLOWER SPIRE PROTECTION. 

INPUT 

OUTPUT 

NOTE 
FOR THE APPLICATIONS 

T 
FIGURES SHOWN 

. 
THROUGH IC DOA. 

GEN. SEMI. 
DEVICE SHOULD EE USED. 

FIGURE IDI. AUDIO TELCO LOOP PROTECTION. 

STUDIO AUDIO 
OUTPUT 

NOTE 
FOR A MAXIMUM INPUT LEVEL OF 

TOUR 

CR., 
(INCLUDING 

G D SEA GEN pSEMI 
DIO INPUT 

LEVELO R. USE TWO CUM. 
IN SERIES 

Figure 21. Application of transient- suppression devices to microcomputer analog voltage 
sampling and audio circuits. 

We Guarantee... 
We guarantee that our camera tripod 
plates and VTR /Camera Cables will last 
longer than other manufacturers'... 
or we will replace them at No Charge. 

ENG crews and maintenance supervisors report 
that TSM camera tripod plates and VTR /Camera 
Cables last 2 to 4 times longer than other makes. 

Continued from page 74 
cuit prevents the introduction of noise in- 
to high- quality audio program lines be- 
cause of common -mode imbalances that 
may result from transient suppressors be- 
ing tied to ground. The use of a low -ca- 
pacitance suppressor (as specified) en- 
sures minimum capacitive loading on the 
telco circuit. 

The traditional protection element used 
for telephone company lines is the gas 
tube, which has been used for many 
years to replace the older carbon buttons 
that became noisy with time. The gas 
tube (and its carbon predecessor) pro- 
tects central office personnel if a high - 
voltage power line comes in contact with 
a telephone cable. Protection of custom- 
er equipment is of secondary importance. 

For balanced telco lines, critical tran- 
sient considerations include both the 
above -ground voltage of the two conduc- 
tors (the common -mode voltage) and the 
voltage between the two conductors (the 
differential -mode voltage). When individ- 
ual clamping devices are used on each 
conductor, as shown in Figure 20(d), one 
device will inevitably clamp before the 
other. This action can create a significant 

Quick Release Tripod Mounts. Rugged, 
reinforced construction with positive lock- 
ing... plus extra holes for optimum bal- 
ance. Models shown are for Ikegami and 
Sharp cameras. Models for other cameras 
available soon. 
VTR /Camera Cables. Heavy duty pull, twist 
and bend strain relief design at connec- 
tors. Crews like cable flexibility and long life. 
Available for I kegami, RCA, Sharp, Hitachi 

and Sony cameras and popular portable VTRS. 
Mono -Brace increases stability when using 
long focal length or heavy lenses. Perfect 
prescription for back pain. 
Mic and Light Adapters for Ikegami cameras. 
The TSM -MLA is a simple solution for combo 
mounting of shotgun mic and light. 
BCTV Zoom and Focus Controls. Smooth 
2 speed Zoom control clutch prevents end 
stop damage. Focus control has drag adjust- 
ment. Drive cables have dust seals. 
Call or write for complete details and inquire 
about our Warranted Lens Repair service. 

TOTAL SPECTRUM 
INC. MANUEACTITAING 

20 Virginia Avenue, West Nyack, NY 10994 
(914) 358 -8820 
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INTRODUCING 
FOTOVII PRO 

The perfect film video processor for video and broadcast production, 
law enforcement and security work, fire departments, laboratories, medical, 

publishing, newspapers, advertising and public relations, 
education, sales training, real estate, used car and boat sales, etc. 

Flexible- Handles negative (generates positive 
image) and positive film, color and 
black-and-white. 

Quick and easy -To set 
up and view the image 
all you need is a monitor 
or TV set. Just hook up 
Fotovix and you're ready 
to go. 

Manipulate the image - 
Zoom in up to 6X and use 
the Fotovix Editor to 
crop the image to see 
only what interests you. 
Use the built -in pointer 
to key in on important 
details. Discover details 
you may not have known 
existed. 

Color correct- Adjust 
color and brightness to view 
the image with greater clarity. 

Genlock -Fotovix Pro's 
Genlock capability lets 
you integrate and review 
multiple images on a 
single monitor by use of 
an SEG (Special Effect 
Generator) or a switcher. 

Instant proof prints - 
just add a video printer 
and make color or black - 
and -white prints of what 
is on the monitor. Perfect 
for making on- the -spot 
records for review or 
distribution. 

Easy image storage - 
You can easily transfer Fotovix 

images to videotape, still video 
floppy, optical laser disc or computer 

memory device (after digitizing) by adding 
the appropriate equipment. 

Compact, portable and cost effective -Fotovix is a neat, 
self-contained unit weighing only 13 pounds that can be easily 

carried and installed anywhere. Nothing else available anywhere 
near the price offers Fotovix' level of image quality and versatility. 

TAmR0n 
FOTOVIX PRO 

1987 Tamron Industries. Inc. P.O. Box 388. Port Washington. NY 11050- Tel: 516.883.8800.212219.1775 FAX: 516883 -8343 
In Canada: Amplis Foto. Inc. 22 Telson Road. Markham. Ontario 13R IE5. 1aI: 4164774111 
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model. Fotovix Editor available as an option for 

standard Fotovix and Fotovix Pro. 
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differential voltage that can damage 
sensitive equipment on the telco line. 

The best solution is to install a 3 -ele- 
ment gas tube. The device has a common 
gas chamber with two gaps, one on each 
side of the grounded electrode. When 
one side of the line reaches the ioniza- 
tion potential, both sides fire simultane- 
ously to ground. 

Figure 22 illustrates the application of 
device staging to a broadcast transmitter 

high -voltage power supply. As detailed 
previously for line -voltage ac distribution 
systems, the staging approach uses the 
series resistance and inductance of inter- 
connecting wiring to assist in suppress- 
ing transient disturbances. The Figure 22 
circuit includes two sets of varistors, pri- 
mary and secondary units. The secon- 
dary set is rated for a lower clamp 
voltage, and, together the varistor 
groups exercise tight control over dis- 

WE HAVE SOME OF THE BEST 
CONNECTIONS IN THE 

COMMUNICATIONS BUSINESS 
If you're in the telecommunications, audio or video 

broadcast industry, you should get to know Trimm. We have 
a complete line of audio telephone jacks, plugs, jack panels, 
patch cords, terminal blocks, as well as a broad line of 
coaxial jacks, plugs, fuse panels and related components. 

onnect up with Trimm. Call or write for our catalog. 

Imm% 

?4,°,09 

A DIVISION OF NEWTON INSTPUNAEF 

400 West Lake St., P.O. Box 489, Libertyvill 
Phone 312 -362 -3700, Telex 728452, Fax 

.1M 

. 
T COMPANCY 

Illinois 60048 
312- 680 -3888 
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turbances entering the transmitter from 
the ac utility company input. 

Additional transient- suppression de- 
vices (CRI through CR3) and three sets of 
RC snubbers (Rl /CI through R3 /C3) clip 
transients generated by the power trans- 
former during retarded -phase operation. 
On the transformer secondary, three 
groups of RC snubbers (R4 /C4a -b through 
R6 /C6a -b) provide additional protection 
to the load from turn -on /turn -off spikes 
and transient disturbances on the utility 
line. 

The transient -suppression applications 
presented here are intended only as ex- 
amples of ways to build protection into 
equipment to increase reliability. Do not 
attempt to modify existing equipment to 
provide increased transient -suppression 
capabilities. Such work is the domain of 
the equipment manufacturer. Transient 
suppression must be engineered into 
products during design and construction, 
not added on later in the field. 

Device application problems 
Building transient -suppression capabil- 

ity into a product is not as easy or 
straightforward as it might appear. Mis- 
application of a suppressor can reduce 
equipment reliability, not increase it. 

For example, Figure 23 shows two 
transient- suppression arrangements that 
should be avoided. In 23(a) the relay con- 
tacts of K1 are protected by three spike 
suppressors. Although this is an accept- 
able application of the devices, the possi- 
bility of suppressor failure always must 
be considered. The usual failure mode is 
a short circuit. This being the case, a fail- 
ure of any two of the three devices 
shown will cause a single -phasing condi- 
tion, probably damaging the motor. 

A better arrangement is shown in Fig- 
ure 23(b). Device failure in this configur- 
ation will open the circuit breaker, shut- 
ting down the system but not destroying 
the motor. Figure 23(c) shows what ap- 
pears to be a safe application of a surge 
suppressor, but when power is applied, 
the filament transformer -Variac combi- 
nation can generate turn -on spikes that 
appear "amplified" at the primary of the 
Variac because of the step -up action from 
the secondary to the primary. With the 
filtering resistors and inductors in the 
line, the primary will ring at point "A" 
from the spikes generated in the secon- 
dary. Depending on the component val- 
ues involved, CR1 could be destroyed by 
these normally occurring transients. An 
appropriate location for CR1 is shown in 
Figure 23(d). 

Another example of an inappropriate 
transient- suppression application is 
shown in Figure 24. Diagram 24(a) shows 
a protection device placed across the 
high -voltage -on button of a broadcast 
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PCE -466 
Professional broadcast quality encoder 

CCE -850 
Self- contained utility encoder 

PCD -473 
State -of- the -art professional broadcast decoder 

EN -15 
Perfect for CGA 
card output VCR 
recording. PC 
type encoder board. 

EN -10 
Designed to work with 
graphics boards 
outputting analog RGB. 
Requires external sync generator. 

ir PC type decoder 
. .iiirk board. 
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The word for high -performance studio and 
computer resident encoders and decoders. 
For RGB to recordable NTSC composite 
video...Lencode it! 
The Lencoders, from Lenco. Pioneers in 
state -of- the-art encoding technology since 
1973, and still on the cutting edge of 
innovation. 

Lencoder. Get the word. 
Write or call today for detailed information 
and prices. 

LENCO 
300 N. Maryland St. 

Jackson, MO 63755 U.S.A. 
Phone: 314 -243 -3147 

FAX: 314- 243 -7122 
Telex No: 910- 760 -1382 
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Figure 22. The use o /ac system series inductance and resistance to aid transient suppressors in 
controlling line disturbances in a broadcast transmitter high- voltage power supply. 

transmitter. Although this arrangement 
will extend the life of the switch contacts 
(especially if the button is switching 
120Vac or 208Vac). failure of the device 
could prevent the transmitter high -volt- 
age supply from being turned off in the 
event of an overload. Serious equipment 

damage could result. Figure 24(b) shows 
a preferable transient -suppression ar- 
rangement, in which the protection de- 
vice is placed across the relay coil. Fail- 
ure of the device in this configuration 
would shut down the transmitter and 
prevent any further damage. 

-(P-- DPS-185 Test Signal Generator 

The DPS -185 meets the requirement of 
providing 32 selectable test signals on two 
independent channels at a reasonable price. 
Seven - segment digital displays permit easy 
recognition of the signals generated 

The DPS -185 is a price/performance break- 
through in a single. space -saving rack unit. 
This rugged. compact tes: generator simplifies 
maintenance. alignment and service 
procedures. 

120 Mddlehad Road. Scarborough Ontano 
Canada MIS 4M6 1416 i 299 -6888 Telex 065 -25344 

- Thirty -two test signals 
- Two independent outputs per channel 
- Seven auxiliary outputs 
- Genlockable 
- RS -170A specs 
- Dedicated color black outputs 

Scientific 
Atlanta 

Digital ideo Systems Division 
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It is important to choose the correct ap- 
plication of a transient -suppression de- 
vice and to select one capable of carry- 
ing the transient energy that will be pres- 
ent in the circuit as well. This point is il- 
lustrated by the application shown in Fig- 
ure 20(d) for telco audio or data loops. In 
the circuit, two General Semiconductor 
No. 1.5E12CA protection devices are tied 
between ground and the telco loop. The 
devices used will clip at about +20dBm, 
more than thé maximum audio level ex- 
pected on the line. 

In an actual application of several pairs 
of these devices, however, it was found 
that, after several months of service, 
some of the suppressors began to fail. 
Those failures surfaced because of con- 
tinual overstressing of the components 
caused by telephone company fault con- 
ditions. Voltages normally used in the 
dial -up telco network typically run about 
-48V and could destroy the specified 
protection devices, depending on where 
the crossed lines occurred. The symptom 
noticed on the telco loops was increased 
noise, a result of the unbalanced condi- 
tion created by the failure (in a short -cir- 
cuit mode) of one of the transient suppres- 

C DfÉ CORNELL- 
DUBILIER 

Mica Capacitors 

LARGE STOCK 

VACUUM 
CAPACITORS 

JENNIN S 

SURCOM ASSOCIATES, INC. 

305 Wisconsin Avenue 
Oceanside, California 92054 

(619) 722-6162 
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Canon Puts Vu on a Pedestal 
Canon professional support equipment is right at 

home in the world's most sophisticated studios. 
Finely finished, rugged and sturdy, yet designed for 
fluidity of movement, the Canon MC -200 and 
MC -300 pedestals can handle any camera/lens com- 
bination- teleprompters, too! 

Canon pedestals are counterbalanced with 
unique energy cassettes that make set -up a breeze 
and eliminate the frequent adjustments and servicing 
necessary with systems dependent on compressed 

gas. Their very short mounting height enhances low - 
angle shooting, and they offer the flexibility of 23 -60 
inch elevations. 

Find out more about the quality and value in the 
entire line of Canon support equipment, including 
tripods and cam heads. All are sold, backed and 
serviced by the same people that made Canon the 
number one name in broadcast lenses. When we 
offer to put you on a pedestal, it's not a lot of hot air! 

Canon 
Optics Division 
Canon USA. Inc_ Head Office. One Jericho Plaza. Jericho. NY 11753 (516) 933 -6300. Dallas Office 3200 Regent Blvd.. Irving. TX 75063 (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 (71419796000 
Canon Canada. Inc . 6390 Dixie Road. Mississauga. Ontario L5TIP7. Canada (416) 678 -2730 
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FIGURE IAI. APPLICATION NOT RECOMMENDED. FIGURE (B). RECOMMENDED APPLICATION. 

2DBV 
INPUT 

f YlfYl CR.1.3 ARE ST 

SEMICON -2KV26.11AIIAS 

FIGURE (C). APPLICATION NOT RECOMMENDED. u' , 1 j 
POINT IIA 

FIGURE (D). RECOMMENDED APPLICATION 

(YT ) 

JUJU 

202V 
INPUT 

CR.1 IS AN ST SEMICON 
-2KV213.11AIlAS 

Figure 23. Transient- suppression circuit arrangements that should be avoided (a) and (c), and 
the alternate configurations that provide fail -safe operation (b) and (d). The application of any 
transient- suppression component must be considered carefully, keeping in mind the various 
modes of operation and the possibility of protection-device failure. 

sors between a given line and ground. 
The problem in this application was 

not with the protection device, but with 
the telephone company, which repeated- 
ly crossed dial -up network voltages onto 
audio loops. In light of this situation, the 
dissipation rating of the protection de- 
vice must be increased to deal with the 
failure modes that were observed to oc- 
cur at the facility. 

Plan ahead 
Transient disturbances are a fact of 

life. The power quality in the United 
States is not improving. With increased 
loading and diminished reserves in some 
areas, it is becoming worse. Broadcasters 
will have to pay the bill for transient dis- 
turbances one way or the other -either 
for protection hardware or for equip- 
ment maintenance after the fact. 

There is nothing magical about effec- 
tive transient suppression. Disturbances 
on the ac line can be suppressed if the 
protection method applied has been de- 
signed carefully and installed properly. 
Whether the protection method your sta- 
tion chooses involves a systems ap- 
proach or discrete devices at key points 

See 
the best. 

0 0 0 

Hear 
the best. 

HOTRONIC AF 72 
Frame Synchronizer with 
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16 bit automatic matching digital stereo or 
monaural audio delay 

Accepts the overwhelming noisy 
satellite feed 

Full bandwidth freeze field /freeze frame 
(field 1 or 2 selectable) and freeze 

2 frames for perfect image 

... And detailed technical specifications are available. 

Sheer perfection of the broadcast image through technological 
innovation and sophistication. Supreme quality and value priced 
substantially below the competition. 

n HOTRONIC, INC. 
1875 S. Winchester Blvd. 
Campbell, CA 95008 408 378 -3883 
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AMBER 
Your TOTAL SOLUTION 

for Automated Audio besting 

Amber offers the only GPIB based 
total automated test system package 
for audio, broadcast and communica- 
tions testing. The package includes 
the Amber model 5500, a GPIB 
Programmable Audio Measurement 
System with state -of -the -art perform- 
ance, comprehensive measurement 
capability, fast operation and modular 
expansion. Amber AudioCheck' 
software runs on any IBM XT /AT com- 
patible computer and can program 
complete sequences of tests including 
sweeps, testing against limits, control 
of other GPIB instruments, storage 
and retrieval of tests and data and out- 
put of hard copy on printers and 
plotters. 

A fully professional system, 
the Amber 5500 has stereo balanced 
inputs and outputs and "16 -bit 
digital" performance (distortion to 
below 0.001% / 100dB, noise 
below 120dBm / 1µV). The 5500 
is comprehensive - it can measure 
THD + N, two kinds of IMD, quantizing 
distortion, wide band and narrow band 
level with four selectable bandwidths, 
crosstalk, frequency and phase. Other 
options add even more capability. An 
easy to use smart front panel and non 
volatile memory for instrument setups 
facilitate bench -top operation. A wide 
selection of noise weighting filters and 
detectors allows measurement to virtu- 

ally any standard including ANSI, DIN, 
CCIR, IEEE and others. 

The Amber system is fast. Fast to 
set up and fast to run. Complex test 
sequences can be programmed in 
just minutes using the easy to use 
AudioCheck" software program. In- 
tuitive pop -up menus with simple key- 
board or mouse selection, resident 
sample files and context sensitive help 
screens take the expense and risk out 
of custom programming. Whether its 
a sophisticated family of curves for 
R & D purposes, a complex product test 
procedure or a simple Go /No -Go ac- 
ceptance test, technicians not familiar 
with programming can be in business 
just hours after installation. 

AudioCheck' offers unparalleled 
flexibility in screen and hard copy out- 
put. Text, user prompts, bar graphs, 

Amber also makes 
one of the most po- 
pular portable high 
performance audio 

measurement sys- 
tems - the 3501. Half the 

weight and size of comparable instruments. the 
3501 has one of the best reliability records in 
the industry and was the recent winner of a US 
Navy requirement for over 400 instruments. 
DEMO DISK AVAILABLE An AudioCheck'" de- 
monstration disk and manual with all features 
except GPIB commands are available for your 
evaluation. System requirements: MS -DOS 
computer with 640k RAM and CGA monitor 
card. Send 510 for your copy. 

I 
XY graphs and messages can be inter- 
mixed. Hard copy reports on dot ma- 
trix printers or multi-color pen plotters 
can incorporate all of these attributes. 
Linear and log sweeps with easy selec- 
tion of range and parameters, even 
sophisticated asynchronous, reciprocal 
and adaptive sweeps with complex 
settling alogrithms are just a few 
keystrokes. 

The Amber system uses universal 
standards such as IEEE -488 and 
MS -DOS. You can easily integrate 
other GPIB instruments into the system 
like RF generators, programmable 
power supplies, switch matrices, digital 
multimeters and function generators 
(although you'll find the modular and 
expandable 5500 remarkably com- 
plete by itself). Your test data is saved 
on disk in industry standard formats 
for easy export to your data base, 
spread sheet, statistical analysis and 
scientific analysis programs. 

Let us show you how easy and 
powerful the Amber Total Solution is. 
Call or write for our brochure. 

amber 
Amber Electro Design Inc. 
4810 Jean Talon West 
Montreal Canada H4P 2N5 
Telephone (514) 7354105 
Telex 05- 827598 
US Toll free 800 -3613697 
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Now get the same 
service and equipment 

on this coast... 

as you do on this coast. 

East Coast or West Coast. Now the same 
complete selection of sophisticated video equip- 
ment you've come to expect from Camera 
Mart New York is yours to rent or buy from 
CMTV Burbank. 

The same great service, Lo. So now. you can 
have the best of both coasts. 

We've been big in video since 
it was small. 

The Camera Mart, Inc. 
S A L E S S E R V I C E- R E N T A L 

456 West 55th St. NY 10019 
(212) 757 -6977 Telex. 275619 FAX (212) 582 -2498 

1900 W. Burbank Blvd_ Burbank. CA 91505 1818) 843 -6644 
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Figure 24. A transient- suppressor application that should be avoided (a), and the proper meth- 
od (b) of suppressing switch contact arcing in a transmitter control system. In any application, 
the consequences of protection -device failure (generally in a short circuit) must be considered. 

in the broadcast plant, the time and mon- 
ey spent incorporating protection into 
your facility will yield a good return on 
investment. 

Bibliography 
1. Hill, Mark. "Computer Power Protection." Broad- 

cast Engineering, April 1987. 
2. Block, Roger. "How to Ground Guy Anchors and In- 

stall Bulkhead Panels." Mobile Radio Technology. 
February 1986. 

3. Mullinack, Howard G. "Grounding for Safety and 
Performance." October 1986. 

4. EEV. "EMP Protection Device Applications Hand- 
book." 

5. Harris Corporation. "The Susceptibility of the 
Open Delta Connection to Third Harmonic Dis- 
turbances." 

6. Block, Roger. "The Grounds for Lightning and EMP 
Protection." PolyPhaser Corporation, Gardnerville, 
NV. 

7. Key, Lt. Thomas. "The Effects of Power Dis- 
turbances on Computer Operation." IEEE Indus. 
trial and Commercial Power Systems, conference 
paper, Cincinnati, OH, June 7, 1978. I :r4)))11 

Cetec lega's R -33 PRO PLUS wireless 
microphone receiver mounts inconspicu- 
ously on a camera. Or on a tiny corner 
of your sound cart. Or in your pocket. Or 
on your belt, providing you with program - 
quality headset audio. 

With the R -33 you have a wide choice of 
transmitters...any Cetec Vega DYNEX" If 

bodypack or handheld. A full complement 
of useful accessories is included. 

The R -33 provides 8 hours of operation 
on a single 9 -volt battery. Audio is studio - 
quality (e.g., over 100 dB S/N)- 

All this, in a rugged package less than 
12 ounces. and only 3/4 x 3 -1/4 x 5 -5/8 
inches (HWD). Available in two colors... 
PRO Brown 'Cream or Camera Black. t Cetec Vega 

...the professional's wireless 
9900 Baldwin Place 
El Monte, CA 91731 -2204 
(818) 442 -0782 
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2 
The commission 

is 
watching 

By Brad Dick, radio technical editor 

Fewer regulations may mean tougher enforcement. 

"Hi, I'm from the FCC and I'm here to 
help you.- 

FCC engineers probably don't greet sta- 
tion engineers and managers quite this 
way, but in this era of relaxed restric- 
tions. it doesn't seem as far- fetched as it 
once might have. With deregulation, un- 
regulation or reregulation (whatever you 
want to call it), the commission has as- 
sumed a quieter role. Of course there are 
rules to be followed, but far fewer than 
before. The number of field inspections 
also has been greatly reduced. However. 
some stations have found out the hard 
way that inspections still take place, and 

violations still bring fines. 

Out with the old 
The relaxation of regulations, which 

means fewer logging and inspection re- 
quirements, has caught some stations off 
guard. Many smaller stations no longer 
have full -time engineers. Consequently, 
a potentially troublesome technical mat- 
ter might go unnoticed and eventually 
wind up as a problem that results in a vi- 
olation notice. Even larger stations are 
not immune to the long arm of the com- 
mission. 

The reduction of logging and inspec- 
tion requirements is generally welcomed 

TABLE 1. SAFETY VIOLATIONS 

1. All tower lights out, FAA not notified within 30 minutes as required. 17.56, 
17.48, 73.1213 ($2,000) 

2. Majority of tower lights out and /or loss of top flashing beacon, FAA not 
notified within 30 minutes. 17.56, 17.48, 73.1213 ($1,000) 

3. Tower lights not observed at least once each 24 hours. 17.47, 73.1213 
($500) 

4. Temporary warning lights not present /operational during construction. 
1745, 73.1213 ($1,000) 

5. Tower not properly painted, e.g. not the required color bands. 17.50, 
73.1213 ($750) 

6. High RF voltage at antenna base, hot base at antenna towers not en- 
closed, damaged fence allowing entry. 73.49 ($1,000) 

7. High -voltage equipment not protected so as to prevent injury to operat- 
ing personnel, damaged interlock, exposed wiring. 73.49, 73.317(6) ($750) 

8. Failure to conduct EBS tests. 73.961 ($300) 
9. EBS monitor receiver and /or tone generator not operational or not in- 

stalled. 73.932 ($1,000) 

by the industry. Logs, for the most part, 
are a thing of the past. The required tech- 
nical inspection is another task that engi- 
neers aren't sorry to see eliminated. 
Many of the deregulatory changes are 
simply reflections of modern technology. 
When was the last time your FM trans- 
mitter drifted in frequency by more than 
100Hz? How about the transmitter pow- 
er level? Is it automatically controlled? 
Today's equipment is just more stable 
and reliable than when many of the old 
rules were implemented. 

Even so. stations must continue to 
meet the remaining applicable FCC re- 
quirements. One drawback to fewer reg- 
ulations seems to be that the commission 
is now strongly enforcing the remaining 
ones. The emphasis is on compliance. It 

is more important than ever to know the 
rules and to follow them carefully. 

A matter of policy 
To stress the importance of following 

the rules still in effect, the commission 
issued a memorandum in December 
1985 that outlines a basic policy for field 
offices in the issuance of violation no- 
tices. The policy also suggests specific 
fines For certain violations. 

The memorandum outlines a tiered en- 
forcement program for rule violation of 
Parts 73 and 74. Under the policy, a no- 
tice of radio station conditions (FCC form 
790) is issued for minor technical mat- 
ters. This first -level notification concerns 
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infractions that are not as serious as rule 
violations, but are likely to become viola- 
tions or cause problems if left uncorrect- 
ed. A notice also can be issued for minor 
technical rule violations that have little 
potential for adverse effects on others or 
on signal quality. No licensee response is 

required for this notification. 
The second, and more serious, level is 

the official notice of violation (FCC form 
793). This notification requires a re- 
sponse from the licensee. It may be is- 

sued when the technical violations are 
more serious than those for which a form 

790 would be issued, but are not specifi- 
cally designated in the policy statement 
and do not fall under the general cate- 
gories of safety, interference -harm actu- 
al /potential or service quality violations. 
A notice of violation also can be issued 
for other specific technical rule viola- 
tions designated by the mass media 
bureau. 

The third, and most serious, notifica- 
tion level is the notice of apparent liabili- 
ty (NAL). This notice is issued for the will- 
ful or repeated violation of: 

Specific technical rules detailed in the 

memorandum. 
Technical rule violations more serious 

than would be appropriate for issuance 
of form 790 and which fall into the gen- 
eral categories of safety, interference - 
harm actual /potential, or service quality 
violations. 

The specific administrative and non- 
technical rule violations described in the 
policy statement. 

Pay up 
The process of fining a station can be 

Continued on page 92 

TABLE 2. INTERFERENCE -HARM ACTUAL /POTENTIAL 

1. Overpower operation, frequency tolerance, excessive modulation resulting in interference, spurious and /or harmonic 
emission. 74.636, 74.661, 73.1560, 73.1545, 73.1570, 73.44, 73.317, 73.687 ($1,000 to $2,000) 

Examples: 
Output power grossly exceeding the authorized power. ($1,000) 
Where numerous complaints occur or where deliberate or malicious interference occurs or where significant harm is 
caused. ($1,500 to $2,000) 

2. Failure to cease operation by remote control when a malfunction occurs in the remote -control system. 73.1410 ($300) 
3. Failure to ensure correct calibration of remore antenna base, common point and extension meters, e.g. meter 

readings are grossly out of tolerance from licensed parameters. 73.57, 73.1550 ($300) 
4. AM directional antenna systems tolerance, e.g. base and sample currents are grossly out of tolerance from licensed 

parameters. 73.62 (S600 to $1,500) 
Examples: 

Discrepancy in AM directional parameters (as evidenced by more than 5% deviation of actual base and antenna monitor 
currents from licensed values) resulting from significant misreading of meters, e.g. wrong scale. ($600) 
AM directional parameters grossly exceeding licensed values due to improper equipment installation. ($1,500) 

5. Failure to make field strength measurements quarterly at the monitoring point locations for stations not having an 
approved sampling system. 73.61 ($600) 

6. Terms of authorization, e.g. operating non -directional when directional is required, failure to change power at sunset 
and sunrise, for an extended period of time. 73.1745 ($1,000) 

7. Station operating under post- sunset authority. Docket No. 82 -538 
Examples: 

Operating 50% over power. ($1,000) 
Operating one -half hour or longer after the station was required to sign off under the post- sunset authority. ($1,000) 

TABLE 3. ADMINISTRATIVE AND NON -TECHNICAL 

1. Failure to maintain or have a complete public inspection file. 73.3526 ($300) 
2. Failure to have a licensed operator on duty. 73.1860 ($200) 
3. Willfully or repeatedly incorrect on entries, e.g. readings repetitively logged when the meter is defective. 73.1800 

($1,000) 
4. The commission has reduced or eliminated the logging requirements detailed in a Report and Order dated August 12, 

1983, Docket No. 82 -537. However, it has maintained some logging requirements, and forfeitures will be imposed for failure 
to log the following: 

Tower lighting operation. 17.49, 73.1213 ($300) 
Experimental Broadcast Stations in Part 74. 74.181 ($300) 
AM broadcast stations operating without commission -approved antenna systems. 73.1820 ($600) 
Situations involving interference or deficient technical operation. FCC may require special technical records to be main- 

tained, as necessary, to resolve special problems. 73.1835, 74.19 ($600) 
Tests of the emergency broadcast system. 73.1820 ($300) 
5. Repeated failure to reply with assurance of correction /repair for violations listed on notice of apparent liability. Sec- 

tion 308(b) of the Communications Act of 1934, as amended ($1,000) 
6. Failure to identify the station in the manner and at the times specified. 73.1201 ($500) 
7. Minor technical, administrative and operation rules where the forfeiture penalty will result for repeated violation 

subsequent to initial violation where Form 790 notification occurred. 
Examples: 

Failure to have available the EBS checklist. 73.908 ($300) 
Failure to have available the EBS authenticator word list. 73.910 ($300) 
Defective meters, improper scale /range, all powers. 73.1215 ($300) 
Failure to have available a copy of the most recent antenna resistance or common point impedance. 73.1225 ($500) 
Station and/or operator(s) license(s) not posted. 73.1230 ($200) 
Failure to designate a chief operator (agreement not available or posted with operator license or in station records). 
73.1870 ($500) 
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All New RF Link:l7ll New Switching Diversity. 
All New PackagiMg. And Unbeatable Sound. 

HME's new Series 50 is so advancd that 
anything else is a compromise. 

Here's just a few highlights: 
A completely new RF link greatly improves 

the capture ratio for dropout -free performance 
under the most demanding conditions. Our new 
state -of- the -art noise -free switching diversity 
system has broken the price /performance 
barrier. 

There's a new, rugged ABS body on the hand- 
held models, along with an advanced internal 
antenna with superb radiation characteristics. 
The new dual- frequency body pacs give you top 

performance under physical as well as electri- 
cal abuse. 

HME's new NRX II'" noise reduction system 
has to be heard to be believed. It's the only 
noise reduction system designed expressly for 
wireless microphones. And it's available only in 
HME's New Generation Series 50, both hand- 
held and body pac. 

See your HME dealer for the final shock: 
You'll find HME's Series 50 price below every 

other professional system. That's because we're 
sure every thinking professional will standard- 
ize on it. 

And why not. There's nothing even close. 

h m e 
HM ELECTRONICS, INC. 

6675 Mesa Ridge Road 
San Diego, CA 92121 
(619) 535-6060 

HME's New Series 50 Wireless Microphone -with NRX II Tv 

No Equal. Nothing Close. 
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When 
it's time to 
move up 

from 
U-matic, 
move up 

to 
U- matic. 

Some video experts would have 
you believe that the only way to 
upgrade your video equipment is to 
throw it all out and start over. 

At Sony, it's a different story. And 
you'll see why when you see the new 
TYPE VII and TYPE IX series of 
U -matic players and recorders. 

Not only are they compatible 
with your existing U -matie equipment, 
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they offer performance that until now 
you could only get at twice the price. 

The first improvement you'll 
notice is in the picture. Both the 
VP -9000 player and the VO -9600 
player /recorder incorporate SP 
"superior performance" technology. 
This means you get an outstanding 
330 lines of resolution. 

It also means you can make 
copies without making compromises. 
With SP, third generation tapes look 
as good as first generation conven- 
tional U- matic. And sound even 
better. Because every word is heard 
through Dolby C noise reduction 
systems. 

Playback is also more precise. A 
33 -pin parallel remote control comes 
standard on the VP -7000 as well as on 
the TYPE IX models. Even more 
impressive is a new system of abso- 
lute address called Frame Code. It 
assigns a number to each frame in 
your video which you can then locate 
automatically. With no guesswork. 

In fact, with an RS 232C computer 
interface, you can preset your players 
and recorders to start and stop on 
certain frames or rewind and play- 
back at certain times. So you can 
conveniently automate programming, 
insert commercials, or set up point -of- 
purchase displays. 

What's even more convenient 
about the new U- matics is the price. 
Never before have Sony VTRs offered 
you so much for so little. 

And since these new models are 
compatible with conventional 
U- matics, they'll fit into your facility 
as easily as they fit into your budget. 

To learn more about TYPE VII 
and IX, or to attend a Sony video 
workshop, please write to Sony, 
P.O. Box 6185, Department U -1, 
Union, NJ 07083. 

With U- matic, moving up to a 
new standard in video could be as 
simple as opening a box and plugging 
it in. 

SONY 
Professional Video 
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RTS 

mess 

- 

Our Model 927 Program 
dimension to tape recordin, 

Operating in a stereo m 
pink noise, noise reduction 

We think the 927 can i 

for descriptive literature. 

able Reference lbne Gene 
quality assurance. 

t it is user programmable 
ones, phase check, stereo I. 

I rove your audio business. 

tor adds a new 

with discrete tones, 
. and more. 

lease call or write 

PROFESSIONAL INTERCOMMUNICATIONS PROFESSIONAL AUDIO PRODUCTS 
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1100 West Chestnut Street - Burbank, Calif nia 91506 Telephone 818 840 7119 Telex 

RTS SYSTEMS 

94855 Telefax 818 842 4921 

TABLE 4. SERVICE QUALITY 

1. TV pulse and reference levels. 
($500) 
2. FM stereo parameters. ($500) 
3. SCA parameters. ($500) 
4. AM audio performance re- 
quirements. ($500) 
5. Excessive AM or FM modula- 
tion. ($500) 

Continued from page 88 
quite lengthy. If, upon inspection, the en- 
gineer in charge issues a NAL, the station 
has 30 days to respond to the notice. The 
NAL specifies the fine that could be lev- 
ied for the cited violation. 

The station can request a review of the 
NAL prior to the issuance of a notice of 
forfeiture (NOF). The field supervisor will 
review the NAL and inform the station of 
the determination. A higher -level review 
can be requested if a NOF is issued. At 
this point, the fine can be reduced or 
even canceled. 

If a NOF is issued, the station has sev- 
eral options. The station can appeal the 
decision to the field engineer or chief of 
the field operations bureau. At this stage, 
if the NOF is judged to be correct, the sta- 
tion is ordered to pay the fine. If the sta- 
tion decides to pursue the matter, the 
commission may file a civil suit for col- 
lection of the fine. The process then pass- 
es to the courts. Both the FCC and the 
station present their cases before a U.S. 
District Court judge, who then issues a 

ruling. If the court rules against the sta- 
tion, an order for civil collection of the 
fine is issued. 

Monetary fines are not always levied. 
Other administrative sanctions may be 
applied as deemed appropriate. 

What's the cost? 
Specific fines to be levied are listed in 

the FCC memorandum. Only in those 
cases involving mitigating circumstances 
may fines be adjusted by the field offices. 
However, the engineer in charge may in- 
crease or decrease the fine, with justifica- 
tion. The amount doubles for a second 
offense. 

The listed violations are broken down 
into four categories: safety (see Table 1), 

interference -harm actual /potential (Table 
2), administrative and non -technical areas 
(Table 3) and service quality (Table 4). 

Each table lists specific rule violations, 
the applicable FCC regulation number 
for each and the fine to be levied. Some 
are further broken down with examples 
and appropriate fines. This material was 
taken from the December 1985 memo- 
randum issued by the chief of the mass 
media bureau. I: ))MI 
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m :'serztiers_-:: c: . 

CID I 0 0 0 J f ̀ 
PHASE CHIIOM i[ L A BRIGHTNESS . 

L. I u`I r 
SYNC INPUT" 

IN 

High Definition Stereo Audio 
For the complete picture 

The 310 Series Audio Production Console has been specifically designed 
to complement the latest audio and video technology. It's the only console 
in its class, offering mono or stereo inputs with VCA sub -grouping, with or 
without equalization, output submastering, audio -follow -video capability, 
a comprehensive user -programmable logic system and a wide range of 
accessories for custom tailoring to your specific requirements. 

Call 1- 800 - 638 -0977 for further information. 

aud i tronics. inc. 
3750 Old Getwell Rd. 
Memphis,TN 38118 USA 
Tel: (901) 362 -1350 
Telex: 533356 Circle (69) on Reply Card 
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3 
Using 
digital 

oscilloscopes 
By Ed Caryl 

Today's digital scopes can be 
powerful tools for the broadcast technician. 

Maintaining the video and non -video 
circuits in a broadcast station today 
presents a wide range of technical 

Caryl is a technical communications manager with 
Tektronix. Beaverton. OR. 

challenges. Only a variety of test and 
measurement instruments can solve the 
problems a technician will face. Special 
needs require special instruments. Re- 

cent advancements in digital technology 
have made the digital oscilloscope a 

94 Broadcast Engineering November 1987 

viable competitor with traditional analog 
scopes. Both types, however, have their 
strong points and weak points. The selec- 
tion and use of a digital scope requires a 

full understanding of its operation and 
specifications. 

In a typical TV plant, maintenance 
work requires the following test and 
measurement equipment: 

A waveform monitor for making quick 
and easy video-signal level and timing 
measurements. 

A vectorscope for displaying, in 
familiar polar coordinates, video-signal 
phasing. 

An analog oscilloscope for displaying 
high- repetition -rate signals -video and 
non -video -in real time, in the studio or 
in a mobile unit. 

A digital scope for storing waveforms 
in local memory or sending them to 
another unit for analysis or comparison. 

You probably are familiar with the 
many advantages of waveform monitors, 
vectorscopes and analog oscilloscopes. 
You may be less familiar with the advan- 
tages and unique features of new digital 
scopes for special video and non -video 
signal measurements. Figure 1 sum- 
marizes the advantages and capabilities 
of these four major waveform test and 
measurement tools for television. 

All these tools are evolving. For exam- 
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38o to 43% 
38% to 42°/, 
40% to 42% 
30% to 40% 
40% to 42% 
34% to 40% 
29°/. to 35% 

38%to43% 
38%to42% 
40%to42% 
30% to 40"/0 
32% to 35% 

EEV KLYSTRONS 
SO MUCH MORE TO OFFER 

The most comprehensive range of 
External Cavity UHF TV Klystrons 

WIDEBAND SERIES 

K3672BCD 
K35728CD 
K3272WBCD 
K3271BCD 
K3270BCD 

Transmitter 
output power 

55-60 kW 
40-55 kW 
40-55 kW 
15-30 kW 
5-15 kW 

Frequency Typical Sync 
range efficiency 

470-810 MHz 
470 -810 MHz 
470-860 MHz 
470 -860 MHz 
470 -860 MHz 

44% to 48% 
43% to 46% 
42% to 45% 
42% to 47% 
42% to 47% 

STANDARD SERIES 
Low Band 
K3276HBCD 40-55 kW 470-596 MHz 
K3382BCD 40-55 kW 470 -590 MHz 
K3217HBCD 30-45 kW 470 -590 MHz 
K3282BCD 30-45 kW 470 -610 MHz 
K3230BCD 10-30 kW 470-596 MHz 
K376L 10-30 kW 470.610 MHz 
K370/W series 5-10 kW 470.606 MHz 

Mid Band 
K3277HBCD 40-55 kW 590 -710 MHz 
K3383BCD 40-55 kW 590-702 MHz 
K3218HBCD 30-45 kW 590-702 MHz 
K3283BCD 3045 kW 590 -720 MHz 
K3231BCD 10-30 kW 590 -704 MHz 
K3771 10-30 kW 590 -720 MHz 
K371/W series 5-10 kW 606.742 MHz 

High Band 
K3278HBCD 40-55 kW 702 -860 MHz 
K3384BCD 40-55 kW 702 -860 MHz 
K3219HBCD 30-45 kW 702 -860 MHz 
K32848CD 3045 kW 700 -860 MHz 
K3721Wseries 5-10 kW 740 -860 MHz 

38%to43% 
38%to42% 
40% to 42% 
30% to 40% 
40%to42% 
38% to 45% 
32% to 35% 

AVAILABLE TODAY Klystrons 
USA: EEV Inc., 4 Westchester Plaza, Elmsford, NY 10523, USA Telephone: 914 5926060 Telex: 6818096 Fax: 914 5928342 

UK: EEV, Waterhouse Lane, Chelmsford, Essex CM1 2QU, England Telephone: (0245) 261777 Telex: 99103 Fax: (0245) 50424 
CANADA: EEV Canada Ltd, 67 Westmore Drive, Rexdale, Ontario M9V 3Y6 Telephone: 416 745 9494 Telex: 06 989363 Fax: 416 745 0618 
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L 

Figure 1. A quick comparison of TV studio 
test and measurement equipment (a), and a 
detailed look at the advantages and features 
of four major types of TV measurement equip- 
ment (b). 

ple, vectorscopes and waveform moni- 
tors now are available in portable, even 
battery -powered, packages. Combined 
waveform monitors and vectorscopes al- 
so are available. Analog scopes are add- 
ing capabilities formerly found only in 
digital scopes, such as automatic ampli- 
tude and time measurement. 

Digital scopes for special needs 
New digital scopes offer advanced 

features that allow maintenance 
engineers to handle special problems 
that were difficult, or even impossible, to 
solve in the past. In the engineer's tool 
kit, digital scopes can be a welcome addi- 
tion to the proven value of waveform 
monitors, vectorscopes and analog 
scopes. Figures 2 and 3 illustrate the ma- 
jor scope technologies. 

After a digital scope has digitized a test 
signal, it can store the waveform in 
memory or send the waveform to 
another device. Local (in- scope) storage 

ON-VIDEO 
MEASUREMENTS 

VIDEO 
MEASUREMENTS 

TIME -DOMAIN 
AFPLICATIONS 

WAVEFORM 
MONITOR 

ANALOG SCOPES 

DIGITAL SCOPES 

PHASE 
APPLICATIONS 

VECTORSCOPE 

YAMAHA 
I14:1Ai IiFVf IRNFN41()N 

MONO INPUT SI EPEO LEVEL 

0 10 

EO ON si 
MEMORY 

ECHO , RE. i 

DELÑ, = 170 

/lOFF FFEO 
LO 

LEVEL RiEO 
MIDLEVEL 

136 .I' .300 

..' 

ÌII , Ó8 Ì,I. 2 Ì,í 

50 EIO -Ü MS 0.15 5 -15 N5 

FRED ~ LEVEL 

I. 

20 -15 

Think of it as aREV7 
For the past few years, audio professionals 

have been praisingYamahas REV7 digital reverb to 
the skies. So there was incredible pressure to make 
its successor even better than expected. 

Introducing the REV5. Representing a break- 
through in the sound barrier for reverb. And a 
collective sigh of satisfaction from the overachieving 
design engineers at Yamaha 

Because not only is the REV5 matured in 

capabilities, it's improved in sonic quality as well. 
We added more DSP chips to boost the 

REV5's processing power, creating smoother reverb 
sounds and multi-effect combinations. Full band- 
width extends reverb to 20 KHz. 

In addition to master analog EQ the REV5 
has three -band parametric, programmable digital 
EQ So when you make individual EQ settings, 
they're recalled with each program. 
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TEST AND 
MEASUREMENT 
TOOL MAJOR ADVANTAGES 

EXAMPLE UNIQUE 
CAPABILITIES 

WAVEFORM 
MONITOR 

Allows quick, easy visual 
checks of video signals; 
dedicated to video 
measurements. 

Front -panel and display 
graticule are optimized for 
specific TV measurements. 

VECTORSCOPE Provides a high- resolution 
vector display of chromi- 
nance phase and 
amplitude. 

Demodulates color video, 
and displays phase and 
amplitude of chroma 
components. 

ANALOG SCOPE Measurement versatility 
provides a video and non - 
video general -purpose tool. 

High display rate allows 
user to see infrequent 
changes in high- repetition- 
rate signals. 

DIGITAL SCOPE Can apply signal averaging 
to reduce signal noise for 
more exact measurements. 
Can display low- repetition- 
rate signals at normal 
brightness. 

Captures, stores, and 
transfers waveforms. 

Envelope mode allows 
measuring peak -to -peak 
noise and chroma levels. 

allows you to save a known -good wave- 
form at one test site, acquire a possibly 
faulty waveform at another site and com- 
pare the two on- screen for a quick 
pass /fail test. With battery- backed 
memory, portable digital scopes can 
store a complete set of comparison wave- 
forms for months. (See Figure 4.) 

Digital scopes can make some special 
measurements that analog scopes cannot 
make unless they use microchannel plate 
(MCP) display technology. MCP is an 
electron -multiplier device located behind 
the screen phosphor. The MCP amplifies 
cathode ray tube (CRT) beam current, 
producing a high CRT writing rate. 

A digital scope allows you to display - 
at full brightness -the waveform of a 

low- repetition -rate signal, such as single 
lines or parts of lines at the color field 
rate. 

Video maintenance today typically in- 
cludes checking many digital signals, 
such as digital effects, computer - 
generated video and digital video switch- 
ing pulses. These operations use com- 
plex signals and single pulses that may 
occur only once per frame or once per 
color field. Pulses such as VCR servo con- 
trol signals, which are a few nano- 
seconds wide and occur 15 to 30 times 
per second, are difficult to see on almost 

with a sonic boom. 
And when you don't have the time to make 

many decisions, there are 30 preset programs, plus 
nine unique preset combination programs. Sixty 
user -memory slots let you save your custom effects. 

And even though a lot of the features are new, 
using the REVS won't be. Because the format is the 
same as the REV7 yodre used to using 

Check with your friendly Yamaha Professional 
Audio dealer about the new REV5.Once you hear 

it, you may find it difficult to come back down to 
earth. Yamaha Music Corporation, Professional 
Audio Division, P.O. Box 6600, Buena Park, CA 
90622. In Canada, Yamaha Canada Music Ltd., 135 
Milner Avenue, Scarborough, Ontario M1S 3R1. 
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BROADCAST THE NEWS 
WITHOUT THE NOISE. 

The new SM84 Lavalier Mie. 

A super - 
cardioid pick- 
up pattern 
enables the 
new SM84 
Condenser 
Microphone 
to reject 
unwanted 
background 
noise without 
compromising 
audio quality. So 
even if there's 
activity near your 
reporter or news- 
caster, the only 
thing the viewers 
hear is the news. The 
SM84 also provides 

and other low- frequency 
signals. In addition, 

excellent shielding yields low RF 
interference and hum pickup. 
Easy to use. 

The mic runs on phantom power 
or a standard 9 -volt battery. The 
unique side -exit cable minimizes 
"cable hiding" problems. And 
universal mounting clips are 
included to handle virtually all 
attachment requirements. 

Plus, it's built with Shure's 
legendary emphasis on rugged- 
ness, reliability and 
performance. 
Shure Brothers Inc., 
222 Hartrey Ave., 
Evanston, IL 60202 -3696 
(312) 866 -2553. 

greater gain before 
feedback than other 
lavalier condenser mics. 

The microphone's 
tailored frequency 
response provides profes- 
sional sound that's unusual 
in chest -mount applications. 
The 730 Hz filter compensates 
for chest resonance, while the 
high- frequency boost provides 
flatter, more natural response. 
The 12dB /octave low -end rolloff 
(below 100Hz) reduces room noise 

V. hen hackt'round noise 
isn't a factor, consider the 
S\1S3 Omnidirectional 
I.avalier Microphone. 

Note: mies shown 
actual sire. 

SHURE® 
THE SOUND OF THE PROFESSIONALS ®...WORLDWIDE 
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any analog scope. They can be viewed 
easily. however. on a digital scope. 

Vertical interval test signal (VITS) and 
vertical interval reference signal (VIRS) 
waveforms occur at the frame rate. 
These signals are difficult to see on most 
analog scopes. (MCP analog scopes are 
the exception to this rule.) Triggering on 
individual lines in a field is another bar- 
rier for most scopes in video applica- 
tions. However, an analog or digital 
scope with advanced TV triggering capa- 
bilities can use VITS and VIRS to trouble- 
shoot or adjust video equipment using 
the broadcast video signal. Figure 5 

shows an example waveform. 
Some analog and digital scopes can 

trigger on a specific line in a specific 
field. The readouts at the top of the 
digital scope display of Figure 5 show 
that the scope is triggering on the hori- 
zontal sync pulse negative edge of line 
70 in field 2. 

A digital framing pulse occurs 29µs in- 
to line 70, field 2, so the user has delayed 
time base B by 29.30 into line 70 to dis- 
play the pulse for detailed examination. 
The upper trace (channel 1) shows a digi- 
tal framing pulse. The user has set the 
cursors to measure the pulse width 
(73.500ns). Because of its low repetition 
rate, this narrow TTL pulse would not be 
visible on analog scopes that don't use 
MCP technology. 

Digital scopes can end another head- 
ache -the need to continuously watch a 

display for an intermittent error or 
failure. You may need to watch a wave- 
form for interference hits in the trans- 
mission system. You also may need to 
look for arcs within various stages of the 
transmitter, high -power filters, trans- 
mission line or broadcast antenna. 

Consider the following example. You 
are using a scope that has a "baby - 
sitting" feature. First you display the nor- 
mal waveform, then you build an en- 
velope of limits around the target wave- 
form. A spike on the test waveform or 
drift beyond the specified limits causes 
the scope to store the data in memory or 
to document it on a printer or plotter. 

While the scope baby -sits the signal. 
you can attend to more challenging tasks 
or simply finish your work at a reason- 
able hour. Figure 6 shows a baby- sitting 
example. The screen display illustrates 
the horizontal sync pulse and the rising 
edge of the VITS on line 17, field 2. (To 
simplify the display, this example shows 
a black- and -white signal.) The envelope 
around the signal sets acceptable 
amplitude limits above and below the ex- 
pected values. If the test signal exceeds 
the envelope, the scope captures the 
waveform, stores it and outputs it to a 

printer. 
You have another choice, too. You can 

send a waveform from the scope to com- 
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Freeze. Frame. 
Introducing the fastest, 

easiest way to get 
quality prints and slides 

from video. 
Now you can capture the moment, 

freeze it, and frame it. All 
with the touch of 
a button. With 
the FreezeFrame 
Video Image 
Recorder from Polaroid. 

FreezeFrame 
produces sharp,17ij 
instant color prints 
and color or black and 
white 35mm slides 
from virtually any 
video source. And it delivers a 
finished picture that is far superior 
in quality and resolution to direct 
screen photography or thermal video 

image recorders. 
FreezeF'rame can be used in broad- 

cast, production and advertising to proof, 
edit, storyboard, or reference. 

It can also be used to pull a print off a 
just -breaking news story. 

The FreezeFrame system includes 
a Video Image Recorder, control 
console, and print film camera/ 
adapter. And the system connects 

easily to video cameras, profes- 
sional VCR's, laser disc players 
and computer graphics 
systems. It's fast, easy and at 
$1,899,* very affordable. 

To find out how Freeze - 
Frame can help you, and to 
learn all about our 21 day 
satisfaction guarantee, 

call toll -free 800- 343 -5000, 8 a.m. to 8 p.m. 
Eastern Time. 

Or fill out and return the coupon. 
We'll give you the full picture and show 

System includes Video Im 
control console, and print film e 

35mm camera adapter 

age Recorder, 
ameraadapter. 

optional. 

c 19.,7 Pular id tar rat " Polar,lid" n "FrezeFramt.. `Suggested hose list price. 
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you just how easy it can be to capture 
the moment on FreezeFrame. 

For t'or more information, mail this coupon 
to Polaroid Corporation, Dept. 671, 
P.O. Box 5011, Clifton, NJ 07015. 

Please send more information. 
I'd like a demonstration. BE 11 n 

Name 

Title 

Company /Institution 

Address 

City State Zip 

Telephone 

video Source 

Application 

Polaroid 
IMAGE SOURCE: The PHOTO STORE" 
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VERTICAL 
ATTENUATION 

AND 
PR EAM P L FIE RS 

ANALOG 
SCOPES 

TRIGGER 
SECTION 

DISPLAY 
SCREEN 

HORIZONTAL 
SECTION 

Don't settle for 
that colors 

s+J 

a shotgun mie 
off-axis sound. 

The new lightweight Shure SM89 eliminates coloration up to 30° 
off -axis. Thanks to its new Accu -Port'" design, the off -axis response 
of the SM89 is smooth and natural, free of the peaks and dips caused 
by the comb -filter characteristic of most shotgun mies. So off -axis 
sound is much easier to control and equalize. 

The SM89 also features a newly designed condenser cartridge 
for improved sensitivity. Plus a built -in rolloff filter that eliminates 
low frequency noise problems, and controls proximity effect in 
close -up work. 

The durable aluminium design is 30 -40% lighter than other 
models. The low noise amp also can be powered from 11 to 52 VDC 
phantom power and separates from the capsule for field repair. 

For more information, write or call Shure Brothers Inc., 
222 Hartrey Ave., Evanston, IL. 60202 -3696 (312) 866 -2553. 
G.S.A. Approved. 

sNVRE 
cpt id zing fraw,90selitek dot ova 60(yeatk 
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Figure 2. Simplified block diagram of an ana- 
log oscilloscope (a). The display shown in (b) 
is from an analog scope triggered on all TV 
lines. ft illustrates three waveforms: color 
burst, a staircase and red bar. The photo dem- 
onstrates the analog scope's capability to dis- 
play a waveform from any point in a TV sys- 
tem. (At the top of the screen, the readouts re- 
rea! that the front -panel setup for this display 
was saved in the eighth setup. the setup was 
named MULTI, the scope is triggering on all 
TV lines and the TV clamp is on.) 

puter memory or to another peripheral 
device. At your leisure, you can recall 
the waveform for re- examination, com- 
parison to other waveforms or identifica- 
tion of long -term performance trends. 

Automating test procedures 
Programmable signal generators and 

digital scopes can be integrated into 
computer- controlled systems that auto- 
mate and speed maintenance procedures. 
For example. a controller, scope and 
companion test -generator program allow 
maintenance engineers to generate - 
without writing any code -a test pro- 
cedure for a wide variety of broadcast 
hardware, such as the servo section of a 

video recorder. 
Such automated test procedures corn - 

bine two sources of troubleshooting 
knowledge: the manufacturer's recom- 
mendations contained in the service 
manual and your own experience work- 
ing with the equipment. With the proper 
test procedure stored on a PC (the con- 
troller). an engineer who is less ex- 
perienced with a given piece of equip- 
ment can follow the troubleshooting 
routine step by step, attach the scope 
probes to the proper test points, and let 
the program make the pass /fail and 
branch decisions. 

Still another dimension that digital 
scopes can add to automated test systems 
is the capability to transfer captured 
waveforms to the PC for display or 
analysis. 

The most advanced digital (and analog) 
scopes allow you to create test sequences 
on the scope front panel. You don't need 
a controller, and you can store a large 
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WE WOULD LIKE YOU 
TO ASK US SOME 

TOUGH QUESTIONS 
If the only foolish question is the one 
you didn't ask, then don't be foolish 

when buying your mid -sized video 
production switcher. 

Ask for the 9600 Series System 
Integration Guide from 

INTERGROUP. 

We have excellent answers for your 
toughest questions! 

It will change your standard 
for comparison! 

FOR INFORMATION CONTACT: 

INTERGROUP 
2040 N.W. 67TH PLACE 
GAINESVILLE, FLORIDA 32606 U.S.A. 

1-800-874-7590 
(904) 335-0901 
TWX 810-825-2307 

7l6 I 

^1 o 
D 
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VERTICAL 
ATTENUATION 

AND 
PRE- AMPLIFIER 

AID 
CONVERTER: 
QUANTIZING 

AND 
DIGITIZING 

101100 SCOPE 
MEMORY 

SCREEN 
DISPLAY 

Figure 3. Simplified block diagram of a digital oscilloscope (a). The display shown in (b) is from a digital scope set to measure part of line 70, field 
2. The upper trace (channel 2) shows the video component of the signal. The lower trace (channel f) reveals, in the scope's envelope mode, a dig- 
ital framing pulse peak (lower center). A unique feature of digital scopes, this mode shows waveform maximum and minimum points (peaks). 

number of steps (up to 200 is not uncom- 
mon). Each step consists of a front -panel 
setup or scope action or both. The setup 
can be complete for a particular mea- 
surement, including presetting measure- 
ment cursors. The setup may include ac- 
quiring a waveform and sending it to a 
printer or plotter. 

This level of automation improves 

throughput, increases repeatability, 
reduces drudgery and minimizes the 
potential for operator error. Figure 7 

shows an example system designed us- 
ing standard programmable video test 
and measurement instruments. An IEEE 
standard 488 GPIB (general -purpose in- 
terface bus) cable connects the in- 
struments to the PC. 

Limitations 
In some digital scope applications, 

aliasing may occur. (See Figure 8.) Alias - 
ing results from undersampling; the 
scope acquires too few sample points to 
accurately capture the signal being 
measured. Chroma bursts often are ali- 
ased in digital scope displays of video 
waveforms. 

The answers to a radio engineer's 
pressing audio problems: 

YES. 
The Sound-7èc6. :4 'rogran.+maWAudip 

= `IYánsiri on Test ef - _ 

~jot, Pieá`se. Co . préhensive. Praaica. 
- - _ : 

www.americanradiohistory.com

www.americanradiohistory.com


Figure 4. A dotal .cope has the capability to 
store and redisplay a waveform. The display 
shown here compared a stored reference 
waveform (REF 2) in the lower trace with a 
real -time sync and burst waveform from line 
257, field 2, in the upper trace. 

In some applications, the problem with 
aliasing is that the operator is unaware it 
is occurring. Scopes with advanced 
features offer an easy way to check for 
aliasing. In one approach, the envelope 
mode records the minimum and max- 
imum values at each point, providing an 
outline of the true waveform. This infor- 
mation alerts the operator that aliasing is 

Figure 5 A digital scope display showing the 
capahilit , of triggering on a specific line in a 

specific field. Note that the digital scope can 
display a waveform of low repetition rate at 
full brightness. 

occurring on the displayed waveform. 
Two techniques prevent aliasing. 

Digital scopes that use vector displays in- 
terpolate between sample points and 
connect them with straight lines 
(vectors). Increasing the scope sweep 
speed more directly reduces aliasing 
because more sample points are 
displayed. 

Figure 6. A display shou.ing a user- defined 
envelope of test limits around a real -time 
waveform. 

Key digital scope specifications 
Many of the key specifications for digi- 

tal oscilloscopes are similar in nature to 
those for analog units. However, several 
of the following specs, unique to digital 
scopes, are important to consider during 
the selection process. 

Bandwidth and sampling rate: 
These two specifications are related, 

The answers to a television engineer's 
pressing audio problems: 

.ä:,..;.: 
I niqlKa 
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VCR OR OTI E 
UNIT UNDER TEST 

r 

PROGRAMMABLE 
POWER SUPPLIES 

SIGNAL 
GENERATORS 

DIGITAL 
SCOPE - 

INTERNAL 

(GPIB) llr 

IEEE STANDARD 488 

OF 
R232C RS132C 

FLOPPY DISK 
LONG -TERM 

MEMORY < 
I " 

PERSONAL COMPUTER 
OR 

SYSTEMS CONTROLLER 

DIGITAL 
TEST SIGNAL 
GENERATOR 

TEST 
SIGNALS 

Figure 7. A simplified block diagram of a PC- based, modular automated test system that uses a 
digital scope for waveform acquisition, processing and transfer. 

Figure 8. An illustration of the problem of 
aliasing in digital oscilloscopes. Aliasing can 
be thought of as an optical illusion. if the 
scope takes too few samples to accurately de- 
fine the applied signa! frequency, the user can 
see a waveform that apparently has a lower 
frequency. 

but not identical, digital scope parame- 
ters. Bandwidth is the range of frequen- 
cies a scope can acquire and display with 
less than 3dB attenuation. Digital scope 
manufacturers specify bandwidths for 
two conditions, repetitive and single -shot 
(single- event) acquisitions. 

For repetitive acquisitions, the band- 
width often is called analog bandwidth 
or equivalent -time bandwidth. This speci- 
fication is the bandwidth of the scope's 
analog signal path. 

Single -shot bandwidth is the band- 
width of the scope when it makes only 
one acquisition, whether the test signal is 
repetitive or single- event. This specifica- 
tion depends on three factors: 
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1. The sample rate of the instrument. 
2. The type of interpolation used to re- 

construct the signal. 
3. The number of coefficients used to 

perform the interpolation. 
Useful storage bandwidth (USB): 
USB is a valuable way to observe the 

capability of a digital scope to display 
sine waves. USB is the maximum digitiz- 
ing rate divided by the number of sam- 
ples the scope needs in order to properly 
display a sine wave. 

The digitizing rate is the number of 
samples that the scope acquires per sec- 
ond (a common number is 100 megasam- 
ples /second). The number of samples 
needed to display a sine wave depends 
on the type of interpolator the scope 
uses. (An interpolator adds data words 
between the sample points.) 

Averaging and smoothing: 
these two waveform processing tech- 

niques make signal viewing easier. Aver- 
aging works on multiple acquisitions of 
samples of the signal under test. This fea- 
ture numerically averages the vertical 
(voltage) values for each time point on 
the waveform over the number of acqui- 
sitions chosen by the user. Averaging re- 
duces random noise in repetitive signals 
and increases effective resolution. 

Smoothing reduces noise on single - 
shot acquisitions of the signal under test. 
Smoothing firmware examines several 
points at once on an acquisition, then 
processes the set of values to reduce 
noise. 

Selecting an oscilloscope 
The selection of an oscilloscope-ana- 

log or digital- should be 1, 

all of the pertinent facts ha. 
amined, and the cost vs. benefit. 
approach have been studied. Whet 
ning such a purchase, consider the 
lowing recommendations: 

Define your application. Digital 
scopes are appropriate for many non -vid- 
eo applications in a TV broadcast facility. 
They also are well- suited for some spe- 
cial video needs. 

Examine your needs. What kinds of 
non -video measurements will you be 
making? Single -shot or repetitive? At 
what frequencies? How faithfully do you 
need to reproduce the signal? What is the 
required accuracy and resolution? 

Know whether the scope is user - 
friendly. Capitalize on your familiarity 
with analog scopes. Some digital scopes 
have front -panel designs similar to popu- 
lar analog units. Others combine analog 
(non -storage) and digital (storage) fea- 
tures in one unit. Find a unit that you are 
comfortable operating. Familiar opera- 
tion can make your maintenance work 
more efficient. 

Study the specs. Take time to under- 
stand the key specifications of the units 
you are considering. For digital scopes, 
the terms sample (digitizing) rate and 
useful storage bandwidth may be new to 
you. 

Look for easy -to-use features. Digital 
or analog scopes with advanced features 
cut drudgery, save time and improve re- 
sults simply because they are easier to 
use. For example, on some scopes, you 
can attach probes to a test point for an 
automatic display of several cycles of an 
unknown non -video signal. The scope 
sets itself up at the touch of one button. 
Another example is the capability to se- 

lect specific measurements from an on- 
screen menu. The scope makes the 
measurements automatically and 
displays the numerical results alongside 
the waveform. 

Consider the video applications. 
Look for scopes designed to work with 
video. Some digital scopes have options 
that enhance the unit's performance 
when it displays a video waveform. An 
effective digital scope for video applica- 
tions should include: 

1. A sync separator capable of trigger- 
ing the scope on any line in either 
field. 

2. Backporch clamp circuitry. 
3. The capability to work with tradi- 

tional standards (NTSC, PAL and 
SECAM) and non -traditional video 
standards (HDTV, PC displays ?- 
other non -standard displays). 

The choice of an oscilloscope for mair, 
tenance work is one that you -and the 
other technicians in your facility -will 
have to live with for a long time. Make 
the selection carefully. I =.' ))))f 
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GVG Sync Generators. 
Performance you can rely on. 

Time and time again. 
Whatever your studio timing needs, GVG has an integrated family 

of solutions. From modules to master reference sync generators, GVG 
timing products give you high performance, at an affordable price. 

9520 
MASTER REFERENCE 
SYNC GENERATOR 

The top of the line Model 9520 
is the master sync generator for 
your facility. Ìt accepts two 
optional 7i'st Signal Generators. 
SC /H phase is correct for all 
operating conditions. 

$3,500 

9505 SOURCE 
SYNC GENERATOR 
SC /H phase and color framing 

are always correct with the eco- 
nomical Model 9505 source sync 

generator. Like other GVG sync 
generators, the 9505 features an 
optional 7'st Signal Generator 
module. 

$850 

STM -85N SOURCE 
TIMING MODULE 

Here's a new single -module tim- 
ing tool that plugs into any GVG 
8500 Video DA tray. It decodes 
encoded subcarrier signals pro- 
ducing retimed sync, blanking, 
subcarrier, V1, and color black. 
Of course, SC /H phase is always 
correct. 

Starting 
at $1,800 

9550 AUTOMATIC 
CHANGEOVER 
SWITCH 

Select automatic or manual 
transfer between two master sync 
generators. 

9510 
REFERENCE SYNC 
GENERATOR 
The 9510 reference sync genera- 

tor is a versatile reference sync 
generator in a one rack unit pack- 
age, with absolute SCIH phase 
accuracy. Options include a TSG 
module and a unique /)hase Prc- 
Set that stores 16 phase settings 
in non -volatile memory. 

$1,500 

SCB -100N SYNC /COLOR 
BAR GENERATOR 

The SCB -100N is your perfect 
solution for professional video or 
"off line" broadcast. Like our 
other sync generators, it gives you 
the performance you would expect 
from higher pricèd equipment. 

The Model SCB -100N gives 
aj ; you a fully SC /H phased sync 

pulse generator, SMPTE color 
bar generator, and audio tone 

generator, all in one rack -unit. 

Make time today to get the facts 
on the integrated family of GVG 
sync generators and timing equip- 
ment. For details, call the Grass 
Valley Group office nearest you. 

OFFICES 

$2,000 

The Model 9550's switch mechan- 
ism is rated for more than 100,000 
operations. 

Grass Valley Group 
:\ TEKTRONIX Cll\1I'.1 \ l 

TIII'.GR.\SsV.\I.I.I,ïGR1Hl'.IV1 ' I'1t 11,, 1114 1iu.. Valley. C.\ 95915USd-Tclepphonc19161178-3100-7RT:1611132 
Xcwfork .uI.e1,''ns:Ih.nl.i 632-01+..\11.1u.1 Int rr.I`" :Chicago 21912610931:\iinneapolìs161 3 1 483-2594: Dalla, Fort Worth , 817' 4%3-7447: 

L..\nca., 99.21u+ ., ... 11, 7T:A7RO.V/.VCOMPANY 
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Testing stereo audio 
for mono compatibility 

By Mike Coleman 

If you want to broadcast quality stereo TV, 
you need to know what your audio system is doing. 

One of the most misunderstood prob- 
lems with TV stereo audio is monaural 
compatibility. Producing a stereo pro- 
gram that is compatible with mono TV 
sets is critically important, because mono 
listeners greatly outnumber stereo 
listeners -and they will for many years 
to come. 

Mono listeners hear the sum of the left 
and right channels. But a good mono 
sum results from good left and right 
audio only if both channels are proc- 
essed identically. You can't check each 
channel in isolation and expect an 
acceptable mono sum to result. 

Consider this example: Figures 1(a) 

and 1(h) show the frequency- response 

Coleman is a hardware /software, engineer with the TV 
division of Tektronix. Beaverton. OR 

Odic 
I 

QQOKNZ 

plots of a stereo audio system. Every- 
thing looks all right, and you might ex- 
pect good mono. But look at Figure 1(c). 

It shows the frequency -response plot of 
the monaural sum of this system, which 
has a pronounced high- frequency rolloff. 
This particular problem is caused by a 

30µs delay in the left channel. The 
frequency- response curve in Figure 1(c) 

was generated using common broadcast 
equipment, and it is typical of the prob- 
lems broadcasters face with processing 
equipment in the audio chain. 

You can observe and measure com- 
patibility problems in two ways. Because 
the mono listener hears the sum of the 
left and right channels, you can add 
them in a test environment and make 
measurements directly on the resulting 
signal. This is easy to do and eliminates 

any guesswork. The other way is to in- 
directly monitor the mono sum by feed- 
ing the same signal to both channels and 
observing the phase relationship be- 
tween the channels at the output. Each 
technique has its place in TV station 
operation. 

The summing amplifier 
Making measurements on mono fre- 

quency response is simple if you have a 

summing amplifier. You can either pur- 
chase one or use the circuit shown in 
Figure 2 to make one. The output of the 
summing amplifier is what the mono lis- 
tener hears. The plot in Figure 1(c) was 
made by measuring the output of a sum- 
ming amplifier while sweeping the 
frequency of the left and right audio 
channels. 

Figure 1. The frequency- response plots of a stereo audio system. Oscilloscope photo (a) shares left- channel amplitude us. frequency. Photo (h) 
shows right- channel amplitude vs. frequency. Both plots seem perfect until the signals are summed to mono, shown in scope photo (c). Note the 
deep notch caused by a phase differential between the right and left channels. (Horizontal scale = 2kHz /div, beginning with 0kHz on the far left 
side of the displrn. Vertical scale = IOdB /dir.) 
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High efficiency space 
TWTs (including 
50 W and 100 W Ku. 
band for next genera- 
tion DBS Satellites). 1 

THE FURTHER WE G0, 
THE FURTHER YOU G0. 

At Thomson -CSF we've been pioneers 
in developing the use of high -power 
tetrodes in transmitters for more than 
70 years. 

Over the years we've stayed ahead with 
such developments as Pyrobloc'' grids and 
the Hypervapotron® cooling system. 

We offer: A complete line of tubes for 
radio broadcasting applications from FM to 
the most powerful SW 
and LW transmitters - 
the quality of our 500- 
600 kW tubes has been 
amply demonstrated in 
15 years of service in 
over forty transmitters 
worldwide. 

A complete line of power grid tubes 
and their associated cavities for UHF /VHF 
TV transmitters. Thanks to their efficiency, 
reliability and tight tolerances, systems 
makers can offer their customers sub- 
stantially more cost -effective products. 

High power 
radio broad- 
casting 
tetrodes up to 

12 MW. 

UHF and 
VHF 
tetrodes 
up to 
50 kW. 
FM 
tetrodes 
up to 
100 kW. 

Earth station tubes up to 18 GHz 
11.5 kW) or to 3.35 kW (6 GHz). 

A complete line of klystrons and TWTs 
for ground stations and space TWTs for 
direct broadcasting satellites (DBS) designed 
to last for at least a decade. 

And we also produce high -resolution 
image pick -up tubes and devices (CCDs), 
and high -luminosity CRTs for top range 
professional applications. 

In radio and television, telecommunica- 
tions, military and civil aviation, as well as 
in a wide range of scientific and medical 
applications ,Thomson -CSF know -how gets 
your systems moving. Fast. 
The world's most powerful tubes for radio 
and TV broadcasting. 

7HOMSON -CSF 
ELECTRON TUBES 

THOMSON ELECTRON TUBES 

AND DEVICES CORPORATION 

550 Mount Pleasant Avenue 
P.O. Box 6500 
DOVER, NEW JERSEY 07801. 
Tel.: (201) 328-1400 TWA: 710987 7901. 
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WHAT HAS 5 VTRS, 
2 ROBOTS, 

3 ROTARY LIBRARIES, 
1,184 CASSETTES, 
A COMPUTER, 

T'HE ABILITY TO PLAY 
15- SECOND SPOTS 

BACK TO BACK 
CONTINUOUSLY, 

IS AVAILABLE NOW, 

AND IS SURE TO TURN 
THE BROADCAST INDUSTRE 

UPSIDE DOWN? 
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ANSWER: 
THE MII M.A.R.C. SYSTEM CART MACHINE. 

, 

It's probably the most technologically advanced cart machine ever created. 
So advanced, we doubt the competition will have anything like it for a long while 
to come. 

But the really impressive thing is: it's available now 
So give us a call if you'd like a demonstration, or to be put on our priority 

delivery program. 
Remember, if you're looking for high broadcast quality, overall cost reductions 

and the finest support programs in the industry, look into MII from Panasonic. 
The broadcast system that makes business sense. 

MII 

For more information, call 1- 201 -348 -7671. 

Panasonic 
Broadcast Systems Company 
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WE BUILD 

STRONG 
TOWERS 

ii 
I ,a 

While Express Tower Co. 

(EXCO) specializes in the 
design, engineering and 

construction of guyed 
towers in the 1,000 -foot 
and above range, they 
have to be built right - 
and stand up to the 
toughest conditions. 

For example, we're 
building a 995 -ft. tower 
that will support a 46 -ft., 
high -power UHF television 
antenna for KLTJ -TV, 

Channel 57, near Houston, 
Texas. It will also support 
a 12 -bay FM antenna. And 
the tower is designed to 
withstand wind velocities 
in excess of 160 mph 
and to meet EIA -222 -D 
specifications. 

For complete tower 
services, including main- 
tenance, repair, painting and 
replacement of antenna and 

transmission lines, contact 
Dyke Dean, our marketing 
director. Tell him your con- 
struction requirements and 

we'll build you a tower 
strong enough to meet or 
exceed your needs! 

EXPRESS 
TOWER CO., INC. 
Star Route East 
P.O. Box 37 
Locust Grove, OK 74352 

918/479-6484 
Telex No. 62295660 

Quality from the ground up. 
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Figure 2. An active summing amplifier circuit used to check the mono compatibility of two 
audio channels. 

Figure 3. Front -panel controls and display for a stereo audio waveform monitor featuring left, 

right and sum amplitude readouts. 

Continued from page 106 

The audio vectorscope 
Probably the most important piece of 

TV stereo test equipment is the audio 
vectorscope. The display on the instru- 
ment is a Lissajous pattern. It relates the 
amplitude and phase of the left and right 
channels. With experience, you can 
learn much about audio signals at your 
plant just by observing the pattern on 
this instrument. 

Some audio vectorscopes also have 
meters for left, right and sum or dif- 
ference levels. This combination of 
metering and pattern display is useful for 
monitoring and locating compatibility 
problems quickly. See Figure 3. 

Continued on page 119 

Figure 4. Audio vectorscope display for 
stereo programming of symphonic music. 
Note that little correlation exists between left 
and right audio channels. 
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B R O A D C A S T I N G 

PERFORMANCE 

HoweTech 

Broadcasting Performance 
is enhanced by HoweTech's com- 
plete line of consoles which 

possess unmatched sonic quality. 
described by many as the best 

in the industry! Consoles of all 

sizes. elegantly housed. assure 

easy installation. maintenance. 

and operation. 

Broadcasting Performance 
is guaranteed when a HoweTech 

Phase Chaser (patent pending) 
is on line. correcting and elimi- 
nating phase errors. regardless 

of source. enabling you to trans- 

mit a perfect stereo signal for the 
appreciation of your listeners. 

and permitting you to boast of 
the quality of your signal. and the 

sophistication of your engineer- 
ing staff. 

Broadcasting Performance 
is improved when your air talent 

function at their best. HoweTech 

designs and builds studios and 

studio furniture. HoweTech's 

custom production approach to 

design and fabrication. coupled 
with ergonometric and architec- 
tural planning from an inter- 
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KBPIFM. 105 9 Denver Colorado 
A Sandusky slamn Laurie Richardson. D J 

Lynn Osburn. Chief f ngneer Sludm design 
lurodure and Series 10000 Console by 
Howe The'inoiogirs 

nationally known industrial design 
firm. bring to your project beauty. 
functional efficiency. cost effec- 
tiveness, flexibility. and originality. 

Broadcasting Performance 
improves when you call Terry 

Sweeney or Doug Sutherland 
at Howe Technologies. 

1- 800 -525 -7520! 

Howe Technologies 
Corporation 

2300 Central Avenue 

Boulder. Colorado 80301 

303 444 -4693 
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"WHEN OUR TRANSMUTE] 
STOPPED. . . EXCEPT TH 

Chattanooga. January 26, 19 
WTVC's transmitter - from a Hi 

competitor - exploded. Doors 
blew away. Quarter- inch -thick sl 
steel melted. And Channel 9 we 
off the air. 

Working through the night i 

subzero weather, Director of En 
neering and Broadcast Operatio 
Manager Dennis Brown and his 
staff would bring the station to 
power in 18 hours. But less pow 
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SLEW UP, EVERYfl-IING 
XPENSES" 

F. Lewis Robertson 
Vice President /General Manager, 
WTVC 

I meant less revenue. They 
!ded a replacement fast ... in 
days rather than 30 weeks. Says 
)wn with a smile, "We knew if 
tone could, Hams could." 
The day after the accident, a 

rris rep was on site. Assessing 
nage. Identifying needs. Rolling 
the shirtsleeves to pitch in. And 
:e Lewis Robertson gave the go- 

!ad, a new Hams transmitter 
s in place and operating just 30 

days after the order. Channel 9 was 
back on the air at full power .. . 

with a picture viewers felt was 
better than ever! 

At Harris, we understand the 
special pace and requirements of the 
broadcast industry. We've responded 
fast and effectively to our customers' 
needs for over 65 years. Supplying a 
full line of transmitters, antennas, 
control systems, and other high - 
quality communications products. 

Circle (82) on Reply Card 

So when your signal goes up 
in smoke, depend on Harris to put 
you back on the air. For the full 
story, and your free On The Air 
poster, call us today TOLL FREE: 

1- 800 -4- HARRIS, extension 3003. 

í HARRIS 
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Continued from page 110 

The compatibility question 
Now that you have a device for observ- 

ing stereo audio, you can see more easily 
why TV stereo presents such a challenge 
for mono compatibility. Figure 4 shows a 

pattern typical of symphonic music. The 

Figure 5. Audio vectorscope display con- 
figured as in Figure 4. but with programming 
typical of most stereo dramas or comedy 
shows. Note the high correlation between left 
and right audio channels. 

You'll meet your 
match with our 

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

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

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

800 - 447 -2257 
TELEX: 510-601-0887 g 

L 

pattern is almost circular. with little cor- 
relation between channels. 

Figure 5 illustrates a pattern from a 

typical stereo entertainment program. 
Note that the stereo signal looks almost 
like mono. The channels are highly cor- 
related. Most of the dialogue is in the 
center, and the music and sound effects 
have limited separation. 

TV stereo audio is mixed this way to 
match the small size of the average TV 
screen. Your viewers don't want gun- 
shots in the kitchen and car crashes in 
the bedroom! Because the material in 
both channels is so similar, any phase or 
delay errors result in some cancellation 
of the mono sum. 

So the first rule of mono compatibility 
is this: Highly correlated stereo audio 

20k 

demands identical processing in eaci 
channel in order to sum to acceptabl 
mono. 

Ensuring mono compatibility 
The biggest potential problem facin 

broadcasters who are converting t' 
stereo is wiring polarity error. If th 
polarity of one channel is reversed witl 
respect to the other anywhere along th 
audio chain, most of the correlate. 
(center) audio information will disappea 
from the mono sum. Because a statiol 
could have hundreds of audio wirin: 
connection points, your plant probabl: 
has some built -in polarity errors. Th. 
penalty for inverted polarity was not tot 
great in the monaural past, but that's no 
the case today. 

Figure 6. A sine -wave clipper circuit used to generate a test signal for checking polarity muer 
sion in a stereo plant. 

10901 Hampshire Ave. So. 
Minneapolis, MN 55438 

FAX:612- 944 -1546 
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TIME: 02:00:00 a.m. 
PLACE: Swedish Telecom, 

Malmo, Sweden 
Seconds later 

The link to Stockholm has been checked 
for phase, level, crosstalk, THD and 

noise. Even a spectrum analysis has 
been performed - fully automatically, 

thanks to the 
RE201 Dual Channel Audio Analyzer. 

Meanwhile 55 other RE201's tested another 55 
transmission mks and transmitters all over 

Swede, '^ese testing sequences are part of the 
SC`: " poject. a fully automatic test system. 

used a tre complete distribution and con- 
- button rad,o Ink network in Sweden 

Swedish Telecom Has chosen tre RE20t Duai 
Channe AuC,c A^alyze r'or:ms apt, .cation due to 

its speed FSN sign.] Ong capability Frequency 
Snot Keying, complete range o audho testing. 

Du spec:r,m ara.ys s. and the instrument s 

Way to futtil CCITT recommendation O 33 tOr 

automatic testing of International transmission 
lines 

How do you check your links? 
Do you want to know more about the 

RE20t Dual Channel Audio Analyzer and 
RE INSTRUMENTS comprehens we product line 

including: 
RDS Coders and Generators 

FM FMX Stereo Coders and Generators 
Synthesized Signal Generators 

Component Test Equipment 
r Stereo Test Systems 

Please contact 

RE INSTRUMENTS CORPORATION 
31029 Center Ridge Road. Westlake. Ohio 44145 
Telephone (2,6) 871 7617 Telefax (216) 871 -4303 
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Figure 7. The output waveform of the sine - 
wave clipper circuit shown in Figure 6. When 
checking for polarity inversion in a stereo 
facility, keep in mind that two polarity inver- 
sions will yield a waveform that appears to be 
correct, but is not. 

SINE 
WAVE 

GENERATOR 

STEREO AUDIO 
MONITOR 

SYSTEM UNDER TEST 

Figure 8. Test setup for checking the relative 
phase of two audio channels in a unit under 
test. Check for phase errors in all equipment 
through which the audio signals will pass. 

Figure 9. The ideal display from a relata e- 

phase check of two audio channels, con- 
figured as described in Figure 8. The display is 
a vertical line indicating (on this type of 
monitor) two signals matched in amplitude 
and phase. 

GLOBAL SUPPORT 
FOR GLOBAL 

COMMUNICATIONS 

C -Band, Ku -Band and D.B.S. 
High Power TWT 
Amplifier Systems 
For Video, Voice and Digital Communications 
50 -3000 Watt 

OM MI 

R lR 

Designed exclusively for 
satellite earth station use, MCL. 
High Power TWT Amplifier Systems 
meet the demand and discriminating 
stringent requirements for 
maximum signal purity and uncompromising reliability. All MCL amplifiers share 
commonality in operation, design and mechanical layouts to facilitate 
interchangeability and to minimize maintenance and repair. MCL equipment is 
depended upon worldwide to operate at optimum efficiency ... even in the most 
remote, unattended locations and under the most adverse conditions. 

MCL offers a host of C -Band, Ku -Band, and D.B.S. High Power TWT Amplifier 
Systems featuring: 

Double Drawer Amplifiers (300 to 750 C, Ku and D.B.S. Band) 
Single Drawer Amplifiers (50 -300W Ku; 75 -700W C -Band) 
Single Cabinet Amplifiers (2.5K -Ku; 3KW-C -Band) 
Special Tube /Helix Protection Measures 
Amplifier Performance Readout /Control 
High Voltage Component Protection 
Build -in "Remote" Capability 

Turn to MCL for high quality, competitively priced satellite 
communications equipment of truly unequalled 
performance ...guaranteed. 

Technical specifications and details 
on the complete line of MCL 

C -Band, Ku -Band, and D.B.S. High 
Power TWT Amplifier Systems may 

be obtained by writing or calling 
MCL today. Simply request your 

complimentary copy of MCLS New, 
comprehensive Brochure #6008. 

MCL, INC. 
501 S. Woodcreek Road 
Bolingbrook, IL 60439 
312 -759 -9500 TWX 910 -683 -1899 

Manufacturers of TWT and Klystron Amplifiers for Satellite Communications. 
24 -Hour Sales and Technical Support for Immediate Service Worldwide. 
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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 PnCe. 
Small Compact Package 4" e 4" e 2 -114". 

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 

baffli 

$190 
F.O.B. 
N.Y. 

AUDIO -VIDEO ENGINEERING COMPANY 
65 Nancy Blvd.. Merrick, N.Y. 11566 

Tel. 15161 546 -4239 
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Live Assist 
and more! 

CABS delivers an integrated Computer Aided Broadcasting 
System from library Maintenance to Analysis of Aired Events. 

Music and 

ccmmercial library 

management 

Sophisticated 

programming and 

scheduling criteria 

Live assist with full 

control of audio 

peripherals 

Announcer 

information, live tags 

and schedule enquiry 

Analysis of formats . 

aired events and 

their relationship to 

station ratings. 

.117ZW Ilflf 
SYSTEMS INC. 

#730, 9919 -105 Street 
Edmonton, Alberta Canada T5K 1B1 

(403) 426 -1551 

SMALL WONDER WE WORK 24 HOURS EVERY DAY WITHOUT A BREAK! 
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Figure 10. Audio waveform displays for a 
stereo channel with varying degrees of 
relative -phase error. Photo (a) shows a phase 
differential of approximately 10 °. Photo (b) 
shows a phase differential of approximately 
45 °, with sum -channel audio response down 
3dB. Photo (c) shows a phase differential of 
approximately 135 °, with sum -channel audio 
response down 9dB. Photo (d) shows a phase 
differential of approximately 190 °, with sum - 
channel audio response down 21dB. Note that 
two audio signals perfectly matched in 
amplitude and 180° out of phase with respect 
to each other will result in cancellation when 
summed to mono. 

Here's a technique for locating wiring 
polarity errors. Apply a clipped sine - 
wave test signal to the input of your 
system, one channel at a time. The cir- 
cuit shown in Figure 6 will convert your 
house sine -wave tone into what you 
need. Figure 7 shows how the signal 
should appear on an oscilloscope. Use 
this signal to probe along both audio 
signal paths. With the scope connected 
to the positive phase of the line, the half 
sine wave should point up. If it points 
down, the polarity has been inverted. 

It is important to check the wiring at 
any point where a new connection is 

made. Two polarity errors will cancel 
each other until a patch is made or until 
the audio system is modified (for what- 
ever reason). Dual polarity errors com- 
pound the difficulty of preserving 
monophonic compatibility during the 
rapid pace of a typical broadcast day. 

Some stations carry this testing pro- 
cedure further and check (and rewire as 
necessary) all audio-processing equip- 
ment to eliminate input -to-output polari- 
ty inversion. When all polarity errors 
have been removed from the facility, 
you can be assured that the audio system 
will function properly when equipment is 

removed or replaced. 

Phase errors 
Now that you have found and cor- 

rected your polarity errors, let's turn to 
the second type of compatibility prob- 
lem: phase errors. As illustrated in Figure 
I, zero relative -phase error (ideally) is 
needed between the left and right chan- 
nels in order to accomplish satisfactory 
mono TV sound. 

Phase is simply a way of describing 
delay in other terms. When one channel 
has a bit more delay than the other, and 
the same signal is sent down both chan- 
nels, the delay can be measured through 
observation of the relative phase of the 
audio at the other end. 

This point is made so that you will con- 
sider all the possibilities for phase (delay) 
errors that might exist in your plant and 

TAPE MACHINE TESTING 
AND LOTS MORE! 

Tape machine testing is just part of Audio Precision System Ones 
repertoire. For tape, System One does: 

response on stereo machines -or multi- tracks 
to 192 tracks 

distortion across the entire spectrum 
wow and flutter, rotational and scrape 

MOL 
SOL 
separation (worst -case crosstalk on multi -tracks) 
azimuth adjustments 
phase vs frequency 
gap scatter on multi- tracks 
spectral analysis of noise 

ANALOG TAPE: System One tests VTRs, AiRS, reel -to -reel, cart, cassette 
formats -two or three head -using tapes you make or standard 
reference tapes, even with voice between tones. 

DIGITAL TAPE: System Ones -100 dB (0.001 %) distortion levels make it 

the selection of the leading manufacturers of digital recording sys- 
tems. Try measuring the -85 to -90 dB distortion 16 -bit PCM systems 
with a test set with -75 dB residuals! 

AND LOTS MORE: Audio Precisions System One tests all audio equip- 
ment in your inventory- compact disc players, consoles, power 
amps, distribution amplifiers, switchers, transmitters. Even acoustical 
tests on loudspeakers and microphones. 
Features such as: 

three forms of imd including transient 
complete, automatic custom test procedures 

created without knowledge of programming languages 
fast on- screen graphic or tabular results 
low -cost graphic hard copy via dot matrix printers 

make System One the most powerful choice in audio testing. 

Call or write Audio Precision today for complete technical data and 
prices on System One. 

Audio 
precision 

P.O. Box 2209, Beaverton, OR 97075 
503/627 -0832 1-800/231-7350 
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Figure 11. Audio spectrum -analyzer display of amplitude vs. swept frequency in a stereo audio 
system summed to mono. Note the deep cancellation that occurs at 5kHz and 15kHz. Discrete 
mono compatibility spot checks that did not include those frequencies could give a false indica- 
tion that the system under test was operating properly. The notches shown were caused by a 
delay of approximately 1000 in one of the stereo channels. (Horizontal scale = 2kHz/div, 
beginning with OkHz on the far left side of display. Vertical scale = 10dB /div.) 

in the distribution system that delivers 
audio to your facility. Phase errors be- 
tween stereo channels create errors in 
the mono frequency response. 

Identifying phase errors 
Detecting phase errors requires a high - 

quality audio generator and an audio 
vectorscope. Figure 8 shows how to con- 

EXTEND R 

OF 
LEVEL 

The ATS -100 Stereo (dual 
channel) Extended Range 
Audio Meter is a self -contained 
audio measuring system. Dual 
"VU" meters provide 
precision visual monitoring. 
Peak Program Meters offer 
simultaneous level and peak 
monitoring. 

The ATS -101 input sensitiv- 

ity allows for 
levels, from - 
and a visual i 

vided for accu 
surement. Th 
solid state am 
supply, coupl 
micro- process 
assembled in 
rack mount f 

wide range of 
0 to +30 dBm, 
icator is pro- 
te phase mea - 
reliable, fully 

lifier and power 
d with advanced 
r control, is 
compact 3'/2" 
me. 

McCurdy Ridio Industries 
108 Carnforth Road, Toronto, Ontario 
Canada M4A 2L4 Tel: (416) 751 -6262 
Telex: 06- 963533 Telefax: (416) 751 -6455 
1051 Clinton Street, Buffalo, New York 14206 
Tel: (212) 772 -0719 
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nect the output of the audio generator to 
both channels of the system under test. 
You can observe the outputs on an audio 
vectorscope as you vary the frequency of 
the generator. 

Ideally, the response at all frequencies 
will be similar to the display shown in 
Figure 9. The display should be a vertical 
line indicating equal and in -phase left 
and right signals. Any phase error will 
show up as an ellipse on the audio vec- 
torscope. If your scope also has meter- 
ing, you can watch the sum amplitude to 
make sure it stays constant throughout 
the audio range. Note that some audio 
vectorscopes display 0° differential 
phase by a straight line at a 45° angle 
relative to vertical. The vectorscope 
display used in this article has 0° dif- 
ferential phase referenced as shown in 
Figure 9. 

Figures 10(a -d) tie all this together. The 
mono frequency response of a system is 
shown along with audio vectorscope 
photos taken at critical differences in 
relative phase. These displays clearly il- 
lustrate the relationship between phase 
errors and monaural frequency re- 
sponse. Note that the left and right audio- 
level bars show good amplitude response 
in their respective channels, but the sum 
bar is influenced significantly by the 
relative phase between channels. 

For a quick check of your system or of 
a remote feed, supply a swept frequency 
to both channels at one end, and observe 
the maximum phase excursion at the 
other end. An even faster check can be 
accomplished with a pair of discrete fre- 
quencies. If you use this test, choose the 
frequencies with care. Consider the 
response shown in Figure 11. If your 
tones were at 400Hz and 7kHz, you 
would not notice the notches present at 
5kHz and 15kHz. 

Because these tests are simple, they 
should help you to quickly locate and 
observe the common stereo audio prob- 
lems that affect mono compatibility. 
These techniques will put you well on 
your way toward producing good stereo 
and good mono sound. I :ra)))l 
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25000J 300J 
FM Transmitter FM Transmitter 

ModelX SlverlineUHF 
FM Exciter TVTransmitter 

Silverline UHF 1000W UHF 100W U - 
TVTransmitter TVTransmitter TVTransmitter 

FOR BROADCASTING EXCELLENCE... 
SOLID, POWERFUL, TELEVISION AND RADIO EQUIPMENT 

High Power UHF TVTransmitters 
I ICs Silverline UHF TV Transmitters 
provide the ultimate in picture quality. 
reliability and efficiency. These trans- 
mitters are designed that way. without 
compromise. 

All new state -of- the -art design uti- 
lizes CMOS logic for control functions. 
Silverline multiple klystron transmitters 
maximize reliability by offering total re- 
dundancy. Each multiple klystron trans- 
mitter includes two or more amplifier 
cabinets, control circuits. high voltage 
contactors, beam supplies. cooling sys- 
tems and exciters. 

Low Power TV Transmitters 
TTC offers a full line of outstanding UHF 
translators and transmitters, with an 
ultra -stable design that assures high 
quality, trouble -free operation. 

For 100 Watt UHF TV, TTC offers a dur- 
able solid state translator- transmitter 
designed for worry -free unattended 
operation in remote and hostile 
environments. 

The TTC XL1000 has become the 
best selling 1000 Watt UHF transmitter in 
the world. Long -term reliability, perfor- 
mance. advanced capabilities, and ver- 
satility for use with UHF, VHF, satellite, or 
video inputs provide you with assurance 
of lasting quality. 

FM and AM Radio Transmitters 
TTC has estao s;ec a ,ongstanu ng 
track record for producing highly reli- 
able and durable FM and AM radio 
transmitters -combining unsurpassed 
value and performance. 

A complete line of transmitters is 
manufactured including units with a 
power output of as low as 30 Watts and 
ranging upward to 40.000 Watts. 

Featuring clean uncomplicated de- 
signs incorporating refinements de- 
veloped from over twenty years of 
proven performance in radio stations 
worldwide, today's TTC radio trans- 
mitters provide unmatched price - 
performance value. 

For product literature or further information, call or write: 

TELEVISION TECHNOLOGY CORPORATION 
PO. Box 1385 2360 INDUSTRIAL LANE BROOMFIELD, COLORADO 80020 USA 

(303) 465 -4141 TWX: 910 -938 -0396 TTC ARDA FAX (303) 469 -9728 

Circle (90) on Reply Card 

www.americanradiohistory.com

www.americanradiohistory.com


I looked 
competition be 

_. 

BARCODE WRITE 
CLAVIER D'ECRITI. 

www.americanradiohistory.com

www.americanradiohistory.com


at what the 
ught: Betacart, 

Betacart, 
Betacart:' 

4 

Over one hundred and fifty Betacart"' 
systems have been delivered throughout 
the United States. 

For names of stations in your area 
enjoying impeccable spot and 
news automation, contact 
your Sony Broadcast 
representative. Or call Sony 
Broadcast at 800 -635 -SONY. 

SONY 
Broadcast Products 
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Applied technology 

Binaural sound: 
Expanding on the image 

By Claus Wittrock, M.Sc.E.E. 

Avariety of methods now exist for 
adding stereo sound transmissions to 
traditional terrestrial TV broadcasting 
around the world. These methods are in- 

VIDEO 

AUDIO 

MHz 

kHz 

VISION VSB 
MODULATOR 

fluenced by a lack of bandwidth, by the 
amount and complexity of information 
carried in a TV transmission and by their 
compatibility with existing standards and 

SOUND FM 
MODULATOR 

Figure 1. The genera plan of single -sound carrier systems. 
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MODULATOR 
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I 
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SOUND 1 

MODULATOR 

SOUND 2 
MODULATOR 

Figure 2. The general plan of dual -sound carrier systems. 
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norms. Consequently, all known stereo 
systems are compromises between the 
desire for improving audio performance 
and the limitations the terrestrial broad- 
cast system imposes. 

The key concerns are minimum distur- 
bances of adjacent channels, minimum 
increases in stress on transmission equip- 
ment and no degradation of quality 
when existing monophonic TV receivers 
receive the signal. Stereo performance, 
therefore, has to be achieved either 
within the traditional sound system or by 
an additional sound carrier. Sound -in- 
sync methods, or other ways of carrying 
stereo information within the video 
signal, require either extended band- 
width or complex packing, which is 
based upon digital reduction of the infor- 
mation and is equivalent to a loss of com- 
patibility with existing terrestrial broad- 
cast systems. 

Principles for stereo sound 
In light of the constraints already 

noted, stereo quality must be obtained 
either through modification of the audio 
signal before transmission or by the addi- 
tion of another carrier near one of the 
edges of the channel bandwidth 
allocated for the transmission. When 
analyzing the principles that have been 
described, we can classify them either as 
single -sound carrier (Figure 1) or dual - 
sound carrier (Figure 2) systems. 

The first single -sound carrier BTSC 
variation is in operation in the United 
States and Canada. It features stereo and 
a second language and data transmis- 
sion. The audio processing required in 
the transmitter and receiver is relatively 
complex (see Figure 3). The spectrum of 
the encoded audio signal is shown 
graphically in Figure 4. The BTSC com- 
pending scheme (compression during en- 
coding, expansion in the receiver 
decoder) is based upon the Zenith /dbx 
processing circuit and makes use of both 
amplitude and frequency companding. 
The latter is implemented by using a 

level- controlled pre -emphasis curve. 

Wittrock is development manager. RF TV products. 
Philips Professional Television. Copenhagen. Den- 
mark. 
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A second variation o the single -sound 
channel approach is in use in Japan. (See 
Figure 5.) Although the FM -FM design 
has no direct facility for a second lan- 
guage, a low crosstalk level theoretically 
allows the left and right channels to 
carry two different languages. 

Two basic principles also are found in 
the dual- carrier systems. The Institute fur 
Rundfunktechnik (IRT) developed an 
analog variation, while the British Broad- 
casting Corporation (BBC) moved to a 
digital approach. The IRT system is in 
use in Germany, Holland and Austria and 
is being considered for implementation 
in Australia and Korea. (See Figure 6.) 
An identification signal at 54kHz is AM- 
modulated with a low- frequency signal 
to indicate a mode of mono, stereo or in- 
dependent 2- channel (language) 
transmission. 

The BBC's system operates with a 

digitally converted audio signal that is 
companded, interleaved and quadrature 
phase -shift modulated on the second car- 
rier. Developed originally for England, 
the BBC approach has been accepted in 
Finland, Denmark, Norway and Sweden, 
although some modifications have been 
made. (See Figure 7.) The Nordic altera- 
tion features VHF (CCIR system B) oper- 
tion, using an intercarrier frequency of 
5.85MHz instead of 6MHz and other 
filters in the quadrature phase -shift key- 
ing (QPSK) modulator as a compromise 
between bandwidth and Eye height. 

A closer look at QPSK 
Of these systems, the BBC approach 

probably is the most difficult to under- 
stand, mainly because it is digital. Initial- 
ly, the left and right signals are sampled 
at 32kHz. The resolution of the A/D con- 
version is 14 -bit (maximum) digital word 
equal to an overload limit placed 12dB 
above the reference level, which in- 
dicates average peak program level. Dur- 
ing baseband compression, the 14 -bit 
word is reduced to 10 bits. 

In this scheme, a group of 64 samples 
makes up a frame, while 32 samples com- 
prise a block. Mono samples are placed 
in odd -numbered frames for language or 
channel 1, while those for language 2 are 
encoded into even- numbered frames. 

FMMODULATOR SOUND (AURAL/ 
IF SOUND TRANSMITTER 

PILOT 

TO 
DIPLEXER 

Figure 3. An expanded diagram of the BTSC variation of the single carrier. 

When There's No Room For 
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AN AUTOMATED AUDIO MIXER WITH A 
TRACK RECORD FOR RELIABILITY AND COMPATIBILITY. 

The Model 608 Edit Suite Audio Mixer incorporates the features of our 
larger mixers into a smaller package, at a significant cost savings, without 
sacrificing quality or ease of operation. 

Audio sources are controlled with the 608 in much the same way as video 
sources are controlled using a production switcher. This concept allows you 
to edit audio quickly, along with video or separately, using the same editing 
system. 

Our proven editor interface, supported by most major edit system 
manufacturers*, allows hands -free control of audio mixing right from the 
editor. Yet, at any time the mixer may be operated manually or with a 

combination of manual and editor control. 
The Model 608 has eight inputs, each with its own fader, with separate 

inputs for the record VTR and tone. Outputs are stereo for both the program 
channels and built -in preview switcher. 

Call us for a complete brochure. 

mixers are currently in use worldwide with the following editing systems: Ampex Ace, CMX. Calaway. Convergence. 

Grass Valley Group. PALTEX. and other systems capable of operating a video switcher. 

GRAHAM -PATTEN SYSTEMS, INC. 
P.O. Box 1960, Grass Valley, CA 95945 
Inside CA: ($00) 422 -6662 Outside CA: (800) 547 -2489 
TWX 910-333-6065 FAX: 916 -273 -7458 
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\c, 

AClear -Corn quality audio 

yExtends range of wired 
system with up to six 
wireless transceivers 

FCC Approved 

Full- dupkax, high band 
operation y Developed for the 
professic.nal user 

AExceptional RF performance - virtually 
transparent from the wired system 

CONTACT YOUR 
CLEAR -COM DEALER. 
OR CALL WRITE: 

Clear -Coin 
11Uí ntercom Systems 
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1111 17th Street 
San Francisco, CA 94107 

415-861-6666 

RACKMOUNT STEREO AUDIO MONITORING ASSEMBLY 
C 1 ea. VU-III Stereo Monaonng Panel 
0 1 ea. MM -I Self Powered Mikromonitor 

1 ea. RM -I Rack Mount Kit 
0 1 ea. XL16MF Interconnect Cable 

5240 00 

Te:a P-ce 
: Snpo-g ' appl¢able 

* Limited Introductory 
Package Price 

s440 °° 
NIIKROLAB 4121 Redwood Ave_ Suite 215. LOS ANGEL: 
VIDEO INCORPORATED 

S. CALIFORNIA 90066 
(213) 306-0120 
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Statement of Ownership. Management and Cir- 
culation (Act of August 12. 1970; Section 3685. Ti- 
tle 39. United States Code). 

1A. Title of publication: Broadcast Engineering 
1B. 338-130 
2. fate of filing Sept. 25, 1987 
3. Frequency of issue: Monthly except in the fall, 

when 2 issues are published. 
3A. Number of issues published annually: 13 
3B. Annual subscription price: 
4. Complete mailing address of known office of 

publication (Street, city, county, state, zip code): 9221 
Quivira Road, Overland Park, Johnson County, KS 
66215. 

5. Location of the headquarters or general business 
offices of the publisher (not printers): 9221 Quivira 
Road, Overland Park, Johnson County, KS 66215. 

6. Names and complete addresses of publisher, 
editor, and managing editor. Publisher (Name and 
Address): Duane N. Hefner, 9221 Quivira Road, 
Overland Park, KS 66215. Editor (Name and Ad- 
dress): Jerry Whitaker, 9221 Quivira Rd., Overland 
Park, KS 66215. Managing Editor (Name and Ad- 
dress): Tom Cook, 9221 Quivira Road, Overland Park, 
KS 66215. 

7. Owner (If owned by a corporation, its name and 
address must be stated and also immediately 
thereunder the names and addresses of stockholders 
owning or holding 1 percent or more of total amount 
of stock. If not owned by a corporation, the names 
and addresses of the individual owners must be given. 
If owned by a partnership or other unincorporated 
firm, its name and address, as well as that of each in- 
dividual must be given. If the publication is published 
by a nonprofit organization, its name and address 
must be stated.) Intertec Publishing Corp.. a Mac- 
millan Inc., company, 9221 Quivira Road, Overland 
Park, KS 66215. 

8. Known bondholders, mortgagees, and other 
security holders owning or holding 1 percent or more 
of total amount of bonds, mortgages or other 
securities (If there are none, so state): Macmillan Inc., 
866 Third Ave., New York, NY 10022. 

Frames are numbered in groups of eight 
with a control bit Cn. (See Figure 8.) 

The compression process is im- 
plemented by finding the maximum sam- 
ple value in a block. This value leads to 
one of five possible degrees of compres- 
sion. A 3 -bit scale factor word (R2, R1, Re) 
is associated with each block carrying in- 
formation for the expander in the 
receiver. Using 2's complement ter- 
minology for high- amplitude values, the 
bits (10 out of the 14) are taken from the 
most significant positions of the word. If 
the value is positive, it might be repre- 
sented as 0, 1, x, x, x, x, x, x, x, x. Thus, 
1, 0, x, x, x, x, x, x, x, x would indicate a 
negative value. 

For stereo, one block of left samples 
and one block of right samples are mixed 
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A. Total No. Copies 
Printed (Net Press 
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35.696 
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I certify that the statements made by me above are 
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manager, or owner.) 

DUANE HEFNER 
Publisher 

into one frame in such a manner that the 
samples follow one another successively. 
Naming the left samples A and the right 
samples B, we may represent the sub- 
group of 16 samples as: 

A1, BI, A2, B2, ..., An, Be, .. , 

A15, B15, A16, B16, 
where An (or Be) consists of a represen- 
tative group, such as ano, ant, at, ..., ans, 
Pe, where no is the least significant and n9 
is the most significant of the bits in the 
compressed data. Pn, at the end of the 
compressed form of the word, is a parity 
bit in principle, but, it is modified with 
the scale factor bits, following a specific 
pattern equal to (for sample number 
1( +3n)): the parity bit modified with 
scale factor R2, sample 2 with R1, and 

EXPANDED 
CONTROL 

Tbuch -Tone° Remote Control Systems 

For versatile, cost -effective control and monitoring of unattended sites, using 
DTMF commands. &cessible from any Touch Tones telephone, microwave or 
two -way radio. Multiple options permit expandability for diverse control 
applications. 

Remote Control Systems Functional Building Blocks Telephone Couplers 

Part of the complete line of state -of -the -art remote control systems from 
Monroe Electronics. 

MONROE ELECTRONICS, INC. 
100 Houser Avenue. Lyndonveie NY 14096 

Phone 716.765.2254 Telex 75.6662 Easyimt 625 -47 -850 

Circle (95) on Reply Card 

You 
can measure... 

with the best monitor and the most accurate test set. 
The FMM -2 /FMS -2 series monitors provide an even greater degree of 
precision measurement than ever before... You can measure S/N below 
90 dB, You can measure crosstalk below 85 dB, You can measure separations 
of better than 70 dB, You can measure frequency response to better than 
0.25 dB, You can measure distortions to lower than 0.01 %, and much more... 
Our uncluttered panels and autoranging voltmeters make these measure- 
ments a dream. 

13 
B E LAIR CALL ARNO MEYER (215) 687 -5550 
ELECTRONICS LABORATORY, INC. 
LANCASTER AVENUE AT DORSET, DEVON, PENNSYLVANIA 19333 

Call or write for more information on Belar AM, FM, Stereo, SCA and TV monitors. 
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SMPTE /EBU Time Code 
Reader & Character Generator 

Model DR-107B 
Unique font, plain or bordered 
Easy to read for off line editing 
window dubs & video monitor 
viewing 
Choose Time Code or User -Bit 
display 
Front panel controls for char- 
acter modulation & vertical in- 
terval insertion 
Drop /non -drop frame indica- 
tion 

, 
OA, K rr.. 

i 
IM1 

GRAY ENGINEERING LABORATORIES 

504-P West Chapman Avenue 
Orange, CA 92668 
714 -997 -4151 

Superior code reading using 
The McFadin Window" 
Reads 1/100 to 100 times play 
speed (machine dependent) 
Restored Time Code output for 
dubbing 
Parallel BCD output 
13/4" Rack mounting 

5 -Year warranty including 
parts and labor 
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Figure 4. The energy spectrum of the BTSC 
audio signal. 

Figure 5. The FM -FM variation of the single - 
carrier system. 

Figure 6. The analog dual- carrier sound 
system. 

sample 3 with Ro, and so on, until sample 
55 of the frame. Samples 55 to 64 carry 
only parity information in the P bit. The 
interleaving process is performed on 
every frame. A frame alignment word 
(FAW) is added plus a number of control 
bits and data channel information. 

When all parts are assembled, the final 
frame can be represented by Figure 8. 
Transmission of the matrix begins with 
the first row, then the second row and so 
on. The method minimizes the effect of 
multiple -bit errors on the received signal. 

Of the control bits, Co is 0 for the first 
eight frames and 1 for the next eight. 
The other C bits carry information about 
the audio mode -mono, stereo, dual 

Continued on page 130 

FREE 32pg Catalog & 50 Audio /Video Applic. 

TRANS. ACM 

Stoma Pm, ,,,nl o TM IDEOO. 

. 
TV Audio R.cd Prod on.or.. V 

OPAMP LABS INC (213) 934 -3566 
1033 N Sycamore Av LOS ANGELES CA, 90038 
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©TU 
Standard Tape Laboratory, Inc. 

26120 Eden Landing Road#5, Hayward, CA94545 
(415) 786 -3546 
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10 x 1 Routing Switcher 9Si 

:it - NC 
Broadcast Quality 30 MHz Video BW 

1- 800 -782 -2321 
Adrienne Electronics Corporation 

11994 MARJON DRIVE. NEVADA CITY. CA 95959 
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NEW A14x9ERM 

NEW A18x8.5ERM 

i 

Offering you higher performance, reliability and value, 
Fujinon's newest and finest ENG lenses are available 
now. 

The new A18x8.5ERM gets you in closer and takes 
'you out farther. It gives you two focal ranges - 8.5mm to 
153mm and 17mm to 306mm - by flipping the built -in 
2X extender lever. The F1.7 maximum aperture is flat to 
116mm and only drops to F2.3 at the full 153mm tele 
position. About half an inch longer than ordinary ENG 
lenses, the new A18x8.5ERM's combination of range, 
features, and performance are making it the new world 
standard for electronic news gathering. 

The new Al 4x9ERM, lighter and more compact, out- 
' . performs its predecessors and the competition. It's less 

than 1.4kg with the flexibility of a built -in 2X extender. 
MOD is 0.8m. And it provides an F1.7 maximum aper- 

ture from 9mm to 103mm (F2.0 at 126mm). 
Both new lenses offer performance improvements in- 

cluding higher MTF with significant reductions in distor- 
tion and longitudinal chromatic aberration. Images are 
sharper and brighter throughout the zoom ranges. Color 
and focus tracking are right on. Both lenses also offer 
macro focusing, weatherized construction, and such 
Fujinon options as miniaturized, built -in pattern projec- 
tors, front -mounted wide and tele adapters, manual and 
servo hand controls for studio use, and push- button shot 
boxes for programming multiple focal positions and 
zoom speed. 

They're new. They're here. And they're available now. 
To learn more about Fujinon's new ENG lenses, you'll 
get more information or a demonstration by calling the 
Fujinon location nearest you. 
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SOUTH 2101 Midway, Suite 350, Carrollton, Texas 75006 (214) 385 -8902 

MIDWEST 3 N. 125 Springvale. West Chicago, III. 60185 (312) 231 -7888 
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There and Back With My Ikegami HL -79 
By Ken Jobson, WTN Camerman 

As a hardened cameraman of many 
years, I consider myself fortunate that 
UPITN/WTN has provided for my pro- 
fessional use, an Ikegami HL -79 video 
camera which produces quality images 
often under the most adverse condi- 
tions, is electronically reliable, 
robustly constructed and designed in 
such a way that it relates to the 
operator's body. The camera after all, 
is only a device which facilitates the 
recording of images seen by the 
human eye and therefore becomes 
an (electronic) extention of the 
human body. 

1 have very strong emotional feelings 
about all of 'my' electronic cameras - all Ikegami's. 

Using Ikegami cameras has given me tremendous 
professional satisfaction and, I hope, established 
my reputation as a cameraman who will go to extreme 
lengths in order to capture 'the shot' My Iky's have 
been taken from me at gunpoint, survived several 
car crashes, travelled in helicopters, tanks, armored 
cars, innumerable jeeps, fire engines, on camels, 
rowing boats to battleships, have been stolen, have 
boiled in midday sun in the Sudanese desert and 
chilled on the ski slopes of Lebanon, have witnessed 
the most appalling degrees of human inspired 
destruction, a fighter falling to the ground one meter 
in front of the camera as he was hit in the stomach 
by a sniper's bullet, glamorous fashion models on 
the catwalk, the Prince who loves playing polo, a 
famous parrot now alas no longer with us reknowned 
for his voluntary impressions of incoming shelling, 
hundreds of correspondent standuppers, the hap- 
piness at weddings and the sorrow of bereaved 
relatives, the innocent child at play and another 
innocent child staring into infinity from his hospital 
bed wondering why that phosphorous bomb ex- 
ploded in his house. My Iky's have never let me 
down on any of these shoots. But one incident, 
which demonstrates the remarkable characteristics 
of Ikegami cameras, will remain firmly in my mind 
forever. 

Location: Main street in Bhamdoun (pronounced 
without the 'B') an attractive mountain town in central 
Lebanon on a sunny afternoon. We had just finish- 
ed taping the totally deserted street (or so we 
thought) and locked up shop fronts, when the 
distinct crackle of automatic gunfire could be heard 
breaking the eery silence. It took perhaps five to ten 
seconds for us to realize those bullets were coming 
at us. As my soundman and I both took independent 
evasive action, the Ikegami HL -79 and video recorder 

both fell from our shoulders onto the pavement. The 
Iky laying on its side (and as I realized minutes later, 
my finger had touched the roll button as it fell out of 
my hand) was now happily recording the sound of 
incoming bullets hitting the surrounding shop 
fronts. Our cries in Arabic teat we were press and 
the gunmans order in English "Get out, get out,' 
were followed by another burst of gunfire. 
Carefully, I crawled acrosstl-e pavement and uprighted 
the still rolling Iky, pointing it in the direction of its 
crew who were to be seen crouching behind a sand 
heap for shelter. Minutes later, thinking our ordeal 
was over, I bent down to press the stop button, when 
an M -16 bullet tore through my right neck muscle. It 
was only the sudden feeling of wetness down my back 
that made me aware that something was seriously 
wrong. I was hit. Once aga n I flung myself down 
behind the gravel pile, as the gunman fired at least 
another twenty bullets at us. The firing then ceased, 
and I was put into the back of a car and taken to an 
Israeli medical unit, who treated the wound, gave 
me a pain killer injection and hot coffee. Later at the 
American University Hospkal in Beirut, doctors gave 
me a local anesthetic, cleated the wound internally 
(very painful), x- rayed, took blood pressure. e-c. 

The bullet which miraculously missed my spinal 
cord by two millimeters has left two holes three inches 
apart in the back of my neck. Subsequent viewing 
of the video reveals twenty five recorded gun shots 
at us before I was hit. Plus approximately twenty 
shots as I lay bleeding. I was very happy not to be 
going home as a waybill number. And today while 
the memories linger; my work as it must, goes on. 

i 
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Ikegami 
Celebrates 10,000 
HL -79's Sold 
Worldwide With 
Their Latest 
Direct Dockable 
Versions 
-and welcomes 
your memorable 
HL -79 stories. 

Since its introduction, the HL -79 series cameras 
have been sold to over 10,000 users worldwide 
making it the most popular camera of all time. 
The latest HL -79 (shown above) is the direct 
dockable version of the HL -79. Totally flexible, 
the camera can be used as a stand -alone, one 
piece with on -board VCR (Beta or MII), or a 
remote using multicore or triax. It is versatility 
at its best. Features include selectable gain, 
SMPTE color bar generator, high S/N ratio, and 
much more. 
For more information call your regional Ikegami 
office for the dealer near you. 
If you have a fascinating HL-79 story to tell, please 
send it to our Maywood, N-J. office. We may use it 
in an upcoming ad. 

Ikegami Electronics (USA), Inc. 37 Brook Avenue, Maywood, NJ 07607 
East Coast: (201) 368 -9171 West Coast: (213) 534 -0050 Southeast: (813) 
884 -2046 Southwest: (214) 869 -2363 Midwest: (312) 834 -9774 Hawaii: 
(808) 946 -5955 
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Studer Revox PR99 MKII 

The Audio 
Production Machine 

p 

If you're serious about audio production. 
you'll want to work on a truly professional open 
reel recorder. And if you want reliability. preci- 
sion and sonic excellence in one machine, you'll 
use a tape deck from the world's most respected 
name in audio recording: Studer Revox. 

The Revox PR99 \1KII packs a full load of 
production features into a compact recorder. Fea- 

tures like an LEI) real -time counter for exact 
elapsed tape time in hours. minutes and seconds. 
An Address Locate button to automatically 
search -and -cue to any pre -selected address 
point. A true Zero Locate feature to return the 
tape to the zero counter location- EXACTLY' 
Also auto Repeat to continuously replay a tape 
segment of any length, and built -in variable 
speed control to raise or lower pitch up to 7 

semitones. 

Other PR99 MKII features include: Die - 
cast chassis and head block for absolute align- 
ment stability Self -sync Input mode switch- 
ing Front panel microphone inputs Balanced 

4' inputs and outputs Swiss /German 
craftsmanship and precision. Options include 
monitor panel, remote control. steel roll- around 
console. and portable carry case. 

As for sound quality, we think you'll find the 
Revox PR99 !OK11 sonically superior to anything 
else in its price range. But that's for your ears to 
decide. Audition the Revox PR99 today at your 
Rerox Professional Products Dealer. 

ETUuE °? REVOX 
Studer Revox America, Inc., 1425 Eltn Hill Pike. Nashville. TN 37210, (615) 254 -5651 
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Figure 7. The sound transmitter side of a 
digital dual- carrier system. 

Continued from page 126 
language, data or the digital- system sec- 

ond channel carries an audio signal dif- 
ferent from carrier I. 

The interleaved frame is finally 
scrambled by a specific bit sequence that 
is easily removed during reception. 
Nonetheless, a dispersed energy pattern 
is ensured for all levels. With this princi- 
ple, the carrier of sound carrier 2 is 
always modulated, and cross modulation 
patterns in video are less visible. The 
QPSK modulator places the bit sequence 
on the carrier, taking two bits at a time. 
(See Figure 9.) 

The principle in the modulation is dif- 
ferential phase -shift encoding. Informa- 
tion is carried by the value of a shift in 
carrier phase relative to the last stable 
condition. For example, 00 indicates no 
phase shift, while 01 is 90° shift. The rise 
time of phase transients is determined by 
low -pass filters in the QPSK modulator to 
set the necessary bandwidth limitation. 

System performance 
Evaluating the stereo performance 

must include the reception portion of the 
system. A typical standard receiver is il- 
lustrated in Figure 10. An intercarrier 
design is used to suppress phase noise 
from its own front -end. A quasi -split car- 
rier system is used to obtain maximum 
quality despite video modulation. The 
notch between vision and sound carriers 
suppresses video frequencies at subhar- 
monics to the intercarrier. 

All of the stereo implementations 
described here must pass such a receiver 
system. Consequently, the behavior of 
the vision part of the transmitter plays att 
important role. Because intercarrier fre- 
quency f. is [f.. 

TT - fÇOUIId1 
the sound 

quality will depend accordingly upon 
phase stability of the vision modulator 
and the vision transmitter. A real split - 
carrier receiver is realizable, but would 
be too costly for a commercial TV 
receiver. 

Tests and measurements 
The existence of a number of different 

stereo aural TV systems places special 
demands upon test equipment to deter- 
mine the performance of the systems. 
For the engineers who must make the 
performance measurements, the ideal 
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The Only Antenna Positioner 
That Does The Whole Job. 

The trouble with most satellite There are other great features within your reach. The system is 
antenna positioners is that they too, such as our non -volatile compatible with either C- or Ku- 
only do half the job. memory that protects you from band satellites, and is available 

But our new MAPS 4 not only 
provides you with over 260 

power outages and interrupts, 
our remote control capability, 
and the alarm that lets you know 

with either a polar or elevation - 
over -azimuth mount. 

satellites and polarity presets for about a with an audible Competitive price 
virtually unlimited programming 

problem 
tone as well as a warning light. The Microdyne MAPS 4 is the 

access, it finishes the job that most advanced satellite antenna 
other systems only start. Rock -solid performance positioning system available, yet 

Exclusive automatic and stability 
Of course the MAPS 4 system 

it is very affordable. Especially 
when you consider that you're peaking includes the Microdyne /AFC getting the time -tested Micro - 

The MAPS 4 not only drives reflectors known worldwide for dyne name for quality and relia- 
the antenna to the correct posi- their superior design and perform- bility. So, don't settle for a posi- 
tion, our exclusive auto -peaking ance characteristics. Their rugged tioning system that does only half 
fine -tunes the alignment, so you construction ensures the stability the job. Call us today at (904) 
are assured of optimum recep- you need when the weather turns 687 -4633 and get one that does 
tion every time you reposition. rough -times when lesser equip- the whole job. 
Accuracy like this is only possi- 
ble with the Microdyne MAPS 4. 

ment shows its weakness. 

Once you've seen it work, you'll The mounts are also fast. The 
wonder how you ever got along MAPS 4 system scans the entire W 
without it. satellite arc in less than two 

minutes, putting any satellite Microdyne Corporation 
491 Oak Road P.O. Box 7213 

Oca /a. FL 32672 7WX: 810- 858 -0307 
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FAW 5 CONTROL BIT 11 ADDITIONAL 704 BITS OF INTERLEAVED 
DATABITS SOUND DATA, 16 BIT 

1, 2, 3, 4, 5, 6, 7, 8 

Co - Ca 

9,10,11,12,13 14, 15, 16, 17, 18, 19, 20, 21, 23, 24 

44 BITS 
(4 x 11 BIT 

COMPANDED SAMPLES) 

25,69,113 685 
26, 70,114 686 
27, 71,115 687 
28,72,116 688 

68,112,156 

Figure 8. The digital frame structure of the BBC /Nordic system. 

11 

77- 

00 

Figure 9. QPSK modulation phase-shift 
diagram 

Figure 10. The general plan of a quasi- split- 
carrier receiver. 

NTERCAR RIER 
MIXER 

VIDEO 
DETECTOR 

FM DETECTOR 
DEEMPH 
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VIDEO 

test setup will involve as few pieces of 
equipment as possible. For the manufac- 
turer of the test equipment, a flexible. 
multistandard, modular approach is 
desirable. The following description 
outlines a number of factors for con- 
sideration in the design of a stereo sys- 
tem test unit. 

At the heart of the test system is a TV- 
IF modulator that can be adjusted to 
meet the various CCIR standards basic 
frequencies and parameters (See Figure 
11.) In principle, all single -carrier sys- 
tems can be supported by providing an 
audio input capable of 150kHz band- 
width. This modulator includes all signal 
processing, such as modulation and 
bandpass profiling, for stereo systems de- 

Two new 
Time Code Readers 
fromSkotcI 

All new... from front panels to advanced 
reader and error checking electronic circuits. 
Enhanced full reader features and performance 
...read from 1/40 up to 80X play speed ...small, 
smart packaging designed for desk or rack 
mount (1/2 rack width). 
For all those who told us...'All l want is an LTC 
reader with a video display for window dubs." 
It's the TCR -112 at $1350. (F.O.B. Destination) 

Simultaneous display of Time and User bits. 
4 character heights... highly legible font. 
Positionable over full raster. 

For those who say... I only need an LED display." 
It's the TCR -111 at $1100. (F.O.B. Destination) 

Large green LEDs for visual comfort. 
Reshaped code output (also TCR -112). 
Dual standard SMPTE /EBU (also TCR -112). 

Call or write for name of your nearest dealer 
and our latest Product Guide. 
Skotel... for 10 years a pioneer of VITC, color 
field ID, User bit and video display applications. 

Skotel Corporation, 1445 Boul. Provencher 
Brossard. Que.. Canada 14W 1Z3 
514 465 -8990 In U.S. 1-800-361-4999 
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ECONOMY ROUTING SWITCHERS 
SERIES AFV -1OB -X - 

FOR DETAILS CALL 

Available From 10X2 - 10X5 
Stereo Audio Follow Video 
Balanced Inputs & Outputs 
Broadcast Specifications 
Unique Design 
Simple Construction 
Two Year Warranty 
Affordable. Priced From 795.00 

H. M. DYER E<.eaztuee4, 9Ke. 
48647 Twelve Mile Road Novi. Michigan 48050 

(313) 349 -7910 
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signed around the principles of Figure 1 

and Figure 2. 
To implement a dual -sound carrier 

operation, a plug -in module with a com- 
biner network on the main sound chan- 
nel is the practical solution to additional 
bandwidth. In the case of an analog dual - 
carrier system, the module contains all 
encoding circuitry. Although vision and 
sound are dealt with separately, both 
combined and separate outputs are pro- 
vided. 

The additional requirements of the 
digital dual aural carrier TV system, such 
as the BBC and Nordic methods, requires 
that a QPSK modulator with digital input 
is provided for carrier 2. The QPSK 
module can be provided with a 2 -wire 

WHITE 
CLIPPER 

DATALINE SYNC Tq PRE. 
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Figure 11. A block diagram of the stereo audio TV-IF modulator. 
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Figure 12. A block diagram of the digital sound modulator. 

NEMAL 
your stocking distributor for: 

, Y'" ( 

KINGS 6 

BROADCAST PRODUCTS 

CALL FOR SHIPMENT TODAY 
*RF CONNECTORS & ADAPTERS 
*TR/AX CONNECTORS 
*PATCH PLUGS /CORDS 
*CRIMPING TOOLS 
*JACK FIELDS 

CALL US AT 1-800-327-5999 (US) OR 1- 800 -522.2253 
(FL) OR 305- 893 -3924 (INTL) FOR YOUR COPY OF OUR 
36 PAGE CABLE AND CONNECTOR SELECTION GUIDE 
AND THE KINGS BROADCAST CATALOG. 

NEMAL ELECTRONICS INC. 
12240 N.E. 14TH AVE. N. MIAMI, FL 33161 

FAX (305) 895 -8178 TELEX 6975377 
TELEPHONE (305) 893 -3924 

Franchised distributor for Kings, Am- 
phenol, Alpha, Belden, & Cablewave 

-Offices in New York and Florida- 
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WHATCHA-MA 
COLLET. 

What the heck's a COLLET? 

Just the best designed, most 
dependable and stylish general purpose 

knob in the world. That's what. 
If you want a knob that will never break, 

melt, corrode, or shake loose; a knob 

with exquisite tactile feel; a 

balanced, sculptural, classic knob, 

then you want Selco's COLLET knobs. 

Let us impress you. Our 

COLLET'S matte -finish, 
precision -molded 94V -2 nylon 

body is permanently bonded 

to a solid brass collar. This 

retains a machined, split - 
base threaded bushing, 

also solid brass, that slips 
over your control shaft and 

tightens from the front with a special brass 
nut. Finally, a nylon cap in one of seven 

decorator colors snaps on the front. 
Simply superior. Not even a set screw 

mars its elegant exterior. And Selco's COLLETS 

come in a full range of sizes and 

types, with all the accessories, too. 

If you're a discriminating designer 
who wants the respect of his most 

demanding customers, then 
furnish your equipment with 
Selco's COLLETS. The only thing 
modest about them is the 

price. As low as 39 cents each 

in OEM quantities. 
Send for our full -color catalog 

and a sample knob today. 

You'll collet fantastic! 
PRODUCTS CO. 

7580 Stage Rd. Buena Park, CA 90621 Phone (213) 921 -0881, [800] 25 -SELCO Telex 655457. 
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TAKE IT ON THE ROAD. 
SEE WHAT IT WILL DO. 

Shok -Stop" cases are tough. 
Hit the road with them once, and 
you'll know exactly what we're 
talking about 

Built like no other, Shok -Stop 
cases can take a beating that 
would turn other cases into so 
much scrap metal and sawdust 
The Shok -Stop's rugged high 
density polyethylene shell, with 
its unique ribbed design, absorbs 
virtually all impact shock The little 
remaining vibration reaching the 
interior is instantly overcome by the 
high density custom fitted foam. 
And, your very valuable extremely 
sensitive broadcast equipment is 
left totally unharmed 

Shok -Stop cases are water tight, 
scuff resistant and are the only field 
repairable cases on the market 
today. They can be ordered with 
optional EMI /RFI shielding and 
pressure release valves. 

So, the next time you hit the road 
for one of those knock -down drag - 
out sessions, remember to pack it 
all in the toughest transit cases 
made. 
The Shok- 
Stop from 
Thermo - 
dyne. 

IITHERMODYNE 
INTERNATIONAL LTD 

20850 Alameda St, Long Beach, CA 90810 (213) 303 -1976 
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Figure 13. The plan of a vision modulator 
stage for low ICPM, residual carrier and 
spurious response. 

signal from an external digital sound 
modulator that includes the complex 
digital- encoding circuitry, such as all 
analog- to-digital conversion, compand- 
ing, interleaving and scrambling. 

Another approach to the test system 
would be to include the QPSK module in 
the digital sound -modulator package, all 
as a separate package from the TV 
IF modulator. (See Figure 12.) If this 
design is followed, the combining of the 
carrier 2 with Vision + Sound 1 or just 
Sound 1 is handled on an IF basis 
through a transformer coupler in the 
digital unit. Certain flexibilities of opera- 
tion are provided by the separated -units 
approach, including stand -alone use. 
When required for specific tests, a syn- 
thesizer circuit in the digital sound 
modulator provides an intercarrier fre- 
quency output. 

In the visual portion of the TV IF 
modulator, special consideration should 
be given to incidental carrier phase 
modulation (ICPM), as this factor is a 

primary area of concern in stereo opera- 
tion. Ideally, the modulator unit will pro- 
duce no measurable ICPM values. 
Balanced amplifiers in all filter networks 
can alleviate much of the distortion 
despite complex load impedances. (See 
Figure 13.) 

Mixing stages often are characterized 
by excessive residual carrier. By using a 
balance to the mixer with amplitude and 
phase compensation summed into the 
mixer output, remnants of the residual 
carrier can be kept low. Low -pass filter- 
ing in the driving circuit suppresses any 
high -order harmonics from the frequen- 
cy source. 

Ideal filters for shaping and bandpass 
profiling are unrealistic, even today. 
Through computer -aided design, how- 
ever, it is possible to develop filter net- 
works with optimum amplitude and group 
delay characteristics in terms of pulse re- 
sponse. This approach should be used in 
functions such as the vestigial sideband 
filter. The design found from computer 
optimization will include LC techniques 
as well as surface acoustic wave (SAW) 
filters, combined with balanced mixer 
methods to produce the least possible 
low ripple and tilting in frequency ampli. 
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tude and group delay. 
Finally, the multichannel conversion 

portion of the test unit must be able to 
develop any possible output frequency 
within common TV transmission bands. 
In order to do this without the introduc- 
tion of significant spurious signals, par- 
ticularly within VHF, UHF and typical 
CATV spectra, a multiple (triple) conver- 
sion is practical and recommended. 

Metering growing demands 
Transmissions of television with multi- 

ple audio channels have received 
favorable viewer responses with all four 
current system types. One reason for this 
is that the psychoacoustical phenome- 
non of the spatially enlarged audio field 

places the viewer more within the ac- 
tion. Another reason is that equipment 
required for stereo operation is all quite 
new and has not been excessively read- 
justed or ignored. A third reason is that 
stations beginning stereo operation 
logically will have performed an audio 
proof of performance on the transmis- 
sion system. Fourth, by and large, the 
stereo audio sound with the program 
typically will have been produced on 
new generation equipment. 

If stereo and multiple channel is to re- 
main a favored transmission mode, engi- 
neers must be aware of how these sys- 
tems work, and they must be given the 
tools to maintain the system at a peak 
performance level. 

MODULAR AUTOMATION 
We use the same components and methodology 
to build a wide variety of automation systems: 

Video Tape Sequencing 
Net Delay 

Spot Insertion 
Full Automation 
Remote Control 

Video Segment Retrieval 
Multi -Media Control 

Why Modular? 
LOW Cost 

High Reliability 
Easy Expansion and Change 

Excellence in Video Control Systems Since 1975 

THE ENGINEERING LAB 
(619) 758 -7743 
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DS -600 
DIGITAL 

STORE 

DIGITIZE, STORE AND RETRIEVE 
COMPLETE CONTROL PANEL 

SETTINGS OF COLOR 
CORRECTORS, SWITCHERS, 

TBC's, ETC. 
1000 page memory 

32 functions per page 
Any existing stored set up can be instantly copied 

to other pages in memory 
12 bit digitizing 

Recall resolution of .025% 
20V DC input range 
Full battery backup 

Local or GPI control 

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

Telephone: (416) 764 -1584 Telex. 06-964652 Fax: (416) 764 -7438 
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JVC CR -850U 
videocassette recorder 

By Jay Ankeney 

The JVC CR -850U frontloading 34-inch 
videocassette editing recorder represents 
the company's commitment to the future 
of the 3/1-inch videotape medium. The 
VCR offers several technical innovations 
that should make it a serious competitor 
for this segment of the market. 

Construction 
The deck is built on a diecast chassis 

and can be rack -mounted. The machine 
is quiet, partly because the deck's opera- 
tion is controlled by direct -drive mecha- 
nisms, which eliminate much of the me- 
chanical noise. The machine's direct - 
drive system eliminates all belts and ten- 
sion arms that control the transport sys- 
tem. Once the U -matic arm has wrapped 
the tape around the upper tape drum, the 
direct -drive transport keeps the capstan 
constantly engaged while in play, search. 
jog and still modes. Electronic, rather 
than mechanical, stress sensors maintain 
constant tape tension. Even the skew ad- 
justment is electronic, instead of manual. 

Primary motion and tape controls are 
located in the center of the front panel. 
Large, illuminated buttons are used to 
direct the machine's operation. A large, 
bidirectional, variable -speed search con- 
trol dial is located to the right of the mo- 
tion controls. The editing controls are 
located to the left of the motion control 
knobs. 

A dual- purpose meter, located in the 
upper left corner displays both tracking 
and video levels. During playback it 
displays the RF- tracking level, and in the 
record mode it measures the incoming 
video level. The front panel also contains 
two audio VU meters. Concentric level - 
control knobs allow the operator to ad- 
just both record and playback levels. 

The VCR provides two composite 
video inputs and one Y -688 input. A 
similar complement of outputs is provid- 
ed on the back panel. 

Selectable features 
Switches mounted along the lower 

front panel provide access to other user 

Ankeney is a videotape editor at KTTV.TV. Los 
AnoeIes 
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Performance at a glance 
Luminance response: 260 TVL color 
mode 
S/N ratio: 49dB L /47dB C 
Video headswitch in: vertical inter- 
val 
Search speeds: 20x rev /15x /wd 
Audio response: 50Hz -15kHz 
Audio: -20 / +4dBs, 10kí1 
Audio S/N.- 48dB 

features. One switch provides a choice of 
line or dub inputs, another switch allows 
the machine to be used as a miniswitcher 
between the A and B video inputs. 

For ease in maintenance, several test 
points are accessible without having to 
remove the VCR from the rack. These 
test points include: drum pulse. RF and 
video levels and both audio channels. 

A unique feature is the deck's 
7- position Y- frequency response control. 
which permits the incremental boost or 
attenuation of luminance detail in the 
3MHz range. 

The remainder of the lower panel 
houses switches that control several op- 
tional features: video AGC, color or 
monochrome input processing. audio 
limiters, frame servo control, sync 
source and memory control. 

LED display 
Centered on the front panel is an 

8 -digit LED display that shows hours, mi- 
nutes, seconds and frames. The data is 

normally obtained from the CTL pulse. 
An independent timer also is available so 

edit points can be determined by dura- 
tion. 

When coupled with optional SA -K11 
time -code reader /generator and charac- 
ter inserter, the address track is 
displayed on the front -panel display. The 
optional reader /generator also allows 
the No. 2 video output to provide conve- 
nient burned -in window time code. In ad- 
dition, when blacking tapes, the desired 
time -code starting numbers can be load- 
ed from the front panel. Or, the time - 
code generator can be used to assemble 
edits in the jam sync mode. The SA -K11 

time -code reader /generator can even 
work with user bits, which makes the 
reader /generator the one major option 
recommend for use with the deck. 

The right side of the LED panel con- 
tains a diagnostic warning panel. Micro- 
processors inside the VCR continually 
monitor the various circuits. If any prob- 
lems are detected, warning lights are il- 
luminated on the front panel. Monitored 
circuits include: servo lock, horizontal 
phase, lack of control track and presence 
of address -track time code. When an in- 
ternal circuit error is detected, a 2 -digit 
diagnostic code is displayed on the 
diagnostic panel. The service manual 
lists the error codes and probable causes. 
Such information makes resolving a 

problem much easier. 

Signal processing 
The VCR provides several video noise - 

reduction circuits. both for luminance 
and chrominance signals. The luminance 
signal benefits from a correlating noise - 
cancelling circuit, which delays the video 
signal by one line and compares it to the 
original. This helps eliminate random 
noise. The luminance signal also passes 
through a dropout compensation circuit. 
This circuit detects the transient signal 
dips in the FM- circuitry area and corrects 
them after demodulation in the video 
section. This means there is virtually no 
delay in the DOC process. 

Signal linearity is crucial to proper 
video processing. To address this need, 
the VCR uses low- distortion FM amplifi- 
ers. In addition. each video head is pro- 
vided with an independent amplifier and 
equalization signal, which is custom 
matched for that channel. 

A direct automatic -phase control cir- 
cuit (APC) compensates for unavoidable 
mechanically induced phase errors. See 
Figure 1. The circuit uses a horizontal 
discriminator that compares the jitter on 
the horizontal sync and shakes or tracks 
the 4.27MHz oscillator to eliminate 
velocity errors and stabilize the chroma 
signal. 

Head switching occurs in the vertical 
interval at 2H before vertical sync. 
Through line replacement, the resulting 
noise is removed from the picture. Other 
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and this... and this! 
J8 x 6 BIE: 6mm Wide, 96mm Telephoto, 11" M.O.D.: 

Once again, superior Canon optical technology 
gives you greater flexibility and capability than ever 
before. The incredible Canon J8 x 6 BIE lens provides 
the wide -angle coverage you need in tight situations 
and its built -in 2X extender gives you 96mm -when 
you need to get closer. 

Better still, even with the 2X extender, you can 
get as close as you want, since your M.O.D. is an 
amazing eleven inches, even at 96mm! The Canon 
J8 x 6BIE, it gives you more. 

Specifications: 
Focal length: 6 -48mm, (12 -96 w /extender) 
Max. Relative Aperture: f1.7 (6- 33mm), f1.9 at 48mm 

f3.4 (12- 66mm), f3.8 at 96mm 
Angular Field of View: 72.5° at 6mm, 10.5° at 48mm 

36° at 12mm, 5.2° at 96mm 
Minimum Object Distance: 11" 

Canon 
Optics Division 
Canon USA. Inc., Head Office: Ore Jericho Plaza. Jericho, NY 11753 (516) 933 -6300 
Dallas Office : 3200 Regent Blvd.. Irving. TX 75063 (214) 830-9600 
Chicago Office. 100 Park Blvd.. Itasca. IL 60143 (312) 250-6200 
West Coast Office. 123 Paulatino Avenue East. Costa Mesa, CA 92626 (714) 979ó000 
Canon Canada. Inc., 6390 Dixie Road, Mississauga, Ontario L5T1P7, Canada (416) 678-2730 

1986 Canal US A. Inc 
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('anon Enjoy easy extended payments 
with the Canon Credit Card. Ask for details 
at participating Canon dealers and retailers. 
A.a.aae a,i, US 

www.americanradiohistory.com

www.americanradiohistory.com


ocr 

Y 688 
INPUT 

IN rtl 

'CNR 

ACC } FILTER 

roa 
ouTRUr 

chroma noise, which may be added by 
the address -track time code is removed 
by additional noise -canceling circuitry. 

To eliminate luminance /chrominance 
delay, individual record, playback and 
E -to-E adjustments permit the color to be 
precisely aligned with the Y signal. In the 
dub mode. (with Y -688 signals) a 7552 in- 
put impedance is used for improved 
signal -to-noise ratio. This impedance can 
be changed if desired through an internal 
dip switch. 

The video output is not bandlimited. 
The composite video signal contains as 
much high- frequency information as the 
unlimited RF output. This aspect may 
allow some newer TBCs to provide bet- 
ter performance without having the ex- 

BOAST 16_ 
GATE 

CORRECTOR 
LIE --) 

tra cost of adding a Y -688 input. 

Versatile interfacing 
One of the machine's more important 

features is the ease with which it can be 
interfaced with numerous editing sys- 
tems. At this year's NAB. the CR -850U 
was successfully interfaced to 11 dif- 
ferent editing systems. 

Much of the flexibility is due to sophis- 
ticated control software. The software 
can be customized by setting dip switches 
within the machine. This feature allows 
the VCR to be programmed to meet the 
requirements of outboard systems. 

Edit -timing dip switches allow the 
machine to set offsets of +2 to -1 
frames for the requirements of different 

Figure 1. The automatic phase -control circuit 
maintains the correct phase during both play- 
back and record by tracking the 9.27MHz os- 
cillator with the horizontal sync jitter. 

edit controllers. Another dip switch per- 
mits setting preroll times to 3, 5, 7 or 10 

seconds. The VCR also can be pro- 
grammed to abort an edit when the con- 
trol track is not present on the tape dur- 
ing video inserts. 

The timer can be programmed to 
count up or down to meet the need of 
auxiliary equipment. In the ON position, 
timer one always counts in positive 
numbers, as required by many equip- 
ment manufacturers. When the switch is 
set to the OFF position, negative 
numbering is used, as required for some 
JVC equipment. 

The video record /play and Y/C proc- 
essor boards provide several user - 
settable dip switches. One switch permits 

AT LAST! 
STEREO FIELI) MIXING 
COMES OF AGE! 
Professional Net 
Only $1295 

Until you try the new AT4462, you'll 
never fully realize what other mixers 
put you through, just to get a stereo 
signal on tape, on film, or on the air. 
Because simply adding pan pots or 
another output to a mono mixer is not 
enough for today's stereo. 

Field Tested and Refined 
We went to network and independent 
broadcast engineers, and leading film 
and A/V audio people to learn your 
problems and needs first -hand. And we 
returned again and again to test our 
solutions. These tough critics agree 
that the new AT4462 sets up far faster, 

provides better signal control, and 
results in better audio...even in the 

hands of inexperienced personnel. 

TI CHECK 
son 

For name of 
nearest A -T Sound Specialist 

CALL 1- 800 -992 -ATUS (2887) 

NEW AT4462 
STEREO FIELD MIXER 

WITH EXCLUSIVE 
MODU- COMM'" 

Introducing Modu- Comm'R 
The AT4462 is designed for the real 
world. For instance, let's assume you're 
doing a simple sports remote. You set 
up microphones for the sportscaster 
and the color announcer, plus a stereo 
mike for the ambient crowd noise. 
Normally you would also have to run a 
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In the rack -mount configuration, the CR -850Ú 
is easy to locate in almost any setting. 

changing the nominal 7512 input im- 
pedance to match the requirements of 
some TBCs. Other switches allow select- 
ing several noise -canceling circuits. 

The interface board contains a switch 
that allows the VCR to send out its own 
internal ID command through the RS -422 
port to determine the ballistics default on 
individual edit controllers. 

The software contained within the 
machine can be easily updated to accom- 
modate new equipment. This feature, in 
conjunction with the user -settable con- 
trol switches, allows the machine to 
work with a wide variety of equipment. 
Because the software is contained within 
a ROM, which can be changed by the 
user, the machine can he reprogrammed 

to meet the demands of tomorrow's 
equipment. 

Comments 
I found the machine performed well 

when interfaced to both the CMX and 
Videomedia editing systems. It was 
responsive and capable of locking up 
within the first few seconds of preroll. 
When coupled with the optional SA -K11 
time -code reader /generator and charac- 
ter inserter, the machine's second video 
output provides the editor with easily 
readable tape locations. 

My checks indicate that the video path 
lives up to the deck's specifications, with 
clean vertical interval switching and a 

47dB color S /N. 

I have used the JVC CR -850U for many 
hours and find it to be a welcome addi- 
tion to my work. It is quiet and provides 
excellent tape -handling and signal proc- 
essing. The machine is certainly worth 
considering for those instances where 
top -quality 'A -inch production is needed. 

Editor's 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- 
neering magazine. )::a)))) 

wired or wireless feed to the sports- 
caster for his cue phone. 

But with the AT4462 and Modu- 
Comm, cue is fed through the an- 
nouncer's mike cable already in place. 
Add a small accessory decoder to the 
end and plug both the cue phone and 
the microphone into the same cable. 
Cue can be program, an outside line, or 
"talk over" from the mixer. No extra 
wires, no crosstalk, and no change in 
audio quality! Nothing could be simpler 
or more efficient. 

Now, No -Fuss Stereo 
Actual stereo mixing is equally straight- 
forward. The sportscaster and the color 
announcer in our example appear on 
separate pannable inputs so they can 
be centered as desired in the sound 
field. The stereo crowd pickup goes to 
a stereo input, with clutch -ganged 
controls for one -hand level control. 
And there's a second stereo input 
for another mike or line level source 

(a second field mike perhaps, or for 
pre -show interviews on tape). 

True Stereo Limiting 
Plus LEV- ALERT'" 
Adjustable limiters can operate in 
tandem, or individually as you prefer. 
And our Lev -Alert system can give you 
peak level audible tone warnings in 
your headphones when you can't watch 
the VU meters. Trust Lev -Alert to keep 
your standards high...even when it 
isn't easy! 

Take A Close Look 
When you examine the new AT4462 

True 600'i MODU -COMM' 
Stereo /Mono MIc/Line Mid /Line Switch 20 dB Pad Line Level 

Outputs Level Out on All Inputs on All Inputs Adiust 
Limiter Level 

Adjust 

you'll see a host of other features to 
help you do your job: Cue on every 
channel...Separate headphone ampli- 
fier...Phantom power for all types of 
mikes...Three- frequency tone oscilla- 
tors...Slate mike...Supplied carrying 
strap and protective case...Powered 
either by internal 9 -volt batteries or any 
external 12 -18 VDC supply, any polarity. 

A New Era in Stereo Begins 
We've made the new AT4462 a working 
tool that helps you and your staff take 
full advantage of the production values 
stereo has to offer. And a hands -on test 
will quickly prove it. To learn how the 
AT4462 can help you create better 
audio every day, call or write us now. 

audio technica. 
1221 Commerce Drive, Stow, OH 44224 (216) 686 -2600 

External 
12 -10VDC 

Either Polarity 
Cue on TWo Mono inputs Slate MIc with 

Each Input with Pan Controls Frequency- Selectable Tone 

Phantom 
12V Power 

for All Inputs 

All Inputs and Outputs 
Transformer- Coupled 

Flat /LO Cut 
Filter On 

All Inputs 

9V Internal Batteries (3) Strap Bracket 
Protects Face 

Headphone MODO.COMM" 
Outputs (2) External MIc/Line 

inputs 

Circle (112) on Reply Card 

Bus 
In /Out 

Two Stereo 
Input, with 
Dual -Clutch 

Controls 

LEV -ALERT' 
for Audible 
or Visual 

Peak Level 
or Limiting 
Warning 

Stereo Limiter 
Swllchable to 

Dust Mono 

MODO- COMM'" 
Full Duplex 

Communication over 
Existing MIc Lines 
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News 
Continued from page 4 
movies shot at 24 frames per second. A 
reduction in flicker, screen granularity 
and stroboscopic effects were observed. 
The films also were shown to audiences 
who concurred that the 30- frame -per- 
second productions were better quality. 

Some technical considerations in- 
volved in a large -scale conversion to the 
higher frame rate were addressed, name- 
ly the need to alter motion -picture cam- 
eras, projectors and some post- produc- 
tion equipment. However, the group 
concluded that all modern cameras are 
capable of operating at the 30- frame -per- 
second rate in crystal sync. With regard 
to projectors, advanced technology has 
made them capable of being operated at 
the higher frame rate. 

NRSC announces AM 
standards proposal 

Additional voluntary standards to fur- 
ther reduce interference on the AM band 
were proposed by the National Radio 
Systems Committee (NRSC), at the Radio 
'87 Conference. 

The standards would mask unwanted 
radio -frequency emissions and comple- 
ment the NRSC standards being imple- 

mented by AM stations to improve their 
audio and adhere to a uniform 10kHz 
bandwidth. Currently, undesired RF 
emissions from AM stations can cause in- 
terference to other stations on nearby 
frequencies. However, stations that im- 
plement and properly operate with 
NRSC's current audio and bandwidth 
standards are likely to be in compliance 
with the new proposed RF standards 
without making further modifications. 

Citing a 1986 NAB technical report on 
AM overmodulation showing that "meet- 
ing Federal Communications Commis- 
sion overmodulation limits is no guaran- 
tee of a clean signal." the NRSC proposal 
tightens out -of -band emission limitations 
for AM stations and assures an absence 
of "splatter" AM interference. The NRSC 
has established a 6 -month public com- 
ment period. 

NATAS honors 
award winners 

Emmy statuettes for outstanding 
achievement in engineering develop- 
ment were presented by John Cannon, 
NATAS president, at the 10th annual Na- 
tional Academy of Television Arts and 
Sciences' Engineering and Scientific 
Awards Ceremony held in September. 

Total Audio Control, Yet Very Affordable! 

When the engineers at Superstation WGN -TV were ready for an audio rebuild 
a product search led them to the Benchmark System 1000 DAs. With all the potential 
pitfalls in the audio chain, control was a key issue. The MTX -02 stereo control 
daughter board gave them complete control of output format on the stereo DAs. 
Remote selection between Left only, Right only, Mono mix, Discrete Stereo (normal 
and reversed channels), or Matrix stereo for M /S -mic ENG playback -decoding area 11 

on the stereo DA! Remote right channel polarity inversion is the icing on the cake. 
WGN uses this combination with every VTR. "I have complete control," says Rick 
Craig, Project Engineering Supervisor. "No matter what production brings in, we can 
handle it." WGN even makes their SAP selections via daughter boards. 

Discover the power of the daughter board. The MTX -02 is just one of four audio 
controllers. Find out how the finest DA system can also be the most cost effective. 

Call NOW 800 -BNCHMRK, in NY 315-452-0400 

BENCHMARK MEDIA SYSTEMS INC. 
3817 Brewerton Rd. North Syracuse, NY 13212 
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The winners included: 
Color Systems Technology in recogni- 

tion of its engineering contributions to 
the development of the technology for 
the conversion on videotape of original 
black- and -white images into color. 

Colorization in recognition of its engi- 
neering contributions to the develop- 
ment of the technology for the conver- 
sion on videotape of original black -and- 
white images into color. 

Dubner Computer Systems in recogni- 
tion of its engineering contributions to 
the development of the technology for 
the conversion on videotape of original 
black- and -white images into color. 

National Aeronautic and Space Ad- 
ministration for its pioneering efforts in 
research of the application of Ku -band 
satellites for terrestrial communication. 

Public Broadcasting Service for its 
leadership and contributions in helping 
to develop more efficient UHF transmit- 
ter technology. 

Society of Motion Picture and Televi- 
sion Engineers for its recognition of the 
need for a component digital videotape 
recording standard, development of a re- 
cording system based on the worldwide 
standard for digital component sampling 
and cooperation with the EBU to provide 
the basis for a world standard for digital 
component videotape recording. I : I4)))1 

Want To Talk 
Broadcasting? 

SBENET 
ON 

COMPUSERVE 

John Hoffman 
Net 

Administrator 
76703, 1036 
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...if you o a 
Grass Valley switcher. 

Whether you are in a 
live or post production 
environment, the moment of 
truth comes when the lever 
arm is finally moved. Peace 
of mind is knowing that your 

/-kw ! z:" 

Grass Valley Group switcher 
won't let you down. 

There are four switcher 

Model 100 Family Circle (200) on Reply Card 
Model 200 Circle (201) on Reply Card 

families with many possible 
configurations in the Grass 
Valley line up. From the now 
legendary Model 300, to the 
compact, yet extremely 
powerful Model 100, there 
are no better switchers 
anywhere. Every system 
has the quality, reliability 
and performance that 
professionals around the 
world know that they can 
expect from Grass Valley 
Group. 

So, uncross your fingers 
and call us today. Let us 

know your requirements, 
and we will offer a switcher 
tailored to satisfy your 
every need. 

Grass Valley Group 

A TEKTRONIX COMPANY 

THE GRASS VALLEY GROUP INC. 
P.O. Box 1114 , Grass Valley, CA 95945 USA 
Telephone (916) 478.3000 
'MT: 160432 

OFFICES: New York (201) 845 -7988; District of Columbia 
(301) 622 -6313; Atlanta (404) 493-1255; Chicago (219) 
264-0931; Minneapolis (612) 483.2593; Dallas/FortWor:h 
(817) 483 -7447; Los Angeles (818) 999 -2303; San Francisco 
(415) 968-6680; GVG International Ltd. (UK) +44 -962- 843939; 
Gran Valley Group Asia (HK) 852.3. 7396632 

300 Series Circle (202) on Reply Card 
1680 Series Circle (203) on Reply Card 
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Coordination software 
now available 

By Bob Van Buhler 

The latest version of the SBE's national 
coordinator software is now available for 
use by coordinators. The latest edition, 
version 1.01, incorporates several cor- 
rections and additions the committee felt 
were necessary. The software is avail- 
able on disk to the national frequency 
coordinating council (NFCC) recognized 
frequency coordinators. 

If you are interested in obtaining a 
copy, it can be downloaded in XMODEM 
BINARY format from CompuServe. Look 

Van Buhler is chief engineer for WBAL -AM and WIYY- 
FM, Baltimore. 

After entering CompuServe, 
type: (user responses in italics) 

go BPForum 

BPForum 
FUNCTIONS 

1 (L) Leave a message 
2 (R) Read messages 
3 (CO) Conference mode 
4 (DL) 
5 (B) 
6 (MD) 
7 (OP) 
8 (IN) 

Data libraries 
Bulletins 
Member directory 
User options 
Instructions 

Enter choice !DL7(you can also 
enter 4 and CR) 

DL 7 - SBENET 

1 (DES) 

2 (BRO) 
3 (DIR) 
4 (UPL) 
5 (DOW) 
6 (DL) 
7 (T) 

8 (I) 

Description of data 
library 
Browse through files 
Directory of files 
Upload a new file 
Download a file 
Change data library 
Return to function 
menu 
Instructions 

Enter choice !read DL7.CAT 

The system will then scroll 
though the file, providing informa- 
tion on each of the programslfiles 
available in this data library. 

Table I. The above table shows what your 
computer terminal will display on CompuServe 
once you issue the command: go BPForum. 
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for file NFCC2.ARC /binary. All previous 
versions of the Clipper dBASE compiler, 
provided by the NFCC, should be re- 
placed with this new version. 

Gerry Dalton, national coordination 
chairman, and the NFCC subcommittee 
developed this software for the all - 
industry committee as a part of the socie- 
ty's contribution to the project. Members 
also are writing and editing a coordina- 
tion manual for the NFCC. The NAB has 
agreed to print the publication, which 
should be ready in 1988. 

The NAB has hosted all of the council's 
meetings, either at its Washington head- 
quarters or by providing meeting rooms 
at the NAB convention each spring. The 
NFCC meets at least three times a year 
and comprises many broadcast compa- 
nies and those individuals interested in 
spectrum management. 

A well -coordinated papal visit 
Coordinators across the country 

worked long and hard to assure effective 
spectrum management during the Pope's 
visit. An enterprising group from 
Chapter 53 spent many hours planning 
for his Miami visit. This event probably 
received more national attention 
because it was the first major event in his 
U.S. tour. 

Tom Beauchamp, chief engineer of 
WTVJ -TV, Miami, worked from June un- 
til the visit, putting together an on -line 
frequency coordination database and 
keeping the files updated. The result of 
his continual calling and coaxing to 
many users and nearby stations was a 

complete frequency listing, which helped 
produce a successful visit. 

Ralph Beaver, Tampa, FL, coordinator, 
and Don Anglin, combined the informa- 
tion with their own frequency- coordi- 
nation data, which assured that local 
conflicts did not result. The final spec- 
trum usage plan was published on Com- 
puServe. Sept. 2, by Henry M. Seiden. 

Check in on CompuServe 
The CompuServe Broadcast Profes- 

sional Forum (BPForum) is a potential 
source of valuable information for all 
engineers. A recent check of the files 
revealed the text changes of the society's 

FCC filings, copious amounts of 
frequency -coordination data and the 
new Clipper compiler for frequency 
coordination. Some other interesting 
files include chapter newsletters for 
Milwaukee, Seattle and Little Rock, AR. 

Communication within the society 
would be enhanced greatly if all chapters 
uploaded their monthly newsletters and 
meeting announcements. Some chapters 
find it difficult to come up with in- 
teresting programs. Being able to access 
other chapter newsletters could be a 
great source of programs and program 
sources. BPForum also is a good place to 
post information concerning the avail- 
ability of manufacturers who provide 
programs, and to what areas they might 
be able tc travel. 

The NFCC's national frequency coor- 
dinator's list also is published on the 
BPForum. Because the list is updated 
regularly. you know the file you 
download is the most recent (and cor- 
rect) version. 

The national board of directors often 
uses the BPForum as a means of com- 
municating with the membership. 
Richard Rudman, past president, often 
has filed informative texts concerning 
SBE positions and responses on a variety 
of topics. A good example is his reply to 
a magazine editorial, which criticized the 
SBE certification program. 

The procedure for downloading or 
browsing through the data libraries is 
simple. The process is menu -driven, so 
just select the desired action from the 
available options. Table 1 lists the menus 
and response used for a typical computer. 

Give it a try. There is a lot of useful in- 
formation in the SBE area. The forum 
provides a convenient way to communi- 
cate with other broadcast engineers and 
to receive up- to-date information on a 

wide variety of topics. 

I :I4111 
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t Like the proud, serene moittuuNits of another dge, N ve 
alone as manufacturers of ark most enduring, reliable bond; 
cast recording consoles in the industry. It takes the same.lii 

may vision and advanced technology to bg the arc_ 
öf products that range from 8 input stereo remote. 

soles to 96 input, 48 bus production consoles, staiiilAra 
Stom designed. And all with the same pristine performance. 

: 

Unique Ftormant Spectrum Equalization and comprehensive 
)ynamics, together with the 'acclaiti and of Neve, produces 

the facilities and be r OltfiTest. broadcast consoles 
arou}ld the world. 

- 
,. 

. ,' e 

-,.r z 
._5`-'``-----. Rupert Neve Inc:- -c- -- 

-^t 4_ A Siemens ßo :ÿ r 
RUPERT NEVE INC.. BERKSHIRE INDUSTRIAL PARK, BETHEL, CONNECTICUT 06801. LS A.-^446.40, 

TELEPHONE: (203) 744-6230. TELEX: 96 9683. FACSIMILE: (203) 792 -7863. .- 

NY: TEL. (212) 956-6464 CA: TEL. (213) 874-8124 FACSIMILE: (213) 874 -1406 TN: TEL. (615) 385.2727 TELEX: 78 6569 
NEVE ELECTRONICS INTERNATIONAL LIMITED, MELBOURN, ROYSTON, HERB SG8 6AU, ENGLAND 

TELEPHONE: ROYSTON (0763) 60776. TELEX: 81381. CABLES: NEVE CAMBRIDGE. FACSIMILE: (0763) 61886 
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¡New products I 
Storage system, video center and videotape truck 

The Winsted Corporation has introduced the following 
products: 

The TapeCube videotape storage system can store any 
brand of '/ -inch Beta -size tape cassettes without covers in 
less space, in any cabinet or open wall area. The system is 
an injection -molded ABS plastic cube that accommodates 
five 1/2-inch Beta cassettes. The cube attaches to an 
aluminum extrusion hanger bar that fastens to any open 
wall space, or can be added to an existing hanger system. 
Pressure -sensitive vinyl labels on both the cube and 
cassettes provide identification. 

A/V carts are available in 34 -inch heights with two or 
three shelves, and in 54 -inch heights with three or four 
shelves. It is constructed of welded steel. It is finished in 
shadow gray baked enamel with chrome legs. All models 
feature 4 -inch swivel casters (two locking). 

A programming videotape truck is equipped with eight 
aluminum hanger bars to accommodate the TapeCubes, 
1/2-inch and 3/ -inch tape shelves, and hanger cases for 
Sony. Ampex and 3M tapes. A stand -up work surface is 

provided, with adjustable height in 1 -inch increments. The 
truck moves on 4 -inch dual wheel casters. 

TapeCube storage system 
Circle (350) on Reply Card 

Fiber -optic repair kit 
Jensen Tools has introduced the JTK -63. a comprehensive 

tool kit for work with fiber optics. It contains all the tools and 
materials needed to repair and terminate high -quality, ready - 
to-use fiber cable. The kit is recommended for use with SMA 
Amphenol 905- and 906 -type connectors or other compatible 
SMA styles and for terminating a wide variety of single and 
bundled optical fiber cable. It contains tools and supplies for 
cleaving, stripping, polishing, buffing, crimping and inspec- 
tion. plus heat gun, lapping film, epoxy, wash bottles, 
beakers. tissue wipes and an instruction guide. The tools and 
supplies are foam- protected within a polyethylene case. 

Circle (351) on Reply Card 

RF pulse reflectometer 
TLH Heucke has announced the model 858 selective RF 

pulse reflectometer. It locates and measures reflections in 
transmitter antennas. The instrument is portable and can be 
used for the checking and aligning of (stacked) VHF /UHF 
sound and TV antenna systems and receiving- antenna net- 
works. The distance to and reflection from each reflection 
point are shown on an LCD. The reflectometer is based on the 
transmitted pulse -modulated RF carrier signal and the selec- 
tive receiver for time -domain measuring of the reflections. 
The selective measurement technique with the limited spec- 
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trum of the short (100ns) cost- shaped RF pulses and low 
VSWR of the built -in wideband directional coupler enable 
precise attenuation and return loss measurements up to 42dB. 
A high amplitude of minimal + 19dBm of the RF pulses 
eliminates problems with interference signals. Both the 
reflections and the transmitted pulse are simultaneously 
shown on a CRT screen. Features include a zero-setting, XY- 
recorder output, ac and 12Vdc -20Vdc supply. 

Circle (352) on Reply Card 

Wireless microphone series 
HM Electronics has announced the 50 series of wireless 

microphones. The series features a dual- frequency body -pac 
and a switching- diversity receiver. The NRX -11 noise - 
reduction system is optimized for wireless mic applications. 
Other features of the wireless mic series include mic -mute and 
power- switch lockouts and operator selectable RF frequency 
selection on the body -pac system. 

Circle (353) on Reply Card 

Time base corrector 
Broadcast Systems Design has introduced the TBC501. a 

new design for time base correction, incorporating after -the- 
fact white balance, horizontal enhancement and pixel -by- 
pixel dropout compensation. Based on its sampling rate, the 
product offers increased bandwidth, low residual error and 
eliminates chroma shimmer. The dub in /out capability makes 
it suitable for Super VHS applications. 

Circle (354) on Reply Card 

Transponder selector 
Designer Electronics has introduced the SA -257A 

transponder selector. It is designed for the Scientific -Atlanta 
DAT -32 digital audio receiver. The transponder crystal switch 
turns the DAT -32 into a dual transponder receiver with elec- 
tronic switching control. The selector plugs directly into the 
downconverter. The user need only to wire 15V from the 
back of the downconverter and to supply a control voltage to 
switch from one network to another on different 
transponders. 

Circle (355) on Reply Card 
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The new standard o f d e p e n d a b ili t y. 
VHF T from NEC. 

35kW high -band and 30kW 
low -band models meet your 
needs for the next decade. 

High power transmitters are a 
major investment. You have to 
work with them, maintain them, 
and profit from them over the 
years. Our PCN -1400 Series trans- 
mitters reward your investment. 
Because they give you over a 
decade's worth of daily depend- 
ability, easy maintainability and 
superior performance. 

SINGLE -UNIT, 
HIGH -PERFORMANCE EXCITER. 

Our hybrid IC technology slashes 
component count by 30 %- there- 
by boosting reliability, making it 

Computers and Communications 

possible to build all modules into 
a single unit. Design refinements 
include sophisticated circuits 
to correct linearity, and stereo 
capability without modification. 

HIGH -POWER 
TRANSISTOR PA. 

The solid state PA uses high - 
power, high -gain transistors 
newly developed by NEC. 

Circle (116) on Reply Card 

The aural section is 100% solid 
state. There's only one tetrode in 
the final video amp. 

The PCN -1400 Series gives you 
a wide choice of models from 
500W to 35kw, high or low chan- 
nels. And all models up to 10kW 
are 100% solid state. 

30 YEARS EXPERIENCE, 
1,600 INSTALLATIONS. 

NEC has installed over 1,600 trans- 
mitters in 30 years. We back our 
customers with 24 -hour service. 
So take the risk out of your next 
investment. Call NEC and find 
out about the new standard of 
dependability in TV transmitters. 

NEC America, Inc. 
Broadcast Equipment Division, 
1255 Michael Drive, Wood Dale, Illinois 60191 
Te1:312- 860 -7600. 

NEC 
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OUR FM 
MONITOR 
DESERVES 
A SECOND 
GLANCE. 

BUT IT DOESN'T NEED IT. 

Engineers look twice when they first see 

our 691 Stereo and SCA Monitor. But when 
they start to use it, they find the 69I's 
meters are easily tracked in a single glance. 
Like everything else about the 691, its 
measurement displays are very well 
thought out. 

A color -coded system ties together the 
associated displays, switches, and jacks for 
a particular function or test. Select your test 
by pushing a color -coded button and 
simply read the results on all of the indi- 
cators. It's as easy as it sounds. 

Other benefits of the 691 include over 40 
proof -of- performance and signal quality 
measurements. Add a scope and use the 
691 as a spectrum analyzer ... or get a 

vector display of LIR phasing. Perform a 

Bessel -Null calibration in minutes. Measure 
clipped composite accurately and quickly. 

The 691 can now be optionally ordered to 
measure two SCAs. There are many other 
features ... write or call for complete 
information. 

QEI Corporation 
One Airport Drive = P.O. Box D 
Williamstown, NJ 08094 = (609) 728 -2020 

Call Toll Free (800- 334 -9154) 

Circle (117) on Reply Card 
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Time base corrector and color corrector 
Forte/ has introduced the following products: 
The Turbo 2 time base corrector for PAL format for use 

with 3/4-inch video recorders uses dub processing and is com- 
patible with Sony SP machines as well as other / -inch ma- 
chines. It accepts highband or lowband inputs. automatically 
detecting and switching for either. The unit also will handle 
dynamic tracking signals to allow DT play and provides pic- 
tures during high -speed shuttle. Other features include noise 
reduction, infinite window TBC, field or frame freeze with in- 
terpolation and horizontal enhancement. 

The WORKLINE series DHP 625 time base corrector pro- 
vides signal processing for 1 -inch and' /4 -inch PAL composite 
video signals. It features infinite window correction. field and 
frame freeze, dropout compensation, high -speed shuttle, hori- 
zontal enhancement and noise reduction. 

The CC -2 color corrector provides broadcast -quality con- 
trol of video color in all common component formats. Compo- 
nent operation is provided for RGB or Y, R -Y, B -Y for use 
with Beta and M -ll formats. Plug -in PC boards permit recon- 
figuration for either 525 or 625 standards. The unit includes 
black, white and gray color -balance adjustment, black -and- 
white gamma control. standard proc -amp controls and inde- 
pendent hue, saturation and luma adjustments for each of the 
six color derivative vectors. 

a e 
Circle (356) on Reply Card 

SIERRA VIDEO SYSTEMS 
COMPONENT VIDEO 

(ie: RGB) WHERE ALL VIDEO BEGINS & ENDS. 

TO PRODUCE & RECORD IN COMPONENT VIDEO 

ALLOWS CRAWL FREE KEYS 

WIDE TIMING FLEXIBILITY - 
NO SUBCARRIER TIMING TO 
DEAL WITH 

NATURAL ENVIRONMENT 
OF COMPUTER GRAPHICS 

AVAILABLE NOW 

COMPATIBLE WITH HDTV, 
DIGITAL & FUTURE FORMATS 

OUR PRODUCTS PROVE 
OUR COMMITMENT TO 
COMPONENT VIDEO 

ROUTERS (VIDEO & AUDIO) 

FORMAT CONVERTERS 

INSERT KEYER/ MIXER 

DISTRIBUTION EQUIPMENT 

SIGNAL GENERATORS 

BETACAMT" & MIIT`1 

ACCESSORIES 

't FOR MORE INFORMATION WRITE OR CALL 
P.O. BOX 2462 GRASS VALLEY CA. 95945 (916) 273 -9331 

Circle (211) on Reply Card 
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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 

datawuld 
R 

Allocation Terrain Studies 
AM FM TV LPTV !IFS 

P.O. Box 30730 
Bethesda. MD 20814 

(301) 652-8822 1.800 368 -5754 

TEKNIMAX 
TELECOMMUNICATIONS 

Dennls R. CIAPURA 
rnumznt 

11385 rORESTVICw Ln. 
SAM DI500 CA 92131 16191 695.2429 

BROADCAST 
SYSTEMS 
GROUP 

POP PLANKS 

EDIT SYSTEM SUPPORT 

Engineering 
Consultation 
Systems Support 
Technical Training 
New Product Development 

P.O. Bus 65 Brookhaven. V New York 11719 
(516) 286 -1252 

Radio and Television System Design 
Transmitter and Studio Installation 
Microwave and Satellite 
Engineering and Installation 

12 North Willow St 
201 -746 -9307 Montclair, NJ 07642 

ATT: CHIEF ENGINEERS 

LUNAR VIDEO LTD. 
FAR TURNAROUND ON ENO. EFP. EDIT 
SYSTEMS. MONITORS. TEST EOOIP. SONY. JVC. 
PANASONIC, TEKTRONIX - UPS 4 AIR FREIOM. 
PIWEL DAILY 

CALL 
COLLECT 

138 E. 28th St, NYC 1212) 886.4802 

ENG SERVICE Bill Nelson 

V T R Chief Engineer 

Assoc ita t es, Inc. 
Prompt TURNAROUND on 

3/4" editors, color ENG cameras. 
3023 Holiday Drive, S.W. Phone 

Huntsville, AL 35805 (205) 533 -0571 

Buying Service For Broadcasters 
Our Buying Power Will Save 

Your Company Significant Dollars 
22 Years Broadcast Equipment Purchasing Expertise 

(212) 541.6611 

BUYGROUP LIMITED 
1775 Broadway. NY. NY 10017 

International Map Service 
PO Box 19037 Deriver, Colorado 80219 

f-g00-426-TOPO (676) 

Topographic 
Geological 

Aviation 
BLM Surface 

D. L. MARKLEY 
& Associates, Inc. 
CONSULTING ENGINEERS 

2401 West Moss Ave. 
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) 293 -7742 

JOHN H. BATTISON PE. 
CONSULTING BROADCAST ENGINEER, 

FCC APPLICATIONS AM, FM, TV, LPTV 
Antenna Design, Proofs, Fieldwork 

890 Clubview Blvd. North 
Columbus, Ohio 43085 

614/888 -3364 

MAILING LABELS 
AM, FM & TV 

CALL 

eStawonle. 
1- 800 -368 -5754 

Consultation Services 
Lightning Power Conditioning Grounding 
Over 40 years exponente, work guaranteed 

o, Ca,penwr 

tT 
Lightning 

Rd Santa F5 psKCaI906íC 
i2t3i9466996 TWO 9.0586'1, 

UNUSED 
CALL LETTERS 

CALL 

eSISWCPIC 
1 -800 -368 -5754 

Engineering Consultant 
Video Systems Design 
Computer Graphics 
Automation 
Editing 
Production 

Gene Da sain. 
181 Lana w Rd. 

Lin. Fels, W 07424 
2014969141 

EVANS ASSOCIATES 
CONSULTING TELECOMMUNICATIONS ENGINEERS 

AM- FM -TV- CAN -ITFS -LPTV SATELLITE 
216 N. Green Bay Road 

Thlensville, Wisconsin 53092 
Phone: (414) 242-6000 Member AFCCE 

CHIPS DAVIS 
'LEDE DESIGNS, INC. 

Acoustics for Stereo 
Facility Design 
Consultation 

BLAIR BENSON 
Engineering Consultant 

TV Systems Design and Operation 

23 Park Lane 
Norwalk, CT 06854 

203 -838 -9049 

Robert J. Nissen 

THE NISSEN GROUP, INC. 
Communications Technology Consultants 

32 Ridge Drive Port Washington. New York 11050 
(516) 944-5477 

ERIC NEIL ANGEVINE, P.E. 
consultant In acoustics 

sDecISIlring in broadcast studio acoustics 

910 Lakerldge Drive 

405-624.6043 

Stillwater, OK 74075 

405- 372.3949 

PATCHPRINTS r- Av.. Tie Lm 
2 In 

' 
Mon e 

Custom Part?, Bay Labeling tor The AYdio /Yrdeo Indust. 
e, 

PATCH BAY DESIGNATION COMPANY 
an o/ ci.n044 RuppF Stomp a .,,,tong Co ieF 

CHARLIE SCHUFER 

P.O. Boo 6278, Glendale. CA 91205 
4742 San Fernando Road 
Glendale. CA 91204 

Telepone 
letal 241.h5585 

TOWER DESIGN AND 
FABRICATION, INC. 

TOWERS, ANTENNAS, STRUCTURES 
New Tall Towers, Existing Towers 

Studies, Analysis, Design Modifications, 
Inspections, Erection, Etc. 

Rt. 1, Box 33AA, 
Sturgeon, MO 65284 (314) 687-3932 

MAILING LABELS AM, FM 8 TV 
'Personalized to Manager. Engineer 
or Program Director. 

'Pre -sorted by Zip Code 
'Market selection. 
'Accurate. 
'$40.00 per 1,000 

Station Base 
P.O. Box 24092 

Phoenix, AZ 85282 
(206) 385-3029 or (602) 899-8916 
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New! IHeXPeHSÌVe 

Center ¡Pack lírne-Code 

for Noo-IC Audio Macblues. 

"3""-Is',10 
ww""v'; 

Q 
001320 r r'i' 

_....... ..,. 

Now you can make your 2 -track machines 
synchronizer -ready for a fraction of the cost of a new 
machine. Otari's new TC -50 Time Code /FM Processor is 
primarily designed for the Otani BII or Mark III -2, but it is also 
adaptable to most 4- head -position 1/4" tape recorders. 

So if your older machines have just been gathering dust, 
or if you're looking for a way to get synchronizer -ready 
performance at low cost when you buy a new machine, the 
TC -50 is the answer. From Otani; Technology You Can Trust. 

Contact your nearest Otani dealer, or 
Otani at (415) 592 -8311. / 
Si Otani 1987 

Circle (215) on Reply Card 

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 

Circle (214) on Reply Card 

Rare & 
Hard-to-Find 

Professional video supplies B accesso- 
rres for recording, production & broad- 
casting at the best prices in America - 
the industry's most unique catalog! 

Call or write now for your free copy: 

Technologies of America 
145 Ulster Ave Saugerties, NY (USA) 12477 

800-522-2025 in NY 914- 246 -3036 

Circle (213) on Reply Card 
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"' 65% . 
Call T Toll -Free: 1- 800 -426 -3938 
(In Iowa, 1 -800- 272 -6459) 

More than 400 stage, studio and projector 
lamps from G.E.. Sylvania and Wiko in stock. 

12 -hour turnaround guaranteed. 
For free price list write: Box 10, 
702 E. Washington. Washington. IA 52353 
Since 1984 

Sr t'era 

Circle (217) on Reply Card 

AUDIO FOLLOW VIDEO 
MONITOR SWITCHERS 

MODEL MS -6 SERIES 

VCR Monitoring 
Monitor Selectors 
Time code follow video 
Machine control deligate 
Switchers available up to 
18 positions -16 levels 

Jem -Fab Corp. 
"The Electronics Construction Company" 

574 Sunrise Hwy Baldwin, N.Y. 11510 
(516) 867 -8510 (516) 867 -8511 

Circle (218) on Reply Card 

ausified I 
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 $40.00 
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. EE5, 10570 Humbolt St., Los Alamitos, CA 
90720. 8- 82 -tfn 

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 tf n 

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 TUBE REBUILDING SINCE 1941: 
3CX2500, 4CX5000, 4CX15000 and many others. Write 
for details. FREELAND PRODUCTS INC., Rt. 7, Box 
628, Covington, LA 70433. (504) 893 -1243 or (800) 
624 -7626. 6- 79-t1 n 

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 -558, camera 
multiplexer. Write to: P.O. Box 23555.273, San Diego, 
CA 92123. 1.86 -tfn 

TRANSMITTERS. Need a standby transmitter? MIW? 
Want to get on the air but can't afford state -of- the -art 
equipment? Have a look at these tried- and -true oldies, 
then give us a call. Most are still in service and 
scheduled to be replaced by the end of 1987 or early 
1988. As is, where is: TVICBEI25KW /4TTC90D1S, CIW 
RCA/CTM -10 EXCITER; 5TX'S/TV /RCAI2KW/TT -2BH; 
TVIRCA/250W/TTL200H; TENS IN PARALLEL/FM/ 
RCAIBTF -20D; AMI1OKWIGATESIBC10P; AM /40Wí 
MCCURDY /RRT -3; 3 UNITSIMIWIRATHEONIKTR2l 
7GHZ. Canadian Broadcasting Corporation. 7925 Cote 
St., Luc Road, Montreal, Quebec, H4W 185. Canada, 
Tel. 514-485-5583, Attn: D. Uttaro. 10.87.21 

SEALED BIDS WILL BE RECEIVED until 9:00 A.M., 
Thursday, December 3, 1987 for the "Sale of Used G.E. 
TV Transmitter". For more information contact Mr. Jim 
Moore. KOMU -TV Station, Highway 63 South, tele- 
phone (314) 442-1122, University of Missouri- Colum- 
bia, Columbia, Missouri 65211. 10 -87 -2t 

TEKTRONIX TEST EQUIPMENT 521A Pal Vectorscope 
$3000, 1481R Pal WFM $3000, 1430 Random Noise 
$1500. 1480C WFM $3000. (818)352-6619. 10 -87.2t 

COPPER!e8 & #10 ground radials; 2, 3. 4, 6, 8" strap: 
flyscreen; ground screen. 317 -962 -8596. Ask for copper 
sales. 11 -87 -6t 

Don't Lose Your Headl 
Check Herod Wear On All Video Formols 

YAM Our Head Protrusion Gauge 
Other Gouges For VCR Repair... VDglTpqu H.ótGa Gouge 

TENTEL 
(B00 ) 538-6894 
(408) 379 -1881 

n..r,n 
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Routing switcher 
Adrienne Electronics has introduced the AEC -1, a 10x1 

wideband video and stereo audio routing switcher. Standard 
features include 30MHz video bandwidth, dc restored video, 
two audio channels, breakaway switching, crosspoint 
memory and broadcast- quality specifications. Options include 
a third audio channel for SAP or time code, remote -control 
panels, a serial interface, RGB /component switching, input 
expansion to 100x1 and output cable equalization and 
customization. 

Circle (357) on Reply Card 

Computerized audio console 
Richmond Sound Design has introduced the Command /Cue 

4096 computerized audio console. The console may be con- 
figured into many sizes of theater sound effects matrix sys- 
tems. It may be used in conjunction with live P.A. mixers run- 
ning rnics while the computer is running taped effects and 
presetting levels. The console is a modular card frame system 
that is controlled by software specially designed on the Amiga 
computer system. The DCA -8 card is used for the level ma- 
trix and has eight digitally controlled attenuators with 60 
1.5dB steps. The DMF -8 card is used for master input levels 
and is identical to the DCA -8, but with 240 0.395dB steps. 
Each card has a signal noise ratio of more than 100dB and to- 
tal harmonic distortion of less than 0.03 %. The DAP -8 card 
has eight patented digital auto pans. The pans will fade up, 
down or crossfade levels. 

Circle (358) on Reply Card 

Contactless 
De- Soldering and Soldering 
with the Leister -Labor "S" Hot Air Tool 
Electronic Temperature Adjustment from 20 to 600 °C. 
Electronical Air Volume Adjustment from 1 to 150 
litres per minute. 
For contactless de- soldering and soldering of SMD 
and DIP components in 2-4 seconds. 
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ASK FOR FREE BROCHURE UW 107 
Brian R. White Co. Inc., 313 Henry Station Road 
Ukiah, CA 95482 phone: (707) 462 -9795 
Farmingdale, NJ 07727 phone: (201) 938 -2700 

Circle (212) on Reply Card 

Perfect Timing, 
MASTER 

CLOCK SYSTEMS 

MASTER 
CLOCK SYSTEMS 

If seeing the same time on all your clocks is 
important, select ES 192E -Line frequency 
timebase, for only $376. 

If a guaranteed accuracy of three seconds 
per month is what you want, choose ES 
160 -$1250. 

How about one second per month? ES 
160/1 - $1450. 

Or National Bureau of Standards accuracy! 
ES 199 is synchronized to Radio Station 
WWV to provide a Master with unquestioned 
accuracy. $1687 with receiver and antenna. 

ESE Master Clock Systems are simple to in- 
stall. All Masters have a Serial Time Code out- 
put, able to drive twenty slave displays without 
buffering. Slaves range in size from .4" LED to 
2" LED displays, priced from $183 to $520. 

IF YOU ALREADY HAVE A SYSTEM AND 
WANT TO EXPAND IT, get the ES 167B Serial 
Time Code Generator ($169), then add any 
number of our low cost slaves. 

Many, many options and accessories are 
available. Ask us about them. Our brochure 
tells the whole story, but not for long. We 
keep adding new products. 

Write, Wire or Call: (213) 322 -2136 
142 SIERRA STREET EL SEGUNDO, CALIFORNIA 90245, 

Circle (118) on Reply Card 
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Fiber -optic transmission system and 
teleproduction unit 

87 EZ -LINK transmission system 

Grass Valley Group has introduced the following products: 
The Series 87 El-LINK fiber -optic transmission system for 

distribution of video and audio signals features LED and laser 
transmitters for distribution up to 8km. An FM square wave 
carrier eliminates video distortion due to optical system non - 
linearities and delivers signal -to -noise performance of 60dB. 
Frequency response of 10MHz provides compatibility with 
standard NTSC or PAL baseband video. The system can be 
configured in an 8- module rack -mount tray or a 2- module 

wall -mount version. 
The IPS -100 full -capability teleproduction unit accommo- 

dates four VTRs via RS-422 serial control. It features JOG- 
PAD, a touch -pad for editor control. Other features include an 
edit controller, a model 100 production switcher, an AMX -170 
audio mixer and sync and pulse generators with test sig- 
nal -all incorporated into a single chassis. 

Circle (381) on Reply Card 

Satellite news van 
DALSAT has announced the Roadrunner, a small, 

lightweight satellite news van. It features an Andrew 2.3 
meter antenna. The air -transportable vehicle measures 21 

feet long and 8 feet 6 inches tall. It can be equipped with 
redundant satellite electronics, communications, video and 
audio processing, edit and microwave systems. 

Circle (382) on Reply Card 

Laser video system 
Artel Communications has introduced an addition to its 

SL3000 broadcast video system. The T3065 is a low -power 
laser transmission system. It is designed to transmit EIA 250B 
standard audio-video signals up to 25km over a single mode 
fiber. The unit uses a low -power 1,300nm laser as its optical 
source. The system is designed to make broadcast video 
available tor medium distances on single mode fiber. 

Circle (383) on Reply Card I ;ria)))l 

SONEX 
CONTROLS SOUND. 
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With its patented anechoic foam wedge, 

SONEX absorbs and diffuses unwanted 
sound in your studio. And it can effectively 
replace traditional acoustic materials at 

a fraction of the cost. SONEX blends with 
almost any pro audio decor and looks 

clean, sharp, professional. Check into this attractive alternative for 
sound control. Call or write us for all the facts and prices. 

SONEX is manufactured by eipima eI10. lllbruck and distributed 
exclusively to the pro sound 2049 West Broad Street 
industry by Alpha Audio. Richmond, Virginia 23220 (804) 358 -3852 

Acoustic Products for the Audio Industry 
Circle (119) on Reply Card 

148 Broadcast Engineering November 1987 

AC POWER 

PROTECTION 
FREE CATALOG 

8 pages. The 
problems, the causes, 
the MCG solution. 
From plug -in to 
heavy duty power 
line protectors. 120 
VAC to 480 VAC, 
5A to 5000A, 1 

phase, 3 phase 
delta, wye, etc. 
Applications, 

specs, prices. 
Circle the number 

below or call. 

ELECTRONICS INC 

MCG Electronics, Inc. 
12 Burt Dr., Deer Park, NY 11729 
(516) 586 -5125 

Circle (120) on Reply Card 
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1983 FORD ECONOLINE 350 EFP Van, less than 3,000 
miles. With Iwo Honda EV-4000 Generators, dual air 
cond. system. Hitachi HR-200 with Microtime 2525, 
Hitachi HR -211 with HST /slo -mo. Ikegami color 
monitors, 3 Hitachi SK -91 cameras with base stations, 
12:1 Fuji glass, 600' cable. Also Ramsa audio, Quanta 
O -7B CG, Clearcom 4 channel ICM, AN Patchbays, full 
Tek and Hitachi waveform and vector monitoring. 
READY TO ROLL! Make offer. Steve Coulam, KDVR- 
TV, 100 Speer Blvd., Denver, CO 80203 (303) 831 -8831. 

11 -67.lt 

RCA TP.88 prof. "NEW' $14K ea.; $25K pair. SIMBER 
BROADCAST SERVICES, INC., 609-435-1091. 11.87.1t 

IKEGAMI HL -83 2nd GENERATION 13.1 x 2 Canon 
lens. Low hours. $80001080. Intermedia, 
1- 800 -553 -8336. 11 -87 -1t 

WANTED TO BUY 

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: WW -II German and Japanese radio equip. 
ment. Unused US Navy and Signal Corps radio equip- 
ment before 1943. Pre -1923 radio equipment and 
tubes. August .1. Link. Surcom Associates Inc., 305 
Wisconsin Ave., Oceanside. CA 92054, (6191 722 -6162. 

7 -86 -tf 

WANTED TO BUY: Quick cash for TV studio equip- 
ment. We buy tripods, camera pedestals, lights, dim- 
mers, drapes, prompters. What do you have? 
3121365 -5666. 11-87.1t 

EMPLOYMENT SERVICES 

WE PLACE ENGINEERS 
ALL CATEGORIES FOR TV, PRODUCTION, 
VIDEO, CATV (EXCLUDING OPERATORS) 

America's Leading Source for a Decade 
STAONS PR000CnON FAWnES CORD TV MFG CATV 

For information phone or write Mack Kornish 

Employer 
Pard Fees 

kEy SYSTEMS 
479 Northampton Street 

Kingston, PA 18704 

1717) 283 -1041 

HELP WANTED HELP WANTED (CONT.) 

FIELD ENGINEERS AND VIDEO TECHNICIANS: La. 
Kart Corp. is looking for experienced field engineers 
and technicians to join its expanding operations in 
Newton. Mass. La -Kart Corp. manufactures television 
automation products including AL's, the Automated 
Library System. Applicants must know television 
maintenance (including VTR's, VCR's and computer 
editors) and be knowledgeable about microcomputers 
and memory products. Send a resume to La -Kart 
Corp., 287 Grove Street, Newton, MA 02166, Attn: 
Engineering Manager. EOE. 11 -87 -1t 

Want more information 
on advertised products? 

Use the 
Reader Service Card. 

RADIO AND TV BROADCAST TECHNICIAN for studio 
and transmitter maintenance. Must have 5 years ex- 
perience in cameras, videotape machines and 
transmitter repair. Salary USD22,000 to USD28,000 
PIA- commensurate with ability. Write: The Opera. 
tions Manager, Bermuda Broadcasting Co., Ltd., P.O. 
Box HM 452, Hamilton HM BX Bermuda. 11 -87 -1t 

SENIOR MAINTENANCE ENGINEER opening in 
upstate New York. Large facility loaded with the 
newest state -of -the -art equipment. Must be capable of 
troubleshooting studio equipment to the component 
level. Experience in maintaining digital and micro- 
processor -based equipment required. UHF experience 
a plus. Send resume and salary history to: WXXI Per- 
sonnel Dept.. P.O. Box 21, Rochester, NY 14601. EOE. 

11.87-1t 

THIS IS IT! If you can lead television Chief Engineers 
and interface with top management, if you possess 
boundless energy and heavy RF experience, we need 
to talk. Excellent opportunity for hands on, highly 
qualified leader. EOE. Respond to Dept. 686, Broad- 
cast Engineering, P.O. Box 12901, Overland Park, KS 
66212. 11 -87 -1t 

TV BROADCAST ENGINEER needed with FCC First 
Phone license or TV SBE certification. Heavy TV 
broadcast equipment maintenance experience re- 
quired. Contact Mervin Ainsworth CE, WKTV, Box 2. 

Utica, NY 13503. EOE. 11.87 -11 

FIELD PRODUCTION ENGINEER: Respected, client. 
oriented Los Angeles video facilities company re- 
quires key engineer with strong systems/video/main - 
tenance background. Single and multiple camera 
location production demands a thorough knowledge 
of Ikegami 79EAL and EC -35 cameras, all field /studio 
recording formats, ultimatte, video switchers, and 
audio equipment. Send resume to Tom Harvey, Star - 
fax, Inc., 654 Hawthorne St., Glendale, CA 91204. (818) 
244.3600. 11-87-1t 

CHIEF ENGINEER needed for Miami Christian UHF 
Station. Strong on transmitters. Contact Ben Miller, 
Vice President, Engineering, Trinity Broadcasting Net- 
work. 714. 665.2145. E.O.E. 11 .87.41 

CHICAGO, ILLINOIS 
Tom Nilsen 
Telephone: (312) 435 -2361 
Telefax: (312) 922-1408 
55 East Jackson 
Ste. 1100 
Chicago, IL 60604 

NEW YORK, NEW YORK 
Diane Gottlieb- Klusner 
Telephone: (212) 702.3404 
Telefax: (2121 702 -7802 
Josh Gordon 
Telephone: (212) 702.3405 
Telefax: 1212) 702.7802 
866 Third Ave. 
New York. NY 10022 

dvertising sales offices 

SANTA MONICA, CALIFORNIA 
Herbert A. Schiff 
Telephone: (213) 393 -9285 
Telefax: 213/393-2381 
Jason Perlman 
Telephone: (213) 458 -9987 
Telefax: 213/393 -2381 
Chris Woodbury- Leonard 
Telephone: (213) 451 .8695 
Telefax: 213/393-2381 
Schiff & Associates 
501 Santa Monica Blvd., Ste. 504 
Santa Monica. CA 90401 

NORWOOD, AUSTRALIA 
Hastwell. Williamson. Rouse Pry. Ltd. 
P.O. Box 419 
Norwood 5067. Australia 
Telephone: 332 -3322 
Telex: AA87113 

LONDON, ENGLAND 
Nicholas McGeachin 
Intertec Publishing Corp. 
Roseleigh House 
New Street 
Deddington 
Oxford OX5 4SP 

England 
Telephone: (0869) 38794 
Telefax: 10869) 38040 
Telex: 837469 BES G 

TOKYO, JAPAN 
Haruki Hirayama 
EMS. Inc. 
Sagami Bldg., 4 -2 -21, Shinjuku 
Shinjuku -ku. Tokyo 160. Japan 
Telephone: (03)350.5666 
Cable: EMSINCPERIOD 
Telex: 2322520 EMSINCJ 

RADIO ENGINEERING MAINTENANCE SUPERVISOR 
FOR RAPIDLY EXPANDING Christian Science Monitor 
international broadcasting operation. Will supervise 
staff, maintain equipment and inventory; participate 
in design, purchase and installation of new equip- 
ment. Requires degree in Electrical Engineering or 
equivalent level of work experience. Must be 
motivated to get things done by building a quality 
maintenance team. Send resume to Maria Parrott, 
Christian Science Publishing Society P.818, One Nor. 
way St., Boston, MA 02115. 11-87-lt 

TELEVISION MAINTENANCE ENGINEER to par. 
ticipate in the international growth of The Christian 
Science Monitor television operation. Will ensure effi. 
cient, quality production readiness with emphasis on 
audio systems and equipment; offer maintenance, in- 
stallation and technical operations support; maintain 
inventory; and recommend purchase of new equip- 
ment. Must have 2 -year technical degree and 3-4 years 
experience. Send resume to Maria Parrott, Christian 
Science Publishing Society P-818, One Norway St., 
Boston, MA 02115. 11.87.1t 

WORLD WRESTLING FEDERATION 
needs for its soon to be completed 
major post production /syndication 
facility in Stamford, CT. 
MAINT. ENG. -Must be fully familiar 
with Grass Valley 300- Switcher, Sony I" 
VTR, studio cameras. Must have design 
capability and be able to grow with the 
facility. 
SR. V.T. EDITOR -At least 5 years 
experience in creative editing of weekly 
syndicated programming. 
Send resume & salary requirements to: 

Director of Personnel 
Titan Sports, Inc. 

P.O. Box 3857 
Stamford, CT 06905 

RADIO FREQUENCY SYSTEMS ENGINEER. Will en- 
sure optimum performance of transmission, reception 
and distribution of rapidly growing Christian Science 
Monitor international radio network systems. Includes 
uplinks /downlinks; RF; CATV; microwave; and fiber 
optics. Will perform system design and documenta- 
tion; install and maintain equipment. Must have 2.year 
technical degree in radio frequency or microwave 
technology, or equivalent work experience, plus 2.3 
years applied experience. 1st Class FCC lic. preferred. 
Send resume to: Maria Parrott, Christian Science 
Publishing Society P .818, One Norway St., Boston, MA 
02115. 11 -87.1t 

CHIEF ENGINEER for 5000 watt directional Am and 
100KW FM. Must have experience. Send resume to: 
Paulette Lundberg, KWMT, Box 578, Fort Dodge, Iowa 
50501. 11.87 -1t 

VIDEO MAINTENANCE ENGINEER: Image Transform 
is seeking an experienced telecine engineer for the 
evening shift. A working knowledge of the RANK Mk3 
telecine is required, as well as experience in the 
maintenance of high speed digital post production 
equipment. The position involves construction of in- 
house custom video processing equipment, as well as 
responsibility for routine day to day maintenance. The 
ability to work with an advanced, self motivated 
engineering team Is essential. Call or send resume to 
Image Transform, Inc., 4142 Lankershim Blvd., North 
Hollywood, CA 91602, Attn: Vice President /Engineer. 
ing. 818/985.7566. 11 .87 -1t 

CHIEF ENGINEER: Major Florida 100 KW FM is seek. 
ing a top notch Chief Engineer with a strong desire to 
be a key member of a high energy Rock & Roll station 
with the best equipment and sound in town. Minimum 
3 years hands -on broadcast experience with an em- 
phasis state -of- the -art audio. SBE certification a plus. 
Please send resume and cover letter to: Broadcast 
Engineering, P.O. Box 12901, Dept. 687, Overland Park, 
Kansas 66212. 11-87-1f 
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Ad index 

Page 
Number 

Reader 
Service 
Number 

Advertiser 
Hotline 

Page 
Number 

Reader 
Service 
Number 

Advertiser 
Hotline 

AbekasVideoSystems 11 8 415/571 -1711 Leader Instruments Corp. 59 204,205....800/645 -5104 
ADM Technology, Inc. IFC 1 313/524 -2100 Leister, Karl- Electro- 
Adrienne Electronics Corp 126 60 800/782 -2321 Geratebau 147 212 707/462-9795 
AEG Corp. Aktiengesellschaft 67 43 416/683 -8200 Leitch Video of America 63 40 804/424-7290 
Alpha Audio 148 119 804/358-3852 Lenco Electronics 81 54 314/243 -3147 
Amber Electro Design Inc 85 31 514/735-4105 MCG Electronics 148 120 516/586-5125 
Amperex Corp. (Klystron Magni Systems, Inc 27 210 503/626 -8400 

Div.) 65 42 401/762 -3800 Marker Technologies of 
Ampex Corp. (AVSD) 49 415/367.2911 America 150 213 800/522 -2025 
Ampex Corp. (AVSD) 50 -51 415/367.2911 MCL, Inc 115 85 312/759 -9500 
Ampex Corp. (MTD) 37 22 415/367 -2911 McCurdy Radio Industries 118 74 416/751-6262 
Arrakis Systems, Inc 21 13 303/224 -2248 Microdyne Corp 131 103 904/687 -4633 
Audio Precision 117 88 800/231 -7350 Midwest Communications 
Audio Technologies Inc. 52 28 215/443-0330 Corp. 1 3 800/543 -1584 
Audio -Technica U.S., Inc. 138-139 112 215/443 -0330 Mikrolab 124 94 213/306 -0120 
Audio -Video Engineering Monroe Electronics, Inc. 125 95 312/358 -3330 

Co. 116 97 516/546 -4239 NEC Corp 145 116 800/323 -6656 
Auditronics, Inc 93 69 901/362 -1350 NEC Corp. 55 63 800/323-6626 
Beier Electronics Laboratory Inc 125 96 215/687 -7550 Nemal Electronics Inc. 133 106 305/893 -3924 
Benchmark Media Systems 140 113 315/452 -0400 Neve, Inc 143 115 203/744ó230 
Broadcast Video Systems New England Digital 69 44 212/977-4510 

Ltd 135 110 416/764 -1584 Odetics, Inc. 15 10 8001243.2001 
BTS Broadcast Television Opamp Labs Inc. 126 58 213/934 -3566 

Systems 61 38 801/972ó000 Orban Associates Inc. 17 11 800/227 -4498 
Camera Mart, Inc 86 37 212/757 -6977 Orban Associates Inc. 7 6 800/227 -4498 
Canon USA Inc., Broadcast Otani Corp 150 215 415/592-8311 

Lens 137 111 818/840 -0993 Panasonic Broadcast Systems 
Canon USA Inc., Broadcast Co 108-109 79 201/348 -7336 

Lens 83 56 818/840.0993 Panasonic Industrial Div. 76-77 51 201/348-7620 
Centro Corp. 47 27 619/560 -1578 Panasonic Industrial Div. 75 50 201/348-7620 
Centro Corp. 45 25 619/560 -1578 Panasonic Industrial Div. 56 -57 32 201/348 -7620 
Cetec Vega 86 62 818/442 -0782 Polaroid Corp 99 73 800/225 -1618 
Cipher Digital, Inc 46 26 301/695.0200 QEI 146 117 800/334-9154 
Circuit Research Labs, Rank Cintel IBC 2 312/297-7720 

Inc 13 9 800/535 -7648 RE Instruments 114 84 216/871 -7617 
Clear -Com Intercom Systems 124 93 415/861 -6666 Richardson Electronics Ltd. 31 17 800/323 -1770 
Comark 5 5 215/822 -0777 ROH 58 34 800/262 -4671 
Continental Electronics, Div. of RTS Systems, Inc. 92 68 818/843-7022 

Varian 36 21 214/381 -7161 Selco Products Co 133 107 800/257 -3526 
Datatek, Inc. 53 29 201/654 -8100 Shure Brothers Inc. 98 72 312/866 -2553 
Datum Inc 66 102 714/533 -6333 Shure Brothers Inc. 100 89 312/866-2553 
dbx 73 48 800/525-7000 Siemens -Neve 143 115 203/744ó230 
Dictaphone Corp 62 39 800/431 -1708 Sierra Video Systems 146 211 916/273-9331 
Digital Video Systems Div. 82 46 416/299-6888 Sitler's Inc. 150 217 800/426-3938 
DKW Systems Inc. 116 87 403/426 -1551 Skotel Corp. 132 104 514/465-8990 
EEV, Inc. 95 70 914/592 -6050 Sony Corp. of America 
Eastman Kodak Co. 60 36 212/930 -7500 (AV Pro Video) 90-91 67 800/662 -SONY 
Eastman Kodak Co. 58 33 212/930 -7500 Sony Corp. of America 
Eastman Kodak Co. 35 20 212/930-7500 (Broadcast) 120-121 91 800 /662 -SONY 
Engineering Lab, Inc 135 109 619/758 -7743 Sony Corp. of America 
ESE 147 118 914/592 -6050 (Broadcast) 28-29 16 800 /662 -SONY 
Express Tower Co. 110 80 918/479 -6484 Sound Technology 102-103 76 408/378ó540 
Fujinon Inc 127 99 914/472-9800 Standard Tape Laboratory, 
Gentner 64 41 801/268.1117 Inc 126 59 415/786 -3546 
Graham -Patten Systems Inc. 123 92 800/547 -2489 Stanton Magnetics 34 19 212/445 -0063 
Grass Valley Group, Inc. 9 7 916/273 -8421 Studer Revox America Inc. 130 64 615/254-5651 
Grass Valley Group, Inc. 141 200,202....916/273 -8421 Surcom Associates Inc 82 47 619/722 -6162 
Grass Valley Group, Inc. 141 203,204....916/273.8421 Tamron Industries, Inc. 79 53 516/883ó800 
Grass Valley Group, Inc. 105 77 916/273 -8421 TASCAM Div. TEAC Corp. of 
Gray Engineering America 43 24 213/726 -0303 

Laboratories 126 57 912/883 -2121 Television Technology Corp 119 90 303/465 -4141 
H.M. Dyer Electronics, Inc. 132 105 313/349-7910 Tentel 150 216 800/538ó894 
Harris Corp. (Florida) 112-113 82 800/442 -7747 Thermodyne International 
Hitachi Denshi America Ltd 134 108 213/603 -1976 

Ltd 3 4 800/645 -7510 Thomson -CSF /DTE 107 78 
HM Electronics 89 66 619/578-8300 Total Spectrum Manufacturing, 
Hotronic, Inc. 84 49 408/292-1176 Inc 78 52 914/358-8820 
Howe Technology Corp. 111 81 800/525 -7520 Trimm Inc 80 61 312/362 -3700 
Ikegami Electronics Inc 128 -129 100 201/368 -9171 Utah Scientific Inc 39 800/453.8782 
Intergroup Video Systems, Utah Scientific Inc. 40.41 23 800/453 -8782 

Inc 101 75 800/874 -7590 Varian 33 18 415/592 -1221 
JamPro Antennas Inc. 54 30 916/383 -1177 Videotek, Inc. 66 101 602/997 -7523 
Jem -Fab Group Inc. 150 218 516/867-8510 Ward -Beck Systems Ltd. BC 416/438 -6550 
Jensen Transformers Inc. 150 214 213/876 -0059 White Co., Inc 147 212 707/462 -9795 
JVC Company of America 19 12 800/582 -5825 Winsted Corp 114 83 800/328-2962 
JVC Company of America 70-71 45 800/582-5825 Yamaha International 
JVC Company of America 24 -25 14 800/582 -5825 Corp 98.97 71 
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The no hassle . 

1 

114/ 

broadcast telecine 
Advanced Digital Scanner 
With ADS 1, Rank Cintel has applied its unique film- 
scanning experience to the specific needs of the 
broadcaster. 

Developed in close co- operation with the British 
Broadcasting Corporation (BBC), this CCD 
multiplexed broadcast -telecine is designed for easy 
'on -air' operation and transfer of film to tape prior 
to transmission. 

The incorporation of solid -state imaging technology 
is an example of Cintel's continuing development 
philosophy. 

Latest component technology, cost -conscious design 
and modern manufacturing techniques have been 

Rank Cintel Inc. Head Office U.S.A. 
P.O. Box 710, 

704 Executive Blvd, 
Valley Cottage, 
New York 
10989 -9998, U.S.A. 
Tel: 268- 8911 -2 -3 (914) 
Fax: 268 -5939 (914) 

exploited, without 
compromising performance 
and reliability. The result is a 
telecine system which is 

technically advanced while 
at the same time being 
economical to operate. 
That is not all, ADS 1 also 
features a unique electronic 
dirt and scratch 
concealment system. Add all 
this together 
and you have the ideal 
broadcast -telecine package. 

Take the hassle out of film 
broadcasting - call us at 
268-8911-2-3 (914) 

Rank Cintel Inc. 
Circle (2) on Reply Card 

31J 
[ 

West Coast Sales and Service 
13340 Saticoy Street, 

North Hollywood 
California 91605, U.S.A. 

Tel: 765 7265 (818) 
Telex: 182694 RP! LSA 

Fax: 765 3315 (818) 
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Ward -Beck's Ubiquitous ST ! 
No matter what size the market - Chicago t Shreveport, New York to Seoul, Vancouver to 
Greenville - the versatility of Ward -Beck's S Stereo Console is unsurpassed. 

Flexible 24, 36 or 48 channel configurations an meet every need and fit every budget. 

Available features... 4 -BAND EQ INTEGRA ROUTING SWITCHER CENTRAL MICROPROCESSOR 

CONTROLLER PROGRAMMING KEYBOARD A PHA -NUMERIC DISPLAYS PEAK MONITOR/ANNUNCIATOR 

AUDIO -FOLLOW VIDEO INTERFACE. 

Talk to us! Discover how affordable Super -quality can be! 

First by Design 

S'.ard -Beck Systems Ltd.. S41 Progress Ave . \l:bt _\* Ttz /t:e`-i_:-o5sì 145-2â399 
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