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UR NGE T STER y 
When you're making the transition 
to stereo TV, make the move to 
ADM. In addition to stereo, you 
can have the traditional ease of 
operation, reliability and quality 
available only with ADM consoles. 

ADMM's top of the line BCS has 
aroven to be a best seller at 
major retworks, affiliates and 
independents. The corsole features 
iniau pre -se ection and bussing, dual 
cue, group mute and Slidex' VCA 
control of all main program paths 
provide superior stereo tracking... 
making ADM your logical choice. 

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

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

AD00000The Audio 
Company 

BCS SERIES 

S/TV SERIES 

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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The Midwest 
Edge 

Advanced Satellite 
News Vehicles 
from The Leader 
in Mobile Television 
Communications 
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-+b 'lll8itlld 

u 
S25 

gtr. 
Unique Antenna Deployment 
System Reduces 
Radiation Hazard 

From 4 -wheel -drive ENG units 
to 45 -foot mobile production 
vans - Midwest has built more 
broadcast vehicles than anyone. 
And as a leader in the RF indus- 
try, we've supplied hundreds of 
satellite systems across, the 
country. Midwest is using this 
experience to produce the most 
efficient, versatile Satellite 
News Vehicles available. All 
engineering and construction 
are done under one roof, allow- 
ing the fastest delivery in the 
industry. And with over 30 
offices, Midwest has the most 
complete service network 
offered by any Satellite News 
Vehicle supplier. 

-, r 
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The S-25 is equipped to handle 
any situation, with onboard 
power, editing and microwave 
communications capabilities. 
The 2.4M antenna's deployment 
system is in full compliance 
with the latest FCC radiation 
regulations. And the unique 
antenna stowage system virtu- 
ally eliminates snow and ice 
accumulation. The SCR -25 com- 
munications package, developed 
by Midwest, utilizes Bandedge 
digital carriers which allows 
encrypted communications 
between a remote or base sta- 
tion and the ability to access 
any satellite, any transponder, 
any frequency. Stay on the lead- 
ing edge of competition, with a 
Satellite News Vehicle from the 
leader in broadcast communi- 

-- cations - Midwest. 

Antenna stowage 
system virtually 
eliminates snow and 
ice accumulation. 

Contact Midwest for information 
on our complete Une 

of Satellite News Vehicles 

Cincinnati OH Toledo, OH Grand Rapids, MI Nashville, TN Kansas City, KS Roanoke, VA Washington, D.C. Tampa, FL 

606-331-8990 419-382-6860 616-796-5238 615-255-2801 913-469.6810 703-980-2584 301-577-4903 813-885-9308 

olumbus, OH Pittsburgh PA Louisville, KY Knoxville, TN Atlanta, GA Charlotte, NC Baltimore, MD Orlando, FL 

614-846-5552 412-364-6780 502-491-2888 615-687-9515 404-875-3753 704-399-6336 301-665-9323 305-898-1885 

Dayton, OH Indianapolis, IN Lexington, KY Bristol, TN Virginia Beach, VA Raleigh, N.C. Miami, FL New Orleans. LA 

513-435-3246 317-872-2327 606-277-4994 815-968-2289 804-464-6256 919-850-9811 305-592-5355 504-542-5040 

Cleveland OH Detroit, MI Charleston. WV St. Louis, MO Richmond, VA Greenville, S.C. Jacksonville, Fl 

216-447-9745 313-689-9730 304-768-1252 314-569-2240 804-262-5788 803-226-9259 904-272-8832 

/I/LIMIEST 
C 

Communications Corp. 
One Sperti Drive 
Edgewood, KY 41017 
800-543-1584 
(in KY 606-331-8990) 
Circle (3) on Reply Card 
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ON THE COVER 
Building toward improved video signal qual- 
ity requires a knowledge of the waveforms 
and test instruments of television. Our 
cover illustrates waveform and vector 
displays of the SMPTE color -bar test 
pattern, in addition to SMPTE bars as 
a video component signal. The use 
of video test instruments to moni- 
tor and measure stereo audio 
also is illustrated. (Photo 
courtesy of Tektronix.) 

DEPARTMENTS 

BRODCST 
VIDEO EMPHASIS ISSUE: 
The requirements placed upon engineers and technical 
managers at video production and TV broadcast facilities are 
continually increasing. Tough competition and an ever - 
widening choice of program sources mandate that every pro- 
gram segment-down to 10 -second promos-must be of top 
technical quality. This month, we discuss how to do just that. 

Video Waveform Monitoring 
By Margaret Feisel, Tektronix 
Since their introduction nearly 20 years ago, waveform 
and vector monitors have become an essential part of 
every TV production or transmission facility. This article 
provides a comprehensive summary of how to read the 
displays and what they mean. 

36 Sync Processing and Distribution 
By Michael Guess, Grass Valley Group 
In order for a video plant to operate reliably, the timing 
of synchronization signals must be properly matched. 
The author examines how to accomplish this task. 

46 Understanding SC/H Phase 
By David Jurgensen, Magni Systems 
When an edit or video switch is made, there is usually a 
50-50 chance that the subcarriers of the video signals 
will be truly in phase, unless the video system has been 
properly SC/H phased. This article discusses the need 
for proper SC/H phasing and how it can be achieved. 

62 The Folded Unipole Antenna 
By John H. Mullaney, Mullaney Engineering 
The design and application of the folded unipole anten- 
na for AM broadcasting. 

74 Integrating AM and FM Antenna Systems 
By Lewis M. Owens, Radio Engineering Services 
How to design an AM directional array incorporating a 
tall tower for FM broadcasting. 

80 Special Report: Directions in Video Editing 
By Steve Smith, Ampex 
A look at the relative merits and applications of linear 
vs. random access editing. 

22 

4 News 20 Management for Engineers 
6 Editorial 84 Field Report: Modulation Sciences Sidekick 
8 FCC Update 94 Field Report: Gentner SPH-4 

10 Strictly TV 108 Station -to -Station 
12 re: Radio 120 SBE Update 
14 Satellite Technology 121 People 
16 Circuits 122 Business 
18 Troubleshooting 124 New Products 
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HITACHI INVENTS 
THE FIRST 1" VTR 

THAT WATCHES ITSELF 
SO YOU DON'T HAVE TO: 

The revolutionary Hitachi 
HR -230 1" VTR has the 
most advanced real-time, 
self -diagnostic capabilities 
ever perfected. 

In either the record or 
playback mode, a computer 
inside the HR -230 monitors 
49 different performance param- 
eters second by second. And then 
stores this information within 
the memory for recall at a late 
time-not just with numbers 
and symbols, but in words. 

This means no more errors 
slip by when your operator is n 
there. And there's no more n 
for hit-or-miss spot checki 

The Hitachi HR -230 has 
unique quick -threading tap 
path, incorporating retract 
ing entrance and exit guide 
main erase head, as well as 
a scanner air system that 
protects tapes. 

It recues a 30 -second seg- 
ment in 3.5 seconds. It has a 

Circle (4) on Reply Card 

fastlow motion range 
tha: provides real-time 
reverse and field/frame 
still motion. Plus pro- 
grammable time com- 

pression up to 20%, with 
0.1% accuracy. 
A unique, concealed fold- 

out cont-T)l panel groups edit- 
ing functi rns and separates edit 
controls from the main control 
panel. 

In short, it's the ultimate 1" 
for networks, affiliates or tele- 
producbon companies. Don't 
,consider your next 1" pur- 
chase without looking into 

it. Ccntact Hitachi Denshi 
meica, Ltd., Broadcast 

nd Professional Division, 
175 Crossways Park West, 
WoodbLry, NY 11797. (516) 
921720) or (800) 645-7510. 
Hitachi Denshi, Ltd. (Canada), 
65 Mel_ord Drive, Scarbor- 
ough, Ontario M1B 2G6. 
(416) 299-5900. 

Hitachi 
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Legal group studies 

standards procedures 
The SMPTE Presidential Advisory 

Council, established in 1985 under the 
auspices of Harold J. Eady, SMPTE presi- 
dent, has cited the efforts of a task force 
formed to study and analyze the society's 
standards procedures. 

The task force is an initial step in 
achieving more timely domestic and in- 
ternational industry standards. It is com- 
posed of legal representatives from the 
manufacturing and broadcasting com- 
panies that comprise the council. The 
force's prime purpose is to determine if 
there are more expedient methods 
available to SMPTE engineering 
technology committees for developing 
standards. It will also discuss how SMPTE 
could enhance its role in the motion pic- 
ture and TV industries. 

The first meeting was held in New 
York on March 18. it was held at the of- 
fices of Wencer, Murase and White, the 
legal counsel for SMPTE, and acquainted 
council legal representatives with the 
standards procedures of the society's 
engineering technology committees. 

At an April 12 meeting in Dallas, issues 
discussed included the society's respon- 

sibility to the CCiR; the need for a com- 
posite digital video standard; and form- 
ing groups to study digital small -format 
recording and cart machines. 

SMPTE conference 
sessions in the making 

Jack Spring of Eastman Kodak has 
been appointed program chairman for 
the 128th technical conference and 
equipment exhibit of the Society of Mo- 
tion Picture and Television Engineers 
(SMPTE). The conference and exhibit 
will be held Oct. 24-29, at the Jacob K. 
Javits Convention Center in New York. 

Francis J. Haney of ABC-TV is pro- 
gram vice chairman. Grant P. Ireland, 
Allied Film & Video, and Michael T. 
Fisher, ABC-TV, are the topic chairmen. 
ireLtnd and Fisher will be responsible for 
the solicitation of technical papers within 
the categories of film and television, 
resi ectively. 

T e theme for the conference is 
Toa y's Technology-Tomorrow's Reali- 
ty? opic sessions are being formed and 
the ommittee is arranging a session on 
higl -definition television. A session 
devoted to archiving also is planned. 
This session would consider some of the 

restoration work undertaken by in- 
dividuals, institutions and corporations. 

CCIR postpones HDTV 
standard action 

At its 16th plenary assembly in 
Dubrovnik, Yugoslavia, the International 
Radio Consultative Committee (CCIR) 
postponed action on a proposed 1,125 
line/60Hz single worldwide HDTV 
studio standard. The proposal was sup- 
ported by the United States, Canada and 
Japan. The 1,125/60 standard has, 
however, been incorporated into CCIR's 
report on HDTV, making it the only 
recognized parameter. 

The CCIR is a body of the international 
Telecommunications Union (iTU), an 
organization affiliated with the United 
Nations. During its second session on 
HDTV, the CCIR approved the report of 
an ad hoc HDTV group. This approval in- 
cluded three significant steps toward 
HDTV standardization. 

First, the 1,125/60 proposal was con- 
firmed, making it an annex to report 
801, the CCIR's only report on HDTV. 

Second, the marketplace acceptance of 
HDTV systems based on the 1,125/60 

Continued on page 121 
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Once -in -a -lifetime eveñts 
don't happen twice! 
This 8 -lb EFP/ENG Monitor 
confirms your field productions 
are perfect, first time, every time! 
The LVM-5863A Color! 
Audio/Waveform Monitor 
confidence tests camera 
and VCR performance 
anywhere. Shows you the 
overall production quality 
immediately...with full 
color (NTSC) and sound. 
LVM-5863A lets you be 
sure all your productions 
are technically and artistically cc-rect 
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 

LVM-58E3A 

accurate verification of setup and black 
balance, switcn 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 
dime -wasting, cost -increasing, missed or 
Door -quality shots. 

atl tnliÇree 

(800) 645-5104 
In l?Y state 

(516) 231-69C+0 
Request an evaluation sample, our 
latest Test Instrument Catalog with over 
100 outstanding products, the name and 
address of you' nearest "Select' Leader 
Distributor, or additionEI information. 

For rófessionals 
who 

know 
the 
difference. 

380 Oser Avenue. 1-aup auge, Nev. York 11788 
Ragional Offices: 

Chicago, Dallas, Los Angeles, Boson, Atlanta 
In Canada call Crinitroni Ltd. (51e.) 337-9500 

For product information Circle 6 on Reply Card For product demo',sYration Circ e 5 on Reply Card 
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¡Editorial! 

Politics 1, 

Technology 0 

Ask a given number of people for a solution to a problem and you will probably get 
as many different answers, ranging from the practical to pie -in -the -sky schemes. 
That's what happened when the question of quadraphonic FM was posed, and the 
HDTV question seems to have met the same fate. 

Thirteen years worth of research and discussion evolved into the proposed HDTV 
production system that went to the CCIR plenary session in May. Smooth sailing had 
been predicted for the plan as late as October 1985. 

Then suddenly, in 11th -hour dissension, yea votes became nays, as talks moved 
from engineering circles to economically and politically oriented meetings. Even 
before HDTV was tabled at the CCIR session, a new study group was organized for 
further investigation of HDTV as a system from production to reception. A new 
timetable notes 1988 as the tentative deadline for new or revised proposals for im- 
proved TV imaging for the world. 

Will the 1,125/60 HDTV system remain tabled until 1988? Or will predictions made 
by speakers at the 1985 international conference in Montreux, Switzerland, come 
true? Those predictions were that various systems of limited or no compatibility 
would be developed and used. The overall result would be a situation that might be 
even more complex than our tripartite world of NTSC, PAL and SECAM. 

Can politics and economics control what is touted as the biggest thing in television 
since color? Apparently yes, but there are several other factors that require con- 
sideration. 

The desire for a worldwide system of improved imaging has been stated as a major 
goal in picking an HDTV standard. Indeed, the CCIR study group is mandated to find 
solutions to concerns about the 1,125/60 NHK system. Even the Japanese have 
agreed to reconsider that system in light of European objections to the 60Hz-based 
approach. Nonetheless, the possibility of one standard diminishes as time passes. 

Such analysis is no doubt a good idea. But what of those companies that have made 
sizable investments in research? With a marketable product now in existence, can 
those companies afford to sit back and wait? From that premise, the need for com- 
patibility rests not with today's TV systems, but with the existing 1,125/60 equipment 
that will be in use in two years. 

National economies must be protected. If a new technology should come from 
another country, then either licensing fees must be paid to the originating country (or 
its companies) or the equipment must be imported. If consumers consider the new 
technology as must -have, one method of import control is through high duties. That 
will mean consumers will pay exorbitant prices to purchase an HDTV receiver. 

National pride also must be considered. How can a country be proud if the research 
and design teams of its TV equipment manufacturers succumb to designs from 
another country? Political ideology is inextricably linked to the outcome of this inter- 
national quandary. 

With these factors established at the start, the new study group can expect a dif- 
ficult task in finding a universal HDTV format. It must satisfy users of both 50 -field 
and 60 -field systems and ideally offer some compatibility with current NTSC, PAL and 
SECAM equipment. The format should meet certain requirements desired by the film 
community, particularly in the area of gamma transfer characteristics. 

Frequency allocations for eventual transmission of HDTV programming present ad- 
ditional problems. In the United States, a move is afoot to reassign some unused UHF 
TV channels to 2 -way land mobile and cellular radio communications. Those chan- 
nels could conceivably provide a terrestrial wideband transmission channel for 
HDTV. Satellite channels are no less in demand and may become even more sought 
after because of failures in the U.S. and European space agencies' programs. 

In light of all the problems facing HDTV standards work, do we really need it? 
There is no general public outcry for the service. In fact, it would appear that only a 
limited portion of the broadcast industry is deeply concerned. Perhaps the best idea 
is, for now, to simply write off over -the -air HDTV as a clever, but impractical concept. 
Let it join quadraphonic sound, which died from indecision, and AM and TV stereo, 
now both shrouded in legal controversy. 

Let's work instead to glean the maximum quality from current TV broadcast 
signals. Then, someday, it just may be possible to find a system that will be acceptable 
to the world. Then again, maybe not. But meanwhile, we will have enjoyed the fruits 
of our efforts with today's working systems. I:r4)))) 
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STUDIOS ° POST PRODUCTION ° MOBILE UNITS 

MASTER CONTROL -MICROWAVE FIBER OPTICS 

-' 110. - .-... os.-.- 
,ó 

..._. . 
. 

If your future plans include an individual component. a turnkey system. or some- 

thing in between. we can develop your ideas into a complete television facility. 

THE 

LERRO 
CORPORATION 

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

Contact Bob McTamney 
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FCC modifies quarterly 
list requirements 

By Harry C. Martin 

The FCC has changed its record - 
keeping requirements regarding issue - 
responsive programming. 

Under the revised rule, licensees are 
required to list, on a quarterly basis, the 
programs that have provided the 
station's most significant treatment of 
community issues in the preceding three 
months. Previously, quarterly program 
listings had to include five to 10 of the 
most significant community problems 
and a listing of illustrative responsive 
programming. 

The basic differences between the old 
and the new standards are that a list of 
issue -oriented programs that are il- 
lustrative, without regard to significance, 
will no longer suffice; and that the re- 
quirement that a minimum of five to 10 
issues be listed has been eliminated. 

However, the commission noted that 
licensees whose quarterly listings of 
issue -responsive programming include 
significant programming directed to five 
to 10 community issues would likely be 
able to demonstrate compliance with 
FCC public service standards. 

This rule change was made in response 
to a directive from the U.S. Court of Ap- 
peals for the District of Columbia Circuit 
in connection with the court's review of 
radio deregulation. The rule was made 
applicable to television for consistency. 
The first listing subject to the new stan- 
dard was due to be placed in the public 
file on or before July 10. 

Review of FM technical 
rules terminated 

The FCC has terminated its review of 
FM technical and operational rules by 
eliminating the following rules that it 
considered unduly burdensome or in- 
hibiting: 
*FM stereophonic sound transmission 
quality standards; 
standards that limit development of 
new methods of FM stereophonic 
transmission; 
standards regarding FM main -channel 
signal degradation caused by SCAs; 
FM transmission system safety re- 
quirements and electrical properties re- 
quirements; and 
non-commercial educational FM regula - 

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

IFCC update! 
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tions that were duplicated elsewhere in 
the rules. 

This deregulation became effective 
June 9. 

First come, first served 
The commission has changed its proc- 

essing standards for commercial FM ap- 
plications in one important respect. This 
change, made effective in late May, ap- 
plies to situations in which all of the ap- 
plications filed within a window filing 
period are rejected for technical defects. 

Under the previous procedure, the first 
acceptable application filed after a mass 
rejection would receive the grant. Under 
the new procedure, the commission will 
specify a future date-seven days from 
the release of a public notice-on which 
new applications may be filed on a first 
come, first served basis. No new applica- 
tions will be accepted for tender before 
the release of this public notice. Applica- 
tions received between the date of 
release of the public notice and the 
seventh day thereafter will be treated as 
if received on the seventh day. 

This procedural change was made to 
ensure fairness to all potential applicants. 
Previously, applicants had to be 
prepared to refile on a moment's notice 
in order to have a chance to compete. 

EEO rules not applicable 
to broadcast networks 

The commission has refused to extend 
its Equal Employment Opportunity rules 
to broadcast networks and multiple - 
owner headquarters. 

The ruling arose in connection with 
denial of a petition for reconsideration 
filed by the National Black Media Coali- 
tion. In November, when the commission 
decided to open a rulemaking for revi- 
sion of its EEO rules, it denied the 
NBMC's original request to extend the 
reach of the EEO rules to networks and 
headquarters. 

At that time, the agency said it would 
consider NBMC's proposal in the context 
of its broader rulemaking. In seeking 
reconsideration, NBMC argued that the 
issues being studied by the FCC in the 
rulemaking do not relate to networks 

and headquarters operations. The com- 
mission disagreed, saying it would take 
up the matter once the nature and scope 
of broadcast licensees' basic EEO obliga- 
tions have been determined. 

Recent forfeiture actions 
The commission has issued a notice of 

apparent liability for a forfeiture of 
$10,000 to an Oregon FM station for 
violation of the main studio rule and 
another rule that requires local program 
originations. 

In another forfeiture action, a Colorado 
station faces a $3,100 fine for failing to 
fence in its antenna tower, install an 
operable EBS receiver and generator, 
conduct weekly EBS tests, cease using 
remote control within three hours after a 
malfunction, have a licensed operator on 
duty, and have an issues -programs list in 
its public inspection file. 

In spite of ongoing deregulation, the 
FCC continues to vigorously enforce 
rules that still are on the books. 

Clarification of report 
on remote control 

In April's "FCC Update" it was reported 
that remote -control operations using a 
telephone -controlled ATS system would 
violate FCC rules if the system lacks a 
fail-safe mechanism that can detect the 
failure of the telephone line to the 
transmitter necessary to terminate 
operations. This statement may be 
misleading. The FCC does not require 
that ATS systems have such a fail-safe 
mechanism in situations in which the 
licensee maintains a separate, redundant 
circuit by which transmitter operations 
can be terminated. 

Duplication deleted 
In late March, the FCC deleted section 

73.242 of the rules limiting duplication of 
programming on AM and FM stations 
that are co -owned in the same market. 

The rule provided that for either sta- 
tion of an AM/FM combination licensed 
to a community of more than 25,000, the 
FM could not devote more than 25 
of the average program week to 
duplicate programming. The commis- 
sion's deregulation in this area is de- 
signed to foster expanded hours of 
operation and to give full discretion to 
AM/FM owners with regard to program 
duplication. I -!:4) 
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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 
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Grass Valley Group® 
A TEKTRONIX COMPANY 

THE GRASS VALLEY GROUP, INC.® - P.O. Box 1114 - Grass Valley, CA 95945 USA - Telephone (916) 273-8421 - TRT: 160432 
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IStrictly TV! 
HDTV: what it means 

By Ben Crutchfield 

An interesting question faces the TV 
broadcast industry today. What, if 
anything, should be done about high - 
definition television? We have lived with 
the NTSC color system for 30 years, and 
it almost seems to be a law of nature. We 
have improved the system from camera 
to receiver gradually over the years, so 
that the pictures we deliver today are 
vastly better than those of 20 or even 10 
years ago. 

Critics, particularly European critics, 
used to refer to NTSC as never twice the 
same color. Now they are trying to de- 
fend systems that have no significant ad- 
vantages as well as the disadvantage of 
50Hz flicker. 

New TV system considerations 
Meanwhile, improvements to NTSC 

continue. Sophisticated filters and digital 
processing at both the transmitting and 
receiving ends improve the quality of the 
pictures. Add multichannel sound and it 
is hard to imagine how things could be 
any better, until you see HDTV. 

A design objective for the 1,125 -line 
HDTV system was to be as good as high - 
quality 35mm film. There may be 
technical debates as to whether that ob- 
jective has been met or exceeded, but 
subjectively, most people, including 
video engineers, agree that HDTV looks 
better. HDTV has the 3 -dimensional 
quality of 35mm film without grain. 

Of several systems in various stages of 
development, the most highly developed 
is the product of 15 years of work in the 
laboratories of the Japanese Broad- 
casting Network (NHK). The system uses 
1,125 scanning lines, with a 60Hz field 
rate and 2:1 interlace. The picture has a 
3x5.3 (or 9x16) aspect ratio. Luminance 
bandwidth is 20MHz, while two color 
component signals use another 10MHz. 
Color information, kept separate from 
luminance, avoids the NTSC crosstalk. 

New TV studio concept 
This system has been proposed as a 

world standard for video production. 
Note that this is proposed as a production 
standard. So far no one has suggested 
distributing 30MHz signals by any cur- 
rent means. 

Interest in HDTV is growing among 
production people as a possible alter- 
native to film as the production medium. 
There is no processing, allowing viewing 

Crutchfield Is project director for Advanced TV Ter- 
restrial Broadcast Products, a joint project of the NAB 
and Association of Maximum Service Telecasters. 

and editing of the tape to proceed almost 
as soon as a scene is shot. A wide range 
of special effects can be set up quickly, 
because there is no need to print and 
process film, including intermediate 
stages such as the traveling matte. When 
completed, the program would, for the 
foreseeable future, be converted to film 
or NTSC tape for distribution. 

Exploring definition 
In broadcast, however, what can we do 

with a program source for which the 
video alone takes up five times the band- 
width of our current channel allocations? 
The answer lies in bandwidth compres- 
sion techniques. It seems that although 
the wide bandwidth of information is 
needed to produce a finished HDTV pro- 
gram, the viewer does not need as much 
data to see an HDTV picture. 

The human eye and brain constitute a 
sophisticated system for processing infor- 
mation. Various subsystems process dif- 
ferent stimuli in different ways and at dif- 
ferent rates. Researchers have studied 
reactions to motion, color, brightness, 
lines and edges. 

How the eye reacts to motion is one of 
the easier concepts to understand. 
Basically, the eye is less sensitive to the 
detail of a moving object. The immediate 
implication of this is that we do not need 
to transmit as much information about a 
part of a picture that is moving, relative 
to the rest of the picture. In a shot of a 
person running, with the camera head 
locked, the eye would be satisfied with 
less detail of the person than of the 
scenery. Because the scenery would 
change little, we do not need to 
retransmit all of the background infor- 
mation in every frame. 

In fact, most information in television 
or motion pictures changes very little 
from frame to frame. Exceptions are cut 
transitions, but the eye takes longer than 
one frame to adjust to the new picture, 
reducing the need to transmit a full high - 
definition first frame after the cut. In ex- 
periments with transmissions of chang- 
ing information only, pictures have been 
produced with some motion using the 
bandwidth of an audio signal. 

On a practical level, several systems of- 
fer the possibility of broadcasting HDTV. 
At present none are completely compati- 
ble with NTSC and none are within 
6MHz, nor does it appear likely that a 
means exists to transmit HDTV quality 
within the NTSC 6MHz boundaries. One 
culprit is the method in which color was 
added in the 1950s. We are, it seems, ap- 
proaching the limits of improvements to 
the existing system. 

Impressive evidence shows that an 
HDTV signal can be transmitted within 
as little as 8MHz to 12MHz, by taking ad- 
vantage of what is known about eye and 
brain information-processing methods. 
Development and implementation of 
such a system would mean that our ex- 
isting, terrestrial broadcast system could 
take advantage of the major improve- 
ment offered by HDTV and maintain 
technical competitiveness with the other 
mediums that are not bandwidth 
restricted. 

Demos verify theories 
Demonstrating the feasibility of such 

systems is a top priority of the NAB and 
the Association of Maximum Service 
Telecasters (MST). This demonstration is 
important for two reasons. 

First, for many broadcasters, advanced 
TV systems are still laboratory 
curiosities. People need to know more 
about these systems, particularly regard- 
ing their potential use by broadcasters 
and by competing media. 

Second, it is essential that Congress 
and the FCC be persuaded not to 
preclude, through changes in UHF spec- 
trum allocations, the broadcast delivery 
of advanced television. This is an urgent 
matter, because the FCC is currently con- 
sidering a major proposal to allow land 
mobile services to share parts of the UHF 
TV spectrum. 

NAB and MST are preparing a series of 
demonstration broadcasts for the 
Washington, DC, area and, possibly, for 
other cities. The first system to be dem- 
onstrated will be MUSE, developed by 
NHK. NHK has conducted a broadcast 
test of this system in Japan using FM, but 
the test being planned will use vestigial 
sideband AM to conserve spectrum. NHK 
is supporting the project with equipment 
and engineering expertise. In addition, 
other manufacturers have offered 
cameras and recorders. 

What is MUSE? The acronym stands 
for multiple sub-Nyquist sampling en- 
coding. The system transmits 1.12 -lint' 
HDTV in only 8.1MHz. I=iz)))1 
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Ire:Radio I 
The FMX system 

By Emil Torick 

During the past three months, we have 
looked at the theory behind FMX. We 
found that FMX appears to resolve the 
reduced signal-to-noise ratio problem en- 
countered by stations broadcasting in 
stereo through the addition of a second 
subchannel (S' ). This signal is transmit- 
ted in quadrature with the standard 
stereo subchannel (S). As we finish our 
discussion of FMX, let's see how effective 
the system can be on a practical basis. 

Because the system relies on compand- 
ing for its operation, there is the possibili- 
ty of errors developing in the receiver. 
As discussed last month, crosstalk is the 
major concern. Because crosstalk is 
program -related, it can add to or subtract 
from the conventional signal com- 
ponents. 

A negative phase error greater than 
10° may cause the apparent stage width 
to be narrowed. In effect, this tends to 
reduce the audio's stereophonic image. If 
the phase error is positive, the crosstalk 
will be out of phase and may contribute 
to an apparent widening of the stage 
width, an effect sought by some broad- 
casters who use additional gain in the S 
channel of their transmissions. In actual 
practice, neither effect is likely to be 
noticed. Because the re-entrant compres- 

Torick is vice president, audio technology, for CBS, 
Stamford, CT. 
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sion characteristic effectively limits pro- 
gram peaks in the S' channel, the 
crosstalk from significant program tran- 
sients that dominate the psychoacoustic 
localization process is minimized. 

The audio effect is a function both of 
the amount of compression (gain) of the 
S' channel and the misalignment of the 
receiver with respect to proper 38kHz 
phase. 

System effectiveness 
One benefit of the FMX system is im- 

proved S/N, but the main benefit to 
broadcasters may be the extended range 
of a station's signal. In strong signal 
areas, the monophonic and stereophonic 
S/N in most receivers is greater than 
70dB and little improvement can be ex- 
pected. For stereo reception with less 
than 60dB S/N, the service offers im - 

Figure 1. As the map shows, the coverage 
with FMX-equipped receivers is almost equal 
to a station's monaural coverage range. 
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provement to the full capability of the 
system. 

Initial tests were conducted in coopera- 
tion with Connecticut public radio station 
WPKT. The station transmits with an 
ERP of 19kW and features both music 
and talk programming. Figure 1 com- 
pares the station's reception contours for 
a received S/N of 60dB for conventional 
stereo, mono and FMX. 

Except for a small area in a moun- 
tainous area of the western sector, the 
stereophonic service extends all the way 
out to the monophonic contour. 
Although theory predicts an approx- 
imate tripling in the coverage area for 
non -directional transmissions, the WPKT 
tests showed an even greater improve- 
ment. In this case, the extended 60dB 
stereo service area quadrupled from ap- 
proximately 1,200 square miles to 4,800 
square miles. 

With the emphasis on AM stereo, im- 
provements in the FM broadcast service 
seem to have taken a back seat. 
However, the FMX system may now pro- 
vide additional help to the FM broad- 
caster attempting to meet the challenge 
being mounted by AM stereo. In any 
case, the potential for expanding the 
useful coverage area of a station's stereo 
signal through the FMX system is worth 
investigating. 
Editor's note: This material was adapted from an 
Audio Engineering Society paper presented by Torick 
at the 70th AES convention, Oct. 12-16, 1985. Torick 
presented an update on the latest field tests of FMX at 
the 1986 NAB convention. A copy of his paper Is 
available from NAB. I -7-)))I 
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CRL offers much more than just another limiter 
for your AM or FM station. 

We provide you with any combination of multi - 
band AGC's, four channel processors, and pre - 
emphasizing limiter/clippers for your stereo or 
mono needs. 

Because of this, it's no wonder we have 
been stacked up against the best known audio 
processors in the industry...and won! 

All of our AGC's use multiband, patented cir- 
cuitry, which avoid noise pull-up during pauses, 
and automatically correct errors in levels and 
tonal balance. 

Using 6db/octave filters for precision shaping 
and altering of program material, our 4 channel 
processors will give you a powerful increase in 
loudness and still retain musical quality. 

Our multiband limiter/clippers use patented low 
pass clipping filters to provide the final absolute 
peak and band width control. Our adjustable pre - 
emphasis circuits allow you to achieve the maxi- 
mum in fidelity on typical receivers. 

Hear for yourself why CRL has become a leader 
in audio processing. Call us now, toll free, at 
800-535-7648, and we'll arrange for your CRL 

dealer to give you a free 
trial so you can see for 
yourself how we stack up. 
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'Satellite technology/ 
Analyzing 

antenna types 
By Elmer Smalling Ill 

The antenna system is one of the most 
important components of an earth sta- 
tion or SNG van. Although these anten- 
nas may look similar at first glance, there 
are three different types of dishes. each 
with its own peculiar characteristics. In 
order of popularity, they are: 

prime focus reflector antenna; 
Cassegrain reflector antenna; and 
offset feed reflector antenna. 
Many people refer to the large reflec- 

tor of an earth -station system as the 
antenna. This is not correct. The antenna 
itself is a small element or portion of 
waveguide located within the feed 
assembly. The more visible reflector may 
be 400 to 1,000 times larger than the ac- 
tual antenna element. 

Prime focus 
The prime focus antenna system is the 

most common type of satellite earth - 
station antenna system. It consists of a 
large surface reflector with a parabolic 
shape. The antenna, which may be less 
than an inch long, and the associated 
low -noise amplifier (LNA) are located at 
the focal or prime focus point of the 
reflector. The two items may be sup- 
ported in front of the reflector on a large 
buttonhook or at the apex of a support 
tripod. 

The parabolic reflector shape ensures 
that all portions of the impinging signal 
wavefront reach the apex or antenna at 
the same time. Furthermore, all parallel 
rays that strike the inside face of the 
parabolic curve will be directed toward 
the focal point to achieve the most signal 
gain. 

There are two general drawbacks to 
the prime focus system. First, the anten- 
na support structures, either the but- 
tonhook or the LNA/feed support tripod, 
cause some signal blockage. Second, the 
LNA and other feed equipment are not 
easily accessible. 

Cassegrain 
The Cassegrain antenna derives its 

name from an optical telescope design 
that uses primary and secondary mirrors. 
The Cassegrain reflector goes a step fur- 
ther than the prime focus type. Instead of 
a tiny microwave antenna at the focal 
point, a small convex reflector focuses 
the incoming signal energy from the 
main reflector back down to the antenna 

Smalling, BE's consultant on cable/satellite systems, 
is president of Jenel Systems and Design, Dallas. 
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and LNA located at the hub or apex of 
the parabola. 

The secondary subreflector has a 
hyperbolic shape that, along with the 
parabolic shape of the large reflector sur- 
face, causes all reflected signals to have 
identical length paths to or from the 
antenna. It is important that all signal 
paths to or from the antenna be the same 
length so that they will arrive at the 
antenna at the same time in phase. 

The Cassegrain style has advantages 
over the prime focus type. First, the 
antenna and LNA are mounted at the 
hub of the large reflector, making them 
more accessible. Second, any spillover 
signal that reaches the large reflector 
comes from the area of the small sub - 
reflector and the sky. While a prime 
focus system allows reflections from the 
ground to reach the antenna, the 
Cassegrain system avoids these sources 
of possible interference. The spillover 
generated noise of the Cassegrain system 
is, therefore, much lower. The presence 
of the subreflector structure does create 
more signal blockage than with the 
prime focus design. 

The equivalent focal length of the 
Cassegrain antenna system is longer 
than for an equivalent diameter prime 
focus. As a result, the cross polarization 
is less. Cross polarization occurs when 
signals, which are purposely transmitted 
in the vertical or horizontal planes, cross 
back and interfere with each other. 

The subreflector may be elliptical in 
shape, in which case the system is called 
a Gregorian reflector. The Gregorian 
system allows a system design with a 
smaller focal length and may be used 
when system package size is critical. 

Offset 
Offset antennas are popular in SNG ap- 

plications. These systems may have a 
single or double reflector design. In some 
cases, the antennas do not incorporate 
parabolic reflectors, which would ensure 
that all impinging waves are in perfect 
phase. As a result, the shape of the reflec- 
tor for offset antennas must be carefully 
designed to achieve a constant phase 
condition across the reflector. 

Spherical reflector surfaces are a 
popular alternative for offset systems, 
because the spherical shape allows for 
multiple focus points or feeds without 
astigmatism. As such, spherical reflector 
systems are used when antenna systems 
must communicate with multiple 
satellites over the geostationary arc. 

Offset reflector designs do not have to 
suffer from blockage by subreflector 
and/or LNA support spars, because the 
support arms are not in line with incom- 
ing signals. These systems are easily fold- 
ed and stored, making them more ap- 
plicable to portable operations. In addi- 
tion, the feed point and LNA are located 
near the base of the antenna and are 
easily accessible. I ='4)))1 
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ONE LESS 
ALLIGATOR 

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

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

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

Contact your nearest Otani dealer for a 

demonstration, or call Otani Corporation, 
2 Davis Drive, Belmont, CA 94002 
(415) 592-8311 Telex: 910-376-4890 

a 

o Otani 1984 

Circle (10) on Reply Card 
www.americanradiohistory.com



I -7 
Circuits/ 

Synchronous AM in 
FM systems 

By Jerry Whitaker, editor 

The output spectrum of an FM radio 
transmitter or TV aural transmitter con- 
tains many sideband frequency com- 
ponents, theoretically an infinite num- 
ber. Pairs of sideband components are 
spaced from the carrier by multiples of 
the modulating frequency. The total RF 
power output of the transmitter remains 
constant with modulation, but the 
distribution of power into the sideband 
elements changes with the modulating 
waveform. Power at the carrier frequen- 
cy is reduced by the amount of power 
shifted to the sidebands. 

The practical considerations of trans- 
mitter design and frequency allocation 
make it necessary to restrict the band- 
width of all FM broadcast signals. Band- 
width restriction brings with it the 
undesirable side effects of distortion in 
the demodulated output of a receiver, 
phase shifts through the transmission 
chain and the generation of synchronous 
AM components. In actual practice, a 
signal of acceptable quality can be trans- 
mitted through the bandwidth allocated 
to an FM broadcast station or TV aural 
channel. This process, however, requires 
tradeoffs in performance. The key to this 
effort is the design of a system that takes 
advantage of all available bandwidth, 
while preserving the maximum spectral 
purity possible. 

Bandwidth limiting 
In most medium- and high -power FM 

and TV aural transmitters, the primary 
out -of -band filtering is performed in the 
output cavity of the final stage. Previous 
stages in the transmitter (the exciter and 
IPA) are designed to be broadband, or at 
least more broadband than the PA out- 
put. The goal is to limit the bandwidth of 
the transmitter RF signal at one stage on- 
ly. In this way, control over system band- 
width can be tightly maintained, and the 
tradeoffs required in any practical FM 
system can be optimized. If, on the other 
hand, more than one narrowband stage 
exists within the transmitter, adjustment 
for peak efficiency and performance can 
be a difficult proposition. 

The following factors can affect the 
bandwidth of an FM or TV aural 
transmitter: 
the total number of tuned circuits in the 
system; 
the amplitude and phase response of 
the total combination of all tuned circuits 
in the RF path; 
*the amount of drive to each RF stage 
(saturation effects); and 

*the non-linear transfer 
each RF stage. 

Although generally the domain of the 
transmitter design engineer, the follow- 
ing techniques can be used to improve 
the bandwidth of a given system: 
*Maintain wide bandwidth until the final 
RF stage. This can be accomplished 
through the use of a broadband exciter 
and broadband (usually solid-state) IPA. 
*Minimize the number of interactive 
tuned networks within the system. 
Through proper matching network 
design, greater bandwidth and simplified 
tuning can be accomplished. 
*Use a single -tube design (for medium - 
and high -power transmitters) or a broad- 
band, complete solid-state design (where 
practical). The objective here is to main- 
tain wide bandwidth until the last possi- 
ble point in the RF chain. 

Bandwidth affects the gain and effi- 
ciency of any FM RF amplifier stage. The 
bandwidth is determined by the load 
resistance across the tuned circuit and 
the output or input capacitance of the RF 

INPUT 
FROM DRIVER 

STAGE 

function within 

Cl 1 C2 

stage. Because grid driven PA tubes 
typically exhibit high input capacitance, 
the PA input circuit generally has the 
greatest effect on bandwidth limiting in 
an FM transmitter. 

The grid circuit can be broadened 
through resistive swamping in the input 
circuit, or through the use of a broad- 
band input impedance matching net- 
work. One approach involves a combina- 
tion of series inductor and shunt 
capacitor circuit elements implemented 
on a printed circuit board. (See Figure 1.) 
In this design, the inductors and 
capacitors are etched into the copper - 
clad laminate of the PC. This approach 
provides the necessary impedance trans- 
formation from a 502 solid-state driver 
to a high -impedance PA grid in a series 
of small steps, rather than more conven- 
tional L, pi or tee matching networks. 

Synchronous AM 
As the bandwidth of an FM transmis- 

sion system is reduced, synchronous 
amplitude modulation increases for a 
given carrier deviation (modulation). 
Synchronous AM is generated as tuned 
circuits with finite bandwidth are swept 
by the frequency of modulation. The 
amount of synchronous AM generated is 
dependent on tuning, which determines 
(to a large extent) bandwidth, and devia- 
tion from the carrier frequency. Figure 2 

L3 L4 L5 

' C3 Tc4 

TO 
GRID 

Figure 1. A broadband impedance matching network designed to couple the 500 output of a 
solid-state driver to a high -impedance PA tube grid. 
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Figure 2. The generation of synchronous AM 
in a bandwidth -limited FM system. Note that 
minimum synchronous AM occurs when the 
system operates in the center of its passband. 

illustrates how synchronous AM is 

generated through modulation of the FM 
carrier. 

Next month, look for more on the syn- 
chronous AM problem and how it can be 
minimized. 
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Automatic Stereo Synthesizer: How it can provide your station with a 
convincing sense of ambience and spaciousness from mono source material. 
Automatic recognition and switching between mono and stereo. Automatic 
correction of phase -reversal. 
List of Orban Stereo TV Stations On -the -Air. 

E Complete pricing and ordering guide. 

A free guide from the 
company with the broadest, 
most experienced customer 
base in the industry: 150 
stereo TV stations on -the - 
air. A guide that's worth 
looking into. 

Included are: 

THE NEW GUIDE 
TO EASY STEREO TV 

INSTALLATION. 

Application Notes: Helpful installation and setup hints. How BTSC Stereo 
works. Connecting the stereo generator to exciters. Modifying RCA exciters. 
Monitors, demodulators, and stereo decoders. Feeding stereo over microwave- 
discrete or composite. 
New Orban Stereo Television System brochure: Details on the OPTIMOD-TV 
Audio Processor, Studio Chassis Accessory, TV Stereo Generator, SAP and Pro 
Generators. 
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houbleshootingl 

Using power tubes 

By Jerry Whitaker, editor 

Maintenance of the air -handling 
system for the PA stages of a broadcast 
transmitter is a relatively simple but ex- 
tremely important part of routine plant 
maintenance. Regularly check the condi- 
tion of all ducts, boots and blower cages 
inside the transmitter. A unit that has 
been in operation for a number of years 
can suffer from reduced air -system effi- 
ciency because of the collection of 
microdust on the blades and cage of a 
blower or along the sides of a discharge 
duct or boot. 

A convenient method for checking the 
efficiency of a transmitter cooling system 
over a period of time involves docu- 
menting the back pressure that exists 
within the PA cavity. This measurement 
should be made with a manometer, a 
simple device that is available from most 
HVAC suppliers. The connection of a 
simplified manometer to a transmitter 
PA input compartment is illustrated in 
Figure 1. 

Be extremely careful when using the 
manometer to ensure that the water in 
the device is not allowed to backflow in- 
to the PA compartment. Do not leave the 
manometer connected to the PA com- 
partment when the transmitter is on the 
air. Make the necessary measurement of 
PA compartment back pressure and 
disconnect the device. Seal the con- 
nection point with a subminiature plumb- 
ing cap or other hardware. 

By charting the manometer readings, 
it is possible to accurately measure the 
performance of the transmitter cooling 
system over time. Changes resulting 
from the buildup of microdust may be 
too gradual to be detected except 
through back pressure charting. Be cer- 
tain to take the manometer readings dur- 
ing periods of calm weather. Strong 
winds can result in erroneous readings 
because of pressure or vacuum condi- 
tions at the transmitter air intake or ex- 
haust ports. 

Deviations from the typical back pres- 
sure value, either higher or lower, could 
signal a problem with the air -handling 
system. Decreased PA input compart- 
ment back pressure could indicate a 
problem with the blower motor or a 
buildup of dust and dirt on the blades of 

the blower assembly. Increased back 
pressure, on the other hand, could 
indicate dirty PA tube anode cooling fins 

or a buildup of dirt on the PA exhaust 
ducting to the outside. Either condition is 

cause for concern. 

Blower maintenance 
A transmitter suffering from reduced 

air pressure into the PA compartment 
should be serviced as soon as possible. 
Failure to restore the cooling system to 
proper operation could lead to 
premature failure of the PA tube or other 
components in the input or output com- 
partments. Blower problems in a trans- 
mitter do not improve with time. They 
always get worse. 

Failure of the PA compartment air - 
interlock switch to close reliably may be 
an early indication of impending cooling - 
system trouble. Such failures could be 
caused by normal mechanical wear or vi- 
bration on the switch assembly. Or, they 
may signal that the PA compartment air 
pressure is dropping. In such instances, 
documentation of manometer readings 
will show whether the trouble is caused 
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by the failure of the air -pressure switch 
or a decrease in the output of the air - 
handling system. 

Warm-up/cool-down 
The recommended warm-up period be- 

tween application of filament -on and 
plate -on commands should be followed 
closely. Most transmitter manufacturers 
specify a warm-up period of about five 
minutes. The minimum warm-up time 
should be two minutes. Some units in- 
clude a time delay relay to prevent the 
application of a plate -on command until 
a predetermined warm-up cycle. Do not 
defeat these protective circuits. They are 
designed to extend PA tube life. 

Most transmitter manufacturers also 
specify a recommended cool -down 
period between the application of plate - 
off and filament -off commands. This 
cool -down, generally about 10 minutes, 
is designed to prevent excessive 
temperatures on the PA tube surfaces 
when the cooling air is shut down. Large 
vacuum tubes contain a significant mass 
of metal, which stores heat quite effec- 
tively. Unless cooling air is maintained at 
the base of the tube and through the 
anode cooling fins, excessive tempera- 
ture rise can occur. Again, the result can 
be shortened tube life or even 
catastrophic failure because of seal 
cracks caused by thermal stress. 

Most tube manufacturers suggest that 
cooling air continue to be directed 
toward the tube base and anode cooling 
fins after filament voltage has been 
removed to further cool the device. Un- 
fortunately, however, few transmitter 
control circuits are configured to allow 
this mode of operation. I:ß)))1 
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Figure 1. Using a manometer to measure 
back pressure at the input compartment of a 

PA cavity. 
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JVC's CR -850U Editing VCR. It's 
the one video dealers choose 
when selecting VCRs for 3/4"editing. 

On-line systems. A -B roll sys- 
tems. Off-line systems. Remote 
vans. Rental departments. News- 
room editing. Computer graphics. 
Animation systems... Just a few of 
the applications where customers 
need the best. and dealers choose 
the CR -850U to make sure they 
get it. 

Why the CR -850U? Excellent 
Dicture quality: the result of an 
ncreased S/N ratio. Y-688 dubbing. 
Special noise reduction circuitry. 
=ast, accurate editing: the benefit 
reaped from the direct drive tape 
transport system and the separate 
SMPTE time code address track. 

The new front load, rack -mount 
design with parallel and serial 
remote control capability allow 
easy interface with existing and 
new edit systems. Built-in self 

4 
ä- - 

diagnostic circuits with front panel 
test points speed mtenance 
and adjustments. 

Dealers choice, yes! But the 
odds are always in your favor, 
whatever your application. with 
the JVC CR -850U. 

See your JVC Professional 
Video Dealer today or. for literature 
call toll -free: 

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

JVC CANADA, 
Scarborough. Ontario 
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Managing the 
management transition 

By T. Lowell Landrum, Ph.D. 

As you look over your career, you 
probably can point to events that strong- 
ly influenced it and perhaps even 
changed the direction you originally in- 
tended to go. If you're a broadcast 
engineer who unexpectedly became a 
manager, you would probably point to 
whatever it was that catapulted you into 
management. 

A love of electronics is usually the 
reason engineers enter the radio or TV 
field. Yet, as they demonstrate their elec- 
tronics skills, many of them are reward- 
ed with promotions that take them out of 
electronics and place them into super- 
visory or management positions. 

The transition from electronics 
specialist to people manager is often ac- 
companied by a sense of awe, and 
perhaps, fear. After all, you've spent 
years developing electronics -related 
skills, not managerial techniques. The 
thought of having to begin developing 
supervisory skills-interacting with peo- 
ple instead of tending to equipment on a 
full-time basis-is more than just a little 
frightening. 

For a large number of broadcast 
engineers, chances are that they have 
never received any kind of managerial 
training. Knowing how to manage others 
effectively comes naturally for some, but 
for many, a sudden promotion to 
management takes them from a position 
in which they were comfortable and 
knowledgeable to one in which they are 
unprepared to handle the tasks ahead. 
They lack the tools to get the job done. 

Jigsaw puzzle management 
Let's assume that you have been 

recently promoted to a supervisory posi- 
tion. Furthermore, let's assume that you 
are one of the lucky ones because your 
company decides to send you to school 
to learn some management techniques. 
What will you encounter as you return to 
the classroom? 

The first thing you might learn is that 
there are different management 
philosophies. One of them is called 
jigsaw puzzle management. Under this 
philosophy, you compare the functions 
and skills of management to the pieces of 
a puzzle. Each piece of the puzzle 

Landrum is executive vice president for the Center for 
Management Institutes, Lafayette, IN. 

Management 
for engineers 

represents a particular skill that will be 
necessary for you to master in order to 
perform your job. 

Like the pieces of a jigsaw puzzle, 
every skill is locked into several others, 
and when certain skills fall into place, 
others will follow. When you are able to 
put all the pieces together, you become a 
complete picture of a manager. This is 
the picture you will portray to your 
subordinates, peers and supervisors on a 
day-to-day basis. The managerial jigsaw 
puzzle includes these pieces, or skills: 
*Planning. You must be able to plan not 
only daily activities, but also short- and 
long-range projects. The effective 
manager knows the importance of 
developing work plans. These plans must 
be flexible so that they can be reshaped 
as situations change. 
Organizing. This means more than 
simply having the right material at the 
right time. Effective organization in- 
cludes assigning people to positions of 
responsibility for which they are suited. 
You should not grab the first available 
person for a task. It may be that a par- 
ticular person is inappropriate or un- 
trained for the project. Good managers 
organize the work so that people 
are used to their best advantage. 
*Motivating. This is an often misunder- 
stood term because, in reality, people 
motivate themselves. A manager must 
learn what will make staff members 
motivate themselves. Understanding that 
different things motivate different people 
and tailoring the incentive to the in- 
dividual are the keys to successful 
motivation. 
*Communicating. More complex than 
you might think, communication is more 
than talking or writing to each other; it is 

developing an understanding of what is 

needed to accomplish a job before it is 
started. As a manager, you cannot solve 
problems, train people or delegate tasks 
without effective communication. 

Leadership styles 
There are many leadership styles and 

just as many names for them, such as: 
deserter, missionary, autocrat, bureau- 
crat, developer and executive. More im- 

portant than the names of the modes of 
leadership, however, is that a manager is 
able to borrow something from each 
style. Leaders who cannot shift from one 
leadership style to another, depending 
on the situation at work, will face dif- 
ficulties on the job. 

A manager must be sensitive to the 
particular needs of employees. If an in- 
dividual's job -related needs go unful- 
filled, that person's frustration can lead 
to poor performance, ineffectiveness and 
a vast range of problems that can also af- 
fect the rest of the staff. The style of 
leadership plays a role in how managers 
meet, or fail to meet, the needs of a staff. 

Group behavior is perhaps one of the 
more important areas about which 
managers need to know. People play 
many different roles in an attempt to be 
recognized or accepted by a group. Such 
roles as informal leader, enforcer, clown, 
guard or house lawyer are often taken 
on by employees within a staff. 
Understanding how these roles are 
typically acted out can help managers 
deal with them. 

Other skills 
There are a myriad of other 

managerial skills that you must develop 
and constantly improve in order to be an 
effective supervisor. These include 
delegating, managing time, training per- 
sonnel, handling conflicts and coping 
with job stress. 

Developing the skills to be a good 
manager takes both time and effort. If 

you work for a company that recognizes 
the value of training and is willing to 
send you to seminars to improve your 
management skills, take advantage of 
this opportunity. On the other hand, it 
may be that you will have to read and 
study on your own to learn about becom- 
ing an effective manager. Although it is 
usually not as enlightening as a 
classroom experience, it can help you to 
broaden your perspective and lead you 
to some solutions. 

Supervising others might seem a little 
like hocus pocus, especially at first, when 
a broadcast engineer goes from the ab- 
solute science of electronics to the not - 
so -absolute area of management. Just 
remember, you didn't learn all you know 
about electronics all at once. 

I -.r4))11 
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RE'S TWO WAYS TO 
GREAT DEAL ON A BMX." 

More than 800 on -air BMX consoles have 

been installed in hundreds of stations since their 

introduction in 1979. For these stations, it didn't 
make good sense to compromise their operations 

with a "lookalike" BMX. Taking big chances with 

shortcuts to save a few bucks rarely does. 

Today, it still doesn't make much sense to 

settle for less than the best - that is, if on -air 

quality and smooth, reliable operations are your 

goals. And that's precisely where a PR&E console 

fits into your station. 
Our BMX Series now has two models, the 

original Series II and the new Series III. Both have 

the quality you expect. Both offer the same legen- 

dary operational ease. Both are fully modular 

consoles which can be easily configured to 

accommodate any station's operations. 

The BMX Series II is the same affordable 

"combo" board many competitors have tried to 

duplicate but never equalled. 

S: 

>1 

The new BMX Series Ill offers additional fea- 

tures and more flexibility; we refer to it as our 

"turbo" version. 

Either way, there's now two great choices for 

a bulletproof on -air BMX console. And, two ways 

to get a great deal on the features and perform- 

ance you need - without compromising the qual- 

ity you want. 

Contact us now for all the technical details 

on both. 
With a PR&E console, you'll get a lot more 

than just a great deal. You'll get the real value of a 

genuine BMX. 

Hands Down, the # I Choice. 

Pacific Recorders & Engineering Corporation 

2070 Las Palmas Drive 

Carlsbad, California 92008 

(619) 438-3911 Telex: 181777 

á 

7984, PR&E Inc. 
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Video waveform monitoring 
By Margaret Feisel 

Waveform and vector monitors tell a story about 
video signal quality that a picture monitor can't. 

Someday, you may be able to walk into 
a TV studio, flip a single switch and in- 
stantly send perfect TV signals through- 
out the facility. Today's studios, 
however, simply don't work that way. 
Equipment malfunctions, signals become 
distorted and a good deal of adjustment 
is required. Because of these problems, 
the waveform monitor and vectorscope 
are necessities at every video facility. 
Both instruments have existed for more 
than 20 years, but new models with new 
features are still being introduced. They 
continue to provide the best method of 
getting the necessary information to you. 
They let you see the signals. 

Waveform and vector monitors are 
specialized oscilloscopes adapted for the 
video environment. The waveform 
monitor is much like a traditional 
oscilloscope, operating in a voltage vs. 
time mode. Its time base triggers 
automatically on sync pulses in the TV 
signal, producing line- and field -rate 
sweeps. Filters, clamps and other circuits 
process the video signal for specific mon- 
itoring needs. 

The vectorscope operates in an X-Y 
voltage vs. voltage mode to display 
chrominance information. It decodes the 
signal in much the same way as a TV 
monitor or receiver to extract color in- 
formation. 

The two instruments serve separate, 
distinct purposes as they sit side by side 
in a rack, monitoring the same signal. 
Some newer models combine functions, 
packaging both monitor types on one 
chassis with a single CRT. Others have a 
communications link between two 
separate instruments. 

Beyond basic signal monitoring, the in- 
struments provide a means to identify 
and analyze signal aberrations. If the 
signal is distorted, these instruments 
allow a technician to learn the extent of 
the problem and to locate the offending 
equipment. 

Basic waveform measurements 
Waveform monitors are used to 

evaluate the amplitude and timing of 
video signals and to show timing rela- 
tionships between two or more signals. 
The familiar color -bar pattern is the only 
signal required for these basic tests. 

A word of caution about the color -bar 

Feisel is a design engineer for Tektronix, Beaverton, 
OR. 

signals is necessary to avoid confusion 
and possible inaccurate measurements. 
All color bars are not created equal. 
Some generators offer a choice of 75% or 
100% amplitude bars. Although sync, 
burst and setup amplitudes remain the 
same for the two color -bar signals, peak - 
to -peak amplitudes of high -frequency 
chrominance information and low - 
frequency luminance levels change. The 
saturation of color, a function of 
chrominance and luminance amplitudes, 
remains constant at 100% in both modes. 
The 75% bar signal has 75% amplitude 
with 100% saturation. In 100% bars, 
amplitude and saturation are both 100%. 

Figure 1. Color bars on a waveform monitor, 
75% amplitude, 100IRE white, 2H sweep. 

Chrominance amplitudes for 100% 
bars exceed the maximum amplitude 
that should be transmitted. Therefore, 
75% amplitude color bars, with no 
chrominance information exceeding 
1001RE, are the standard amplitude bars 
for NTSC. In the 75% mode, a choice of 
100IRE or 751RE white reference level 
may be offered. Figure 1 shows 75% 
amplitude bars with a 100IRE white 
level. Either white level can be used to 
set levels, but operators must be aware 
of which signal has been selected. 
SMPTE bars have a white level of 751RE 
as well as a 100IRE white flag. 

For a waveform monitor to make 
precise evaluations of signals, the 
monitor itself must be functioning prop- 
erly. It should be periodically taken to a 
service center for calibration. The inter- 
nal calibration signal for precise gain and 
sweep adjustments should be used 
regularly. 

Select the calibration signal on the 
front panel and, if necessary, adjust the 
vertical gain calibration control until the 
square wave signal is exactly 140IRE 

units in amplitude. (Some instruments 
may require settings of 100IRE units. 
Consult the manual.) 

If the signal is also a sweep calibrator, 
adjust the horizontal calibration control 
so that the square wave crosses the 
graticule base line at the major division 
marks. Figure 2 shows a typical 
calibrator signal. The adjustments are 
generally done with a screwdriver; don't 
confuse calibration controls with 
variable gain knobs. 

Another preliminary consideration is 
the dc restorer setting. The dc restorer 
normally should be on, to stabilize the 
display from variations in average pic- 
ture level (APL). Some instruments offer 
slow or fast dc restorer speeds. The slow 
speed maintains an average dc level, but 
permits the observation of low -frequency 
abnormalities, such as 60Hz hum. The 
fast speed removes most of the hum. 

Most waveform monitors have filters 
that process the signal in order to display 
certain components. The flat response is 
best for basic monitor functions, because 
it displays the entire signal. In Figure 1, a 
flat response has been selected. The 
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Figure 2. A waveform monitor calibrarr 
signal. 
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Figure 3. Chroma filter response with color 
bars, 2H sweep. 
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chroma response filter removes lumi- 
nance and displays only chrominance, as 
shown in Figure 3. The low-pass filter 
removes chrominance, leaving only low - 
frequency luminance levels in the 
display. (See Figure 4.) 

The IRE filter was originally designed 
to average out high-level, fine -detail 
peaks on a monochrome TV signal, 
aiding the operator in setting brightness 
levels. The IRE response removes most, 
but not all, of the chrominance. Even so, 
the IRE mode can be useful for observing 
luminance levels, as shown in Figure 5. 

Figure 4. Low-pass filter response with color 
bars, 2H sweep. 

Figure 5. IRE filter response with color bars, 
2H sweep. 

Video amplitudes 
The overall amplitude of the video 

signal is an important parameter to 
monitor. Deviations from the nominal 
1V signal, expressed in IRE units or as 
percentages, are referred to as insertion 
gain or loss. Any equipment in the video 
path may change the gain, with the er- 
rors cascading to result in severe picture 
impairments. Even small changes in 

brightness can be perceived by the 
human eye. 

The insertion gain errors, whether too 
large or too small a signal amplitude, 
may eventually manifest themselves as 
signal distortions. It is, therefore, impor- 
tant for each piece of equipment to ac- 
curately transfer a IV signal at its input 
to a 1V signal at the output. Insertion 
gain is measured at the output of every 
active device in the signal path. 

To check overall amplitude, position 
the displayed waveform vertically, until 
the blanking (back porch) level overlays 
the OIRE graticule line. A vertical scale 
on the graticule divides the standard 1V 

video signal display into 1401RE 

units-100IRE above the base line and 
40IRE below. The white level should 
come just to the 100IRE or 75IRE mark, 
depending on the color bars used. 

Sync should extend to - 401RE, while 
setup (the black part of the color bars) 
should be at 7.5IRE. Setup and peak 
white are generally the only luminance 
levels checked with the color -bar signal. 
A linearity signal can be used to check 
intermediate luminance levels, but lin- 
earity is usually not considered neces- 
sary for basic insertion gain evaluation. 

Some chrominance checks should be 
part of an insertion gain measurement 
procedure. Check (and adjust) the burst 
amplitude, making certain that it is 

40IRE peak to peak, centered on the 
OIRE mark. Verify that peaks of 
chrominance on the first and second 
75% signal bars reach the 100IRE line. A 

vectorscope is better suited to precisely 
evaluate chrominance amplitudes and 
will be discussed later in this article. 

Sync pulses 
The duration and frequency of the TV 

system sync pulses also must be 
monitored. Horizontal sync width should 
be watched closely. Most waveform 
monitors have 0.5µs or 1µs per division 
magnification (MAG) modes, which help 
to verify that H -sync width is between 
4.4µs and 5.1µs, when measured at the 
-4IRE point. On waveform monitors 
with good MAG registration, sync ap- 
pearing in the middle of the screen in the 
2 -line mode remains centered when the 
sweep is magnified. 

It is a good idea to check the rise and 
fall times of sync and the widths of the 
front porch and entire blanking inter- 
vals. Examine burst and count the cycles. 
There should be between eight and 11 

cycles of subcarrier. 
Check the vertical interval for correct 

format and measure the timing of the 
equalizing pulses and vertical sync 
pulses. The acceptable limits for these 
parameters are shown in the most recent 
FCC pulse width specification, repro- 
duced in Figure 6. 

System timing 
The sync pulses of all signals must be 

in the same phase at the point in the 
studio at which they are combined. If 

they are not properly timed, the viewer 
will see a horizontal shift when the pro- 
gram switches from one source to 
another. Even though all signals are 
locked to the house reference, timing er- 
rors arise as signals travel through dif- 

ferent cable lengths, delaying one with 
respect to the other. Therefore, timing 
delay for each piece of equipment must 
be adjusted to bring all signals into coin- 
cidence at the switcher. 

To compare signal timing adjustments, 
connect a waveform monitor at the out- 
put of the switcher. Select the external 
reference with the house reference (prob- 
ably blackburst) signal connected to the 
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Figure 6. FCC pulse -width requirements as of 
March 14, 1985. 

external reference input. First, select this 
reference signal on the switcher and 
display it on the waveform monitor in 

the 2H MAG sweep mode. Adjust the 
horizontal position control on the 
waveform monitor to place the 50% 
amplitude point of the leading edge of 
sync on one of the horizontal axis 
graticule marks. (Do not change this 
horizontal position knob setting until 
system timing is finished.) Now, switch 
through the video sources one by one, 
adjusting each source so that the leading 
edge of sync falls on the same graticule 
mark as the reference signal. 

Why time to the blackburst house 
reference? The truth is that black really 
does not need to be phased, if it is never 
to be a program input. Any signal could 
be brought up first and other signals 
matched to it. However, something has 
to be the reference and blackburst is a 

handy place to start. 

Monitoring 
The procedures described thus far are 

performed with test signals before 
anything goes on -air. During editing or 
broadcasting, set the waveform monitor 
in the 2H sweep mode. Keep an eye on it 

in case levels need adjustment. If 

something goes drastically wrong with 
the picture, check the waveform monitor 
first. Has sync or burst disappeared? Are 
the amplitudes correct? The waveform 
monitor will provide clues to the nature 
of the problem. 

Some waveform monitors have a dual 
filter mode, enabling the video operator 
to observe luminance levels and overall 
amplitudes at the same time. In this 
mode, the instrument switches between 
the flat and low-pass filters. With a 2H 
sweep selected, the display on the left is 

low-pass filtered, while information to 
the right is unfiltered. The line select 

Continued on page 26 
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D animation 
and paint 

.. i 
Reach Into the future with the FGS-490 11 

Bosch introduces a new concept for your graphics tirmho, 

integrating all your graphic needs into one system. 

The 3I) Illustrator, a new software feature for the -4000, 
brings the world of paint into the third dime . "this 
paint system combines all the conventional features ex- 
pected from a quality paint system, then goes beyond by 
adding three-dimensional capabilities. 'l'he artist can actual- 
ly build the objects required for the painting, position them 
into the scene, and add up to 16 colorable light sources to 
illuminate the scene, just as a photographer would in a 
studio. This gives the artist the freedom to quickly generate 
many variations by changing the point of view or the position 
of the lights. Other tools at the artist's fingertias include 
stenciling, cut and three-dimensional paste, magnification 
for touch-up, color or luminance only paint, text manipula- 
tion in three-dimensional space, and automated rotoscop- 
ing. This innovative approach opens the door to innumer- 
able possibilities. 

40 

'l'he 31) Iliest rator can be purchased as a alone three- 
dirnensio paint system, and upgraded a y tire fipthe 
FGS-400( three-dimensional airimation system. Bus(tr leads 41111 

the way in providing s(>rtions to your graphics needs - 
today and tomorrow. 

BOSCH 
Robert Bosch Corporation 
Video Equipment Division 40 

2300 South 2300 West 

P.O. Box 30816 i 
Salt Lake City, Utah 84130-0816 
(801) 972-8000 Telex: 38-8352 SLC 
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Continued from page 23 
mode (which will be discussed in more 
detail) is another useful feature for 
monitoring live signals. 

Basic vectorscope measurements 
The vectorscope displays chrominance 

amplitudes, aids hue adjustments and 
simplifies matching relative burst phases 
of multiple signals. These functions re- 
quire only the color -bar test signal. 

To evaluate and adjust the chromi- 
nance in the TV signal, observe color bars 
on the vectorscope. The vectorscope 
should be in its calibrated gain position. 
Adjust the vectorscope phase control to 
place the burst vector at the 9 o'clock 

Figure 7. Color bars on a vectorscope. 

FREEZE FRAME 
BROADCASTING 
Colorado Video offers three urique solutions to the 
effective, low cost delivery of visual informationi: 

Subcarrier transmission of "still -frame" color 
images in 8 seconds over a 10 kHz channe . Use 
FM radio, television or satellite. 

Vertical interval multiplexing in a conventicnal 
television signal. 

Time division multiplexing of single frames into a 
normal TV program (or mix four separate pro- 
grams onto a single channel with slightly reduced 
motion reproduction). 

Selective addressing may be used to allow special 
routing to individual locations. Computer image 
storage and retrieval provides exceptional prog-am- 
ming convenience. 

Call us for more information. 

Colorado Video Inc. 
Box 928 Boulder, Colorado 80306 USA 

(303) 444-3972 TWX 910-940-3248 COLO VIDEO BDR 

position, and note the vector dot positions 
with respect to the six boxes marked on 
the graticule. If everything is well ad- 
justed, each dot will fall on the crosshairs 
of its corresponding box, as shown in 
Figure 7. 

Chrominance amplitudes 
The chrominance amplitude of a video 

signal determines the correct intensity or 
brightness of color. If the amplitudes are 
correct, each color dot falls on the 
crosshairs in the corresponding graticule 
box. If vectors overshoot the boxes, 
chrominance amplitude is too large; if 
they undershoot, it is too small. 

The boxes at each color location can 
be used to quantify the error. In the 
radial direction, the small boxes indicate 
a ±2.5IRE deviation from the standard 
amplitude. The large boxes indicate a 
±20% error. Adjust chrominance 
amplitude on the signal source to get as 
close to zero error as possible. 

Hue control 
The hue control on TV equipment 

changes the phase of the color burst with 
respect to the rest of the signal. If it is im- 
properly adjusted, viewers will not see 
true colors. Even small hue errors are 
undesirable, because very slight skin 
tone variations are noticeable. When the 
hue control is adjusted, the burst will re- 
main in the 9 o'clock position as the 
other dots rotate around it, falling into 
their boxes. Again, the graticule boxes 
indicate the extent of the error in the cir- 
cumferential direction. The small boxes 
represent ±2.5° error, while the large 
boxes indicate ± 10°. 

Burst phasing 
A vectorscope can be used to make 

sure that signals from various sources 
have the same phase of burst. If all burst 
signals are not properly phased, color 
shifts will occur when switching between 
sources. This adjustment is related to 
sync timing with a waveform monitor 
and is done in much the same way. 

Connect the test instrument at the out- 
put of the switcher and select the exter- 
nal reference on the vectorscope. Switch 
up the reference signal first and use the 
vectorscope phase control to set the 
burst at 9 o'clock. (Do not move the 
phase control until burst phasing is 
finished.) Then, switch up each source, 
adjusting the phase control on the source 
until its burst vector is also at 9 o'clock. 

Monitoring 
Vectorscopes are primarily setup tools 

and are less useful than waveform 
monitors for watching live video. Burst 
can be distinguished, but the picture in- 
formation is usually a blur. An exception 
to this is the use of a vectorscope to 
match the tints in backgrounds. 

Other capabilities 
The functions discussed thus far are 
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The First No -Compromise 
Modular Radio Console... 

JO c' 9 IBM 

NEW FROM 
.4/7RA KIN 

YTEìJ15 
5000 SERIES 

...At A Down -To -Earth Price: 16 Channels, Under $10,000. 

THE FEATURES YOU WANT - 
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 EQ and Effects Modules. 

THE DEPENDABILITY YOU NEED- 

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, 
/VOBODYHLIILDS CO/r/SOLES LIKE" ANNAK/5_ 

Call (3031 224-2248 
animas 
SYSTEMS 
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the common uses for vector and 
waveform monitors and are routinely 
performed in most studios. There are ad- 
ditional uses, however, that require an 
instrument with a more advanced 
feature set, a more skilled operator or 
both. Some of these involve identifying 
problems, while others are precise 
measurements to quantify equipment 
aberrations. 

Other test signals, including modulated 
staircase or multiburst, are required for 
many of these tests. It is important to 
take a good look at how these signals ap- 
pear immediately after they come out of 
the generator. Knowing what the un- 
distorted waveform looks like simplifies 
the identification of distortions. 

Line select 
Some models of waveform monitors 

and vectorscopes have line select 
capability. They can display only one or 
two lines out of the entire video frame of 
525 lines. (In the normal display all of the 
lines are overlaid on top of one another.) 
The principal use of this single line 
feature is to monitor VITS signals. VITS 
allows in-service testing of the transmis- 
sion system, because precise evaluation 
of signal quality is possible with test 
signals. 

A full -field line selector generally 
drives a picture monitor output with an 
intensifying pulse. The pulse causes a 
single horizontal line on a picture 
monitor to be highlighted. This indicates 
where the line selector is within the 
frame and correlates the waveform 
monitor display with the picture. 

Linear distortion: 
frequency response 

Frequency response refers to the TV 
system's capability to respond uniformly 
to signal components of different fre- 
quencies and is generally evaluated with 
a waveform monitor. Different signals 
are required to check the various parts of 
the frequency spectrum. If the signals are 
all faithfully reproduced on the 
waveform monitor after passing through 
the video system, it is safe to assume that 
there are no serious frequency response 
problems. 

At very low frequencies, look for ex- 
ternally introduced distortions, such as 

--r 

H0--_. 

80 

40 

2_-. 'r 

Figure 8. A 2 -field sweep on a waveform 
monitor, showing ac mains hum distortion. 

power -line hum or power -supply ripple, 
and distortions resulting from inade- 
quacies in the video equipment itself. 
Low -frequency distortions will probably 
appear on the TV screen as flickering or 
slowly varying brightness. Low - 
frequency interference can be seen on a 
waveform monitor if the dc restorer is 
operating in the slow mode and a 2 -field 
sweep is selected. Sine wave distortion 
from ac power -line hum is quite evident 
in Figure 8. 

A bouncing APL signal can be used to 
detect distortion in the system itself. Ver- 
tical shifts of the blanking and sync levels 
indicate the possibility of low -frequency 
distortion. 

Field -rate distortions appear as a dif- 
ference in shading from the top to the 
bottom of the picture. A field -rate 60Hz 
square wave is best for measuring field - 
rate distortions. Distortion occurs as tilt 
in the waveform in 2 -field mode with the 
do restorer off. If a 60Hz square wave is 
not available, a window signal can also 
be used. 

Line -rate distortions manifest them- 
selves as streaking, shading or poor pic- 
ture stability. To detect errors of this 
nature, look for tilt in the bar portion of a 
pulse -and -bar signal. The waveform 
monitor should be in the 1H or 2H mode 
with the fast dc restorer selected for the 
measurement. 

The multiburst signal is used to test the 
high -frequency response of a system. 
The multiburst, shown in Figure 9, in- 
cludes packets of discrete frequencies 
within the TV passband, with the higher 
frequencies toward the right of each line. 
The highest frequency packet is at about 
4.2MHz, which is the upper frequency 
limit of the system. The next packet to 
the left is near the color subcarrier fre- 
quency (3.58MHz) and is used to check 
the chrominance transfer characteristics. 

Figure 9. Undistorted multiburst, 2H sweep. 

The remaining packets are distributed 
down to 500kHz. The most common 
distortion is high -frequency rolloff, seen 
on the waveform monitor as reduced 
amplitude packets for the higher fre- 
quencies (see Figure 10). The TV picture 
exhibits loss of fine detail and color in- 
tensity when this type of distortion is pres- 
ent. High -frequency peaking, appearing 
on the waveform as higher amplitude 
packets at the higher frequencies, causes 

Figure 10. Multiburst signal exhibiting high - 
frequency rolloff 

ghosting on the picture. 

Non-linear distortion: 
differential phase 

Non-linear, or level -dependent, distor- 
tions are another type of picture impair- 
ment. One non-linear distortion is dif- 
ferential phase (de), which is present if a 
change in luminance level produces a 
change in the chrominance phase. If the 
distortion is severe enough, TV viewers 
will note that the hue of an object 
changes as its brightness changes. A 
modulated staircase or ramp is used to 
measure this. Either signal places 
chrominance of uniform amplitude and 
phase at different luminance levels. 
Figure 11 shows a 100IRE modulated 
ramp. Because dO may change with 
changes in APL, several measurements 
of this distortion are necessary to fully 
evaluate system response. Measure dO at 
the center and at the two extremes of the 
APL range available on the test signal 
generator. 

Figure 11. A 1001RE modulated ramp, 2H 
sweep. 

Figure 12. Differential phase of 5° on vec- 
torscope. 
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"The 
engineer, 

owner 
and 

president 

impressed? 
Bob Liftin 
Engineer, Owner, Presic 
Regent Sound. 

.ent 

The PCM-3324 Digital Audio Multi -Channel Recorder is 
the first Sony product to incorporate the DASH format. 

So it can interface with already existing equipment 
and will be compatible with future developments in audio. 

And its reputation is spreading fast for being a 
well-built, well -designed piece of machinery. 

Or, in the words of Mr. Liftin, "I took it out of the crate, 
set it up and got it running. And my coffee was still hot:' 

We couldn't have said it better SONY 
ourselves. Professional Audio 

(C) 1986 Sony Corporation of America. SONY isa trademark of Sony. 
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To measure d6 on a vectorscope, in- 
crease the gain control until the vector 
dot is on the edge of the graticule circle. 
Use the phase shifter to set the vector to 
the 9 o'clock position. Phase error will 
appear as circumferential elongation of 
the dot. The vectorscope graticule has a 
scale marked with degrees of d6 error. 
Figure 12 shows a d6 error of 5°. 

More information can be obtained 
from a swept R- Y display, which is a 
feature of waveform monitor and vec- 
torscope systems. If one or two lines of 
demodulated video from the vectorscope 
are displayed on a waveform monitor, 
differential phase appears as tilt across 
the line. In this mode, the phase control 

Figure 13. Differential 
waveform monitor. 

phase of 50 

COST 
EFFECTIVE 
System One is COST EFFECTIVE. 
System One plus PC 
(if you don't already own one) 
sells for $7,000 to $10,000-less than slower, lower - 
performance IEEE -488 automated audio test systems. 
Even more important, you'll have automated pro- 
cedures running with minutes -to -hours of non -pro- 
grammer setup time, compared to weeks- to -months 
of software effort required by conventional program- 
mable instruments. 

Audio . 
precrosmon 

Ñpzeell iiiiii 

PO. Box 2209 
Beaverton, Oregon 97075 
503/297-4837, 1-800/231-7350 
TELEX: 283957 AUDIO UR 

Now, that's the way 
to test audio ! 

1pa MI» 1P11RiMn,N.inMUF-0 MIO II» '.f . 

22 1111111111111 
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should be adjusted to place the 
demodulated video on the base line, 
which is equivalent in phase to the 9 
o'clock position on the vectorscope. 
Figure 13 shows a d6 error of 5°; the 
amount of tilt is measured against a ver- 
tical scale. 

This mode is useful in troubleshooting. 
By noting where along the line the tilt 
begins, it is possible to figure out at what 
dc level the problem starts to manifest 
itself. In addition, field -rate sweeps 
enable the operator to look at de over 
the field. 

A variation of the swept R-Y display 
may be available in some instruments for 
precise measurement of differential 
phase. Highly accurate measurements 
can be made with a vectorscope that has 
a precision phase shifter and a double - 
trace mode. This method involves null- 
ing the lowest part of the waveform with 
the phase shifter, then using a separate 
calibrated phase control to null the high 
end of the waveform. A readout in tenths 
of a degree is possible. 

Non-linear distortion: 
differential gain 

Differential gain (dG), another non- 
linear distortion, refers to a change in 
chrominance amplitude with changes in 
luminance level. That is, the vividness of 
a colored object will change when the 
brightness of the scene changes. The 
modulated ramp or modulated staircase 
is also used to evaluate this impairment. 
Again, make the measurement on signals 
with different APL levels. 

To measure differential gain with a 
vectorscope, set the vector to the 9 
o'clock position and use the variable gain 
to bring it to the edge of the graticule cir- 
cle. Differential gain error appears as a 
lengthening of the vector dot in the 
radial direction. The dG scale at the left 
side of the graticule can be used to quan- 
tify the error. Figure 14 shows a dG error 
of 10%. 

Differential gain can also be evaluated 
on a waveform monitor by using the 
chroma filter and examining the 
amplitude of the chrominance from a 
modulated staircase or ramp. Put the 
waveform monitor in 1 H sweep and use 
the variable gain to set the amplitude of 
the chrominance to 100IRE. If the 

Figure 19. Differential gain of 10% on a vec- 
torscope. 
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THE FIRST INTELLIGENT 
BROADCAST 

COLOR MONITOR 

SET UP Input 2 QUAD 
Slot 3 coded a 

AUTOMATIC 11:5C11® 
®C311113 

CONTROLS DISPLAY FUNCTIONS 
Contrast 100 Size UNDERSCAN 
Brightness 100 Sync source INTERNAL 
Saturation 
Hue 
Aperture 

100 
100 
100 

Sync t.cte. 
Colortemp. 
Vert. freq. 

SLOW 
6F00 K 

AUTOMATIC 11111111111 / 
DECODER FUNCTIONS 

Safe area 
Datablankinq_ 

OFF 
OFF 

0© / 
color AUTOMATIC Scan delay NORMAL 
Aperture 3FF 
Comb 3FF 0 
Set up YES 
Secam id. AUTOMATIC 

POYCP gr: 

Tir exit with easing 
To exit without saving : 

I 411, 

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

It has both a digital and an analog bus for 
maximum flexibility. P us four "open" slots 
that let you plug in today's options and those 
yet to come. As new features do come 
along, you'll be able to add them through 
software - no hardwa-e changes ! 

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

ENTER 
CLEAR 

WE P'JT THE FUTURE IN THE PICTURE. 

t3 A 13 Ce<>2 
nDusrRiEs 

MONO LOMB 

You can also store, and automatically call 
up, either calibrated presets or your own 
preferred presets. 

Like our best master control monitors, the 
CVS has Automatic Kinescope Biasing 
(AKB) to maintain color and black level 
stability. 

The CVS also generates more internal test 
patterns than any other monitor. They 
include white field, cross hatch and color 
bars. 

The CVS is available in both 14 inch and 
20 inch versions, and provides outstanding 
picture quality in any TV standard. 

For complete specifications, contact your local BARCO INDUSTRIES Dealer or BARCO INDUSTRIES, 170 Knowles Drive, Suite 212, 

Los Gates, CA 95030. Phone : (408) 370-3721. 

BARCO WDUSTRIES Is a member of the ACEC-group. 
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chrominance amplitude is not uniform 
across the line, there is a dG error. The 
reduced chrominance amplitude at the 
right side of Figure 15 is an example of 
dG distortion. With the gain normalized 

Figure 15. Differential gain of 10% on 
waveform monitor. 

to 1001RE, the error can be expressed as 
a percentage. 

Finally, dG can be precisely evaluated 
with a swept display of demodulated 
video. This is similar to the single trace 
R-Y methods for differential phase. The 
B-Y signal is examined for tilt when the 
phase is set so that the B-Y signal is at 
its maximum amplitude. The tilt can be 
quantified against a vertical scale. 

K -factor 
The lines and small boxes near the top 

of the waveform monitor graticule are 
K -factor or quality constant scales. The 
K -factor system is another means to 
quantify signal degradation. A series of 
subjective viewer reaction tests 
generated data that correlated the relative 
degradation of the picture to a measured 
amount of all the distortions observed on 
a sine2 pulse -bar signal. From the results 
of those tests, the K -factor established 
quality standards for TV signals from 
slight to severe picture degradation. 

The K -factor markings line up horizon- 
tally with the pulse -bar portion of the 
FCC camposite signal when the wave- 
form monitor is set for a 1H sweep. The 
dashes and solid lines on the graticule 
represent ±2% and ±4% K -factor, 
respectively. A 5% K -factor distortion is 
said to be detectable by skilled 
observers, while 3% is not noticeable. 

ICPM 
Modern TV receivers use a method 

known as intercarrier sound to 
reproduce audio information. Sound is 
recovered by beating the audio carrier 
against the video carrier, producing a 
4.5MHz IF signal, which is, in turn, 
demodulated to produce the sound. 
From the interaction between the audio 
and video portions of the signal, certain 
distortions in the video at the transmitter 
can produce audio buzz at the receiver. 
Distortions of this type are referred to as 
incidental carrier phase modulation or 
ICPM. 

The advent of stereo audio for televi- 

sion has increased the importance of 
measuring this parameter at the 
transmitter, because the buzz is more ob- 
jectionable in stereo broadcasts. It is 
generally suggested that less than 3° of 
ICPM be present. 

ICPM is measured with a high -quality 
demodulator with a synchronous detec- 
tion mode and an oscilloscope, operated 
in a high -gain X-Y mode. Some 
waveform and vector monitors have 
such a mode. Video from the 
demodulator is fed into the Y input of 
the scope and quadrature out is fed to the 
X input terminal. Low-pass filters make 
the display easier to resolve. 

An unmodulated 5 -step staircase signal 
produces a polar display, which is shown 
in Figure 16, on a special graticule 
developed for this purpose. Note that the 
bumps all rest in a straight vertical line, if 
there is no ICPM in the system. Tilt in- 
dicates an error, as shown in Figure 17. 
The graticule is calibrated in degrees per 
radial division for differential gain set- 
tings. Adjustment, although not measure- 
ment for the error, can be done without 
a graticule. 

Figure 16. A waveform display showing no 
ICPM distortion. 

Figure 17. A waveform display showing .5° 
ICPM distortion. 

And so on... 
This discussion of capabilities of 

waveform and vector monitors is by no 
means all-inclusive. Special test signals 
and measurement techniques have been 
developed to evaluate chrominance -to - 
luminance delay, group delay and many 
other parameters. Some instruments 
have the capability to look at SC/H 
phase. Instructions for performing these 
measurements and more detailed infor- 

mation on techniques already discussed 
can usually be found in your monitoring 
equipment manuals. 

An effective test plan 
Waveform and vector monitors are 

useful instruments, but the effectiveness 
of test and measurement procedures 
depends heavily upon the people who 
operate them. Someone must decide 
which parameters need to be evaluated 
and what the acceptable limits are for 
each one. Someone must select the test 
equipment initially. And finally, some- 
one must be responsible for making 
those measurements on a routine basis. 

Whether these functions are per- 
formed by one person or by members of a 
large staff, their judgment is important. 
There are no hard and fast rules, no pat 
answers. Technical people involved in 
television are always trying to get the 
best picture for the viewer while staying 
within a budget and meeting FCC re- 
quirements. In spite of this common goal, 
each facility will have different test and 
measurement requirements. 

The first concern, and probably the 
most difficult one, is deciding what to 
measure and how much error to tolerate. 
Most facilities will want to make the 
checks discussed in this article, but it is 
impossible to generalize much further. 
Deciding on acceptable limits is not easy. 
Is 5° of dG too much? It may be perfectly 
acceptable for a transmitter site, while a 
dG of 1° may be objectionable in the 
studio. The operators of each facility 
must decide for themselves and it is, 
therefore, a good idea to learn how 
various impairments affect the picture. 

The choice of test and measurement 
equipment is usually based on the 
feature set required, the cost, and per- 
sonal preferences of the operators. When 
only a few models were available, a clear 
line could be drawn between monitoring 
equipment and measurement equip- 
ment. Although some instruments are 
still clearly one or the other, that line has 
blurred considerably in recent years. 
Many newer models fall in between, 
making it necessary to analyze the in- 
struments feature by feature to find the 
best fit. Keep in mind the experience and 
technical skills of those who will operate 
the equipment most frequently, and try 
to find an appropriate user interface. 

Finally, make sure that all of the 
checks and setup procedures are per- 
formed regularly by a competent 
operator. Good equipment and a well- 
defined system checkout procedure will 
be effective only if they are used. The 
person performing the check must be 
able to recognize when something is 
wrong, even if someone else must be 
called to fix the problem. A good 
waveform monitor and vectorscope, 
when combined with some basic skills on 
the part of the operator, can help 
achieve the goal of delivering consistent- 
ly high -quality video. :r.---»»1 
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David Peters, Assistant Engineer KGLT Radio Station, Bozeman, Montana. 

THE EIMAC 5CX1500B FOR 
LONG LIFE, QUALITY AND ECONOMY 
Varian EIMAC has been in the 
business of broadcasting for 
over 50 years, producing dura- 
ble, reliable and long-lasting 
tubes that a non-profit radio sta- 
tion like KGLT in Bozeman, Mon- 
tana, can afford. 

Longevity 
KGLT engineers use the EIMAC 
5CX1500B tube in their transmit- 
ter, reporting a life span of 18-19 
months-approximately 13,000 
hours of service! 

Quality and Savings 
This would be impressive under 
ideal conditions, but KGLT oper- 
ates under rugged and adverse 
mountain -top conditions. Just 
as important is the 40% cost 

savings attributable to the 
5CX1500B's extended life. 

In FM broadcasting, EIMAC 
tubes are customer -proven. 

EIMAC's 5CX15008 broadcasting tube in KGLT radio 
station's transmitter. 

Varian EIMAC offers a 5,000 - 
hour warranty on 5CX1500B 
tubes. 

For more information, contact: 

Varian EIMAC 
1678 South Pioneer Road 
Salt Lake City, Utah 84104 
Telephone: 801.972-5000 
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This September, 
Panasonic will deliver 
the 1/2" format that's 
every inch a broadcast 
quality system. 

MII 

www.americanradiohistory.com



Panasonic introduces the M -II format. It's the first metal particle cassette -based 
system with features that allow single -format broadcasting from field pickup right 
through editing and on -air broadcast. 

One format, one system. M -II single -format 
capabilities eliminate the time, cost and 
performance degradation of format conversion. 
So the same compact 1/2" cassette that's used in 

the field can be loaded right into the studio 
recorder or cart machine. 

Advanced component analog design. With 
the introduction of M -II, the broadcast industry 
finally has a component format that will set a 
design standard throughout the world. 

1" picture quality on 1/2" cassettes. By using 
separate heads, independent recording tracks 
and metal particle tape, M -ils performance 
rivals that of the 1" C Format even through 
multiple generations. 

Four -channel audio. Delivered with provisions 
for stereo as well as high-fidelity audio. 

90 -minute recording and playback. M -I's 
cassette provides up to 90 minutes of operation. 
Compare that to the conventional 20 -minute 
cassette, and you'll find yourself shooting four 
times longer before having to stop to reload. 
And M -II plays back four times longer in the 
original format. 

Full editing capabilities. Whether it's video 
and audio editing, audio split editing, automatic 
pre -roll or speed trimming for matched frame 
edits, M -II is the one for all. 

System interfacing. Standard edit control 
interface and video signal format combine to 
enable ready connection with virtually all 
systems in use today. 

Ideal for automation. M -II can be used in cart 
machines and program delays for automated 
down link recording. 

Panasonic reliability. Recognized as a leader 
in professional electronics, Panasonic 
performance and dependability are at the heart 
of the M -II system. 

Built-in economy. No expensive format 
conversions or extra space required for extra 
equipment makes M -II an investment that will 
pay for itself. 

To discover the 1h" format that's about to 
turn all others into recorded history, call 
1-201-348-7671. Or write: Panasonic 
Broadcast Systems, One Panasonic Way, 
Secaucus, NJ 07094. 

Panasonic 
Broadcast Systems 

' ;Ì74---4r- 

- 

J] 
>> Ell 
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Sync processing 
and 

distribution 
By Michael Guess 

The most critical aspect of teleproduction 
facility design is system timing. 

Without sync and timing information, 
a video signal will produce nothing but 
gibberish on the CRT. Even with 
scrambled signals, the remnants of nor- 
mal timing information are present, al- 
though they may be encoded as data. As 
long as a means to reconstitute sync at 
the display exists, television works. 

Video basics 
Light passing through the optical 

system creates a pattern of electrical 
charges on the target of the camera 
pickup tube. Inside the tube, an electron 
beam scans the target to complete an 
electrical circuit through the charges on 
the target. A varying density of elec- 
trons, which represents the light and 
dark pattern, flows from the target to 
form the video signal. 

To accurately reproduce the scene, 
scanning must occur in an organized 
way. In the camera and TV receiver, an 
electron beam scans across the target 
and CRT screen, moving horizontally. At 
the same time, the electron beam 
gradually moves downward. Once it 
reaches the bottom, the beam returns to 
the top of the screen. 

A complete picture contains 525 lines, 
scanned alternately or interlaced. During 
the first pass, the beam scans odd - 
numbered lines; during the second pass, 
even lines are traced. Each scan or pass 
of the scene is a field of 262.5 lines; two 
fields form a frame. Because fields are 
scanned in a rapid sequence of 60 per 
second, the viewer perceives the illusion 
as a completed picture. 

Sync basics 
To create a picture, the camera and 

Guess is a marketing specialist for Grass Valley 
Group, Grass Valley, CA. This article was adapted 
from the GVG publication, NTSC Studio Timing: Prin- 
ciples and Applications. 

receiver must be synchronized, scanning 
the same part of the scene at the same 
time. As the beam reaches the right end 
of a horizontal line, it returns to the left 
side of the screen. Called horizontal 
retrace, the return is coordinated with 
the horizontal sync pulse. Similarly, after 
262.5 lines are traced, the beam returns 
to the top, signaled by the vertical sync 
pulse. During retrace times, blanking 
turns the beam off, so that nothing is 
picked up by the camera tube or written 
on the TV CRT screen. 

Each line of video contains a horizon- 
tal blanking period, which includes the 
sync pulse and reference color burst. In 

DUAL MASTER 
SYNCHRONIZING PULSE 

GENERATOR SYSTEM 

the vertical sync interval, however, nor- 
mal horizontal information is deleted. 
Equalizing pulses are used instead to 
cause video fields to begin at the proper 
points for interlace. Vertical serrations 
keep the horizontal sync circuitry from 
drifting away from the correct horizontal 
frequency. 

System basics 
To mix video signals, all signals must 

arrive at the video mixer, or central com- 
bining point, synchronously. That is, the 
scanning sequence of every source must 
start, and stay, in time. Otherwise, the 
picture will roll, jump, tear and/or have 
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Figure 1. A small video production system using cumulative delay to achieve system timing. 
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SIGH? QUESTIONS 
YOU SHOULD ASR WHEN 

BUYING WEATHER RADAR. 

1 
Where does the 
data come from? 

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

2 What if I only 
want three or 

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

Will I get busy signals? 
Probably not. The system is 

designed so multiple users can call 
simultaneously. And because we 
know who has access to each 
radar, we can expand the system 
as subscribers increase. 

4What about service? 
.Of course the transmitters are 

maintained by on -site government 
technicians. And for Alden equip- 
ment, we maintain a nationwide 

F'HF. 
ORF 

RblI {I 

F'13V 

ISO x HAT 

1 i4J,r. 
td 

service network for reliable 
operation. 

5What features are included? 
The Alden C2000R has a 

number of built-in features that 
are costly options in other radar 
display systems. Zoom, range 
rings, sweep line, NTSC/RGB 

I Alden Electronics, 127 Washington Street, 
Westborough, MA 01581, (617) 366-8851 
Please send information on: 

C2000R C2000M C2000R/S 

Name 

Title 

Company 

Street 

City State Zip 

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

6 Are there 
options? 

You can add additional 
memory, clutter 
blanker, alarm, cus- 
tomized backgrounds- 
even a high -resolution 
printer for color print 
or transparency. And 
for a surprisingly small 
additional cost, you can 
convert the C2000R 

to the C2000R/S, which lets you 
receive color weather graphics 
from private data bases. 

7Can we afford it? 
The Alden C2000R is far 

less expensive than other 
similarly equipped radar display 
systems. If you don't need all the 
features of the C2000R, the cost 
ís even less for our C2000M 
radar monitoring system. If 
you've looked at weather dis- 
play systems in the past, you 
will be pleasantly surprised at 
the cost, lease or purchase, of an 
Alden system. 

8 How do I find out more? 
Just fill in the coupon, or call 

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

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

ALDEN ELECTRONICS 
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incorrect colors as the signals are com- 
bined. Careful system timing assures that 
all video signals at the input of the video 
switcher are synchronous. 

The sync generator provides a 
reference by which all events and/or 
signals are timed. Establishing and main- 
taining precise timing involves a number 
of variables. 

Defining advance or delay between 
video signals requires that one signal be 
defined as a reference. Advance (or 
negative time delay) is not possible, but 
with video frame synchronizers, video 
advance appears possible. In reality, the 
synchronizer introduces a delay to 
achieve an apparent advance. 

Planning basics 
In facility design, timing requirements 

must be defined according to informa- 
tion on equipment specification sheets. 
Most modern source equipment locks to 
color black with an integral sync 
generator. Timing adjustments in the 
local generator must have sufficient 
range to meet system requirements. 

Not all equipment can lock to color 
black. Some older video devices require 
separate horizontal and 'vertical drive 
pulses to synchronize scanning circuits. 
Sync, blanking and subcarrier are nor- 
mally necessary. All of these drive pulses 
must be timed according to the path 
length of the reference video device. 

Super Flexible ADA 
These Utah Scientific Audio DAs provide eight isolated 
outputs from one input-or four isolated outputs from each 
of two separate mono or stereo inputs-or can be used as 
remotely controlled mixers'' -or with remote gain control. 

They mount ten -to -the -frame with single or redundant 
power supplies, and feature specs like .05% IMD/THD and 
± .05 dB flatness, all at + 24 dBm/20 KHz. 

Write or call for literature, a quote, or the name of your 
nearest dealer. 

With optional mix/gain module. 

ivSUT/gH 
DYNATECH Broadcast Group 

1685 West 2200 South, Salt Lake City, Utah 84119 
Phone: (800) 453-8782 Toll Free or (801) 973-6840 TLX 269-916 
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Normally the device with the longest 
path length is taken as the reference 
device. Delays are then introduced in all 
other devices through coaxial cable or 
equivalent lumped delay lines. 

Two approaches prevent excessive 
lengths of delay cabling. Delay lines may 
be used, either as variable or fixed delay 
amounts. A more flexible method is to 
use a source synchronizing generator to 
drive a video source. This secondary 
generator locks to color black from the 
master sync generator. Adjustments to 
the secondary unit allow the source to be 
properly timed. 

Most production switchers require 
sync, blanking and subcarrier. Some 
have a limited adjustment range of 
horizontal delay, but require advanced 
pulse drives. Subcarrier phasing is 
typically an integral adjustment for color 
timing of the switcher. 

Delay basics 
Video, pulse and subcarrier distribu- 

tion occurs through coaxial cable. Coax 
has an inherent delay of approximately 
1.5ns per foot, depending upon the type 
of cable used. The amount of delay must 
be considered in the system design. Al- 
though the amount of coaxial delay may 
be desired, coax introduces frequency 
response losses that increase with cable 
length and signal frequencies. 

Distribution amplifiers introduce in- 
herent delays that vary with the model 
and range from 25ns to 7Ons. Cable 
equalization adjustments will also affect 
delay, suggesting that equalization must 
be set prior to system timing. DA delay 
adjustments often include bandwidth 
compensation and are superior to coax 
or passive delay lines. Some pulse DAs 
allow adjustment of up to 4µs and include 
pulse regeneration circuits to eliminate 
distortion. 

Processing amplifiers have a fixed 
electrical length, even when regenerated 
sync and color burst are adjustable. 
Switchers also introduce a path length 
delay. Particularly in multiple control 
facilities, these delays must be con- 
sidered when the system is designed. 

If a device feeds two or more switch - 
ers, lines going directly to the final 
switcher must include an additional 
delay equal to the electrical length of 
switchers or other devices that also feed 
the final switcher. The length of switcher 
systems may vary from 5Ons for small 
routers to 700ns for large production 
systems. Rather than cable delays, 
automatic delay DAs or isophasing 
amplifiers can correct errors of up to 
± 15ns. Multiple channels, each with 
several outputs, will maintain a subcar- 
rier phase accuracy to within 1°. 

Example one 
There are two methods by which tim- 

ing can be achieved. One accumulates 
delay. The second uses secondary sync 
generators to achieve time coincidence. 
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BY POPULAR DEMAND - ANOTHER "48 SPECIAL" 

DD gLiP,REVOX PR99 Limited to Hi -Speed Model 13506 
7.5/15 ips ONLY! 

We have only 48 to sell at a special price. Which one do you want us to reserve for you? 

1.1! 
rr n ,`, r- n f f.:l(3.) Lj iF3,f3. 

ATLANTA, GA 
(404) 964-1464 

I 
I. 

r n nI.T_1 
: 

+.`.f) ,: 

CALL WITH YOUR ORDER TODAY! 

LOS ANGELES, CA 
(818) 843-5052 

CHICAGO, IL 
(312) 794-0224 

RICHMOND, IN 
(317) 962-8596 

DALLAS, TX 
(214) 423-8667 

SEATTLE, WA 
(206) 838-2705 

ALLIED 
Broadcast Equipment 
P.O. BOX 1487 RICHMOND, IN 47375 
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COLOR BAR 
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PULSE DRIVES 
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820ns 
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450ns 
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SWITCHER INPUT 

Figure 2. Timing requirements of equipment in Figure 1, plotted relative to time zero at the 
switcher input. 

Consider a small system with 
cumulative delay. (See Figure 1.) One 
camera, one character generator and 
three VCRs-each with a TBC-make up 
the system. Each TBC is synchronized 
with color black from the master sync 
generator and includes timing ad- 
justments for the VCRs. 

Video sources to be mixed, keyed or 
used in multiple source effects must be 
exactly in time at the switcher input. In 
this example, the switcher input is 
designated as the zero timing point. (See 
Figure 2.) Now assume the camera to 
have 850ns delay from its composite 
sync input to its composite video output, 
representing the longest signal path in 
the system. Signals from the sync 
generator will drive the camera directly. 

To sync the camera with switcher 
black or a color background generator, 
sync and blanking drives to the switcher 
must be delayed by 400ns with ad- 
justable delay DAs. The switcher subcar- 
rier control handles subcarrier phasing. 

Bringing the character generator into 
time may be accomplished through 
delayed drive pulses or in the video and 
key outputs of the character generator. 
The system shown in Figure 1 uses video 
delay DAs for the video and key outputs. 
This arrangement provides both timing 
and multiple outputs. 

The color -bar source is integral to the 
sync generator. Because the delay 

You provide the vibration 

The Schwem Gyrozoom 60/300 will stabilize it 
neri Yw- 

One of the torture tests we gave the 
Schwem Gyrozoom 60/300 Image 
Stabilizer Lens was an improvised dolly 
shot using an ordinary office chair. 
The chance you'll ever want to do that 
is remote. Still, it's nice to know 
it's possible. 

You're more likely to use the Schwem 
Gyrozoom 60/300 for conventional 
handheld applications like snowmo- 

biles, toboggans and skydiving. Or even 
boats, motorcycles and golf carts. In 
fact, almost anywhere that vibration 
threatens to ruin the shot. The Gyro - 
zoom 60/300 fits most 3/4" ENG/EFP 
cameras and eliminates virtually all 
image vibration. 

Consider the creative possibilities. 
Tripod quality images on location be- 
cause practically anywhere you can 

put a camera you can stabilize the 
image with a Schwem Gyrozoom 60/ 
300. 

Call Schwem today for a free dem- 
onstration. (800) 228-1333-242 or 
(415) 935-1226. 3305 Vincent Road, 
Pleasant Hill, CA 94523. . SCHWEM 
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Centro 

INNOVATIVE & AFFORDABLE 
SYSTEMS ENGINEERING 

Production Facilities 
Broadcast Facilities 
Mobile Systems 

CENTRO CORPORATION, (619) 560-1578, 9516 CHESAPEAKE DRIVE, SAN DIEGO, CALIFORNIA 92123 

See Us at RTNDA Booth #319 
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Figure 3. A small video production system using source synchronizing generators to achieve 
system timing. 

through the bar generator is only 3Ons, 
820ns delay must be introduced in the 
bar signal between the generator and 
switcher input. 

Drives for the video processing system 
come from DAs feeding the switcher. In- 
tegral adjustments in the proc-amp have 

sufficient timing range for both sync and 
subcarrier. 

Correcting color phase 
If the master sync generator is SC/H 

phased, a specific relationship exists be- 
tween the leading edge of the horizontal 

sync pulse and the zero crossing of sub - 
carrier. Ideally, an SC/H phase meter is 
available to adjust the camera encoder. 
Phasing can be done without a meter, 
however. 

First, the leading edge of the color bar 
and camera sync pulses are adjusted for 
coincidence with the color -bar delay DA. 
Then the camera subcarrier phase is ad- 
justed to match that of the color bar. 

The switcher color background and 
camera sync and blanking are timed, 
followed by a subcarrier adjustment with 
the switcher phasing control. The 
character generator and titling key out- 
puts are also set with reference to the 
camera sync and subcarrier, followed by 
adjustment of TBC controls for the VCRs. 

Example two 
In the simple system described 

previously, master and source sync 
generators are replaced by delay units to 
simplify SC/H phasing (see Figure 3). 
Color black drives each TBC/VTR. A 
reference DA provides sync information 
to the source sync systems for the 
camera, titter and switcher. The master 
generator also provides a color -bar 
signal. 

Each device is SC/H phased to its 
source sync generator. Then, only ad- 
justments to the secondary generators 
are needed to achieve total system tim- 
ing. The camera is advanced by 850ns. 

PACO Ni -Cad BATTERY PACK 

Sealing plate 

Insulation 
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Insulation 
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Case(-) / 
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Insulation 
plate 

PACO HIGH POWER CELL GIVES YOU: 
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Self-sealing vent 
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/(POLYAMIDE 

FIBER) 

Negative 
plate 
(PASTED) 

Separator 

Positive 
plate 

(SINTERED) 

HIGH POWER OF 4.4Ah(1C RATE) 
NO INTERNAL SHORT CIRCUIT PROBLEMS 
DEPENDABLE CONSISTENCY AND LONG LIFE 

PACO PRODUCTS 
BATTERY PACK QUICK CHARGER BATTERY DEMEMORIZER 
DP-1240(12V4.4An) KD -220 

(DIRECT REPLACEMENT 
FOR SONY BP -90) 

KD -120 

AVAILABLE SOON DP-11(13.2V1.7Ah)DIRECT REPLACEMENT FOR 
SONY NP -1 

PAC0 ELECTRONICS U.S.A., INC. 
714 WEST OLYMPIC BLVD., SUITE 706, LOS ANGELES, CA 90015 
TEL -213-747-6540/TLX-756923/FAX-213.747-3731 
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YOU TALKED 
AND WE LISTENED 
The Centro NETWORKER is the result of extensive research 

into your network news requirements. 

n Vehicle chassis and suspension engineered to 

carry heavy components. 

n Unparalleled Centro quality in an attractive 
affordable package. 

n Available in a rugged standard package with 
many options for your specific requirements. 

Centro 

2.3 meter dish with 49.5 Dbi gain and 
selectable -adjustable vertical and horizontal 
polarization from inside the vehicle. 

Three year unlimited mileage, limited chassis 
warranty and serviceable in over 4,500 
locations throughout the United States. 

Engineered, designed and constructed to 

meet your most demanding Satellite News 
Gathering requirements. 

CENTRO CORPORATION 
9516 CHESAPEAKE DRIVE 
SAN DIEGO, CALIFORNIA 92123 

(619) 560-1578 

See the NETWORKER at RTNDA 
Booth #319 
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If you have ever had to label a few 
hundred cables, you know what a 
time-consuming and irritating job it 
is. No more. 

Whenever you add, replace, or 
change a cable in your system, 
Comprehensive's CABLETRAKTM 
software automatically prints out 
labels for both ends of the cable 
and updates your cable inventory. 

CABLETRAKTM will also tell you 
what cables are attached to a par- 
ticular piece of equipment, their 
wire type, length, and any notes 
you may have made. 

If you are building a studio, 
CABLETRAKTM will print out 
sublists for your installation crews. 

If you don't have time to label and 
keep track of every cable in your 
system, let CABLETRAKTM do it 
for you. 

For more information call 
Comprehensive toll -free at 
1-800-552-2CAV. 

CABLETRAKN 

uinnnumm 

C o nn (xrclñlcnfî v e 
VIDEO SUPPLY CORPORATION 

148 Veterans Drive 
Northvale, New Jersey 07647 

(201) 767-7990 
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Figure 4. Application of source synchronizing generators allows flexible source -cluster and 
studio timing for any interlinking of facilities. 

Appropriate sync advance times for the 
titler and switcher are made with 
separate secondary sync units. 

The reference signal can be color black 
or encoded subcarrier. By using encoded 
subcarrier, a continuous sine wave of 
3.579545MHz avoids jitter that might 
result if the reference were always 
regenerated from the short burst signal. 
Group delay, which results when several 
frequencies pass through coax cable, 
does not occur with the single frequency. 
Inverting two cycles of subcarrier during 
field one of color frame one provides 
positive color frame identification for the 
source generators. 

Complex systems 
Several systems, such as that of exam- 

ple two, can be combined into a multiple 
studio complex. In this case, a master 
reference sync generator drives 
reference sync generators, which in turn 
control source sync units. Each studio 
has access to a cluster of video sources as 
well as other router -assignable sources. 
All clustered sources are timed together. 
(See Figure 4.) 

An output reference signal from each 
studio provides a key to time any cluster 

of equipment assigned to that studio. At 
the same time, a studio and its cluster of 
sources may become a source for 
another studio. Through a phase preset 
system, an assortment of equipment con- 
figurations may be stored and recalled. 

Designing a complex studio facility in 
this manner has advantages. First, sync 
system redundancy avoids total system 
failure, which can occur even with dual 
generators and auto -changeover. Each 
level of the sync hierarchy is protected, 
because loss of a reference drive causes 
individual generators to go to a free - 
running mode. The second advantage is 
that additional sources may be in- 
tegrated into the system without requir- 
ing a major redesign. 

Planned success 
As the complexity of TV production in- 

creases, the combining of local and 
remote sources with effects, stills and 
tape becomes more prevalent. In order 
to create effective video without chroma 
phase and horizontal luminance shifts, 
proper timing is essential. Only with 
careful planning of the timing network 
can complex systems be made workable. 
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The Abekas A53 -D 
Digital Special Effects System 
The innovative tradition of Abekas 
continues with the A53-D-the 
most cost-effective, high -quality 
three-dimensional effects system 
available today. 

In single or dual channel con- 
figuration, the A53 -D gives you a full 
array of three-dimensional features. 
These include: perspective and 3D 
rotation, variable rotation axes and 
3D locate, field/frame freeze and 
full manipulation of frozen pictures, 
variable border and background, 
crop and aspect change, A/B switch- 

ing and GPI control, and smooth 
linear motion and trajectory with 
variable tension. 

The A53 -D makes good sense for 
both live broadcast and post -produc- 
tion applications. For broadcasting, 
the A53 -D offers a simple -to -use 
control panel with fast access to 24 
on-line effects. For post -production, 
the system's extensive programming 
features and precise control let you 
create intricate effects limited only 
by your imagination. 

You can digitally interface the 
A53 -D to the highly acclaimed 
Abekas A62 digital disk recorder. 

This unique duo gives you the ability 
to composite unlimited layers of 
manipulated video without genera- 
tion loss. 

Let the A53 -D add a whole new 
dimension to your bottom line, 
with unmatched price and perfor- 
mance. For details, contact: Abekas 
Video Systems, Inc., 353A Vintage 
Park Drive, Foster City, CA 94404 
(415) 571-1711. 

Abdas 
v,deo Systems. Inc. 

Now Anything is Possible 
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Understanding 
SC/H 
phase 

By David Jurgensen 

When sync and subcarrier are properly adjusted, quality 
live and edited video productions become a matter of course. 

Controversy surrounds SC/H phase, 
but until someone finds another method 
to determine color frame, the confusion 
probably will continue. Just what is SC/H 
phasing? Why is it necessary? How does 
it relate to color framing? This article 
looks at the subject of SC/H (subcarrier 
to horizontal) phase in terms of three 
areas of interest: the SC/H phase and col- 
or frame of the signal, the monitoring 
equipment and the input detection of col- 
or frame by gen -locked equipment. 

Color framing 
The sync-to-subcarrier relationship, 

vertical sync and the number of lines per 
field determine a 4 -field sequence for the 
NTSC system. (In PAL the SC/H relation- 
ship defines an 8 -field sequence.) The 
horizontal sync in NTSC is related to the 
color subcarrier by a factor of 455/2. 
This gives 227.5 subcarrier cycles be- 
tween horizontal sync pulses. The same 
phase of subcarrier, or burst, with 
respect to sync repeats every other line. 

Because there are an odd number of 
lines (525) in two fields, and the 
subcarrier-to-sync phase is a 2 -line se- 
quence, the first two fields are different 
from the second two fields. That is, the 
phase of burst with respect to sync will 
be different on a particular line of the 
first two fields relative to the same line of 
the next two fields. This results in the 
4 -field sequence. When combining 
signals, the appropriate fields (one of 
four) must be identified and matched. 
Matching of color fields between two 
signals is called color framing. 

Field one of the 4 -field sequence can 
be identified by measuring the phase of 

Jurgensen is director of engineering for Magni 
Systems, Beaverton, OR. 

0 

SUBCARRIER 

227.5 CYCLES 

SYNC AND BURST 

4 ONE LINE 

180° 

FIELD 1, LINE 10(EVEN LINES) 
OR 

FIELD 3, LINE 11 (ODD LINES) 

.-aor 

FIELD 1, LINE0R 111 (ODD LINES) 

FIELD 3, LINE 12 (EVEN LINES) 

Figure 1. Determining SC/H phase through subcarrier countdown to sync. 

burst relative to the leading edge of sync 
(SC/H phase) on a selected line or lines. 
The proposed RS -170A standard (1977) 
specifies the relationship on line 10, field 
one to be 0° phase. Figure 1 shows the 
relationship between sync and subcarrier 
and indicates the correct phasing for 
field one vs. three on selected lines. 

Field one or three vs. two or four is 
determined by the vertical sync. (In PAL, 

INPUT 

INPUT' 

CAMERA 

REMOTE 0) 

OTHER 

VTR 

VTR 

the 2 -field sequence can be identified by 
the vertical sync; the 4 -field sequence by 
the V -axis switching of burst; and the 
8 -field sequence by the SC/H phase rela- 
tionship.) 

There are several difficulties in deter- 
mining color frame without SC/H phase 
and color frame monitoring equipment. 
Some of these are that: 
Sync and burst do not occur on the 

STUDIO B 

NETWORK J I 
SYNCHRONIZER 

SWITCHER 

142 

MONITOR 

VTR 

M 

STUDIO REFERENCE 
(TO VTRs, CAMERA, SWITCHER, 

SYNCHRONIZER, ETC.) 

O = OUTPUT MONITORING 

I = INPUT DETECTION TESTING 

M = SIGNAL SC/H PHASE AND COLOR FRAME 
MONITOR 

Figure 2. Various points in the studio can be 
tested for SC/H phase. 
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Realistic revert 
at a realistic price. 

MEMORY 

M4MiNG 

And not just reverb, but a full range of 
studio effects. All very controllable,. All in 
the new Yamaha REV7 digital reverb. And 
all for only $1,395.* 

How did we do it? By analyzing the 
early reflections and subsequent rever- 
berations of actual environments to see 
what gives reverb its natural character and 
richness. And then using specially devel- 
oped LSIs to handle this immense amount 
of information and the high processing 
seeds required to effectively simulate 
natural reverb. 

The REV7 has 30 factory preset 
programs permanently stored in its ROM, 
These presets include large and small hall, 
vocal plate, gated reverb, reverse gate, 
early reflections and stereo effects such as 
chorus, flanging, phasing and echo. 

And each of the presets incorporates 
up to seven user -programmable param- 
eters which can be edited and then stored 
in RAM. 

For even greater realism, you can 
lter the reverb time of the HI and LOW 

quency ranges in proportion to the MID 
ange (RT60) and simulate the dampening 
uaI_ties of apsorptive materials in a room. 

So the sound can be as live or as dead as 
u want. 

Programming is easy because of the 
V7's logical front panel laycut which 

gives you instant access to all functions and 

the LCD readout panel which tells you at a 
glance the name of the program and the 
edit parameter selected. 

So besides the 30 presets, you can 
store up to 60 of your own programs in the 
REV7's RAM. All available for recall from 
the front panel or the hand-held remote. 

The REV7 features electronically bal- 
anced XLR input and output connectors. 
And balanced TRS phone jacks which will 
accept standard phone plugs. Both stereo 
and mono inputs can be connected produc- 
ing, in either case, a simulated stereo re - 
verb output.. 

There's even a three -band semi -para- 
metric EQ so you can fine-tune the sound 
of your reverb to work in any environment. 
And, of course, MIDI compatibility. 

Realistically speaking, there's no finer 
digital reverb at the price on the market 
today than the REV7. Available now at 
your Yamaha Professional Audio dealer. 

For a catalog explaining all the fea- 
tures and capabilities of the REV7 digital 
reverb, write: Yamaha International Cor- 
poration, Professional Audio Division, 
P.O. Bcx 6600, Buena Park, CA 90622. In 
Canada, Yamaha Canada Music Ltd.,135 
Milner Ave., Scarborough, Ont. M1S 3R1. 
"Suggested U.S.A. real pri . Prices will var. inCwtada. 

G YAMAHA 
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signal at the same time. 
The phase of sync with respect to burst 
may not be exactly 0° or 180° (SC/H 
phase error). 
Correctly identifying field one of the 
4 -field sequence on each of two different 
signals doesn't ensure that the relative 
color framing is correct. These field iden- 
tifications are relative to themselves. 
Because there may be delay differences 

between signals, correct color framing 
can be determined only when comparing 
one signal to another or to a reference. It 
should be possible to make this com- 
parison with up to '/-field delay dif- 
ference between signals. 
Timing jitter may not allow phase lock 
or trigger circuits to follow SC/H phase. 
Color frame cannot be identified without 
accurately determined SC/H phase. 

The alternative to our 
"double isolation' headsets. 

The Shure SM! and SM2 Headsets isolate you from sound in 
two exclusive ways. 
First, these headsets use extra -large, pillow -soft ear pads for superior 
noise isolation and comfort. Second, they feature a noise -reducing mic, 
with a precision cardioid polar pattern, to leave background noises where 
they belong...in the background. The mic's tailored frequency response 
insures outstanding voice reproduction. 

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

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

Sizdaingévueleattie4 

Studios and SC/H phasing 
There are a number of areas in the 

studio where SC/H phase and color 
frame monitoring are important. Some of 
these are shown in Figure 2. Other points 
are shown that may require testing for 
correct color frame input detection. 

It is important that the SC/H phasing of 
the studio reference signal is correct. An 
offset of the studio reference SC/H phase 
may cause offsets in other equipment 
locked to that reference. 

Color framing becomes critical when 
signals are to be edited. If a signal is not 
color framed, the VTR may not accept 
the edit or there may be a disruption in 
the signal if the edit is accepted. 

Color framing is also important in 
switchers. Burst phases have to be 
matched to avoid color shifts during a 
switch. If burst phase is matched but col- 
or frame is not, sync will be off by 
1/2-subcarrier cycle (140ns). This offset 
will cause a horizontal jump in the pic- 
ture as the signals are switched. 

VTRs and SC/H phasing 
Two of the more commonly used 

videotape recorders in the studio today 
are the type C reel and the U-matic 
cassette formats. Among many other dif- 
ferences, these VTRs also process the 
signal differently. 

Type C machines process color and 
luminance together, so that color fram- 
ing and SC/H phase can be measured 
throughout the VTR video path. Editing 
will be inconsistent if SC/H phasing is in- 
correct, or edits may be locked out if col- 
or framing is in error. 

There are three points to check: the in- 
put, the demod output and the TBC out- 
put. Even though the demod output is an 
important point to check phasing, be 
aware that many SC/H monitors will not 
work on this signal because of the in- 
herent VTR time base jitter. 

The U-matic videotape recorders 
separate chrominance from luminance 
so the two are no longer locked together. 
The SC/H phase , relationship is con- 
tinually varying. As a result, signals from 
these VTRs cannot be broadcast directly 
because the FCC requires chrominance 
to be coherent to sync (or luminance). A 
TBC is needed to re-establish or relock 
chrominance and sync. The SC/H and 
color framing then becomes important at 
the TBC output. 

Defining SC/H phasing 
It is important to define and measure 

SC/H phase, because color framing can- 
not be determined if the SC/H phase of a 
signal is too far from 0°. The proposed 
RS -170A standard specifies that the limits 

Continued on page 52 
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THE TEKTRONIX SPG-170A. 
ITS FEATURES AND VALUE 

CAN'T BE MATCHED. 
Introducing the new 
Tektronix Master Sync 
Generator, the SPG-170A. 
It has the features you need 
in an RS -170A sync gener- 
ator... all in an affordable, 
1 %a -inch package. Just plug 
it in, set and forget it. You 
can't do better than that! 

All SPG-170A signals are 
digitally generated to pro- 

SPG-170A 

NTSC SYNC GENERATOR 

,Ii 
04' 
/ 

vide excellent SCH and tim- 
ing accuracy. Included are 
tligital genlock, high stability 
internal reference and digi- 
tally generated black burst. 

With the SPG-170A, outputs 
are always color framed cor- 
rectly-regardless of input 
s gnal SCH phase. 
The SPG-170A's sync timing 
controls enable you to 
aivance or delay subcarrier 
aid pulse outputs relative to 
tre black burst output. This 

eliminates the need for sep- 
arate delay lines. 

Offered as options... an 
exclusive audio tone output 
for setting program levels, in 
addition to color bars with 
12 character I . and tape 
leader countdown. 

Don't settle for less. Get 
the full story from your 
Tektronix representative. 
Ask for a demonstration and 
see why we say the 
SPG-170A's features and 
value can't be matched! 

Behind the Scenes 
in Quality Television. 

LOCKLIMOS 

(,it- 
"k'i Lae 

rr 

0p0 

Tektronix' 

Copyright 1986. Tektronix, Inc. An rights reserved TZG -066 
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Classic beauty is unmistak- 
able. You know it when you 
se it. 

Like the beauty you get 
w th Ampex 196. Clean, clear 
pi _cures that capture every 
sparkling moment of your 
production. 

No other video tape 
delivers such consistent low - 
dropout performance. Or such 

dynamic picture quality. 
By focusing on critical drop- 

outs, especially in the area 
not compensated for by your 
VTR, we developed a video 
tcpe you can rely on for all 
your applications. 

The secret behind our 
success is Ampex Process 
Management. APM is a unique 
manufacturing concept 
enabling us to control the 
consistency of the entire pro- 
duction process. From raw 
materials to finished products. 

So you always get the 
c eanest, sharpest pictures time 
cfter time, reel after reel, 
carton after carton. That's why 
tDp professionals around the 
world specify Ampex 196. 

If you'd like to know more 
about how APM contributes 
to beautiful pictures, call or 
write Ampex today for a 
free brochure. 

Ampex Corporation, Magnetic Tape Division, 401 Broadway, Redwood City, CA 94063, 415/367-3809. 
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Continued from page 48 
on signal SC/H phase should be held to 
within ±40°. This means that the signal 
sync-to-subcarrier phase should be 0° 
+40° on one line and 180° +40° on the 
next. Line 10, field one, for example, 
should have a subcarrier-to-sync phase of 
0° +40° to make frame detection 
reliable. 

The 40° limit on signals allows equip- 
ment input detection to be off SC/H 

phase by up to 50° before the indeter- 
minate state is reached at a total of 90°. 
If the signal SC/H phase were allowed to 
go to 90°, it would be impossible to 
determine color frame because 90° is 
halfway between the two color frames. 
See Figure 3. 

Signals with SC/H phase problems 
When the SC/H phase of signals is not 

close to 0° or 180°, color frame detec- 

Comprehensive ... 

Contemporary audio testing practices demand that audio mea- 
surement equipment offer a comprehensive range of capabilities. 
The multitude of world measurement standards, diversity of 
industry practice and the flexibility required in the lab can overtax 
most audio analyzers. Add to this the higher performance 
demands of the new digital audio techniques and you clearly need 
a lot of horsepower. 
The Amber 5500 Programmable Audio Measurement System 
answers the call. With the most comprehensive facilities, state-of- 
the-art performance, computer interface and ATE speed, the 5500 
meets the challenge. Whether you test communication receivers, 
studio broadcast equipment, Hi-Fi pre -amplifiers or telephone 
channels, the Amber 5500 is a winner. 
The 5500 measures absolute and relative level, three kinds of 
distortion, weighted and unweighted noise, frequency and 
crosstalk - and 3 to 10 times faster than other systems. Distortion 
below 0.001% and noise lower then luV are typical of its 
performance capabilities. 
Ask for our "comprehensive" technical brochure and meet the 
challenge. 

Amber also makes one of the most popular portable high 
performance audio measurement systems - the 3501. Half the 
weight and size of comparable instruments, the 3501 has one of 
the best reliability records in the industry. 

amber 
Amber Electro Design Inc. 
4810 Jean Talon West 
Montreal Canada H4P 2N5 
Telephone (514) 7354105 
Telex 05-827598 
US Toll free 800-361 3697 

COLOR FRAME BOUNDARY 

+ 40 

180 

- 40 

+s0 

+ 40 

+ 20 

0 

- 20 

- 40 

- so 

Figure 3. Recommended SC/H phasing of 
signals falls into the ±40° sector to the left of 
the diagram. 

tion circuits in TV processing equipment 
sometimes give unexpected color fram- 
ing results. These detection circuits 
should be able to make the correct deter- 
mination of color frame as long as the 
SC/H phase of the input signal is within 
the recommended ± 40°. (See Figure 3.) 

For a better understanding, consider 
four examples of different SC/H phase 
errors that may result in random color 
frame detection: 
Example 1: 

One input signal is at 0° SC/H phase 
and the second signal is at 100°. The sec- 
ond signal is in opposite color frame and 
80° off from its correct SC/H phase. 
Figure 4 shows a vector representation 
of the SC/H phase of the two signals 
along with an SC/H phase scale. 

+ 90 

+40 

+ 20 

o 

- 20 

- 40 

- 90 

Figure 4. Frame offset is shown. One signal 
with correct SC/H falls to the left, while the 
improperly phased signal appears to the right 
side of the circle. 

An SC/H phase monitor should in- 
dicate a framing error with the 
equivalent SC/H vectors on opposite 
sides of the vertical axis. Gen -lock detec- 
tion circuitry should determine that the 
signals are in different color frames. A 
frame error may not be indicated, 
however, if the detection circuitry is in 
error by only 10° (only 7.5ns timing er- 
ror on sync or approximately IOmV off- 
set in 50% point of sync detection). 
Example 2: 

One signal is at +80° SC/H phase and 
Circle (34) on Reply Card 
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It takes a unique graphics look 
to stand out from today's look - 
alike news productions. So 

we've built some unique graphics 
tools into our new ESS-3 Still Store 
that you won't find anywhere else. 

The ESS-3 lets you compose an 
unlimited number of elements, all 
with the fidelity of first generation 
video. You can cut and paste, key 
and drop shadow irregular shapes, 
and program your own dissolves, 
cuts and wipes. And with its var- 

iable compression you can insert 
over -the -shoulder stills-without 
a digital video effects unit. 

If you're bored with your titles 
simply scan in your own typefaces; 
then resize, compress, color and 
dropshadow to achieve your own 
new look. 

And, to make your news prepar- 
ation fast and effortless, the ESS-3 
displays 12 stills at one time for you 
to browse through and edit. Com- 
pare that to any description -only 

Circle (35) on Reply Card 

index system. 
So if you want to jazz up your 

news, and get the signal quality that 
comes only from Ampex, get the 
complete story on the new ESS-3. 

Atlanta (404) 491-7112 Chicago (312) 593.6000 
Dallas (214) 960-1162 Los Angeles (818) 240-5000 

New York/New Jersey (201) 825-9600 
San Francisco (415) 367-2296 

Washington, D.C. (301) 530-8800 

AMPEX 
Ampex Corporation One of The Signal Companies d 
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--90 
Figure 5. SC/H offset is shown. Both signals 
have the same color frame, but there is a 160° 
difference in SC/H phase. 

a second signal is at -80° (see Figure 5). 
Even though these signals are 160° apart 
in phase, they are theoretically in the 
same color frame (that is, on the same 
side of the vertical axis). Gen -locked 
equipment may exhibit the same prob- 
lems as if the two signals were not color 
framed, however, because there is a sync 
timing difference of approximately 
125ns between the two signals. 

Switching between these signals may 
cause a horizontal jump in the output 
signal, the typical result when signals are 
incorrectly color framed. Switching from 
a 0° SC/H phased signal to either of 
these signals should not cause the color 
frame to switch. 

+ 90 

+ 40 

+20 

o 

- 20 

-40 

90 

Figure 6. Frame offset is shown, but with on- 
ly a 20° difference in SC/H phase. 

Example 3: 
One signal is at 80° SC/H phase and 

the second signal is at 100° (see Figure 
6). The signals are not color framed even 
though there is only 20° SC/H phase dif- 
ference between them. An SC/H 
monitor should indicate a color frame er- 
ror and an SC/H error of 80°. Gen - 
locked equipment will give random 
results in framing, depending on the ac- 
curacy of detection. Again, 10° is ap- 
proximately 7.5ns sync time error or 
about 10mV error in detecting the center 
of sync. Switching to either of these 
signals from a correctly phased signal 
may cause a frame switch. 

Some SC/H phase monitoring equip- 
ment indicates only the difference in 

SC/H phase between two signals. The 
resultant display would be at 20° for the 
signals in Figure 6. This display doesn't 
indicate that both signals are off SC/H 
phase and improperly color framed. 
Switching between these two signals 
may cause a frame jump. 
Example 4: 

The signal is varying in SC/H phase 
field to field or over the field. Such an 
SC/H variation may cause signal jitter or 
inconsistent color framing results in 
some equipment. 

Causes for SC/H errors 
One major cause of SC/H errors is the 

incorrect setting of video outputs. A 
maladjustment of the studio reference 
output may add to any error on the out- 
puts of equipment, such as a TBC that is 
locked to the reference. There are a 
number of other causes and also some in- 
dications on the signal that there may be 
a problem. (See Figure 7.) Several ex- 
amples follow: 

SUBCARRIER 

NORMAL SYNC 

50% POINT 

GROUP DELAY 

REFLECTIONS 

COMPRESSION 

Figure 7. Signal distortions may result in 
SC/H phase errors. 

A video signal passing through a low- 
pass filter or video delay line with ex- 
cessive group delay will result in an 
SC/H error. This group delay will show 
on the 2T pulse signal as an apparent 
asymmetrical preshoot and overshoot. 

Figure 8 shows the results of an im- 
properly adjusted filter, as displayed on a 
monitor in the waveform-SC/H mode. 

Figure 8. This display of 2T pulse shows the 
effect of group delay error from an improper- 
ly adjusted filter with a resulting SC/H phase 
offset of 18° (displayed on a Magni Systems 
1527 monitor in the waveform and SC/H 
display mode). 

A mismatch in a termination in the 
system will create reflections and cause a 
step in the sync waveform. The change 
in shape of the sync will produce an 
SC/H error. The step can be seen on a 
bar test signal. A 25mV step can cause a 
10° to 30° offset in SC/H phase, depend- 
ing on sync rise time and the duration of 
the step. 
Sync compression can offset SC/H 
phasing. Sync compression often 
changes with the average picture level 
(APL), causing a variation in SC/H phase. 
Depending on the response time to APL, 
this phase variation may occur during a 
field or over many fields. Sync variations 
caused by compression can be measured 
by changing the APL of a test signal. 

Crosstalk between signals into sync 
can cause the sync shape to change in a 
number of ways that may affect SC/H 
phase. As a rule, the closer the distortion 
is to the center of sync and the higher 
the amplitude, the more likely that SC/H 
phase monitoring equipment will not 
give the same results as actual equip- 
ment in operation. 

Monitoring equipment 
There are several types of monitoring 

equipment that measure and display the 
SC/H and color frame in different ways. 
The display may be a bar graph, a 
degree readout, a picture monitor 
display, a vector dot or other CRT scales. 

When deciding on the equipment 
needed for a facility, consider the follow- 
ing questions: Does it have the accuracy 
needed? Will it make the measurements 
where they are needed? Is it self - 
checking? Is it easy to use? Does the dis - 
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THE SP -3/1. THE SURVIVOR 
JUST GOT BETTER. 

Many thought it was impossible. Now the 
SP -3A has a built-in variable speed electronic 
shutter. You can stop or slow down fast action. 
And what a change that's made! This new shutter 
has a range of 1/60th to 1/2000th a second. 
The shutter speed is right in the view- 
finder. You can option the SP -3A 
for triax or multi -core applications, 
and use it with an integral M-2, 
Beta: or 8mm format VTRs. 

The SP -3A is still the same 
durable workhorse it has always 

been. Surviving in African deserts or hurricane 
gales in Virginia. Getting broadcast images 
under the worst of conditions. 

NEC has taken a reliable sure shot, the 
SP -3A, and turned it into a stop shot. But that's 

not all. It costs only $14,500 
(head only). 

So take another look at The 
Survivor. There is absolutely 
nothing like it on the market 
today. What you see will stop 
you. Right in your tracks. 

Beta. is a registered trademark of Sony Corp. 

NEG 
IMAGINE WHAT WE'LL DO FOR YOU 

CaC Computers and Communications 

NEC America, Inc., Broadcast Equipment Division 1255 Michael Drive, Wood Dale IL 60191 Toll free 1-800-323-6656 In Illinois phone 312/860-7600 
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play interfere with other measurements? 
Will it solve color framing problems 
throughout the studio? 

Features of the SC/H and color frame 
monitoring equipment must be deter- 
mined to match the monitoring equip- 
ment to its application in the studio. Most 
SC/H monitors will not work on the VTR 
demod output because of time base jitter. 
Some monitors require accurate match- 
ing of timing between signals to correct- 
ly indicate color framing. Some will not 
display sync to show possible distortions. 
These are only a few examples of possi- 
ble limitations in monitoring equipment 
now available. 

Input SC/H phase detection 
Up to this point, only the signal SC/H 

phase and its measurement have been 
considered. Another cause of color fram- 
ing errors is the input color frame detec- 
tion of processing equipment such as 
VTRs, synchronizers, TBCs and gen - 
locked sync generators. The detection 
may not be centered at 0° SC/H phase or 
the equipment may not recognize that 
the color frame has changed. 

As stated in the definition of SC/H 
phase, 40° error in the signal allows up 
to 50° error in input detection before 
reaching the 90° undefined point of am- 
biguity. Some hysteresis at about 90° 
must be designed into the input lock of 
equipment so that changes in input SC/H 
phase will not cause frame hopping. 

These offsets will add together. For ex- 
ample, a wrong color frame determina- 
tion is initially made, the input signal 
SC/H phase is off by 40°, the input detec- 
tion is off by 35° and the hysteresis is 
±20°. The detection of the wrong color 
frame will not be corrected because 
these offsets add to more than 90°. 

The fact that the input detection may 
drift more than the output SC/H phasing 
indicates the importance of testing the 
input SC/H phase centering. If there are 
intermittent framing errors, drift may be 
a source of the problem. The equipment 
should switch to the correct color frame 
any time the input signal is within 40° of 
correct SC/H phase. 

Problems in detection 
Adding to other errors in detection, 

\\,....7\ SUBCARRIER 

NORMAL SYNC 

50% POINT 

25 

OFFSET IN SYNC 
CENTER DETECTION 

DELAY IN SYNC DUE 
TO INPUT FILTERING 

JITTER 

DETECTED AVERAGE 
IN LOCK CIRCUITS 

Figure 9. Detection errors result from im- 
properly adjusted equipment or from time 
base instabilities caused by VTRs. 

One violent strike and you're 
fried-downtime and lost revenue. 
Only our unique surge protection 
truly handles the big hits Y 
without exposing your 
equipment. Competitive 
systems can't. 
Before you get 
hit... call us. 

t." 
...... 

-. . ."w . .. -, ar-' .j.._ ': ' a.,3r.,:'.i.7. 
' . . ik ,+t .,! 

L.E.A. Dynatech 
12516 Lakeland Road, Santa Fe Springs, CA 90670 TWX 910-586-1381 (in CA) (213) 944-0916 (outside CA) (800) 654-8087 
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You Can 
With The Same Com .. 
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8000 Series Features 
EASY TO OPERATE 
Logical control layout minimizes potential 
for operator error. 
FIELD UPGRADEABLE TO STEREO 
Stereo is coming on strong. We keep you prepared 
so you can easily upgrade. 
EXTERNAL SERIAL CONTROL 
You can save now but still be prepared 
for the future. 
MACHINE CONTROL 
Intergroup's reliable machine control system 
interfaces with VTR's and film islands and 
features sophisticated time display. 
It's also field upgradeable. 

crate It 
e sed To B It. 

Model 8020 
"also availabt in 12 input rack mm.r_t version) 

FIVE YEAR WARRANTY 
We back our reputation for stanaout 
customer service with toll free technical 
assistance lines and one of the strongest 
-varrantieE in the industry. Our dealers 
are worldwide, call for the one 
nearest yo .i. 

rlodel 8001 

INTERGROUP 
"Creativity You Can Depend On" 

VIDEO S""SIF.MS 

INTERGROUP VIDEO SYSTEMS, INC. 
P.O. Box 14951 Gainesville, FL 32602-9990 

(800) 874-75901 In Florida (904) 335-0901 / TWX 810-825-2307 
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there are some signal differences that 
may contribute to the problem, but will 
not show on an SC/H phase monitor. See 
Figure 9. 

If the equipment is not detecting the 
center of sync properly, sync amplitude 
and rise time changes will affect the 
SC/H phase centering (or color frame 
detection). An offset error of 30mV in 
determining center of sync (approx- 

imately 10% of sync) will give approx- 
imately 30° change in SC/H phase detec- 
tion centering as the rise time changes 
between 100ns and 250ns. A change in 
sync amplitude will produce similar 
results depending on sync rise time and 
the amount of amplitude change. 

If incorrect filtering is used in the input 
circuits, the phase centering will change 
with rise time of sync. 

"From day one every piece of lkegami 
equipment from VCC has worked 
right out of the box." Buck Evans, KHJ Television 

"In running a large Los Angeles 
based TV station, we don't have 
time for production breakdown or 
monitor failure. VCC has made it 
their business to provide us with 
the finest broadcast television 
equipment the industry has to 
offer. Our Ikegami HK 322s, like 
all our equipment from VCC, have 
worked all the time, from day one." 
Whether you need a small piece 
of equipment or a large custom 
made system, Video 
Communication Corporation's 
full service staff of 
video professionals 
are ready to define 

and meet all your broadcast 
needs. We sell only brands that 
are manufactured to the strictest 
specifications and state-of-the-art 
standards, to guarantee you a 
trouble free production. At VCC, 
we feature a full line of Ikegami 
cameras and camera support 
making us the #1 choice of many 
of today's leading broadcasters, 
like Buck Evans. 

You will be impressed with the 
top quality care, service and 
equipment VCC offers your facil- 

ity. Write or call for 
your VCC Product 
Roster! VC C 

Broadcast Television Equipment Specialists 
NORTHERN CALIFORNIA:314 Martin Ave.Santa Clara,CA 95050(408)988-2968 
SOUTHERN CALIFORNIA: 2514 Ontario St. Burbank, CA 91504 (818) 954-0150 

Timing jitter in the signal may cause an 
offset because of loop responses in gen - 
lock circuits. 

When a smooth or gradual change in 
SC/H phase occurs, some equipment will 
not change color framing, even though 
there is an offset of hundreds of degrees. 
If there is a noise burst, color framing 
may not recover until an abrupt change 
in sync occurs. 

Testing input detection 
There are few instruments for testing 

input detection of color frame. Some 
tests can be done by offsetting the SC/H 
phase or color frame of several different 
signal outputs and patching these signals 
together through a switcher to simulate 
switched offsets. 

A programmable generator is a con- 
venient method to check such circuits 
because all parameters can be varied 
easily. A change in sync amplitude will 
test sync center detection. Sync rise time 
variations will test input filtering. Jitter 
will test lock circuits. 

To check SC/H detection centering, 
vary the SC/H phase until the equipment 
switches color frame. Then, change the 
SC/H phase back until the color frame 
switches back. The offset in detection 
centered at 0° is equal to the offset of the 
switching angles from symmetrical 
around 90°. This test may be repeated 
for each of the sync variations men- 
tioned here. 

To adjust centering, set the signal to 
switch between 40° and 140° and back. 
Adjust the equipment under test so that it 
reliably switches color frame as the 
signal is switched. Fine -adjust to a center 
of range that will switch reliably. The 
100° shift (80ns) in sync should cause a 

180° (14Ons) shift in the output. 
In some equipment, the phases are ad- 

ditive so that the 8Ons less the 140ns 
leaves a net shift of 6Ons in sync when 
the color frame is switched. If the signal 
SC/H phase is switched between 0° and 

Figure 10. Display of a video signal with a 
programmed 40° SC/H error. 
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Low Cost Performance 
OMEGA cartridge machines 

embody ITC quality at an 
affordable price with features to 
delight everyone ... including 
low-cost stereo performance. 

OMEGA cartridge machines 
have simple, clean electronics 
for clear, accurate audio 
reproduction with the features 
you need. Microprocessor 
technology brings you many 
operational flexibilities with easy, 
economical maintainability. A 

crystal referenced DC servo 
motor provides audibly less 
wow and flutter, reduced heat 
and selectable speed operation. 

OMEGA mono reproducers 
are field upgradeable to stereo 
while OMEGA mono recorders 

have a selectable 1 kHz cue tone 
defeat and include a built-in 
microphone preamp. With direct 
microphone input and ITC's 
"FB -1" telephone answering 
interface, your facility can offer 
automatic dial -in information or 
perform a wide variety of news- 
room and research functions. 

CALL US TODAY to discuss 
financial options on ITC's 
complete line of cartridge 
machines. 
99B Cartridge Machines, 
"The Best" 

DELTA Cartridge Machines, 
"Today's Most Popular Cartridge 
Machines" 
OMEGA Cartridge Machines, 

"Affordable Performance You 
Can Trust" 

When newer technology 
emerges, it will come from 
International Tapetronics 
Corporation/3M, "The Leader 
in Reliability and Service." 

In the U.S., call toll -free 
800-447-0414, or collect from 
Alaska or Illinois 309-828-1381. 
In Canada, call Maruno 
Electronics, Ltd. 416-255-9108. 
In most countries outside the 
United States and Canada, 
information on ITC equipment 
can be obtained through local 
distributors. 

International Tapetronics Corporation/3M 
2425 South Main Street 

P.O. Box 241 
Bloomington, Illinois 61702-0241 
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DEVICE OR SYSTEM UNDER TEST 

INPUT 

REFERENCE 

OUTPUT 

MAGNI 2015 
PROGRAMMABLE GENERATOR 

OUTPUT 1 

OUTPUT 2 

OUTPUT 3 

MAGNI 1527 
INTEGRATED MEASUREMENT 

PACKAGE 

INPUT A 

INPUT B 

EXTERNAL 
REFERENCE 

Fgure 11. A test system configuration using a programmable signal generator and SC/H phase 
measurement package. 

180°, there would be no residual offset in 
sync when the color frames switch. 

Test the system response time by 
switching color frame and checking the 
time required for the system to recover. 
Some equipment will switch within one 
field and others will take several fields. 

Figure 10 shows a programmed offset 
at the output of a programmable 
generator when displayed on an SC/H 
phase monitor. Figure 11 shows an SC/H 

phase and color frame test setup to check 
both outputs and inputs. 
Example: 

When the signal output is set to +40° 
SC/H phase, the equipment being tested 
should remain in the same color frame. 
Change the output SC/H phase to + 140° 
and check that the gen -locked equip- 
ment changes color frame. The output 
sync shifts by 8Ons and the equipment 
output sync should shift by 140ns 

(1/2 -cycle of subcarrier) or recognize a 
color frame error. 

Now change the generator back to 
+40° and check that the equipment 
changes back to the original color frame. 
A second output from the generator can 
be set to provide a continuous 0° SC/H 
phase for a reference. 

Steps to success 
In order to produce consistently high - 

quality video, it is advantageous to make 
sure that the production facility equip- 
ment is all SC/H phased. In checking the 
phase condition of the facility, there are 
four steps to SC/H and color frame 
testing: 
Determine the signal SC/H phase. 
Compare signals to determine color 
framing. 
*Acquire the SC/H phase and color 
frame monitoring equipment. 
*Check equipment input detection cir- 
cuitry. 

The correct SC/H and color frame 
monitoring equipment, along with equip- 
ment to test color frame detection, can 
improve the productivity of any studio. 

1:r4))ll 

The indispensible 
curvebender. 

Of b° 

"A one -of -a -kind problem solver"-that's what 
critics and users have said about Orban's 672A 
(Mono)/ 674A (Stereo) Graphic Parametric Equalizers. 

The equalizer's continuously variable center fre- 
quency, bandwidth, and boost/cut and tunable high - 
and lowpass filters make the 672A/674A a superior 
replacement for conventional graphic equalizers, 
notch filters, and high- and lowpass filter sets. And 
this versatility is delivered with pure musicality that's 
easy on the ears-and at a price that, by comparison 
to the units it replaces, is easy on the budget. 

The 672A/674A will quickly become the center- 
piece of your production room. Contact your local 
dealer for a demo of Orban's indispensible curvebender. 

Orban Associates Inc. n 645 Bryant St., San Francisco, CA 94107 
(415) 957-1067 Telex: 17-1480 
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UNWANTED FRAME 
GRABBING STOPS HERE 

LL =ITCH 

INILT VIDEO -__-. STATUS 

EXTERNAL REFLR(NCE 
101. leC.IO 

DFS-3000N Digital Frame Synchronizer 

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

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

LEITCH 
Progressive Concepts in Television Technology 

J7PLT PIHSE 
DFS-3000N 
DIGITAL FRAME 
SYNCHRONIZER 

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 L.S.A. 1-800.231-9673 
In Canada 1-800-387-0233 

Leitch Video of America, Inc. 
825k Greenbrier Circle 
Chesapeake, VA 23320 
(804) 424-7920 
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The folded unipole antenna 
By John H. Mullaney, P.E. 

The folded unipole antenna offers several advantages for stations 
with inefficient arrays or deteriorating ground systems. 

The folded unipole antenna has been 
around for a long time. Yet many engi- 
neers are not familiar with its design. 
Even so, the unipole AM antenna offers a 
number of advantages, making it worth 
consideration by stations that have old 
and inefficient arrays, deteriorating 
grounding systems or that simply would 
prefer to have a grounded tower. These 
advantages are especially important 
when the station wants to add an FM 
antenna or reduce the problems associ- 
ated with lightning and ungrounded 
towers. 

Compared to both series -fed vertical 
and toploaded antennas, the unipole of- 
fers several specific benefits. The unipole 
has greater radiation resistance. For 
those stations concerned about AM im- 
provement, the folded unipole antenna 
provides greater system bandwidth than 
does a series -fed antenna. The folded 
unipole antenna's base impedance can 
be varied, making coupling and band- 
width easy to control. Conversely, the 
base impedance for a series -fed antenna 
cannot be easily changed. 

For those installations that suffer from 
instability in inclement weather, the fold- 
ed unipole can be a real blessing. The 
antenna maintains its operating charac- 
teristics in most types of weather with 

RADIUS a, 

f- S 

RADIUS a, _L 

i 
z 

1 

Figure 1. The folded unipole antenna can be 
thought of as a k5 -wave folded dipole antenna 
perpendicular to the ground and cut in half. 

Mullaney is a consulting engineer and president of 
Mullaney Engineering, Gaithersburg, MD. 

few of the problems found in some 
series -fed installations. 

Unipole theory 
The folded unipole antenna is really a 

grounded vertical structure with one or 
more conductors folded back parallel to 
the side of the structure. It can be 
visualized as a half -wave folded dipole 
perpendicular to the ground and cut in 
half. (See Figure 1.) This design makes it 
possible to provide a wide range of reso- 
nant radiation resistances by varying the 
ratio of the diameter of the folded -back 
conductor in relation to the tower. Top - 
loading can also be used to widen the 
antenna bandwidth. 

The folded unipole antenna could be 
called a modification of the standard 
shunt -fed system. Instead of a slant wire 
that leaves the tower at an approximate 
45° angle (as used for shunt -fed systems), 
the folded unipole antenna has one or 
more wires attached to the tower at a 
predetermined height. The wires are 
supported by standoff insulators and run 
parallel to the sides of the tower down to 
the base. 

The tower is grounded at the base. The 
folds, or wires, are joined together at the 
base and driven at this point through an 
impedance matching network. Depend- 
ing upon the type of folded unipole 
antenna used, the wires may be con- 
nected to the tower at the top and/or at 
predetermined levels along the tower 
with shorting stubs. 

The folded unipole can be used on tall 
(130°) towers. However, if the unipole is 
not divided into two parts, the overall ef- 
ficiency or unattenuated field intensity 
will be considerably lower than the nor- 
mally expected field for the electrical 
height of the tower. (See related article, 
"Tall Towers," page 68.) For shorter 
towers, however, the folded unipole 
design is less involved. 

Calculating the impedance and operat- 
ing characteristics of a folded unipole 
antenna is quite complex and will not be 
covered here. Instead, this article will ex- 
amine some of the other important 
aspects of the system. 

Most broadcast folded unipole anten- 
nas use three folds on tower widths from 

TOWER 

FOLDED UNIPOLE WIRES 

FOLDED 

UNIPOLE WIRES 

TOWER 

Figure 2. The folds of the antenna are ar- 
ranged either near the legs of the tower or 
near the faces of the tower. 

15 inches to 48 inches. The folds are ar- 
ranged either near the apexes of the 
triangle of the tower or near the sides of 
the tower, as shown in Figure 2. 

The various equations related to folded 
unipole antennas reflect the number of 
factors that affect the antenna's im- 
pedance. Not apparent from the equa- 
tions, however, are the structural and en- 
vironmental problems that can be en- 
countered. For instance, the spacing of 
the folds from the tower can cause a 
windloading problem. Furthermore, the 
accumulation of ice on the bottom of the 
fold wires and in the strain insulators can 
cause the VSWR to increase, detuning 
the transmitter as the base impedance 
changes. 

These problems can be addressed by a 
triangular brace on the top of the tower 
cross -arm at the termination of the folds. 
(See Figure 3.) The arm's spacing should 
not exceed four times the tower's width 
or side dimension. The best way to keep 
ice from building up around the base in- 
sulator termination is through the use of 
a shield -shaped funnel made from copper 
or sheet metal. This can be used to cover 
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THIS IS THE ONE. 

THIS IS THE ONLY. 
DO NOT 'r i -H T -e INSIDE * THIS SIDE FACES FUN. sir. 

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

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

Sony's Betacam BCT series cassette is the only one to record on. 
Our exclusive VIVAX" magnetic particles, special binder sys- 
tem, new surface treatment and anti -static shell are all specif- 
ically designed to ensure the highest level of durability and 
reliability. And most of all, the best audio and video signal 
performance possible. 

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

SONY 
Proud supplier of tape 
for the Goodwill Games 
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TOP BRACE 

,:a TOWER 

Figure 3. The top brace supports the entire 
weight of the folds, which are anchored near 
the base. 

the top of the strain insulator. 
The funnel not only protects the strain 

insulators from ice accumulation, but 
also acts as a corona shield. These fun- 
nels should be approximately four to 
eight inches in diameter. 

Ground system losses 
If you compare a series -fed antenna 

with a folded unipole antenna of the 
same height and similar ground system, 
you'll find that the unattenuated field ef- 
ficiency is identical. However, if a series - 
fed system is many years old and suffer- 
ing from a deteriorated ground system, 
the results may be quite different. 

In cases in which the ground system 

Play Only Is 
Hard Work 

Radio automation can be tough 
on a tape transport. That's why 
you should equip your system 

with the hard-working Revox PR99 
Playback Only. 

The PR99 is Swiss -engineered and 
German -built to perform smoothly and 
reliably. Hour after hour. Day after day. 
Year in and year out. 

Revox reliability is no accident. It is 
based on a solid die-cast chassis, 
heavy-duty reel motors, a servo cap- 
stan motor, and contactless switch- 
ing. In the Studer Revox tradition, 
every part is assembled and checked 
with meticulous precision. 

The PR99 Playback Only also 
offers front panel controls for repro 
level, EOM stop delay time, and tre- 
ble EQ for low and high speeds. A 
front panel light indicates presence of 
EOM signal. Audio, status, and re- 
mote signals are carried through a 
single multipin connector, so you can 
replace playback units in a matter of 
minutes. The PR99 Playback Only is 
available in 3.75/7.5 or 7.5/15 ips tape 
speed combinations. 

117M D)EZ _r,3 REVOX 
Studer Revox America 
1425 Elm Hill Pike, Nashville, TN 37210 
(615) 254-5651 

One more thing: this rugged ma- 
chine also goes to work for less money. 
It has a suggested list price lower than 
the primary competition. 

If you're looking for a playback unit 
that thrives on hard work, look closely 
at the Revox PR99 Playback Only. Call 
or write today for more information and 
the location of your nearest Revox 
Professional Products Dealer. 

.a>ï. 
. . 

ts 
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has deteriorated from weather, chemical 
action or vehicle traffic, the folded uni - 
pole antenna can provide an increase in 
unattenuated field intensity. This occurs 
because the antenna currents divide in 
accordance with the impedance of the 
line portion and the tower. Therefore, 
less current flows in the ground 
resistance portion of the system, 
resulting in higher efficiency. 

The folded unipole antenna is not a 
panacea to eliminate ground systems, 
but it does have the capability to work 
with a deteriorated ground system. The 
overall tower height determines the 
maximum efficiency you can expect 
from an antenna system and the folded 
unipole antenna can only work within 
these limits. 

Bandwidth and coupling 
Bandwidth and RF coupling to an 

antenna go hand in hand regardless of 
the method used to excite the system. All 
elements between the transmitter output 
circuit and the antenna must be ana- 
lyzed, first by themselves, then as part of 
the system bandwidth. In any transmis- 
sion system, the total system bandwidth, 
not only the bandwidths of individual 
components, is of primary concern. 

The antenna's bandwidth depends 
upon its base impedance and the rate at 
which its reactance changes with fre- 
quency. The antenna bandwidth is con- 
sidered to be the frequency band within 
which the power is equal to or greater 
than one-half the power at resonance. It 
is expressed in equation form as follows: 

Af = 2Ra 

dx 
df 

Where: f =bandwidth in kilohertz 
between half -power 
points 

Ra =measured antenna 
resistance in ohms 

=slope of reactance curve 
at the resonant 
frequency 

The effective bandwidth doubles when 
the generator is matched to the antenna 
circuit. The Q of a folded unipole anten- 
na can be determined from the equation: 

Q = f, 

dx 

df 

Where: fo = operating frequency in 
kilohertz 

Of = bandwidth of antenna in 
kilohertz 

Antenna bandwidth is the difference in 
frequency between two points at which 
the power output of the transmitter 
drops to one-half the midrange value. 
The points are called half -power points. 
A half -power point is equal to a VSWR of 
5.83:1, or the point at which the voltage 

Continued on page 68 
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Meet our newest Microstar;' an affordable, 
expandable 23 GHz STL. Planning to grow? Microstar's 

simple plug-in modules let you expand from simplex 
to duplex transmission, and add protection, much 

qF UNIT easier than any other radio. 
r XMTR 
2 ROAN Need versatility? Microstar 23 lets you combine 

Ti communications with your video or aural 
TI IN/OUT 

VIDEO 
Vi DEC OUT transmission. And since Microstar is the only 

XMTR 6 
INTEr.vn 

(r RCVRI 

_y 
gUDlO JDDT 23 GHz STL to meet EIA standard RS -250-B, 

(1 Video Simplex . 1 Duplex TI) 
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it's the only radio that won't degrade your 
signal. Best of all, the Microstar 23, like the 2, 7, and 

13 GHz Microstars, is competitively priced. 
So if there's a 23 GHz STL in your future, take a good 

look at Microstar 23. There's really no comparison. Contact 
Harris Broadcast Microwave, 967 Stierlin Road, Mountain View, 
California 94043. (415) 969-9100 Telex 17-2584. 

FOR YOUR INFORMATION, 
OUR NAME IS 

HARRIS 
Harris Broadcast Microwave 

MI HARRIS 

"This STL really 
puts it all together" 

"For television 

and radio." 
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"With 3M Switchers, We've Got 
Control Right At Our Fingertips." 

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

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

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

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

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

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

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

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

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

3M Broadcasting & Related Products Division 

3M 
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Continued from page 64 
response drops to 0.7071 of the 
midrange value. 

in broadcasting, equal power in the 
sidebands is desirable. Because power is 
proportional to the square of the 
amplitude of modulation, power is equal 
to one-fourth that of the unmodulated 
carrier. In actual practice, a sideband 
VSWR of less than 1.2:1 within the band- 
width of the program content would be 
preferable. 

A typical situation 
The following example should provide 

a better idea of how a folded unipole 
antenna design can be used to improve a 
station's signal. The information was ob- 
tained from an actual operating station, 
so the problems and solutions represent 
real -life situations. 

The station was operating with 1kW at 
730kHz with a non -directional antenna 
system. The 300 -foot series -fed tower 
was unstable, especially during inclem- 
ent weather. The antenna system was 
more than 18 years old and the ground 
system was in questionable condition. 

Over the years, several buildings had 
been built on top of the ground system, 
causing it to further deteriorate. A side - 
mounted FM antenna had been installed 
near the top of the AM tower, thereby re- 
quiring the use of a coaxial isolation 
transformer. A preliminary study in- 
dicated that it was not possible to replace 

the ground system. The station wanted might help solve the coverage problem. 
to know if a folded unipole antenna The first step in any redesign is to fully 

Tall towers 
The fact that 5012 or some other 

usable drive point can be obtained on 
a tall tower does not necessarily make 
the tower an efficient radiator. For this 
discussion, consider anything over 
130° a tall tower. 

Generally, an AM station that in- 
creases its tower height by locating on 
an FM tower is not allowed to operate 
with the efficiency that would be ex- 
pected from the taller tower. The FCC 
requires that the station reduce the in- 
put power to the antenna so that it will 
produce the same unattenuated field 
efficiency for which it is presently 
licensed. This requirement is based on 
a mutual assumption that the station's 
efficiency has not changed. 

Unfortunately, in a majority of the 
cases in which an AM station has 
moved to a tall FM tower, the station 
finds that it has increased its band- 
width, but with a noticeable reduction 
in signal level. The move often causes 
instability too. Some stations even find 
that the AM signal appears on the FM 
carrier at plus or minus the AM 
frequency. 

The installation of a folded unipole 
antenna is a complex process, 
especially on a tall tower. Although the 
math indicates that a series -fed tower 
can usually be modified, there are a 
few tricks of the trade that must be 

followed. 
Often, the folds on tall tower installa- 

tions have been run either to the top of 
the tower or just below the FM anten- 
na. This may not be the best solution. 
Sometimes, it's better to use an upper 
and lower set of folded unipole anten- 
nas. In these cases, the bottom section 
would start at the base, going up ap- 
proximately 90° where the folds are 
bonded to the tower. 

On some tall towers a second set of 
folds would start at the top and go 
down the tower to approximately the 
90° point. Here, the top three folds 
would be connected and tuned through 
a variable vacuum capacitor con- 
nected to the tower. The upper section 
tends to couple into the lower folded 
unipole, so some adjustment may be 
required. This capacitor would then be 
tuned by remote control to obtain 
maximum field strength. After the 
maximum field intensity is obtained 
through this adjustment, the station 
power can be adjusted to the licensed 
unattenuated field intensity. 

Folded unipoles can also be used to 
detune tall towers if reradiation is a 
problem. Detailed information on this 
process is available from the author. 
Write John H. Mullaney, P.E., 9049 
Shady Grove Court, Gaithersburg, MD 
20877. 

"For the same price in 10x1 Routing 
Systems, I'll take GVG every time." 

When you can invest in a superior system for the same price as most 10 x 1 

routers - Grass Valley Group makes it nearly impossible to look anywhere else. 
Add the industry's longest list of options and you've got the most responsive 

and dependable 10 x 1 Routing System available today. 

Call today and ask about the best configuration for your facility. 

Grass Valley Group 
A TEKTRONIX COMPANY 

STRENGTH YOU CAN RELY ON 

THE GRASS VALLEY GROUP, INC.® - P.O. Box 1114 - Grass Valley, CA 95945 USA - Telephone (916) 273-8421 - TRT: 160432 - OFFICES. New York (201) 845-7988; District of Columbia (301) 622-6313: Atlanta (404) 493-1255; 
Chicago (219) 264-0931; Minneapolis (612) 483-2594: Dallas/Fort Worth (817) 483-7447: Los Angeles (818) 999-2303; San Francisco (415) 968-6680. 
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FINISH UP ON TIME WITHOUT SACRIFICING QUALITY. 

You want it quick and you want it good. In 
today's competitive post -production audio/ 
visual scene, the rewards go to those who 
can produce results that are quick and 
good. That's why TASCAM designed the 
MS -16 1" 16 -track recorder-to bring 
together top-notch audio quality plus pre- 
mium features that streamline production 
and move you ahead of schedule. 

Quality reproduction starts with the 
heads, and TASCAM has three decades of 
design experience behind the MS -16's new 
micro -radii heads. They bring "head 
bumps" under control and ensure flat fre- 
quency response. And unlike most tape 
machines, the MS -16 record/sync and play- 
back heads are identical in performance. 
Because sync response equals repro response 
on the MS -16, you can make critical EQ 
and processing decisions on overdubs or 
punch -ins without having to go back and 
listen a second time. You get what you want 
sooner and with fewer headaches. 

The MS -16 cuts down on the time you 
spend locking up with other audio and 
video machines as well. A 38 -pin standard 
SMPTE/EBU interface affords speedy, single - 
cable connection with most popular syn- 
chronizers and editing systems. It's the easy, 
efficient way to get the most out of today's 
sophisticated synchronization equipment. 
The MS -16's new Omega Drive transport is 
tough enough to stand up to long days of 
constant shuttling... while handling tapes 
with the kid -glove kindness they deserve. 

Record/Function switches for each track 
allow effortless, one -button punch -ins. 
Input Enable allows instant talkback dur- 
ing rewinds, fast forwards and cue searches. 
These features speed you through sessions 
and let you concentrate on the project at 
hand ...not on your tape machine. 

Take a closer look at the MS -16. See your 
TASCAM dealer for a demo or write us for 
more information at 7733 Telegraph Road 
Montebello, CA 90640. 

THE TASCAM MS -16 SIXTEEN TRACK 

TASCAM THE SCIENCE OF BRINGING ART TO LIFE. 

© Copyright 1985 TEAC Corporation Of America Circle (48) on Reply Card 
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1GM... 
POSITIVELY SUPERIOR 

IGM -SC and IGM -EC 
...the Ultimate System Controllers 

IGM -SC 
Sophisticated 
Unlimited Programming 
Easy Operation 
IBM PC Controlled 
Full Live Assist 
Highest Audio Specs. 

IGM -EC 
Economical 
Syndicator & Satellite 
Programming 
Easy Operation 
Computer Controlled 
Backed by IGM Service 

Call us at (206) 733-4567 

10M _-V \ CATO\S 
282 West Kellogg Road Bellingham, Washington 98226 

IBM and IBM PC are trademarks of International Business Machines Corporation. 
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SMPTE/EBU TIME CODE 
READER AND CHARACTER GENERATOR 

THE STANDARD OF THE INDUSTRY 
MODEL DR -107B 

Provides for unsurpased code reading using "The McFadin Window'® decoding 
time code from a VTR at speeds of 1/100 to 100 times. (machine dependent) 
Very useful for window dubs for off-line editing and video monitor viewing. 
Highly legible and unique 'Font'. 
All front panel controls for easy positioning of character display including 
vertical interval insertion. 
Drop frame indication, choice of Time Code or User -Bit display, restored Time 
Code output for dubbing, 13/4" rack mounting and parallel BCD output. 
A five year warranty including parts & labor, included. 

GRAY ENGINEERING LABORATORIES 

504-P West Chapman Avenue 
Orange, CA 92668 7141997.4151 

understand the characteristics of the cur- 
rent system. The base impedance was 
measured and carefully documented. A 
series of four radials, every 90° from the 
tower, were marked out and field - 
strength measurements were taken at 10 
locations along each radial. 

Modifying the tower 
Based on the results of the 

measurements, the station's antenna 
system was found to have a low unat- 
tenuated field efficiency. The station 
decided to use a 3 -wire folded unipole 
antenna to improve the efficiency. 

The first step was to reduce the 
transmitter power to 500W so the riggers 
could install the three folds on the tower. 
The tower had a 36 -inch face, making 
the installation fairly straightforward. 
The riggers were warned to be careful 
and to not allow the folds to come into 
contact with the tower during the instal- 
lation process. The folds were spaced 24 
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Ovx Smart Kittle Switch Now Has The Self 
CZI 1Ni-TR 
Of A Yoga Enthusiast 

In 1979, our "Smart Little Switch" led the industry. At the time, this 10 x 10 switch had things pretty 
well under control. With its HDTV performance and component capability at NTSC prices, it soon 
had risen to become our fastest selling product. Today, it's still the source of considerable peace of 

mind on the part of users. Now we've teamed the Smart Little Switch with our new Series 1 

Controls and are achieving far greater levels of self-control. With a wide range of options, 
users can add big system features to any Series 10 ever built. Just connect our PCA -904A 

Control containing one of its many software programs to the comm line and you have 
X -Y control of the entire matrix - in one rack unit. Insert a different program and 

you have sequential control that even remembers what you do for the time you 
do it. That's not all. Select from our growing library of software programs, 
in combination with Series 1 Controls, and you can achieve such big system 

features as: Batch switching from a VDT or computer, or simply from 20 

push buttons, each programmed for a different batch Dedicated two - 
bus control in a single rack unit Long distance computer control via 
modems. How's that for control? Using our new Series 1 Controls, 
there's no end to the system well-being that can be achieved if you 

put your mind to it. Why not Lotus Position your Series 10 for 
higher levels of control. If you're not a Series 10 user, with a 

little serious meditation you could be. To order, control 
yourself and call: 800-854-2831 NA. 619-263-7711 CA. 

Leaders in Signal () Switching and Control 

AIIIPt 
5275 Market Street, San Diego, California 92MA 
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CABLE 

ICE SHIELD FUNNEL 

3.FOOT 
FIBERGLASS 
INSULATOR 

TURNBUCKLE 

o 

TOWER 

Figure 5. The lower ends of each fold are in- 
sulated with a fiberglass rod and protected 
with a funnel -shaped ice shield. 

inches out from the tower face and run 
from the 300 -foot level to the tower base. 
(See Figure 4.) 

After sign -off, three pieces of 4 -inch 
copper strap were installed across the 
base insulator and soldered to the 
ground system and tower. The lighting 

chokes and FM isolation transformer 
were removed and the FM transmission 
line was bonded to the tower every 20 
feet. The lighting system neutral wire 
also was bonded to the base of the tower 
and again at the obstruction lamp level. 
The three folds were then bonded to the 
top of the tower. 

At the base, the folds were terminated 
with 3 -foot fiberglass strain insulators, as 
shown in Figure 5. Because the station is 
located in snow country, funnels were 
placed on top of the insulators to prevent 
ice from detuning the system. The three 
fold wires were then bonded together 
and a single wire was run from the tower 
to the coupling house. 

The folded unipole antenna design had 
a characteristic impedance of 502, so the 
folds were shorted to the tower at 160 
feet from the top of the tower. The 
design stage predicted an impedance of 
50+j122í2. The actual measured im- 
pedance was 50 +11352. The distance 
between the coupling house and the 
tower accounted for the additional induc- 
tive reactance. 

After modifications were completed, it 
was time to again measure the field in- 
tensity. The same 10 points along all four 
radials were checked, and the results 
were encouraging, showing an increase 
of approximately 11% in field intensity. 
The station sounded louder, had better 
frequency response, and to the listener, 

seemed to have broader tuning. The 
change from a series -fed to folded 
unipole antenna was a success for this 
station. 

The folded unipole antenna is a useful 
device for many stations. It can solve 
problems in a relatively inexpensive 
manner, often making construction work 
unnecessary. The grounded nature of the 
folded unipole tower is a real advantage 
to stations that are plagued by lightning 
or that plan to install an FM antenna. For 
many installations, the folded unipole 
antenna is equivalent to or better than 
an identical height series -fed antenna. 
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7000 
Our premier consoles are de- 
signed for simplicity and reliabili- 
ty. The 7012 and 7012A consoles 
continue to be today's choice, al- 
lowing broadcasters excellent 
sound quality with efficient VCA 
control, all at a cost well below 
what others charge for less. 12 
channels, 22 inputs, full stereo, with 
your choice of metering functions. 
Clearly an excellent console for 
today's broadcast needs. 

We HaveYour 
Console! 

the 
Sound 

Solution 

7512A 
This console continues the Howe tradition 
of simple -to -operate, reliable products, but 
adds features to make the operator's job 
even easier. These include: remote control 
for machines a clock and timer 2 talkback 
circuits, and much more. Comprehensive 
operator control and superior sound qual - 

Expandable 
at any time 

9000 
The latest in the legacy of quality 
consoles from Howe, the 9000 is 
available from 8 to 22 channels 
tailored to your needs. There is no 
costly mainframe, but full modular 
capability is built in. 3 inputs per 
channel, mix -minus on all chan- 
nels, sealed membrane switches 
for channel and machine control, 
and unmatched audio perfor- 
mance. These features and more 
combine to give the broadcaster 
outstanding flexibility. 

ity make the 7512A an exceptional choice. Circle (52) on Reply Card 
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FROM A PORTABLE, 
SELF-CONTAINED VOCAL PA TO 

LARGE CUSTOM SYSTEMS, 
FOSTEX PRODUCTS AND 
COMPONENTS DELIVER. 

VICROPI-ONES 'E/'%h:E S'STEMS _OUDSPEAKER COMPONENTS 
FEAD.--HONES AMPJ1IERS MIXERS RE=ORDERS SYNCHRONIZERS 

FOSTEX RP TECHNOLOGY 

if you work with sound, you owe it 
to yourself and your clients to audition these 
remarkable transducers. To date, they have 
received over twenty international patents. 

2e1 

Fostex 
PRO SOUND DIVISION 

15431 Blackburn Ave. 
Norwalk, CA 90650 
(213) 921-1112 
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Integrating 
AM and FM 

antenna systems 
By Lewis M. Owens 

A tall tower can be incorporated into an AM directional 
array to provide better coverage for your FM station. 

However, you must plan carefully. 

With the rise in FM station popularity, 
the second -cousin relationship between 
AM and FM installations is changing. In 
the early days of FM, stations typically 
stressed the coverage of the AM facility 
over the FM. Today, however, stations 
are interested in maximizing FM 
coverage. This process often requires 
replacing typically short AM towers with 
much taller towers to provide the needed 
height for the FM signal. Incorporating 
these tall towers into an AM directional 
array requires planning and construction 
because such tall towers are often elec- 
trically far too long for efficient AM 
radiation. 

There are various methods available to 
electrically shorten an AM/FM tower. 
One key lies in being able to use a 
physically long (tall) structure and, in 
some installations, detune the upper por- 
tion so the AM signal "thinks" the tower 
is really much shorter than it is. 

Field efficiency 
The FCC rules provide a convenient 

chart that allows you to determine the 
approximate effective field at one mile 
based on antenna height. The chart, 
shown in Figure 1, is predicated upon a 
power of 1kW. The field intensity is the 
inverse distance value measured at one 
mile. 

From the chart, you can see that max- 
imum field intensity is achieved when a 
tower has a height equal to 0.625 
wavelength, (or, as it is more commonly 
expressed, 5/8 -wavelength.) It would ap- 
pear, according to the chart, that op- 
timum efficiency would be obtained from 
a tower exactly 5/8 -wavelength tall. Un- 
fortunately, towers are affected by a 
number of factors and the predicted 
dimension is usually somewhat different 
than the actual physical structure. 

Owens is an engineering consultant and owner of 
Radio Engineering Services, Lexington, KY. 

Influencing factors 
Some of the factors that can influence 

the electrical length of a tower are more 
obvious than others. Side -mounted or 
top -mounted FM antennas and tower 
lighting chokes are obvious influencing 
factors. 

Another factor involves the physical 
width of the tower. For example, a tower 
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The top section of the 660 -foot tower after the 
FM antenna was mounted. 

having a face width of 48 inches and 
height of 400 feet would have a 1% W/H 
ratio. That is, the width is 1% of the elec- 
trical height. Don't confuse this factor 
with the effective tower diameter. The 
effective diameter can be precisely deter- 
mined only for a solid pole antenna. A 
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Figure 1. Effective field intensity at one mile (FCC Figure 8). 
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EXCELLENCE IN THE 

AMERICAN TRADITION 

American business tradition is character- 
ized by unsurpassed excellence in service, 
reliability and quality. True to this tradi- 
tion, Gray does it the old-fashioned 
American way-we do it right the first 
time! 

Teamed with quality cameras from 
Ikegami, Gray offers the finest equip- 
ment and over a decade of video 
engineering expertise. Call your local 
Gray office for excellence in service, 
reliability and quality. 

ALBANY, GA (912) 883-2121 
ATLANTA, GA (404) 956-7725 
BATON ROUGE, LA (504) 928-1171 
BIRM.NGHAM, AL (205) 942-2824 
CINCINNATI, OH (513) 896-1011 

FT. WALTON BEACH, FL (904) 651-8546 
FT. LAUDERDALE, FL (305) 523-3637 
GAINESVILLE, FL (904) 332-2436 
HUNTSVILLE, AL (205) 881-5840 
KNOXVILLE, TN (615) 588-7161 

N. LITTLE ROCK, AR (501) 758-3234 
MEMPHIS, TN (901) 525-1135 
MIAMI, FL (305) 591-3637 
MOBILE, AL (205) 476-2051 
NASHVILLE, TN (615) 883-9175 

NEW ORLEANS, LA (504) 733-7265 
(504) 733-7290 

ORLANDO, FL (305) 896-7414 
ST. PETERSBURG, FL (813) 823-6840 
TAMPA, FL (813) 885-1411 

GRAY 1 . /¡/ 
IA\ ` e 1J/ V U . Li f CONSUL T AN T S 1 NC 

404 SANDS DR. ALBANY, GA 31705 [912) 883-2121 TWX # BIO -781-5110 
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self-supporting tower would create a 
worst -case situation. 

A less obvious factor would be the 
height of the top beacon or lightning rod. 
Using the previous example, a 48 -inch 
lightning rod would add 1% to the elec- 
trical height. Another common factor is 
the influence of FM or TV transmission 
lines mounted on the AM tower. These 
lines are often mounted on standoff in- 
sulators for the first 1/4 -wavelength of the 
tower. lsocouplers and communications 
antennas also can affect the electrical 
length of the tower. 

You know that many factors can affect 
the operating height of an AM tower, but 
how do these elements come into play in 
real -life situations? 

Tall tower No. 1 

An FM station was operating from its 
AM tower site by using one of the direc- 
tional antenna towers. The 6 -bay anten- 
na was side -mounted on a 300 -foot (69°) 
tower that was part of a parallelogram 
array. The center of radiation was only 
279 feet. Even worse, the 36 -inch face of 
the AM tower caused severe distortion in 
FM coverage. Errors of ± 6dB in the 
horizontal and ±8.5dB in the vertical 
patterns were leaving large coverage 
holes in the market the station was at- 
tempting to serve. 

In order to improve the coverage 
without relocating the FM tower, it was 

decided to increase the height of one of 
the AM -DA towers from 69° to 152°. 
This was the maximum height practical 
guying would permit. The final design 
mounted the FM antenna on a 60 -foot 
pole located on top of a new guyed 
tower. The unguyed pole allowed us to 
optimize the FM antenna, providing 
±2.25dB horizontal and ± 1.46dB ver- 
tical circularity. 

First results 
After the new tower was completed, 

the FM antenna, transmission line and 
isocoupler were installed. As adjustments 
began on the new antenna system, a 
problem was noted. The new 150° tower 
self -impedance was 710+j2389, much 
higher than expected. It seemed that the 
tower wanted to operate at more than 
152°. After a close inspection of the self - 
impedance curve, it was discovered that 
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(VERTICAL SKETCH) 
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i 

`\ ,' Figure 2. A vertical sketch showing details of 
detuning skirt described in the tower No. 2 

ample in the text. 
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If ears could talk, they'd scream for SONEX. 
The only patented acoustic foam with a 
specially sculptured anechoic design can 
replace traditional studio materials for a 
fraction of the cost. SONEX absorbs sound, 

controls reverb, eliminates stray reflections, and kills standing waves. 
What's left is true sound. Your ears know. Listen to them. Simple to 
apply and economical to buy, SONEX blends with almost any decor 
and looks clean, sharp, professional. Call or write us for all the facts 
and prices. 

SONEX is manufactured by OlphaeU Ioe 
Illbruck and distributed 2049 West Broad Street 
exclusively to the pro sound Richmond, Virginia 23220 (804) 358-3852 
industry by Alpha Audio. Acoustic Products for the Audio Industry 
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High -quality telephone remotes. 

r 

At an affordable $849. 
Introducing Gentner's NEW 

EFT -900 Extended Frequency Transceiver. 

Improves phone line quality with frequency 
extension, Aphex® enhancing and sharp 
filtering. 
Internal telephone coupler, mic preamp and 
headset amps eliminate the need for other 
equipment. 
Mic or Line input; Aux Line input. 
Easy hook-up and operation. 
Low Cost - only $849 each. 

GENTNER 
The Clear ENGINEERING COMPANY, INC. 

540 West 3560 South 
Choice. Salt Lake City, Utah 84115 

(801) 268-1117 
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THE ASACA ACL-6000C RANDOM 
ACCESS AUTOMATIC VIDEO CART 

SYSTEM IS THE MOST 

SOPHISTICATED AND VERSATILE 

CART SYSTEM IN THE WORLD 
TODAY 

600 1/2" Cassette Capacity 
Sophisticated Bar Code 
Reader/ Identification System 

Side Door Load/Eject System for Last 
Minute Changes and Complete User 

Safety 
State -of -the -Art Software Designed 

by Dubner Computer Systems 
>Software Support and Modification 

by Dubner Computer Systems 
The ACL-6000C is Controlled by 
a Charles River Universe 6835 
Computer 

SMPTE Time Code is Utilized for 
Precise Cueing 

The ACL-6000C is Capable of Multiple 
Segments on Cassettes for Total 

Programming Automation and Library 
Storage 
The ACL-6000C is Capable of Stand Alone 

Remote Control Operations or May Be Interfaced 
With a Station Automation System 
Complete Flexability Using Either Sony Betacam or 

Panasonic M -II Formats 

ASACA/SHIBASOKU 
CORP. OF AMERICA 12509 Beatrice Street, Los Angeles, California 90066 

213-827-7144/800-423-6347/Telex-182089 
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the tower indicated operation near 180°. 
A number of 1kW NDA measurements 

revealed that the tower's radiation was 
approximately 215mV/m at one mile. 
The antenna coupling units (ATU) were 
adjusted to the theoretical antenna base 
operating impedances and desired phase 
shifts and installed. To speed up the DA 
tuning process, the plate -modulated 
transmitter was used instead of the pulse - 
modulated unit. The older plate - 
modulated transmitter was less sensitive 
to common point impedance changes. 

The tall tower continued to be a prob- 
lem with the daytime pattern tune-up. 
The tower base operating impedance 
was more than 1,000+j2002, instead of 
the anticipated 250-j20011. A base 
operating impedance of 1,700+j400í1 
was selected. After field -modification of 
the tower's ACU, the entire array 
responded properly to final adjustments. 

The final array adjustments showed 
the ACU input impedance well within 
10% of the desired 652, with a maximum 
of ±j8íí reactance for both daytime and 
nighttime patterns. Just as important, 
VSWR remained within 1.15:1 over 
± 10kHz, relieving our concern about 
system bandwidth with the higher -than - 
desired impedance transformation ratio 
of the ACU at the 152° tower. 

Tower No. 2 
A second installation provided a dif- 

ferent set of problems. The AM station 
operated on 1,570kHz with 5kW daytime 
using two wide -spaced 115° towers. One 
of these towers had a side -mounted FM 
antenna with a bazooka FM transmission 
line arrangement. The other tower was 
86° tall, top -loaded to 115°. 

Because of the need to increase the 
height of the FM antenna, the decision 
was to replace the 115° tower with a 
255° tower. The installation, therefore, 
required that the structure (tower height) 
above 115° be detuned from the lower 
section of the tower. This process would 
permit the use of the extra height of the 
tall tower for maximum FM coverage 
and still maintain the 115° height need- 
ed by the AM array. 

The detuning skirt shown in Figure 2 

was designed to be just under 
I/4 -wavelength long. The advantage of 
this approach was that a variable 
capacitor could be used to make final 
tuning adjustments. The detuning skirt 
consisted of six cables running parallel to 
the tower legs. 

In order to prevent any possible 
resonance from the base of the detuning 
skirt to the top of the tower, a simple 
I -conductor detuning arrangement was 
also installed from the top of the tower to 
the main detuning skirt. 

The self -impedance measurements 
turned out to be close to the predicted 
values for the 115° antenna and the non - 
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Figure 3. Current distribution curve for the 
115° section of the tower. 

directional field -intensity readings were 
correct. The current distribution for the 
115° tower is shown in Figure 3. 

The system has been in operation for 
several years now without problems. 
One of the major benefits of the installa- 
tion is its stable operation. As these two 
examples show, tall towers can be incor- 
porated into a directional antenna array. 
The process requires careful planning 
and usually a lot of field -intensity 
measurements. However, given the ad- 
vantages of locating the FM antenna at 
an existing AM site, it's worth it. I =rzeIl 

With our Automatic R 
your transmitter - and 
operate with increased 

Have you ever wondered if your night operator will 
remember ... to switch patterns at sunrise? ... to 
periodically check critical levels? ... the correct 
transmitter restart sequence? You'll never have to worry if 
Potomac Instruments' RC16 + is on the job. Because it'll 
do all these tasks for you. Plus a lot more. Automatically. 

With its microprocessor based control logic, the basic 
RC16 + provides 16 telemetry channels with automatic 
out -of -tolerance alarms and remote raise/lower controls; 

. 

i4+ 

. 

emote Control System 
your personnel - will 
efficiency 

plus 16 status channels. The automatic functions - pat- 
tern shift, transmitter restart, power control - are pre- 
programmed in accordance with station license re- 
quirements and controlled with an accurate master clock. 

The RC16 + is also expandable. In 16 channel incre- 
ments, up to a total of 64 channels. With the remote video 
display option your chief engineer can get a detailed 
readout of all measured parameters. It's updated every 30 
seconds and connects to any standard telephone. The op- 
tional plug-in automatic logger provides a permanent 
record of all transmitter activity. Log intervals, sequence, 
and alarm flags are user -selectable. 

And, best of all, the RC16 + is cost effective. No other 
unit on the market offers these features and capabilities at 
this low price. 

Basic System $4,995.00 
Additional 16 Channels 1,865.00 
Plug -In Automatic Logger 2,499.00 
Remote Video Display Unit 650.00 

OTOMAC INSTRUMENTS 
932 PHILADELPHIA AVE. SILVER SPRING, MD 20910 
(301) 589.2662 
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THE NEW TSM-60 WAVEFORM MONITOR & VSM-60 VECTORSCOPE 

Both available in PAI. and PAL -M standard. 

Prote it, you say? Frankly, we welcome the opportunity. 

Performance: In frequency response tests, the 
TSM-60 Waveform Monitor is flat to l0MHzand 
is as accurate at 20 MHz as most others at 5! 

Features: The TSM-60, with its impressive array 
of standard features, is the only waveform moni- 
tor to offer both Line Select and selectable 
1H/2H Display Modes. 

Delivery: You don't have to wait months or even 
weeks for a waveform monitor or vectorscope. 

Videotek sets the industry standard by consis- 
tently delivering in just days! 

Support: If you ever need an answer or technical 
backup, you can count on us. Our "Distinguished 
Video Industry Service Award" attests to that. 

Value: Compare Performance vs. Cost of the 
TSM-60 and VSM-60 to any others in our field, 
and you'll find none better. 

Need more proof? If so, we invite you to personally evaluate the TSM-60 Waveform Monitor and 
[GSM -60 Vectorscope in your own facility. Contact your Authorized Videotek Dealer or the Videotek 
office nearest you, and we will arrange foryou to prove to yourself what we mean by Simply the Best. 

VI2 
VIDEOTEK 1,( 

243 Shoemaker Road, Pottstown, PA 19464, (215) 327-2292, 'MX 710-653-0125. 9625 North 21st Drive, Phoenix, AZ 85021, (602) 997-7523, 'MX 910-951-0621. 

9mc,-Videotek, Inc. 
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Special report 

Directions in video editing 
By Steve Smith 

The technology and applications for random access 
editing exist. Now, the education starts. 

The editor of a half-hour videotaped sit- 
com is in a quandary. Which version of a 
scene will produce the biggest laugh? 
After viewing three edits of the scene, 
there's no question as to which one 
delivers the right timing. 

In the post -production suite, a client is 
undecided how his $125,000, 30 -second 
spot should feel. 1f he could just see three 
or four different versions back to back, 
he could make a decision. 

The director of a major motion picture 
doesn't have time to wait for rushes 
before doing a rough edit of a critical 
scene. An off-line, real-time edit of the 
videotaped footage can resolve critical 
scene construction issues-now. 

Why random access? 
These scenarios exemplify the power 

and freedom of true what it? editing. 
Such capabilities have become real with 
emerging random access editing system 
technologies. As the name implies, ran- 
dom access editing gives TV post - 
production producers and film editors 
the capability to select segments of video 
and to orchestrate them into a play list. 
The editor can view the sequence in real 

Smith is senior product manager of editing systems 
for Ampex Corporation, Redwood City, CA. 

MONITORING 

f 
OPERATOR 
INTERFACE 

LOGIN 
STATION 

time as tentatively constructed. 
Changes in order, length and segment 

selection can be made at will without 
committing a single edit to tape or film. 
The time-consuming task of re-editing a 
sequence to make the slightest change is 
avoided. Once all permutations of a se- 
quence have been explored, a com- 
puterized edit decision list (EDL) is 
created. Then, using the studio's on-line 
editing system, a conforming edit is per- 
formed from the master video reels or 
negative film, exactly as specified by the 
random access system EDL. 

The speed of random access, combined 
with a freedom to explore creative pos- 
sibilities, could revolutionize film and 
videotape editing and should improve 
the creative caliber of the final product. 

An idea revisited 
As avant-garde as it may seem in 1986, 

the concept of random access editing 
predates the 1972 introduction of the 
CMX model 600 disk editing system. 
Analog technology gave the system a 
20 -minute capacity of monochrome 
video. A light pen on a monitor identified 
segments for storage on 16 large 
magnetic disk drives. The CBS -Memorex 
joint venture was commercially unsuc- 
cessful for a variety of reasons. Interest 
in random access editing waned in favor 
of the linear systems prevalent today. 

SYSTEM 
CONTROLLER AND 

SWITCHING 

EDL 
PRINTER 

FLOPPY 
DISK 
EDL 

Figure 1. Block diagram of a typical random 
access editing system. 

SOURCES: 

REELTO.REEL 
AUDIO DECKS 
VIDEO DECKS 

CASSETTE 
AUDIO DECKS 
VIDEO DECKS 

MAGNETIC DISK 
AUDIO AND VIDEO 

LASER DISK 
AUDIO AND VIDEO 

With the advances in recording 
technology, however, interest in random 
access systems has been renewed. Three 
approaches showing promise are: 

laser/optical disk -based systems, 
multiple tape deck/controller systems, 

and 
laser or computer disk -based audio 

systems. 
There are three primary applications 

for random access editing: 
Tape to tape: programs shot on tape 

and released on tape, such as sitcoms 
and ENG. Random access would be used 
for off-line editing. The tape is first 
transferred to a disk or tape system, edit 
decisions are made and an edit list is 
created. Finally, the program is edited in 
the suite with the on-line system. 

Film to tape: This use is best illustrated 
by commercials. Typically, commercials 
are shot on film for optical quality and 
released on tape. The random access 
editor for this application would emulate 
a film flat-bed. Manipulation is done in 
the video mode, allowing the editor to 
perform dissolves and to see the ten- 
tative edits being performed. When an 
edit list is finalized, on-line editing of the 
piece is set to tape. 

Film -tape -film: Motion pictures are 
shot on film and released on film. The 
editing process may be enhanced with a 
random access disk or tape -based 
system. Real-time preview of scenes 
enables filmmakers to make specific 
choices on how the different takes fit 
together. 

In addition, a number of filmmakers 
use video assist. A video camera is tied 
beside the film camera to provide instant 
recorded images of the scene as it was 
captured on film. The video scenes can 
be edited on location with a random ac- 
cess system, providing an instant feel for 
how the scene will appear. By the time 
the film is processed and the rushes 
reviewed, many scene and take deci- 
sions can already be made. 

Stumbling blocks 
The creative potential of random ac- 

cess editing systems would seem to make 
them the method of choice over today's 
off-line linear systems. Yet, the industry 

Continued on page 83 

80 Broadcast Engineering July 1986 

www.americanradiohistory.com



lundr,eds of 

.oreground 

;tor 
ior 

:d 

®DaDa 

YOU DON'T HAVE TO 
REMODEL 

TO ADD ON 
Backgroun 

colors can 

R sident 

and 

e 

Memory 

r; 

en» 
With some character generators the cost for additional features is the cost of a new character generator. The Laird 
1500 is expanded through software updates. The operating system and 70 fonts are loaded by two 31/2" disk drives. 
This unique feature allows you to add options anytime, without having to scrap your entire system. Priced at $7,695 
the Laird 1500 is designed to expand with your horizons. 

NEW ADD ON FEATURES 

FONT COMPOSE 
Creates new fonts by resizing and editing any of the 
existing 70 fonts. $495 

DMA TABLET 
Logos, drawings and fonts can be traced into the 
1500 with an electronic stylus. Speeds the editing 
process when used in conjunction with Font 
Compose. $1,495 

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

STANDARD FEATURES 
16 resident fonts 
70 font library 

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

E Proportional spacing 
16 tab stops 

E Vertical and horizontal flip 
Selectable roll and crawl rate 

E Multiple angle italics 
E Title Mode 

Flash and underline 
E Up to 100 pages of internal memory 
E Dual channel operation 
E Four quadrants of drop shadow 
E Center, right and left justify 
E Character tuck and overlap 
E 65,536 resident colors 
E Insert and delete editing 
E Eight edge intensities 
E Character Attributes 

'User's choice of broadcast o- industrial encoder required for color operation. 

LAIRD TELEMEDI 
WEST 

2424 South 2570 West 
Salt Lake City, Utah 84119 
(801) 972-5900 

A INC.' 
MIDWEST 
Three Dallas Communications Complex 
6311 N. O'Connor Suite N38 LB160 
Irving, Texas 75039-3510 
(214) 869-7693 
Circle (60) on Reply Card 

EAST 

#1 Perimeter Park South 
Suite 100 North 
Birmingham, Alabama 35243 
(205) 870-0967 
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"Every 
locatio,i puts 
our gear 
to the test" 

"The only constant when 
you're on location is that 
everything changes. No 
matter where we go, the 
production site is unforgiving 
and the production staff is 

demanding. This really puts 
our gear to the test. 

Fortunately we have great 
equipment to get us through. 
Especially the RTS 802 
Master Station intercom- 
munication system. It covers 

all our intercom needs with 
12 conference -line channels, 
camera iso, squawk, IFB, and 

more. We depend on this kind 
of versatility." 

The Series Intercom prod- 
ucts cover a wide range of 
production requirements- 
they pass the test in the field or 
in the studio. 

Call or write for details. 

RTS SYSTEMS 
INCORPOR A TED 

THE FIRST NAME IN 

INTERCOMMUNICATIONS 

Professional Intercommunications Professional Audio Products 1100 West Chestnut Street Burbank, California 91506 Telephone 818 843-7022 Telex 194855 TWX 910-498-4987 

Circle (61) on Reply Card 

www.americanradiohistory.com



Continued from page 80 
has not taken serious notice. The reasons 
fall into three familiar areas: price, func- 
tionality and integration. 

Of the few existing commercial 
systems, all are expensive and are 
designed for specific applications. To 
bring these systems to a broader market 
would require that they successfully 
compete as replacements for flat -beds 
and off-line studio systems. Significant 
price reductions also would be required 
for any notable market penetration. 

Still in their infancy, these systems 
have deficiencies that limit their appeal. 
The lack of ISO or multicamera editing 
capabilities make these systems inap- 
propriate for TV program editing, in 
which multiple cameras record the scene 
and the tapes are synchronized during 
the editing process. In multiple tape deck 
systems, machine control is limited to 
consumer format VCRs that are not com- 
patible with studio recorders. This makes 
on-line editing impossible. 

The capacity of laser disk recorders 
limits their application primarily to com- 
mercials unless multiple recorders are 
linked. A multihead laser disk unit with 
A/B roll preview capability from a single 
disk can lessen this drawback. As with 
consumer tape formats, laser disk video 
quality is unsuitable for on-line editing. 
Like tape -based systems, the laser disk 
approach currently cannot control 
graphics or effects that must be added 
during on-line editing. 

in short, various pieces of the random 
access editing puzzle exist, but they have 
not formed a completely integrated 
system. Ideally, such a system would 
consist of a laser disk recorder, tape - 
based system and random access audio 
system. It must be capable of providing 
on-line and off-line editing and integrate 
easily into an existing facility. 

When further developed, both laser 
disk and tape technologies will have a 
place in the market and will coexist with 
linear editors. Laser disk recorders now 
store a 30 -minute segment of informa- 
tion on a single disk and are ideal for 
commercial production. Tape -based 
systems, especially when made compati- 
ble with existing studio machines, have 
much greater versatility. 

To market 
A major barrier to market acceptance 

of random access editing is that the in- 
dustry is unaware of its tangible 
economic and creative benefits. To com- 
pound matters, the competitive industry 
environment plays a major role in the 
adoption of new technology. Customer 
demand and the pressures of competition 
have a direct impact on the equipment 
purchased. Existing editing tools in film 
and video are effectively meeting today's 
daily requirements. The opportunity for 
market growth will come as facilities 
replace aging off-line editors and flat-bed 
film systems. 

Over the next five years, random ac- 
cess systems will improve and the 
number of manufacturers will increase. 
We can expect significant random access 
inroads into the market. Ultimately, 
however, the development of the ran- 
dom access editor market will be dic- 
tated by the industry. As with any 
revolution, it's a matter of time. 

Hardware for 
random access 
Laser disk technology is currently the 

medium of choice for long -play ran- 
dom access. Thirty minutes of video 
can be recorded on a single laser disk. 
Equipment is somewhat limited be- 
cause ODC Corporation, Cerritos, CA, 
is currently the only company to man- 
ufacture a LaserVision-compatible, 
real-time laser disk recorder. However, 
several companies do provide tape -to- 
disk transfers. 

Spectra Image, of Hollywood, CA, 
has the largest disk -based off-line ran- 
dom access editing facility using the 
ODC unit. This one -of -a -kind facility 
was designed and built by Spectra Im- 
age for sitcom and episodic use. 

EditDroid, from the Droid Works, 
uses optical disks as a source medium. 
Designed for the feature film editor, 
this system concentrates more on the 
front end of the post -production proc- 
ess by using an electronic log-in sta- 
tion. The editor chooses up front which 
variation of the scene and take to edit. 
With editing choices completed, an in- 
dustry standard EDL is produced. 

The videotape concept, introduced 
by Montage Computer, was a 
multimachine controller for up to 17 
consumer Beta format VCRs and bor- 
rowed greatly from film -style editing to 
emulate a flat-bed film editor. The 
system gave access to any portion of 
four and one-half hours of film or tape 
information with little or no delay. 
Primarily used for commercials and 
feature films, the system received high 
marks from film notables such as 
Sidney Lumet and Alan Alda. Mon- 
tage, unfortunately, recently ceased 
operations. 

A new tape -based entry in random 
access editing has been reported at 
work in Hollywood for episodic 
material. A light pen and touch -screen 
system controls consumer VHS VCRs 
as a source medium. The system has a 
1 -hour capacity and is easy to use, 
because its script -based process is 
familiar to film editors. 

There is also a need to integrate ran- 
dom access audio systems with video. 
There are several such audio systems 
now available, storing audio data on 
Winchester -type computer disk drives 
or laser disks. These systems allow ac- 
cess to, and editing of, individùal 
tracks of digitized audio. With them, 
audio may be placed in any relation- 
ship with video. In conjunction with a 
random access video system, the editor 
builds an edit using virtually any audio 
or video material on the system. 

i:r4)))1 

New Class A 
Winner 

Continental's Type 8I 4B 4.3 kW FM 

Transmitter uses the Type 802A Exciter to 
deliver a crisp, clean signal. 

With an output of 4,300 watts, it has plenty 
of power reserve for Class A operation on a 2 - 

bay antenna system. It's solid-state except for 
one 4CX3500A Tetrode in the final amplifier. 
A built-in harmonic filter is just one of many 
outstanding operating benefits. Fora 
brochure, call (214) 381-7161. Continental 
Electronics, a Division of Varian Assoc., Inc. 

PO Box 270879 Dallas, Texas 75227. 

Transmitters Ito 50 kW AM and to 60 kW FM, FM antennas. 
studio & RF equipment ©19136 Continental Electronics/6213 

a DIVISION OF VARIAN 
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4.7" x 3.7" x 2.2" 

RF IMMUNE! 
GOES ANYWHERE 

1 x 4 or 1x5 
Gain -Adjustable from 

.5 to 1.5 Volts 

Equalization -Compensates 

for 1000' of RG -59/U 
Response -.5dß at 10MHz 

Propagation Delay- 
100Nsec 

$175 
142 SIERRA ST. EL SEGUNDO 

CALIFORNIA 90245 
213'322 2136 ü't 
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Field report 

Modulation Sciences 
Sidekick SCA generator 
By Brad Dick, radio technical editor 

Acurrent topic of interest among FM 
broadcasters is the implementation and 
use of subcarriers for various purposes. 
New FCC rules allow a station to use ad- 
ditional subcarrier services while in- 
creasing modulation to as much as 
110%. With this rule change, broad- 
casters can now operate in stereo with 
two separate subcarrier services and not 
sacrifice significant loudness in the main 
channel. Even with these technical 
changes, however, there still remains 
one major stumbling block in adding 
new services to an FM channel: the quali- 
ty of subcarrier equipment. 

To accommodate the potentially 
numerous subcarrier services, Modula- 
tion Sciences has introduced the 
Sidekick, an integrated generator and 
audio processor. The Sidekick contains 
all of the necessary hardware to allow 
stations to begin transmitting aural sub - 
carrier services on any desired frequen- 
cy. The unit is an integrated assembly, 
including a crystal -controlled generator, 
modulation monitor, audio processor 
and transmitter tuning aid. With this 
equipment, installing a subcarrier service 
is straightforward and easy. 

General description 
The unit is contained in a small rack - 

sized cabinet 31/2 inches high. The front 
panel contains a meter for reading AM 
synchronous noise, broadband audio 
gain reduction, high -frequency gain 
reduction and peak subcarrier deviation 
(modulation). Front -panel user controls 
include input level adjust, injection and 
mute level controls, high -frequency 
limiting, limiting/compression balance, 
noise output level and sensitivity ad- 
justments. No back -panel controls or ad- 
justments are necessary, which simplifies 
installation and operation. 

One thing that has stood in the way of 
quality subcarrier transmission has been 
the lack of quality audio processing. In 
order to provide the necessary peak con- 
trol for program audio and to maintain 
high -average modulation, the audio 

Dick was director of engineering at KANU/KFKU, 
Lawrence, KS, when he prepared this report. Figure 1. Block diagram of the Sidekick subcarrier generator. 

processing must be designed specifically 
for subcarrier signals and conditions. The 
audio frequency response must be 
limited to avoid crosstalk into the main - 
channel audio. The audio level in the 
subcarrier channel must also be kept as 
high as practical to mask crosstalk from 
the main channel into the subcarrier. 

Most stations, when faced with adding 
a subcarrier, simply use an old main -chan- 
nel FM limiter tied to the generator input. 
These limiters are usually several years 
old and designed for 75µs operation. 

Performance at a glance 
±1dB 70Hz to 4kHz 
Noise level 65dB below 5kHz devia- 
tion with 150ps pre- and de - 
emphasis 
Accepts input signals from -30dBm 
to +10dBm 
Flexible user controls for audio 
processing 
Optional 0µs, 75µs or 150ps pre - 
emphasis 
Operating frequency changeable 
through internal strapping 
Built-in transmitter tuning aid 
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SYNCHRONOUS AM 
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AMP 

READ 
jGR METER 
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The unit solves these problems with a 
well -thought-out approach. The block 
diagram in Figure 1 illustrates the major 
elements of the generator. The input cir- 
cuits contain both low- and high-pass 
filters to prevent out -of -band energy 
from upsetting the compressor and 
limiter circuits. After filtering, the signal 
is fed to a compressor for general level 
control. Audio then passes to the high - 
frequency limiter circuits. As in the com- 
pressor, front -panel adjustments allow 
the operator to tailor the sound of the 
signal as needed. Finally, the audio 
signal is safety -controlled by a broad- 
band limiter that sets an instantaneous 
deviation limit by removing peaks ex- 
ceeding a preset threshold. 

The generator carrier frequency is 
crystal -controlled and adjustable by 
changing straps on an internal circuit 
card. The unit is capable of operating on 
any authorized subcarrier frequency. 
Even if a change in frequency is needed 
later, new crystals are not required. 

The Sidekick provides inputs for 
telemetry as well as companding or en- 
cryption boards. The mother board is 
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The modular system 
for a transitional world .. . 

MTS, SAP, AFV, S -buss are now 
standard terms in today's audio 
world. Broadcasting techniques 

and systems are changing 
daily. Not since the introduc- 

tion of color have the produc- 
tion, post -production and 

broadcast facilities faced such 
rapid changes in technology, 

and in day-to-day operational 
methods. Each facility and 

operator has a different 
requirement for systems and 

hardware. 

Audio consoles for broadcast 
from other manufacturers have 
Just been adaptations of their 

On -air or record consoles, or 
maybe they offered some cus- 
tom modules to try to match a 

specific need. Obviously, this is 

not the best way - especially 
in a dynamically changing 

environment. 

AMEK has applied their years 
of experience as console sys- 
tem builders to the problem. 

Distributed by: 

AMEK CONSOLES INC., 10815 Burbank Blvd., North Hollywood, CA 91601 Tel: 818-508-9788 Telex: 662526 AMEK. USA 

AMEK SYSTEMS AND CONTROLS LTD, Islington Mill, James St., Salford M3 5HW U.K. Tel: 061-834-6747 Telex: 668127 AMEK G 
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The result is the BCII, AMEK's 
response to the needs of the 
contemporary broadcaster. The 
BCII is modular, both inside 
and out, with 3 different frame 
sizes offering up to 32 
modules in any combination 
(16 positions in a 19" rack), 

offering almost limitless 
configurations. Stereo and 
mono inputs, electronically 
balanced in and out, and 
standard features such as AFV, 
6 busses and the famous 
AMEK ED sound set the 
AMEK BCII apart. 

Keeping with AMEK's open- 
ended systems approach, the 
BCII is factory or field fittable 
with VCAs (mono or stereo), 
and all of the logic and control 
functions appear on "D" con- 
nectors with full CMX® and S - 

buss support available. The 
BCII gives you AMEK quality in 
a user customizable system at 
an affordable price. The BCII is 

truly the modular system for our 
transitional 
world. 

1906 

AMEK 
BCII 8/4/2. 

BC1115 Mono Mic-Line 
Input Module. 
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wired for the companding feature and 
merely requires the addition of the card 
and changing a few circuit board straps. 
The message card, as the company calls 
it, allows a user to easily adapt to any 
type of service that may come along. 

From a maintenance standpoint, it 
would have been helpful if the printed 

Actual demodulated composite baseband 
showing two subcarriers at 67kHz and 92kHz. 

Interior view of the Sidekick generator. 
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TAPE TRUCK 

Model U5024 Ideal for 
1/2" ENG or Operations use. 
Holds up to 120 cased or 180 
uncased tapes for easy stor- 
age and transport. Optional top 
shelf for extra work space 

EDITING CONSOLE 

Model H8823 The perfect Beta - 
cam editing station. Accom- 
modates BVE-800 Controller, 
BVW-10 and BVW-40 VTRs. A 
compact, modular console with 
heavy gauge steel construc- 
tion Other models available. 

'TM Sony Corp 

For our free full -color FULL - 
LINE CATALOG and the name of 
nearest dealer, call toll -free: 

NEW! 
For 1/2" 

Betacam* 

(800)328-2962 
THE WINSTED CORPORATION 

9801 James Circle Minneapolis, MN 55431 

TELEX: 910-576-2740 

circuit boards had the component 
numbers silk-screened onto the board. 
The circuit is fairly complex and a 
screened board with component num- 
bers would assist troubleshooting. 

One point of caution: The manual in- 
dicates the unit should be returned to the 
factory for service; for many stations this 
might be difficult. In our tests, we did 
have one need to call the factory for 
assistance. Our request for help was 
treated promptly and the unit was 
returned to service that day. The unit is 
complex and modern test equipment will 
be needed if the station plans on per- 
forming its own maintenance. 

Tuning for performance 
A unique method is used to adjust the 

transmitter for best subcarrier perform- 
ance. Those engineers familiar with sub - 
carrier transmission may remember the 
disappointment felt when first tuning on 
a new generator only to hear severe 
crosstalk from the main channel. The 
problem usually was because of im- 
proper transmitter tuning. Some 
transmitter manuals tell you to peak 
each stage of the transmitter. Although 
this may result in maximum efficiency, it 
also can spell disaster for subcarrier 
signals by narrowing the transmitter 
bandwidth. 

One measure of how well a transmitter 
Continued on page 90 

DON'T MISS THE 128th SMPTE 

TECHNICAL CONFERENCE 

AND EQUIPMENT EXHIBIT 

AT THE BRAND NEW 

JACOB K. JAVITS 

CONVENTION CENTER 

IN NEW YORK CITY 

FRIDAY, OCTOBER 24, 1986 

THROUGH 

WEDNESDAY, OCTOBER 29, 

1986 

For information, write or call: 
SMPTE Conference Dept. 

TE 
595 W. Hartsdale Ave. 

SM L. White Plains, NY 10607 
(914) 761-1100 
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PAT THATCHER, 
ARC INTERNATIONAL, 
JACKSONVILLE, FLORIDA 

Before Pat Thatcher chose the Sharp XC-Al to ` órî a 21 -day hike 
ugh the Himalayas, he tried out cameras from five of our competitors. 

He simply didn't know our reputation. And it wasn't until none of the 
other cameras measured up that he was willing to give us a try. 

Pat was amazed by the quality 
of the Sharp video. And impressed 
by its performance in low light. 

THE But what really sold him on the 

XC Al Sharp was the way it's built. He 
found it not only more comfortable 
to carry, but virtually rainproof and 
immune to radio frequency interfer- 

ence. And with die-cast construction-and crack -resistant glass epoxy circuit 
boards arranged vertically-he knew it would be able to withstand 21 days of 
banging, jostling, and occasionally, dropping. 

Of course, that's exactlywhat we had in 
mind when we built the XC-Al. Because a broken FROM SHARP MINDS 
camera won't give you a very good picture. COME SHARP PRODUCTS'" 

For more information call (201) 529-8731. Write Sharp Electronics Corp., Professional Products Division, 
Sharp Plaza, Mahwah, NJ 07430. Or visit your local Sharp dealer. ©1986 Sharp Electronics Corp. 
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HeIIo, Sony? 
Merry Christmas. 
We need help:' 

(408) 946-9219. 
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 

Sony Broadcast Products Company, 1600 Queen Anne Rd., Teaneck, New Jersey 07666. 

5) 1986 Sony Corporation of America. Sony is a registered trademark of Sony Corporation. 
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Continued from page 86 
will pass subcarrier signals is the syn- 
chronous AM noise reading. This 
measurement should not be confused 
with the typical AM noise measurement 
made with the modulation monitor. The 
AM noise measurement required by the 
FCC uses a 75µs de -emphasis circuit and 
effectively filters out the high -frequency 
components of synchronous AM noise. 

To tune the transmitter, simply depress 
the noise button on the front panel and 
adjust the wideband-noise generator out- 
put level for 100% modulation. This 
noise signal is generated internally and 
substituted for the normal stereo 
generator signal when in this test mode. 

Then, press the read button and adjust 
the transmitter for a minimum noise 
reading. The intent of this procedure is to 
broaden transmitter bandwidth. By 
slightly offsetting the resonant frequen- 
cies of successive stages (stagger tuning), 
transmitter bandwidth is broadened. The 
manual warns that some transmitters 
may not operate at rated efficiency when 
tuned in this manner. In such cases it will 
be necessary to properly determine the 
new efficiency factor after completing 
the tuning procedure. 

A point of caution is in order. As we 
found out by accident, be sure your 
operators don't press the noise button 
during normal operations. Wideband 

Tired of going through contortions, not to 
mention half the contents of your tool box, 
to assemble a simple audio connector? 

Then go for this: the Neutrik® Ag X series 
XLR cable connector. Assembly is so sim- 
ple, you won't have to finnagle with so much 
as a set -screw. 

X series connectors consist of just four parts. So you can count 
them... and just about assemble them... with one hand. In fact; you can 
save up to 50% in assembly time. 

Of course, that wouldn't mean much ifX series connectors didn't also 
perform. Their compact bodies mate perfectly with standard XLR con- 
nectors. An improved self -retention locking system means even better 
connections. They handle larger O. D. cables. And you can select a satin 
nickel or black chrome finish and either gold or silver contacts. 

All in addition to conniption -free assembly. 
Now Wondering what to do with your free hand? Use it to call or write 

for more information... naturally. Kulka Smith, Inc. , Sales Dept. , 1913 
Atlantic Ave. , Manasquan, NJ 08736. (201) 223-9400. TLX44536. 

NeutrikX Series 
connectors connect 
without 

r 

con n n s. 
ee 

EFeaiate 

noise at 100% modulation is not 
something an audience appreciates. 

On -air tests 
The unit arrived at KANU tuned to 

92kHz. After obtaining a temporary test 
authorization from the FCC, we 
demonstrated the unit's capabilities at 
the spring meeting of the Kansas 
Association of Broadcasters. Using our 
standard setup for 67kHz plus the 
Sidekick, we were able to demonstrate 
dual subcarrier operation at the meeting. 

The audio processing used in the 
KANU 67kHz radio reading service is 
quite sophisticated. Audio is passed 
through a 3 -band AGC processor, a fast 
150µs limiter and finally a safety clipper 
circuit and low-pass filter. The average 
modulation is high, but provides ex- 
cellent quality. The audio quality com- 
parison between the Sidekick and our 
67kHz system was different, but not 
greatly so. 

The average increase in loudness was 
approximately 3dB to 4dB. According to 
the manufacturer, most operators can 
expect to see 10dB or more increase in 
loudness. To get an idea of how much 
improvement most stations would 
notice, we substituted an older main - 
channel limiter for the 67kHz processor 
and compared it to the unit operating at 
92kHz. Not only was the loudness dif- 
ference quite apparent, but the dif- 
ference in the sound quality was tremen- 
dous. A station using any old type of 
audio processing should expect to notice 
a real improvement in its subcarrier 
operations by simply replacing the 
generator and processor with the 
Sidekick. 

During the test, two different programs 
were transmitted to the audience of sta- 
tion managers and engineers. Many 
remarked on how clean the 92kHz signal 
sounded. Turning the 67kHz carrier on 
and off produced no difference in the 
sound of the 92kHz signal and a similar 
check on the 92kHz signal did not affect 
the sound of the 67kHz program. 

Measured performance 
Several tests were conducted on the 

test bench in an attempt to measure the 
performance. The frequency response of 
three different subcarrier generators is 
shown in Figure 2. The upper trace is the 
frequency response of an older 
generator. The middle is the measured 
response of a current subcarrier 
generator. The lower is the Sidekick's 
frequency response. Notice how the 
unit's frequency response runs right out 
to 10kHz and the other generators fall off 
at various lower frequencies. 

As shown in the top photo on page 86, 
a composite-baseband signal shows all 
components for monaural, stereo, 67kHz 
and 92kHz signals. The 92kHz signal 
skirts drop off nicely and do not interfere 
with the 67kHz signals. No noticeable 
crosstalk was detected in the 67kHz 
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Ive'h 
eefing 

you live 

patching than 
you muy need? 

Patchbays are a good idea, but they're not really 
cost-effective for small studios because they give you more 
jacks than you need. 

But now, ADC's exclusive Video/Audio Modular 
Patchbay (VAMP) lets you custom -design your own bay. 
Our VAMP saves you money, because you can buy the 
exact number of video and/or audio circuits you need, 
and add circuits as your needs change. It saves time - to 
order modules, just call your local ADC distributor for 
fast delivery. And it saves space by letting you combine 
audio and video patching in a single bay. 

VAMP audio modules feature ADC's exclusive QCP 
punchdown insulation displacement contacts for fast, 
durable terminations with no soldering or wire -stripping. 
Video modules come with 
ADC's SJ2000 self- t s' 
normalling jacks or a 
pair of 02011 single 
coax jacks. Each 
VAMP chassis holds 
up to 20 modules; mix or 
match audio and video modules to 
suit your needs. 

For flexible audio and video patching with 
no wasted space or unnecessary costs, revamp 
your system -with ADC's VAMP 

New SAILS makes circuit designation a breeze. 

Our exclusive Self -Adhesive Identification Labeling 
System (SAILS) makes circuit labeling easy and efficient. 
Each VAMP chassis comes with a sheet of form feed, 
computer -printable adhesive -backed labels. The unique 
polyester label material won't smear or yellow, is easy to 
write or type on and removes cleanly without tearing. 

SAILS are over %2" 

wide, providing 
ample room for 
circuit designation. 

Panel of 
Experts 

h Telecommunications 
4900 West 78th Street, 
Minneapolis, Minnesota 55435 

Call (612) 893-3010 for the name of your nearest ADC distributor. 
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Figure 2. Measured frequency response of three representative subcarrier generators. 

audio passband when the 92kHz signal 
was operating. 

Modulation levels 
Some stations express concern about 

the loss of main -channel audio with the 
addition of subcarriers. Under the FCC 
rules, a station can add two subcarriers, 
each operating at 10% injection, and 
modulate up to 110%. With this arrange- 
ment, the experts predict about a 1dB 

loss in main -channel loudness. With only 
one SCA and the appropriate increase in 
total modulation, the loss is only about 
0.5dB. It's doubtful this small difference 
would be critical, even in a competitive 
situation. If the station management ex- 
presses concern about this loss, tests can 
be performed with a simple audio pad 
switched in and out of the main audio 
channels to stimulate the loss in main - 
channel loudness. 

Other concerns about subcarrier 
signals affecting main -channel audio are 
really moot points. With the advent of 
PLL receivers and better designs, 
receiver whistle problems have almost 
been eliminated. Stations that have been 
using subcarriers for many years can 
document the reduction in the number of 
complaints as listeners replace obsolete 
equipment with modern components. 

Some operators may want to consider 
using their subcarrier channels for digital 
purposes. This particular version of the 
Sidekick is not designed for data use. The 
audio -processing section is not needed, 
and other parameters become important 
when data are transmitted. Stations in- 
terested in data transmission may want 
to look at generators specifically as- 
signed for data transmission. 

The Sidekick is an effective device. 
The integrated generator and audio 
processor provide the means for a quali- 
ty subcarrier service. 

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 
Engineering magazine. 

I =.'4))ll 

COMREX EXTENDER $495! 
Finally there's a frequency extender that's really affordable. And, it's a Comrex. 
Frequency extension is a way to send broadcast -quality program over a 

standard telephone line. It's an encode/decode system that restores the lower 
frequencies that the phone can't handle. 

We've been building these systems for years, but a lot of people who should 
have been using them simply couldn't afford them. That's why we developed 
the Basic extender. Each component (encoder and decoder) sells for $495, so 
your complete system is less than $1,000. 

The Comrex Basic may not offer some of the "extras" available on our other 
models. What it does offer is a distinct improvement in program quality sent 
over telephone lines. 

Call Comrex for a demo tape, at 1-800- 
237-1776. Or write Comrex Corporation, 
60 Union Avenue, Sudbury, MA 01776. 
Tel (617)443-8811. TWX 710-347-1049. BUILT FOR BROADCAST 
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the high notes of our audio specialist: 
frequency range 10 Hz to 
100 kHz, 3 Hz to 300 kHz 
(-3 dB) 

voltage range <10 µV to 300 V 
with 1µV resolution 

distortion <0.003 to 100 % or 
-90 to 0 dB 

wow & flutter 0.003 to 5 % 

Audio Analyzer UPA is the intelligent answer when you need a system -capable 
psophometer with integrated frequency counter. With options you can turn 
it into a complete audio test setup, with weighting filters for every application. 

Write or call for full details of UPA Audio Analyzer 

ROHDE & SCHWARZ 
polarad 

Rohde & Schwarz-Polarad, Inc., 5 Delaware Dr., Lake Success, N.Y. 11042 
Tel: 516-328-1100 T W X : 510-223-0414 
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Field report 

Gentner SPH-4 
telephone interface 

By Michael A. Golchert 

The use of telephones in radio broad- 
casts is not new. For years, radio stations 
have used telephones for everything 
from news reports and talk shows to 
sports broadcasts. One would think that 
because the telephone is so important to 
many stations, everyone would know 
how to obtain the best audio from the 
telephone. That is not the case. 

Last year, our station added a talk 
show to the format. Because the engi- 
neering department was concerned 
about carrying a call -in show with ade- 
quate voice quality, we suggested the 
station purchase a telephone interface 
unit. At first, there was objection to pur- 
chasing new equipment. After all, can't 
you just hook the telephone to the con- 
sole? When the news department also 
expressed an interest in improving the 
quality of its recordings, station manage- 
ment decided to seriously consider solu- 
tions to the telephone interface problem. 

Options 
Fortunately, we had sufficient time to 

conduct a thorough investigation of the 
available products that would meet our 
needs. Basically, we needed an interface 
that would allow us to route a single 
caller to the air for discussions with the 
air talent. We did not need conferencing 
options or other complex functions, but 
we did need an interface with a shout - 
down function so the host could control 
the program. Because we act as the heart 
of the Hilltopper Sports Network serving 
Western Kentucky University, we 
wanted an interface that would also 
allow us to clean up the sound of the net- 
work's sports broadcasts. 

We soon discovered that most of the 
interface equipment fell into three price 
ranges: $140-350, $450-750 and more 
than $1,000. Based on our needs, we de- 
cided to purchase the Gentner SPH-4 
telephone interface. We felt that it of- 
fered all the features we wanted, without 
extra cost options that we didn't need. 

Golchert Is assistant chief engineer for WDNSFM and 
WKCT-AM, Bowling Green, KY. 

Installation 
The connections to the telephone in- 

terface, as shown in Figure 1, are all 
straightforward, with one exception. For 
those stations without multichannel con- 
soles, the creation of a mix -minus feed 
may pose a problem. The mix -minus 
feed is the audio that is fed back to the 
caller. This feed contains all of the broad- 
cast audio except the caller's voice. 

Although there are a number of ways 
to create the mix -minus audio, most of 
them require an additional audio chan- 
nel in the console or an outboard 

Performance at a glance 
Frequency response: send input to 
mix output ±0.2dB 20Hz-20kHz; 
telephone input to system output 
±2dB 300Hz-3,200Hz 
System hum and noise: -60dB or 
lower 
Distortion: I% THD maximum 
Caller -control range: 0dB to -50dB 
maximum override, internally ex- 
pandable 
Squelch sensitivity: adjustable to 
30dB below normal send level 
Squelch release time: 100ms-400ms, 
adjustable 
Speaker dimming: 0dB-22dB, inter- 
nally adjustable 

STUDIO 
AUDIO FCOLLINS 

60H 
MIXERIAMP 

SEND 
IN 

amplifier. To keep the installation as 
easy and inexpensive as possible, we 
decided to use an old Collins tube -type 
remote amplifier. I'll admit it looks 
strange to see the old mixer placed next 
to modern broadcast equipment. For our 
purposes, however, it works nicely. The 
amplifier provides the line -level mix - 
minus audio needed to drive the inter- 
face for coupling back to the caller. This 
configuration allows us to premix all of 
the audio except the spots before 
transmission to the main console on a 
remote input. 

Connecting the phone 
The most time-consuming part of the 

installation process centered on con- 
necting the interface to the telephone 
system. The process involved disas- 
sembling the telephone to find the call 
director output. This is the output from 
the telephone push-button assembly. We 
also had to locate the A -lead contact on 
the call director output. The manual sug- 
gests that you simply look around inside 
the telephone for these connections. 
However, do you have any idea of how 
many combinations of connections are 
possible on a standard 5 -line key 
telephone? After many wrong guesses, 
the correct connection points were lo- 
cated inside our phone. (For more infor- 

MIX 
OUT 

PROGRAM AUDIO 

GENTNER 

Figure 1. Interconnecting the SPH-4 is easy and straightforward. 

TAPE 
RECORDER 

TELEPHONE 
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A distinctive voice remains as 
important to a successful broad- 
cast announcer as a recognizable 
visual presence. Microphones are 
the critical first step in the broadcast 
audio chain. Acting as a highly accu- 
rate sound "lens, they must be sen- 
sitive enough to faithfully transmit 
all of the subtle personal nuances and 
inflections that distinguish one an- 
nouncer's voice from another. 

Today's sophisticated broadcast pro- 
ductions demand more from micro- 
phones. Differences in relative mic 
performance are more readily appar- 
ent, and an inferior microphone 
stands out like the proverbial sore 
thumb. 

In the most basic sense, any mi- 
crophone need only capture the 
sound source exactly and convert 
it to electrical energy - no more, 
no less. Obviously, microphones nec- 
essarily have different characteristics 
based on differing transduction tech- 
nologies and designs. But at Beyer, we 
believe that the superiority of a micro- 
phone is in large part based on how 
accurately it transduces the source 
material - with no excuses based on 

size or applications. 
In broadcast, Beyer's concept of 

"accuracy" means the difference be- 
tween a microphone that can focus in 
on a specific voice and produce a 
totally realistic, professionally ac- 
ceptable performance, and a mic 
that simulates a performance by 
only capturing the bare outline or 
"silhouette" of an announcer's voice. 
We've dedicated the most complex 
and sophisticated technology in 
existence to reinforce the truth of 
this basic premise. 

Sensitive and natural -sounding, 
the MCE5 picks up the "whole truth" 
of audio broadcast sound because of 
an unusually wide frequency range 
(20Hz to 20kHz) and exceptionally 
fast transient response for any mic, let 
alone one that is virtually invisible on 
camera. Because the MCE5 has a uni- 
form omnidirectional pickup pattern, 
mic placement is not critical and the 
announcer's head can move without 
going "off mic" Handling noise is kept 
to an absolute minimum so the MCE5 
picks up the voice, not the rustling 
sounds of the announcer's expensive 
silk tie. 

The MCE5 is available in various 
terminations for the widest range of 
broadcast applications including wire- 
less. Underscoring our longterm com- 
mitment to the broadcast industry, the 
MCE5 is one of a family of reliable 
Beyer broadcast products designed for 
ENG, EFP and Film/Radio/Video stu- 
dio production. It has been widely 
adopted by discerning broadcast 
engineers in the U.S. and Europe. 

For those engineers who feel that 
announcers' voices should be as recog- 
nizable as their faces, the Beyer MCE5 
proves that this level of accuracy exists 
in a lavalier design. 

Beyer Dynamic Inc., 5-05 Burns 
Avenue, Hicksville, NY 11801. 
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Exclusive, triple patented dynamic 
cap and coil analyzing ... guaranteed 
to pinpoint your problem every time 

or your money back 

with the all new LC75 "Z METER 2" 
Capacitor Inductor Analyzer 

Patented $995 

The "Z METER" is the only LC tester that enables you to test all 
capacitors and coils dynamically - plus, it's now faster, more 
accurate, and checks Equivalent Series Resistance (ESR) plus 
small wire high resistance coils. 
Eliminate expensive part substitution and time-consuming shotgun- 
ning with patented tests that give you results you can trust every time. 
Test capacitor value, leakage, dielectric absorption, and ESR dynamically; 
with up to 600 volts applied for guaranteed 100% reliable results - it's 
exclusive - it's triple patented. 
Save time and money with the only 100% reliable, in- or out -of -circuit 
inductor tester available. Dynamically test inductors for value, shorts, and 
opens, automatically under "dynamic" circuit conditions. 
Reduce costly parts inventory with patented tests you can trust. No 
more need to stock a large inventory of caps and coils. The "Z METER" 
eliminates time-consuming and expensive parts substituting with 100% 
reliable LC analyzing. 
Turn chaos into cash by quickly locating transmission line distance to 
opens and shorts to within feet, in any transmission line or cable. 
Test troublesome SCRs & TRIACs easily and automatically without 
investing in an expensive second tester. The patented "Z METER 2" even 
tests SCRs, TRIACs, and High -Voltage Diodes dynamically with up to 600 
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory 
for only $148 or FREE OF CHARGE on Kick Off promotion. 
To try the world's only Dynamic LC Tester for yourself, CALL TODAY, 
WATS Free, 1-800-843-3338, for a FREE 15 day Self Demo. 

Call Today Wats Free 1-800-843-3338 SNCOR 
3200 Sencore Drive 
Sioux Falls, SD 57107 
605-339-0100 In SD Only 

innovatively designed 
with your time in mind. 

Circle (73) on Reply Card 

96 Broadcast Engineering July 1986 

mation on telephones, see the related ar- 
ticle, "How the Phone Works," page 99.) 

We use only two of the SPH-4 outputs. 
The balanced 600í2 output feeds the 
main console. The unbalanced output, 
which contains only the caller's audio, 
feeds a tape recorder in the newsroom. 
This feature allows the news department 
to record actualities with ease and pro- 
vides a real improvement in audio quali- 
ty. A balanced caller audio output and a 
high-level speaker feed also are 
available. 

Adjustment 
The initial setup and adjustment posed 

a few problems for us. It took some time 
to properly adjust the null control. We 
were finally able to obtain a trans -hybrid 
of approximately 22dB. The interface 
contains a test generator for use in the 
nulling process. However, using the 
generator only caused some problems 
later on. 

Setting the send level was difficult. 
After a lot of experimentation, we dis- 
covered that the proper level for the 
send input was - 17dBm. The squelch 
control also was difficult to adjust. The 
control is a multiturn pot and sets the 
level where the speaker squelch circuit 
takes effect. The exact level needed is 
more a matter of trial and error, rather 
than any exact scientific setting. Because 
several departments wanted to use the 
interface, a compromise had to be struck 
in all of the settings. Finally, after a lot of 
test calls and different adjustments, we 
decided on the proper settings for these 
controls in our environment. Once 
everything was set up, the system per- 
formed beautifully. 

Advantages 
The improvements in the sound quali- 

ty provided by the telephone interface 
are immediately obvious to even the un- 
trained listener. The typical telephone 
line background noise is eliminated, pro- 
viding a clean audio signal. The device 
couples the full spectrum studio audio 
and the filtered caller audio onto the out- 
put bus. Although the difference be- 
tween studio and caller audio is notice- 
able, there is no longer the drastic qual- 
ity difference typical of many stations. 

The caller's audio level is adjustable on 
the front panel. This feature ensures that 
every caller is mixed with studio audio at 
the proper level. The interface also in- 
corporates a shout -down feature. When 
activated, the caller's audio is ducked 
under the studio audio. This makes it 
easy for a host to control any conversa- 
tion, no matter how long-winded or 
boisterous the caller may be. 

www.americanradiohistory.com



Agile Omni, the industry's most advanced 
receiver designed by the most relied upon 

name in the business ...Standard. 
ith the new Agile 
Omni, you need no 
other receiver. 

Standard designed it for 
cable TV operators, broad- 
casters, CATV, SMATV, and 
business and special telecon- 
ferencing networks - now 
and in the future. 

An onboard micropro- 
cessor permits selection of 
any band available from 
domestic satellites, includ- 
ing the 32 -channel ANIK C2. 
Channel tuning provides 
direct reading of the tran- 
sponder -assigned channel 
number and a format control 
permits selection of six 
frequency band formats - 
24 -channel C -band, SBS/ 
USAT and Spacenet already 
installed. Select channel 
and format, and the micropro- 
cessor controls frequency, 
channel spacing, tran- 
sponder bandwidth, audio 

frequency and bandwidth, 
and antenna and video 
polarity - automatically. 

Omni's flexible design 
can handle up to three 
separate subcarriers 
including stereo program- 
ming or data. Omni also 
will accept descrambling 
modules-eliminating the 
need for expensive add-on 
descramblers. 

For CATV and SMATV 
applications, severe micro- 
wave terrestrial interference 
is minimized by optional 
internal SAW notch filters, 
automatically programmed 
to switch in. A 30 MHz low 
DG/DP LC bandwidth filter 
is standard, and a second 
internally installed optional 
filter of 18, 22, 26, or 36 
MHz bandwidth can be con- 
trolled by the microproces- 
sor, or manually switched. 

Standard's proven RF 

1 I,.N, ,1 áN 

'ARE, o 
SATELLRE RECEIVER 

Y Y 

g STANDARD 

NON, 

MSC METER SELECT AFC FINE VIDEO 
TUNE LEVEL 

Operating functions including MGC. AGC, AFC, level sets. 
normal/in Jeri video, clamp/unclamp video, skew, 
subcarrier frequency selection, video and IF test points 
are conveniently located on the front panel. Meter reads 
C/N ratio, signal s eng[h or center -tune. 

INN 
% SFANpARD 

loop-thru circuitry and 
blockdown conversion tech- 
nology combine, with better 
image rejection and lower 
differential gain and phase, 
to provide excellent video 
performance. C/N threshold 
is an impressive 6.5 dB at 
the wide 30 MHz bandwidth. 

Agile Omni is an afford- 
able, flexible receiver 
designed to keep you in 
business, a commitment 
Standard backs with its 
unique 5 -year warranty 
program. Contact us for 
further information. 

Standard 
Communications 

P.O. Box 92151 
Los Angeles, CA 90009-2151 
1b11 free 800/243-1357 
(In Calif. 800/824-7766, ext. 275) 

Engineered to a new Standard 
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Format control enables selections of desired satellite 
system. Direct -reading channel selector displays 
transponder -assigned channel. Second selectable. 
subcarrier and space for optional third subcarrier or 
descrambler modules. 
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Performance 
The unit's distortion is specified to be 

0.1%. Because of the phase shifting net- 
work used in the hybrid, I was unable to 
verify this figure. The frequency re- 
sponse did meet the manufacturer's 
specifications. However, it appears that 
the frequency response is dependent on 
the incoming level. With the send level 
we use, -17dBm, the unit's frequency 
response does not meet the specifica- 
tions. It is, however, acceptable for our 
application. The main reason we are not 
using a higher send level is that it would 
require external padding before the in- 
put to our main console and the news- 
room recorder. 

The telephone interface has been in 
service for almost a year with no prob- 
lems. All of the ICs used in the device are 
socket -mounted, so if they fail, replace- 
ment will be easy. The back panel con- 
tains a multiple connector for those in- 
stallations that require remote -control 
operation. The audio inputs and outputs 
are available on the connector. 

Although the unit is exceptionally easy 

Figure 2. Block diagram of the Gentner SPH-4. 
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to use, I believe there is one minor 
design flaw that could be easily cor- 
rected. The caller control that is used to 
shout down callers also contains a test 
generator. If the control is rotated com- 
pletely counterclockwise into the detent 
position, a 1,200Hz sine wave is placed 
on the output bus. The tone is normally 
used for alignment purposes. On several 
occasions, this tone has been in- 
advertently activated during a recording 

or live program. I believe this function 
would be better served by a toggle 
switch on the back panel. 

Our staff is happy with the SPH44 
telephone interface. Once users are prop- 
erly trained to use the device, few opera- 
tional problems occur. The improvement 
in our telephone recordings and talk pro- 
gramming has been noticed by listeners. 
Given the price/performance ratio of the 
interface, we made a good choice. 

Editors note: The field report is an exclusive BE 

feature for broadcasters. Each report is prepared by 
the staff of a broadcast station, production facility or 
consulting firm. 

In essence, these reports are prepared by the in- 

dustry and for the industry. Manufacturer's support is 

limited to providing loan equipment and to aiding the 
author if support is requested in some area. 

It is the responsibility of Broadcast Engineering to 
publish the results of any piece tested, whether 
positive or negative. No report should be considered 
an endorsement or disapproval by Broadcast Engl 
nearing magazine. 

How the phone works 

Although every engineer uses the 
telephone, few really understand how 
it works. A simple way to define the 
telephone line is to refer to it as a 
2 -way, 2 -wire transmission line. These 

two wires act as both transmission and 
reception paths. 

The two wires used in the telephone 
path are called the tip and ring, ab- 
breviated T and R. These names 
originated in the early days of 
telephone technology when operators 
used patch cords to tie calls together. 
Tip and ring referred to the physical 
position on the patch plug of the two 
signals. Because the tip was the part 
most likely to be touched by the 
operator, it was made the grounded 
part of the plug. The term ring, in this 
usage, has nothing to do with the ring- 
ing mechanism of the telephone. 

When the customer's telephone line 
(6p and ring) finally connects at the cen- 

LISTEN -4-- 

TALK --fib- 

tral office (C.O.), the 2 -wire system is 

converted to a 4 -wire system. Although 
they are thought of as a single path, in 
reality, two separate 2 -way links are 
involved in each call. After passing 
through a hybrid, the two separate 
audio signals are connected to either a 
transmitter or receiver, as appropriate. 
The process is repeated at each end of 
the telephone calling locations. 

Control voltages 
The C.O. places a dc voltage on the 

tip and ring leads of each telephone. 
This dc voltage is usually provided by 
a trickle -charged battery. The battery 
keeps the telephone system working 
during power outages. The battery 
voltage varies from 20Vdc to approx- 
imately 48Vdc with the tip and ring in 
an an -hook (no load) condition. This 
voltage provides the required dc for the 
carbon mics. Some modern electronic 

phones also use this dc voltage to 
power their internal circuitry. 

When someone calls, a ring voltage 
of 105Vac is coupled to the two wires 
leading to your phone and in turn, the 
ringer in the telephone. When you pick 
up the handset, the switch -hook 
disconnects the ringer and connects the 
telephone network to the telephone 
line. This process is known as ter- 
minating the line. Anytime a dc path of 
6002 or less is connected across the tip 
and ring, the line will be terminated 
and the call will be answered. 

When the call is completed, the 
reverse sequence occurs. After the CO. 
senses a disconnect (a change in the 
load on the tip and ring) it usually 
reverses the dc voltage on the line. 
Some systems simply provide a dial 
tone without dc reversal. This change 
stops the long distance billing and 
gives the caller a dial tone. 

TELEPHONE 

TIP 

TELEPHONE LINE 

RING 

TIP 

RING 

A standard modular jack provides all the in- 

terconnections needed to connect most tele- 
phones to broadcast equipment. 

A standard telephone circuit requires two 
wires, referred to as the tip and ring. 

GREEN 

RED 

TELEPHONE 

BLACK 

YELLOW 
USOC RJ11C 

TALK 

LISTEN 

MODULAR JACK 
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One Tape for True Picture and Sound. 
To all those who have to get it on the air without fail, you need a tape you can turn to without 

fear. 3M 4801" Videotape. Designed to deliver exceedingly low video dropout levels-and extremely 
high audio ficelity. To give you a true picture-and true sound. 

t. 19863M Co 
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TO THOSE WHO 
ARE ON THE LINE 

T IT ON THE AR, 
O TAPE IS TRUE. 

One Tape Stands True. 
Getting you on the air without fail...that's what we've been doing since we invented videotape 

30 years ago. 
That's why we stand by you -with the largest support force in the field. 

ScotchM And we stand behind you -with some of the most advanced research in 

the industry. All to keep our standing-as number one in the world of the pro. MAGNETICMEDIA 
NUMBER ONE IN THE WORLD OF THE PRO 

Circle (77) on Reply Card 3M 
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Continued from page 99 

Simplified block diagram of a telephone set. 
The hybrid converts the 2 -wire system into a 
4 -wire system, required for normal use. 

Interval wiring 
The standard wiring configuration 

for a modular (USOCRJ-11C) plug is il- 
lustrated at right. The green and red 
leads are the tip and ring. A simplified 
diagram of a single -line telephone with 
the switch -hook connection is shown. 

In multiple -line systems, the various 
telephone lines first enter the 
customer's key service unit (KSU). This 
device provides the necessary routing 

TIP 

RING RJ77C 

SWITCH 
HOOK 

HYBRID 

and control functions for the 
customer's telephones. There are two 
types of KSUs: fat wire and slim wire. 

The fat -wire phone system uses at 
least one 25 -pair cable going to each 
telephone. The telephones act like a 
rotary switch. When a line button is de - 

RINGER 

EARPIECE 

HANDSET 

MIC 

pressed, the appropriate tip and ring are 
routed to the telephone network and 
the button light is illuminated. This 
rotary switch is commonly referred to 
as the call director. 

Continued on page 106 

aL.iyour station spent a lot of money for that super- 
sophisticated microphone, not to mention George Goldenthroat's salary and 
benefits. So, does it make sense to underwhelm your audience with mediocre 
mic processing? 

Our Model 400 microphone processor offers a preamp section superior to 
that found in your on -air audio console. After all, we revolutionized the industry 
by introducing low noise, low distortion, transformerless preamp technology 
way back in 1977. There's an on -board 3 -band E.Q. section to emphasize your 
on -air personality's performance. For dramatic dynamic range control, a com- 
pressor is included with a "smart" interactive expander to cancel noise level 
artifacts. For further enhancement of your signal, other processing effects, such 
as delay or reverb, may be inserted in the signal path via balanced line -level 
patch points. And, sibilance problems will never lead to listener fatigue, be- 
cause they are handily eliminated with the Model 400's de -esser. 

All of the Model 400's controls are user-friendly and can be readily compre- 
hended. Gain reduction and true vu metering offer visual confirmation of 
dynamics processing, as it takes place. The 400 is designed to be interfaced 
into your system in a matter of minutes. 

So . . . BE VOCAL . . . DEMAND THE BEST . , . Demand the Model 400 Mic 
Processor from .. . 

VALLEY PEOPLE INC. ' C Box 40306 2817 Erica Place Nashville, TN 37204 (615) 383-4737 TELEX 3785899 NASH AUDIO VALLEY PEOPLE INTERNATIONAL CIO Gotham, JW, R.q nsdodd Swftmrland 1r1ox 59222 gothm ch, T.Io 0041.1.840.1044 
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Provide impressive on -air sound for even 
the most discriminating listener at an unbelievable 
price/performance relationship. 

The Best of Both Worlds 
The ITC "Component System" combines the 

quality of digital source material with all the 
operational flexibilities of an all -cart format. Simply 
record from a compact disc onto a ScotchCart®II 
broadcast cartridge using a 99B master recorder with 
ELSA, then play back on a DELTA reproducer! 

Separately, These ITC Components are 
Impressive, Together They're Awesome! 

Cartridge, tape and machines have been designed 
by a single manufacturer to compliment each other 
like never before and produce uncompromising 
audio quality. 
1. 99B Master Recorder-Loaded with features 
2. ELSA -A patented automatic cartridge 

preparation system 
3. DELTA Reproducer-Outstanding audio 

performance in a reliable, mid -priced 
cartridge machine 

4. ScotchCart®II Broadcast Cartridge-Capable of 
frequency response equalling professional 
reel-to-reel performance 

Allow ITC's "Component System" to provide your 
facility with the operational flexibilities of an all -cart 
format while you offer your listeners impressive on - 
air sound they are sure to love. 

When newer technology emerges, it will come 
from International Tapetronics Corporation/3M, 
"The Leader in Reliability and Service." 

Call today to discuss financial options and the 
unbelievable price/performance benefits of the ITC 

"Component System" In the U.S., call toll -free 
800-447-0414, or collect from Alaska or Illinois 
309-828-1381. In Canada, call Maruno Electronics, 
Ltd. 416-255-9108. In most countries outside the 
U.S. and Canada, information on ITC equipment can 
be obtained through local distributors. 

International Tapetronics Corporation/3M 
2425 South Main Street 

P.O. Box 241 

Bloomington, Illinois 61702-0241 
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A6-6 
S'Q VHS Hi-Fi video recorder. 

Perfect for entertainment or hi-fi 
dubbing. Dynamic range is 
greater than 80dB. 

00 High performance VHS recorder 
A6-63 and editing source deck. Two - 

frame editing accuracy. Inputs for 
time base corrector. 
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O Designed for medical applications. 

A4.'63(101" VHS recorder conforms to 
UL 544 standards. Ext. sync in. 
Time code connectors. 

t DO High performance, general AG, purpose VHS recorder. 34 pin 
parallel remote interface. 
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6oAE Multi -format VHS recorder for 
AG- worldwide use: PAL, CCIR 

and 4.43 MHz, NTSC. 14 -step 
dial search. 

t 0O VHS playback deck. 14 -step AG'v dial search. Frame advance. 
Auto -repeat. 
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PANASONIC 
HAS A PROFESSIONAL 

VIDEO DECK FOR 
EVERY PROFESSION. 

From medicine to music. From New York to 
London. Whether it's industrial training, hi-fi 
sterec duplicating or international business 
communications, there's a Panasonic" 6000 
Series VHS deck designed to meet your 
specific professional needs. 

For long-term stability, all 6000 Series 
professional decks have a sturdy aluminum 
die-cast chassis. And a heavy-duty head 
structjre to deliver virtually noiseless video 
images for special effects. 

The 6000 Series also includes all the 
inputs and ouputs professionals demand. 
Like 8 -pin video connectors for direct single 
connection to a monitor. BNC connectors 

for easy interface with other video com- 
ponents. And time code connectors for 
advanced editing applications. Plus versatile 
remote control capabilities for a host of 
applications. 

Still, with all the 6000 Series has going 
for it, Panasonic knows a professional deck is 

only as good as the professional support 
behind it. That's why you'll find regional offices 
each with a staff of engineers to assist you 
with matching components for your specific 
system. And technical service for installation 
and instruction. So whatever profession you're 
in, take a look at the video decks designed for 
your profession. The Panasonic 6000 Series. 

=or more information, call your nearest Panasonic regional office. Northeast: (201) 348-7620 Midwest. (312) 981-4826. 

Southeast (404) 925-6835 Southwest (214) 257-0763 West (714) 895-7200 Northwest (206) 251-5209 

Panasonic 
Industrial Company 
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Continued from page 102 

A slim -wire phone system (usually 
referred to as a digital system) ac- 
complishes the same task with four or 
fewer pairs of wires. A microprocessor 
in the electronic key service unit 
(EKSU) electronically provides the 
same functions described previously. 
When a line is requested by the tele- 
phone, the telephone sends a digital 
signal to the microprocessor telling it 
what line to route to the phone. If the 
line is available, the EKSU switches the 
tip and ring to the phone. 

Most telephone interface devices can 
be interconnected to either type of 
telephone system. Before you purchase 
a system, contact the manufacturer to 
find out if optional interfaces or 
couplers may be required. Some 
telephone interface units are universal 
and may not require any additional 
couplers, but check to be sure. 

A digital slim -wire telephone system usually 
accomplishes the same task with four or 
fewer pairs of wire. 

LINE BUTTONS 

LINE 1 

LINE 2 

TIP LINE 3 

Simplified block diagram of a multiline 
telephone set. This system, referred to as the 
fat -wire system, requires separate wires for 
e ch signal. 
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MICROWAVE 
TX 

TIP 

RING 

LOCAL 
PREMISES 1 

MICROWAVE 
RX 

CENTRAL 
OFFICE 1 

AlthoLgh there are only two wires connect- 
ing your phone to the C.O., these offices 
must rely on duplex microwave or cable 
systems for interconnection. 

MICROWAVE 
RX 

MICROWAVE 
TX 

CENTRAL 
OFFICE 2 

LOCAL 
PREMISES 2 

Acknowledgment: "How the Phone Works" 
was adapted from the Gentner SPH-4 
telephone interface user's manual. For further 
information on connecting telephone inter- 
faces, contact Gentner Engineering., 

THE PERFORMANCE CRITERIA ... MODEL TSG-375 

Sr1PTE. BAR's 

111ea131 aeeeaee111B 
4111111 MI BM 

aaaao1111eoovoa1111= aaeaaooea 

FOR TODAY'S TELEVISION SYSTEM .. . 

24 test signals for -apid and critical system measurements. 
Complete RS -170A Sync Generator for accurate system timing. 

Countdown Generator, Source I.D. & safe areas for production use. 

SPECIFY SIGMA .. . 

SIGMA ELECTRONICS INC. 
1184 ENTERPRISE ROAD. P.O. BOX 448 
EAST PETERSBURG. PA 17520-0448 
(717) 569-2681 
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Station -to station. 

Remote control system 
operates unattended 

By P. Michael Zeimann 

Recent FCC rule changes have 
drastically altered the way broadcast 
engineers look at remote control. In the 
past, most stations relied on dedicated 
hardwired loops between the transmitter 
and studio sites. Transmitters even had 
(and still have) failsafe interlocks to turn 
the carrier off if the loop failed. 

Today, deregulation is the key word. 
Stations have more freedom to develop 
remote -control systems that meet their 
particular needs. Stations are still re- 
quired to monitor the transmitter and be 
able to turn it off if something goes 
wrong, but it isn't always necessary to 
pay the telephone company for a 
dedicated loop to the transmitter site. 

Alternative solution 
Our station, WKDN-FM, needed to 

modernize its remote -control system. We 
also wanted to incorporate some com- 
puterlike features. Although there are 
systems available that provide computer 
features such as automatic logging and 
alarm indications, they were too expen- 
sive for us. 

Personal computers are now common 
equipment in broadcast stations. They 
are no longer the mystery device they 
used to be. Many engineers know how to 
program them, and even more impor- 
tantly, interface them to the real world. 

We decided to use this technology and 
develop our own computer -based 
remote -control system. The system is 
designed around a Commodore 64 com- 
puter and its related equipment. Almost 
any computer can be used as long as you 
understand the principles of interfacing. 

In addition to the computer, we need- 
ed an interface device. The Innovative 
Technology 1020 interface board provid- 
ed the missing link for our system. 

Features 
The remote -control system performs 

many functions. It monitors and controls 
our station's transmitter and provides a 
printed log of transmitter readings and 
alarm conditions. It also monitors 
various functions such as overmodula- 

tion, tower lights, building security and 
the EBS receiver. The system provides 
both audible and visual indications when 
any monitored function is out of 
tolerance. And, more importantly, it 
allows WKDN off -premises unattended 
studio operation from midnight to 6 a.m. 

The computer remote -control system 
meets all of the requirements of the FCC. 
By using a dial -up telephone line and a 
modem, the off -premises terminal can 
access the transmitter (by way of the TFT 
remote control) at any time. 

It's important to note that this system is 
not an automation system. It functions 
only as a real-time remote -control 
system. All programming is controlled 
by another device at the studio. 

System function 
The host computer (studio) calls the off - 

premises control point (terminal) every 
two hours. After the call is completed, 

MODULATION PEAK LIGHT 

TRANSMITTER BURGLAR 

the host computer reports on readings 
and status conditions at the transmitter. 
This sequence takes place automatically. 
The off -premises terminal operator does 
not need to take any action if no alarms 
occur at the transmitter. 

If an alarm occurs, however, the host 
computer immediately calls the terminal 
computer and reports it. The terminal 
operator is immediately notified by an 
audible warning and display on the com- 
puter screen. The operator can reset the 
alarm or take other precautionary or cor- 
rective action. 

The computer system automatically 
performs many scanning functions each 
minute, thereby ensuring timely trans- 
mission of important information back to 
the studio. The host computer continual- 
ly monitors and controls the transmitter 
and prints a record of readings and alarm 
conditions. Any reading exceeding a 
preset limit, either high or low, activates 

INNOVATIVE TECHNOLOGY 

DISK DRIVE 

STUDIO BURGLAR 
TERMINAL BOX TOWER LIGHTS 

EBS 

lair RF LOSS 

PRINTER 

INTERFACE 

ll I 

TFT 

CONTACT 
CLOSURES 

[I MODEM 

C64 

Ziemann is station manager for WKDN-FM, Camden, Figure 1. The WKUN transmitter can be controlled from an off -premises location through the NJ. 
use of an inexpensive computer. 
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Hector Munoz, 
Distribution Services 
Manager 

$30 Million inventory - 
98% Same Day Shipment 

Technical knowledge to 
help you save time and 
money by choosing the 
right component. 

"Our purpose is to 
keep you on the air. 
Our extensive inventory of broadcast tubes, RF 

transistors and related components ensures delivery 
of the product to you on time-even if l have to run 
the package to the airport myselL Last year our 
company made over 7500 overnight deliveries, so 
we take emergencies seriously!" 

PRODUCTS: Cathode Ray Tubes Diodes Klystrons Monitor Tubes 

Plumbicon Tubes Receiving Tubes RF Ceramic Capacitors RF Transistors 

Saticons Solid Stare Replacements Transmitter/Power Tubes Tube 

Sockets Accessories TV linear Devices Vacuum Capacitors Vidicons 
Vistacons 
MANUFACTURERS: Acrian Amperex Cetron EEV Eimac GE Hitachi 
ITT ITT Jennings Machlett National PhiNips RCA Raytheon Thomson 

CSF Varian Westinghouse 

800-323-1770 Circle (82) en Reply Card 

Richardson Electronics, Ltd. 
Broadcast Division- Calvert Electronics, Inc 
Convenient Sales Offices: Franklin Park, IL Woodland Hills, CA Belmont, Ci Dallas, TX 

Norwell, MA Rockville Centre, NY East Rutherford, NJ Winter Park, FL Brampton, Ontario. 
C r :.a Lincoln, England Gennevilliers, France 
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The SSL Stereo Video System 
The Practical Standard For MTS Production 

Before and beyond the transmitter, Multichannel Television 
Sound is an art. In the studio and post -production suite, the 
creative use of stereo can do as much or more than lighting, 
lensing, colour and video effects to give depth, impact and 
immediacy to the television picture. It quite literally adds an 
entirely new dimension to the viewing experience. 

In stereo, television is a whole new 
ball game - or newscast, or series, 
or advert, or sitcom, or special. 
Because stereo is both natural and 
compelling, the programming 
possibilities are as broad as the 
imagination and skills of today's 
sound designers. Technical limit- 
ations and the constraints of time 
are the only obstacles. And 
that's where SSL can help. 

Our SL 6000 E Series Stereo Video 
System handles complex MTS 
production with unrivalled ease and 
efficiency. Designed to simultane- 
ously speed and enhance all aspects 
of television audio production, 

*le ii121ft 

e'" 
u u u 

® ® 
® 

the SL 6000 E Series makes 
innovative stereo programming 
practical on a daily basis. 

Only SSL has triple stereo mix 
buses for stereo music, dialogue 
and effects, plus rapid mix -minus 
matrixing for Second Audio Pro- 
gram creation. Only SSL provides 
compressor/limiters, parametric 
equalizers, expanders and noise 
gates on every channel - plus 
balance and image width controls 
for all stereo sources. And only 
SSL provides such time -saving operational features as patch - 
free audio subgrouping and pushbutton signal processor 
routing. For post -production efficiency, even the multitrack 
electronics remotes are built right in. And that's just the 
new line standard equipment! 

Options include Total Recall' - an SSL exclusive, completely 
independent of the audio path, which allows any operator to 
recreate the most intricate console setups for any programme 
with rapid accuracy, week after week. Programmable dynamic 
stereo equalisation and panning may also be added, along with 

an alarm and is printed on the log. 
All important readings and alarms are 

displayed in color on the host CRT for 
easy viewing. The log is automatically 
printed at regular intervals and a self- 
correcting clock permits programmable 
events. 

As a final backup, during hours of unat- 
tended operation, the host computer 
continually resets a watchdog timer con- 
nected to a Sensaphone. If the computer 
crashes for any reason, or is unable to ac- 
cess the off -premises terminal, the Sen- 
saphone first calls the off -premises 
remote -control location and then local 
station personnel. 

Design 
In order to implement this project, the 

station's normal remote -control system 
must be capable of external control. In 
other words, the computer system ac- 
tually controls the remote control. If 

your remote control cannot provide this 
feature, alternatives must be in- 
vestigated. 

The basic system diagram is shown in 

Figure 2. Block diagram of the control system. The only complex device is the Innovative 
Technology interface board. 

Figure 1. Wiring is not critical, but 
observe good grounding practice. You 
will need to construct a rack -mounted in- 
terface box. Mount this as close to the 
remote control as possible to avoid 
lightning -induced transients. If the com- 
puter is located more than five feet 
away, you should use another terminal 
box and shielded cable. (See Figure 2.) 

Because of the product -specific nature 
of the interface, no schematic drawing is 
shown. However, armed with informa- 
tion from your remote -control manufac- 
turer and the Innovative Technology 
schematic, you should be able to inter- 
face the system to your remote control. 

How it works 
The key to the system is the capability 

of the regular remote -control system to 
be controlled by another device. In our 
case, the TFT 7610 remote control pro- 
vides both BCD latched outputs and TTL 
level inputs. This permits the computer 
to control the remote -control unit. The 
Innovative Technology board converts 
the control signals from the Commodore 

to standard TTL level signals for the 
7610. 

Information from the transmitter site is 
communicated back to the studio over 
telephone lines. The remote control out- 
puts the readings on the back panel for 
connection to the IT board and the com- 
puter. This connection allows the com- 
puter to read all of the necessary 
transmitter readings through the 7610. 

When the computer needs to control 
the transmitter, it does so by outputting a 
signal to the IT board. The IT board con- 
verts these signals into standard TTL 
levels, which are communicated to the 
remote control for implementation. 

After the hardware is assembled, you 
will need to tackle the software problem. 
The BASIC program is several hundred 
lines long. A simplified flow chart is 
shown in Figure 3. For a requested Ennis 
Foundation donation of $5, a complete 
hard copy of the program is available 
from the Society of Broadcast Engineers, 
7002 Graham Road, Suite 118, In- 
dianapolis, IN 46220. 

The program also is available as an 

110 Broadcast Engineering July 1986 

www.americanradiohistory.com



multi -repeatable Events Control, Automatic 
Dialogue Replacement, and centralised 
command of up to five synchronised audio 
and video machines. All of this is thoroughly 
integrated with the SSL Studio Computer - 
the world's number one choice for mixing 
automation. 

Best of all, the SSL Stereo Video System is 

not a hasty revamp of an old mono design. Nor is it an experi- 
mental project in search of a guinea pig. It is a practical, 
reliable international standard for advanced television audio 
production - proven in well over half a million hours of 
network and independent studio and mobile operation - 
in Great Britain, Japan, Germany, Scandanavia, Australia, 
Canada and all across the United States. 

Take advantage of our experience. Call or write today for a 

free 40 page colour brochure describing the operation and 
applications of the SL 6000 E Series Stereo Video System. 
If your station or facility is contemplating an upgrade to full 
MTS production capabilities, we'll be happy to arrange a 
complete demonstration. And be sure to ask about our 
training programmes. 

Solid State Logic 
Begbroke, Oxford, England OX5 1 RU (08675) 4353 

200 West 57th Street New York, New York 10019 (212) 315-1111 

6255 Sunset Boulevard Los Angeles, California 90028 (213) 463-4444 
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DIRECTLY TO THE INTERFACE BOX. 
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ADJUST 
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Figure 3. The computer program flow chart is simple. However, the actual control sequence 
and error checking routines require detailed programming. 

ASCIII file from the Broadcasters 
Database (BDB). If you have a member- 
ship in BDB, the file can be downloaded 
directly into your computer. You can 
contact BDB at 3935 Westheimer, Suite 
305, Houston, TX 77027; 713-623-4011. 
If you download the program from BDB, 
it will in turn notify SBE for donation 
purposes. Your support of these pro- 
grams helps ensure that they will con- 
tinue to be made available to BE readers. 

The system works effectively for our 
station. It permits us to provide our au- 
dience with 24 -hour operation without 
the expense of hiring full-time personnel 
just to monitor the transmitter. In our 
case, sister station WFME, Newark, NJ, is 
the off -premises terminal location and 
monitors our air signal and computer 
alarms with another C64 computer and 
modem. You may wish to make similar 
arrangements when implementing this 
type of system. 

Editor's note: Zeimann presented a paper on the im- 
plementation of this remote -control system at the 
1986 NAB engineering conference. Copies of the Pro- 
ceedings are available from the NAB Science and 
Technology Office, 1771 N Street NW., Washington, 
DC 20036. 1:r.:))))1 
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SHOOT IT. 
Take your best shot with Thomson Betacams, 

studio cameras and field cameras. 

SHAPE IT. 
Create your best ideas on Vidifont Character 
Generators/Paint and Graphics Systems. 

SCAN IT. 
Digitize, process and store your best slides on 
the Thomson TTV 2710 slide scanner. 

PICTURE (TALL. 
WITH TH MSON. 

OTHOMSON-CSIF BROADCAST, INC. 
37 Brownhouse Road 

Stamford. CT 06902-6303 
Tel: (203) 965-7000 TWX: (7+01) 474-3346 
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Italla: ROMA 

Tel. (39-6) 639 02 46 
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Japan: TOKYO 
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Tx 2324241 THCSF J 

Snore :TYRESO 
Tel (46 8) 7428010 

Our customers worldwide 
know that working in partnership 
with Thomson-CSF Electron 
Tube Division is a surefire way 
of attaining their goals - no 
matter how tough they may be. 

With a commitment to 
research that keeps us right at 
the leading edge of technology, 
Thomson-CSF experience makes 
sure our products stay ahead. 
For innovation, performance and 
solid reliability. 

In radio and television, 
telecommunications, military and 
civil aviation, as well as a wide 
range of scientific and medical 
applications, Thomson-CSF 
know-how gets your systems 
moving. Fast. 

THOMSON-CSF 
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DOVER. NEW JERSEY 07801 
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ASBE Update! 
The NFCC shapes up 

By Bob Van Buhler 

The National Frequency Coordination 
Committee (NFCC), referred to in last 
month's "SBE Update," is taking shape. 
Elections were held at the group's first 
meeting. The following persons were 
elected to key positions: Jerry Plem- 
mons (Outlet Communications), chair- 
man; Bob Van Buhler (WBAL, 
Baltimore), vice chairman; Ed Williams 
(NAB department of science and 
technology), secretary; and George 
Thomas (Mutual Broadcasting System), 
treasurer. 

The council adopted an organizing 
structure and appointed subcommittees 
including one on databases and one on 
procedures and policy. Another commit- 
tee will develop a nationwide calling fre- 
quency and a video source identification 
signal to assist in local coordination. The 
officers also formed a charter and bylaws 
committee, which will develop the pro- 
cedural aspects of the new council. 

Timing of the next meeting depends 
on the progress made by the subcommit- 
tees. A meeting may be held this month. 
Representatives of all major networks, 
Radio and Television News Directors 
Association (RTNDA), NAB and the Na- 
tional Cable Television Association at- 
tended the first meeting. 

SBE on-line 
SBE has been working at the national 

level to improve communications with 
its membership. One part of this im- 
provement includes a cooperative ar- 
rangement with CompuServe to include 
SBE in the Broadcast Professional's 
Forum (BPFORUM). 

Gerry Dalton of the Dallas chapter and 
SBE's National Frequency Coordination 
chairman has been named as chairman 
of the electronic communications com- 
mittee. A portion of his duties includes 
acting as SBE system operator (Sysop) for 
liaison with CompuServe. 

SBE has an area within the BPFORUM 
to upload meeting information, newslet- 
ters, private conferences and communi- 
cations exchanges with members. The 
system allows members to leave specific 
messages and questions for individual 
board members. 

The current SBE filings with the FCC 
will be included in the on-line informa- 
tion. The SBE area also will include a list 
of Part 74 frequency coordinators. 

Most SBE members will be able to sign 
on through a local access number, 

Van Buhler is chief engineer for WBAL-AM and WIYY- 
FM, Baltimore. 
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thereby avoiding long distance charges. 
If you haven't subscribed to Compu- 
Serve, consider doing so. You can 
subscribe by checking the appropriate 
box on the back of your SBE member- 
ship renewal card. If you have already 
renewed your SBE membership, or need 
additional information, call the national 
office at 317-842-0836. 

Membership growth 
Many chapters have already realized 

the importance of the personal touch in 
membership stability and growth. There 
will always be those in the chapter who 
will forget to pay their annual dues and 
gradually they become ashamed and 
neglect to show up at the meetings. The 
chapter chairman can help prevent this 
from happening. 

An essential element in keeping cur- 
rent members in the fold is accurate in- 
formation. The chapter's chairmen and 
secretaries have an obligation to know 
the renewal status of each of its 
members. They also need to let members 
know when their memberships have 
lapsed. Sometimes, it is necessary for the 
chairman to call the members and let 
them know that participation is impor- 
tant. The personal touch usually suffices 
in drawing people back to the meetings. 

Chapters may find it effective to ap- 
point a membership and fellowship 
chairman. This person can be responsi- 
ble for new members and help them feel 
at ease at their first meeting. Membership 
and fellowship chairmen also are the 
ones who make a telephone call to the 
members who have not paid their dues. 
These chairmen also can obtain feed- 
back from the members on meeting 
plans and national SBE issues. Often a 
phone call is all that is necessary to keep 
a member active. 

The most successful chapter in obtain- 
ing new members last year was chapter 
47 in Los Angeles. This chapter enjoyed 
a growth of 19 new members during the 
year. Other chapters with 15 or more 
new members for 1985 include chapter 
46 in Baltimore, chapter 16 in Seattle, 
chapter 15 in New York and chapter 9 in 
Phoenix. 

1987 SBE national convention 
With the 1986 national convention in 

St. Louis already well planned and suc- 
cessfully booked, the SBE national office 
is soliciting proposals for hosting the 
1987 and later conventions. 

Other chapters and chapter groups are 
invited to make their proposals as soon 
as possible. The prospective host must 
have the ability to contract a 250 -booth 
area for exhibits and demonstrate the 
organizational structure to properly ex- 
ecute the convention. The financial 
resources to secure reservations and ac- 
complish advance printing also are 
necessary. These costs are estimated at 
about $10,000. 

SBE tape library 
The SBE offers individual chapters 

several tutorial videotapes that make 
good monthly programs. The tapes in- 
clude programs on signal-to-noise ratio 
measurements, linear and non-linear 
distortion and field time VIRS. These par- 
ticular tapes were produced by 
Tektronix. Other tapes include a lighting 
seminar by Colortran and line 
measurements and IM distortion from 
Hewlett-Packard. 

There is no fee for the use of these 
tapes, but the chapter must pay postage 
both ways. If needed, the tapes can even 
be duplicated for delayed use by your 
chapter. If you are interested in using 
any of these materials, contact the na- 
tional office. If you have similar training 
materials, please let us know. Offers and 
suggestions can be directed to Bob Van 
Buhler at 301-338-6567. 

Sustaining membership 
Local chapters have been given an op- 

portunity to participate in the SBE sus- 
taining membership project. A mailing 
has gone out to each of the SBE chapter 
chairmen with a list of sustaining 
membership candidates. The chapter 
chairman is requested to make the per- 
sonal contact needed to help secure the 
new SBE sustaining member. 

As of April, a total of 84 manufac- 
turers, distributors and consultants were 
supporting SBE through sustaining 
membership. 

An additional 194 group broadcasters 
and 1,537 manufacturers and distributors 
were requested to support SBE last 
month. Because of the size of our 
membership, we are an important ele- 
ment to each of these groups of com- 
panies. If you are willing to help with this 
project, contact Joe Manning at KAET- 
TV, 602-965-3506. I:a)))1 
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News 
Continued from page 4 
parameter was noted by adding the fol- 
lowing to the report: "Progress in HDTV 
technology and component design has 
resulted in HDTV production equipment 
now being available from sources in 
several countries. Also, a number of 
HDTV production facilities using certain 
parameter values given in the annex are 
in operation in various parts of the 
world." 

Third, technical experts were urged to 
complete HDTV studies before the 
CCIR's final meeting in 1989. To achieve 
this, the expert study group will schedule 
a meeting on HDTV in 1988. 

Finally, noting the views of several 
countries using the 625 line/50Hz broad- 
cast systems, the CCIR added: "There is 

also a need for the HDTV studio standard 
to accommodate future broadcasting 
systems compatible with existing scan- 
ning standards." 

Delegates from 75 nations attended 
the plenary. Leading the opposition to 
the 1,125/60 parameter were France, the 
Netherlands, West Germany and Great 
Britain. Some European receiver 
manufacturers were concerned about 
the potential impact of the proposed 
standard. They intend to study and 
possibly develop alternative systems to 
compete with the 1,125/60 standard 
developed by NHK, the national 
Japanese broadcasting service. I :'4)))J 

Richard Abbenante has joined 
Broadcast Systems, Austin, TX, as 
Western regional sales manager. He 
previously spent 26 years with RCA 

Broadcast Systems. 

Benton Everett and Brent Bullock 
have been assigned positions with Quan- 
ta, Salt Lake City. Everett is Midwest 
regional sales manager. He is responsible 
for promoting character generators, the 
Quantapaint electronic video paint series 
and Dimension, a 3-D modeling and 
animation system. Bullock has been re- 
assigned to the Western region as 
regional sales manager. He joined Quan- 
ta in January of 1984 as sales manager 
for the Midwest region. 

Dot Warshawsky has been named 
Mid -Atlantic sales manager for Richard- 
son Electronics, Franklin Park, IL. She is 

responsible for design and implementa- 
tion of a marketing program targeted at 

current and potential accounts from 
Delaware to Virginia, as well as assisting 
the other district sales managers on 
distributor accounts. 

Daniel P. Marchetto has been pro- 
moted to OEM sales engineer for Shure 
Brothers, Evanston, IL. He is responsible 
for OEM customers, as well as develop- 
ing new accounts and opportunities in 
the various OEM markets. 

Mark Terry has been named director 
of marketing for New England Digital, 
White River Junction, VT. He is responsi- 
ble for the supervision and coordination 
of advertising and marketing. 

Michael A. Pirrone has joined COM- 

SAT International's marketing and sales 
division, Washington, DC. He is responsi- 
ble for sales of international broadcast 
services. Pirrone will operate out of the 
company's New York City office. I :r4))11 
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Photo credit 
We mistakenly left off the photo credit for our May 

Transmission Systems Special Issue cover. The cover 
photograph, a dramatic view of a Klystrode, was taken by 
Pete Nuding of Pete Nuding Photography, Mountain View, 

CA. 

How can 
Grass Valley Group 

sync so low? 
Our revolutionary new integrated 

circuit - The SPG Gate Array - gives 
the 9520 Master Reference Synchroniz- 
ing Generator the industry's most as- 
tonishing price/performance ratio. 

The 9520 accommodates precision 
timebase options, dual test signal and 

source ID options, and a backup 
power supply. And that means superior 
master -generator features, precision, 
accuracy and performance. 

The 9520 is only one of our land- 
mark 9500 Series Sync Generators. 

Grass Valley Group 
A TEKTRONIX COWAN 

STRENGTH YOU CAN RELY ON 

The Grass Valley Group, Inc.,® P.O. Box 1114, Grass Valley, CA 95945 (916) 273-8421 OFFICES: New York (201) 845-7988: 

District of Columbia (301) 622-6313; Atlanta (404) 493-1255; Chicago (219) 264-0931; Minneapolis (612) 483-2594; 

Dallas/Fort Worth (817) 483-7447; Los Angeles (818) 999-2303; San Francisco (415) 968-6680. 
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Business 

Wipe 
reco 
mat 

Model 1400 
One -inch video 
tape eraser 

Model 105 
Audio and 
computer tape 
or disc eraser 

Hundreds of studios and 
production facilities nationwide 

save on tape cost without 
sacrificing recording integrity 

by using a Garner magnetic 
tape eraser. Garner 

outperforms all others in depth 
of erasure, speed of operation, 

dependability and durability. 
The complete line includes 

erasers for 1" high-coercivity 
video tape, video cassettes, 

audio tape and 
computer media. 

Write or call our toll -free 
number for a free brochure. 

Toll -Free 800-228-0275 

Model 270 
Video cassette 
tape eraser 

industries 

4800 N. 48th St., Lincoln, NE 68504, (402) 464-5911 
TELEX 438068 

Fuji Photo Film opens new headquarters 
Fuji Photo Film USA, New York, has opened its corporate 

headquarters in Elmsford, NY. The address is Taxter Cor- 
porate Park, 555 Taxter Road, Elmsford, NY 10523. The 
telephone number is 914-789-8100. 

BAF purchases Scientific-Atlanta components 
Scientific-Atlanta, Atlanta, has received an order from BAF 

Communications for broadcast quality video components. 
The purchase included model 7555 video exciters, model 
9630 receivers, model 418A protection switches and 
dehydrators. BAF will use the equipment to outfit transporta- 
ble uplinks for satellite news gathering applications. The com- 
ponents will be integrated into mobile uplinks. 

Grass Valley receives Andrew order 
The Grass Valley Group, Grass Valley, CA, has received the 

largest single order for its Ten -X 10x1 routing switcher from 
the Andrew Corporation. The routing switcher will be used to 
switch video and stereo audio via an RS -232 serial interface 
from satellite downlinks to major TV networks. 

Bayly makes name change 
Bayly Engineering Limited, Ajax, Ontario, has changed its 

name to AEG Bayly. The address remains the same. 

Shintron and Chroma Digital reach agreement 
Shintron, Cambridge, MA, and Chroma Digital Systems, 

Santa Clara, CA, have reached an agreement whereby Shin- 
tron has acquired Chroma Digital's assets, including inven- 
tories, know-how and technology under development.The 
products will be manufactured at Shintron's Cambridge plant. 
Shintron will honor the remainder of Chroma Digital's ex- 
isting warranty policies and obligations. 

Gentner makes delivery 
to Conus Communications 

Gentner Engineering Company, Salt Lake City, has an- 
nounced the delivery of a second communications system to 
Conus Communications, Minneapolis. 

Studer and Philips form venture 
Willi Studer A.C. and N.V. Philips Gloeilampenfabrieken 

have formed a joint venture for the research and develop- 
ment of compact disc -related professional studio systems. The 
venture is intended to exploit the synergism attained by 
cooperation of the two companies in R&D resources, as well 
as expertise in product engineering. The venture will not af- 
fect independent developments by both companies in the 
magnetic tape recording and optical disc mastering systems. 

Sony receives orders, delivers equipment 
Sony Broadcast has received orders from TVi, London, for 

five Betacart machines. TVi is the first company in the United 
Kingdom to use the machines for on -air transmission. 

RTP, the Portuguese radio and TV network, has ordered 13 
BVW-3AP Betacam cameras, 15 BVW-40P recorders, 12 
BVW-10P players, seven BVW-20P portable players, seven 
CCU-300PL camera remote -control units, a range of monitors 
and more than 25 sets of wireless microphones. 

Sony Professional Products is producing its PCM-3000 series 
DASH 1/4 -inch format digital audio recorders at its Ft. Lauder- 
dale, FL, facility. The first 15 units were delivered to the NHK 
broadcast network in Japan last September. The shipment 
was part of an order for more than 25 recorders. 
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A.F. Associates holds rep position 
A.F. Associates, Northvale, NJ, has been reappointed the 

exclusive North American representative for the British -made 
AVS 6500 standards converter. 

Transtar chooses Wegener SCPC 
The Transtar radio network has chosen the series 1600 

SCPC system from Wegener Communications, Norcross, GA, 

to transmit network programming to its format 41 and oldies 
channel affiliates. The system will be used for stereo audio, 
cuing signals, addressing and distributing network informa- 
tion to radio stations from the Transtar radio uplink. 

Kahn and Totsu sign marketing agreement 
Kahn Communications, New York, and Totsu Company, 

Tokyo, have signed a marketing agreement whereby Totsu 
will exclusively market KCI broadcast products to Japanese 
government and commercial broadcast stations. 

Networks approve Dalsat systems 
Dalsat, Plano, TX, has announced network approval of its 

satellite news gathering vehicles for use by network affiliates. 
ABC and CNN have already approved the satellite news 
gathering systems. 

Enterprise Systems acquires Kaman Broadcasting 
Enterprise Systems Group, Dallas, has signed an agreement 

to purchase the assets of Kaman Broadcasting Systems, Col- 

orado Springs, CO. Kaman Broadcasting specializes in corn - 
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puter services for the broadcast industry with a customer base 
of more than 50 TV and radio stations in the United States, 

Canada and Mexico. The company will continue to be based 
in Colorado Springs. 

AKG acquires Ursa Major 
AKG Acoustics, Stamford, CT, has announced the acquisi- 

tion of Ursa Major, Boston. AKG acquired all assets and 
trademarks, establishing a new digital products division. In 

addition to the R&D activities undertaken by the parent com- 
pany in Vienna, Austria, the Boston -based facility will 

become AKG's second R&D center for digital product 
development. 

Delta Electronics installs system 
Delta Electronics, Alexandria, VA, has announced that 

Radio Mundial, Rio de Janiero, Brazil, has installed a Delta 
C-Quam AM stereo system. This installation follows the 
Brazilian government's decision to make the C-Quam system 
the AM stereo standard. Radio Mundial, the first station to in- 

stall the system, is part of the Globo Network. 

Radio Systems becomes distributor 
Radio Systems, Edgemont, PA, has been appointed the ex- 

clusive distributor of two subcarrier FM radio receivers, im- 

ported by Uni -Band, a group of SCA station operators. Model 

RF -42 is a portable, battery operated radio, and model RF -92 

is a tabletop receiver with a pre -amp output. I =:)))I 

How can you get a 
free 9500 Series 

Timing Conversion 
Slide Rule? 

Just drop us a note on your busi- 
ness card or letterhead, telling us what 
type of facility you work in, what sync 
generator is currently in use there, 
and how long you've had your current 

equipment. Return it to: 

Grass Valley Group 
P.O. Box 1114, Department 9500 
Grass Valley, CA 95945 

... and we'll send you your FREE 

Timing Conversion Slide Rule! 

Grass Valley Groupr 
A TEKTRONIX COMRANY 

STRENGTH YOU CAN RELY ON 

The Grass Valley Group, Inc. ,0 P.O. Box 1114, Grass Valley, CA 95945 (916) 273-8421 OFFICES: New York (201) 845-7988; 

District or Columbia (301) 622-6313; Atlanta (404) 493.1255; Chicago (219) 264.0931; Minneapolis (612) 483-2594; 
Dallas/Fort Worth (817) 483-7447; Los Angeles (818) 999-2303; San Francisco (415) 968-6680. 
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¡New products! 
Broadcast systems 

Panasonic Broadcast Systems has introduced the following 
products: 

The AK-3090/AK-3091 coax or triax cable adapter for the 
AK -30 handheld camera with separation distances of up to 
6,600 feet between the camera and the remote base station. 

The AG -6400 VHS hi-fi portable recorder/player is de- 
signed for field recording. The unit has dual VU meters, a 
dynamic range of greater than 80dB, less than 0.005% wow 
and flutter and an audio response of 20Hz to 20kHz. 

The AG -155 professional VHS CCD camcorder features col- 
or pictures produced by a 1/2 -inch CCD pickup element and a 
piezo auto focusing system, which consists of a 
microprocessor and a special controlled lens. 

The VP -7722P audio analyzer has a 0.0001% distortion fac- 
tor, with a 119Hz to 110kHz frequency range and 20 channel 
inputs. The analyzer measures distortion factor, signal-to- 
noise ratio, ac level and intermodulation distortion. 

Circle (350) on Reply Card 

Presentation system 
A.F. Associates has unveiled the Pegasus 5150 commercial 

presentation system, which allows playback of prerecorded 
composite reels and/or individual spot material. It also allows 
the user to make late changes in running order and supports 
multiple playback sources. 

Circle (351) on Reply Card 

Power amps, communications link 
Raycom Group has introduced the following products: 

Microwave power amplifiers which couple broadbandedness 
with high -power output. One model covers both the 2GHz 
and 2.5GHz auxiliary broadcast bands in a single broadband 
unit while another covers both the 6.5GHz and 7GHz bands in 
a single unit. A third model covers the 13GHz band and 
features output power options of 2.5W or 5W. 
Sky -Link, a satellite communications link that provides 
mobile uplink vehicles with four independent audio channels. 

Circle (352) on Reply Card 

Tripod, fluid head, microphone fishpole 
Gitzo has announced the following products: 

The 563LM Reporter Fisher is a 5 -section fishpole, with an 
outside diameter of five inches and two soft handgrips, and 
has a range from 21/2 feet to 10'/2 feet. 
The 480 fluid head offers an adjustable counterbalance for 
cameras up to 30 pounds, as well as 100% fluid tilt, the fluid 
having a silicone base for operating under extreme 
temperatures. 
The Mini Tele Studex is a 4 -section tripod with a leg 
diameter of 11/2 inches, extending from zero inches to 63 
inches and supporting cameras up to 100 pounds. 

Circle (353) on Reply Card 

TV program delay system 
Hubbard Communications has announced the HCD-500 TV 

program delay system, which will delay any incoming pro- 
gram from three minutes to two hours. The system incor- 
porates the field-tested electronics of the HCC-55 cart system. 

Circle (354) on Reply Card 

Video, audio switchers 
HEDCO has introduced the Hedline series of self -powered 

4 -input, 1 -output video and audio switchers which offer 
remote control and AFV operation. The video unit features 
looping inputs, vertical interval switching and full broadcast 

specifications with 30MHz bandwidth. The audio switcher has 
two balanced outputs plus a monitoring phone jack on the 
front panel. Signal-to-noise ratio is greater than 100dB with 
response at ±0.1dB 20Hz to 20kHz. 

Circle (355) on Reply Card 

Wireless receiver, 2 -way radio 
Nady Systems has introduced these products: 
The EasyTalk PRC-4H is a handheld 2 -way radio using the 

49MHz band. The radio has FM operation and a dual conver- 
sion superheterodyne receiver and provides communication 
for a range of up to one-fourth to one-half mile. It is housed in 
a light case with belt clip and a 9V battery provides power. 

The 501 VR is a portable wireless receiver on the VHF 
highband for use with the 501 or 701 VHF wireless transmit- 
ter. The mini -receiver is for video production or stage 
monitor use. 

Circle (356) on Reply Card 

Time compressor/expander 
Lexicon has introduced the 2400, a stereo audio time com- 

pressor/expander incorporating a time -code reader and 
reference output. The unit is designed for use on both 
polyphonic music and voice, and employs digital signal proc- 
essing algorithms to provide mono compatibility and stereo 
imaging. It is designed to change the running time of video, 
film or audio program material while maintaining the original 
audio pitch. 

Circle (357) on Reply Card 

PC compatible ENR system 
Comprompter has introduced the ENR-PC, an IBM-PC com- 

patible news production and prompting system. It features 
the same functions available in its Apple -based systems in a 
PC version. The system features menu -selected functions, on- 
screen prompts, split-screen scriptwriter/word processor, 
automatic word wrap and line endings, catalogue displays, 
electronic prompting, computerized archiving and a built-in 
modem/terminal script transfer program. 

Circle (358) on Reply Card 

Component downstream 
keyer/RGB chromakeyer 

Shintron has introduced the DK3/CK3 component 
downstream keyer/RGB chromakeyer combination. The 
keyers use a super -linear extra wideband to perform key and 
program -preset fades; generates independent video keys and 
performs drop shadows in eight directions. 

Circle (359) on Reply Card 

Clipping protection devices 
MCG Electronics has introduced the following products: 
The Surge -Master Avalanche 2100A series prevents 

damage to extra -sensitive equipment by clamping ac line 
transients directly at the equipment input. The unit consists of 
matched diodes to directly shunt transients around the sen- 
sitive load in less than Ins. 

Mini Surge -Master 600 series ac power line protector pro- 
vides 2,250 joules/phase absorption capability for 120Vac to 
480Vac single phase or wye service panels. It features a triple 
redundant, modular approach. 

Circle (360) on Reply Card 

Satellite data decoder 
The Chesapeake Group has introduced the SDD-10 station 

data decoder. It permits identifying individual stations and 
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groups of stations with a unique code so that messages can be 
sent to them. The unit accepts FSK data from many sources. 

Circle (361) on Reply Card 

Multi -element antenna 
Spatial Communications has announced the Microtenna- 

ME, a multi -element antenna for reception of multichannel 
television at distances greater than 10 miles from the 
transmitting antenna site. It features a 4 -element antenna 
with integrated block downconverter. The array provides an 
additional 6dB of antenna gain. 

Circle (362) on Reply Card 

Edit suite audio mixer 
Graham -Patten Systems has developed model 608, an 

8 -input, edit suite audio mixer. It offers edit system control of 
source selection, preview functions and transitions. It also 
may be operated manually as a conventional audio mixer or 
with a combination of manual and edit system control. 

Circle (383) on Reply Card 

Audio correction device 
Titus Technological Laboratories has introduced The Last 

Word, a microprocessor -based stereo audio correction device 
to correct audio problems. It is a unity gain in -line device that 
monitors any stereo source and will correct automatically or 
manually. The unit provides metering of the inputs monitor- 
ing the left and right input channels on 20dB VU meters, and 
monitoring the L+R and the L-R on 40dB VU meters. 

Circle (364) on Reply Card 

Steadi-film system 
The Steadi-Film Corporation has introduced the Steadi-film 

system, which eliminates film weave in film -to-tape transfer. 
The system is a pin -registered telecine gate that retrofits to a 
Rank Cintel Mark Ill and operates under its own 
microprocessor -control unit. 

Circle (365) on Reply Card 

Digital multimeter 
John Fluke Manufacturing has announced the 8060A 

digital multimeter, a handheld, microcomputer -controlled 
41/2 -digit test instrument. It measures frequency to 200kHz 
and relative and decibel measurements with almost any im- 
pedance. Dc voltage is measured in ranges from 200mV to 
1kV full scale at an input impedance of 10mí1. Ac voltage is 

measured in ranges from 200mV to 750V true rms. 
Circle (366) on Reply Card 

Stabilizing lens accessories 
Schwem Technology has announced three Gyrozoom 

60/300 image stabilizer lens accessories. The wide-angle at- 
tachment reduces focal length by 5X. It's rated at f/6.2 with a 

3 -inch minimum operating distance. The remote -control 
system provides remote control of focus, stabilization, iris and 
zoom. The travel bag has separate compartments to hold the 
wide-angle attachment and lens cables. 

Circle (367) on Reply Card 

Switcher with editor control 
Crosspoint Latch has introduced the 6119 production 

switcher with editor control. It features five inputs, three 
buses, full colorizer, fade to black, soft, hard or bordered 
edges, 12 wipes, joystick, two keying levels, test mode and a 

blanking processor. 
Circle (368) on Reply Card 

Filter, cover, discharger 
and multicharger 

Perrott Engineering Labs has introduced these products: 
A dichroic filter designed in Pyrex for daylight color cor- 

rection from a tungsten Halogen source is mounted in a 
metal holder for use on the Perrott minilight on -camera porta- 
ble light. 

Cozies are quilted, thermally insulated, battery operated 
warming covers for cameras and VTRs. 

The PE 138 NP Betacam battery discharger is designed to 
discharge and exercise Betacam batteries. 

The PE 868 multicharger is capable of overnight charges of 
up to eight Perrott PE -90s or equivalents, simultaneously and 
independently. 

Circle (369) on Reply Card 

Wireless microphone system 
Telex Communications has announced its wireless 

microphone system, designed for ENG broadcast and remote 
video production markets. The system consists of the ENG -4 

4 -channel receiver and WT -400 2 -channel transmitter. The 
ENG -4 has a small monitor earphone and 1 -wave antenna. 
The WT -400 is a 2 -channel selectable transmitter to be used 
with a Telex WLM-200 miniature lapel microphone. 

Circle (370) on Reply Card 

Audio and video products 
Ampex has introduced the following products: 
Ampex 198 and 199 1/2 -inch VHS and Beta videocassettes 

for the M format feature high-energy, cobalt -modified gamma 
ferric oxide and an antistatic agent. 

467 professional U-matic digital audio cassettes for PCM 

converters feature a cross -linked copolymer oxide binder and 
can be used in all digital U-matic systems with standard fac- 

tory adjustment. 
ATX-100 digital repositioner with zoom consists of control 

keyboard, computer system and a signal system. 
Ampex ADO component input/output kit adds capabilities 

to standard composite ADO systems. It consists of three 
boards and allows user to choose between composite and 
component input and outputs. 

Circle (371) on Reply Card 

Videotape editor, automation 
system and optimizer 

CMX has introduced the following products: 
The CMX 3100 computer -assisted videotape editor features 

multiple EDL files, expanded EDL memory, autoclean, match - 
cut calculate, learn keys, short-cut wipe and dissolve, and an 
enhanced, easy -to -use switcher memory. 

The CASS 1 computer -aided sound sweetener is an in- 

tegrated time code -based audio editing and audio console 
automation system that controls up to six audiotape recorders 
and 15 additional sources. The system features a fader 
memory system and the CRT graphics show fader levels. 

The EDL Optimizer provides list cleaning, sorting, text 
editing and look back through multiple generations of EDL 

and auto assembly. 
Circle (372) on Reply Card 

Semi -automatic distortion meter 
Leader Instruments has introduced the LDM-171 semi- 

automatic distortion meter. It features automatic nulling that 
eliminates manual tuning; S/N measurement; ac signal level 
measurement; high-pass filter; and monitor output terminals. 

Circle (373) on Reply Card 
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IN 
SEARCH OF 
EXCELLENCE. 
Long before it was a popular 
management theory, broadcasters 
were searching for excellence. 
Excellence of Sound. 
The search is still on, but the goal is 

now within the reach of every FM 
broadcaster. 

The 695 is an exciter without equal ... 
in quality sound ... in versatility ... 
and in value. Any type of distortion 
you can name (THD, TIM, IMD) is less 
than .025 percent. This isn't an 
environmentally controlled lab figure, 
but rather one that is measurable over 
the operating temperature range of the 
equipment. Moreover, noise is so low 
that it's virtually impossible to 
measure. 

QEI's 695 offers features that the 
competition has never even dreamed 
of. A peak counter with LED display, 
modulation measurements on the front 
panel, and a measurements grade 
linear demod built in. It is synthesized, 
has wideband circuitry, a 3 -color LED 
bar graph for modulation display, a 
10 -position meter, and many other 
features that are best described in our 
new brochure. 

For more information on QEI and the 
695 Exciter just write or call us. You'll 
see why our search for excellence has 
produced the best value on the market 
today. 

QEI Corporation 
One Airport Drive P.O. Box D 
Williamstown, NJ 08094 (609) 728-2020 

-_.. ...... s s,::::: 
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Oscilloscopes and spectrum analyzers 
Hewlett-Packard has introduced the following products: 

*The HP8570A benchtop analyzer covers RF signals from 
10MHz to 22GHz. It features built-in peak -search, and resolu- 
tion bandwidth, video bandwidth and sweep time are ad- 
justed automatically. 
The 8567A RF analyzer has a 10kHz to 1.5GHz range. An 
FFT function for close -in amplitude modulation and Gaussian 
noise power density are measured with built-in functions. 
The HP5180T/U and HP5183T/U digitizing oscilloscopes 
feature automatic test routines and provide digital waveform 
storage from which they can process waveform data to sup- 
ply frequency, rms, volts, peak -to -peak, pulse and frequency 
spectra. They feature a 2,048 x 2,048 vector display. 

Circle (374) on Reply Card 

Studio monitors and amplifier 
JBL has introduced the following products: 
A line of studio monitors deliver frequency response 

beyond 27kHz. The 2 -way 4406 features a 170mm 
polypropylene woofer; the 2 -way 4408 has a 200mm fiber 
cone woofer; the 3 -way 4410 has a 125mm midrange 
transducer and a 250mm laminate construction woofer; the 
3 -way 4412 has a 300mm woofer and a 75mm diameter rib- 
bon wire copper voice coil. 

The 6215 power amplifier features 35W into 80, 45W into 
40 and 90W into 80, mono -bridge mode. It uses a low tran- 
sient intermodulation design, is housed in a heavy -gauge steel 
chassis, and features complementary devices in all predriver, 
driver and output stages. 

Circle (375) on Reply Card 

Frame synchronizer, changeover 
system and test generator 

Leitch Video has introduced the following products: 
The DFS-3000N is a compact NTSC digital frame syn- 

chronizer with noise immunity, RS -170A zero SCH output, 
RS -232C remote control ports, field or frame freeze, three 
switching modes, VIR corrector, auxiliary video input and 
four output system phase presets. 

The CDA-5500 automatic changeover system for the CSD - 
5300N master lock system driver monitors time code, impulse 
drive RS -232C outputs, and audible and visual alarm in- 
dicators. 

The TTG-2500N stand-alone digital test set generator con- 
tains an NTSC sync generator, produces 22 test signals, has 
sync, blanking, subcarrier and trigger outputs and an internal 
temperature -compensated crystal oscillator. 

Circle (378) on Reply Card 

Video triax connector 
Lemo has introduced the 750 video triax connectors, 

which accommodate cable diameters from 8mm to 15mm. 
The connectors are self -latching with quick connect/discon- 
nect gold-plated contact connectors. 

Circle (377) on Reply Card 

Color pattern generators 
Video Aids of Colorado has announced the PG-2PC color 

pattern generator. It features full -field and split -field color 
bars, full -field blue gun, cross -hatch and blackburst. 

Circle (378) on Reply Card 

SCPC receiver and IF processor 
A VCOM has introduced two products: 
The SCPC-2000 receiver with phase -locked microwave 

oscillator and multiplier system receives signals from 
satellites operating in the 3.7GHz to 4.2GHz band. 

The SCPC-500 IF processor block converts signals on 
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transponders 1-24 to an intermediate frequency of 50MHz to 
550MHz. A microwave oscillator allows unattended reception 
over long periods of time without significant drift. 

Circle (379) on Reply Card 

Computer graphics system and paint package 
Cubicomp has introduced enhancements for its Pic- 

tureMaker system: 
Video image capture, video control and digital matting 

allow the system to act as a turnkey unit with live -action 
video and 3-D computer graphics. 

The PictureMaker/20 is designed for off-line video produc- 
tion and graphics. Enhancements include user interface 
features, cross-sectional modeling, curve smoothing and 20 
new fonts. 

True Color Paint, a 16 -bit true -color paint package, enables 
users to display 65,000 colors in a single image and uses a 
pop-up palette. Colors can be blended and images can be 
tinted and shaded. 

Circle (380) on Reply Card 

Noise reduction unit 
Dolby Laboratories has introduced the model 390 C -type 

noise reduction unit, which provides noise reduction for the 
two tracks of 3/4 -inch videotape recorders. Features include 
electronically balanced concentric input/output level con- 
trols, S/N reduction of 20dB, and spectral skewing and anti - 
saturation techniques. Noise reduction identification has been 
added to the model 350 noise reduction unit. It responds to 
subaudio frequency carrier and an NRI tone is generated 
along with the program. 

Circle (381) on Reply Card, 

Camera cover and battery pack 
CVR Products has introduced two broadcast products: 
The Rain CVR video camera cover is made of lightweight, 

waterproof nylon. It is adjustable and provides access to 
camera controls. 

The BP90-type battery pack for the Sony BVW-3 Betacam 
works with 3.5Ah to 4Ah BP90-type batteries instead of the 
1.5Ah NP1 batteries. It mounts in place of the tripod mount 
and mates to the tripod plate -locking system. 

Circle (382) on Reply Card 

Broadcast color monitor 
Barco Industries has introduced the CVS, a professional 

broadcast color monitor that uses a microprocessor -based 
design and plug-in modularity. The monitor has a digital and 
an analog bus and four open slots for plug-in modules. Func- 
tions are controlled by touch -activated membrane switches 
on the front of the monitor. Any and/or all functions can be 
made available at a remote keyboard. 

Circle (383) on Reply Card 

Communication towers 
Aluma Tower Company has introduced trailer -mounted 

communication towers. They are available with up to T00 feet 
height and can be provided with a manual crank mechanism 
or 12V winch operation. They come complete with 2 -inch ball 
hitch, spring suspension and taillights. 

Circle (384) on Reply Card 

Automatic synthesizer 
Orban has introduced the 275A automatic stereo syn- 

thesizer. The synthesizer is a stereo in/stereo out device, in- 

corporating two methods of automatic recognition. Single - 
channel recognition looks for the absence of audio on one 
channel and will crossfade to synthesize stereo from the re - 

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 691'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 L/R 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 marry other 
features ... write or call for complete 
information. 

QEI Corporation 
One Airport Drive P.O. Box D 
Williamstown, NJ 08094 H (609) 728-2020 
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maining channel. Mono -stereo recognition analyzes certain 
correlation characteristics of a 2 -channel input to decide 
when to synthesize and automatically crossfades between 
synthesis or bypass. 

Circle (385) on Reply Card 

Telephone line enhancement 
Gentner Engineering Company has introduced the 

Teleprocessor, which uses Aphex enhancing along with up- 
per and lower band equalization adjustments to maximize 
telephone line quality. The unit works in conjunction with a 
telephone hybrid or frequency extension equipment. It also 
maintains average send audio down the telephone line. 

Circle (386) on Reply Card 

Zero loss video delay fills 
Matthey has introduced its PC card that can be equipped 

with any amount of delay in the lOns through 1,830ns range. 
A thick film video amplifier compensates for flat loss and pro- 
vides 1 Vp/p output signal. Five nanoseconds trim is front - 
panel adjustable. 

Circle (387) on Reply Card 

Stereo field -production mixer 
Shure Brothers has announced the FP42 stereo mixer, 

designed for professional stereo remote broadcast and field 
production applications. The mixer provides users with two 
outputs and four inputs, all switchable for mic- or line -level 
operation. Each input channel includes a level control, center 
detented stereo pan -pot, and a pull -pot cuing feature. 

Circle (388) on Reply Card 

Wireless mic system 
Cetec Vega has introduced the following products: 

The Pro 1-B professional wireless microphone that includes 
the T-37 bodypack transmitter and R -31A receiver. 
The Pro 1-H professional wireless microphone that features 
the T-36 handheld transmitter and the R-3 lA receiver. 

Circle (389) on Reply Card 

Ku -band satellite antenna 
Nurad has developed a Ku -band satellite antenna for SNG 

operations. It is six feet wide and features an offset feed for 
low sidelobes and high directivity. The fiberglass reflector is 
honeycomb -reinforced to be lightweight and is painted with a 
silver coating for reflectivity. 

Circle (390) on Reply Card 

Phone remote audio mixer 
Te!fax Communications has introduced the TFX-131B 

phone remote unit, a miniature 4 -channel audio mixer. It 
features built-in 2 -way telephone circuitry and up to four 
mics, two high-level feeds and four headphones can be con- 
nected. Features include push-button dialing, built-in 
rechargeable Ni -cad battery pack, 1kHz test -tone oscillator 
and 6 -pin accessory interface jack for external processors. 

Circle (391) on Reply Card 

Camcorder aluminum cases 
RMS Electronics has introduced the VCM-1838 and 

VCM-1627 Camcorder aluminum cases. They will protect 
Camcorders, VHS and Beta video cameras and accessories. 
Each case comes with a padded handle and shoulder strap. 

Circle (392) on Reply Card 

Video interface and audio recorder 
Mitsubishi has introduced the following products: 
An interface that allows communications to the intelligent 

digital faders from video editing systems. It contains protocol 

information that allows real time automation control of fader 
level and mute commands. 

The X-86 2 -channel digital audio recorder comes in three 
versions. Features include 14 -inch reels, razor blade and elec- 
tronic editing, punch-in/out, 9.6kHz sync input, auto locator, 
RS -232C/422 communications port, and EBU interface. 

Circle (393) on Reply Card 

Video cart machine 
BSI has announced its second generation DC -80 automatic 

video cart machine with software -based control, up to 24 
transports, stereo audio, automatic cue recording, Q -Mod 
anti -head clogging system, 2 -second preroll, CRT display, 
auto cue, hard -copy logging and auto eject. It provides CRT 
displays at the machine and at remote -control points. 

Circle (394) on Reply Card 

Heads and tripods 
Innovative Television Equipment has introduced four fluid - 

type pan -and -tilt heads with companion tripods and ac- 
cessories. The Cartoni -manufactured camera support equip- 
ment features lightweight and compact counter -balanced 
fluid -type heads with multistop drag controls. 

Circle (395) on Reply Card 

Portable distribution center 
Union Connector has introduced the portable distribution 

center. The 100A single phase input supplies six 20A and one 
60A breaker -protected circuits with indicator lights. 

Circle (396) on Reply Card 

Compact editing console 
The Winsted Corporation has introduced a compact editing 

console for 1/2 -inch and 3/4 -inch frontloading VCRs. The con- 
sole is 28 inches deep and shelves adjust vertically. 

Circle (397) on Reply Card 

Delay systems 
ART has introduced its PD3 professional delay system, a 

16 -bit linear device. It features 64kHz sampling rate; 20kHz 
bandwidth; 1 input, 3 outputs; barrier strip terminal and 
1/4 -inch phone jacks; and separate recessed front -panel con- 
trols. Output delays are adjustable in 1ms to 225ms steps. 

Circle (398) on Reply Card 

B/W CCD camera 
VSP Labs has announced the SC series solid-state cameras. 

The series uses a frame transfer CCD with 610x485 array size, 
has 500 TV line resolution and H and V drive sync. 

Circle (399) on Reply Card 

Remote automated machine network 
Avtec Industries has introduced Ramnet, a remote 

automated machine network for video communications com- 
panies and multi-user training facilities which controls routing 
switchers and VCR functions through IBM PC computers and 
compatibles. The system automatically schedules and pro- 
grams up to 255 VCR/VTR and routing switcher events for a 
full year from remote locations. 

Circle (400) on Reply Card 

Betacam videocassettes 
Fuji Magnetic Products Division has announced the H321 B 

Beta format 1/2 -inch videocassette. Improvements include an 
increase of + 1.0dB in the audio output and audio S/N, high 
video S/N, and an ABS -resin shell. Features include duroback 
coating and an anti -static leader. I ='.3)))I 

Circle (401) 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 

datawopid 
Allocation;Terram Studies 

AM FM TV LPTV ITFS 
P.O. Box 30730 

Bethesda, MD 20814 
(301) 652-8822 1-800-368-5754 

TEKNIMAX 
TELECOMMUNICATIONS 

DENNIS R. CIAPURA 
PRESIDENT 

I I]R5 rORESTVIFW I.rt 

SAN DIECO. CA 92111 619, 695-2429 

LAWRENCE L. MORTON 
ASSOCIATES 
21671 SUPERIOR LANE 

LAKE FOREST, CALIFORNIA 92630 

LAWRENCE L. MORTON, E.E. 
AM FM TV 

APPLICATIONS FIELD ENGINEERING 
ANTENNA BROADBANDING FOR AM STEREO 

(714) 859-6015 

John' Aalto, P.E. 
' Consulting Engineer 

TELEVISION PRODUCTION AND POST PRODUCTION 

SYSTEMS DESIGN AND PROJECT MANAGEMENT 

(818) 7842208 
4534 Van Noord Avenue 

Studio City, CA 91604 

ATT: CHIEF ENGINEERS 
ó.aadca.t daa maintenance 

LUNAR VIDCO LTD. 
FAST TURNAROUND ON ENG, EFP, EDIT 
SYSTEMS, MONITORS, TEST EQUIP. SONY, JVC, 
PANASONIC, TEKTRONIX-UPS & AIR FREIGHT. 
PU/DEL DAILY. 

CALL 
COLLECT 

138 E. 28th St, NYC (212)888-4802 

Why not run your business 
card here? 

Only $65 per insertion. 
Frequency discounts available. 

Call 913/888-4664 

Why not run your business 
card here? 

Only $65 per insertion. 
Frequency discounts available. 

Call 913/888-4664 

STEIGER, HURRAY & 

ASSOCIATES INC. 

CONSULTING ENGINEER SERVICES 

6816 Westview Drive 
Cleveland, Ohl 44141 

(216) 526-7187 

D. L. MARKLEY 
& Associates, Inc. 
CONSULTING ENGINEERS 

206 North Bergan 
Peoria, Illinois 61604 

1309) 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 

T & G OPTICS, INC. 
71-01 INGRAM STREET 

FOREST HILLS, NY 11375 

COMPLETE REPAIR SERVICE FOR COLOR TELEVISION 

CAMER/CBEAMSPLITTER OPTICS, LENSES, COATINGS, 

MULTIPLEXER MIRRORS. FILTERS AND PROJECTORS: 

WRITE OR CALL GERALD PINCUS (718) 544-8156 twen- 
ty tour hour service with pleasure. 

SELLMEYER & KRAMER, INC. 

CONSULTING ENGINEERS 
J.S. Sellmeyer, P E., S.M. Kramer, P.E. 

AM FM TV MDS ITFS LPTV CAN 
APPLICATIONS FIELD ENGINEERING 

P.O. Box 841 Mckinney, TX 75069 
(214) 542.2056 

Consultation Services 
Lightning - Power Conditioning Grounding 
Over 40 years experience. work guaranteed 

Roy Ca,penie, 

Lightning Eliminators and Consultants 
13007 Lakeland Rd. Santa Fe Springs CA 90670 

12 131 946 6886 33/V X 9105861381 

Why not run your business 
card here? 

Only $65 per insertion. 
Frequency discounts available. 

Call 913/888-4664 

Why not run your business 
card here? 

Only $65 per insertion. 
Frequency discounts available. 

Call 913/888-4664 

EVANS ASSOCIATES 
CONSULTING TELECOMMUNICATIONS ENGINEERS 

AM-FM-TV-CATV-ITFS-LPTV SATELLITE 
216 N. Green Bay Road 

Thiensville, Wisconsin 53092 
Phone: (414) 242-6000 Member AFCCE 

AC4JgLIOO ü@ `VL LILILe-uO@ 
RADIO CONSULTING ENGINEERS 

STATION DESIGN AND SERVICE 

ELECTRONIC PRODUCT DESIGN 

Edward A. Schober, P.E. 

402 Tenth Avenue, Haddon Heights. NJ 08035 

(609) 546-1841 

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 

specializing in broadcast studio acoustics 

910 Lakeridge Drive Stillwater, OK 74075 

405-624-6043 405-372-3949 

Why not run your business 
card here? 

Only $65 per insertion. 
Frequency discounts available. 

Call 913/888-4664 

Why not run your business 
card here? 

Only $65 per insertion. 
Frequency discounts available. 

Call 913/888-4664 

Why not run your business 
card here? 

Only $65 per insertion. 
Frequency discounts available. 

Call 913/888-4664 
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lAd index I 
Number 

Page 
Reader 
Service Advertiser 
Number Hotline 

Page 
Number 

Reader 
Service Advertiser 
Number Hotline 

Abekas Video Systems 45 29 415/571-1711 Lerro Electrical Corp. 7 215/223-8200 
ADC Telecommunications, 

Inc. 91 69 612/893-3010 
3M Tape Div. 100-101 
3M Broadcast & Related 

77 800/792-1072 

ADM Technology, Inc IFC 1 313/524-2100 Products 66-67 46 800/328-1684 
Alden Electronics 37 21 617/366-8851 Midwest Communications 
Allied Broadcast Equipment ....39 23 314/962-8596 Corp 1 3 800/543-1584 
Alpha Audio 76 55 804/358-3852 National Video Service 128 101 ....415/846-1500 
Amber Electro Design Inc. 52 34 514/735-4105 NEC America Inc. 55 36 800/323-6656 
Amek Consoles Inc. 85 64 815/508-9788 Opamp Labs Inc. 121 91 213/934-3566 
Ampex Corp. (AVSD) 53 35 415/367-2911 Orban Associates Inc. 17 11 800/227-4498 
Ampex Corp. (MTD) 50-51 33 415/367-3809 Orban Associates Inc. 60 41 800/227-4498 
Arrakis Systems, Inc. 27 15 303/224-2248 Otari Corp. 15 10 415/592-8311 
Asaca/Shibasoku Corp. Pacific Recorders and 

America 77 57 800/423-6347 Engineering 21 619/438-3911 
Audio Precision 30 17 800/231-7350 Paco Electronics USA, 
Audio Services Corp 121 90 800/231-7350 Inc. 42 26 213/747-6540 
Barco Industries, Inc. 31 18 408/370-3721 Panasonic 104-105 80 201/348-7336 
Beyer Dynamic Inc. 95 72 516/935-8000 Panasonic 34-35 20 201/348-7336 
Robert Bosch Corp. 24-25 13 801/972-8000 Polyline Corp. 98 76 312/297-0955 
Broadcast Cartridge Service Potomac Instruments 78 58 301/589-2662 

Inc. 123 95 714/898-7224 QEI 126 98 609/728-2020 
Broadcast Video Systems QEI 127 99 609/728-2020 

Ltd. 98 75 416/697-1020 Richardson Electronics 
Centro Corp. 41 25 619/560-1578 Inc. 109 82 800/323-1770 
Centro Corp 43 27 619/560-1578 Rohde & Schwarz Sales Co. 
Circuit Research Labs, Inc. 13 9 800/535-7648 (USA) Inc. 93 71 516/328-1100 
Colorado Video Inc 26 14 303/444-3972 RTS Systems, Inc. 82 61 818/843-7022 
Comprehensive Video 44 28 201/767-7990 Schwem Technology 40 24 415/935-1226 
Comrex Corp 92 89 617/443-8811 Sencore 96 73 800/843-3338 
Continental Electronics Mfg. Sharp Electronics Corp. 87 67 201/265-5548 

Co 83 62 214/381-7161 Shure Brothers Inc. 48 31 312/866-2553 
Crosspoint Latch Corp. 112 84 201/688-1510 Shure Brothers Inc 11 8 312/866-2553 
Dynair Electronics Inc. 71 51 619/263-7711 Sierra Video Systems 106 102 . . 916/273-9331 
ESE 83 63 213/322-2136 Sigma Electronics Inc. 107 66 717/569-2681 
Fostex Corp. of America 73 53 213/921-1112 Solid State Logic 110-111 83 212/315-1111 
Garner Industries 124 93 800/228-0275 Sony Corp. of America 
Gentner Engineering Co., Inc. ...76 56 801/268-1117 (A/V & Pro Aud) 29 16 
Grass Valley Group, Inc 121 92 916/273-8421 Sony Corp. of America 
Grass Valley Group, Inc 123 97 916/273-8421 (Broadcast) 88-89 
Grass Valley Group, Inc 9 7 916/273-8421 Sony Mag. Tape Div. 63 43 
Grass Valley Group, Inc 68 70 916/273-8421 Standard Communications 97 79 800/243-1357 
Gray Communications 

Consultants, Inc 75 54 912/883-2121 
Standard Tape Laboratory, 

Inc. 123 96 415/786-3546 
Gray Engineering Studer Revox America Inc 64 44 615/254-5651 

Laboratories 70 50 714/997-4141 Surcom Associates Inc. 106 100 ....619/722-6162 
Harris Broadcast Microwave ....65 45 Tascam Division TEAC Corp. 
Hitachi Denshi America Ltd. 3 4 800/645-7510 of America 69 48 213/726-0303 
Howe Audio 72 52 800/525-7520 Tektronix Inc 49 32 800/452-1877 
IGM Communications 70 49 206/733-4567 Thomson-CSF Broadcast 117 85 203/965-7000 
Intergroup Video Systems Inc....57 38 800/874-7590 Thomson-CSF/DTE 118-119 86 
International Tapetronics Utah Scientific Inc. 38 22 800/453-8782 

Corp./3M 103 110 ....800/447-0414 VCC 58 39 818/954-0150 
International Tapetronics Valley People, Inc 102 78 615/383-4737 

Corp/3M 103 100 ....800/447-0414 Varian 33 19 415/592-1221 
Jensen Transformers, Inc. 123 102 ....213/876-0059 Videotek, Inc 79 59 602/997-7523 
JVC Company of America 19 12 800/582-5825 Ward -Beck Systems Ltd BC 416/438-6550 
Kulka-Smith Div. N.A. Philips ....90 68 201/223-9400 Wheatstone Broadcast 
Laird Telemedia 81 60 801/972-5900 Group IBC 2 203/393-0887 
Lea Dynatech Inc. 56 37 213/944-0916 Winsted Corp. 86 65 800/328-2962 
Leader Instruments Corp. 5 5,6 800/645-5104 Yamaha International 
Leitch Video of America, Inc 61 42 804/424-7290 Corp 47 30 
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Advertising rates in Classified Section are $1.50 per 
word, each insertion, and must be accompanied by 
payment to insure publication. 

Each initial or abbreviation counts a full word. 
Minimum classified charge, $35.00. 

For ads on which replies are sent to us for forward- 
ing (blind ads), there is an additional charge of $35.00 
per insertion, to cover department number, processing 
of replies, and mailing costs. 

Classified columns are not open to advertising of 
any products regularly produced by manufacturers 
unless used and no longer owned by the manufacturer 
or distributor. 

TRAINING 
ELECTRONICS DEGREE by correspondence. Earn 
Associate, then Bachelor's. NHSC accredited. Free 
catalog. Write Grantham College of Engineering, 
Dept. EE -5, 10570 Humbolt St., Los Alamitos, CA 
90720. 8-82-tf n 

FCC GENERAL RADIOTELEPHONE operators license 
through cassette recorded lessons at home plus one 
week seminar in Boston, Washington, Detroit or 
Philadelphia. Our twentieth year teaching FCC license 
courses. Bob Johnson Radio License Preparation, 
1201 Ninth, Manhattan Beach, Calif. 90266, Telephone 
(213)379-4461. 8-81-tfn 

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-tf n 

WANTED: B & K substitution box, model number 
#2902. Please state condition & price. John P. Caputo, 
G.P.O., Post Office Box 3175, Brooklyn, N.Y. 11202. 

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 J. Link, Surcom Associates Inc., 305 
Wisconsin Ave., Oceanside, CA 92054, (619) 722-6162. 

7-86-tf 

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 

RCA BTF1E 1KW FM transmitter and Phelps -Dodge 
HP 1000-3 3 bay antenna with cables. Excellent for a 

new Class A station. (312) 545-2121 after 6 PM CDT. 
7-86-1t 

REMOTE TRUCK: 1975 Dodge Explorer Motorcoach, 
air-conditioned, 1" recorders HR200, HR100, Sony '/."; 
(3) cameras (2-FP40, 1-SK80), Switchers, Special ef- 
fects, generators, scopes, power generator, all audio 
and video equipment needed to operate remote. Any 
reasonable offer. Call (305) 656-7771. SAUL GRIMES 
LEASING. 7-86-1t 

RCA TR 600A 2" VTRS WITH HEADS, like new-Mint! 
3 machines - under 140 hours. Perfect condition. 8K 
each or all 3 for $22,500. Must sell, call now, make of- 
fer. Trades considered. Pictures available. 
303/399-6444 days, 303/366-8222 eves. 7-86.1 t 

DEALER DEMO SK -97 FOR SALE. Hitachi Broadcast 
Computer Set Up Camera, LOC Plumb Tube, Canon 
J13X9 Lens, FULL FACTORY WARRANTY, $33,000.00. 
RU -97 and BU -97 also available. Call Bill Trussell (800) 

527-0969. 7-86-1t 

COPPER! For all your broadcast needs. #10 ground 
radials; 2, 4, 6, 8" strap, flyscreen, counter poise mesh. 
317-962-8596. Ask for copper sales. 7-86-6t 

FOR SALE: R.C.A., BRAND NEW from factory. 16 mm 
Telecine Projectors, TP -66 with R/C and lens. Call Mr. 
Frank N. Bovino, S.B. Video, 201-343-6944. 7 -86 -lt 

FOR SALE-switcher-JVC- KM 2000-SEG -Excel- 
lent cond. (212) 807-8504. 7-86-1t 

AUDIO EQUIPMENT. Gates cart machine with record 
amp-mono $200.00; RCA cart machine - mono 
$100.00; 2 Russco turntables with Gray arms 
$120.00/pc; 2 Russco Mark V turntables with Gray 
arms $350.00/pc; Yamaha 16 X 2 audio board $1500.00: 
ElectroVoice 635A $50.00; mic cables with XLR 
$20.00/pc; 2 BE series 3000 Stereo cart 
machines-play only $500.00/pc. ASK FOR LYMAN 
317-875-9026. 7-86-1t 

IC/assified I 
SERVICES 

ONE STOP FOR ALL YOUR PROFESSIONAL AUDIO 
REQUIREMENTS. Bottom line oriented. F.T.C. Brewer 
Company, P.O. Box 8057, Pensacola, Florida 32506. 

7-71-tf 

TRANSMITTER TUBES REPROCESSED-Save 40 to 
50%. 3CX2500, 4CX5000, 4CX15000 and many others. 
Write for details. FREELAND PRODUCTS CO., Rt. 7, 

Box 628, Covington, LA 70433. (504) 893-1243 or (800) 

624-7626. 6-79-tfn 

EMPLOYMENT OPPORTUNITIES 

WE PLACE 

TV and Video Engineer 
COAST TO COAST 

[All Levels, But Not Operators) 
ALL FEES PAID BY EMPLOYERS 

Phone/Resume 

KEY SYSTEMS 
479 Northampton Street 

Kingston, PA 18704 

Phone Alan Kornish at 
(717) 283-1041 J 

HELP WANTED 
HELP WANTED: TV BROADCAST ENGINEERS. Ex- 

perience with all TV Broadcast equipment. Minimum 5 

years experence. FCC general class license required. 
Also, needed Audio remix and Maintenance engi- 
neers. Four years minimum experience. Send resume 
to: Jimmy Swaggart Ministries, Darell Wyatt, Chief 
Engineer, P.O. Box 2550, Baton Rouge, Louisiana 
70821-2550. Phone (504)768-3472. 5-86-3t 

PRODUCTIONIMAINTENANCE engineer in Kotzebue, 
Alaska needed. Low pressure, excellent benefits. 
Minimum two years in maintenance engineering, A.S. 

degree or military training, strong digital and 
microprocessor background. Send resumé to NW Ar - 

tic Television, Box 51, Kotzebue, AK 99752. 6-86-2t 

CHIEF ENGINEER needed for KCRG-TV & AM, Cedar 
Rapids, Iowa. Must be aggressive, innovative manager 
with excellent supervisory skills and superior tech- 
nical expertise. We are a heavily equipped VHF ABC 
affiliate. Applicants should send a history of their suc- 
cessful management record to the VP/Gen. Mgr., 
KCRG-TV, Second Avenue ® Fifth St., S.E., Cedar 
Rapids, IA 52401. EOE. 7-86.lt 

MAINTENANCE SUPERVISOR: If you are a take - 
charge person with 5 or more years of experience in 

the maintenance of audio and radio frequency broad- 
cast equipment, can organize a maintenance pro- 
gram, manage people and are ready to advance to the 
Maintenance Supervisor of a major market radio sta- 
tion please send us your resume. Minimum qualifica- 
tions include good interpersonal skills, a knowledge 
of digital and analog circuitry diagnosis, trouble- 
shooting, alignment and repair of equipment includ- 
ing studio audio, STL, RPU and control circuitry, a 

valid FCC general telephone and auto drivers license 
are required. Qualified individuals are invited to send 
their resume to: Personnel Department, WOR Radio- 
110AM, 1440 Broadway, New York, NY 10018. An Equal 
Opportunity Employer. 7-86-1t 

CHIEF ENGINEER FOR SMALL MARKET television 
station in Butte, Montana. Hunting and fishing 
paradise. Send resume to General Manager, KXLF-TV, 
P.O. Box 3500, Butte, Montana 59702. 7-86-1t 

KUHT-TV MASTER CONTROL SWITCHER: KUHT-TV, 
Channel 8, a major market public television station 
and licensee of the UNIVERSITY OF HOUSTON, needs 
two master control switcher/tape/transmitter 
operators. Applicants should have appropriate FCC 
license and at least two years experience in a similar 
position. KUHT is equipped with state-of-the-art equip- 
ment and broadcasts a full daily schedule at maxi- 
mum power with many programs in MTS stereo. A 

degree or associate degree in electronics a plus. 
Please send resume to: KUHT-T, 4513 Cullen 
Boulevard, Houston, Tx. 77004. Attention: Mr. Al 
Leverick, Chief Engineer. E.O.E. 7-86-1t 

Product Design Engineer 
Orban is hiring electronic engineers to design new prod- 
ucts for both our pro audio and broadcast markets. 

Ideal candidates should have: 
-BSEE or equivalent with specific expertise in audio sig- 

nal processing, filter design, modern analog circuit 
techniques, and high -quality audio circuit design. 

-Imaginative mind that can help define new products 
for professional audio and broadcast applications. 

-Critical listening skills. 
-Familiarity with microprocessor and other digital de- 

sign techniques. 
-Experience in a manufacturing environment, coupled 

with an understanding of production and cost re- 
straints on product design. 

Please send a copy of your resume to: 

oben 
J. Hodge, Personnel Manager 
Orban Associates Inc. 
645 Bryant Street 
San Francisco, CA 94107 
(415) 957-1063 
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TELEVISION/ 
SATELLITE 
ENGINEER 

Voluntary Hospitals of America, Inc. (VHA), 
a progressive national health care service 
organization, is rapidly expanding. We are 
seeking a Television/Satellite Engineer to 
assist the Manager of Technical Operations 
in the operation of the VHA Satellite Net- 
work, which will include the planning, 
operation and maintenance of all reception 
and broadcast equipment for the Corporate 
organization and member organizations. 

Qualified candidates will possess the 
following: 

Minimum of 2 years of college educa- 
tion or equivalent technical education. 
First Class or General FCC license 
preferred. 
Minimum of 5 years experience in the 
broadcast, industrial or corporate televi- 
sion engineering field required. 
Satellite systems experience preferred. 
Excellent communication and interper- 
sonal skills required. 
Ability to work in an environment with 
multiple projects and meet deadlines. 

We offer a competitive salary and a com- 
prehensive benefits package in a challeng- 
ing, high growth environment. For 
immediate consideration, please forward 
your resume and salary history in con- 
fidence to: 

Attn: E. Sullivan 
Human Resources Department 

Voluntary Hospitals of America, Inc. 
P.O. Box 160909 Irving, Texas 75016 

Het Voluntary 
Hospitals o1 

America, Inc. 

HELP WANTED 
WPAT JOB OPPORTUNITY-WPAT HAS AN OPENING 
FOR THE FOLLOWING POSITION: Technical Super- 
visor. New York station has opening for highly 
qualified technical supervisor. Maintenance ex- 
perience required for all phases of broadcasting. Con- 
tact Kenneth Stout, WPAT AM/FM, 1396 Broad Street, 
Clifton, New Jersey, 07013. 201-345-9300. AN EQUAL 
OPPORTUNITY EMPLOYER. 7.86 -lt 

KOVR-TV, SACRAMENTO, is looking for a dynamic 
self-starter to act as our primary ENG Maintenance 
Engineer. Must be familiar with ENG cameras and 
Sony t4" VTRS and be able to work well with a com- 
petitive news department in the 20th market. SBE cer- 
tification a plus. Contact Bob Hess, 916-927-1313 or 
direct correspondence to C/E, KOVR-TV, 1216 Arden 
Way, Sacramento, CA 95815. EEO M/F. 6-86-2t 

MAINTENANCE TECHNICIAN-KRIV-TV, Houston, is 
seeking qualified studio and transmitter technicians. 
Must have minimum of three years experience and a 
FCC license. Send resume to: KRIV-TV, P.O. Box 
22810, Houston, Tx. 77227. Attn: Wendell Wyborny, 
VP/CE. E.O.E. 6-86-2t 

TV MAINTENANCE ENGINEER: The Christian Broad- 
casting Network, Inc. has an immediate opening for a 
TV Maintenance Engineer for their Middle East TV Sta- 
tion. The qualified candidate should have 3-5 years 
solid TV engineering experience using studio and field 
transmitter equipment, FCC commercial radio/tele- 
phone license or Certified Electronic Technician Cer- 
tificate required. Must have demonstrated problem - 
solving skills in electronic field engineering. If you feel 
this opportunity is part of God's plan for you, forward 
your letter of introduction, resume and salary history, 
in confidence,to:TheChristian Broadcasting Network, 
Inc., Employment Department - Box ME, CBN Center, 
Virginia Beach, VA 23463. 7-86-1 t 

MAINTENANCE ENGINEEER: Leading television pro- 
duction/post production facility in San Francisco 
seeks experienced maintenance engineer with strong 
Broadcast maintenance background. Experience on 
GVG 300, Quantel paintbox, Quantel Encore, Ampex 
ADO, Sony BVE 5000 preferred. Good starting salary, 
medical, dental. Resumes only to Ed Granlund, C.E., 
Varitel Video, 350 Townsend St., #250, San Francisco, 
CA 94107. 7-86-11 

TRADE MAGAZINE 
VIDEO TECHNICAL EDITOR 
Broadcast Engineering, the 

number one technical publication in 
the broadcast field, has an excellent 
expansion opportunity for a TV/video 
expert. This person will write articles 
on technical aspects of television, 
edit materials from outside contribu- 
tors and offer technical assistance 
and expertise to other publications 
within the Intertec electronics group. 
Candidates must have extensive ex- 
perience and knowledge of video 
engineering. A technical degree is 
preferred. We offer a competitive 
salary and continuing growth poten- 
tial. Send a complete resume with 
cover letter and salary requirements 
to: Employment Manager, INTERTEC 
PUBLISHING CORP., P.O. Box 12901, 
Overland Park, Kansas 66212. 

BRODCST 
enGmeeRinG 

REMOTE ENGINEER-Opening for highly motivated 
individual with desire to travel. Six years experience in 
television engineering capable of making component 
level repairs. Client relations very important. Systems 
designs helpful. State of the art equipment used on 
entertainment and sporting events, coast to coast. 
Grass Valley, Ampex, Sony, Ikegami, Chyron, Abekas 
and Quantel. Competitive salary and benefits. Reloca- 
tion required. Serious applicants only. Dept. 668, 
Broadcast Engineering, P.O. Box 12901, Overland 
Park, KS 66212. 7-86-1t 

Buya 
Station 
and 60 
On Air 

Special sealed bid sale 
(By the City of New York) 
Now you can buy FM Radio 
and UHF TV transmitters 
(formerly operated as 
WNYC). 

Interested parties should 
contact: 

Gordon Shaw -212-669-8548 
City of New York 
Department of General 

Services 
Division of Municipal 

Supplies 
One Centre Street 
New York, New York 10007 

Sealed bid opening August 27, 1986 

City of New York 
Department of General Services 

/Advertising sales offices 

CHICAGO, ILLINOIS 
Tom Nilsen 
Phone: (312) 887-0677 

(312) 887-0684 
15 Spinning Wheel Rd. 
Ste 430 
Hinsdale, IL 60521 

NORWOOD, AUSTRALIA 
Hastwell, Williamson, Rouse Pry. Ltd. 
P.O. Box 419 
Norwood 5067, Australia 
Phone: 332-3322 
Telex: AP.87113 

NF.W YORK, NEW YORK LONDON, ENGLAND 
Joe Concert Nicholas McGeachin 
Phone: (212) 682-6630 Suite 460, Southbank House, 

(212) 682-6631 Black Prince Rd. 
Josh Gordon London SEI 7SJ 
Phone: (212) 687-5076 Telex: 295555LSPG 

(212) 687-5077 Telephones: 01-582-7522 
630 Third Ave., Eighth Floor 01-587-1578 
New York, NY 10017 

SANTA MONICA, CALIFORNIA TOKYO, JAPAN 
Herbert A. Schiff Haruki Hirayama 
Phone (213) 393-9285 EMS, Inc. 
Jason Perlman Sagami Bldg., 4-2-21, Shinjuku 
Phone (213) 458-9987 Shinjuku-ku, Tokyo 160, Japan 
Schiff & Associates (03) 350-5666 
1317 Fifth St., Ste 202 Cable: EMSINCPERIOD 
Santa Monica, CA 90401 telex: 2372520 EMSINCJ 

iiNTINEfWC /MUM» COMORATION 

1986. All rights reserved. 
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Multiple Choice: 
What do you need in an audio console? 
Every application is different; what are your 
requirements? Should the input section be ste- 
reo or mono, mic or line? What kind of outputs 
and subgrouping do you need? Is a matrix mix 
important? Do you require mix -minus capabili- 
ties? What about metering, timers, tape 
remotes, mainframes, future expansion? 

A-500 Radio 
On -Air 

7117,Ilff[[i1[l1![. 
erme®® ®Att 

WHEATSTONE consoles give you all the choices. Our sales 
engineers listen to your requirements, then work with you 
and plan your console from the first module to the last VU 
meter. The result is custom -configured equipment built 
specifically to your needs. 
The truth is, there's only one choice when specifying broad- 
cast equipment: QUALITY. There's simply no room in 
broadcast for cutting corners; when you're on -the -air the 
phrase "Time is Money" takes on real meaning. 

SP -5 Stereo 
Production 

TV -80 Television Master 

So whatever your application, stereo or multi- 
track production, television master control, 
on -air, video edit, or mobile installation, con- 
sult WHEATSTONE. 

QUALITY 
There's No Better 

Choice. 
3224 Multi -Track 

WheoLrtone Corporation 
5 Collins Rood, Bethany, CT. 06525 (203-393-0887) 

Circle (2) on Reply Card 
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Network Multichannel TV Audio 

pnPq,n,yrM1 

To meet the demands of network stereo 
and multilingual TV programming, 
Ward -Beck and ABC-TV engineers 

teamed up to develop this impressive 
custom system based on new 

WBS Series ST technology. 
It employs all -new stereo modules 

and circuitry, as well as the brand new 
ST profile. In keeping with every ST 
system, the console offers advanced 

ergonomic design for control 
accessibility and operational simplicity. 

ABC Studio TV -1, in New York, is 
setting new standards for audio quality 

throughout the world. 

First by Design. 

Ward -Beck Systems Ltd.. 
841 Progress À enue. -Searbo{ough. 

Ontario, Canada MIA 2X4. 
Tel: (416) 438-6550. 

Tlx: 065-25399. 
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