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CHANGE
'CONSOLE SETUPS
IN SECONDS!

The New ADM
Computer Controlied
BCS-PC

Once again, ADM has achieved a quantum leap in audio
console technology. By adding a computer to our most
successful stereo broadcast console, setups can now be
changed in seconds, not just once, but as often as needed.
More important, this is not‘merely an adaptation of a
recording or post production console which lacks essen-
tial broadcast features. The BCS-PC is solely designed
for broadcast console automation.

With the BCS-PC console it is possible to store and
recall many of the most important console operations
and make a setup in seconds. You can automate input
pre-selection, module on/off status, input group muting
and output bus assignment. The BCS-PC can address
your house router and save its source and console
destination selections along with the console presets.

Easy to use? You bet! Set up the console as you normally
would and a couple of key strokes saves that setup for
future use. :

Circle (1) on Reply Card

Editing can be acomplished by using either the integral
keyboard or by resetting the console switches manually.
Console status'is displayed on the monitor as well as by
the console LED indicators associated with each push
button.

Computer failure? No problem! ADM has engineered the

BCS-PC to totally ignore a computer failure. The console
continues to operate manually, as it always has.

With the addition of automation to the BCS, ADM has
not forgotten‘its primary goal of providing a fully func-
tional stereo console. The-BCS-PC still has such
features as: input pre-selection and bussing, VCA con-
trol of all main program paths for superior noise free
tracking, four band VICA controlled stereo equalizer, five
stereo auxilliary busses, 4 independent stereo monitors,

- operation and muting for up to three studios- plus more.

Call your ADM representative or ADM for further
information.

ADM Technolon, inc.
1626 E. Big Beaver Road, Troy, Michigan 48084
Phone: (313) 524-2100 » TLX 23-1114
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The S-1 Flyaway —
Another Midwest
Innovation

It’s the world'’s first hi-performance,
truly portable Ku-band satellite
uplink. Each of the 13 A T.A. ap-
proved cases weighs less than 100
pounds, and the complete system
conforms to international baggage
regulations. Checked as excess bag-
gage, the S-1 arrives when you
arrive. Economically.

The system utilizes a Vertex 1.8M
offset-fed antenna with a transmit
gain of 46.6 dbi. This precision, alu-
minum surfaced reflector antenna
meets the 29-25 |og O FCC 2° spac-
ing curves.

Two STS phase combined power
amplifiers provide fail-safe redun-
dancy and plenty of reserve power.
And an Intelsat-approved exciter

Circle (3) on Reply Card
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with half and full transponder trans-
mit capabilities allows you to oper-
ate on any available satellite system.
The S-1 can be set up fast, on-line
in less than 30 minutes. And the
S-1's modular electronics make
system repair or replacement in the
field easy.

Video and audio control and mon-
itoring equipment are included in
the standard S-1 package. Options
include a 2-way communications
channel, and an international
receive configuration is available.
The S-1 is also easily adaptable for
data transmission. Contact Midwest
for complete information.

The S-1 Flyaway from Midwest.

Built to perform. Packaged togo. . .
anywhere.

Communications Corp.

One Sperti Drive °
Edgewood. KY 41017
606-331-8930



www.americanradiohistory.com

Contents

December 1987 * Volume 29 e Number 12

300
= 250
=
z
E 200
7]

a
=
@ 150
z
<
o
= 400

1

/

Page 26

VvV V'V

Page 66

ON THE COVER

Technology and economics are the forces
that drive the broadcast industry. Both must
be understood to survive in the tough mar-
ket of today and the uncertainty of tomor-
row. We examine both areas this month.
Our cover shows an experimental multi-
stage depressed collector klystron,
designed for high performance in
UHF-TV applications. (Photo courtesy

of Varian.)
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STATE OF THE INDUSTRY SPECIAL REPORT:

The health of the broadcast industry and the equipment trends on
the horizon are the focus of this State of the Industry issue.

22 State of the Industry
By Jerry Whitaker, editorial director
Technology moves at a rapid pace. It can sometimes be a
wild ride.

26 Who'’s Spending What

By Brad Dick, radio technical editor
Resuits of the annual Broadcast Engineering survey of
radio and TV stations’ buying plans for 1988.

40 View From the Top

By Jerry Whitaker, editorial director

Interviews with the top engineering presidents of ABC,
CBS and NBC on where they see technology going in the
next few years.

54 The State of TV News

By Joseph Barnes, consultant, Martinez, CA
If you think TV news is having problems, you're right.

59 Manufacturing Technology
By Guy Numann, Harris Corporation, Melbourne, FL

When it comes to manufacturing broadcast equipment,
it's not business as usual anymore.

62 Broadcasting’s Bottom Line
By Jerry Whitaker, editorial director
Broadcasting is a business, and every business runs on
money.

66 Digital Amplitude Modulation

By Timothy P. Hulick, Acrodyne Industries, Blue Bell, PA
For a different approach to digital amplitude modulation,
take a look over an RF designer’s shoulder at an idea
that’s still on the drawing board.

82 Hot Switches and Combiners
By Dennis Heymans, Micro Communications, Manchester,
NH
Hot switching RF systems may prevent the big chill of be-
ing off the air.

OTHER FEATURES:

94 Annual Editorial Index for 1987

18 Troubleshooting
20 Management for Engineers
134 Show Replay: Radio 87
136 SBE Update
138 News Special Report: Bringing Calgary to the World
147 New Products
151 Business
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This problem is both technical
and artistic. And the best
solution ever developed is the
built-in floppy disk system in
Hitachi’s Setup Control Panel,
for SK-97D and SK-970D

cameras.

Keep this “perfect look™ on file.

For example, suppose you’ve
spent a fussy 55 minutes
adjusting your cameras for
absolute perfection in tight
closeups, for a special on kids
and pets.

But as soon as you start
shooting, the on-camera narrator
becomes very 1l and you have to

SU-97D
Auto Setup Control Panel
= Built-in 3.5 inch floppy disk system
« Data Transfer between files
= Lens extender display
= Numeric keypad for file selection
= Camera number LED display

reschedule. This leaves you not
feeling so well yourself. Because
you know, in a day or two, you’ll
have to create that look again.

No problem -- with Hitachi’s
system. Setup and adjustment
data from as many as six
cameras and 32 scenes can
be filed on a single floppy
disk. You can automatically
set up your cameras again
anytime -- exactly the way
they were. About two minutes is
all it takes.

Other computerized camera
systems can’t do this. Only
Hitachi has the software and the

built-in floppy disk drive that
does it. On-board micro-
computers in Hitachi’s SK-970D
and SK-97D cameras exchange
data with the disk.

Think of the advantages.
You can file and re-use camera
adjustments that flatter the
complexions of specific talent.
You can match and keep on file
the look of any continuing series.

The bottom line is -- you save
time. You add to effective
production time by cutting down
setup time.

That’s why a major network
Circle (4) on Reply Card
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How to re-create instantly -- anytime -- the exact
camera adjustments that gave you perfection today.

Hitachi SK-97D

= Zero method auto setup

* S/N 60dB

» Real time registration compensation
« 2/3" MS LOC DG Plumbicon tubes
= Triax Capability - 10,000 feet

bought 47 of the first SK-970D’s
and SK-97D’s.

Call us for a demonstration.
See our Zero Method automatic
setup camera system with the
built-in disk drive and many
more Hitachi features that solve
problems and save time.

Call now.

Re-create perfection anytime.

@ HITACHI

Hitachi Denshi America, Ltd.
175 Crossways Park West, Woodbury,
NY 11797 » 516-921-7200 » In Canada,
Call Hitachi Denshi, Ltd. 416-299-5900

December 1987 Broadcast Engineering 3
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KUSW begins
international broadcasts

KUSW Worldwide, a 2.5-million-watt
shortwave commercial radio station, is
scheduled to begin broadcasting from
Salt Lake City by the end of 1987.

The station’s primary coverage area
will include all of North America and aiso
will be heard in Eurgpe and parts of
Africa.

KUSW is the second shortwave com-
mercial radio station in the United States.
One of the goals of the station is to pro-
mote Utah and intermountain west
tourist attractions.

The programming will include mostly
music, but also will feature news,
weather and public affairs, all with an in-
ternational flavor. The broadcasts will be
in English, and will cater to the approxi-
mately 2 million Americans who live
overseas.

The station has access to a world net-
work of computerized weather data.
Special emphasis will be placed on

News

weather advisories and changes occur-
ring throughout the world.

KUSW will broadcast from 11 a.m. to
11 p.m. Mountain time.

By Howard T. Head,
European correspondent

Local television catches
on in Spain

Much as the early TV translators began
in the Western United States, a new form
of low-power television is spreading in
Northern Spain. About 90 local TV sta-
tions, mostly in the Barcelona area, have
formed a Federation for the Legalization
of Local Television to Cataluna
(Barcelona) to seek legal status before
the Spanish government. Members are
quick to distinguish themselves from
regular stations and from pirate transmit-
ters reported to be operating in some
parts of Spain.
~ These stations provide locally origi-

nated programs to local audiences, i
some cases, to communities of less than
1,000 inhabitants. The first station began
operation in Cardedeu, near Barcelona,
in 1981. The stations typically operate
with about 200W of power, with volun-
teer participants and with simple studio
equipment ranging from home-quality to
the professional.

Essentially, all of the programming
consists of matters of local interest: local
election returns, public debates, first
communions, mass for the homebound
and local athletic events. Movies aren’t
carried, although some experimentation
is going on with locally produced video
material. Subsidies are provided by the
local and Catalunian (autonomous com-
munity) governments; some institutional
advertising is carried, with the revenue
being plowed back into operating and
construction budgets.

Transmission schedules are highly
variable. Some stations have regular dai-
ly or weekly schedules. Some of the

Continued on page 152
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Leader’s new LBOwS 860B Half-Rack Waveform Momtor
delivers all its features for $590* lessv

As good as you were, old standard,
your time has passed— —The Leader
LBO-58608B is better because it's
easier to use and delivers all your
features for only $1,740 list. In fact,
video pros who swore by you for years
will be delighted to have me around.

The LBO-5860B

sets new standards.

Compare the LBO-5860B to any
other half-rack unit-be it the Tek" 1730
which lists for $22507 or even the old

LB0-5860H

standard, Tek"
528A, at $2,3307
You'll agree the
high-performance |
LBO-5860B has
no equal in ease
of use and value:
+ RGB at no extra
cost; optional LBO 5365, designed for
MGl A B o
mounts alongside Selectgmn EI5 A
LVS-58508 or preset/recgll}hulmaenvmv
any other half-

[ ceitSon ownis

LBD-5860H allows
selection of lines 7 to 21.

LBO-5865

rack vectorscope ¢ Bright, PDA CRT
with internal, etched graticule

* 4 sweep speeds (2-line and 2-field
displays, regular and expanded) ¢ Flat
response, IEEE and chroma filters

+ Switchable dc restorer clamps
blanking at zero IRE « Switchable
internal/ext. sync « Excellent stability
and reliability « PAL, SECAM and line
selector (5860H) models available

¢ 2-year warranty.

Raise your
vectorscope
standards.

LVS-5850B
reduced $200
to only $1,995.

» Easy to use
* Rack-mountable with LBO-5860B or
any other haif-rack waveform monitor

» Electronically generated CRT targets,

and error limits « Electronic targets
eliminate parallax and readout is
independent of centering controls.

A
PR

Buy bof tdr $3,735. Less than any
other high-quality, half-rack pair.

Call toll-free

(800) 645-5104
(516) 2316900
Ask for an evaluation unit, our latest

Catalog, more information, or your
nearest “Select” Leader Distributor.

For professionals

wno

know
the Instruments k,orporatson

difference.
380 Oser Avenue, Hauppauge, New York 11788
Regional Offices:
Chicago, Dallas, Los Angeles, Boston, Atlanta
In Canada call Omnitronix Ltd. (514) 337-9500

three lines.
For Product Demonstration Circle (5) on Reply Card For Product Information Circle (6) on Reply Card

*All prices are manufacturer's suggested list prices as of 9/3/86.

Actual savings may vary since prices are set by the retailer. tTrademark of Tektronix

www.americanradiohistorv.com
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HDTV
at the

crossroads

6 Broadcast Engineering December 1987

The fall SMPTE convention provided a fascinating study in contrasts with regard to
high-definition television. Views ranged from opposition to indifference to whole-
hearted endorsement. More companies showed HDTV products, but products do not
begin to tell the whole story.

The future of HDTV will determine, in no small part, the future of over-the-air tele-
vision. Many ideas have been suggested, from NBC's 6MHz compatible system to
some variation of MUSE.

How HDTV will be delivered to consumers will have a profound effect on where TV
broadcasters may fit into the equation. The most likely scenario? It depends on whom
you talk to. Consider the following insider views:

* Michael Sherlock of NBC will tell you that the compatible 6MHz HDTV system will
prevail. It is, he says, the only system that makes sense for broadcasters.

¢ HDTV pioneer David Niles believes that closed-circuit systems, such as videodiscs,
will be the first medium for delivering high-definition pictures. He adds that video-
discs will soon be followed by DBS.

¢ Joe Flaherty of CBS tells us that HDTV will have its greatest impact first on produc-
tion. Transmission will follow, he says, but only if the industry faces up to some tough
problems regarding spectrum usage.

¢ ABC’s Julie Barnathan, however, argues that people watch programrming, not tech-
nology. Consider his argument: What would win a larger audience—the World Series
in NTSC or anything else in HDTV?

¢ Stephen Weinstein of Bell Communications Research (in a recent article in the
“IEEE Spectrum”) theorizes that the ultimate delivery system will be switched terres-
trial fiber-optic cables.

¢ Leonard Coleman of Kodak (in a statement to the trade press at SMPTE) says HDTV
is interesting but nothing to write home about. He says the true high-definition me-
dium today is 35mm film.

The concept of high definition drives right to the heart of our industry. We love
gadgets. We live by technology and, as some AM radio stations have found, we also
can die by it.

In his SMPTE keynote address, Daniel Slusser of Universal City Studios wondered
what the world would be like if video had been developed before film. Consider the
excitement, then, that announcement of 35mm film would bring. Picture the press re-
lease. It would herald 35mm film as a major breakthrough, providing greatly in-
creased dynamic range and contrast ratios; simple, lightweight camera designs; ready
duplication capabilities; and horizontal resolution well in excess of an equivalent
2,000 lines.

Fantasy aside, HDTV is here. It is a reality that must be dealt with. The technology has
been likened to a freight train. Broadcasters must hop on board or get out of the way.

HDTV enthusiasts view the technology as the natural progression of video. It repre-
sents a threat to some and an opportunity to others. Technology in our business is not
always kind. But it is predictable. The future clearly helongs to those with the vision
to plan for it and the good sense to know which way the wind is blowing.

High-definition television, insofar as broadcasters are concerned, is at a crossroads
from which there may be no return. Which way do you plan to turn?

BE)
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“We wanted the best N /7 ‘I would highly recommend it to
sound in town—I think we _¥ “The automatic equalization “\ anyone—except my competitors!”’

were successful.” / and gently gain riding were just what Ray Fisher, Program Director

Martin Brandl, Chief Engineer f we were looking for. And thank you for % WZIX. Columbus, MS
GIMF-FM, Quebec City, Canada A making your updates retrofittable.” ) (Contemporary Hit Radio)
3 . Don Hobson, Engineering Manager % "
KJQY, San Diego, CA P
(L1ght and F.asy Musnc >

(Soft Rock

“Increased our punch o
and gave us a fuller sound, It’s 7/ “It’s scary! Loud and dense,
ultimately clean. In a competitive market;™ 7/ but not fatiguing. And it’s consistent \
regardless of format, the cleaner sound gets (and { whether we’re playing old LPs or a new
keeps) the long-term listener. The added controls § Huey Lewis CD.”’
give us the advantage of tailoring our sound Duffy Egan, Chief Engineer
i 2 R, . WPRO-FM, Providence, RI
to the listener. John B@g&g’skéhi(cl;lglgf’ ?ﬁlgmeer (Contempérary Hit Ra m) i
{Urban Contemporary) ; = =

“Clean and natural without .
being strident. It gives you lots of “Voices sound clean and open,

adjustment capabilities, and will fit almost  \ 414 the music sounds great.”
Barry Mishkind, Chief Engineer any format. ‘The manuals are very good } John Buckham, Chief Engineer
(Coﬁ)%orf;;so;ﬁ ﬁi o) as usual.”’ \ KITS, San Francisco, CA %
' o David Ficker, Chief Engineer (Modem Rock e

: KHOO, Waco, TX i
{Adult Contemporary)

“Clean and loud.”

“Super! The most cost-effective \ / “‘It’s the biggest bang for the buck—
change we’ve ever made.” lets us customize our sound for our
Randy Wells, Chief Engineer d listeners.”’
KREO, Santa Rosa, CA A i - Matt Conner, Chief Engineer
(Adult Contemporary) . ~ WASH, Washington, D.C.
g vl (Adult Conternporary) .

“Lethal.”’ , “Gave us more punch and clarity
Kedat : . { without any increase in distortion.”

P § Michael Fast, Chief Fngineer
Terry Carpenter, Chief Engineer WPOC, Baltimore, MD

KJYY, Houston, TX
(Vocal Soft Rock) (Modern Country) -

The OPTIMOD-FM Processor:
Everything they say is true.

Orban’s XT2 Six-Band Limiter is an For the details, see your Orban dealer, or
accessory chassis that works with any contact us direct.
8100-series OPTIMOD-FM. It gives you bass and
high frequency equalizers, plus CLIPPING and Orbadn Associates Inc.
DENSITY controls that let you customize the 645 Bryant St, San Francisco, CA 94107 USA
sound for your format and target audience, At Phone (415) 957-1067 or (800) 227-4498
$2075% it’s probably the most cost-effective Telex 17-1480 FAX (415) 957-1070

upgrade you can make to your audio.

¢ orban
(suggested list)
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The spectrum is still
open for HDTV

By Harry C. Martin

In mid-October the FCC voted to defer
action on further sharing of the UHF TV
band between broadcasters and the land
mobile radio services. The action was
taken to give the Advisory Committee on
Advanced Television Systems sufficient
time to file its interim report on the pros-
pects for developing high-definition tele-
vision (HDTV) systems.

The commission had proposed in 1985
that two to six unassigned UHF channels
in eight large urban areas be assigned to
the land mobile services. Before the pro-
posal could be adopted, however, the
broadcasting industry announced plans
to use the affected spectrum for HDTV.
The eight metropolitan areas are the
most difficult markets in which to find
an additional spectrum for HDTV. The
major broadcast trade associations and
many TV station owners made these
points in a petition for special relief filed
in February 1987.

In deferring action on the reallocation
plan, the commission said that further
sharing of the UHF band could not be im-
plemented without affecting options for
HDTV development. Because the future
of TV technology is at stake, the agency
said, it needs more complete information
before making a decision or eliminating
any options. Meanwhile, the advisory
committee’s report and the public’s com-
ments can be received and studied.

The February petition included a re-
quest by the TV industry asking the com-
mission to reserve at least a portion of
the 12.2GHz to 12.7GHz band, now re-
served for DBS, for possible HDTV use
by terrestrial broadcasters. The commis-
sion rejected this proposal on the
grounds that DBS itself may provide an
HDTYV service and because reducing the
spectrum available to DBS could be high-
ly disruptive to this service before it has
even developed. Technical impediments
to the use of the 12GHz band for terres-
trial HDTV systems also were cited.

1,540kHz daytimers

may operate at night
Because the Bahamian government in-
dicated that it plans to denounce the

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

8 Broadcast Engineering December 1987

NARBA treaty, the commission is author-
izing 21 daytimers now operating on
1,540kHz, a Bahamian clear channel, to
begin nighttime operations.

As a result of international agreements
with Canada and Mexico, rules were
adopted last year that permitted day-
timers to operate at night on the 14 for-
eign Class I-A clear channels, including
1,540kHz. Also, eligible stations operat-
ing on the Canadian and Mexican clears
were authorized to begin nighttime oper-
ation. No authorizations were issued on
1,540kHz, however, because it is a Ba-
hamian clear channel still restricted
under the old NARBA agreement.

Based on the rules adopted last year
that allow use of the foreign clears, a re-
laxation of restrictions is possible on
1,540kHz, but only outside the 650-mile
zone of protection established by NARBA,
and only for stations already operating
on the frequency during daytime hours.
Letting new stations on the frequency
would unfairly limit future opportunities
for nighttime operation by stations still
restricted by NARBA’s 650-mile zone.
The commission hopes to relax these re-
strictions and permit greater power for
some of the stations when the Bahamas
officially denounces NARBA.

LPTV applications
to be granted

By the end of this year the FCC will
grant 278 of the 1,200 LPTV and TV
translator applications that were submit-
ted in the filing “window” for new pro-
posals. They will be eligible for construc-
tion permits unless petitions to deny are
filed against them.

The window system, combined with a
5-application “cap,” is responsible for the
speedy processing. In the past, there was
no limit on the number of applications a
single person or group could file, and the
availability at specific locations of certain
channels for LPTV use was announced in
advance of filing deadlines. This spawned
thousands of speculative applications,
causing massive processing delays.

By limiting the number of applications
and requiring applicants to ascertain
channel availability at particular loca-
tions, the new system speeds the authori-

WwWWW . americanradiohistorv.com

zation of new facilities. As of mid-Octo-
ber, approximately 500 LPTV stations in
the United States and 1,150 LPTV con-
struction permits were outstanding.

No change
on call letters

The commission has decided to retain
its current systems of assigning call signs
on an exclusive basis and of assigning
“W” and “K” as the first letter of call
signs for stations east and west of the
Mississippi River.

In the same action, the call-sign assign-
ment rules were revised to incorporate
the previous waiver policy. This policy
permitted station owners to retain their
call signs in change-of-ownership or call-
letter swap transactions with stations in
the same market. Assignment of con-
forming call signs to stations in different
services that are not commonly owned
will be permitted, but only if the station
requesting the assignment obtains writ-
ten permission from any station already
using the desired basic call sign.

The commission abandoned a Febru-
ary proposal to end its long-standing rule
permitting exclusive call sign assign-
ments. Under the proposal, any licensee
would have been eligible to request any
call letters not assigned to another sta-
tion in its own service, except within the
same market. Industry protests convinced
the commission to abandon this proposal
as well as the companion proposal to
eliminate the “K” and “W" system based
on geographic location.

B
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Whether you are in a
live or post production
environment, the moment of
truth comes when the lever
arm is finally moved. Peace
of mind is knowing that your

families with many possible
configurations in the Grass
Valley line up. From the now
legendary Model 300, to the
compact, yet extremely
powerful Model 100, there
are no better switchers
anywhere. Every system
has the quality, reliability
and performance that
professionals around the
world know that they can
expect from Grass Valley
Group.

So, uncross your fingers
and call us today. Let us

Grass Valley Group switcher
won’t let you down.
There are four switcher

Tl L &

Model 100 Family Circle (200) on Reply Card
Model 200 Circle (201) on Reply Card
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know your requirements,
and we will offer a switcher
tailored to satisfy your
every need.

| Grass Valley Group®

A TEKTRONIX COMPANY

/AVA THE GRASS VALLEY GROUP INC.

P.O. Box 1114 , Grass Valley, CA 95945 USA
Telephone (916) 478-3000
TRT: 160432

OFFICES: New York (201) 845-7988; District of Columbia
(301) 622-6313; Atlanta (404) 493-1253; Chicago (219)
264-0931; Minneapolis (612) 483-2593; Dallas/FortWorth
{817) 483-7447; Los Angeles (818) 999-2303; San Francisco
(415) 968-6680; GVG International Lid. (UK) +44-962-843939,
Grass Valley Group Asia (HK) +852-3-7396632

300 Series Circle (202) on Reply Card
1680 Series Circle (203) on Reply Card
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Take an objective
look at encoders

By Carl Bentz,
technical and special projects editor

Methods for improving the perform-
ance of the NTSC standard were dis-
cussed in “Getting More Out of NTSC” in
the September 1987 issue. Most of the
techniques involved comb-filter designs
and were heavily based on technology,
but there are inexpensive, practical solu-
tions to the encoder-vs.-NTSC dilemma.

Demonstrations show that comb-filter
encoders significantly improve picture
quality. Those improvements are partic-
ularly spectacular if the image is derived
from a complementary comb-filter
decoder, but that's where the difficulties
begin. How many receivers use comb-
filter decoding?

Such decoders often are integral to
video monitors but, because of cost, they
typically are not found in garden-variety
TV receivers. So is the comb-filter en-
coder really the most practical answer?
Remember, the ultimate goal is to
achieve the most faithful NTSC reproduc-
tion possible, regardless of the final
decoder.

The comb filter inherently produces a
full horizontal line delay on the com-
posite output. This requires a dedicated
sync generator feeding 1-line-advanced
sync to compensate for the delay.

If a multiburst signal, containing a
black or white reference on every 10th
line, is fed to the inputs of a comb-filter
encoder, an interesting phenomenon oc-
curs. As observed with a delayed-sweep
oscilloscope, lines immediately before
and after the white or black luminance
line may exhibit up to 30% rolloff using a
50IRE multiburst signal. On the white or
black line, more than 150mV of multi-
burst information appears.

This spurious signal and the selective
loss of response produce an impairment
particularly noticeable on video originat-
ing from graphics generators and paint
systems. Other anomalies of comb filters
may appear when a 12.5T modulated
pulse with a 180° phase shift of the
modulation is applied at every 10 lines.

Check list
If you're the one making the equip-
ment evaluation, you'll have to decide
whether to ignore this impairment in
favor of some reduction in NTSC cross-

Broadcast Engineering December 1987

color and cross-luminance. When a re-
quirement for a new encoder arises, you
can evaluate various encoders by using
the following check list, which treats the
RGB inputs as no more than three sepa-
rate monochrome input ports.

1. Block all ventilation holes and op-
erate the encoder for 12 hours. If color-
bar phase or amplitude moves more than
1° or 1%, send it back.

2. How many NTSC outputs are avail-
able?

3. Is the design rugged? Are all setup
controls available without removal of the
unit from the rack and without using
board extenders? 1f not, to what extent
are phase-related controls affected by
the extension?

4. Can Y, I and Q be switched on and
off individually from the front panel?

5. Can RGB inputs be bridged together
from the front panel?

6. Will the encoder accept various for-
mats of components besides RGB? Can it
be switched between derived luminance
and separate luminance?

7. Are there interactions in adjust-
ments of burst gain vs. phase; burst
phase vs. | or Q phase; 1 vs. Q phase; or
chroma gain vs. phase?

8. Is the pedestal adjustable?

9. Verify that the burst envelope rise
time is about 400ns. Full burst amplitude
should not occur prior to 1.5 cycles after
the start of burst.

10. How much residual subcarrier re-
mains at blanking and peak white after I
and Q balance has been optimized with
internal bars? What residual exists with a
+30°F temperature change? Residual
subcarrier should not exceed 3mV in
either case.

11. Loop a dot-bar signal through the
RGB inputs, and terminate the last port.
Monitor the NTSC output on a waveform
monitor or scope. Are dot and bar ampli-
tudes equal? Check for symmetrical rise
and fall times of the bar and dot signals
and for the amount of pre- and post-
ringing. Use a delayed-sweep scope to
check for spurious video on a white hori-
zontal line.

12. Loop a 50%
luminance through

with
inputs.

multiburst
the RGB

www.americanradiohistorv.com

Check for flat response, particularly on
lines before and after a black or white
luminance line. Check for spurious video
on luminance lines.

13. Loop a modulated 12.5T pulse
through the RGB inputs, and observe any
luminance/chrominance delay inequali-
ty. It should be less than + 10ns. If modu-
lation on the 12.5T signal switches phase
180° periodically during the field, moni-
tor the response on lines before and after
the phase switch.

14. Loop a bounce test signal through
the RGB inputs. Output blanking should
remain at 0Vdec. If subcarrier appears
momentarily after the input bounce, the
three inputs are not clamped equally.

15. Loop a luminance 10-step signal
through the RGB inputs, and observe
overall linearity. Subcarrier at any point
of the gray scale indicates unequal
linearity in one or two of the channels.

For these tests, you may need to feed
composite signals to the encoder inputs
for some generators. As a result, some
encoders may cause double amplitude
sync and distorted colorburst on the
NTSC output, but you may disregard
these effects for purposes of the evalua-
tion. However, if a 1Vp—p composite
signal causes non-linearity, it indicates
poor dynamic-range characteristics of
the encoder.

An encoder is not a magic black box.
Evaluate it objectively, using standard
equipment—ijust as you would examine a
video switcher, DA or proc-amp.

Acknowledgment: This article is based in part on
“Some Plain Talk on NTSC Encoding,” a white paper
prepared by Bert Verwey, president of Broadcast
Video Systems Corporation, Richmond Hill, Ontario,
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For your audio needs; a growing line of compact,
easy-to-use FP amps and mixers.

Shure FP preduets are built specifically for ENG, EFP, film, and video work. They're not general audio products that ~might”
work on remotes. And no one offers as wide a selection with ¢his kind of built-in ruggedness and reliability.

For Stereo Remeotes. The FP32 Stereo Mixer is comparable in size
and features to our famous FP31. Its stereo capability. light weight,
easy-to-use controls and convenient shoulder harness make it the

first choice of field crews. Our FP42 Stereo Mixer simplifies mic
cueing, se important in situations like sports remotes. Plus it €nables
you to easily mix down stereo in your post productien booth. It offers
all the features of the popular M267 plus stereo capability and a
stereo headphone amp. ;

i _ The Industry Standards. The FP31 is Shure’s original field production mixer.
= E—— T} 5ands bet their audio on it worldwide. The FP16, a ene-by-six dis-
o o G tribution amp with transformer balancing and link jacks. outperforms all
" competition. It’s also ideal as a portable press bridge.

For Long Yardage Situations. The FP11 Mic-to-Line Amp provides
freedom from noise in long ling situations, with up to 84 dB of gain
in 15 6-dB steps. It converts any mic to line level and includes an
invaluable limiter circuit. The FP12 Headphone Bridging Amp is

a must for shotgun and boom operators. It keeps them on target
without need for a return lise. It’s ideal for muitiple headphone feeds,
troubleshoeting, and as an intercom.

The new BP51 gated compressor/mixer rides gain automatically. Once you set the compres-
sion level, the FP31 adjusts automatically to changing signal levels in critical remote-to-studio

- feeds to maximize signal output. As a result, your broadcast is quieter, smoother, better balanced
and more natural sounding.

For more informaation on the entive FP line, call or write Shure Brothers Inc. 222 Hartrey Avenue, Evansten, L 60202-3696. (312) 866-2553.
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THE SOUND OF THE PROFESSIONALS.. WORLDWIDE®
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When the numbers
change, the search is on

By John Battison, P.E.

If it has ever happened to you, you
know how annoying it is when antenna-
monitor readings vary for no apparent
reason. You can identify the symptoms,
but not the illness. This column will dis-
cuss antenna and ground-system prob-
lems that could account for erratic
readings.

Take a closer look

If varying ratios or remote base cur-
rents are indicated for a specific tower,
and the parameters for the other towers
in the array are normal, make an imme-
diate inspection of all the elements in the
transmission-line system. Starting at the
phaser, first check all connections for
tightness. If it's practical, check the lines
for intermittent shorts or open circuits
caused by faulty soldered connections. In
one case, the varying base current was
traced to worn-out, dirty contacts in the
pattern-changing relay at the tower base.
When the relay was replaced, the base
current returned to normal.

Shortly afterward, the same tower be-
gan to exhibit random variations on the
phase monitor. This particular trouble
eventually was traced to an intermittent
connection in the tower sampling loop.
From ground-level observations, the
loop appeared sound. It was not until a
close-up physical check was made that
the condition was discovered.

A careless or disinterested operator
might have been content to go along re-
peating the anticipated or normally ex-
pected phase readings. Unless the erratic
phase-monitor readings occurred while
the parameters were being recorded or
logged, the variations would have gone
unnoticed.

Solving mysteries

If the antenna-monitor phase and mag-
nitude readings change, but weather
conditions have remained constant, first
look for external influences. The change
could be caused by new buildings or
other construction. Perhaps a crane
whose boom has changed appreciably in

Battison, BE's consultant on antennas and radiation,
owns John H. Battison & Associates, a consulting en-
gineering company in Columbus, OH.
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position and length is close to or in the
major lobe of a system. If no elements of
this type are present, you have a nasty
problem.

Check for hot connections, breaks,
shorts, open circuits, transmission- or
sampling-line problems and all the usual
things associated with sudden DA param-
eter changes. Also look for hot or warm
capacitors in the phaser or ATUs.

A capacitor may change value quite
suddenly for no apparent reason, only to
return to its original value after the sys-
tem has been retuned. This can be one of
the most difficult and frustrating prob-
lems to solve. The only certain way is to
change one capacitor at a time—say,
one a day—until you isolate the faulty
one. Obviously, if you change more than
one capacitor at a time, you won't know
which one is causing the variation.

Incidentally, if you encounter this kind
of problem, and your phase-monitor
readings indicate that your station is out
of tolerance, be sure to inform the FCC
by telegram. Request authority to oper-
ate at variance from your licensed pa-
rameters, pending correction of the con-
dition. If you don’t do this, and an inspec-
tor comes along, you may be cited for
operating in non-compliance with your
license.

If the array problem occurs only dur-
ing wet weather or heavy dew, and you
are certain that none of your guy or base
insulators are cracked or broken, then
the problem is probably due to a deteri-
orated ground system or a leak in an un-
derground transmission line.

| once came across an “impossible-to-
trace” change in parameters. As long as
the soil was dry, the array was stable. As
soon as it rained, moisture got into the
transmissionline, and everything changed.
I had just about reached the conclusion
that the ground system was defective
when one of the “old hands” mentioned
a transmission-line repair. It seems that
one of the transmission lines had burned
through and had been spliced with a
UHF connector and electrician’s tape.
The mystery was solved.

Replacing the ground system

As directional stations reach the age of
30 years or more, it is likely that their

WWW americanradiohistorv com

ground systems will require replace-
ment. If your station is approaching this
age, and you have begun to experience
erratic and random changes—especially
changes associated with weather condi-
tions—closely examine your ground
system.

Look for broken radials, both near the
tower and extending out for a distance of
approximately 50 or 60 feet. Close to the
tower, you're likely to find some prob-
lems from deteriorated and high-current-
carrying radials. Copper strap may ap-
pear adequate, but give it a good pull to
be sure. Check the copper screen too. If
the soil in your area is acidic, the screen
may have telltale holes to show for it.

Replacing a ground system is expen-
sive, so don’t rush into it. First be sure
that it will cure the problem.
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The Third Generation “800” Series

Since the first Compact Discs became available over three years ago, CRL engineers have

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

Our totally new STEREO GAIN CONTROLLER was designed for digital. It has to be heard to
be appreciated. It includes Dynafex® noise reduction for a S+N/N ratio greater than 80 dB!

The new STEREO MODULATION PROCESSOR uses our exclusive transfer function limiter
for maximum transient quality and impact. Add to that, the new Stereo Soundfield Enhance
circuit for maximum separation, and a new filter design for superb baseband protection.

Top it off with our newest version SG 800A STEREO GENERATOR with high resolution
digital modulator and you have the loudest, most transparent “on air”sound yet! We call it
DIGITAL FRIENDLY.

For a DYNAMIC sound that will thrill your audience and intimidate your competition call
now to audition these great new processors on our SATISFACTION GUARANTEED sale plan.
Cost is just 84995 for a limited time. .

THE
800-535-7648 PROFESSIONAL'S
DynafrexO is a registered trademark of Circuit Research Labs, Inc. cuo.c E SYSTEMS

CRL Systems

2522 West Geneva Drive
Tempe, Arizona 85282

{800} 535-7648 (602) 4380888
TELEX: 350464 CRL TMPE. UD.
FAX {602} 438-8227
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Using parabolic
antenna systems

By Elmer Smalling III

Most satellite communications today
use “dish” or parabolic antenna systems.
A brief -tutorial including formulas for
calculating necessary antenna parame-
ters might benefit system owners and
engineers.

The parabolic reflector antenna system
is a large reflecting surface several wave-
lengths in diameter that is illuminated by
a single antenna mounted above the sur-
face of the reflector at the focal point. It
is at this point that the signal reaching
the center of the antenna is 10% greater
than the signal reaching the edge of the
reflector. (See Figure 1.)

At microwave frequencies, the large
reflecting surface is normally between 30
and 120 wavelengths in diameter with its
prime focal point between 10 and 20

Smalling, BE’s consultant on cable/satellite systems,
is president of Jenel Systems and Design. Dallas.
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PARABOLIC REFLECTOR
FEED H\ORN
1070 20 WAVELENGTHB:
30 TO 120 7
WAVELENGTHS FOCAL POINT

Figure I’ For efficient operation, the parabol-
ic receiving antenna uses dimensions as indi-
cated in this drawing. A reduction in the diam-
eter reduces the amount of signal captured
and the resulting gain of the reflector. Move-
ment of the feedhorn too close or too far away
removes it from the focal point where the
maximum signal would be received.

wavelengths above the reflector surface.
(To calculate any wavelength in feet,
divide the frequency in megahertz into
the constant 984. For example, 984 +
3,800 = 0.258 or a wavelength of 0.258
feet—approximately 3 inches.)

See Figure 2 for the formula for a
parabolic antenna. All signal path
lengths from the focal point (F) to the
reflector, and on to the aperture plane,
can be shown by:

FP+PA=p+P cosO=p(l +cosB)=2f

The phase is uniform for all impinging
waves. If the feed is not positioned at the
exact focal point of the reflector, the sys-
tem efficiency is reduced by astigmatism
(axial feed displacement) and squint
(lateral feed displacement that shifts the
beam off-axis). Perfect feedhorn align-
ment and mounting bracket integrity at

GIVEN POINT ON
PARABOLIC CURVE

FOCAL POINT

(N
‘—f__I ‘
|

I
PARABOLIC I
REFLECTOR

I

APERTURE PLANE
21

= A  _yspc2 @
1+ C0So 2

Figure 2. An ideal parabolic reflector surface
is derived from relationships from analytical
geometry. All rays striking the reflector from a
distant source that is essentially in line with
the axis of the antenna are concentrated at
the focal point.

initial installation are important and
worth the extra time it will take to check
and recheck.

Parabolic antennas are efficient be-
cause of the gain that can be realized
compared with other antenna systems
such as multiple Yagi or co-linear anten-
na arrays. Both of these systems require
at least twice as much space as a
parabolic reflector system with com-
parable gain. The parabolic system also
has an attractive feature used when aim-
ing at satellites that are spaced only 2° to
3¢ apart, 22,000 miles above the earth—
a very narrow beamwidth. Parabolic
antenna systems can exhibit half-power
(—3dB) beamwidths of less than 1°. This
is more than enough to distinguish be-
tween two satellites parked a few
degrees apart.

In addition to being perfect parabolas,
these reflectors must have smooth sur-
faces with no surface anomalies or
“bumps,” which can cause impinging
rays to become out-of-phase and detract
from the total gain of the antenna sys-
tem. Machined aluminum and metalized
plastic make the best antenna com-
ponents capable of being machined to
surface tolerances more than 10 times
smoother than spun aluminum or metal
petal systems (0.0015-inch surface distor-
tions compared with 0.025 inches).

Three important reflector antenna sys-
tem calculations are simple to make.
They are antenna system gain, beam-
width and focal length. More on this next
month.

(D))
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SURVIVAL RADIO

It really is a jungle out there. And in that jungle,
Otari’s MTR-10 audio machine gives
you the ammunition you need to stay
alive—like three speeds, micro-

processor control, a built-in cue
% speaker, and an optional ten-
memory autolocator.

The MTR-10's “creative arsenal”
helps you keep pace in the tough,
competitive world of broadcast.
Whether you're doing spots, editing,
or working “live”, this rugged machine pro-
vides the features you'll need for the recording
tasks of tomorrow. As one of our customer’s put
it, “Everything I even think I want to do, I can do
on this machine.”

Now add Otari’s legendary reliability and
customer support, and your chances of survival
become even more certain. '

Has a good business decision ever been easier
to make? From Otari: The Technology You Can
Trust.

Contact your nearest Otari dealer for a demon-
stration, or call Otari Corporation, 2 Davis Drive,
Belmont, CA 94002 (415) 592-8311 Telex:
9103764890
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Inside digital
technology

By Gerry Kaufhold II

M any different microprocessor devices
are available today for broadcast equip-
ment manufacturers, but the fundamen-
tal mode of operation can be modeled by
the Z-80. The Z-80 microprocessor is
typical of devices used in products to
control machines in real time. We con-
tinue our examination of how the Z-80
operates.

Interrupts
Any computer program is arranged in-
to discrete components, with separate
subprograms that handle specific ac-
tivities. Many times the design criteria

Kaufhold is an independent consultant based in
Tempe, AZ.

ERROR
MANAGER
HANDLER

for an automation system, for example,
require that several activities take place
at essentially the same time.

Because the Z-80 can execute about
300,000 machine instructions each sec-
ond, it has no problem managing several
functions in a type of “round robin” af-
fair. However, there must be a way to
tell the microprocessor which activity to
handle and when to handle it.

Time slicing
The Z-80 family of integrated circuits
includes a counter-timer circuit (CTC)
that can provide an output every few
milliseconds. The CTC chip is pro-
grammed as part of the reset and in-

~ PRINTER
'HANDLE

TIME SLICE
SOFTWARE

EVENT
SEQUENCE
HANDLER

AFSH
EXTERNAL
DEVICES
ADDRESS
0
THROUGH
10
INT
INPUT-
OUTPUT
BUFFER
z-80 SYSTEM
BUS

Figure 1. A typical software state diagram and hardware block diagram for a Z-80-based
system with automatic dynamic RAM refresh and interrupt for time slicing.

itialization sequence that occurs im-
mediately after power. is applied to the
computer. The CTC signal actually inter-
rupts the Z-80, and it is used to divert the
attention of the microprocessor to the
next activity to be managed.

The technique of creating programs
that are switched every few hundred
milliseconds is called time slicing. The
program that manages the time slicing is
a dispatcher. The dispatcher program
uses volatile read/write random-access
memory to store the status of each pro-
gram it is running. (See Figure 1.)

If your station owns a personal com-
puter, you might note that the program
that sends text to the printer runs a time-
sliced program. The printer continues
printing even while you are running
other programs.

The programs written by manufac-
turers of station-automation systems pro-
vide routines called device handlers that
interface the microprocessor to the
VTRs, switchers and routers. These pro-
grams include the necessary linkages so
they can be interrupted, then restarted
when the Z-80 returns to them.

The signals on the system bus will
show interrupts occurring randomly in
time. Seldom will any device-handler
subprogram be executed exactly the
same way twice in succession. However,
if your logic analyzer has a clock-
qualifier input, you might be able to cap-
ture and display only the bus cycles asso-
ciated with the interrupt sequences.
The techniques of time-slicing computer
operations are just as important as the
development of the microprocessor with
regard to obtaining maximum utility from
the system. Without time slicing and in-
terrupts, computers would not be nearly
as useful as they have become. Programs
that can be interrupted and later re-
started are called re-entrant programs.

Because of the complexity and ran-
domness of time-sliced programs run-
ning in real time automation systems, the
manufacturers of such equipment have
invested a great deal in designing and de-
bugging microprocessor programs.

1190
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SUPERIOR SPREAD.
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Orban’s new 222A Stereo Spatial Enhancer augments your station's spatial image the way
our OPTIMOD™ maximizes your loudness and impact on the dial: Your stereo image will
seem magnified, and your listeners will hear more loudness, brightness, dynamics, and depth.

The 222A uses a new proprietary, patent-pending technique that detects and enhances the
psychoacoustic directional cues present in all stereo program material. The effect is vivid
and compelling—and survives even in San Francisco’s brutal multipath environment. On-air
tests have also confirmed complete mono compatibility and an audible increase in bright-
ness, punch, and stereo spatial definition that complements your present audio processing.

Creating broadcast-compatible stereo image enhancement is very difficult. Do it wrong, and
you can get increased muftipath distortion, mono incompatibility, unnatural exaggeration of
reverberation, increased sensitivity to vertical tracing distortion in disc playback, and other
wise disappointing results. If an image enhancer uses delay lines, it can drive headphone-
wearing DJ's nuts, homogenize the stereo image, and comb-filter the left and right channels.

Orban's new 222A does it right. It avoids the
almost endless list of traps and pitfalls, while
delivering a sound that stays crisp, dynamic,
and well-defined,

Most importantly, this competitive edge is
remarkably affordable. At $895%, it is within
reach of any station—FM or AM—ooking to
polish its image by enhancing its stereo.

Call or write today for complete information
on our powerful new on-air processing tool—
the Orban 222A Stereo Spatial Enhancer.
Available Early '88. "(Suggested List

Orban Associates Inc.
645 Bryant St,, San Frandisco, CA 94107 (415) 957-1067 Telex: |7-1480 FAX: (415) 957-1070
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Learn the value of
an organized attack

By Gerry Kaufhold II

Perhaps only an engineer on a ship at
sea holds more responsibility than the
chief engineer of a broadcast plant. Both
must always be on call. Both manage a
multimillion-dollar plant that is vulner-
able to the weather. Both are responsible
for saving lives through technology.

The mixture of broadcast hardware
that must be kept operating is stagger-
ing: directional radar systems, micro-
wave receivers that track helicopters,
satellite uplinks and downlinks, high-
power transmitters and heavy engine-
room equipment, such as 3-phase high-
voltage power transformers, diesel-pow-
ered generators and industrial-sized air-
moving and air-conditioning equipment.

Engineering work areas must be or-
ganized, clean and well stocked with re-
placement parts. Driveways, parking
lots, fences and external lighting must be
included in the engineering budget, as
well as all of the technical equipment
that actually produces and transmits the
broadcast signal.

More important, however, is the man-
agement of human resources. Techni-
cians must be thoroughly trained and
have the correct tools at their disposal.
They also must be on the scene at the
right time to keep the operation running
smoothly.

Enter the manager

When equipment maintenance is dis-
cussed, talk usually centers on circuit
boards, parts and test procedures. But
the management aspect also must be
considered. The maintenance supervisor
is the key person who can tie together all
the elements to produce a functional en-
gineering department. The successful
maintenance supervisor often is some-
one who has worked in fields other than
broadcasting, whose breadth of experi-
ence provides insights into troubleshoot-
ing procedures that might have escaped
the veteran radio or TV engineer.

Usually, the term troubleshooting re-
fers to the immediate repair of malfunc-
tioning equipment. A piece of broadcast
gear fails, the failure is discovered and is

Kaufhold is an independent consuitant based in

Tempe, AZ.
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patched around. Then, technicians dig
out technical manuals, remove the in-
spection panels, hook up test equipment
and begin the troubleshooting process.

Effective troubleshooting techniques
stress the value of an organized attack.
Begin with the most general location of a
suspected assembly, and follow a tight-
ening spiral of tests until the offending
component is identified. Don’t overlook
the obvious. You probably have your
own story, which you'd rather forget,
about the time you spent hours trying to
fix a piece of equipment that wasn't
broken.

In a larger sense, the term trouble-
shooting also defines a set of values. A
systems engineer must be conscious of
the shifting forces at work within the
broadcast field. Every piece of equip-
ment in use today eventually will break
down or become obsolete. This means
that no design will be totally complete.
You must always allow for changes. A
predisposition to think about trouble-
shooting within the context of change in
the physical plant will improve the serv-
iceability of any technical system.

Put it on paper

Yes, here we go again. Document what
you do. If you regularly read BE, you've
heard this chorus before, but consider
again the importance of documentation
to the proper operation and maintenance
of your plant. A well-marked-up sche-
matic with a few pages of clear, concise
notes (preferably typed) can do wonders
when that particular piece of equipment
fails or modifications to the system are
planned. Likewise, an accurate and up-
to-date numbering system with cross-ref-
erences for all wiring in the facility pays
for itself every time a change is made in
the operation. If you've ever attempted
to rely on your memory for documenta-
tion of a circuit modification, you know
that paper offers a much more depend-
able method of information storage.

From the standpoint of troubleshoot-
ing, good record keeping begins with the
organization of all manuals that deal
with the installation, operation and main-
tenance of technical equipment. Extra
copies of appropriate handbooks should

www americanradiohistorv com

be ordered with the new equipment. Ex-
tra sales brochures are helpful too.

Create a file for each piece of equip-
ment at the facility. Each new piece of
equipment purchased should undergo a
series of incoming inspection tests to
establish a baseline of performance. In-
clude in the equipment files copies of the
purchase order and packing slip, just in
case questions arise regarding the date of
purchase, price, name of vendor or war-
ranty repair work. Also include the date
of installation, the installer’s name and
the results of all equipment tests.

Once the equipment is certified for in-
stallation, provide a set of “plain English”
instructions for all potential users. This
might be simply a photocopy of the oper-
ations section of the equipment manual.
One successful approach is to create sin-
gle-page “crib sheets” that are posted at
each equipment grouping. These docu-
ments should include simplified operator
instructions and block diagrams as ap-
propriate. They should be typed and
placed in plastic page protectors at con-
venient locations in the station equip-
ment rooms. The information sheets
should detail typical equipment settings
and answer the questions most often
asked by users.

These crib sheets help prevent false
alarms and cut down on the number of
equipment trouble reports caused by op-
erator error. The result is a savings of
money and time for the maintenance
department.

Training sessions can help to bridge
the gap between production and engi-
neering personnel. These two groups do
not always speak the same language
{(probably the understatement of the
year). Improved communication will re-
sult in reduced friction, fewer equipment
malfunction “false alarms” and better
reporting of problems that do occur.

Detailed documentation pays off for
the maintenance department because
technicians know where to find impor-
tant information quickly and can use it to
repair or patch around a problem. That
means fewer headaches for maintenance
personnel and a better on-air presenta-
tion for station.

or the Be)
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ON THE HEELS OF THE
CURRENT BUDGET CRUNCH,
JVC VALUE HELPS POLISH
YOUR IMAGE WITHOUT
SELLING YOUR SOLE.

ALWAYS A STEP AHEAD...
TO KEEP YOU A STEP AHEAD.
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Time management

By Brad Dick, radio technical editor

Chris was on his way out the front door
when the receptionist said the program
director wanted him—now. It seemed
that the main %-inch deck wouldn’t hold
sync or, as the program director put it,
wouldn’t “lock up as usual.” Chris had
spent several hours performing a com-
plete PM on the deck only three days
ago. Now it was causing problems during
an important production session.

It took only a couple of minutes for
Chris to get the stubborn deck working
again. Even so, before he could complete
the work, the station manager paged
him. When Chris returned the call, he
was reminded that his budget for FY90
was due yesterday, and the manager

. wanted to know when it would be ready.
Chris was already working far more than
40 hours a week. All he needed was to be
reminded that he was late with yet an-
other task.

He left the studio, returned to his of-
fice, and began looking in the stack of
papers on his desk for the budget report
form he was to complete. It took several
minutes to find it. Just as he located the
form, the phonerang. This time it was the
tower crew. They needed access to the
transmitter building to begin working on
the tower light problem. Now Chris re-
membered where he had been going

Management

for engmeers

|

¢!
IR

when he got sidetracked to fix the VCR.

The never-ending battle

Sound familiar? Chris is a good exam-
ple of crisis management in operation. At
no point in the scenario described is he
in control of his destiny. He is always
responding to someone else’s needs.

The underlying cause of crisis manage-
ment is often a lack of time manage-
ment. Although you cannot predict
every event, especially in broadcasting,
you cannot be an effective manager
without adequate planning and time
management. The primary advantage of
proper time management is that it puts
you back in control. You call the shots. It
also increases your productivity. In
short, using good time-management
techniques can help break the nerve-
racking cycle of crisis management.

The costs

Let’s suppose that you are wasting one
hour a day. Think carefully before you
deny wasting that much time. One man-
agement consultant estimates that 20%
to 40% of an employee’s time is lost
through poor planning and execution. If
that's true, then the estimate of one
wasted hour may be conservative.

That hour per day translates to five

! TIME AUDIT
Stat End  Total  Activity (Who, what, why)  Category |
Jioo o 04 Bk upomacl coffec.
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Figure 1. Create a time-audit form for yourself, and complete it as honestly and thoroughly as

you can. The results may surprise you.
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wasted hours per week and 250 wasted
hours per year. If you're paid $15 an
hour, you have just cost your company
$3,750. This represents time for which
you were paid, and you produced noth-
ing. Not many engineers would want to
list that expense on the budget sheet.
The simplistic solution is to plan your
activities. Such a process is far more
complex than it seems, but effective time-
management techniques can be used by
everyone, and they don't cost much.

Time audit

The first step to effective time manage-
ment is to identify how you are spending
your time. For this, you need to conduct
a time audit, in which you document all
your activities during a certain time
frame. The audit should be maintained
for at least three days and, preferably, an
entire week. Figure 1 shows a typical
time-audit log with several sample en-
tries. It can be modified as necessary for
your needs. The important thing is to be
thorough and accurate. If you find your-
self taking 22 minutes for a cup of coffee,
list it. Don't log it as “thinking time” or
some other activity. Only you will see
the log, so be brutally honest.

Try to pick a week in which your activ-
ities are typical, but don’t put off con-
ducting the audit because you are in-
volved in a major project. In general,
even during construction projects,
engineers tend to conduct themselves ac-
cording to their standard schedules.

People usually are quite surprised by
the results of their time audits. They of-
ten find that they spend much less time
on important activities that could make
them successful than they do on tasks
that are “fun” or could be delegated to
someone else. Perform the time audit
this month. Next month, tabulate the re-
sults, and use them to develop priorities.
If you can regain control of your time,
you can be in control of your job.

Editor’s note: If you would like to have your time-audit
results compared with those of other enginsers, send
a copy (anonymously, of course) to: Technical Editor,
Broadcast Engineering. ' :I:))m
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The First No-Compromise
Modular Radio Console...

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

THE FEATURES YOU WANT — THE DEPENDABILITY YOU NEED—

16 Modular Stereo Channels.
Program, Audition and

Mono Mixdown Balanced Outputs.
Telephone Mix-Minus Buss.

Full Monitoring Facilities.

» Remote Equipment Start/Stop.
Remote Module Control.

Standard Digital Clock and Timer.
Optional EQ and Effects Modules.

2 0 © ® @ & & e

DC Controlled — No Audio On Pots.
Rugged Modular Construction.
Penny & Giles Slide Faders.

ITT Schadow Switches.

NE5532 IC Module Design.
External Reguiated Power Supply.
Superb Audio Performance Specs.
Most Important, Arrakis Systems
Designed-in Ultra Reliability!

For features performance price and rellablllty

ES JJ

Call (303) 224-2248
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By Jerry Whitaker, editorial director

Technology moves at a rapid pace.
It can sometimes be a wild ride.

December is a good time to reflect
on what the last year has seen and
what next year will bring. We would
like to tell you that the future course
of radio and TV broadcasting is
clear and free of hidden icebergs.
We would like to say that, but we
can't.

The business of broadcasting dur-
ing 1987, viewed now in retrospect,
forms a complex web of paradoxes.
First on most readers’ minds is that
many broadcast stations are being
run by investment bankers and
other “undesirables,” However, this
has not always been bad. Frankly,
our business could probably use a

good dose of Wall Street insight and
bottom-line orientation. For a long
time, many broadcast operations
have been run more like hobbies
than businesses.

Before you write me to report
your personal horror story regard-
ing station trafficking, let me em-
phasize that much of what has gone
down during the past year or so has
not been good for the industry or the
individuals who make their livings
by it. But this is the reality we cur-
rently face, and we will have to deal
with the situation, like it or not.

Philosophy aside, the broadcast
business overall appears to be on the

upswing, or at least everybody is
hoping so. This issue contains an in-
depth look at the health of the in-
dustry in a series of reports. We will
examine where we are and what the
future holds in the following articles:

® “Who’s Spending
What” ..........,....page26
The results of our annual survey of
radio and TV station buying plans
for next year. See what your peers
are planning to do in 1988.

¢ “View From the Top”
Interviews with the top engineer-
ing chiefs of ABC, CBS and NBC. As

—— e — —
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the networks go, so goes the nation.

¢ “The State of TV News™ . ... .54

News departments have been the
recipients of much of the technologi-
cal developments of the last 10
years. But economic realities are
beginning to cramp the style of
many news operations.

s “Manufacturing

Technology”’

To a great extent, what the broad-
cast industry can buy depends on
the ingenuity of manufacturers. But,
today, product innovation in itself is
not enough. Productivity and quality

control also are key elements.

¢ “Broadcasting’s Bottom
Line” ....... I 62
The lifeblood of our industry is
advertising. If the sales department
doesn’t sell it, then engineering can't
spend it.

e “Digital Amplitude
Modulation™ ....... ... ... . 66
The science of generating higher-

power AM radio signals is well-

advanced. Most new work will in-
volve the use of improved modula-
tion methods that can be applied to

TV broadcasting.

.

Technology. driven: by economics;
has changed the face of broadcast-
ing:in the past seven years. A
primary element-of this. change is
efficiency.  Shown 'is. an_ experi-
mental - multistage depressed -col-
lector  klystron, developed by
Varian Associates, which provides
a figure of merit of up to 131% in
pulsed ‘UHF-TV applications.
(Photo courtesy of Varian.)

» “Hot Switches and
Combiners” ........... ...82
Equipment reliability is the bed-

rock of broadcasting. New ap-

proaches to RF switching offer alter-
natives to conventional backup ar-
rangements.

Successful broadcasters today and
tomorrow will be those with the vi-
sion to see the future and the insight
to know their market. Good luck.

Jerry Whitaker,
editorial director

www americanradiohistorv com
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You're looking at an EFP camera with a split personality: the new, top-
of-the-line Sony BVP-350.

It’s the first portable with true “Hard” camera performance. Because it
has F1.2 optics, a 60dB S/N ratio, and digital zonal registration. Yet it's so light,
so balanced, so thoughtfully designed, that it's a superb “Soft” camera too.

The viewfinder rotates 360 degrees and adjusts up, down and side-
ways—so you don’t have to. And its unique “peekaboo’ handle means that no
matter how you shoulder it, there’s no blind side.
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But what makes it even more remarkable is that it’s
a perfectly matched companion to the Sony BVP-360.
Using the same breakthrough FET and Mixed-Field tube
technology. Even the same circuit boards. And that shows up »
as the best picture performance in history. TTR——
For a good, hard look at the world’s most advanced SONY.
“Soft” camera, contact your Sony Broadcast representative. ®
Or call Sony at 1-800-635-SONY. Broadcast Products
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%u’ve stood in line for what seems like
forever to ride the roller coaster. You can't
wait to ride it. But when the lap-bar drops
over your legs, you change your mind. You
panic. How did you ever let yourself get into
this situation?

Broadcast engineers and technical
managers may be experiencing a similar
wave of anxiety as they look to 1988. This
business should be fun and interesting.
However, the pleasure—or pain-—derived
from it is almost completely dependent on
the financial condition of the station. Few
people want to work at a station that cannot
adequately support the staff or the facilities.
Although the next 12 months look smooth
for radio expenditures, TV engineers appear
to be heading for a roller-coaster ride.

This year’s survey shows a weakened com-
mitment on the part of TV stations to spend
money for new equipment in 1988. This trend
also is reflected in the many negative com-
ments from survey respondents. They com-
plain about the lack of innovation and
planning within their stations. A common
grievance is that television and radio are no
longer run by broadcasters. According to the
survey, the new bean-counter and bottom-
line philosophy is hurting the industry and
the public.

Trends and conditions
The BE annual state of the industry survey
is the second part of a 2-stage overview of
trends and conditions in broadcasting. The

26 Broadcast Engineering December 1987

Brad Dick, radio technical editor

Who's
spendin
what

Hang on to your seats.
It may be a rough ride.

first part is the annual salary survey, which
looks at the salaries and benefits received by
management, engineering and operations
personnel at radio and TV stations. The salary
survey also tracks concerns expressed by the
respondents. The results are published annu-
ally in October, making it one of the most
sought-after issues of the year.

The second stage of the analysis is the
annual state of the industry survey, which
closely examines the projected purchasing
plans for TV and radio stations. It also looks
at industry concerns from the perspective of
staff members working within these stations.

The survey was scientifically conducted by
the marketing research department of Inter-
tec Publishing, under the direction of Kate
Smith. On Sept. 23, 1,895 questionnaires
were mailed to BE recipients on an “nth
name” basis. By Oct. 28, 667 questionnaires
had been received, representing a 35.2%
response rate. The data in this report is based
on those responses.

TV plans

Although the majority of TV respondents
indicated plans to modernize or replace
equipment, the number was lower than last
year. In 1988, 81.5% of the TV stations plan
to improve their facilities. This percentage of
stations planning upgrades is the lowest it has
been in three years.

In the top 50 markets, the number of TV
stations planning equipment upgrades
dropped from 90.4% to 80.6%, a reduction

WwWwWw americanradiohistorv com

of 11%. The number of stations planning
equipment upgrades in the top 100 markets
increased by 2% and decreased by 8% in the
below top 100 markets. A look across all TV
markets reflects a 7% reduction in the num-
ber of stations planning for new equipment.
Projected spending by equipment category
for TV stations is shown in Figure 1.

Some equipment categories show sizable
cutbacks from last year's levels. For instance,
planned spending for TV master-control
equipment is down by approximately 21%
across all markets. Planned spending for ENG
systems shows similar reductions, ranging
from 11% to 22%.

Offsetting these changes, however, is that
a larger number of TV stations plan to pur-
chase antenna systems. Even though antenna
equipment is eighth in terms of preference
ranking, the number of stations planning
such purchases increased by 25% to 51%.

The No. 1 category of planned TV pur-
chases is production equipment. This
category has remained the top priority over
the past three years. In 1986 and 1987, the
No. 2 spending category was master-control
equipment. This year, however, that equip-
ment category fell to No. 3, and editing
suites became the No. 2 category. In 1986 and
1987, the No. 3 category was editing suites.
Relative spending by category is shown in
Figure 2.

In the top 50 markets, 30.1% of the TV sta-
tions plan on redesigning their facilities. This
is slightly higher than the 26.9% figure from
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and Station Automation systems—
that's Utah Scientific’s goal. To reach
it, we've redesigned our MC-500
s Series switchers around a new high-
: speed, 16-bit processor and added
SAP channel control and metering,
plus many other new features.
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Figure 4. Relative spending plans of radio stations for 1988, broken down by equipment category and market size.

Conversely, over the past three years, the
number of consultants used by TV stations
has continued to climb. This increased use of
consultants in television is accompanied by
a decrease in staff size. It will be interesting
to track this phenomenon over the next few
years. Although staff-size changes can be tied
to automation in television and other tech-
nology issues, the role of the consultant
should not be overlooked.

Conventions

One of the more exciting facets of the
broadcast engineer’s job is travel to conven-
tions and serninars. Shows provide invaluable
exposure and enlightenment and can
rejuvenate a career.

Total convention attendance appears to be
up. Although at least one exhibitor has esti-
mated that only one-third of those who
attend the NAB convention are broadcasters,
the survey shows an across-the-board
increase in the number of convention-goers,
with the NAB being the primary convention
for both radio and TV engineers.

Figure 8 summarizes how respondents
plan to spend their convention dollars. The
pie charts show the relative percentages of
those planning to attend the listed shows. The
survey indicates that although convention
attendance should be up in 1988, NAB may
capture a smaller portion of the convention
market than last year. This is especially the
case for the category of radio engineers, for
which planned NAB convention attendance

Braardeact Enninocorins Noarcrarmiar 1027

is down 12%. Planned attendance at both the
Radio ‘88 and AES conventions is up by
approximately 3%.

The SBE national convention continues to
show strong growth. Of those planning to
attend conventions, more than 32% say they
will go to the Denver show next September.
Based on survey results, the SBE convention
appears to be affecting NAB attendance. The
SBE show is now the second most-attended
show for radio engineers, while SMPTE con-
tinues to be the second most-attended show
for TV engineers. For a show that is only two

* years old, the increase in planned attendance

to the SBE national convention is quite
dramatic.

Insider views

One of the most enlightening aspects of the
survey process is the commentary that
accompanies the responses. This year’s sur-
vey asked respondents to comment on what
they thought was the most important issue
facing the broadcast industry. That question
hit some hot buttons. Three common con-
cerns were expressed repeatedly in the 1,000-
plus responses.

The issue most often lamented might be
described as a lack of concern for the qual-
ity of the product. This seemed to be a source
of worry for both the radio and TV survey
respondents.

Today’s technical managers and operators
see the recent selling of broadcast properties
as a step backward for both the public and
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the industry. As these respondents see it, the
singular concern for making a profit has
reduced product quality, forced qualified
engineers to leave the field and limited the
use of high-technology (quality) equipment.

New owners were severely chastised for a
bottom-line approach to decision-making.
Respondents related stories of stations being
sold time and time again, with each trans-
action increasing the debt burden and
reducing station resources.

One respondent asked, “Can the industry
maintain its tradition of public service, tech-
nical innovation and production creativity
while adjusting to the new economic climate
in which short-term profit overrides all other
considerations?” Another said, “...the
industry is being torn apart by the attitudes
of new owners (who) take over stations solely
for financial reasons and have little interest
in broadcasting”’

The concern of radio and TV broadcasters
about station trafficking transcends all mar-
kets. Comments such as, “Non-broadcast
ownership is hurting our industry; were typi-
cal. Even the operators seem to recognize the
importance of having long-term, broadcast-
related owners. A common theme was the
unwillingness of management to make deci-
sions in the best long-term interests of
the station.

A surprising number of respondents also
chided new owners for a lack of management
skills. They indicated a desire to work for

Continued on page 36
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deliver up to 90 mmutes of broadcast quality
recording/playback time in VHS-sized %"
cassettes. All without worrying about format
switches or losing quality during editing —
even several generations down the line.

Fortunately, MII can make your job a
whole lot easier. It’s the first truly universal
format that answers the needs of people in
the field, in the studio and in production —
while delivering broadcast quality results.
And MII delivers these results in half the Most importantly, only JVC gives you
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TO KEEP YOU A STEP AHEAD.
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Continued from page 32

managers who understand broadcasting and
its technological implications, as well as how
to manage people and resources. The com-
ments reflected a genuine interest in work-
ing for managers who can make, for lack of

450[* ———— a better term, “intelligent” decisions.
400, On the subject of AM

The second most-mentioned area of con-
350 cern was the sad state of aifairs in the AM

industry. Of course, the FCC took it on the
chin for not adopting an AM stereo system.
Although some respondents suggested a par-
ticular standard, the majority indicated that
they didn't care what system was selected as
long as one was chosen.

For every couple of statements calling for
AM transmission standards, there was at least
one calling for better receivers. For years,
engineers have recognized the AM receiver
as the limiting factor in reception. They now
are calling for improvement in receivers as
a critical element in the salvation of AM radio.

300
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MED!AN BUDGETS IN THOUSANDS OF DOLLARS

100

50
F( Getting the right people
o £ _ : > s
e T T TR Followmg traffllckmg apd AM problems, the
OVER ALL Top TOP BELOW TOP third most-mentioned issue was obtaining
MARKETS 50 100 100

and retaining qualified technical staffs. Many

Figure 5. TV station equipment budgets for 1986, 1987 and 1988. respondents asked where trained people
could be found. These comments closely

Simplifies recharging of Ni-Cad Batteries
with Built-in Discharger, that eliminates memory.

INTRODUCING the PACO KD 120 A “DEMEMORIZER”
EASY, FAST and EFFICIENT!

4 Batteries at a time
PACO DP- 11 (Sony NP-1)

Tel: 213-617-9323
FAX: 213-687-3524
TLX: 756923

PACO ELECTRONICS US.A., INC.

Operation without switching to AC 100V~20V 50/60Hz World Trade Center
350 So. FIGUEROA St. (Suite 364) LOS ANGELES, CA 90071
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PR?? MKIl

PRODUCTION - PERFORMANCE - PERFECTION

There can be
no compromise!

Tour the premier recording studios
of the world — from London to New
York to L.A. — and you'll find they have
one thing in common: "'no compro-
mise’” recorders from Studer of
Switzerland.

Sure, their Studer multitrack
mastering decks are a big investment,
but you can make an equally sound
choice for your production needs for a
whole lot less. You can own a two-track
production recorder with the same
Studer heritage — a machine that has
many of the same production features,
the same uncompromising audio per-
formance and the same level of manu-
facturing perfection that has made
Studer Revox recorders the world stan-
dard — THE REVOX PR99 MKII is the
machine!

Like its “'big brothers” in the top
studios, the PR99 MKl is a professional
machine built for long-term perfor-

mance. From the
solid diecast alumi-
num transport chas-
sis and head block to
the servo capstan
motor and the
modular electronics,
everything is milled,
drilled and mounted
with Swiss precision. The parts fit
together right — and stay there.

The PR99's professional features
are perfect for efficient, accurate tape
production: ® RealTime counter that
reads both plus and minus hours,
minutes and seconds; ® True Auto Loca-
tor allows precise, automatic search-
and-cue to any preselected address
point; ® Zero Locate to return the tape
to the zero counter location —
EXACTLY! ® Auto Repeat to continu-
ously replay a tape segment of any
length.

Plus: e Built-in. front-panel vari-
speed; ® Self-Sync; e Input and output
mode switching; ® Edit mode switch;
® Tape dump; ® Calibrated and Uncali-
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PR99 MKI!I Real Time Counter and Autolocator.

brated ”"+4" balanced and floating
inputs and outputs; ® 104" reel
capacity.

As for sound quality, the Studer
heritage again allows no compromise.
We think you'll find the Revox PR99
MKII to be sonically superior to any-
thing in its price range. Audition the
Revox PR99 MKII at your Studer Revox
Professional Products Dealer, or con-
tact: Studer Revox America, Inc., 1425
Elm Hill Pike, Nashville, TN 37210;
(615)254-5651.

STUDER REVOX
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Figure 6. Radio station equipment budgets for 1986, 1987 and 1988.
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Figure 7. How stations see their budgets for 1988,
compared with 1987.

Figure 8. Convention attendance plans for radio
and TV engineers.

paralleled those expressed in the salary
survey.

A move seems to be underfoot to replace
full-time employees with part-time
employees. Comments from all segments
indicated that this trend was creating
problems for the workers as well as under-
mining product quality.

The comments might be summarized hy
the question, “Why should anyone enter
broadcasting when they can work better
hours for more money in other areas?” One
of the most chilling comments was,
“ .. broadcasters are no longer employers of
choice; they are employers of near last resort”

The problem of obtaining qualified person-
nel is not a new one. Other industries used
to help by training technical people, who then
moved into broadcasting. Nowadays, the
opposite is true. After employees obtain a
minimum level of experience at a station,
they often move into better-paying, less stress-
ful jobs.

The need for proper training is an impor-
tant issue and was stated in many ways by the
respondents.

The future

Despite the negative elements revealed by
the survey, broadcasting still is considered a
fun business. If you ask why someone is in the
business, the response is likely to be, “For the
fun of it” However, management would do
well to look beyond that attitude. As appar-
ent from the salary survey, today’s broadcast
employees have many more options in terms
of employment. The old glamour of broad-
cast engineering is gone for many of them.
Engineers are now more willing than-ever to
seek employment elsewhere.

Production studios, cable systems and
industrial video sites not only need technical
personnel, but also offer similar benefits with
fewer of the hassles associated with 24-hour-
per-day commercial broadcasting. If the tech-
nological growth seen over the past 25 years
in the broadcast industry is to continue, tech-
nical employees need to know they can play
an important part in that development. After
all, it’s not the equipment that makes broad-
casting successful—it’s the people. Any
manager who forgets that fact may live to
regret it.

The future of broadcast, on the whole, still
looks positive and exciting. Many survey TV
respondents look forward to the future with
HDTV and the challenges it offers. Radio
engineers speak of new bands and mention
techniques that keep them excited about
their jobs. How about you? Would you trade
your job for one outside of broadcasting?
Maybe we'll ask that question next year.

BE))
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r The trouble with most satellite

Microdyne

Corporation g
~%  AMTERNA SONTROL UNIT

The Only Antenna Positioner
That Does The Whole Job.

antenna positioners is that they
only do half the job.

But our new MAPS 4 not only
provides you with over 260
satellites and polarity presets for
virtually unlimited programming
access, it finishes the job that
other systems only start.

Exc}uswe automatic
peaking

The MAPS 4 not only drives
the antenna to the correct posi-
tion, our exclusive auto-peaking
fine-tunes the alignment, so you
are assured of optimum recep-
tion every time you reposition.
Accuracy like this is only possi-
ble with the Microdyne MAPS 4.
Once you've seen it work, you'll
wonder how you ever got along
without it.

There are other great features
too, such as our non-volatile
memory that protects you from
power outages and interrupts,
our remote control capability,
and the alarm that lets you know
about a problem with an audible
tone as well as a warning light.

Rock-solid performance
and stability

Of course the MAPS 4 system
includes the Microdyne/AFC
reflectors known worldwide for
their superior design and perform-
ance characteristics. Their rugged
construction ensures the stability
you need when the weather turns
rough—times when lesser equip-
ment shows its weakness.

The mounts are also fast. The
MAPS 4 system scans the entire
satellite arc in less than two
minutes, putting any satellite

| within your reach. The system is
l compatible with either C- or Ku-

band satellites, and is available
with either a polar or elevation-
over-azimuth mount.

Competltlve price

The Microdyne MAPS 4 is the
most advanced satellite antenna
positioning system available, yet
it is very affordable. Especially
when you consider that you're
getting the time-tested Micro-
dyne name for quality and relia-
bility. So, don't settle for a posi-
tioning system that does only half
the job. Call us today at (904)
687-4633 and get one that does
the whole job.

Microdyne Corporation

491 Oak Road » P.O. Box 7213
Ocala, FL 32672 » TWX: 810-858-0307

L _ | - S S
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By Jerry Whitaker, editorial director

View
from
the top

The “big three” networks set the pace
for the rest of the broadcast industry.

The pinnacle of broadcast technology
resides at ABC, CBS and NBC. The big
three exercise enormous influence on
the business of radio and TV broadcast-
ing. They push technological advance-
ments and pull the industry along on
their coattails.

You certainly can find examples of
bold technological moves on the part of
group owners, cable outlets and local sta-
tions. However, year in and year out, the
big three call the shots.

To get an overview of how those at the
top see broadcast technology, | talked
with the engineering chiefs of ABC, CBS
and NBC. The interviews provide an in-
teresting contrast of three men who
wield far-reaching influence over the
direction of professional audio and video
technology.

The same basic questions were put to
each of them. Their responses reflect
some common ground as well as differ-
ing viewpoints.

Julius Barnathan
President, ABC Broadcast
Operations and Engineering

Q: Do you think Beta SP and/or M-Il
are viable alternatives to 1l-inch tape?
A: No. They are viable alternatives in cer-

40 Broadcast Engineering December 1987

tain functions of l-inch. They can be used for
network record and network delay, things
like that. They're fine for first generation,
second generation, etc. But if you're going to

WwWwWw americanradiohistorv com

start doing what you do now in post-
production, where you have 5, 6, 7, 8, 9, 10
generations, forget it. It's not in the same ball
game. It is no way near it.
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omm:tmen

To Ampex, it means millions of dollars committed to new
Betacam manufacturing facilities around the world.

It means millions committed to rescarch and development
for unique, new Betacam products.

And it means millions committed to customer support for
all Betacam and Betacam SP* products, regardless of

the mamufacturer. A M p E x

Ampez. Committed o Betacafn. We're committed to Betacam.
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Good Reasons To Call RTS
When You Need A High-Performance
Amplifier System.

TS SYs rEsey

j%3
i
~
I
“
R
&

Our Series 2500 Amplifier System affords a broad range of amplifiers
with top-rated specifications that sound great! For example, distribution
amplifiers, line drivers, buffer-amps, VCA circuits, and microphone preamps.
Special products include a mix-minus matrix, summing switcher, multiple
relays, and more:

We think you'll agree with our sound reasoning. Please call or write
for detailed literature. -

PROFESSIONAL INTERCOMMUNICATIONS « PROFESSIONAL AUDIO PRODUCTS m SYSTEMS
FWcoRPORATED

1100 West Chestnut Street « Burbank, California 91506 » Telephone 818 840 7119 - Telex 194855 . Telefax 818 842 4921
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Q: What are your thoughts about the
D-2 composite digital format?

A: We're very impressed with it. We have
a brand new plant. In fact, it is not even
finished yet. We've spent millions and millions
of dollars. We're not about to go change it to
a component system. It’s going to be a com-
posite system. Now, inside, there will be dig-
ital islands. The digital domain of composite
digital offers a lot of the benefits of compo-
nent digital. So, for tape machines, and a lot
of different uses we have here, we believe it
will be (particularly with multiple genera-
tions) a D-2 world.

There may be places, particularly in
graphics, where we will use the purist

“Stereo TV is kind of a
chicken-and-egg
question. We'’re

going to be drawn
into it whether
we like it or not.”

approach of full component digital. But that
will be something different, where many
generations and special effects manipulations
are required. [ think that’s rare. Most of it will
be composite digital.

Q: Will D-2 he the replacement for
l-inch type C?

A:[think that's very reasonable. Of course,
a good reason is because D-2 uses a cassette,
a very important factor for efficiency, as
compared to the reel-to-reel.

Q: What about tape cartridge
machines?

A: Well, we're buying Betacarts. We're also
looking at the D-2 cartridge system very
carefully. There’s no such thing as the per-
fect system, but we're hoping that D-2 will
come along and solve some of our problems
in that area.

Q: Where do you see component ana-
log video in the network picture?

A: Only in clean-rooms and setups where
you want to do special projects, such as
documentaries. Let’s talk about documen-
taries. Say you want to do 20-20. You want
to go out and shoot in -inch. You may want
to continue to edit in component analog
video. But, once we finish and go out into the
world of today, it has to be composite.

Q: Can you foresee building an entire
plant around CAV technology?

A:Idon't know. [ understand NBC is plan-
ning to do it. Why don't you ask them?

What about an entire plant in CAV? A lot
of money, and for what? [ don't see that much
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SS
\ONAL BROADCAST VIDEOCA

Ccpfurlng fhe news iS, fough andyou _"And a casseﬁe shell molf led from anti-
need a video tape that gefs thewhole — static plastics to. reduce ‘atic charge,
. - story. Fromilocation to air.the choice is. so dustand debris stayin’ : 1e field. Plus a
.+ Ampex 197,198 and 199 Vldeocdsseﬂes uniqué labeling system the ?helps you
». Builtto provide the consistent perfor- find material fast. Becausé you don't
mance you need fo deliverthe news. " havetime fordelays. i
- Witha rugged cassette mechanlsm When you choose Ampex 497 198 cnd
‘made fromthe fougheszBS materials,so 199 Videocassettes, you d n't /usf get
it stands up to the foughest hchdllng VldeO fape You get the news fope

;= p i
ol AM Ex Ampex Corporation, Magnefic Tope Division, 401 Broadway, Redwood City, CA 94063, 415/367-3809.
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improvement. 1 mean, what are we doing
here? What are we trying to prove? This is not
the Second Coming, you remember.

[ guarantee, if we had the Second Coming
shot in 8mm and we got it, we'd run it.

Q: In your opinion, how far have CCD
cameras come?

A: They are almost there, and they should
be there very shortly. That's why we didn't
go forward with any CCDs at this time. We
felt that they were at least a year away. But,
we think theyre coming. For high-quality
field operations, | think the CCD is a little
way off.

Q: Do you see a day when fiber-optic
landlines will replace satellite distri-
bution for networks?

A: Yes. All incoming material, contributory
stuff, should be on satellites and outgoing dis-
tribution should be by fiber optics or some
other hard connection. Now, when? 1 think
by the year 2000 we'll see this shift.

[ see us using two more birds. We have a
satellite now that's good until 1992. The next
one will take us up to '99. At that time I think

‘...an entire plant in
CAV? A lot of money,
and for what? What are
we trying to prove?”’
This is not
the second coming....”

that fiber optics will be attractive for distri-
bution. Not for incoming feeds, because it's
not practical.

The high cost that we had on terrestrial
lines was not the network’s contract service.
It was always the occasional circuits. The
phone company has had to keep facilities sit-
ting in Lubbock, TX, for example, that might
be used just three times a year.

Q: What about plans for stereo TV?

A: Stereo TV is kind of a chicken-and-egg
question. We're going to be drawn into it
whether we like it or not. We now have 8
hours of our 22 hours of programming done
in stereo and broadcast that way. And [ see
that trend continuing.

A big problem was our old plant. It had just
a single-channel audio switcher. The new
router has capabilities for four audio
channels.

Our West Coast operation handles stereo
very well now. And we'll handle it well here,
too. We're working on stereo and getting it
done. We do it with great pain. It is similar
to captioning. Today captioning is second
nature, It’s all over the place. We don't even
think about it anymore.

44 Broadcast Engineering December 1987

Joseph Flaherty
Vice President and
General Manager
CBS Engineering
and Development

Q: Do you see M-Il or Betacam SP as
a viable replacement for 1-inch type-C
videotape?

A: Well, we are now in the process of evalu-
ating that. We haven't come to a conclusion.
It certainly looks as if it is a viable proposi-
tion for commercials. A lot of this depends on
the number of generations you are going to
have. If it is a final release product, then it
appears that is satisfactory. If it is part of the
production process, you just can't make as
many generations with the smaller formats
as you can with l-inch.

The digital machines are right on the heels
of it. So, from a production viewpoint, the
changeover will probably go from l-inch to
digital. But for broadcasting or distribution
output, Y-inch appears to be a viable propo-
sition. We are evaluating the concept at the
present time.

Q: Can you envision an entire TV plant
being wired for component analog
video?Is there that much performance
improvement to be gained?

A: Well, we did that in our new hard news
center. The basic tape machines themselves
are becoming inexpensive enough that we
can do more dedication than we could in
previous times. Not only are the machines
less expensive initially, but they are also less

WwWWW . americanradiohistorv.com

expensive to operate and they are more reli-
able. So, the concept of a central tape room
through which every feed passes is going
away.

[ doubt that we would rewire our entire
plant with any single system again. News at
CBS has a completely stand-alone, isolated
facility that is designed specifically to meet
the needs of our news broadcasts. Program
production has a separate area. Post-
production consists of a series of stand-alone
islands that are wired, right now, in compo-
site and analog component. Here is where

“The concept of a cen-
tral tape room through
which every feed
passes is going away.”’

digital technology is pressing the hardest,
because special effects machines are already
digital component systcms.

It appears, therefore, that the old-style plant
with central switching facilities is disappear-
ing in favor of a series of isolated islands dedi-
cated to the job at hand. We are approaching
it that way.

Q: How good is CCD technology? How
long until we see it in studio cameras?

A: Well, [ think the next generation of CCD
devices will be studio quality. [ think we've
bought our last vacuum tube pickup device
cameras. There are still problems with the
CCDs in yield and resolution. There is a sharp
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At the tbp of the ninth; the B
.~ game looks like a shut out vxctory 5
' for the team from Santa Clara

- California.
If you're thinking ab?out bet-

ting on The Boys From Beaverton,

you may want to ask yourself why
-so many fans have already bought

over 300 Model 850 BTSC Stereo

Aural Modulation Monitors from
TBE

- Contact the TFT team for all
the details on the BTSC Stereo
Monitoring game. We'll also send
you the Rule Book—BTSC
STEREOQ: TV Aural Proof-of-
Performance Guide. Play Ball!

©1987, TFT, Inc.

BTSC MODULATION MONITOR ALL-STAR GAME

THE TEAMS
KEY PLAYS TFT 850 TEK 751

1. Performs a complete Proof-of-Perfor- :
mance test (20 parameters from RF YES NO
to composite).

2. Requires precision video demodulator.| NO

3. Provision for built-in Dlstortlon

Analyzer. YES NO

. Remote metering capability. YES NO

. Easy-to-read, conventional meters. ~  YES - NO

. Aural Modulation Monitor experience.| 17 years ?

. Price. : $10350. || $26,900.*

. Delivery. " 2 weeks. 10 weeks

* Price based on available information 6/87. Includes 751 Monitor and required 1450-1 Demodulator. TEK, 751
and 1450-1 are trademarks of Tektronix, Inc.

J 1 ’ [INE  Where New Things

3090 Oakmead Village Drive ' gt
P.0. Box 58068 Are Happening!!!

Santa Clara, California 95052-8088
B (408) 727-7272

TWX: 910-338-0584

FAX: (408) 727-5942
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cutoff, after all, at whatever the element num-
ber is. There is a way to go, but we certainly
see advantages to CCD systems.

There are so many controls and circuits
that are removed altogether from the
camera: all the scanning, registration, linear-
ity, height and size circuitry, plus all the mass
of controis that are adjusted by computer
today. In CCD systems, those circuits just go
away. The best way to increase the reliability
of a system is to remove entire subsystems.

The life and ruggedness of CCD devices is
a fantastic improvement, and it makes the

camera more of a foolproof, reliable device.

Q: What do you see as the future for
single camera/recorder units?

A: Actually, there are no major problems.
It is a compact unit. It is a big improvement
because one of the weak links in the previ-
ous system was the cable and its associated
connectors. People would trip over them, or
the cable would fail because of damage or
abuse. The all-in-one package affords a hig
improvement in reliability.

The cassettes are also smaller with the Y2-

our broadcast equipm
peed Active Trackmgj ilte

sients, absorbing the destructive energy and filling
short duration undershoots. The results? Preven-
tion of catastrophic equipment failure and loss of
air time. Emergency maintenance problems are
minimized. Islatron® is designed specifically for
AM/FM-TV Broadcasters to meet all your require-
ments, from low power studios to high power FM
and UHF transmitters.

..before the damage is done, call us or circle the
reader service number. Control Concepts Corp.,
328 Water Street, P O. Box 1380, Binghamton,
NY 13902-1380. Phone 1-607-724-2484.

See Islatron® in action NAB Booth 4159

through 1200A. Mean

I/ Single and 3 phase units

time between failure (MTBF)

in excess of 100,000

hours, 5 year warranty.

CONTROL

CONCEPTS
CORPORATION
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inch format. There is no end to the need for
camera sensitivity. Turning on the lights is a
difficult proposition in some news situations.
We are still looking toward improved CCD
units and higher sensitivity.

“I think we’ve
bought our last
vacuum tube pickup
device cameras.’

For soft news production, that is for
documentary news programs, you want
longer playing times. We would like to get
up to an hour of playing time, and that will
come as improvements in packing densities
are realized.

Q: What are your plans regarding
stereo TV?

A: As you know, stereo came late in the
NTSC game, having been implemented a
couple of years ago. Stereophonic broadcasts
on relatively small screens do not provide
very great speaker separation. The stereo
effect is, likewise reduced. But it is mov-
ing ahead, and it does provide a new
dimension. And it is being used.

There are, | think, some clouds on the
horizon, however. We are just now imple-
menting a stereophonic transmission system
at a time when digital compact discs, and
perhaps digital audiotape, are sweeping the
consumer market. So, the consumer is
becoming accustomed to digital sound. I don't
think we can ignore that forever from the
broadcasting side, including FM radio
broadcasting.

“It’s not a problem of
recording digital stereo
audio, but the cost of
decoding the signal.”

So, we have launched a new service that
we see a need to supplement, if not replace,
in the near future. Remember, many of the
competitive systems are, or easily can be, dig-
ital if they wish, such as VCRs. It's not a
problem of recording digital stereo audio, but
the cost of decoding the signal. It is only a
question of when a decoder is economically
practical. Terrestrial broadcasting has to
consider this fact.

Coming on the heels of digital stereo is
high-definition television, where the
large screen becomes practical. By that, I
mean 3-foot to 5-foot-wide screens. At
that point, wide stereophonic sound
becomes achievable.
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No Surprises In This Package.

New EASTMAN EB-950
Broadcast Video Cassettes.

You expect outstanding quality in EASTMAN Professional
Video Tape Products. So it’s no surprise that our new 3%-inch
video cassettes are made to the same uncompromising
standards.

They are also designed to match the potential of sophis-
ticated U-matic hardware. The dropout rate is typically
only 3 per minute—even under heavy use. Color is sharp
and clean; audio crisp and clear.

Physical characteristics are equally impressive. The sur-
face is smooth and flexible, yet very tough. The result is
reduced modulation noise and increased editing durability.

These and other advantages make our new video
cassettes outstanding for ENG and EFP applications.
Standard and mini U-matic cassettes are both available.

And, as with all EASTMAN
Professional Video Tape Products,
they're backed by in-depth engi-
neering support as well as a firm
commitment to a dependable
supply.

For more information, call
1 800 44KODAK
(1 800 445-6325),
Ext 850.

©Eastman Kodak Company, 1987
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For
Excellence
In Antennas

*A complete

' line of TV and
FM Broadcast
Antennas

*Modern 7,000
ft. test range

Sz

s

S

Workmanship

S

facilities 34—
elnnovative " '

Engineering

Careful con- /) é.\

struction Vi '
*Two Year ' >

Warranty on 4

Product and J ?

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

FCC Directionals
Pattern Studies
Multi-Station Arrays
Full Scale Measurement

JAMPRO ANTENNAS, Inc.
6939 Power Inn Road
Sacramento, CA 95828
(916) 383-1177  TELEX 377321
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< .,A:‘ \[ :
Michael Sherlock
Executive Vice President,

Operations and Technical
Services NBC-TV

Q: In what areas of operafion do you
feel M-Il or Betacam-SP hardware is a
viable replacement for 1-inch type C?

A: We're using M-Il in every area of opera-
tion, even post-production editing. However,
in the very high-level post-production
editing environment, we can see that com-
ponent digital will be that much better.

Right now, all of our nighttime product is
being delivered to us from the packagers in
the M-Il format. Right now, every piece of
material that is broadcast in the Mountain
and Pacific time zones is going out—if not
live—on M-IL.

[ would say that most of our product now

s going out on the air in M-Il. We have con-

verted most of our tape equipment to M-II.

Q: Proponents of the D-2 digital com-
posite format say it will be the ultimate
replacement of type C. Do you agree?

A: We see it certainly as an advance and
my engineers tell me that it puts out an excel-
lent product. Just right now, however, D-2
doesn't fit into our strategic plans because
we're extremely satisfied—and think we've
got, for the time being, the quality we need—

www americanradiohistorv. com

with M-I

Q: What are your plans regarding
automated spot playback for the
network?

A: We have some really sophisticated plans
in this regard. We are working with Mat-
sushita to develop a whole %-inch library
and spot playback system, and with other
manufacturers, as a matter of fact. We call it
the ARPS program, Automated Record and
Playback System.

“l would say that
most of our product
now is going out on

the air in M-I1.”

We clearly envision having, within the next
year and a half, a robotic library that getsrid
of all our TCR100 machines and replaces
them with brand new automated spot
playback machines in the M-Il format.

Q: What are your thoughts on compo-
nent analog video, and where does that
fit into your plans in terms of inside-
plant distribution?

A: With all of our M-Il gear, we're already

Continued on page 52
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Announcing the Pro Series
S-VHS video production 5
system=by any standard &\\\

f measurement in
a class by itself.
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In this S-VHS
System, dot
interference has
been completely
eliminated. The luminance
and chrominance signals
are output separately. This
gives S-VHS video signals
extremely clear color grada-
tions and truly brilliant colors.
All this—without
sacrificing upward
compatibility with ~ * ¥
standard VHS. i

SVHS

www americanradiohistorv. com
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o

Improved Cost/Performance.

VCR FORMAT COMPARISON*
Edit VCR VHS 3/4 | Pro Series
Equipment: List Price $ - 4400. | 8000 | 5900
gg%idgu}[/%{lfgﬁ? E)\\//sgr Max Rec Time (Min) 120 60 120
equipment/operating costs. | SNGRecTmeMm) | 120> | 20
Higher 400-line resolution. | Tape Cost$ 9 S0ENG.
i Color ode ..240+ | o680+
S/N (In color mode) 45dB + 46dB +

System Simplification:
Typical 34" 2-hour playback
system—costly,
complicated components.

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

Lower Tape Running Costs:
It takes six 34" 20-minute
cassettes to equal the
ENG recording time of one
S-VHS cassette.

Panasonic

*Based on
Panasonic Edit Machines

Professional/Industrial Video

Call Panasonic industrial Company at 1-800-553-7222 for more information and the name of your nearest Panasonic Professional/Industrial Video Dealer.
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Continued from page 48

in component analog in individual pieces of
equipment. We believe that by learning to
deal with components now, welll be that
much better off when component digital
comes, which will be the ultimate. All we're
waiting for now is for the price of component
digital to come down to match component
analog. That may take some time.

Q: Can you see an entire plant wired
for component analog video?

A: [ can envision an entire plant wired for
component digital. I think a step in getting
there is wiring pieces of it in component ana-
log. I don't think any of us are thinking that
component analog is the end, so I wouldn't
rewire the whole plant just for that. I would
need the strategic goal of getting to com-
ponent digital.

Q: What is your assessment of CCD
technology? How good is it?

A: We love it. We absolutely love it. It is eas-
ier to maintain. It ends up giving a better
product, a more stable product, and our
engineers look forward to studio cameras
becoming CCD.

Q: How have single-camera recorder
units, such as M-I, impacted produc-

tivity, efficiency and staffing at NBC?

A: Theres a real simple answer. It has
allowed us to cut down by one person on a
crew. We used to need a person carrying the
camera and another person carrying the
recorder. Now it’s just totally unnecessary.

Because the tape cassette is so much
smaller, the camera itself is lighter. It has
allowed us to be much more mobile and
quick and, therefore, productive.

The new M-Il tape machines, when we get
them in the building, are easier to handle.
They take less space. We used M-Il exten-
sively during the recent strike, and it was sim-
ple to teach the non-technical people how to
work that equipment. And it performed
just beautifully.

Q: Can you envision a day when net-
works would move to terrestrial fiber-
optic cables for distribution of program-
ming to affiliates?

A: 1 can envision that. [ think it is 20-25
years off, but I can envision that.

Q: How much of NBC-TV program-
ming is now done in stereo?

A: Virtually all of the prime-time program-
ming, the late-night programming (Carson,
Letterman) and even some of the music
bumper shots on news programs are done in

stereo. And we're looking forward sometime
in the future to getting some of our daytime
programming produced in stereo.

We are way out in front of our competition
with regard to stereo, and have been for a
couple of years now. We are to a point today
where (according to our projections) 92% of
the United States is covered by stations that
are stereo-capable. That's really progress.

Q: Is the public reaction to stereo
about what you expected?

A: Yes, | think it is running almost true to
what our expectations were. Actually, the
conversion of stations to stereo is running a
bit ahead of schedule, as far as we're con-
cerned. You know, it costs a station some
money each time they convert to stereo, and
there’s a certain amount of faith that the sta-
tion owner and station general manager has
to have in order to convert, because there is
always the ‘chicken-and-egg” question. We're
providing the incubator.

Editor’s note: What do the “‘big three” think about high-
definition television and where It fits into terrestrial
broadcasting? That topic will be examined in View
From the Top, Part 2, to be carried in the February

Bel

This new portable UHF Field Strength Meter gives
you accurate readings across the entire band.

Someone once said that “Certainty is Security.” That is
the main idea behind field strength measurements. They
verify the signal level and rf environment at the point of
reception. You know for certain what’s out there,

It is now easy for UHF stations to achieve this certainty.
With the new FIM-72 from Potomac Instruments.

Tune the entire UHF band

From 470 to 960 MHz. The received signal strength is

Laboratory applications
The FIM-72 includes a precision rf generator that tracks
the tuned frequency. Typical measurements include inser-
tion loss, VSWR, and filter
response. e

Call Potomac Today
Place your order for this
new UHF field intensity meter.

shown in volts and dB, with a 140 dB measurement range.
Select peak or averaging detection; wide or narrow IF
bandwidth. Seven 20dB logarithmic ranges assures precise
readings. Internal demodulators (AM and FM) provide
audio monitoring of the selected signal.

It is easy to use

Find the desired signal on the spiral dial. Calibrate the
meter using the internal generator, then read the signal
strength from the mirrored meter. The field strength is
easily determined from the supplied calibration data.

gTUMAC lVSTHUMENTS

932 PHILADELPHIA AVE. SILVER SPRING, MD 20910
(301) 589-2662
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Put it to work. And then you
will know for certain.
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Sony videotape hasa
rock-solid reputation as the
toughest you can buy.

One word sums up everything we tried
to achieve with VI-K videotape: durability.
From its cross-linked binder system
to its adhesive base film, it was
perfected for the real world
of constant jogging, still
frame editing, shuttling. .,
and deadlines.
And its ultrafine
Vivax™ magnetic particle
formulation was made to
deliver astonishing picture
quality, higher stability
and optimum S/N ratio
with the lowest headwear
rate of any major one-inch
videotape.

What we did for V1-K benefitted BCT
Betacam® too, resulting in trouble-free still
frame editing, totally reliable repeated
playback and worry-free long-term storage.

And new Sony BRS and XBR U-matic®
cassettes have all of the above plus the new
Sony Carbonmirror™ back coating, as well
as Sony’s anti-static shell, which we intro-

duced in BCT Betacam. They deliver
a new level of durability, runability
and especially fewer dropouts.
So, after all, Sony professional
videotape is just like any other
Sony: standard-setting video
and audio with a “solid as a
rock” reputation. That’s why
it's the only videotape
you can treat like a Sony.

SONY.

THE ONE AND ONLYe
Circle (32) on Reply Card
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For many years, TV news was the dar-
ling of the media. Successful ratings for
many stations, increasing revenues, big
annual equipment purchases, news ex-
pansion and the advent of local anchor
“stars” all contributed to the perception
that any news is good news. But now, all
that’s changing.

TV news of the late 1980s is suffering
major budget cutbacks, declining shares
in many markets, escalating anchor sal-
aries (which many broadcasters believe
are far too high), increasing representa-
tion of news personnel by agents, and a
growing number of broadcast journalists
whose training is adequate at best.

And, as if these problems aren't
enough, TV news is probably too infatu-
ated with itself to look at the future. To-
day, one good idea shows up all across
the country instantaneously, and there
are too few good ideas.

Communication

For an industry based on communica-
tions, there is frightfully little of it at
many stations. If you are a chief engineer
who sees the news director only when
there's a problem or at budget meetings,
you're probably not alone. Regular con-
ferences between news and engineering

Barnes is a TV news consultant based in Martinez, CA.
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By Joseph Barnes

e
state of

TVnews

If you think TV news is having problems,
you’re right.

are a rarity.

However, there are exceptions. One
station on the West Coast holds regular
short posts after each newscast. In atten-
dance are representatives of news man-
agement, engineering management, pro-
duction, art, promotion and news pro-
duction. When these sessions are held in
a positive vein, and not in a blame mode,
they open avenues of daily dialogue and

“Lay out the (station’s)
goals, then budget to
achieve those goals.”

Allen Neuharth,
Chairman, Gannett,
Rochester, NY.

foster increased teamwork. Problems are
fixed quickly, and the station takes ad-
vantage of new opportunities.

At another station, the news director
meets with the chief engineer and pro-
motion manager in separate meetings
once a week to discuss short-term and
long-range opportunities and strategies.

Meetings that are too long or too fre-
quent can drag everyone down, but too
little communication can mean the death
of good ideas. If communication is lack-

WwWwWw americanradiohistorv com

ing at your station, fix the system now.
Effective communication is the lifeblood
of broadcasting. It will help you survive
into the 1990s.

Technology

The next decade will continue to wit--
ness major technological advances. The
key to success won't be what you have,
but how you use it. Purchases now and in
the future should be based on real need,
not made simply because the competi-
tion down the street has it.

When everyone jumped into live heli-
copter coverage years ago, some stations
found that buying a copter was far more
than they needed. Now, as broadcasters
graduate beyond microwave to satellite
news gathering, it is important that de-
partments within a station work more
closely than ever before to evaluate tech-
nological purchases based on new pro-
gramming and coverage needs. In the
business climate of today and tomorrow,
it's the prudent business approach.

Broadcasters setting their sights on ma-
jor equipment purchases such as SNV
(satellite news vehicle) trucks must ask
themselves: Do we want live coverage
from around the country? The region? Do
we have tough terrain that leaves many
dark microwave areas? In terms of fi-
nances and personnel, can we make the
commitment to staffand maintain atruck?
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CUHTROLS DISPLAY FUNLTIONS
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BAF-kco INDUSTRIES' new CVS You can also store, and automatically call
professional broadcast monitor is up, either calibrated presets or your own

microprocessor-based to make it intelligent’ preferred presets.
in operation and easy to use. Like our best master control monitors, the

it has both a digital and an analoy bus for WE PUT THE FUTURE IN THE PICTURE. CVS has Automatic Kinescope Biasing
maximum fiexibility. Plus four “open” slots (AKB) to maintain color and black level
that let you plug in today's options and those stability.
yet to come. As new features do come The CVS also generates more internal test
along, you'll be able to add them through : patterns than any other monitor. They
software - no hardware changes ! 4 include white field, cross hatch and color

All CVS functions are controlled from the bars.
front of the monitor or from a remote 1 The CVS is available in both 14 inch and
keyboard. An optional master remote 20 inch versions, and provides outstanding
permits control of a series of monitors. picture guality in any TV standard.

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

i gn

IMS 7729

BARCO INDUSTRIES is a member of the ACEC-group.
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These questions may sound basic but,
in many cases, stations wait too long,
overevaluate a purchase, procrastinate
until the competitive impact is reduced,
or do not fully analyze their equipment
needs and application goals and benefits.

But that’s not all. How many times do
news directors go to RTNDA to evaluate
major equipment empty handed, without
the chief engineer or general manager?

"It's a tough sell for the vendors and for

the news directors when they get home.

My advice: communication. The chief
engineer and general manager should
actively participate in such major evalua-

“What delineates you
from competitors isn’t
a piece of video...but
your treatment of it.”’

Natalea Brown, WIZ-TV news
director, 1987 RTNDA
Convention, Orlando, FL.

tions. At one major East Coast group, a
station came out ahead just because the
president of the company went to
RTNDA to see an SNV demonstration.

Later, when it came time to make a pur-
chase, the president recommended new
funds to pay for the equipment rather
than robbing the cash from another
news project. He had seen the truck in
action and knew the station needed it for
news coverage.

“Effective
communication is the
lifeblood of
broadcasting.”

Coverage and technology

It is indisputable that satellite technol-
ogy has opened up a new world of oppor-
tunities for TV news, especially for local
news operations.

Now, regional and national coverage
can become local instantly. It’s an explo-
sion of technology, but how it is used
now and in the future will determine the
fate of TV news. If satellite news gather-
ing is used primarily for local spot news
coverage, the opportunities will be limit-
ed. Many markets don’'t have enough daily
spot news that requires SNV equipment.

However, if SNV and C-band are used

5KV
- of Portable

effectively by stations or groups, the in-
dustry may see plenty of new informa-
tion programming opportunities. Who is
to say that stations in various parts of the
country can't create regional network
newscasts, live for their time zones, with
fewer Washington and New York stories
and more regional news coverage?
Consider new types of live program-
ming. Why must talk shows be in the stu-
dio? Why can’t they regularly go on the
road? What would this do to magazine
shows? Would there be a resurgence?
The explosion of SNV technology also
has opened up new relationships. Gone
are the simple days of affiliates trading
video with one another. Now, with suc-
cessful satellite-based news organiza-
tions, trading and technological relation-
ships are crossing affiliate lines. It may
be confusing now, but in the end, a more
open system of trading spurred by Ku-
band technology will permit better cov-

“Know your station’s
mission before you
start talking about

cost-cutting.”

Al Buch, KSNW-TV VP and
general ranager,
1987 RTNDA Convention,
Orlando, FL.

erage for local stations, providing more
video and new alternatives.

News programming
As costs for syndicated shows sky-
rocket, this observer expects that locally
produced news and information shows
will again become a viable alternative.
One major station recently turned down

the opportunity to buy “The Cosby
Show” and “Wheel of Fortune,” and will,
instead, expand local news and informa-
tion programming. Why? Because the
station’s profit margin from news expan-
sion, even if not rated No. 1, is dramatic-
ally greater.

As program costs swell
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may decline, but prudent business prac-
tices should pave the way for better prof-
it margins.

Another change will be the expansion
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:;'Ei; of news and information programming
o beyond traditional formats. News doesn’t
R exist only at noon, 5, 6, 10 and 11.

The possibilities for TV news are
boundless, but it will take ingenuity and
a willingness to try something new.
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In Canada, Aust ® has been
named the AM stereo industry standard. When you stop and
think about it, it's quite obvious why the Delta C-QUAM”
AM Stereo System is the above standard industry standard.
Just one look at the engineering that goes into our system
and you’ll see it’s built to last a lifetime.

The ASE-1 Exciter, ASM-1 Modulation Monitor and the
all new AMP-1 Tri-Band Processor all work together in per-
fect harmony to bring you unmatched stereo performance.

Day-in and day-out Delta delivers pure, clean sound and
optimal separation from your existing transmitter. And the
system's active balanced input/output circuits we've included
give excellent frequency response as well as outstanding
low distortion. Plus, the Tri-Band Processor complements
the performance of the Exciter with impressive modulation
peak control.
~ But how can a system that sounds so good be so tough?
It’s the Delta difference.

You'll notice little details that make the Delta systein
fit for the long haul. Things like a ruggedly constructed

chassis. Zero insertion force card edge connectors for
longer life. Stable crystal oscillators in both the Exciter
and Monitor, as well as extensive quality assurance testing
and a dynamic burn-in.

You'll also notice that we used common sense when we
designed the Delta system. It’s easy to install thanks to the
extra RF and logic level outputs we've included. For further
flexibility there’s a day/night or main/auxiliary audio equal-
ization board available at no extra charge. Factory authorized
system installation is also included. And every system is
backed by over 25 years of dedication to AM broadcasting
and customer satisfaction,

-~

To find out more about the Delta C-QUAM® AM Stereo
System and attractive package pricing, give us a call at
(703) 354-3350. Or write Delta Electronics, 5730 General
Washington Drive, Alexandria, VA 22312.

Years from now when you look back on your decision to
install a Delta C-QUAM® AM Stereo System, you'll recognize
it for what it really is—an above standard decision.

Over 25 Years
of Quality.

DELTA ELECTRONICS

A\

C-QUAM is a registered trademiark of Motorola, Inc. Manufactured under licensé from Motorola,
Inc. ©1987 Delta Electronics.
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THEY'RE HERE!

Boonton's Family of High Performance Audio Instruments

For your most demanding requirements, Boonton has just
the instrument to generate or characterize audio signals

with unbeatable accuracy. Whether you’re working on the
bench or with an ATE system, they provide fast, low cost
solutions to alf your audio testing needs.

1110 Audio Oscillator

M High power output to +305 dBm

‘W 10 Hz -150 kHz with ultra-low distortion (typically
0.001%)

B Resolution o 0.001 Hz

H Variable output impedance (50, 150, and 600 )

B Swept frequency or level

1120 Audio Analyzer

W All-in-one source and analyzer, 10 Hz-140 kHz
B Frequency counter
& AC/DC voltage

W Distortion in %THD or SINAD
Signal-to-noise

1130 Distortion Analyzer

B Distortion, 10 Hz—140 kHz, with 3 mV sensitivity
B SINAD, frequency, and AC/DC level

B Programmable notch filter

¥ Standard and optional filters

B Ultra-low residual distortion and noise

All Boonton audio instruments feature non-volatile storage
for up to 99 complete panel set ups. |EEE 488 interfaces
are standard. Call your local representative today for a
convincing demonstration.

Boonton Electronics Corp.
791 Route 10, Randolph, NJ 07869
Telephone (201) 584-1077
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By Guy W. Numann

Manufacturing
technology

When it comes to manufacturing broadcast equipment,
it’s not business as usual anymore.

The broadcast industry is now recover-
ing from a period of financial turmoil
caused by mergers, acquisitions, tax law
changes and increased competition from
alternative entertainment sources. These
pressures have accelerated some funda-
mental changes in the way broadcast
equipment manufacturers view their
markets, and how they make their prod-
ucts. The result will be the availability of
more reliable, cost-effective products for
radio and TV customers.

The one-stop shop

The days of the one-stop shop for
broadcast equipment needs from a single
manufacturer are dead and gone. In its
heyday, RCA was probably the only
company to almost achieve the distinc-
tion of being able to supply an entire sta-
tion, from the microphones and cameras
to the transmitting antenna.

Today, the sheer economics of product
development makes it virtually impossi-
ble for any one company to stay techno-
logically competitive in all areas. Wheth-
er for radio or TV equipment, there are
logical break points that divide functions
and applications. The users’ needs are
best served by niche marketing. 1t still is

Numann is senior vice president, Harris Corporation
(Melbourne, FL ) and sector executive, Harris Commu-
nications Sector.

possible to obtain almost all the equip-
ment you need for a project from one
supplier, but it will have been built by
any number of different companies.

Gearing up for competition
Market forces have caused broadcast
equipment manufacturers (and others, as
well) to re-evaluate their. approaches to
design, manufacturing and service. A

“The team concept has
resulted in radical
changes in the way

products are
assembled.”

number of simple concepts have been
implemented to increase product per-
formance and reliability, to reduce man-
ufacturing costs, and to speed the proc-
ess of bringing a new product to market.

One of the most popular concepts is
Jjust in time (JIT) designed to cut inven-
tory costs and to improve reliability. JIT
involves a scheduling effort between sup-
pliers and the manufacturer by which
components and subassemblies are deliv-
ered to the manufacturer when they are
needed for production, not before. In this
way, production of finished products

www.americanradiohistorv.com

pulls supplies through the system. This is
a critically important difference from
conventional manufacturing, which basi-
cally works the other way around.

In traditional manufacturing, parts and
subassemblies were shipped to the manu-
facturer at random times and stockpiled
until needed. This procedure resulted in
extra cost for the manufacturer, who
passed it on to customers.

JIT also allows problems to be spotted
at an earlier point in the production proc-
ess. If a component is defective, it will be
identified immediately and the supplier
can be notified of the problem before
large quantities of the component are
produced.

Another concept that is catching on in
broadcast equipment manufacturing is
team management. It can be described
as flat organizational manufacturing.
Under this approach, no more than two
levels of management exist from the
head of manufacturing to the most junior
assembly-line worker.

The team concept has brought radical
changes in the way products are assem-
bled. Classic manufacturing techniques
incorporated an assembly-line arrange-
ment in which each person performed a
specific task. It was generally accepted
that plant efficiency could best be accom-
plished by making the individual subsys-

December 1987 Broadcast Engineering
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tems (printed circuit boards, cable, sheet
metal and other items) most efficiently.
But, the result was often less than op-
timum; parts ot products were spread out
all over the plant, quality was dificult to
control, and the production process was
lengthy. Furthermore, inventory costs
were substantially higher, and employee
motivation was probably lower.

The team concept, on the other hand,
takes a group of people and weds them
to a specific project. The team, under a
single group leader, builds an entire
product, from stuffing printed circuit
boards to performing final tests. Under
the most efficient form of management,
each team leader reports directly to the
vice president of manufacturing, result-
ing in only three management levels in
an entire plant.

When employees work as teams, they
can identify design problems and ways to
improve product quality. This approach
has been shown to work in real-world
factories, resulting in fewer product de-
fects, reduced labor costs, lower material
costs and better inventory control. In
short, the company wins, and the cus-
tomer wins.

Industry also has taken the team con-
cept to the front end of product design by
including manufacturing personnel on

the design team, as well as one or more
customers. A product-design cycle no
longer consists of a serial hand-off from
one department to another, but involves
a continuous team effort that incorpo-
rates all areas of product design, manu-
facturing and marketing from product
conception to shipment.

These concepts have been shown to
work in the manufacture of broadcast
products. Further improvements will
come that benefit both the customer and

“In a well-run
manufacturing plant
today, everybody is a

customer service
representative.”

the equipment supplier. The industry has
just begun to see what new approaches
to management style can achieve.

Moving products to market
The theme for successful businesses to-
day is better products to market quicker.
The definition of better is higher quality
and greater customer features and bene-
fits. Getting those types of products to
market fast is critically important as tech-

nology speeds ahead. One way to short-
en the development cycle for new prod-
ucts is to perform the required steps in
parallel, rather than in the more familiar
serial approach. This author has seen
cases in which it took three to five years
to get a product to market. In today’s
business climate, the goal should be 18
months, maximum.

In the broadcast equipment business,
service is all there is. To buy a product
and do without service is unacceptable.
Look for manufacturer reorganization in
which sales and service personnel work
more closely with order-entry people to
keep customers happy. In a well-run
manufacturing plant, everybody is a cus-
tomer service representative.

Coupled with this is another concept
that says everyone in the company is a
salesperson. This drives home the point
to employees that delivering a quality
product to the customer for a reasonable
price is not the responsibility of any one
department, but of all employees at the
company. Engineering and manufactur-
ing should work together with marketing
to get orders. It is good for the customer
and good for the company.

In today’s business climate, employees
at a manufacturing company should do
only two things: fill customers’ needs or

Until you try the new AT4462, you'll
never fully realize what other mixers
put you through, just to get a stereo
signal on tape, on film, or on the air.
Because simply adding pan pots or
another output to a mono mixeris not
enough for today’s stereo.

Field Tested and Refined
We went to network and independent
broadcast engineers, and leading film
and A/V audio people to learn your
problems and needs first-hand. And we
returned again and again to test our
solutions. These tough critics agree
that the new AT4462 sets up far faster,
provides better signal control, and
results in better audio...even in the
hands of inexperienced personnel.

AT LAST! W
STEREO FIELD MIXING
COMES OF AGE!

Professional Net
Only $1295 o

- NEW AT4462
STEREO FIELD MIXER
WITH EXCLUSIVE
MODU-COMM™

2 amIio‘iechmc:u
69/\!'4!!62 MIXER

it
MasTER

Introducing Modu-Comm™
The AT4462 is designed for the real
world. For instance, let's assume you're
doing a simple sports remote. You set
up microphones for the sportscaster
and the color announcer, plus a stereo
mike for the ambient crowd noise.
Normally you would also have toruna

M‘ L
et

e

’ For name of
nearest A-T Sound Specialist

CALL 1-800-992-ATUS (2887)
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lower costs.

As the broadcast industry changes with
the onset of the “global market,” expect
to see a number of moves on the manu-
facturing side. First, there are likely to be
increased numbers of acquisitions and
corporate consolidations, including the
formation of so-called strategic alliances.
This movement began several years ago,
and will continue to accelerate as the
stakes climb, and as it becomes more ex-
pensive to compete on the global market.

American manufacturers will see in-
creased competition from Japan and Eur-
ope. The United States is viewed by
many foreign manufacturers as a lucra-
tive market that invites additional play-
ers. However, as Japanese and European
companies mount marketing efforts, ad-
ditional U.S.-based companies will eye
overseas locations, principally Europe, as
promising markets for their products. Far
Eastern countries, particularly the Peo-
ple’s Republic of China, also present ex-
cellent opportunities for U.S. vendors.

Expect to see a slowing of start-up
manufacturing companies , here and
abroad. Product manufacturing is a game
that few can afford to play.

Customization of hardware and soft-
ware is desired by many stations and
group operators. However, the econo-

atk, and no change'in

: eo crowd pickup goes to
tereo mput g\nth clutch-ganged
ntrols for ong-hand level control.
And there's a second stereo input

_ for another mike or line level source

True 600Q
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12V Power Transformer-Coupled Filter on
for All inputs All Inputs

mixer. No &xtra ~i

Idbe. simplér

MODU-COMM™

9V Internal Batteries (3) Strap Bracket

mies of scale make it difficult to custom-
ize most products for a price that is ac-
ceptable to the user. Manufacturers that
are willing to make a product a different
way for certain customers, and are able
to because of their business and product
design approach, will be market-share
winners.

Development in the 1990s and beyond
will be based on expandable systems that
allow users to grow with the product.
Look for families of products, rather than

““The theme for
successful businesses
today is better products
to market quicker.”

stand-alone offerings. The economies of
scale favor family-product design. This
concept also helps prevent the problem
of design obsolescence due to rapidly
moving technology. Systems of today
and tomorrow will be built around work-
horse hardware and supercharged soft-
ware. Software is easier to change than
hardware, and users know that.

Few companies building for the broad-
cast equipment market can afford to be
experts in every area of design and fabri-

‘(a second field mike perhaps, or for
‘“pre-show interviews on tape)
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cation. For this reason, you have seen—
and will continue to see—more cases in
which subsystems of a larger product are
handled on an OEM (original equipment
manufacturer) basis. There is no point in
trying to develop a better small comput-
er system than an [BM XT, so, why do it?
It is cheaper in the short- and long-term
(and better for the customer) to simply
buy the guts of the system from IBM, then
customize to fit a particular application.

As another example, switching power
supplies are commonly used in low-pow-
er computerized equipment. Many com-
panies serving the computer industry are
spending hundreds of thousands, or even
millions, of dollars each year finding new
ways to improve power-supply designs.
The economics of the broadcast industry
won't support this level of investment in
a subsystem of a large project. It makes
good engineering and economic sense to
OEM the box out to another supplier.

The broadcast industry, in which you
make your living, is changing. And al-
though change of any type may be un-
easy, or even painful, it has to come.
Whether you're a consumer or a produc-
er, you'll be better for it.
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By Jerry Whitaker, editorial director

Broadcasting’s

It is no secret that radio and TV broad-
casting have gone through some tough
times lately. Increased competition from
alternative entertainment mediums, such
as cable television and pay channels,
VCRs and Walkman-type compact discs,
have eaten into the traditional strong-
holds of over-the-air broadcasting. Let’s
face it, advertising pays the bill for sal-
aries, equipment purchases, utilities and

Figure 1. A breakdown of typical TV station
departmental expenses for a network affiliate.
This chart is based on 1985 expenses, which
averaged $5.449 million for the stations sur-
veyed. (Source: NAB.)
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bottom
line

Broadcasting is a business, and
every business runs on money.

all the other things that make a station
operate. Projections of next year’s adver-
tising performance are, therefore, of
more than just passing interest.

Advertising projections

The Chicago-based investment re-
search and financial consulting firm of
Duff & Phelps predicts a strengthening of
the sluggish national advertising envi-
ronment in 1988. The report, which ap-
plies to both the broadcast and print me-
dia, is certainly no harbinger of spring
for the industry, but it does offer at least
a glimmer of hope that better times are
coming.

James C. Goss, author of D&P’s “Media
Trends” report, sees the generally posi-
tive outlook to be, in part, a result of me-
dia cost reductions and tax reform bene-
fits. He also cites recovery from the ef-
fects of mergers of major national adver-
tisers.

Despite the improved outlook, Goss
says the TV networks probably will re-
main flat, with gains being posted in
other sectors. He is encouraged, how-
ever, by the positive momentum of the
recently completed network upfront sell-
ing season. Advertisers showed they
were willing to pay higher prices this
year than last, reversing a situation that
developed in 1986, when both CBS and

www.americanradiohistorvy.com

ABC absorbed declines in upfront ad
sales.

The broadcast media’s biggest compe-
tition for advertising dollars is newspap-
ers, as shown in Table 1. Although televi-
sion continues to gain ground against
newspapers, print holds a significant lead
over TV's market share of the ad dollar.

This disparity exists even though
broadcasting is much more diverse in

Figure 2. Typical TV station departmental
expenses for an independent outlet. This chart
is based on 1985 expenses, which averaged
$6.309 million for the stations surveyed.
(Source: NAB.)
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Figure 3. Typical full-time AM station depart-
mental expenses breakdown. This chart is
based on 1985 expenses, which averaged
$622,000 for the stations surveyed. (Source:
NAB.)

Figure 4. A breakdown of typical FM station
departmental expenses. This chart is based on
1985 expenses, which averaged $1.061 mil
lion for the stations surveyed. (Source: NAB.)

number and dispersion of outlets than
the newspaper industry. More than
10,000 radio stations and 1,200 TV sta-
tions in the United States compete with
1,670 daily newspapers.

The Television Advertising Bureau es-
timates that revenue will grow about
12% in 1988, thanks in part to election-
year advertising and the upcoming
Olympics. The organization estimates to-
tal TV advertising during 1988 to reach
$26.5 billion.

The bureau predicts that the boost pro-
vided by the political campaigns and
Olympics will provide only a one-shot
improvement in ad performance. TVB
expects 1989 advertising revenue gains
to slip back into the single-digit values.

TVB figures show that 1987 income
posted a disappointing increase of just
4% for the networks and 6% for both na-
tional spot and local advertising. Adjust-
ed for inflation, these gains amount to lit-

64 Broadcast Engineering December 1987

TOTAL (%) SHARE OF MEDIA ADVERTISING

NEWSPAPERS TELEVISION RADIO
1975 29.9 18.6 7.0
1980 28.5 20.7 6.7
1985 26.8 21.7 6.8

Table 1. Market share of advertising dollars for newspaper, television and radio over the past

15 years. (Source: NAB.)

tle actual growth compared with 1986.

1987 was not a banner year for radio
advertising either. The Radio Advertis-
ing Bureau reports that at the end of the
third quarter (through September), 1987
billing was up just over 4% relative to
year-ago levels.

The RAB expects the radio industry to
see a 6% increase in ad sales for 1988.
This modest estimate assumes no radical
rule changes by the FCC that would, for
example, preclude the advertising of al-
coholic beverages. The RAB cites the na-
tional elections as a major reason for the
expected gains next year, not because of
political revenues that would be generat-
ed, but because a change in office gener-
ally brings re-evaluation on the part of
business. The Olympics are not expected
to directly affect radio advertising
revenues.

Stock market uncertainty and compa-
ny mergers and acquisitions have affect-
ed the radio industry, but primarily on
the national level, according to RAB.
The organization says local radio has
generally not been seriously affected.
RAB says fully three-fourths of all radio
advertising is done on a local basis.

TV news stats
For local TV stations, the best vehicle

BILLIONS OF

DOLLARS
35"
3o =
25 |

——

20 l-
15[
10~
sk
0 1984 1985 1986 1987 1988
Figure 5. Total factory sales of consumer

electronic products. Sales figures through
1986 were drawn from actual market activity
reports. Projected sales for 1987 are based on
market activity reports published as of June
1987 (seasonally adjusted) and on data sub-
mitted by individual manufacturers. Estimat-
ed sales for 1988 are based on a consensus of
various industry sources. (Source: EIA.)
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1988

Figure 6. Breakdown of predicted total fac-
tory sales of color TV sets for 1988. (Source:
EIA)

for advertising is usually local news pro-
gramming. For this reason, and a variety
of others, twice as many network affili-
ates increased their early evening local
TV news programming during the past
year as decreased it, according to a re-
port from the Television Information Of-
fice (T10).

The findings also show that 249 sta-
tions now broadcast one hour or more of
local news between 4 p.m. and 7 p.m., up
13 from levels of one year ago. Statistics
show that television is regarded as the
primary source of news by about 66% of
the American public.

The TIO findings are based on A. C.
Nielsen data from 214 reportable Nielsen
markets, covering 638 affiliate stations.

Statistical profile

By and large, most people just love
statistics. It is a way to gauge market suc-
cess and efficiency of operation. And with
increased pressure on radio and TV sta-
tions to improve operational efficiency,
the numbers are more than just a little
important. In a recent survey of its mem-
ber stations, the NAB compiled statistics
on operating expenses for each major
function within radio and TV stations.

Expenses for TV stations vary greatly,
depending upon whether they are net-
work affiliates or independents. As illus-
trated in Figures 1 and 2, the primary
difference shows up in the costs for pro-
gramming and production. Radio station
expenses are shown in Figures 3 and 4,
broken down into AM and FM categories.

On the consumer side, the amount of
money spent by the public for electronic
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PORTABLE VGRa / CORDERS
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Figure 7. Projected 1988 sales of videocas-
sette recorders, divided by type of configura-
tion. (Source: EIA.)

products continues to grow. The market-
ing services department of the Electronic
Industries Association (EIA) estimates
that more than $30 billion will be spent
by consumers next year for electronic
products of various types. (See Figure 5).

Projections for TV set sales show an
impressive penetration of stereo (MTS)
units being produced in 1988. According
to EIA figures, 43% of all color televi-
sions made next year will include MTS
decoders (see Figure 6). That number is
up 6% from 1987 estimates.

VCR sales for next year are expected
to be strong, with the percentage of cam-
corder sales up 3% from 1987, and the
number of VCRs with integral MTS
decoders up 2% from '87 levels. (See
Figure 7))

Good news, bad news

U.S. consumers have demonstrated an
insatiable appetite for new electronic
gadgets. Radio and TV broadcasters
have, in the past, been the benefactors of
this growth market. Now, however, con-
sumers are branching out from tradition-
al over-the-air entertainment mediums,
putting broadcasters in a whole new ball
game.

A broadcast license used to be almost a
permit to print money. You could take a
big bucket out to the antenna and wait
for money to drop from the sky. An ex-
aggeration, to be sure. However, tech-
nology has provided new tools and new
forms of competition. How broadcasters
survive in the long run remains to be
seen.

Complicating matters is the marketing
of radio and TV stations. Indications are
mixed as to whether Wall Street invest-
ors have soured on broadcast properties.
It is certainly apparent, however, that
the frenzied buying and selling of sta-
tions has slowed significantly. This is a
positive sign for the industry as a whole,
because most would agree that broad-
casting is best run by broadcasters.

(B!
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Amplitude modulation is the oldest
method of impressing information onto
an electromagnetic carrier. Its begin-
nings date back to the early days of
spark-gap transmissions. With spark
came 100% amplitude modulation and
the adoption of the Morse Code (later the
International Morse Code), and still later,
voice amplitude modulation, which has
been shortened simply to AM.

AM usually refers to full-carrier ampli-
tude modulation with a single set of in-
phase sidebands containing the informa-
tion to be transmitted and received. Any
modulation system that causes the in-
stantaneous composite amplitude of the
waveform to vary in accordance with the
information transmitted is (or should be)
termed AM. This includes single-side-
band suppressed-carrier emissions and
vestigial-sideband television as well.

AM can be generated in many ways,
but it always can be expressed by the fa-
miliar trigonometric identity:

(Equation 1)
(1 +coswpt)coswt = coswt
+ Vacos(w.— wpt + Y2cos(w .+ wp)t
where w,, = modulation frequency,
w, = carrier frequency and
t = time.

Hulick is vice president of engineering, Acrodyne In-
dustries, Blue Bell, PA.

Digital
amplitude
modulation

For a different approach to digital amplitude modulation, take a look
over an RF designer’s shoulder at an idea that’s still on the drawing board.

This relationship commonly applies
when the modulating waveform is a sim-
ple sine wave. More complex modulating
waveforms may be expressed as a Four-
ier series of sine or cosine terms, but car-
rier and sideband terms retain the same
form, and the modulation coefficient m
modifies the amplitude of the cosw,t
term.

Any approach to develop the carrier
and associated sidebands of equation 1 is
fair game as a method to generate AM.
The purpose of this article is to present a
new method of generating pseudo-con-
tinuous amplitude modulation at any car-
rier frequency and at any modulation
(depth) index between zero and one by
using any class of amplifier (A, AB, B, C,
D, H, S) as an RF source,. First, however,
it is necessary to review the operation of
a common, yet often unfamiliar, RF com-
ponent.

Figure 1. A quadrature hybrid is a 4-port de-
vice with two coupled lines inside a common
outer conductor. The outer conductor is nor-
mally grounded.

66 Broadcast Engineering December 1987
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The combiner/ splitter

The quadrature hybrid power combin-
er/splitter is well-known in some circles,
but completely unknown in others. It is
favored for microwave systems because
of its small size at those frequencies and
because it provides a practical way to
sum the RF output power of many signal
sources, producing a much larger signal
than that available from any single
source. The device seldom is found in RF
designs below about 50MHz, because the
size and cost become prohibitive. Its
theory remains valid at all RF frequen-
cies, however. Throughout this discus-
sion, the device may be referred to as a
hybrid, a combiner, a splitter or a combi-
nation of these terms.

A quadrature hybrid combiner is a
4-port component that consists of two or
more parallel conductors placed inside,
but isolated from, a common outer con-
ductor, such that the two lines share the
same F and H fields. For this basic defini-
tion, disregard any restrictions on such
factors as characteristic impedance of
the coaxial arrangement or the location
of terminations. Simply stated, two con-
ductors that share a common field mutu-
ally induce current in one another ac-
cording to laws of physics. The TV sec-
tion of the “NAB Engineering Hand-
book” contains a vector analysis of the
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Figure 2. A schematic representation of the
quadrature hybrid power splitter. If power is
fed into port 1, it is split equally between ports
2 and 3 with the phase relationships shown.
Ideally, no power leaves port 4.
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Figure 3. For the same type of mismatch at
ports 2 and 3, all reflected power is trans-
ferred to port 4. Reflected powers to port 1
cancel each other because of phase relation-
ships shown.

PORT 1 (A) PORT 2 SHORT
Pi @7 Y2 P 0Q° CIRCUIT
W% P 180° Ya P L 180°
PROPERLY
TERMINATED
PORT 4 PORT 3
Vs P L. 90° v, P —90°
PORT 1 {B) . PORT 2
PLD° P L 0° gpeN
CIRCUIT
Ve PL 0Q° - P 0°
PROPERLY
TERMINATED
PORT 4 . PORT 3
P -~ / VP L -90°

Figure 4. Output ports 2 and 3 are iSolated
from one another’s mismaich. (a) shows sig-
nal paths when port 2 is terminated in a short,
and (b) shows the paths when port 2 is termi-
nated as open.

device.

The hybrid device exhibits several in-
teresting and significant properties. Fig-
ure 1 shows coupled lines at the center of
a common outer (grounded) conductor.
Four ports, where appropriately sized
connectors may be attached, are identi-
fied. The hybrid is shown schematically
in Figure 2.


www.americanradiohistory.com

MULTIPLE CAMERAS.

ONE OPERATOR.

Impossible? Not if your cameras are mounted on EPO
Servo-Controlled pan and tilt héads. These extraordi-
nary, labor-saving devices, which first found favor in
legislatures where remote-controlled, unobtrusive
coverage was a key factor, are now the basis for
complete remote-controlled news studios.

Just look at these outstanding features:

* Up 10 500 preprogrammed positions per camera,
including control of iris and black levels

¢ Programmable fade modes that provide smooth
transition from preprogrammed shots

* Ability to zoom and focus

* UnoObtrusive

* Can be operated via telephone lines or microwave in
a remote studio away from the main studio location

* Wide range of pan and filt heads, for full studio
cameras with teleprompters 1o ENG type cameras

* wide rande of control options, from panels
with multiple-shot memories to simple joy
stick remote controls.

it's flexible, affordable—and it's sold and
serviced exclusively in the U.S.A. by AF Associates.

THE RADAMEC EPO REMOTE CAMERA CONTROL SYSTEMS

Your news show's bottom line will never look so good.

A.F. ASSOCIATES INC.

ADVANCED SYSTEMS AND PRODUCTS FOR THE VIDEQ INDUSTRY

100 STONEHURST COURT NORTHVALE NJ 07647 (201} 767-1000

10650 SCRIPPS RANCH BLVD SUITE 200 SAN DIEGO CA  (619) 530-2970

Circle (121) on Reply Card

December 1987

1

www americanradiohistorv. com

Broadcast Engineering 69


www.americanradiohistory.com

o

o

o

o

o

o

91
(8

SOME THINGS
NEVER CHANGE....
JUST GET BETTER

—ROH
A DIYISION OF ANCHOR AUDIO, INC.

Telex:9102 400 141

AUDIO DAs

ONE INPUT, SIX TRANSFORMER OR
DIFFERENTIAL BALANCED OUTPUTS

MASTER GAIN CONTROL PLUS INDIVIDUAL
CONTROLS ON EACH OUTPUT

MAXIMUM HEADROOM

FIELD-PROVEN RELIABILITY
COMPATIBLE WITH EXISTING SYSTEMS
SUPPORTED BY A LARGE SELECTION OF
CONTROL/BUFFER/INTERFACE MODULES
AND POWERED RACK ENCLOSURES

THE BROADCASTERS CHOICE
INTERCOM, DISTRIBUTION, MONITORING SYSTEMS

Torrance, CA 90502
inCA:(213)533-5984
Fax:(213)533-6050

3 West 223rd. Street
00)262-4671

Circle (89) on Reply Card

Now get the same
service and equipment
on this coast...

[f the device, configured as a splitter, is
of the correct dimensions for a given fre-
quency, then the power of an input sig-
nal applied to port 1 is divided equally
between ports 2 and 3. The signal at port
2 exhibits the same phase as that at port
1, excluding small propagation delays.
At port 3, the phase is —90° with respect
to ports 1 and 2.

Whether the power is split equally be-
tween ports 2 and 3 depends upon the
electrical length of the lines and the de-
gree of coupling, which, in turn, are reé-

PORT 1 PORT 2

e 2P} 9°
PORT 4 PORT 3
P s0° ISOLATED PORT

Figure 5. A schematic representation of the
quadrature hybrid as a power combiner. The
device is the same as the splitter, but is con-
nected as shown.
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lated to the shape and proximity of the
lines. The characteristic impedance (Z)
depends upon the cross-sectional geome-
try of the entire structure. If the lines and
outer conductor are of citcular cross sec-
tion, the ratio of the inside diameter of
the outer conductor to the outside diam-
eter of one of the lines should be 4 for Z,
= 50Q at each of the four ports. If the
lines are circular, and the outer conduc-
tor is square in cross section, then the ra-
tio of the inside length of one of the sides
of the outer conductor to the outside
diameter of one of the lines should be 3.5
for Z. = 50Q.

The degree of coupling depends upon
the spacing betweeén the lines, while the
length of enclosed line determines the
frequency range over which the degree
of coupling remains reasonably constant.
The device maintains a degree of cou-
pling to within a few tenths of a decibel
more than an octave of bandwidth (f to 2f)
and a nearly constant 90° phase shift to
the quadrature port. Outside the octave
bandwidth, coupling decreases in both
directions, and the phase angle departs

Continued on page 74

YPG

I -90°
PG/ —180°=Po
! _1g0° ViPWGI —180°

Easl Coast or West Coasl Nuw the same
complele selection of sophisticated video equip-
ment ‘ou ’ve come to expect from Camera
Mart/New York is yours to rent or buy from
CMTV/Burbank.

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

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

m Camera Mart, ..

SALES-SERVICE-RENTAL

456 West 55th St, NY 10019
{212) 757-6077 Telex: 275619/FAX (212) 562-2498
1900 W. Burbank Blvd., Burbank, CA 91506 (818) 843-6644

Circle (90) on Reply Card

Figure 6. A configuration of three splitters and three combiners is connected to preserve phase.
In the output signal, the four gain blocks (g) will appear as a single amplifier.

Pina Pins Pinz Ping

by [ g [ e
& O |

-
l Pd Pc Pb Pa
Pou!
Po=Pa+ Py = Pinz
Pe=Pp+ Pina = Pins
Pout=Pa+ Ping =Pa+ Piny + Pinz + Ping + Ping Py=Pc+ Ping = Pina

Figure 7. Four power-combining hybrids are connected with the output of each, feeding one in-
put port of the unit to its immediate left. Input power at each input port doubles from the pre-
vious one, moving from the right, so that they are summed at Pgyp

WWW.americanradiohistorv.com


www.americanradiohistory.com

360 Million Miles
Travelled.

\ 52,000 Hours
- of Continuous Transmission.

40+ Programmers

Served to Date.

7000+ C-Band
Headend Antennas.

35,000,000+ Subscribers.
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Satcom IR was launched six replacement for all protected trans-  and Trinity Broadcasting Network

years ago, and since then it has racked  ponders on III'R—has always been =~ — have already expressed their

up some numbers worth celebrating. and still is the best in the business,a  opinions by signing contracts for
The hours and the miles haven’t standard for the industry. the entire life of the satellite,

affected III-R’s signal strength. In With that kind of strength and  through 1992.

fact, the bird is performing as well as  security, it's not surprising that Sat- In addition to serving today’s

ever. This year’s test data prove it—  com II'R commands the confidence leading programmers on Satcom

transponders meet or exceed the of many prominent programmers*  [II-R and its companion bird, Satcom

original performance specifications. A number of major program- IV, we're taking steps to help launch

And Satcom III-R’s protection ~ mers—including Arts & Entertain-  the programmers of tomorrow. Qur
systern — a systemn offering in-orbit ment Network, CBN, ESPN, Lifetime “grow-with” rates, for example, help

"K'I?’Jllay. progranimers on Satcom HI'R include: Arts & Entertainment Network, Black Entertainment Netwark, Cable Value Network, ESPN, Financial News Network/Telshop,

HHBO/Cinemax, Home Shopping Network, The Learning Channel, Lifetime, QVC Network, Rewters Monitor Service, Shop Television Network, TEMPO Television. The Travel Cherniel,
Trinity Broadeasiing Network, USA Network.
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newcomers get into the business on
Satcom ['R and II-R without going
into the red.

All the programmers on III-R,
successes and start ups alike, have
7,000 things in common: that’s how
many operators’ antennas are
pointed at our bird. And it repre-
sents a potential reach of 35 million
subscribers.

Satcom II1-R’s success runs in

the ever-growing Americom family ~ the Western Cable Show. You'll eat
of satellites. By any measure — cake, make noise, and remember how
services, hours, antennas or dollars it feels to be six years young again.
invested — the GE Americom fleet is
the leader in C-Band. Bill Berman,
Director of CATV Services, (609) 987
4073, can fill you in on the facts.
You're invited to our party at the
show. Come join the GE Americom
family when we celebrate Satcom
III-R’s birthday in our booth, 246, at

Circle (141) on Reply Card
December 1987 Broadcast Engineering
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The digital modulator-transmitter:
‘a general derivation

Recall that the general formula for amplitude modulation is:

(Equation 1)
(1 +coswt)cosat = coswt + Y2cos{w.—wpit + Yecos(w.+ vt

where w, = modulation frequency,
w, = carrier frequency and
= time.

Furthermore, in a hybrid combiner, the output power produced by inputs Pjy; and
Py is: .

: {Equation 2)
-~ Pg = ((Pi/2)% + (Pyo/2)%)2

The power directed toward the isolation/reject port is:

(Equation 3}
| Pso = (Ppi/2)% — (Pl 2)%)2

For the general case, let n be the number of bits in the binary word, such that n equals
the number of power input ports to an n-port combiner. The first port will be referred to
as the zeroth port, with all ports numbered from zero to n—1.

combiners. Let P be the total power into the combiner from those amplifiers that are
gated on. Then,

(Equation 4}
Pg=pP+py+py- Pt «- Py + Pyor

(Equation 5)

Pop=p+ m20% + m2lp+ ... m2&-1p + ... m,_;27-2p + m, 2a-Ip,

where my, = 1 for the kth amplifier on,
my, = 0 for the kth amplifier off,
p = the smallest unit of input power and
Py = m2k Ip. ;

Written more conveniently as a series, it follows that

. (Equation 6) .
Poi = p(l+,E,mi2k-1).

Let Vi be the total binary weighted logic voltage gating the amplifiers, and let V, be
* the actual logic-level for a logic I state. Then,

{Equation 7}
3 Vin=Vi+Vo+ ... Vi + Vi £V or

(Equation 8}
Vin = m20V, + mp2!V, + .. m2k-1V, + .. m,_,20-2V, 4+ m 2n-1V,

where m;, = I for the kth bit = Jogic I (kth ampilifier on),
my, = 0 for the kth bit = logic 0 (kth amplifier off) and
Vk = mkzk"lVI.

This is conveniently noted in series form as,

(Equation 9) ,
Vi =V, (1 +k2=71mk2k"1).

:  Remember that the actual logic level gating each of the n amplifiers is V, All V,
through V, are binary weighted voltages assigned by position in a binary word and cor-

| responding power level of the associated amplifier.

' Let Poyr = total power out of the combiner/modulator according to which my = 0

. and my = 1. The combiner interstage power levels may be found according to the

F following series of equations derived from equation 2, or:

(Equation 10}
Pz =0 /2% + (p, /2%,
D'3 = (D' 2/2)% + (py/ 24,
Pk = (0 /D% + (By /2P,

p is the least significant power level to the carry input from imaginary lower-level - 'j

12

Continued from page 70
greatly from 90°.

Terminations

If ports 2 and 3 are terminated in the
proper characteristic impedance, no
power is coupled to port 4. On the other
hand, if the same magnitude and phase
mismatch exist at both output ports 2
and 3, then they effectively become in-
put ports for the reflected waves pro-
duced. As shown in Figure 3, the mis-
match conditions previously described
cause all reflected power to appear in
port 4. Port 1, however, does not see the
mismatch conditions, so a perfect termi-
nation is maintained at the expense of
power lost to port 4.
~ If the mismatches at ports 2 and 3 are
not alike, some power is reflected back
to port 1, because amplitude and phase
cancellation cannot occur at port 1. This
presents a problem if loads connected to
port 2 or 3 of a hybrid power splitter
change in some way. The problem in the
splitter configuration is less serious than
it might appear, however, because pow-
er levels to the splitter generally are
much lower than those to a combiner.

Port 4 is called the isolated (or reject)
port, where a dummy load is connected
to absorb reflected power. It is sized ac-
cording to the expected worst-case re-
flected power. If the loads connected to
ports 2 and 3 were always perfect, a
dummy load at 4 would not be needed,
and the port could be left unterminated.

That the two output ports ideally do
not see each other is a significant proper-
ty of the hybrid. A mismatch may occur
at one output port, yet the other sees no
reflected power. This is true (see Figure
4) whether a port is short- or open-cir-
cuited. It is possible because, for a signal
returning into port 2 (or 3), the opposite
output port 3 (or 2) becomes the new iso-
lated port for the reflected wave. With all
other ports properly terminated, no pow-
er goes to the new isolated port. It ap-
pears that the output ports are isolated
from each other, but the real degree of
isolation is within the range of 20dB to
30dB.

Signal combining

Figure 5 illustrates the hybrid as a pow-
er combiner, corresponding to the split-
ting configuration of Figure 2. Because
the hybrid is a reciprocal device, the
analysis is the reverse of the splitter. Two
equal-amplitude signals with a split in
phase of 90° are applied to ports 1 and 4.
They combine into port 2, while port 3
becomes the isolated port. It retains all
the properties of the splitter, likewise af-
fording input ports isolated with respect
to one another.

If a hybrid is constructed to be a 3dB
splitter or combiner, power is equally
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MAGNA-TECH

THE SOUND
HEARD AROUND THE WORLD
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i

P'n =" n-1/2)% + (Pn_ 1/ 2%
pour = (P’ +/2)% + (p,/2)%)2 and
POUT—MAX = POUT for all my = 1

Furthermore, for the condition that p’ | = p,, all m, = I, because the sum of all
amplifier output powers necessarily adds to p, = p’ .. It follows that:

(Equation 11)
Pour-max = ((P'o/2)% + (p/2)%)2 = (2(p,/2)%)2 = 2p,,.

Because p, = 20-Ip, form =1,

(Equation 12)
Pour-max = 2p, = 2(27~!p) = 2mp.

Shown another way for the same case, that is, all m, = 1, no power is lost in the reject
loads and -

(Equation 13)
Pour_max = Pep. for all my = 1.

From equation 6,

(Equation 14} r
Pour-max = p(l+ X 2k-1).

Fram the identity

(Equation 15} n
20 = (1+k§]2k-1),

it again follows that

(Equation 16)
Pour_max = 27p.

It was stated previously, and shown by example, that the square of the input power to

the combiner is numerically equal to the power qutput and that this square law is actual- .

ly what provides the perfection of modulation linearity when voltages gate powers on
and off. This leads to the following relationship:

(Equation 18}
Pour = Pa®/Poyr_max:

By combining equations 6 and 186, it follows that
1]
Pout = ((P2(1+, L, m,2%~12)/2%) or

(Equation 19) -
Pout = ((p(1+,E, m,2k-12)/20)

At this point in the general development, expressions are known for P¢y, Vv, Poyr and
Pout_max in like terms. It is possible to determine combiner/modulator system gain, G,
from logic voltage levels to output power, Pg . '

By definition,

(Equation 20)
G = Vour/Viy = (PoutRY%/ Vi,

where R is the load resistance connected to Pgyr. Substituting equation 19 into 20
yields

G = (p(1+ £, my 2%~ 12)/20%) (R)%/Vyy) or

(Equation 21) -
G = ((pRY/2%(1+ & my2k=1)1/Vyy).

Substitution of equation 9 into 21 leaves

(Equation 22)
G = 1/V{pR,/2n)%.

Furthermore, from equation 16,

Pour—max = 27p,

and substituting into equation. 22 gives

split in amplitude to two ports or com-
bined completely from two equal-ampli-
tude ports. If power levels at the two
combiner input ports are unequal, some
power will be lost in the isolation-port
load. Because vector voltages are com-
bining to produce power, the output Py is
related to the input power levels Py, and
Piys, according to:

(Equation 2] )
Py = (P, /2)"* + (Pyp/2)%).

The power sent to the isolation port
becomes:

(Equation 3)
Po = (Pw/2)" ~ P/ 2.

If Pjy; = Py, then equation 2 reduces
to the sum of the input powers, while
equation 3 goes to zero. If either Py, or
Pig is zero, half the power of the remain-
ing active input goes to the output port,
while the other half appears at the isola-
tion-port dummy load. The input ports
remain isolated from one another.

Multiple quadrature hybrid sections
may be connected in various ways to
achieve a desired purpose. Figure 6 illus-
trates an interconnection to split drive
power among four output ports to drive
four separate amplifiers. The outputs of
the amplifiers are applied to a combiner
configuration, summing the signals back
to a single output port, )

Cascades of digital gates

Combining properties of the basic
quadrature hybrid and relationships
(equations 2 and 3) produces the configu-
ration shown in Figure 7. The symbol for
this application of the hybrid is changed
to more closely reflect the actual con-
struction of the device and is helpful in
preventing crossed lines interconnecting
the cascaded combiners. In all hybrids
shown, the dummy or reject load is con-
nected to the isolated port with respect
to the two output ports. Power input dou-
bles in moving from right to left, so that
Pz = 2Py, and Py = 2Py, and so on.

System power levels are selected so
that they sum to one, but the most impor-
tant relationship is that the input power
levels are weighted relative to the place-
ment of digits of a binary number made
of ones and zeros. Moving from the right
in a binary word, each succeeding char-
acter has twice the numerical weight of
the number to the immediate right. In
Figure 7, all inputs are on. That is, if in-
put port activity is controlled by a one or
a zero digit of a binary word, they all
would be the same—one or zero. (For the
sake of simplicity, logic one convention-
ally means on, and logic zero corre-
sponds to input power off.) P, always ex-
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NOVA's 620S TBGwith S-VHS processing is the Iates Iong line of high-quality
time base correctors. Itinherits all the fine feat s of the NOVA 620..... and-it's the
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nova. .. the clear leader in TBC technalogy.
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ists and is not considered to be controlled
by a binary digit, but represents the total
power coming from all previous stages, if
they exist.

The result is an amplitude modulator
that can be controlled by the binary rep-
resentation of the instantaneous value of
the amplitude of an arbitrary waveform.
Obviously, a mixture of ones and zeros
results from any sample taken. For a
modulator of this type, it is necessary for
the power output of the combiner to pro-
duce the proper RF power level repre-
senting the modulation level sampled.
Otherwise, modulation will be non-lin-
ear, and distortion will occur.

Figures 8 to 12 show numerical exam-
ples of the resultant summed power with
one or more inputs turned off by a logical
zero, assuming the same configuration as
shown in Figure 7. For simplicity, as-
sume the summed power to be one unit
of power (1W). Four input ports allow a
4-bit word of 16 possible states.

The lowest power input becomes one
divided by 16, or 0.0625W. Equations 2
and 3 allow intermediate power levels to
be found. Figure 8 indicates that a logical
word of 1101 produces an output level of
0.765 power units, while the input sum
Py is 0.875. In Figure 9, a control word
of 1011 produces the output 0.5625 from
an input total of 0.75. Figure 10 shows an
output power of (.25, with an input sum
of 0.5.

It is worth noting (and essential to the
Iﬁi@“ : : e winnnizy  |inearity of the modulator) that the out-

“"E&E .......b...,..@.._. put power is numerically equal to the

PR e b e st i ?3‘ o 2 _
ﬂg&mﬂw !ﬁ%fi square of the input power (0.875? =
: ——% 0.765, 0.752 = 0.5625, 0.5 = 0.25). If

carried through for all 16 cases of the
4-bit word, the relationship holds. At
first, it appears the square law relation-

ON OFF ON ship would render the combiner useless
Ping=0.5 PING =0.25 Pinz=0 Py = 0.0625 as a linear amplitude modulator. How-
‘ 00158 0.031 l 0.0625 U 0 ever, the digital voltage representations
: I l I of an arbitrary waveform are just that—

voltages controlling powers that auto-
J U U | T matically square the voltages into pow-
- - -— : ers so that the squaring is canceled. In
Py=028 Pc=0.0625 P, =0.125 P.=0.062¢ effect, the digital voltage word is squared
into a power word that is perfectly lin-
early proportional to the power at the
summed port Poyr.

The linearity of the modulator is inde-
pendent of the type of power source, as
long as available power to each port re-
mains precisely double that of the next

Pout =0.765

Figure 8. Combining hybrids with Py, in the off condition. Power levels shown represent a rela-
tionship to a total power of one unit if all inputs were on.

ON OFF ON ON :
Pina= 0.5 Pina=0 P = 0.125 P = 0.0625 lower power-input port. The proper
e o 25 amount of waste power automatically
l = ‘ L —M“"] L O—M’“'I finds its way to a reject load, and not to
Pour, to maintain linearity.
u ] f It also may seem, at first glance, that
L_J u the modulator is terribly inefficient, be-
Py=0.125 P.=0.25 P,=0.125 P,=0.0625 Cause power must be dumped into reject
Pt = 0.5625 loads for the system to work. The com-

biner/modulator is theoretically 100%

Figure 9. The system illustrated with Pjy3 in the off condition. efficient with all inputs on. Efficiency de-

Broadcast Engineering December 1987
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The Abekas A42 Digital Still Store

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

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

Video Rentals.

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

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

bility for graphics composition...

digital tape cartridge for cost-effective

off-line storage. ..optional library
system for sophisticated management
of both on-line and off-line pictures...
single or dual channel configurations.
To find out why the A42 has become
the most popular still store, contact:
Abekas Video Systems Inc., 101
Galveston Drive, Redwood City,
CA 94063. {415) 369-5111.

Abekas

Vitien Systems. inc

‘Now Anything is Possible.
Circle (50) on Reply Card
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OFF ON
Piny=0 Ping =0.25

[

ON
P\ = 0.0625

IL —

ON
Pinz=0.125

) Py=0.5 P.=0.25 P,=0.125 P,=0.0625
Pout = 0.25

Figure 10. The system illustrated with Py in the off condition.

ON OFF OFF ON

P|N4:05 Pina=0 Pinz=0 Piys = 0.0625

L __w_] L 0.03125 ‘

0. 0625

i =

.
P4=0.03125

P gyt = 0.39

| S U

——
P,=0.0625

=
—
Py =0.125

't

P, =0.0625

Figure 11. The system illustrated with Py and Py in the off condition.

creases as some inputs change to the off
condition, but so does total consumption.
A discussion of an example set of com-

biners working as a perfectly linear am-
plitude modulator is not proof that the
modulator retains all its properties in the

most general case. If you are interested
in following this through a rigorous
mathematical development of all impor-
tant parameters, see “The Digital Modu-
lator-Transmitter: A General Derivation,”
page 74.

A technological concept

Digital technology is making signifi-
cant inroads into the broadcast industry.
As that technology moves more toward
signal processing and transmission, the
approach to digital modulation discussed
in this article allows for analog simula-
tion of a digitized signal in an amplitude-
modulated broadcast system. Reception
is possible with ordinary radio or TV
receivers.

Digital AM transmitters for medium-
wave applications exist, but the technol-
ogy that makes them possible uses a dif-
ferent approach than that presented
here. Power combiners in those transmit-
ters do not offer port-to-port isolation.
That is, no reject loads are associated
with the power combiner, which acts as
a transformer with a single secondary
and many primaries. Also, an isolated
combiner is not necessary at medium
wave, where switch-mode RF amplifiers
form the modulator/RF source. Such a

~ON/BLOFF

- And ovif'"we’ve é}'&panded'the delay
es. And expanded the possibilities.

WWW . americanradiohistorv.com

_ But that’s ]ust the begmmng Because
there’s also room for 60 more custom varia-
tions, your own “signature” sounds that you
can create and store in memory.

The SPX90II lets you label each custom
effect with its own title. And you can instantly

MEMORY



www.americanradiohistory.com

source impedance is either near zero
when gated on, or approaching infinity
when gated off. Switch-mode amplifiers

-are not yet possible much above the me-

dium-wave frequencies, suggesting that
another method is required.

The modulator described here, be-
cause of the port-to-port isolation, main-
tains an impedance of R at all ports
whether or not adjacent amplifiers are
on. As a result, it is useful at all RF fre-
quencies with any class of amplifier. Its
speed is limited only by the ability to
gate an amplifier in consonance with the
analog-to-digital converter sampling
rate. No doubt, logic glitches may result
as amplifiers are turned on and off, but a
careful design should overcome this
problem.

The modulator described would not
work for vestigial-sideband transmission
in its current configuration. The tech-
nique for partial lower-sideband cancel-
lation is not developed at this time, nor is
it known to exist, but it deserves future
consideration. Even if it does not exist, a
high-level vestigial filter could be con-
structed to pass the appropriate spectral
components of the double-sideband sig-
nal for NTSC TV transmission.

Because of the absolute linearity of the:

OFF ON
PiN3=0.25

| |

0.031

—l]

OFF ON'
Ping =0

Py = 0.0625

e I e

P oy = 0.14

LJ

~——
P.=0.0625

R

P,=0.125 P, =0.0625

Figure 12. The system illustrated with Py, and Py, in the off condition.

modulator, it is expected that usual non-
linearities of TV RF amplifiers would be
non-existent. Non-linearities, such as dif-
ferential phase and gain, group delay
and low- and high-frequency response
seem to disappear. Analog-to-digital cir-
cuitry with anti-aliasing and replicating
spectra filters to counteract the sampling
process is deliberately omitted from this
discussion because those circuits and
processes are well-known. They would
apply equally to the output bandpass fil-
ter to suppress the radiation of spurious
signals.

The application of this modulator
would be a reverse trend to high-level

modulation in TV transmission. It is more
than a modulator, however. It is a trans-
mitter in which the modulator and RF
power amplifier sections are inherently
one. Through logic and numerical analy-
sis, the advantages of digital technology
appear to be applicable to the transmit-
ting system as well. Perhaps in the
future, an operating model based on
these concepts will prove the theory.

Editor's note: Application has been made for a patent
for the digital modulation method described here.
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By Dennis Heymans

switches

and combiners

Hot switching RF systems may prevent
the big chill of being off the air.

Switching RF is nothing new to broad-
cast engineers. The process usually in-
volves coaxial switches coupled with the
necessary logic to ensure that the switch
takes place with no RF on the contacts.
The station generally goes off the air for
a few seconds while the switch is com-
pleted. Through the use of hybrid com-
biners, however, it is possible to redirect
RF signals without taking the transmitter
off the air. This process is calied
hot switching.

The advantages of hot switching go
beyond the ability to reroute RF signals.
The audio and video equipment used by
today’s audiences often is equipped with
remote controls. And, as any station
manager will tell you, viewers and
listeners use them. If a station goes off
the air, perhaps even for a brief time,
some of that audience will tune away. If
RF sources or loads can be switched
while the systems are operating, through
hot switching, the audience will have
one less reason to hit the remote-control
button.

Switch types
The two basic types of RF switches are
coaxial and hybrid or combiner. The

Heymans s marketing manager for Micro Communi-
cations, Manchester, NH.

(A) SPDT A
T B
(B) DPDT
(TRANSFER)
TWr—— A
B
T,

Figure 1. The most common type of switch
used in RF applications is the coax switch.
Typical configurations are shown here.

T, LOAD

XL
T, 3dB l——> ouT

Figure 2. The 3dB hybrid combiner sums the
power from two equal-power transmitters into
a single output.
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coaxial switch requires that RF be re-
moved before the contact make or break
occurs. The existence of RF may destroy
the switch contacts or damage the
transmitter or antenna system.

To prevent the switch from taking
place while RF is being applied to the
contacts, a complex series of safety in-
terlocks are required. The interlocks en-
sure that the transmitter shuts down be-
fore the switch. Typically, a minimum of
60ms delay is necessary before a break
can be made in the RF path. This delay
helps prevent any fault-detection circuits
from misinterpreting the change in RF
path as a VSWR or overload condition.

Additional logic circuits usually are
needed to supervise the entire switching
process. All of these factors can add as
much as 3s to the total downtime of the
transmitter and increase the complexity
of the switching system.

Figure 1 shows some typical coaxial
RF switching configurations. The SPDT
switch simply transfers the RF source
from one load to another. The common
DPDT switch could be used to connect a
main or auxiliary transmitter to a main
or auxiliary antenna system.

Hybrids
In broadcast applications, the terms
hybrid and combiner often are used in-
terchangeably. In the strictest sense, the
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LOAD

>< LOAD
2p

2 s Jé

X

Tayr— 2.8dB _ILOUT

Figure 3. A 3-transmitter combiner requires
the addition of a 4.8dB hybrid combiner for
the second stage.

LOAD

—l_ _l—' P/2
P )_J— 3dB P/2

Figure 4. For comparison, the power divider
takes a single input and divides it equally be-
tween two outputs.

hybrid is a circuit that performs the func-
tion of combining RF signals.

It may be worthwhile to review the
basic theory about hybrids. A hybrid is a
4-port device, sometimes described as a
scattering matrix. Vectors will be used to
show how the hybrid operates. Why is
the hybrid cailed a 4-port device? Read
on, and refer to Table 1.

In 3dB hybrids, two signals are fed to
the hybrid inputs. A signal arriving at
port 1 with 0° phase will arrive in phase
at port 3 and at port 4 with a 90° lag
(—90°) referenced to port 1.-If the signal
at port 2 already contains a 90° lag
(—90° referenced to port 1), both input
signals combine in phase at port 4. The
signal from port 2 also experiences
another 90° change in the hybrid as it
reaches port 3. Therefore, the signals
from ports 1 and 2 cancel each other at
port 3.

If the signal arriving at port 2 leads by
90°, (mode 1), the combined power from
ports 1 and 2 appears at port 4. If the two
input signals are matched precisely in
phase, then output ports 3 and 4 contain
one-half of the power from each of the
inputs.

If one of the inputs fails, as in the case
of a transmitter failure, only one hybrid
input receives power. The hybrid outputs
then have only one-half the operating
power. For this reason, the system reject

TAPE MACHINE TESTING

AND LOTS MORE!

Tape machine testing is just part of Audio Precision System One’s
repertoire. For tape, System One does:
response on stereo machines—or multi-tracks
10 192 tracks
- distortion across the entire spectrum
. wow ard flutter, rotational and scrape
MOL
- S0OL
. separation (worst-case crosstalk on multi-tracks)
. azimuth adjustments
. phase vs frequency
. gap scatter on multi-tracks
- spectral analysis of noise

ALOG TAPE: System One tests VIRS, ATRS, reel-to-reel, cart, cassette
formats—two or three head—using tapes you make or standard
reference tapes, even with voice between tones.

DIGITAL TAPE: System Ones -100 dB (0.001%) distortion levels make it
the selection of the leading manufacturers of digital recording sys-
tems. Try measuring the -85 to -90 dB distortion 16-bit PCM systems
with a test set with -75 dB residuals!

AND LOTS MORE: Audio Precision's System One tests all audio equip-
ment in your mventory compact disc players, consoles, power
amps, distribution amplifiers, switchers, transmitters. Even acoustical
tests on loudspeakers and microphones.
Features such as:

. three forms of imd including transient

. complete, automatic custom test procedures

created without knowledge of programming languages

. fast on-screen graphic or tabular results

» low-cost graphic hard copy via dot matrix printers
make System One the most powerful choice in audio testing.

Call or write Audio Precision today for complete technical data and
prices on System One.

precision

PO. Box 2209, Beaverton, OR 97075
503/627-0832 1-800/231-7350
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,&— ADDITION

% INDICATES HALF POWER

b - FROM EACH VECTOR
Table 1. Single 90° hybrid system operating
modes.

load must be capable of handling one-
half of the rated transmitter power.

Combiners

Combiners are used to mix the output
signal from two or more transmitters into
a single output. A common configura-
tion uses parallel (equally powered)
transmitters. This design offers redun-
dancy in that if one transmitter fails, the
other can pick up the load. A dual, equal-
power transmitter hybrid-combiner sys-
tem is shown in Figure 2.

If equal-power transmitters are used; a
3dB hybrid is required. If the transmit-
ters are unequally powered, as is the
case for the 3-transmitter system shown
in Figure 3, a 4.8dB hybrid is used as the
second combiner.

A combiner might be considered the

Put the Tascam CD-501 next to any other broadcast
compact disc player, and you'll find theres no
comparison.

Nothing can compare to the purity, clarity, and accu-
racy of its sound, thanks to breakthroughs like Tascam’s
proprietary ZD Digital Circuit and double oversampling.

And in the split-second, high-speed, high-pressure

world of the broadcast professional, it’s the only machine

you can depend on, 100% of the time.
Which figures, since the CD-501 is not an adapted
consumer deck, but a highly-engineered system that’s

built for broadcast. Nothing else offers its combination
of professional features, including 19” rack-mountability,

balanced outputs, and a hard-wired remote that lets
you completely control and program either of two
decks in any mode.

Call or write for more information on the CD-50L
Find out about a new, higher level of digital quality.

And digital toughness. T AS C AM

TASCAM CD-501
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? = UNIT VECTOR PORT 1

.= UNIT VECTOR PORT 2

- paths 13,24 AT paths 14,2
OR | 0° PHASE®—OR<(-—90° PHASE

—-@OR . —180° PHASE

N,Tl,ﬁig ﬂTZ.CAh’l‘(I)EE?.Ig'?]ON
=N AL

Table 2. Dual 90° hybrids and single-phase
shifter combiner operating modes.

reciprocal of a power divider. The power
divider shown in Figure 4 equally sepa-
rates the input power (P) into two half
power (P/2) outputs. This analogy is ap-
propriate because, for any lossless 4-ter-
minal device, the law of reciprocity ap-
plies. Consider the combiner shown in
Figure 5. The power applied to the two
input terminals is summed and appears
on a single output. The output (assuming
equal inputs) is then twice the power of
either input.

Switching
An RF hybrid does more than combine
transmitters. Its unique phase-related
properties also allow it to be used as a
switch. The input signals to the hybrid in
Figure 6 (a} are equally powered (P), but
they differ in phase by 90°. Because of

Now your transmitter can
alert you to problems by
phone—anywhere, anytime
with the VRC-1000 Remote
Control, A preprogrammed,
synthesized voice quotes para-
meters; you make adjustments
right on your Touch-

Its 355a.m.

DASHED VECTOR INDICATES PHASE CHANGE THROUGH FIRST HYBHIU UNLY

INFu. -

o INPUT
MODE . ﬁ VECTOR
P,L_0°|P, 1 0°f 0°
P, L 0°|P,L 0°|180°

SCHEMATIC

= e

outpyt | OUTPUT
VECTOR 17—

2 |p,L0°|P,=0]0°

,=0|P,Lo°| 0

4 |P,L0°|P, = of180°

5 |P, =0[P,L 0°[180°

7 |P,L0°|P,L 0%} 90°

where for fast trouble-shooting

capability.

® VDT and printer options
e Full automatic commands

e Fuily secure
e Automatic alarm reporting
and correction

Tone® phone. Or, you (GENITINER ot pending

can dial from any-

RF PRODUCTS DIVISION
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P/2 )_L.

LOAD

P/2 3dB

> LOAD P<90°>—l1—- -
X X

P<Q° (B) 2
lann Il

4 2 X 4

P<Q° 3dB

Figure 5. The typical combiner relies on
equal-input power levels to develop twice the
power output. Transmitters often operate at
half-power in this configuration, prouviding

even more redundancy. transferred to oulput port 3.

_-I___> 2P

P>90° >_j_ 3dB

LOAD

Figure 6. The combiner can acl as a switch if the relative phase between the inputs is controlled.
In (a), the power is routed to output pori 4. Because the phase is changed by 180°, the pouwer is

this phase difference, the combined sig-
nals are routed to the output terminal at
port 4. If the relative phase between the
two input signals is changed by 180°, the
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two inputs was 90°. To perform the

Table 3. Performance of a die[ectric vane phase shifter.

switch in a useful way, you must add a

©1987 TEAC Corporation of America, 7733 Telegraph Road, Montebello, CA 90640. (213) 726-0303.

Raise your standards.

To understand the superiority of the Tascam
ATR-60/2N, begin with the heads: no other
