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DON'T BELONG

IN YOUR AUDIO.
AD/V! POST-PRO KEEPS THEM OUT!

FUZZY AUDIO MIX WILL NOT CREATE WARM LISTENER RESPONSE

With ADM’s new POST-PRO Audio Post Now ycu can have full editcr/switcher We know that in the television industry,
Production Console, you can eliminate all  control, full manual control, or a dependability is absolutely essential.
Fuzzys, warm or otherwise, from your combination of editor/switcher or With ADM’s exclusive five year warranty
audio mix forever. manual control. The ACM Post-Pro on parts and labor, you know that when
You would expect nothing less than provide.esﬁ/B bgss_ing with that kind you go “on line”...you’ll stay ““on line!’
outstanding Audio from ADM. With over of flexibiliry built in. The Post-Pro is designed to give you
twenty years of experience in meeting The Post-Pro is capable of direct interface  audio quality comparable to video.

the audio needs of the video industry, with virtually any editor or switcher Always an important consideration, with
ADM has become not merely the leader through a parallel GPI or our optional stereo it becomes essential. Priced from

but the standard setter. serial interface. R $9,500, the Post-Pro is solid quality and
v : solid value that means increased
flexibility, productivity and profits.

LOOK WHAT WE HAVE
INCLUDED IN THE NEW

POST-PRO!

® Modular design with gold card
edge connectors

* 8 or 12 inputs

* Line inputs with adjustable gain
* A/B control bus and parallel GPI
» Slidex® VCA attenuators

» Optional serial interface

* Dual monitoring with pre-selection
» Cue bus

» 4 large VU meters

* “Invert” switch on each control bus permits fingerfip cross-fades
* Continuously variable 3-band EQ with HP/LP filter

® 2 master outputs

For more information, contact:

Circle (1) on Reply Card

ADM Technology, Inc.

1626 E. Big Beaver Road, Troy, Michigan 46084
Phone: (313) 524-2100 TLX 23-1114
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Mobile Satellite News Systems

At the 1986 NAB Show in Dallas, Midwest
- ushered in the SECOND GENERATION of
Mobile Satellite News Systems, the S-18...
featuring the new Vertex 1.8M. Dual
[ Reflector, Off-set Ku Antenna, specifically
designed for this new service.
At the 1986 RTNDA Show in Salt Lake City,
yet another Midwest innovation, the S-23,
was introduced, featuring a 2.6M version of
the Vertex Antenna, with 50 dbi Gain and
35db of Cross Polar Isolation.

For more information on this remarkatle
new antenna technology, Midwest’s modular
TWT Power Amplifier Systems, and other
SECOND GENERATION innovations, call us
at 800-543-1584.

Cinannati, OH  Toledo, OH Grand Rapids, MI Nashville, TN Kansas City, KS Roanoke, VA Washington, 0.C. Tampa, FL MIDME

6C6-331-8990  419-382-6860  616-796-5238  615-255-2801  913-469-6810  703-980-2584  301-577-4903  B13-885-9308

. . L
NI ct Lorp.

Columbus. OH  Pittsburgh, PA  Loulsville, KY Knoxville, TN Atlanta, GA Charlotte, NC Battimore, ND  ‘Drfando, Fi Co unic 10ns p

614-846-5552  412-364-6780  502-491-2888  615-687-9515  404-875-3753  704-399-633t  401-665-9323  305-898-1885 One Spertl Drive

Dayton, OH Inckanapolis. IN ~ Lexington, KY  Bristol, TN Norfolk, VA Raleigh, N.C. ~ Miami, FL New Orlears, LA Edgewood, KY 41017

513-435-3246  317-872-2327  606-277-4994  615-968-2289  804-853-2600  919-850-9611 305-592-5356  504-542-5040

Cleveland, OH  Detroit, MI Charleston, Wv  St. Louis, MO Richmond, VA Greenville, 5.C.  Jacksonville, . Seattle, WA I

216-447-9745  313-689-9730  304-768-1252  314-569-2240  804-262-5788  803-226-9259  904-642-8368  206-232-3550 Circle (3) on Reply Card
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P— .: STEREO TV TAKES OFF:

- -:""\ I x Stereo audio for television is the driving force behind facility im-
L2 provement efforts at hundreds of TV stations and production

houses. In this issue, we examine some of the primary con-

} siderations when planning an audio-system overhaul.
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L X 22 Wired for Stereo
Page 22 By David L. Bytheway, Robert Bosch

A critical problem associated with stereo television is
routing audio signals throughout the facility.

36 Planning for TV Stereo
REPLACE MASTER By Douglas Dickey, Solid State Logic
CONTROL CONSOLE The specification and installation of a new audio console

is one of the most exciting and difficult tasks facing a
REFLACE pmuwmﬂl facility when making the move to stereo.
CONSOLE
54 The Real World of Stereo TV
T, By Dennis Ciapura, Teknimax

DISTRIEUTION SYSTEM Planning a move to stereo operation often involves as
much financial planning as technical planning.

CONVERT '-I’Tﬂn AUDIO-VIDEO CONTROL EQUIPMENT:

To keep pace in today’s marketplace, facility improvement must
! be an on-going effort. This month we examine various aspects
of keeping current with broadcast technology.

P
age 54 62 Linear Keying in Video Production

By Tom Goldberg, Ampex
New keying technology is providing users with effects
that were previously impossible.

74 Wiring an Audio-Video Production Facility
By Edgar Lee Howard, WOSU-TV
The wiring of a radio or TV facility is one of the most
complex and important jobs faced by the broadcast
engineer.

MICROPHONES FOR BROADCASTING:

92 Microphones, From the Inside Out
By Tim Schneckloth, Shure Brothers

104 Planning Wireless Microphone Systems
By H.Y. Miyahira and Donald A. Kutz, HM Electronics

Page 62 SHOW PREVIEWS:

ON THE COVER

Without a doubt, stereotelevision is a smash-
ing success. Competition among stations
has resulted in strong pressures on mono 122 SMPTE Fall Convention
facilities within stereo markets to make By Carl Bentz, TV technical editor
the move as quickly as possible. Our ’
cover this month illustrates some of the
primary elements of stereo program-
ming: source origination and program-

120 SBE National Convention
By Brad Dick, radio technical editor

quality monitoring equipment. The DEPARTMENTS

bar graph display in the lower center 4 News 18 Troubleshooting

ofthe photograph shows a 10-param- 6 Editorial 20 Management for Engineers
eter aural modulation monitor 8 FCC Update 130 SBE Update

readout. The waveform display 10 Strictly TV 134 Station-to-Station

above the bar graph is a stereo 12 re: Radio 136 People

audio monitor. (Photo courtesy 14 Satellite Technology 139 Business

of Tektronix.) 16 Circuits 142 New Products

2 Broadcast Engineering September 1986

wWWwW americanradiohistorv com



fast/dcw mozica range
that p-ov.ces ==a -time

reverse and faeld/frame
still mozion. s gro-

The revol gionary Hitach:
HE-230 1" VTR has the
mcst advar.ced rezl-time,
sek-diagr.os-ic capabi.ities

ever perfected. gremmeble tarme com-
_n either the recorc or , pression ap tc z0%, with

playback moce, a co:rpum \ " 0.1% accuracy.

inside the HE-230 mcnil = ~ A uniue, concealzd fold-

49 different p-’rfo T2 = < out control panel gr10s edi:-
; en  ing functioas ard serarates edit
ntrols from the mzin control

aehor., it'’s the tlzimaze 1¥
~ for networks, aff liat=s or tele-
" producticn compar: €s. Con't
~ consider your rext 1 pur-

stcres this informati
the memory Zor recal
t:me—not “ust with
and sy mbo s, but in

This means no m
slip oy when sour cper

ther=. And there’s no , i chase w_thout loo=ing into

for hit-or-miss spot ch [ e e e— - it. Contact -Jitacai Denski
The Hitzchi HR-2 ‘ America, Ltd , 3-cad-ast

un: cue quick-threadirg - and Prcfessional Division,

175 Crossways Fark Vlest,
Woodbury, N¥ 11757 '516)
921-7200 or (ECO) 6457510.
Hitachi Censki, Lte. (Canada),

path, incorparating retra
ing entrance and exit 2ui
main erase head, &s well as
a scanner - system that

pretects tad=s. =% 65 Melfcrd Drive, Scarbor-
‘trecues a 30-second seg- ough, Ontario M1B ZGE€.
mert in 3.5seconds. It has a " (416) 299-39((.

® Hitachi

Circle (4) on Reply Card

VWW americanradiohisto om




NAB extends
exhibit hours

Exhibits of broadcast equipment at the
1987 NAB Convention will open Satur-
day morning rather than Sunday as in
the past. This change is in response to
recommendations of NAB’s Exhibitor
Advisory Committee.

Also, the 65th convention will close
with dinner and entertainment Tuesday
evening. It formerly ended with a
Wednesday brunch and entertainment.
The convention will be held March 28 to
31, at the Dallas Convention Center.

The Saturday opening and expansion
to four days will eliminate Saturday
setup overtime costs and provide at-
tendees additional time to visit the ex-
hibit halls. The committee also agreed to
provide additional security and bus
transportation for the exhibitors which,
along with other improvements, requires
an increase in the per-square-foot exhibit
hall cost from $16 to $17 on the upper
level and from $14 to $15 on the lower
level.

NAB serves a membership of more
than 4,700 radio and 900 TV stations, in-
cluding all the major networks.

AIA@uS"

Committee calls
for NAB ‘87 papers

Once again it is time to begin prepara-
tion for the 4lst annual Broadcast
Engineering Conference, which is held
each year in conjunction with the NAB
Convention.

The conference provides an opportuni-
ty for broadcasters and manufacturers to
present papers on broadcasting equip-
ment, systems and techniques that would
be of interest to broadcast engineers and
technicians.

Papers from associate members that
relate to notable improvements in broad-
cast engineering technology, systems
design or techniques that do not directly
relate to a specific product also are in-
vited. Papers are being sought specifical-
ly from equipment users and associate
members involved in the latest broadcast
technology.

The NAB Broadcast Engineering Con-
ference Committee will meet in October
to select the papers to be presented.
Anyone interested in presenting a paper
should send a 1-page abstract on the pro-
posed subject by Oct. 10 to: Engineering
Conference Committee, Science and

Technology Department, National
Association of Broadcasters, 1771 N. St.
N.W., Washington, DC 20036.

All papers accepted for presentation
must be completed with artwork and
received at NAB by Feb. 13, in order to
be included in the Conference Pro-
ceedings, which will be made available at
the convention. For more information
call 202-429-5346.

SMPTE forms
ad hoc HDTV group

TheSociety of Motion Picture and Tele-
vision Engineers (SMPTE) has formed an
ad hoc group on high-definition studio
systems to document the specification
for the current 1,125 line/60 field
high-definition TV system.

The SMPTE's engineering effort to
prepare a series of documents on the
HDTV system is being undertaken in
response to requests from the Advanced
Television Systems Committee (ATSC),
the Canadian Broadcasting Corporation
and the CTV Television Network in
Canada.

The purpose of the group is to ensure

Continued on page 160
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It's the reason why
these three new Leitch test generators
are tailored to your needs.

These three new test generators may Transmission generators deliver up to 60
look alike. But the software inside tells signals while the Studio generator provides 56
another story. Before they were designed, we different signals. All with 10 bit precision.
sat down with transmitter. studio and trans- Upgradeable EPROMs allow you to have
mission people to find out what they needed the unit adapted 10 meet new signal require-
and wanted. ments. And you get Leitch ease of operation.

With these new Leitch 2500 NTSC test If you want further information, just
generators. you get digital generation for write or call. You'll find we're not only good
accuracy and stability. The Transmitter and listeners. we're good providers.

Leitch Video International Isc., 10 Dyas Road. Don Mills, Ontario, Canada M3B V3, Tel. ($16) 445-9640 or 1-80(-287-0233. Telex: 06 986 241
Leitch Video of America. Inc. 825K Greenbrier Circle. Chesapeake, VA, US.A. 23320, Tel.: {804) 424-7920 or 1-800-231-9673. Telex: 710 882 4342
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It’s for you
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I Lditorial I

In case you've been sleeping for the past couple of years, you might not have noticed
the skyrocketing cost of your telephone service. You wouldn’t know that the Depart-
ment of Justice, under the guise of antitrust protection, forced the breakup of AT&T.
We were told that reduced telephone rates would result.

When it became obvious that the government was going to win no matter what the
effect on the consumer might be, the FCC began restructuring the rates charged by
the telephone companies. Remember now, the whole idea of the suit was to avoid an
antitrust situation, which supposedly artificially inflates consumer costs. Under the
FCC's restructuring process, new and improved (lower?) rates were to take effect.

Well, rise and shine and take a look at your phone bill. Your telephone costs have
not only increased, but increased faster than it was thought possible. And even worse,
the rates continue to increase.

In April 1985, the new FCC-approved telephone rates went into effect. What fol-
lowed can only be described as a disaster for broadcasters. A 1985 survey conducted
by the NAB showed widely varying costs for broadcast station services. The first NAB
survey showed that the average increase in telephone charges was 390%. Some sta-
tions experienced increases of more than 2,000%. How much did your telephone
costs go up?

Although the NAB conducted surveys and participated in rulemaking proceedings
before the FCC, little relief for the broadcaster was forthcoming. Once the decision to
break up Ma Bell was made, broadcasters (and most of the other telephone con-
sumers in the United States) were doomed to higher rates.

So what has this got to do with today’s conditions?

For one thing, the station engineers are going to have to learn to wear another
hat—that of the telephone specialist. In stations throughout the country, station
engineers are finding themselves involved in the selection and even installation and
maintenance of in-house telephone systems. Broadcast engineers used to be able to
rely on a friendly telephone installer to help them with the unique telephone needs of
broadcast stations. No more.

Many people now installing telephone equipment know little about (or have no ap-
preciation for) the special needs of radio and TV stations. You may have also noticed
that the installers seem younger than before. In AT&T’s reorganization, many of the
old-timers you came to depend upon have retired. The new installers often don't have
the many years of experience that were so helpful to the broadcaster.

This change means that station engineers are required to become knowledgeable
about another type of technology. Management may take it for granted that because
the telephone equipment looks much like other devices in the station, the engineer
should be able to maintain it. For those stations that purchase their own telephone
equipment, maintenance by the station engineer may even be a requirement.

These changes mean that you must make the effort to become familar with the
changing nature of telecommunications. Learn all you can about telephone systems
s0 you can help protect your station’s interests when the time comes to purchase or
lease a telephone system. Don't be afraid of the technology. After all, you learned to
switch from tubes to transistors to ICs to computers with digital audio and video. You
can also learn how your station’s telephone system works.

The broadcast engineer can play a key role in helping the station cope with the in-
creased costs of telephone services. Learn the technology. Modern telephone systems
are complex, yet rely on devices common throughout most stations. Don’t be in-
timidated by a new telephone system. Computer-controlled or relay-activated, it is
just another piece of equipment in the engineer’s station. Although you may never
have to repair the system, a thorough knowledge of how it works can greatly benefit
your station.

There may be a few instances in which the breakup of Ma Bell actually reduced sta-
tion telephone costs. If so, we'd like to hear about them. The stories repeated in
engineering and management meetings usually tell of reduced service at higher
prices. It seems a good example of the old adage of getting the short end of the stick.
For the broadcaster, it's even worse. You might even say that the broadcasters have
been clubbed by the courts and the FCC with that stick. B!
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The Abekas A42

Video Slide Projector

With the introduction of the A42
Video Slide Projector, we revolu-
tionized the still store business.
Now, three years and 300 units later,
we let our customers tell the success
story of the A42. The widespread
use of the Ad42 by networks and TV
stations across the country has set
a new standard for still stores in
the television industry.

The overwhelming accep-
tance of the A42 was no accident. It
was a pioneering effort from Abekas
that did the job—for the right price.

This small but powerful
system is the answer for those
seeking upward mobility. The A42
comes in single or dual-channel
configuration. Winchester-style
hard disks provide an on-line
storage capacity of up to 1050 frames/
2100 fields. A digital 14" cartridge
tape provides easy-to-handle,
cost-effective, off-line storage.

An optional library system gives
the user simple yet sophisticated
file management for up to 10,000
on-line slides.

Discover the reasons behind
the ever-growing list of our cus-

tomers. Find out from them why the
A42 can't be topped when it comes
to outstanding reliability and price/
performance. For details and a
complete A42 customer list, contact
us at: Abekas Video Systems, Inc.,
353A Vintage Park Drive, Foster
City, CA 94404. (415) 571-1711.

Abekas

Video Systems. Inc.

Now Anything is Possible

etting the Standard 1,

in Still Stores ,

300 UNITS

A

3 YEARS

2
»
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Must-carry in effect

By Harry C. Martin

ln response to broadcast industry and
congressional pressure, the FCC has
adopted new CATV must-carry rules.
The previous mandatory carriage rules
were held unconstitutional in July 1985.

Under the 2-part rules, cable systems
will be required to provide new subscrib-
ers with (A/B) input selector switches
for receiving off-air signals at no cost. Ex-
isting subscribers could be charged a fee
for the switch. A cable operator must of-
fer to supply and install a switch for each
separate cable hookup and inform the
subscriber that an antenna may be need-
ed for off-air reception.

The second part of the program
establishes new mandatory carriage
requirements for a period of five years.
Cable systems having 20 or fewer usable
activated channels are not required to
carry any local commercial stations.
Systems with more than 20, but fewer
than 27, activated channels are required
to devote no more than seven channels to
qualified commercial broadcast signals.
Systems with 27 or more channels must
devote up to 25% of their capacity to
mandatory carriage. All systems must
carry at least one non-commercial sta-
tion, while those with 34 or more chan-
nels must carry at least two.

To qualify for carriage, a station must
be licensed to a community that is within
50 miles of the cable community. The
station must show that it has a 2%
average share of total viewing hours and
a net weekly circulation of 5% in non-
cable homes where the cable system is
located. New commercial stations will be
exempt from this requirement and will
be carried regardless of market share for
their first year of operation.

A cable system will not be required to
carry more than one station affiliated
with the same commercial network.
Also, systems will not be required to
carry an otherwise qualified station that
would be considered a distant signal, for
copyright purposes.

Additionally, where the number of
qualified stations exceeds the maximum
number of channels that a cable system
is required to devote to must-carry
signals, the cable system has full discre-
tion to select the stations it will cover.

Modification rules reviewed
The FCC hasbegun a review of its rules

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

8 Broadcast Engineering September 1986

concerning modifications of transmission
systems. The proposal, which would af-
fect all 10,000 broadcast licensees, would
allow stations to make minor electrical
and mechanical modifications to their
authorized transmitters without having
to first obtain commission approval.

Under present rules, certain transmit-
ter modifications can be made without
prior approval. However, if a modifica-
tion could cause the equipment to
operate beyond tolerances specified by
the commission, then prior approval is
required. The commission now views
these rules as too narrow.

The proposal would require licensees
who wish to modify or improve their
transmitters to make the appropriate
tests to ensure that the modified equip-
ment is operating within commission-
specified parameters. Therefore, it would
be up to each station to ensure that its
equipment will transmit signals within
the proper bandwidth and that excessive
emissions will be suppressed. To help
minimize harmful interference, the com-
mission proposes that broadcasters
should take measurements and keep
them for as long as the modified equip-
ment is being used.

The proposed rules would not permit
AM stations to install stereo without prior
approval. The commission believes that
deregulation of AM stereo, which is still
in its infancy, would be premature.

New rules on FM upgrades

FM operators are now allowed to
upgrade their facilities on their existing
or adjacent frequencies without having
to face competing applications. How-
ever, the rule, which became effective
on June 5, applies only to existing and
newly instituted rulemaking pro-
ceedings.

Although previous rules encouraged
the upgrade of FM stations, upgrades
generally occurred only when at least
one other equivalent higher class of
channel could be found to meet the in-
terests of other parties. If no channel was
available, FM stations would not seek an
upgrade because they risked losing their
existing authorizations in comparative

WWW.americanradiohistorv.com

hearings. The commission believes the
amended rules will benefit public interest
by expediting expanded FM service.

FM technical rules reviewed

This past spring the commission began
a review of its FM technical rules to
clarify and correct inconsistencies and to
simplify procedures that have become
overly complicated as a result of Docket
80-90. In that docket, the FM rules were
amended to make room for more sta-
tions in the FM band by increasing the
number of station classes from three to
six and by changing mileage separation
requirements.

The commission is now preparing to
replace the minimum power and anten-
na height restrictions with equations that
would represent a continuous range of
facility options. The existing rules pre-
sent a list of the minimum and maximum
power and antenna heights permitted for
each class of station.

There are certain combinations of
power and antenna heights that do not
conform to any defined station class.
Because Docket 80-90 granted existing
stations three years to expand their
facilities to meet the minimum require-
ments of the docket's classification
scheme, the commission stated that
review of allocation requirements is
necessary to provide guidance to those
stations subject to reclassification on
March 1, 1987.

The commission recognized that its
proposal could have a negative impact
on the 49 stations currently in the proc-
ess of expanding their facilities to avoid
the reclassification deadline. However,
the impact would be minimal because af-
fected stations will retain the classifica-
tions they originally anticipated.

The commission also proposes to allow
higher classes of stations on the Class A
channels, as long as such upgrades
would be consistent with the permitted
distance separation rules. Although the
commission presently allows Class A sta-
tions to be licensed on all commercial
channels, it does not allow the use of
designated Class A channels for higher
classes of stations.

Finally, the commission has proposed
that an FM station’s class be determined
by the location of the city of license
rather than the location of its transmit-
ter. The current rules are not consistent
as to whether transmitter site or city of
license determines classification.
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THE DUBNE
AMILY

CBG-2: The head of the family. This Emmy award-winning
graphics system combines the power of 3-D modeling with real-
time amimation playback, NTSC video painting and two channels
of multi-featured character generation. A breakthrouga groduct
which has spawned a full spectrum of compatible products to xeet
the needs of every video user.

TEXTA: Bridges the gap between character genera-ors and
expensive animation systems. High quality graphics i1 medium
priced single and dual channel configurations. Compctible wizk
the CBG for exchanging advanced animations, graphics, cnd fonts

20-K and 10-K: Low cost, full-function, real-time character
generators featuring 16 million colors, linear keying, ar ti-aliasec
fonts, multiple effects and much, much more. And... animations
or graphics created on a CBG or Texta can be played bock

DPS-1: A true NTSC video frame grabber/painting system.
Incredibly advanced features for an unbelievably low price. Com-
patible with the “3rd plane” of the CBG-2LX.

Watch for new additions to the Dubner family: Multi-channel sti_l
store, more in the low price "K" series, dual channel opfions anc
excifing new products.

The Dubner Family of products. Compatible. Affordable. The Best.

1ocal Grass Valley Group

DUBNER

Forest Avenue, Paramns, H.}J. 0%€5Z 201; 845-89C0
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Advanced TV displays
the big screen

By Ben Crutchfield

One of the main objectives of ad-
vanced TV systems is the capability of
displaying a larger-screen picture. The
current system looks good on screens up
to 30 inches diagonal and can look im-
pressive on a 19-inch or smaller set with
good filtering. On a large projection
screen the weaknesses begin to
show—scanning lines are noticeable, and
resolution looks soft.

At typical viewing distances, the TV
picture often covers less than 10° of the
eye's field of view. A 19-inch diagonal
picture is about 11 inches high. At about
6% feet, the picture covers a vertical
angle of about 8°. One of the people who
has studied viewer perceptions and pref-
erences is Dr. William Glenn, director of
the New York Institute of Technology re-
search into advanced television. Glenn
notes that viewers will typically choose a
viewing distance of about 7x picture
height for television and about 3.5x the
picture height for film or high-definition
TV systems.

The viewer tends to choose these dis-
tances because of the eye's response to
the resolution of the picture. Sensitivity
to a static image actually increases with
resolution up to a point and then
decreases. Within the field of view, the
eye has its best resolution in the central
1%. As a result viewers tend to back
away from a picture in order to get as
much in that small area as possible. The
viewer stops backing away when detail

Crutchfield is project director for the Advanced TV
Terrestrial Broadcast Project, a joint project of NAB
and the Association of Maximum Service Telecasters.
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becomes too small for the eye to resolve.
The viewer subconsciously maximizes
the amount of information.

As image resolution increases, the
viewer tends to move closer, settling at
the optimum point for the improved im-
age. For 35mm motion picture film and
HDTV systems designed to equal 35mm
film, this point is about 3.5x the picture
height. Halving the distance to the
screen doubles the effective image
height and width; the image area is then
four times as large.

In his work, Glenn analyzed several
systems and has determined the relative
image size that could be achieved for the
same resolution in the eye of the viewer
(see Figure 1). Currently the smallest is
NTSC. Second is NTSC with improve-
ments such as progressive scanning and
revised derivation and processing of
luminance and chrominance informa-
tion, including removal of cross-color
and cross-luminance.

The next step is to a multiplexed
analog component (MAC) system—in this
case, a wide-MAC system. Finally, the
largest frame is that which can be
achieved with a high-definition system
such as Glenn is developing or the one
developed by NHK in Japan.

Resolution is neither a simple concept
nor is it the only aspect of advanced TV
systems. In general, the eye is more sen-

i

NORMAL NTSC *

IMPROVED ENHANCED TV

IMPROVED NTSC._ «

IMPROVED HOTV

Figure 1
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sitive to fine detail in static rather than
moving images. The decrease in sensi-
tivity is not directly related to speed of
movement; sensitivity actually increases
with speed, then drops off. The eye also
is more sensitive to fine detail in
luminance information than in color.

The system on which Glenn is working
is interesting in a number of ways. At the
current stage, the system uses two chan-
nels, one of which is an improved but ful-
ly compatible NTSC channel. This chan-
nel may be transmitted and received
with existing equipment. The second
channel, less than 6MHz wide, carries
detail information and has no particular
relationship to the first.

The camera for the system is a 3-tube,
525-line (interlaced) color camera with a
component output. In addition, the op-
tical system has an output for a fourth,
high-resolution tube that progressively
scans 1,050 (2x525) lines at 15 frames
per second.

The progressively scanned, low frame-
rate signal obtains high-resolution infor-
mation. The 525-line, interlaced signal is
not as good for fine detail but, because of
the higher frame rate, provides lumi-
nance information on moving parts of
the picture, as well as most of the color.

The NTSC part of the system includes
several improvements, two of which
would help existing receivers:

* Midrange detail (200- to 500-line
range) is extracted from the progres-
sively scanned tube output, converted
to interlace and mixed with the NTSC
signal. Low frequency (0-200 lines) in-
formation, more sensitive to motion
and less to detail, is derived from the
NTSC section of the camera, and is up-
dated at the 60-field rate.

* Motion is temporally enhanced at the
transmitter end by increasing the fre-
quency-dependent gain. This compen-
sates for loss in contrast due to camera-
tube target integration.
Color and luminance are processed so
that a frame comb in the receiver
removes cross-color and cross-
luminance artifacts without limiting
the chroma bandwidth or leaving gaps
in the luminance spectrum.

The system, still under development,

was demonstrated at the 1986 NAB Con-

vention in Dallas.

Editor's note: This article concludes a 3-part series
prepared by Ben Crutchfield. Be)))]




The world first #4
unidirectional surface-
mounted condenser mic.

Clean and simple.

No carpet strips or plastic baffles
needed. Until now, all surface-
mounted mics have been
omnidirectional. Trying to add
directionality has required

a lot of busy work. The new SM91 brings the big
advantages of unidirectionality to boundary effect
microphones by incorporating a condenser cartridge
with a half-cardioid pattern that isolates the speaker
from surrounding noises.

The new smoothie. The sleek SM91 delivers wide-
band, smooth response throughout the audio spec-
trum, while greatly reducing the problems of feed-
back, low-frequency noise and phase cancellation.

Low visibility, high versatility. The SM91 is an excel-
lent mic for news sets and talk shows. It also does
a great job of isolating panelists or newscasters in

(312) 866-2553.

multi-microphone applications.
And it’s the ideal mic for
game shows.
A preamp ahead of its time.
The ultra-low noise preampli-
fier provides switch-selectable flat or low-cut response,
excellent signal-to-noise ratio and a high output
clipping level. A low-frequency cutoff filter minim-
izes low-end rumble —especially on large surfaces.
If you're going omni. Our new SM90 is identical in
appearance to the SM91 and just as rugged.
For more information or a demonstration, call or write

Shure Brothers, Inc., | ®
SHURE

222 Hartrey Ave.,
BREAKING SOUND BARRIERS

Evanston, IL 60202.
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Learning the basics

By John Battison

Last month, we discussed some of the
basics of broadcast engineering. Because
of the number of questions that have
been raised on antenna units (ATU), let’s
take a close look at what they are and
how they are used.

Figure 1 depicts a typical tee network
that might be used in an ATU. This
discussion will consider only tee net-
works. Even though the L network
design uses fewer components, it is dif-
ficult to apply to directional antenna
systems. The tee network, on the other
hand, is capable of being used with most
antenna designs and, with a little study,
most engineers can understand the tee
network.

Why are they needed?

Why do you need an ATU? It would
certainly seem more straightforward to
simply connect the transmitter to the
antenna. After all, isn’t that how it's done
in FM?

Unfortunately, AM systems are a bit
more complex than most FM installa-
tions, so you usually have to provide
some matching system between the
transmitter and antenna. Although some
AM systems may not have any network,
most installations have some form of a
matching network.

A non-directional shunt-fed system is
one example in which a network might
notberequired. If the shunt feed line hap-
pens to be adjusted so that the antenna
resistance matches the transmission line
impedance, then only a small amount of
reactance, capacitive or inductive, may
be required to drop the j component.

Shunt example

Assume you have an antenna im-
pedance of 519 with a —j43Q reactance
and a feed line with a 50Q impedance.
It's usually possible to tune the transmit-
ter output so it will properly operate in
this configuration. The capacitive reac-
tance can be eliminated by a simple coil
placed in series with the shunt feed line.
The coil is adjusted to approximately
+j43Q, which takes care of any stray
reactances within the feed system. An
antenna impedance of 519 is used and
the antenna drive current is adjusted for
the correct power.

In actual practice, most engineers
would readjust the shunt feed position on
the tower so that the resistance becomes

Battison, BE's consuitant on antennas and radiation,
owns a radio engineering consulting company in Col-
umbus, OH.
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50Q. Then any adjustments would be
made in the reactive component. In this
case, you would add a small coil to
cancel the —j reactance.

If the reactance had been +j, normal
practice would dictate using a small coil
in series with a capacitor that would then
be adjusted to cancel excess +j.

X X2
o YY)

Z,, (LINE IMPEDANCE)
70+ jO

Figure 1. Typical tee network ATU as shown
in a. In b, same network showing matching
impedances with 90° phase shift. In ¢, a
matching network is developed by adding
+525.35Q reactance in series with Z,,,.

Calculations

Although most engineers have been
exposed to the equations for calculating
the reactance of coils and capacitors, it's
still difficult to do. Unfortunately, the
equations are cumbersome and often
lead to mistakes, but there are computer
and calculator programs to calculate
these values. One of the easiest ways to
solve these problems is with a frequen-
cy/reactance nomogram, which calcu-
lates the equivalent reactance in
microhenries or microfarads. These
nomographs are published in many
handbooks, so look around for one.

I use an HP-65 calculator to derive the

WWW.americanradiohistorv.com
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Zom
61+ j40
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values I need. If you would like a copy of
the calculator program, | will make it
available on request. The program
calculates all the legs for a tee network
and also gives the equivalent values in
microhenries and microfarads.

Look again at Figure 1(a). You want to
transform the antenna's 612 base
resistance to match the 70Q transmission
line. There are literally hundreds of leg
value combinations that will provide this
match, but each combination also pro-
duces another important characteris-
tic—phase shift. In the case of a non-
directional antenna, it used to be said
that phase shift didn’t matter. However,
with the increased interest in fidelity and
antenna characteristics, phase shift, even
in a non-directional system, should be
considered.

The easiest tee network calculations
involve a phase shift of 90°. Figure 1(b)
shows the results of this equation:

2, =2, = -1,

=470 x 61
= j65.350

Thus the reactance of each leg is
65.35Q, with both series legs being +j
and the shunt leg being —j.

The antenna leg already has +j40Q of
reactance from the antenna itself. This
means you need only +j25.35Q (65.35 —
40.0) of reactance in the series leg X, .
This is because j components in series
add, just like series resistances.

You may come across tee networks
with series legs (X, and X,) that use
capacitors in series with inductances.
This configuration is an indication that
the sign of the series reactance is
negative. In this case, the inductances
are used in series with the capacitors to
form the familiar variable capacitor by
tapping down the coil to cancel out some
—) reactance.

Sometimes a pure capacitive reactance
in the shunt leg provides better antenna
matching than the coil/capacitor com-
bination. This is often the case with a
folded unipole being used for stereo
operation. In this case, replacing the
shunt capacitor and coil with a vacuum
variable capacitor may result in superior
audio quality.

Next month we'll look at the currents
and component ratings in the various
legs of the ATU network.

Editor’s note: For a copy of the calcuiator program,

write to John Battison, 890 Clubview Boulevard North,
Columbus, OH 43085. BE))]
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CRL makes your
channel sound as
good as it looks

Stereo audio processing is in
yoorI future. That's why there’s no timz
ke he oresent to select the dereo
11dio processing systemn that will meet
/our needs fo- years to come.

A svstem like the (RL TVS
3JE1 televis 01 studio processor and
TVS-30(2 stereo limiter/genesator. Both
a-e designed with the superior
p=dormance features your station

nzeds. Ycu won't find a mare

irtelligently designed, high-quality TV
stered processing system anywhere. 3o,
pia- for the fuzure now with C2L's TVS.
3001 and 3002. Designed to make your
channel sounc as good as it lcoks.

Call or write CRL tcday for
completz information and a wo-cost
demonstration.

CRL Systems
2822 Xes Geneva Drive
Tempe, Arzona 85282
(8C0) 535-7648 (602) 438-C888
TELEX: 350464 CPL WPE. LD.
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ISatellite technologyl

Rating
earth-station systems

By Elmer Smalling III

Let’s consider two important, but often
misunderstood, equations used in con-
nection with earth-station design and
operation. The first is:

G/T = G —10xlog,, (T),

or the figure of merit of an earth station
is equal to the antenna gain less 10 times
the common logarithm of the sum of the
noise temperature components of the
system.

The second equation is:

C/N = G/T-Lo—Lu—K
—10xlog,o(B) +EIRP.

or the carrier-to-noise ratio of a system is
equal to the system G/T less the path loss
from the satellite to receiver less
miscellaneous system losses less
Boltzmann's constant less the receiver
noise bandwidth plus the effective
isotropic radiated power of the satellite.

G/T

The figure of merit was devised to easi-
ly compare performance figures of dif-
ferent earth-station receivers. An earth
station might combine a large, high-gain
antenna with a mediocre amplifier.
Other systems might use medium or
small dishes with high-gain amplifier
systems. You cannot tell the perform-
ance of the system simply by examining
a single component such as the antenna,
LNA or receiver. Because the combina-
tion of available components is quite
varied, the G/T or figure of merit is used
to handicap any system with respect to
its signal-gathering power.

Equation 1, the figure of merit ratio, is
easily calculated. The gain figure is the
gain of the earth-station antenna
measured in dBi (decibels above the
value of an isotropic or imaginary dipole
in free space that emits equally well in all
directions). This figure can be requested
from the antenna manufacturers or
calculated using common reference
sources. For these purposes, use 43dBi
for the gain figure G, which is the ap-
proximate gain value of a 4.5m diameter
parabolic antenna at 4GHz.

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

14 Broadcast Engineering September 1986

Determining the noise temperature
figure is a bit more difficult. You must
find the total noise contribution of the
system. The three main contributors are
the antenna noise temperature, the LNA
noise temperature and the passive equip-
ment noise temperature. You can find
the antenna noise temperature from the
antenna specs or from the manufacturer.
For this example, the antenna has a
noise temperature of 22 °K (Kelvin).

[ A: MAIN LOBE
MAX 8: FIRST SIDE LOBE
A C: OTHER SIDE LOBE
D. RESIDUAL GAIN
a, L
g
3 c
z
3 [
48° 130

OFF-AXIS ANGLE 8 (DEGREES)

Figure 1. Related to the figure of merit of the
antenna is the side lobe performance. Gain
must be controlled according to the formula
G=32-25l0g:,0 for 1°<©48°. Although the
gain restriction applies to transmitting anten-
nas primarily, it also affects receiving per-
formance.

The LNA is sold according to its noise
temperature, so it can be found on the
label. In this case it is 100°K. The passive
equipment noise temperature of the feed
system is 3°K (an average system figure).

Now you can apply all of these factors
to the equation:

G/T =G -10xlog,,(Tn)
= 43 —10xlog,, (22+100+2)
= 43 —10xlog,,124

=43 -10x2.09
G/T =22.1

You could make the equation more
detailed by adding precise passive noise
temperatures or system losses, but
because the noise temperature calcula-
tions are logarithmic, it would take large
changes to affect the video quality. Keep-
ing everything else fixed and changing
the LNA to a superior 85 ° unit buys only

WWW.americanradiohistorv.com

0.6dB/ °K. This might make a difference
in a fringe reception area or where the
antenna is of marginal size.

C/N

Equation 2, the carrier-to-noise ratio,
involves several factors besides G/T. The
second and third elements are simple
losses measured in decibels. The first,
L,, is the path attenuation from a
geostationary satellite at 22,000 miles
above the equator. This loss is approx-
imately 196dB.

The second loss, L,,, is the total of
many small miscellaneous losses, in-
cluding atmospheric absorption, rain at-
tenuation, satellite earth-station pointing
error, FM threshold margin, polarization
loss and long-term satellite degradation.
Each of these losses is small (< 1dB each)
and, for these purposes, may be lumped
together as 2dB.

The third element, Kelvin (or K), is a
physical constant that was discovered by
19th century scientist Ludwig Boltzmann
which relates molecular activity to
temperature. When converted for this
use, Boltzmann's constant is
—228.6dBW/ °K.

The next factor is 10 xlog(B), or 10
times the common logarithm of the
receiver bandwidth. For this example,
the bandwidth is 36MHz.

The last figure is the effective isotropic
radiated power of the satellite you wish
to receive. Although isotropic refers to a
lossless, omnidirectional, free-space
dipole, it is used in most literature for
satellite ERP. For this example, assume
an ERP of 34dBW.

The C/N equation now becomes:

C/N =G/T -L, -Ly —K
—-10xlog,, B +EIRP,
22.1 —196 —2 —(—228.6)
-75.5 +34,

11.2dB

C/N

To ensure a noise-free system, make
certain that your C/N level is always at
least 3dB over the receiver threshold
level. This level can be found in the
receiver specifications. A simple way to
improve G/T or C/N ratios is to increase
the size of your antenna and/or use a
low-temperature LNA (60°K to 85°K).
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WHETHER IT’S NEW CONSTRUCTION
OR RENOVATION....

Your goal is to be the best in your market by building a facility that will produce
operating efficiencies and a supetior on-air look. Letro Corporation can help
you bring together all the pieces of the technology puzzle to create the most
cost-effective physical plant you need to sell your services.

Lerro uses the interactive team approach, with you providing inputs on your
marketing strategy, both short and long range sales goals and cost constraints.
We offer technological solutions using our broad equipment lines, product
knowledge, and advanced engineering tools.

A Lerro designed and constructed facility along with our follow-up training,
maintenance program and warranties will create an environment for you to
market your product with quality, efficiency, comfort, and profitability.

Call the Lerro half of your design team today!

THE

LERRO

CORPORATION
3125 N. Broad St., Philadelphia, Pa. 19132
215 - 223-8200
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Synchronous AM in
FM systems

By Jerry Whitaker, editor

The amount of synchronous AM in an
FM transmission system is a function of
bandwidth and carrier deviation. As dis-
cussed in last month’s column, an FM
system can be tuned for optimum per-
formance by observing the amplitude and
frequency of the synchronous AM com-
ponent. The effect of bandwidth on
overall system performance for syn-
chronous AM is plotted in Figure 1.
Notice that as the —3dB points of the RF
system passband are narrowed below
400kHz, a dramatic increase in syn-
chronous AM occurs.

in

o

NOTE: 1. F MOD = 15kHz
2. Af = 75kHz
3. SINGLE-TUNED CIRCUIT

— 3dB BANDWIDTH (MHz)}
e
in

0.5 1.0 1.5 20 25 30 35
SYNCHRONOUS AM (%)
Figure 1. Typical synchronous AM content of
an FM signal as a function of system band-
width.

The data presented in Figure 1 is ap-
plicable to any bandwidth-limited FM
system, including FM broadcast transmit-
ters, TV aural transmitters, STL systems,
diplexers and transmitting antennas.

Bandwidth also affects the distortion
floor of the demodulated audio signal of
an FM system, as plotted in Figure 2. The
data applies to a test setup involving a
single-tuned circuit fed by an FM signal
with a deviation of +75kHz at a
modulating frequency of 15kHz (no de-
emphasis is applied to the output signal).
Remember that FM is a non-linear proc-
ess and that interpretation of distortion
numbers for multiple signals, such as
stereo, is not accurate. The Figure 2 ex-
ample, however, illustrates how the
bandwidth of the RF channel can set a
minimum performance limit on system
total harmonic distortion (THD).

Effects of bandwidth

Bandwidth restrictions that result in
the generation of synchronous AM and
increased THD also affect other elements
of the broadcast FM or TV aural signal.
For reference purposes, consider an FM
transmission system with a —3dB pass-
band of greater than 2MHz as a wide-
band system that presents essentially no
degradation to the air signal. At band-
widths below 2MHz, however, degrada-
tion can be observed.

16 Broadcast Engineering September 1986

I Circuits I

According to research on the effects of
bandwidth restriction on FM transmis-
sion system performance (see the biblio-
graphy), three basic classifications of
degradation can be identified: moderate,
narrow and wvery narrow bandwidth
systems.

0.4
0.3+
0.2+
017" NOTE: 1. Af = 7SkHz
~ T 2. fm = 15kHz
g+ 3. NO DE-EMPHASIS
5 4+ 4. SINGLE:-TUNED CIRCUIT
r L
F3
n +

t t u + + t + + +
01 02 03 04 05 06 07 08 09
—-3dB BANDWIDTH (MH2)

Figure 2. Typical total harmonic distortion
(THD) content of a demodulated FM signal as
a function of transmission-channel band-
width.

A moderate bandwidth system is de-
fined as a transmission channel ex-
hibiting a —3dB passband of from 1MHz
to 2MHz. Effects on stereo performance
include increased stereo-to-SCA crosstalk
and reduced stereo separation relative to
the wideband ({greater than 2MHz)
system. From the standpoint of practical
performance, however, a moderate
bandwidth system is essentially trans-
parent to program audio.

A narrow bandwidth system is defined
as a transmission channel exhibiting a
—3dB passband of from 0.5MHz to
1MHz. Typical performance limits are:

e stereo-to-SCA crosstalk 50dB to 60dB,
¢ intermodulation distortion (IMD) ap-

proximately 0.2%,

e THD approximately 0.2%,

® stereo separation approximately 50dB
and

¢ synchronous AM approximately 1%.

A very narrow bandwidth system is
defined as a transmission channel ex-
hibiting a —3dB passband of less than
0.5MHz. Such a system will experience

wWww.americanradiohistorv.com

performance degradation and a

noticeable loss of quality in on-air sound.

Furthermore, the system may be

unstable with time and temperature.

Critical parameters include:

e stereo-to-SCA crosstalk 40dB or less,

e [MD approximately 0.5%,

e THD approximately 0.5%,

o stereo separation 30dB to 40dB (be-
cause of composite rolloff),

¢ synchronous AM approximately 5%
and

® increased SCA-to-stereo subchannel
crosstalk (typical figures difficult to
estimate).

Because infinite bandwidth is required
for perfect performance from an FM
system, any reduction in bandwidth will
only degrade the demodulated program
signal. All physical systems, however,
limit bandwidth to some extent and so
the requirement for infinite bandwidth is
compromised. The extent to which it is
compromised is more or less under con-
trol of the user. A properly designed
transmitter can provide wideband
performance if properly tuned. Figure 3
shows an actual plot of an FM transmitter
passband using a cavity-type PA circuit.
Note that the —3dB passband is 2.2MHz,
which places the system into the wide-
band category discussed previously.
Modern transmitters are capable of such
performance. It is up to the engineering
staff to achieve it.

26 1T

POWER
out
kW)

e 22MHZBANDWIDTH
0 i AT -3dB 1
10 4+

It 3 | | |
T T T T T
108.5 107 107.5 108 108.5

FREQUENCY {MH2)

Figure 3. The measured overall bandwidth of
a 25kW FM transmitter.
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DENSITY determines the
input drive level to the Six-
Band Limiter. Lets you
have it your way-—open

CLIPPING adjusts the
drive level into the multi-
band clippers, deter-
mining the loudness/
distortion tradeoff.

BASS EQ provides peak-
ing boost at 65Hz, mak-
ing it easy to get the
solid punch you need for

and transparent, or solid

and dense. \
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Gain reduction meters for
each band: they provide
the information you need
for accurate setup.

Many FM stations perpetually seek
“the perfect sound”. OPTIMOD-FM
alone does it for many. The OPTIMOD
XT Accessory Chassis improved results
for some. Still, some scek even more
from OPTIMOD-FM.

We listened.

Our NCW 8100A/XT2 Six-Band Limiter
Accessory Chassis (which works with
any 8100A OPTIMOD-FM) features two new high-
frequency equalizer controls: PRESENCE and
BRILLIANCE. They complement the original
8100A/XT’s bass EQ controls, and give you fwice
the flexibility of the single HF EQ control typical
of other add-on muitiband processors.

With an XT2, your OPTIMOD-FM system is
totally immune to operator gain-riding errors
because the dual-band compressor in the main unit
is converted into a smooth, slow AGC to ride gain
ahead of the XT2. Any reasonable input level
operates the XT2 in its “‘sweet spot,”” so there’s
never any need to add external, potentially
incompatible compression.

This is good news because the time-constants
and other processing parameters in a pure,
integrated Orban system have been carefully
harmonized to achieve an overall sound that’s
{ond and bright, yet remarkably open and free
from audible side-effects.

PRESENCE boosts the
3.7kHz band to achieve
midrange balances right
for your format.

many contemporary
music formats.

g
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BRILLIANCE boosts the
10kHz band. Use it to in-
crease the sense of “air”
and ‘‘transparency” in
your music.

THE NEW ORBAN
6-BAND FM LIMITER.

(WE LISTENED)

The XT2 also excels in the most difficult of
processing tradeoffs—dclivering loudness on music
while keeping speech free from clipping distortion.
Credit this uniquely capable performance to
Orban’s patented multiband distortion-cancelled
clipping system—which we were able to imple-
ment in the XT2 system because the XT’s circuitry
is fully integrated into the processing system, not
just tacked onto the front.

The XT2 lets you have it all: natural sound,
source-to-source consistency, loudness, clean
voice, and adjustability that lets you tailor bass and
treble to vour taste and format requirements. And
thanks to its efficient single-chassis construction
and its use of the main 8100A power supply, it lets
you have the next step in Optimod processing at
an ¢xceptionally reasonable price: $2075 guggesied tisn,

We listen to our customers. Listen to our new
XT2. We think you’ll like what you hear.

Orban Associates Inc.
645 Bryant Street, San Francisco, CA 94107
(800) 227-4498 or (415) 957-1067  Telex 17-1480

orban
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Repairing
digital systems

By Martin Plude

M aybe you've run into the following
situation: You're servicing a digital cir-
cuit, and have located the section of the
board where the problem exists. You've
identified a suspect IC. It's-a 20-pin TTL
(or CMOS) device that has been conve-
niently wave-soldered solidly into place.
The only way you can think of to test
your hypothesis is to swap ICs, so out
comes the soldering iron. You spend a
considerable amount of time removing
and gingerly replacing the device. You
take a deep breath and apply power to
the unit. The problem is still there.
There's a better way to track down
problems, without unsoldering anything.
Instead of pulling out the IC (and your
hair), you can use a device called a logic
comparator to test the IC in-circuit.

Logic comparators

Logic comparators are available from a
number of manufacturers. They are
similar in operation and offer a quick
way to identify a bad (or good) IC. As the
name suggests, logic comparators use a
comparative principle to check a known-
good reference IC against a questionable
IC in the circuit under test. This method
involves placing the known-good IC in
the comparator, clipping a connector
over the in-circuit IC and observing a
go/no-go indicator.

Before using a logic comparator, first
determine the type of IC technology be-
ing used in the circuit—either TTL or
CMOS. Because of the difference in
voltage requirements for TTL (+5V) and
CMOS (+5V to +18V) ICs, instrument
manufacturers offer different models to
meet the operational requirements of
each technology.

When the IC has been identified, check
an IC data chart (usually supplied with
the logic comparator) to determine the
Vce and ground configuration of the
device used in the circuit. Most ICs use
the standard Vcc and ground arrange-
ment shown in Figure 1, but there are
just enough special configuration devices
in use that the IC chart should always be

Plude is manager, marketing planning and com-
munications, B&K-Precision/Dynascan, Chicago.
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consulted. DIP switches allow non-

standard configuration of Vcc and
ground to be selected.

Typical setup of a logic comparator in-
volves locating a source of Vcc and
ground on the circuit board for connec-
tion to the logic comparator. Logic com-
parators draw their own small power re-
quirements from the circuit under test,
mainly to light up the LED pin indicators.

After hooking up the logic comparator
to power on the board, attach the test
clip to the suspect IC. Remove the
known-good reference IC from its anti-
static case and place it in the logic com-
parator. Push the test button to initiate
the comparison.

If the IC under test is good, the tester
will indicate it. If the logic states do not
agree, a fault indication will be
displayed. LEDs adjacent to the known-
good IC will light at those pins where the
logic state of the device under test is dif-
ferent from the reference IC. This infor-
mation may direct you to another IC or
suggest another test, such as logic state
activity.
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Flguré 1. Typical power and ground pinouts
for 14-, 16- and 24-lead ICs.

Versatility
The logic comparators that are
available on the market can handle stan-
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dard and non-standard Vcc and ground
pin configurations. For non-standard
power configurations, the appropriate
connection is engaged via a toggle or dip
switch on the comparator.

Because of the small size of logic com-
parators, they can be used both on the
bench or in the field for on-site replace-
ment of ICs. Logic comparators can save
servicing time, because the questionable
component is analyzed with the equip-
ment in its dynamic, normal operating
condition.

Some logic comparators also include a
logic monitor feature, which displays the
full logic state of devices with up to 20
pins at one time. This is significantly
faster then individually probing each pin
with a logic probe. In addition, this type
of instrument provides information
unavailable from a logic probe—simul-
taneous comparison of logic states at two
or more pins.

Applications

Although logic comparators are major
time savers, they are not 100% effective
in every application. For example,
counters and shift registers must be reset
to synchronize the reference IC with the
IC under test. Otherwise, erroneous test
results may occur. Also, with some
models, high-speed triggered devices
cannot be compared. The small propaga-
tion time delay of the cable and tester
prevents identical timing in both ICs.
Other devices may require special con-
sideration for proper testing.

Logic comparators are not intended to
replace standard test instruments in the
troubleshooter’s bag of tricks. Oscillo-
scopes, digital multimeters and logic
pulser probes have their special benefits.
In certain circumstances, however, a
logic comparator provides a versatile,
hand-held device to verify the operation
of questionable ICs in-circuit and under
power.

Editor's note: With this issue, we begin a series of ar-
ticles discussing how users can troubleshoot and
repair digital-based hardware. The growing use of
digital equipment in broadcast stations has
dramatically increased the need for engineers to be
proficient in the repair of advanced electronic

systems. Be))!




JVC's CR-85CU Editing VCR. 1t's
the one video Jdeelers choose

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

Why the C3-850U7 Excellent
picture quality: the resultof an
increased S/N rato, Y-688 dubbing,
special noise seduction circuitry.
Fast, accuratzediting: the benefit
reaped from the ¢ rect drive tape
transport system and the separate
SMPTE time code address track.

The new front koad, rack-mount
design with parallzl and serial
remote contr> caoability allow
easy interfacz witn existing and
new edit systems. Built-in self
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when selecting VCRs for /4" editing.
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diagnostic circuitgm-t-h front panel
test points speed magatenance
and adjustments.

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

See your JVC Professional
Video Cealer today or, for literature

call toll-tree:
¥
B

1-800-JVC-5825

JVC CCMPANY OF AMERICA
Professional Video
Communications Division

41 Slater Drive

Elmwoaod Park, NJ 07407

JVC CANADA,
Scarborough,Ontario
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I Management I

Develop a style
to call your own

By Alfred P. Hahn

M y first day as a shift supervisor was a
flop. It’s been 18 years since then, but |
still remember it well.

I was 21 years old, not long out of the
Army. My boss liked my aggressiveness
and put me in charge of a shift, supervis-
ing another technician who was far
superior to me in experience. The first
night, I was King Kong. I tried to order
the technician around, and he didn’t
want any part of it. The next day I
stormed into my boss’s office insisting
that | wanted to fire the technician. His
response was, “You can't go around fir-
ing people.” He moved the man to a dif-
ferent shift.

Looking back, I realize that I acted
really foolish. 1 was overcontrolling. 1
thought that management meant bossing
people, which it doesn’t.

My second management job taught me
how management can get burned. Deter-
mined not to repeat the King Kong
mistake, | developed a positive relation-
ship with the engineers and technicians.
I was well respected and “one of the
boys.” Then, one day, the payroll clerk
asked me why I had approved overtime
for a technician who called in sick.

As it turned out, the technician had
been putting in false overtime claims for
some time, even before 1 became his
manager. Being the nice guy, I hadn't
been paying close attention to the time
sheets—just signing them. We were all
good buddies, so I thought there would
be no problems. Because I was too wor-
ried about my relationships with
workers, | didn't appreciate that one of
my duties was protecting the company
by making sure the employees’ time
sheets were accurate.

Both of these lessons are part of the
background | have drawn upon for
guidance in dealing with people. The ex-
periences also have been useful in
developing my own personal manage-
ment style.

Developing your own style

Is trial and error the only way to
develop a management style that's ap-
propriate for the broadcast business? The
short answer is yes, but. To speed the
process, training in management skills
and philosophies helps significantly by
heading off many painful mistakes and
buying time to grow out of problems.

Hahn is presiEent and founder of Sup;;rt
Technologies, Portiand, OR.
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for engineers

The long answer requires some self-
analysis. That means defining a manage-
ment style and how if differs from a
novice manager’s raw instincts.

It’s helpful to consider that supervisors
and managers must perform in several
dimensions. A technician’s position, on
the other hand, requires competence in
only two dimensions: dealing with faulty
equipment and interacting with bosses.

Moreover, non-managers (technicians)
receive positive strokes almost daily.
They are heroes in single combat of me
vs. machine. They walk in on chaos and
return it to order. If they're really good,
they also make the non-technical people
feel good about their equipment and the
engineering department’s service.

The positive strokes for supervisors
and managers aren't as generous, nor as
frequent. Positive reinforcement, as well
as the ability to see the tangible results of
a day's work, are two surprisingly impor-
tant job satisfaction elements. Often,
managers rely on other activities, such as
hobbies, to compensate for this lack of
job satisfaction.

Some novice supervisors perceive
their roles as coach or leader and, to
some degree, they are. However, becom-
ing the leader of the TGIF club at the ex-
pense of other job dimensions is inviting
failure. Such managers will be perceived
as unable to effectively evaluate or
truthfully critique employees.

Management isn't a popularity contest,
and it is important for the manager to be
results-oriented. Any chief engineer or
director of engineering who doesn’t
understand the bottom line is in for a real
surprise. Station managers expect their
chiefs to understand the value of an effi-
cient engineering department. A chief
engineer who fails to direct the engineer-
ing staff in an efficient manner, both in
terms of personnel and equipment, may
be looking for other employment.

Multidimensional behavior
One key to effective management is
multidimensional behavior. The term
simply means that you adapt your
responses to problems based on each
particular situation. A good supervisor or
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manager doesn't respond to every crisis
in the same way.

Unfortunately, multidimensional be-
havior is uncomfortable or even im-
possible for some engineers. This is
especially true for engineers who have
spent a great amount of time dealing on-
ly with equipment and have developed
few interpersonal skills. Engineers who
have broader backgrounds usually find
themselves somewhere in the mid-
dle—learning day by day.

Some people perform well in some
managerial dimensions, but not in
others. They ultimately fail because they
can't achieve a balance. For instance,
someone may be excellent in dealing
with supervisors and subordinates but
cannot relate well to peers in other sta-
tion departments.

A manager needs peer-level respect to
effectively communicate with other
departments within the station. Without
effective interdepartmental communica-
tion, the engineering manager is in a
continual battle for support in terms of
resources and respect.

Engineering managers who are task-
oriented often feel inadequate in give-
and-take encounters with peers. These
managers want to deal on a black-and-
white basis—things must be done their
way or else. They will even use a little
brinkmanship to get their way. When
they become uncomfortable with peers,
they either try an autocratic bluff or
retreat to their offices to hide out for a
while. It is the classic fight or flight reac-
tion to stress.

On the cther hand, no one likes
managers who spend all of their time ap-
peasing their bosses or who sacrifice
subordinates to make themselves look
good. Clearly, a balance is needed.
Managers who are not multidimensional
can be blindsided. It is necessary to
develop techniques for dealing with
problems and reaching goals that earn
the respect of your subordinates, bosses
and peers. A good management style
does that for you.

If you are currently in an engineering
management position, you may have
identified some of your strengths and
weaknesses. If you are not a manager, do
you hope to become one? In either case,
additional training may be helpful.
Editor‘s note? Thi;article Was adaT)ted froF‘E’er-
sonalizing Your Management Style,” which appeared

in the July 1986 issue of Microservice Management
magazine, an Intertec publication. |;r;))))]




-Dazzle ' m with technical brilliance. -

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

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

Carts have been around for
thirty years because they're a great
package—easy to handle and store,
easy to record and re-record, easy to
label and identify. Best of all,
they're cued-up from the moment
you put them in the machine.

Try that with a CD, turntable or
reel tapel

The engineer’s challenge is not
CD versus the cart, vinyl LP or reel
tape—but impreving all broadcast

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

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

Cart 'em-up

with Tomcat &

Micromax.

1985 Pacitic Recorders & Engineering Corporation
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master quality sound sources better
than any other cart machine.

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

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

The Choice for More
#1 Stations.

Pacitic Recorders & Engineering Corporation
2070 Las Palmas Drive

Carlsbad, CA 92008

{619 438-3911  Telex: 181777
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Wired for stereo

By David L. Bytheway

Develop a fresh approach to audio interconnection—without forgetting
the traditional methods—and your stereo TV audience will hear the difference.

To many of you, the word audio con-
jures up thoughts of demons, nightmares
and black magic. The basics of audio are
simple to understand, but in practice,
there are many problems to solve on the
way to obtaining topnotch performance
in a broadcast installation, especially
with the new demands of TV stereo.

You don't really have to learn black
magic, however, or fumble your way
through nightmarish ordeals with the
demon audio. Although there are many
possible ways to get the most out of your
equipment, the simplest methods are the
best. The following is a collection of
ideas that will help you take a fresh, up-
to-date approach to achieving optimum
performance from your TV audio
facilities.

Voltage matching
The traditional method of intercon-

Bytheway is an analog circuit design engineer for the
Robert Bosch Corporation, Salt Lake City.
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necting audio equipment in the broad-
casting world is based on 6008 sources
and loads in all audio equipment. This
standard comes from the early telephone
days, when open wire transmission lines
had a characteristic impedance of 60012
Because the equipment used with these
lines had 6002 input and output im-
pedances, 6009 became the standard for
audio interconnection, and is still in
general use today.

Advances in monolithic technology
have made it possible to design both in-
put and output stages with far better
performance than older designs, which
relied on signal-coupling transformers.
Besides providing lower distortion, lower
noise and better handling of balanced
lines, op-amp-based circuits make it
possible to use the technique of voltage
matching to its fullest advantage.

The basic idea of voltage matching is
to use low-impedance sources and high-
impedance loads everywhere. In 1978,
the International Electrotechnical Com-
mission (IEC) published a standard that
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stated that all outputs should be 502 or
less and that all inputs should be 10k or
higher. With the exception of some
broadcast equipment, the majority of
professional audio devices manufactured
today conform to this standard. The use
of voltage matching is the key to improv-
ing audio performance.

The first and most important advan-
tage of voltage matching is the large in-
crease in bandwidth that is possible on a
system level. Second, interconnections
and terminations are easier. Every out-
put is treated as a voltage or low-
impedance source, every input is treated
as a bridging or high-impedance load,
and no terminating resistors are used.
Equipment patching is straightforward
and simple. With this scheme, you can
feed multiple loads from one source.

Third, because smaller signal currents
flow, less crosstalk is produced.
Capacitive coupling is also reduced as a
result of the lower impedance held on
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Figure 1. Frequency response of a 1,000-foot
cable when used in both voltage-matched and
600 impedance-matched systems. The
markers represent the —3dB points.
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Figure 2. Frequency response of a 1,000-foot
cable with various values of source im-
pedance. The flattest response results in a
source impedance of approximately 6061
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Figure 3. Circuit model used to approximate the characteristics of an audio cable less than one-
tenth wavelength long at 20kHz. The frequency response depends on the line’s load and source

impedances.

the line. Fourth, the reduction in loading
provides a more linear operation. Almost
all output circuits in general use today
have higher distortion when operated in-
to their minimum rated load impedance.
Fifth, voltage matching provides greater
headroom and dynamic range.

Comparisons

In order to see the relative advantages
of using voltage matching, some tests
were made on a typical audio cable (a
twisted pair with foil shield) 1,000 feet
long. These tests were conducted with
wideband transformerless balanced
drivers and receivers. The source and
load impedances used on the 1,000-foot
cable were varied according to the test
conditions.

The lower plot in Figure 1 shows the
cable’s frequency response with the
typical 6002 source and load im-
pedances. The upper plot shows the
same cable using an optimized voltage-
matching technique. There is an increase
of almost eight times the bandwidth.
Note also, that with voltage matching
there is essentially no level loss in the
passband from terminating the cable.
The 6002 termination produces more
than a 6dB loss in level.

Optimum output impedance

Some engineers believe that the best
way to accomplish voltage matching is to
use an output impedance that is as low as
possible. They think this will overcome
the audio cable's capacitance and pro-
vide the most bandwidth. Recent
research shows, however, that the 0Q
output impedance is not optimum. In
fact, it can cause frequency response
peaking and transient overshoot.

Figure 2 shows the frequency response
of a typical 1,000-foot audio cabie ter-
minated with a high-impedance load and
driven with various source impedances
ranging from 02 to 600Q. The driving
impedance that provides the widest
bandwidth and flattest response is about
60f2. Therefore, when a voltage-
matched system is used, the best output
impedance for driving typical audio
cables is from 50Q to 60Q. These results
have been confirmed by a number of in-
dependent sources over the past few
years and entire facilities have been built
this way.

Circuit model
To show how this frequency response

peaking is produced, an empirical circuit
model was developed to analyze these
audio cables. Figure 3 shows that the cir-
cuit formed is essentially a second-order
low-pass filter. The filter's frequency
response is dependent upon all the cir-
cuit values. When the R, L and C of the
cable are fixed according to the cable’s
length, then the response is determined
by the source and load impedances con-
nected to the cable.

This lumped circuit model corresponds
to the incremental model used to derive
transmission line characteristic impe-
dances. At audio frequencies, the wave-
length of the signals is much longer than
the length of the audio cables. Therefore,
the cables do not exhibit transmission
line effects.

The free-space wavelength of a
20,000Hz signal, for example, is 15km,
which is approximately 9.3 miles. It is
generally considered that when a cable is
one-tenth of a wavelength or less, the
cable does not exhibit any transmission
line characteristics such as reflections or
standing waves. This makes it possible to
use audio lines of 5,000 feet or more
without having to consider transmission
line effects. One audio system built in
1983 successfully handled cables of
3,000 and 7,500 feet in length with
superior results because the cables were
driven with voltage-matching techniques
and used no transformers.

Alternatives to voltage matching

Some broadcast plants have used 150
impedance matching to lower the effects
of cable capacitance and to increase
bandwidth. Although this does result in
some increase in bandwidth, the benefits
are still not as great as those of the
voltage-matching method. Figure 4 illus-
trates the difference between a voltage-
matched system and a 1502 system driv-

1,000 FEET
o

1,000 FEET

ing the same 1,000-foot cable. The 1500
load requires much higher driving cur-
rents from the output stages, resulting in
higher distortion levels. The increased
distortion levels result from the difficulty
in designing high-current, low-distortion
output drivers. Figure 4 also shows in-
creased voltage drop from the cable
resistance, which forms a voltage divider
with the load. In addition, equipment
selection for this type of system is limited
because most audio devices are designed
for 6002 loads.

System simulation

To simulate the frequency response of
an actual audio system, additional tests
were conducted using three distribution
amplifiers, a routing switcher and 2,000
]
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Figure 4. Comparison of frequency response
for a 1,000-foot cable when used in voltage-
matched and 150Q matched systems. Markers
represent the —3dB points.

feet of audio cable (see the block
diagram in Figure 5). These are standard
off-the-shelf products, designed for
voltage matching with a —3dB point of
approximately 160kHz and a frequency
response specification of +0, —0.1dB
from 20Hz to 20,000Hz.

The total system response is shown in
Figure 6. The upper plot is the frequency
response of a voltage-matched system
with 66Q sources and 20kQ loads. The
lower plot is the same system with 600
impedances throughout. The results are
dramatic. The 6002 system is approx-
imately —9dB down at 20kHz, while the
voltage-matched system is less than
—0.3dB down at the same frequency.
These results speak for themselves.

Note that the system’s frequency
response limiting factor is not the

Continued on page 26

ROUTING
SWITCHER

HETWORE
ANALYZER

Figure 5. Block diagram for a test setup of 2,000 feet of cable, three DAs and an audio routing

switcher.
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“Makegood?

What'’s a
makegood""

How soon they forget.

All those people from Anchorage to New York who already
use Sony Betacart™ Systems.

They forget about downtime. They forget about on-air
backup systems And they forget about ad agencies demandmg
damngood makegoods. B,

Why? o Ry

Betacart is the smart cart machine. *]

Microprocessors keep constant track of
forty cassettes. They maintain system alignment.
They run self-check diagnostic routines.

And Betacart’s simple operation not only :
prevents human error, it prevents human boredom. “sg .

Technicians at KDNL, St. Louis use their Yy RN r
Betacart to put snap into station breaks. For station IDs
they shoot logo artwork, add movement with digital effects and
air the cassettes through the Betacart. Now there are no more
dull title cards at KDNL.

At WDBJ, Roanoke, commercial delivery has improved
dramatically. So has the picture quality of the spots.

Carl Guffey, director of operations, reports: “The sales
staff is happy, traffic is happy the engineers are happy and the F

general manager is ecstatic.’
Want to improve your station’s commercial outlook?
# %Put the Gold Standard to work for you.
Call Sony Broadcast at (201) 833-5231. S ONY.

SN BRUADLAST,

Sony Bro d P oducts Company, 1600 Que e Rd., Teaneck, NJ 07666. ® 1985 Sony Corporation of America Sony 15 a registered trademark
..and Betaca rodemark of Sony Corporation Ph gp ed a WNETNka
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Figure 6. Frequency response of the test
system described in Figure 5 when used in
both the voltage-matched and 600Q matched
configurations.

System One is COST EFFECTIVE.

System One plus PC

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

mable instruments.

o ¥
Audio .
precision
PO. Box 2209
Beaverton, Oregon 97075

503/297-4837, 1-800/231-7350
TELEX: 283957 AUDIO UR

Now, that's the way
to test audio !
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Continued from page 23

amplifiers, but rather, the cables
themselves. The test was repeated
without the routing switcher. The results
were indistinguishable from the first
test, showing that a system’s ultimate
bandwidth may be limited by the cables,
rather than the equipment chosen. This
is true even when using the voltage-
matching method.

Implementing voltage matching

The vast majority of audio equipment
manufactured today can operate in the
voltage-matching mode. Many of the
more popular videotape machines have
back-panel switches that select 6002 or

L,/
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voltage-matching operation. Many
routing switchers, distribution amplifiers,
audiotape machines and mixing consoles
also are manufactured in accordance
with this standard. There is some equip-
ment, however, that will require
modification in order to work this way.
Devices that have a true 6002 input im-
pedance can be modified with simple dif-
ferential buffer amplifiers that are
available from a wide variety of sources.

Transformers and voltage matching

Transformer-coupled equipment re-
quires careful consideration. Although it
is certainly possible to manufacture
equipment with transformers that meets
the voltage-matching standard, most
broadcast transformer-coupled equip-
ment does not. Most transformer-coupled
equipment actually has an output im-
pedance of 1009 or less. In this case, no
modification is required to lower the im-
pedance. However, the transformer may
need to be loaded properly in order to
obtain correct frequency, level and tran-
sient response.

If a device is designed to be terminated
in a 600Q load, simply connect a 600
load resistor across the output. The
device can then be treated as a voltage
source and connected to the system as
any other equipment. It is best to make
the modification within the equipment
cabinet. This prevents the resistor from
being altered or removed during normal
servicing. After the modification, it may
be necessary to recalibrate or reset the
equipment reference levels. This is
especially true in the case of tape
recorders. Fortunately, much of today’s
equipment is actually designed to be
operated into a high-impedance load.

Long lines

When long lines are used, the cable ca-
pacitance can present a considerable
load to the line amplifier. For example, a
1,000-foot cable with a capacitance of
30pF per foot presents a load of 0.03uF.
This capacitance has a reactance of
265.3Q2 at 20,000Hz. An output driver
that is capable of driving a 6009 load
may current limit when attempting to
drive this reactance at high frequencies.
[f it does, it may produce a nasty sound-
ing distortion that is similar to slew-rate
limiting. The solution is to use high-
current output drivers to drive cables in
excess of approximately 500 feet.
Sometimes, low-capacitance cables can
be used where it is necessary to run long
distances.

Terminating the other end of the line
with a low-impedance termination only
makes this problem worse. Because this
termination is effectively in parallel with
the cable capacitance, the termination
further increases the loading on the driv-
ing source. High-current output stages
are available in some routing switchers
and distribution amplifiers. These
designs should be used whenever you're
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SYSTEMS

5000 SERIES

The First No-Compromise
Modular Radio Console...
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At A Down To-Earth Price: 16 Channels, Under $10,000.
THE FEATURES YOU \WANT — THE DEPENDABILITY YOU NEED—
® |6 Modular Stereo Channels. ¢ DC Controlled - No Audio On Pots.
® Program, Audition and ® Rugged Modular Construction.

Mono Mixdown Balanced Outputs. * Penny & Giles Slide Faders.
¢ Telephone Mix-Minus Buss. * ITT Schadow Switches.
¢ Full Monitoring Facilities. ® NES5532 IC Module Design.
® Remote Equipment Start/Stop. * External Requlated Power Supply.
* Remote Module Control. » Superb Audio Performance Specs.
e Standard Digital Clock and Timer. * Most Important, Arrakis Systems

* Optional EQ and Effects Modules. Designed-in Ultra Reliabiltty!

For features, performance, price and reliability,
NOBODY BUILDS COVSOLES LIKE ARRAKIS.
Call (303) 224-2248
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RELATIVE PHASE SHIFT
10°
20°
30"
40°
B0~
Fo®
BO*
ag®

ATTENUATION
- 0.06562dB
-0.2658dB
- 0.6022dB
—1.0806dB
-1.7090dB
—2.4988dB
—3.4654dB
—-6.0206dB

Table 1. Predicted attenuation from phase shift between two signals.

forced to feed a long line. Even
transformer-coupled outputs are not im-
mune to this effect. Outputs capable of
driving loads as low as 150Q may be
necessary. This is true even though the
other end of the line has a high-
impedance load.

Phase response

What kind of phase response is re-
quired to ensure good stereo signal
distribution and mono compatibility?
The audio signal paths should be the
same for both the right and left channels.
The signal's ultimate mono compatibility
is determined by the relative phase
response match for the two channels
rather than the absolute phase response
of either channel alone. Table 1 shows
the level loss when identical left and
right channel signals are mixed and one
channel has a phase shift relative to the
other. Note that even with a 40° phase
shift, the cancellation is just 1dB. If care
is taken to see that the left- and right-
channel signal paths are the same, there
will be far less than 40° of relative phase
shift between them.

Stereo or mono DA

Many TV engineers are concerned that
they must have a stereo distribution
amplifier or switcher in order to properly
handle stereo signals. Although it may be
more convenient mechanically, there is
no need to purchase new DAs when
upgrading to stereo, as long as identical
DAs are used for each left- and right-
channel pair. This is essentially true of all
audio equipment with the exception of
compressors or limiters. These devices
must be operated as a stereo-coupled
pair so that L and R channel gain and
phase relationships remain constant.

Optimizing phase response
In most instances, the optimum phase

THD
1.000%
0.3162%
0.1%
0.02162%
0.01%
0.003162%
0.001%

response is one that has a constant group
delay and is smooth and linear as fre-
quency increases. Although this perform-
ance is impossible to achieve in practice,
you can come close. The best rolloff
shape to produce these results is the
bessel or maximally flat-phase response
curve. A system will approximate this
desired rolloff when it is free from tran-
sient overshoot. An easy way to deter-
mine a system's response is to apply a
square wave. When viewed on an
oscilloscope, the output square wave
should have smooth rise and fall edges
with a logarithmic shape. Also, there
should be no evidence of slew-rate
limiting or overshoot.

This criterion was used when choosing
the best output impedance for driving
audio cables in the voltage-matching
tests. Voltage matching, done properly,
not only extends frequency response,
but also produces a more linear phase
response as well. In addition, like fre-
quency response, the ultimate phase
response may be determined by the in-
terconnect cabling rather than the in-
dividual amplifiers.

Distortion and noise performance

A quick comparison of professional
audio equipment and high-grade con-
sumer equipment shows that the profes-
sional units often have much higher
distortion levels. It is now possible to
design signal-distribution equipment
with THD levels that are at or below the
device's noise level. Table 2 compares
percentages of THD to equivalent noise
level. When you purchase equipment,
compare its performance to this chart.
Top-quality equipment will have noise
levels close to the THD equivalent noise
levels shown on the chart.

When a complete facility is designed
with this kind of equipment, a signal
from any source could be passed through

EQUIVALENT NOISE LEVEL
—40dB
- 50dB
—80dB
—70dB
- 80dB
— 80dB
— 100dE

Table 2. Comparison of noise and THD percentage levels. Equipment should have THD

percentage levels close to the noise level.
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the entire distribution system with no
audible degradation in noise or distor-
tion. This makes it possible to build a
signal-distribution system that can pass
the signal from the best digital source
without degradation. A compact disc
player, for example, is capable of distor-
tion levels lower than 0.002% and a
dynamic range of 96dB.

The simulated distribution system used
in the voltage-matching tests had a
measured noise level of -93.5dBv
(referenced to 0.775V) in a 20kHz band-
width and a measured THD of 0.0018%
at 1,000Hz through the entire system. In
addition, the maximum signal level was
+27dBv, which gives the system a
dynamic range close to 120dB. This
system could, therefore, pass a compact
disc signal essentially without degrada-
tion, because its noise level is more than
25dB better than the disc player and it
has lower distortion levels. This perform-
ance level is available from a number of
manufacturers today, but careful equip-
ment selection is needed.

How much headroom?

Experience in the recording industry
has shown that a minimum headroom of
20dB above zero-reference level is need-
ed throughout the entire signal chain.
This is because the human voice can
have a peak-to-average ratio of 20dB.
Newer digital music signal sources re-
quire even more headroom, as much as
25dB or more. As a result, the broadcast
plant zero-reference level must be
carefully chosen to provide adequate
headroom.

A +4dBv reference level usually is pre-
ferred. Because most of today's equip-
ment has a maximum output level of
+24dBv, this leaves a minimum of 20dB
headroom. This means a +8dBv system
will have only 16dB of headroom and
may be driven into clipping on many oc-
casions. In order to obtain the 20dB
margin for a +8dBv system, the equip-
ment must be able to handle +28dBv
signal levels.

Although some equipment is available
that can handle these high levels, it is not
common. With the heavy demands of
music, the +4dBv reference, along with
equipment that can handle levels of
+28dBv or more is the preferred option.
This combination gives approximately
24dB of headroom. The lower noise
levels present in today’s equipment
make the +4dBv reference level prac-
tical, giving a wide dynamic range with
low noise. Most equipment manufac-
tured today can run at either +4dBv or
+8dBv reference levels, so it is not dif-
ficult to convert to the +4dB standard.

Balanced and unbalanced connection

Connecting balanced equipment to the
broadcast chain usually is straightfor-
ward. However, interfacing to unbal-
anced equipment can be troublesome,
especially when transformerless equip-



YOU KNOW DATATEK'S REPUTATION FOR QUALITY.
NOW COMPARE US FOR VALUE.

USE THE PERFECT MATES
FOR YOUR STEREO SWITCHING
AND DISTRIBUTION NEEDS.

R

The D-525 is a 2-channel Audio D.A. with
6 balanced outputs per channel. it can be used
for cne monaural input with 12 outputs, two
monaural inputs with six outputs each, or one
stereo input with 6 stereo outputs.

Ten D-525 amplifiers fit in one DF-609
5" Rack Frame, providing 120 balanced
monaural or 60 balanced stereo outputs in
only 3 rack units.

Front panel gain controls and clip level
indicators.

Individual power supply.

We will be happy to assist in the selection
of Datatek products to meet your exact needs.
Call toll free: 1-800-882-9100.

TheD-4317Aisa20x2 Monaural or 20x1 Stereo
Audio Switcher, self containedina 13/4” Rack
Frame. It can be used with a D-4304A
20x1 Video Switcher, for 20x1 videolstereo
audio switching.

Maximum audio output is + 30dBm balanced
for excellent “headroom’” and audio dynamic
range is in excess of 100dB.

Remote control panels operate over a single
coax line.

See Us at SMPTE
Booth #1136

DATATEK
W 4 CORP

1121 BRISTOL ROAD » MOUNTAINSIDE, N.J. 07092

(201) » 654-8100 » TELEX 833 541
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Figure 7. A single-level stereo switcher derived from two mono switchers. The design provides

enhanced stereo switching capadbilities.

NEED TO EDIT AUDIO _
FASTER? ==

Wlth Our

Edit Suite

Specially designed for television, the
ESAM from Graham-Patten Systems
lets you edit audio the same way you ;
do video. . .operating from the edit 1
keyboard. Only the ESAM has a proven
track record in edit system integration:
for Ampex ACE, CMX, Calaway,
Convergence, Grass Valley Group, and
other editing systems that operate a
production switcher. Tailored to the
needs of every facility, ESAMs are offered in 8-, 12-, and 16-input models.
Additionally, an electronically controlled programmable equalizer is available for
the 12- and 16-input models. Here are just a few other innovative ESAM features:

sttt |jm=a

Model 608 (New for '86)

@ Qperates like a video switcher with preset, program & preview busses

® Manual & full edit system control of source selection, transitions, & previews
® Separate electronics & control panels for maximum flexibility & compact size
® Delivers high quality demanded by recording & post production professionals

Yet there’s more! For a complete brochure, call us toll free:

@5

Inside Calif.: (800) 422-6662  Qutside Calif.: (800) 547-2489 » TWX 910-333-6065

See Us At
SMPTE Show,

GRAHAM-PATTEN SYSTEMS, INC. Booth #746

P.0. Box 1960, Grass Valley, CA 95945
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SINGLE
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SWITCHER

ment is used. The advantages of trans-
formerless equipment are many and
varied. The greatest advantage is that
well-designed transformerless systems
simply sound better. Entirely trans
formerless facilities have been built with
great success, and the trend seems clear.

The major objection about transform-
erless systems is that there is no way to
break ground loops. in fact, a
transformer is not connected into the
grounds at all. A ground loop can exist in
either type of system. Careful grounding
techniques are important to ensure the
success of transformerless systems. Their
performance often exceeds that of
similar transformer-coupled systems in
terms of noise, distortion, hum rejection,
bandwidth and, most importantly, sound
quality.

A transformerless differential-input
stage can be driven from either a bal-
anced or unbalanced source. When un-
balanced outputs are used, the grounds
should be tied at the source. Tie the
signal to the differential inputs and leave
the grounds unconnected at the load.
This enables the common-mode rejec-
tion of the differential inputs to reject
any noise induced in the cable, even
though the source is unbalanced.

The only time input transformers are
needed is when there is a large amount
of common-mode voltage present or
when a specific terminating input im-
pedance is needed, such as with telco
lines. Within the broadcast plant,
however, transformers are seldom re-
quired, and are actually undesirable. In
practice, the common-mode rejection of
a well-designed transformerless input
stage can easily exceed the best
transformer designs.

Transformerless output stages, how-
ever, require special attention when con-
necting to unbalanced loads. Many
balanced transformerless output stages
use two amplifiers, one for each side of
the line. If one of these amplifiers is con-
nected to ground, which is what happens
in an unbalanced load, large short-circuit
currents can flow. At worst, this will
destroy the output stage. At the least, it
will cause increased distortion and
crosstalk Jevels. Unbalanced loads should




PRY9 MKIl

THE BALANCED BUDGET ATR

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

term reliability.

Help for Deadline Dodgers When
deadline pressure hits, the PRYQ MKII
comes 1o your rescue with new mi-
croprocessor-controlled cueing and
editing features: A highly accurate
real time counter. Zero locate and
address locate fo find your cue and
stop right on the money. Plus auto
repeat for timing and rehearsing. The
seconds you save will show in your
production quality ... and your blood
pressure. Other features include edit
mode, tape dump, self-sync, input
and output mode switching, input
and output level calibration, and
front-panel vari-speed. Console, re-
mote control, and monitor panel
available as options.

Counton It The Swiss-engineered
PRY? MKII has earned its reputation
for reliability. From the massive die-
cast chassis fo the servo capstan
motor, every part is milled and drilled

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

Pure Performance

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

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

All This for Not Much Competi-

fively priced, the PR?9 MKII carries

the lowest suggested list price in the
under-$2500 class. For more informa-
fion, contact your Revox Professional
Products Dealer. Find out how easily you
can fit the PR MKII's balanced perform-
ance info your station’s budget.

SV ES REVMOX

Studer Revox America, Inc., 1425 Elm Hill Pike, Nashville, TN 37210/(615) 254-5651
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be driven from only one side of such a
balanced output driver. The other side
should be left unconnected. This con-
figuration typically results in a level loss
of only 6dB.

Floating output drivers

There is a new kind of driver available,
called a floating output driver. [t
operates like a transformer-coupled out-
put in that it delivers the correct signal
level between the + and — output ter-
minals no matter what kind of load is
connected, whether balanced or un-
balanced. This driver has the additional
advantage of automatic adjustment of
the signal level so that if an accidental
short circuit takes place, shorting one
side of the line to ground, the shorted
output shuts down and the other side in-
creases its output to deliver the correct
signal level without interruption or
distortion.

Single-level switching

The flexibility and productivity within
a broadcast facility can be increased
through the use of a central routing
switcher. This is a large switching matrix
to which all the sources within a facility
are wired as inputs, and outputs are pro-
vided in all the production areas. This
design allows any signal to be routed to
any location within the facility without
using a patchbay. There are even TV
master control switchers that use the
central switching matrix rather than a
separate matrix, making all sources
within the plant available to the operator
without patching or wiring changes.

Traditionally, when stereo signals are
distributed, two identical routing switch-
ers are used, with one switching level for
the left channel and another level for the
right channel. Usually, any mono
sources or destinations are wired into the
left channel, although they could be
paralleled to both channels. This method
limits the flexibility of feeding mono
signals to stereo destinations, because
the switching levels are separate.

One way to simplify the central switch-
ing of audio in which stereo signals are
involved is to use single-level switching.
This is done by placing all audio signals
within a single level of the audio switch-
ing matrix. Both left and right channels,
and mono signal sources and destina-
tions, are connected to the matrix.

The main advantage is that it is now
possible to do stereo channel reversals,
mono to left and right, as well as left-to-
stereo and right-to-stereo feeds without
special outboard mixers or hardware.
With the addition of a few dedicated ac-
tive mixing amplifiers, it is also possible
to do re-entry left and right to mono mix-
ing within the routing switcher. Even
phase-reverse amplifiers with re-entry
could be accommodated. These features
greatly increase the flexibility of any
signal-distribution system and can be
built with current equipment.
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LEFT CHANNEL

30 LEFT INPUTS
10 MONO INPUTS
40 OUTPUTS

30 LEFT INPUTS
30 RIGHT INPUTS
10 MONO INPUTS

70 TOTAL INPUTS
B0 OUTPUTS

TRADITIONAL METHOD

RIGHT CHANNEL
30 RIGHT INPUTS
10 MONO INPUTS
40 OUTPUTS

TOTALS: 32 10x10 MATRIX CARDS
8 QUTPUT CARDS

- SINGLE-LEVEL METHOD

TOTALS: 56 10x10 MATRIX CARDS
8 OUTPUT CARDS

In an 80x80 single-level switcher, these
portions of the matrix provida the stereo
channel reverse features. They also in-
crease the toial number of matrix cards

40x40
LEFT
th | CHANNEL
—
-
o . P
= -
= / 40x40
RIGHT
CHANNEL
i
B0 OUTPUTS

required over two 40x40 matrices.

Table 3. Comparison of the number of matrix cards needed to build a single-level switcher and
a 2-level switcher. The single-level design is more flexible, but requires more matrix cards.

The control of such a matrix can be ac-
complished in many ways. With the
sophisticated microprocessor-based
systems available today, it is possible to
make the actual control of such a system
essentially transparent to the operator
using standard equipment.

One disadvantage of this system is that
it does require a single, large audio
switching matrix instead of two smaller
matrices. The large matrix may cost
more than the two smaller matrices, but
the larger matrix is a much more flexible
way to configure a system. Figure 7
shows how a matrix such as this would
be configured.

It should be noted that if mono mixing
is desired, some dedicated inputs and
outputs are required to feed an outboard
mixer with re-entry provisions to
develop the stereo-to-mono mix. The
same design would be required for phase
reversal. These features are optional,
however, and the basic features can be
configured in a straightforward manner.

Table 3 compares the two methods of
configuring a matrix. The design pro-
vides 10 mono and 30 stereo sources and
destinations and the switcher is con-
structed with a commonly available 10 x
10 matrix card.

The realization of a truly high-perform-
ance stereo audio signal-distribution

WWW.americanradiohistorv.com

system is now possible using these and
other high-performance techniques.
Many of these techniques have been
used in the recording industry for years.

Providing your TV audience with high-
quality audio is certainly worth the ef-
fort. In actual practice, when high-
quality transformerless systems are used,
the audio difference can be discerned
even on a 4-inch TV speaker. Don't
short-change your audience. They can
hear the difference.
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Almost
half the United
States broadcast
industry has dis-
covered the perfor-
mance, operational and
cost advantages of recording
their critical audio . . . music . . .
onto cartridges. Whether dubbing
from vinyl records or compact discs,
these broadcasters produce reel-to-
reel sound quality over-the-air and, at
the same time, experience all the
advantages of cartridges. Here's why
they, and we believe in music . . .
you can too!

Quality Makes Carting
Music a Reality

International Tapetronics
Corporation/3M cartridge
machines and today’s pre-
mium cartridges, such as
the ScotchCart® broadcast
cartridge, allow sound
reproduction with virtually
no audio degradation.

Flexible Programming with Less Errors

An all-cart format reduces operator and
format errors, such as playing the wrong
cut off an album, compact disc or reel-to-
reel tape. It also allows prerecording and
editing of program segments facilitating
precise program control.

Easier to Use

Unlike vinyl records, compact discs
or reel-to-reel tapes, cartridges auto-
matically recue after each play.
Cartridges can also be easily preloaded
into multiple machines providing valu-
able extra time for announcers. Plus,
labeled cartridges are easier to read,
file and locate.

Sound Better and Save Money
A vinyl record played 40 times loses
its sound quality, especially when made

of recycled
materials. Car-
tridges eliminate “cue
burn” and provide hun-
dreds of plays with
consistent audio quality.
You'll save money just by pre-
serving the vinyl as a library
master. Cartridge machines are also
more durable, less subject to damage
and utilize less space than turntables.

Call today to take advantage of
carting music on ITC’s complete line
of cartridge machines.

M 99B Cartridge Machines, “The Best"

B DELTA Cartridge Machines,

“Today's Most Popular Cartridge Machines”
B OMEGA Cartridge Machines,
“Affordable Performance

You Can Trust”

When newer technology
emerges, it will come from
International Tapetronics
- Corporation/3M, “The Leader
| inReliability and Service.”

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

International Tapetronics Corporation/3M
2425 South Main Street

PO. Box 241
Bloomington, lllinois 61702-0241

3M hears you...

See us at Booth #538/601
at the SBE National Convention in
St. Louis, MO 10/14-10/16/86!
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Panasonic brings you M-I1.
The broadcast recording system our
competition can't seem to duplicate.




Now you can shoot, edit
and broadcast with 1" quality—
on =" casseltes.

When it comes fo broadcast systems, it appesrs
aur cormoetition has bzen erased. Because re
ather fcrmat can match the spectacular cerformr -
ance oF VI *rom Panrasonsc.

With M-U*s metal particie tape systen, you can
use the same compact €0- or poc=at-size 20-mar-
ute cass=uz irom ENG/EFP right twough 2diting to
cn-air broadcast. With 4.5MHz baadwJdth (-2dE.
30dB S/N and burst signal insert.on fci phass
alignment and iit.er ccrrecton, M-1 is *e single
solutior. *o all your broadcast neezs.

In fact each umt in the M-I line cffers som=
pretty wr-cammon common featurss like four aud.o
racks (*wo lirear and two FM), an intedral longiae-
ainal ard veriica: \nterva' time cooe/time date
generatcr witn oresettab'e user birs ard Dolby™-C
noise reductior.. And M-H groducts utivze a
standardc edit conirol interfece, sc you can

upgrade graduahy i you like.

AU-5£0 Studio YCR. Thris compact.
rack-mouniabde VChR Yas ah the ad-
vantages and fenctions of
conventional r2corders it

WwWWw.americanradiohistorv.com

the beneft of the M-II format. The AU-850 provides
viceo anc audio performance as good as—if not
petter than—that of 1" VTRs. !n a /2" 2assette format
that lends itself to station automation. it rezoras and
plays eith=r 90- or 20-minute cassettes, and pro-
viCes smooth action, variable slow moticn es weil as
trezze frame. And the AU-650 can perfarm framz-
ac:urate automatic editing with mulii-genieration
transparency. There's also an interna! TBE io assure
on-air quaiity playback.

AU-500 Field Recorder. The AU-500 dfiers the cor-
tatility anc functions demanaed by E®'G€FP users,
while providing picture quality compareb'2 to 1'—
all on either a 90- or 20-minute cassatle. This small,
rucgedly Gesigned unit is equipped with confidence
feM color prayback, automatic backspece editing.
TBT/DOC connection, search functoir gnd warning
mnaicators that alert the operator shousd secording
prcblems arise and the AU-500 acconm.odates
MTSC comoosite or various componen® input signals.

The AU-400 Camera Recorder. This Ngmtveignt,
compact camera recorder provides ENC users wiih
more than 20 minutes of recording, a2 a picture
Guality that rivals that of 1" VTRs. The #U-500 also
features B/VW/ video confidence playbazk through the
camera’s viewfinder, a chroma confidercz indicator
and audic confidence output ihrough 2 speaker.
There's even an automatic backspace edit-
ing function and warning ind.catcrs. Ard
tne AU-400's ruggea construciicn orovides
excellent resistance to dust ard moisture.

M-1I, it's the only broadcesi system of
its type in the industry. Arad il's avaikable
now. Two of the best reasci:e ta go witk

M-II from Panasonic.

To get the complete pictwve, cail or
write Panasonic Broadcast Systems
Company, One Panasonic Way,

Secaucus, NJ 07094. (207} 348-7671.

MI

%% THE NEW STANDARD
-
2 FOR BROADCAST.
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When it comes time to specify and in-
stall a new audio console, you and your
staff can look forward to an exciting ex-
perience. You can also expect it to be
one of the more problematic projects
you'll ever undertake. Careful selection
and proper installation of a new console
is a highly visible accomplishment for a
radio or TV engineer, and one that will
be appreciated by your colleagues for
years to come. On the other hand, an in-
adequate system or an unstable installa-
tion will be a constant irritant and a
source of wasted time for the entire pro-
duction staff.

Fortunately, there are many excellent
consoles available today. Some of these
have features found formerly on only the
largest multitrack recording consoles.
For instance, it is no longer uncommon
for both air and production consoles to
incorporate sophisticated audio process-
ing such as dynamics control and
parametric equalization and multiple
output groups. Although once con-
sidered unnecessary or extravagant,
such facilities are increasingly in demand
by today’s broadcast operators. Their in-
tegration within the console can speed
and simplify installation and operation.

One area receiving considerable atten-
tion these days is multichannel television
sound (MTS). Both the producers and the
consumers of TV programming are de-
manding more creative and sophis-
ticated soundtracks, and greater audio
quality. As TV engineers across the coun-
try are discovering, the stereo transition
involves a separate level of complexities

Dickey is vice president of design communication,
Solid State Logic, Oxford, England.
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Y module, small and versatile.

By Douglas Dickey

Planning for a new console involves more than counting

Today's LSl chips make complex modules,
such as the combination input/output

that are beyond the problems of distribu-
tion and transmission.

The competitive station must not only
be capable of distributing stereo audio
throughout the broadcast plant, but also
must have stereo production capability.
Moreover, it must achieve stereo quality
matching that from the network. TV
audio engineers are finding out this is not
an easy task.

Stereo audio on its own is far more
critical and less forgiving than monaural
sound. The marriage of multichannel
sound and TV pictures is an even more
difficult process. Add the requirements
for mono compatibility, and the fact that
the existing audio chains of many TV
facilitizs have been largely neglected for
years, and the scope of the task begins to
become clear.

On top of all this, ways must be found
to handle stereo production in roughly
the same time frame as is presently
allowed for mono. Otherwise, produc-
tion costs will rise, program output will
slow, and the nationwide transition to
stereo will stop dead in its tracks.

Conceptually, the key to these prob-
lems is simple. The increased technical
and creative requirements of MTS must
be matched by gains in operation ease
and speed. In other words, the TV audio
plant must be optimized for both artistic
flexibility and engineering efficiency. In
practice, this achievement involves
many different disciplines.

Studio acoustics

Unlike transmitter conversion, upgrad-
ing production facilities for stereo is a
process that can take place over a long
stretch of time. A good place to start im-
provements is in the studio itself. The
value of proper acoustics is too often
overlooked in the rush for the latest
equipment. Yet, if the goal is efficient
operation and a clean output, the impor-
tance of a trouble-free and easily
manipulated input is obvious.

The basic goals should be to eliminate
unwanted noise, to reduce or eliminate
leakage or acoustic crosstalk into the
various microphones on the set, and to
capture a natural and appropriate blend
between the direct and the reflected (or
ambient} sound present on the set.

WWW._americanradiohistorv.com

up the number of knobs you think you’ll need.

The cost of achieving full recording-
studio acoustics can range from $50 to
more than $100 a square foot. This price
does not include the cost of the basic
structural shell. Although this expensive
approach may be unnecessary or im-
practical in many situations, there are a
number of acoustic elements to consider
before you wire up that new console.

Air-conditioning systems are the most
common offenders. To reduce the noise
pollution, compressors and blower units
can be decoupled from the main building
structure with isolation mounts. The
noise of moving air can be reduced by in-
creasing duct volume and reducing
blower velocity. Broadband noise leak-
ing in from the outside world can be
minimized by replacing the seals around
doors and windows and by adding
soundproofing at cable entrances and ex-
its. Crew noise within the studio can be
reduced by adding absorptive materials
in off-camera areas.

These are all minor points, but their ef-
fects are cumulative. It is worth it to
track down and correct as many prob-
lems as you can. A number of electronic
fixes are available, but all of them will
repeatedly cost you time and money
later in the production process. Your
goal should be to ensure that all

Figure 1. Reducing air-conditioner noise can
be difficult. Note the difference in noise
generated by various types of fan blades.
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Microprocessor
control, amor-
phous metal
core heads,

and superior
performance...
technology
that’s typically
AEG.

Chances are that the
M-21 Professional
Audio Tape Recorder
from AEG will outper-
form whatever 2-Track
you're currently using
or considering for
future purchase. No
other machine is built
to such exacting stand-
ards, no other machine
handles tape as gently
yet rapidly, and no
other machine is
presently available with
Amorphous Metal
Butterfly Core Heads.
(Ours are standard
equipment; ask about
our exclusive head
warranty.)

The M-21 is micro-
processor controlled
and user-program-
mable for any 2 of 4
speeds. It is a totally

=1 ET rl‘fy” i

svor

self-contained package
with no external power
supplies or cabling,
and access to all
components for main-
tenance and alignment
is quick and easy. The
performance specifica-
tions are unexcelled.

It's only natural that
the M-21 should be
such a fine machine.
After all, we invented
the modern tape
recorder over 50 years
ago. To arrange for a
free demonstration at
your facility, or for
information on any of
our other high tech-
nology products,
please give us a call.
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In Canada:

AEG BAYLY INC.

167 Hunt Street

Ajax, Ontario L1S 1P6
(416) 683-8200

In US.A.:

AEG Corporation
Route 22 — Orr Drive
P.O. Box 3800
Somerville, NJ
08876-1269

(201) 722-9800

AEG
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Figure 2. Typical control room window con-
struction.
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microphone signals arrive at the console
as clean and natural as possible.

Ambiance

A properly constructed stereo mix will
convey not only a sense of left-to-right
panorama, but a front-to-back depth and
even a sense of height. There has been a
resurgence of interest in stereo
microphones because of their capability
to capture this. For elements such as
crowd and audience sounds, certain

music applications and some ENG ap-
plications, stereo microphones are a
valuable tool. One especially useful
stereo micing technique is called the
mid-side (M-S) recording process. It is
described in the related article, “M-S: A
Special Case.”

Unfortunately, the technique of effec-
tive stereo microphony is extremely
dependent on the positioning of the mics
in exactly the right place. Even in the
world’s great concert halls, finding this
place can take hours. In many TV
studios, it doesn’t even exist—or if it
does, its location gives the lighting direc-
tor insurmountable problems. For prac-
tical as well as aesthetic reasons then,
multiple mono pickups will continue to
be the norm for stereo production. The
stereo image will be created at the con-
sole through the use of panning and
special effects devices.

The greatest potential problem with
multiple microphones is that of phase
cancellation due to off-axis leakage be-
tween mics. This can result not only in
an unnatural sound quality, but in the
complete disappearance of certain audio
frequencies to the monaural listener.
Proper studio acoustics will greatly
minimize the likelihood of this occurring,
and increase your working flexibility.

Control room acoustics
The audio control room must provide

ELEVATION

Figure 3. The control room must provide a
stable stereo image, free from frequency
response and reverberation aberrations.

a reference listening environment that
allows the recording engineer and other
production staff members to make ac-
curate judgments about a program’s
audio content. One requirement imposed
by stereo is the need for control room
symmetry. Surfaces with dissimilar

Continued on page 42
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yThe new Generation of Synchronizers
designed for precision audio/video tape interlock
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Worldwide sales and service support

EVERTZ MICROSYSTEMS LTD.

Head Otfice: 3515 Mainway. Burlington, Ontario, Canada L7M 1A9

Telex:.061-8784 Telephone: (416)335-3700

Circle {(22) on Reply Card

WWW.americanradiohistorv.com

Visit us at SMPTE Booth 868

Adapted from The Master Handbook of Acoustics, Tab Books



More power for the
voice of freedom.

High Power SW Transmitters

The Marconi Advanced PULSAM p.w.m. system
makes our latest high-power short-wave trans-
mitters over 10% more energy-efficient than any
previous design. And when you're producing
1 megawatt of power continuously, that's a very
substantial saving.

Naturally, these transmitters provide superb per-

formance (with very low levels of spurious radiation).

They offer low maintenance costs thanks to out-
standing reliability and dual source components.

They provide failsafe protection for equipment
and personnel.

And they share with their predecessors a unique
degree of designed-in reliability to ensure that the

smg-rggg

message from the free world comes through loud
and clear.

For more details contact, Marketing Dept., Space
& Broadcasting Division. Marconi Communication
Systems Ltd, New Street, Chelmsford, England
CM1 1PL. National 0245 353221. International
44 245 353221 Telex 99201. Facsimile (Gp 2/3)

024587215 Circle (23) on Reply Card
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THE FURTHER WE GO

The searld’s wost powerfud tubes for radi-and TVibtoddeasting.

Belgique : BRUXELLES Brazil : SAD PAULD Canada: MONTREAL-QUEBEC Deutschland : MUNCHEN Espaiia: MADRID France : BOULOGNE-BILLANCOURT
Tel {32-7) 6486485 Tel {55-11) 5424722 Tel (1-514) 2884148 Tel (49-89) 78 79-0 Tel {34) 4051615 Tel (331) 46048175
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FURTHER YOU GO.
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Japan : 10KY(Q Sverige : TYRESO

At Thomson-CSF we've been
pioneers is developing the use of
high-power tetrodes in transmit-
ters for more than 70 years.

Over the years we've stayed
ahead with such developments
as Pyrobloc® grids and the
Hypervapotron® cooling system.

We offer: a complete line of
tubes for radio broadcasting
applications from FM to the
most powerful SW and LW
transmitters - the quality of our
500-600 kW tubes has been
amply demonstrated in 15 years
of service in over forty trans-
mitters worldwide.

A complete line of power grid
tubes and their associated cavities
for UHF/VHF TV transmitters.

Thanks to their efficiency, relia-

hility and tight tolerances, systems
makers can offer their customers
substantially more cost-effective
products.

A complete line of klystrons
and TWTs for ground stations and
space TWTs for direct broadcast-
ing satellites (DBS) designed to
last for at least a decade.

And we also produce high-
resolution image pick-up tubes
and devices (CCDs), and high-
luminosity CRT's for top range
professional applications.

In radio and television, tele-
communications, military and civil
aviation, as well as in a wide range
of scientific and medical applica-
tions, Thomson-CSF know-how
gets your systems moving. Fast.

/) THOMSON-CSF

ELECTRON TUBES

THOMSON ELECTRON TUBES AND DEVICES CORPORATION
550 Mount Pleasant Avenue

DOVER. NEW JERSEY 07801.

Tel.: (201) 328-1400. TWX: 710987 7901.

United-Kingdom : BASINGSTOKE U.S.A.: DOVER

UHF and
VHF tetrodesup
to 50 kW.

Matched cavities
for best results.

High power
radio broadcasting
tetrodes up to
1.2 MW (including

the famous

SW/ LW tetrode
delivering

500 kW/600 kW).

Earth station tubes up to
18 GHz (1.5 kW) or to 3.35 kW

High efficiency space TWTs
(including 40 W/50 W Ku-band for
next generation DBS Satellites).

Primicon highresolu-
tion, no-lag TV camera
pick-up tube.

Tel (81-3) 264 63 46
Tx 2324 241 THCSF

Tel (46-8) 7428010

Tel (44 256) 29155 Tel. (1-207) 328 1400
"Wwww.americanradiohistory.com'©987 7801



VID VIDEO

O-FRAME OFFSET ADDRESS

TRACK MODIFICATION

* Update alt VO-5850,
VO-5800, VO-5600,
VP-5000, VO-5630P,
VP-5030 with SMPTE time
code

 Allows third channel time
code capability

« Head switching to 2%
H/V sync

« BVU-800 compatible

* VID VIDEQO installed or
installation kits available

* And now also for the
VO-6800

s i
mow U
EEnN s

’ e R
SHUTTLE

« A new remote controller

¢ Adds shuttle knob to
VP-5000/VO-5600,
VP-5030/VO-5630P

* Allows same control as
VO-5800 or VO-5850

« Variable speed—0to 5xin
forward andreverse

« Great forlogging time
code numbers

» Controttrack readout/
preroll

——

SHUTTLEI!

*« Anew interface box

« Allows use of VP-5000 or
VO-5600 with: RM-440,
ECS-20, ECS-204

» Saves $2,000 per playback
VTR

» Variable speed—0to 5xin
forward andreverse, and
bump commands from
edit controller

Contact: Russell W. Glenn
Service Manager/Owner
Former Sony Broadcast Instructor

3919A W. Magnolia Blvd.,
Burbank, CA 91505
(800) 826-2035.
In California (818) 845-1515
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Figure 4. Typical input modules provide a
selection of several inputs, phase reversal and
gain trim controls. The 170 module on the left
provides two line-level inputs. The one on the
right provides both line and mic inputs.

Continued from page 38

properties on either side of the recording
engineer can cause errors in judgment.
Control room acoustics should provide a
stable stereo image across as wide an
area as possible.

Equal attention should be given to at-
taining smooth frequency response and
uniform decay times across the
operator’'s position. If production staff
members involved in the creative audio
judgments will be sitting behind the
recording engineer, you should ensure
that the sound they hear is as similar as
possible to that at the mixer’s position.

One frequently overlooked element is
the effect the console itself can have on
the control room acoustics. In fact, all
control surfaces and equipment racks
can affect the room’s frequency response
as well as the decay time as measured at
the listening position. A balance must be
struck between the operator’s needs, the
technical facility requirements and the
acoustic implications of these decisions.
Each of these aspects should be con-
sidered in control room layout.

Control room monitors

In addition to the primary control
room monitors, it's extremely useful to
have one or two alternate speaker sets
and the capability to easily switch be-
tween them. This technique allows the
recording engineer to compare the spec-
tral balance of the mix on different
speakers. It also allows the mix to be
judged on speakers located at different
distances from the listening position.

WwWW.americanradiohistorv.com

By mentally averaging the perceived
differences, the engineer can arrive at an
optimum balance—one that will sound
just fine to the audience. The majority of
TV viewers will be listening in mono for
at least the next few years, so it also must
be easy for the engineer to switch be-
tween stereo and mono listening.

It is worthwhile to connect a phase
scope or phase meter across the main
stereo program outputs. The scope
display or meter provides a visual indica-
tion of the signal’s phase. This is especial-
ly important if you are monitoring in
stereo, which makes it easy to misjudge
the phase compatibility of the mono mix.
The phase meter or scope will help pre-
vent the broadcast of a phase-reversed
signal that can't be heard by the majority
of your audience.

If you plan on using the second audio
program (SAP) channel, some additional
monitoring provisions usually are re-
quired. If, however, the SAP is always
created in post-production, additional
monitors may not be needed. You may
want to be able to insert a filter in the
monitor chain to simulate the SAP’s
reduced bandwidth. This option allows
you to equalize the mix to compensate
for the SAP’s frequency limitations.

Console selection
Assuming that all the practical steps
mentioned have been taken to provide
clean audio sources and accurate audio

Figure 5. Today’s consoles often provide in-
dividual channel equalizers like the one
shown below left.

-f-

Retic
COMPRESS

Figure 6. When live music or voice produc-
tion is required, compressors, limiters and
noise gates are useful devices to have built in-
to your console. A typical compressor/ex-
pander is shown above right.



TRUTH...

OR
CONSEQUENCES.

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

TRUTH: A lot of monitors “color” their
sound. They don't deliver truly flat
response. Their technology is full of
compromises. Their components are
from a variety of sources, and not
designed to precisely integrate with
each other.

CONSEQUENCES: Bad mixes. Re-mixes.
Having to “trash” an entire session. Or
worst of all, no mixes because clients
simply don't come back.

TRUTH: |BL eliminates these conse-
quences by achieving a new “truth”

in sound: |BL's remarkable new 4400
Series. The design, size, and materials
have been specifically tailored to each
monitor’s function. For example, the
2-way 4406 6" Monitor is ideally

designed for console or close-in listening.

While the 2-way 8” 4408 is ideal for
broadcast applications. The 3-way 10"
4410 Monitor captures maximum spatial
detail at greater listening distances. And
the 3-way 12" 4412 Monitor is mounted
with a tight-cluster arrangement for
close-in monitoring.

CONSEQUENCES: "Universal” monitors,
those not specifically designed for a
precise application or environment,
invariably compromise technology, with
inferior sound the result.

TRUTH: JBLs 4400 Series Studio Moni-
tors achieve a new “truth” in sound with

an extended high frequency response
that remains effortlessly smooth through
the critical 3,000 to 20,000 Hz range.
And even extends beyond audibility to
27 kHz, reducing phase shift within the
audible band for a more open and natu-
ral sound. The 4400 Series’ incompara-
ble high end clarity is the result of ]BL's
use of pure titanium for its unique
ribbed-dome tweeter and diamond
surround, capable of withstanding forces
surpassing a phenomenal 1000 Gfs.
CONSEQUENCES: When pushed hard,
most tweeters simply fail. Transient
detail blurs, and the material itself
deforms and breaks down. Other materi-
als can't take the stress, and crack under
pressure.

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

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

Circle (26) on Reply Card

distortion, and is key in producing the
4400's deep, powerful, clean bass.
CONSEQUENCES: Conventional mag-
netic structures utilize non-symmetrical
magnetic fields, which add significantly
to distortion due to a nonlinear pull on
the voice coil.

TRUTH: 4400 Series monitors also
feature special low diffraction grill frame
designs, which reduce time delay distor-
tion. Extra-large voice coils and ultra-
rigid cast frames result in both
mechanical and thermal stability under
heavy professional use,
CONSEQUENCES: For reasons of eco-
nomics, monitors will often use stamped
rather than cast frames, resulting in both
mechanical distortion and power com-
pression.

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

CONSEQUENCES: You'll never know
the “truth” until you do.

JBL

IBL Professional
8500 Balboa Boulevard
Northridge, CA 91329
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THE SOURCE

MICROPROCESSOR
CONTROLLED KLYSTRON
HIGH POWER AMPLIFIERS
SATCOM C-Band/Ku-Band

The versatile Klystron Amplifier line
Series 10000 is field-proven, con-
structed for long life, easy access,
with solid state power supplies and
a host of other needed, tested,
exclusive features. The Klystron
Amplifier shown is M/N 10667-
3.35KW C-Band high gain with
microprocessor interface, the latest

pancER
HiGH VOLTAGE

in the continuously evolving line of
MCL’s State-of-the-Art Satcom
transmitters. Options include the
M/N 13049 microprocessor control-
led Channel Selector unit.

Used throughout the world, the
desirability of MCL microwave
transmission equipment constantly
grows. This includes Satcom C-
and KuBand TWTA's (75W-3KW),
instrumentation TWTA’s Satcom
and instrumentation KPA's and
coaxial low frequency transmitters.

MCL assures you of 24 hour
maximum parts replacement; pro-
vides 24 hour — 7 day access to
MCL personnel for assistance in
installation or servicing.

New for 1985: solid state beam
regulation option.

=

MICROPROCESSOR CONTROLLED
KLYSTRON tAGH POWER AMPLIFIERS

WRITE for your complimentary
copy of Reference booklet #1001

—

INC

7 MCL, INC., 501 S. Woodcreek
Road, Bolingbrook, IL 60439-4999
(312) 759-9500 TWX 910-683-1899
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monitoring, the next step is to use
suitable technology for stereo audio mix-
ing. The production equipment must be
evaluated, not only in terms of capacity
and creative flexibility, but also in terms
of operational speed. Although the mix-
ing console is the single most important
element, the twin goals of quality and ef-
ficiency dictate a close look at the ways
various audio control room elements
work together. Machine control, effects
processing and mixing automation may
all be part of your total system.
Consider that the audio console must
handle greater numbers of both mono

and stereo sources than ever before.

These sources must be combined into
mixes that convincingly match the pic-
ture perspective in both stereo and
mono. To accommodate the SAP, the
sources also must be divisible into splits
such as dialogue, music and effects, and
these must also be available in both
stereo and mono. In addition to various
mix-minuses to feed the talent and pro-
duction foldback lines, auxiliary sends
must be provided to the various effects
devices, which will be used to reinforce
the illusions of space and perspective.

Input controls

For mono input channels, the
minimum controls should include a
mic/line switch, a line-trim control, a
mic pre-amplifier gain control and a
phase-reversal switch. For maximum ef-
ficiency, stereo inputs require additional
controls. An inputr balance control for
trimming the left and right channels
should be provided, along with phase-
reversal switches for both left and right
inputs. The console should also be able
to direct either the left or right signal to
both sides of the mix bus or to feed the
L+R signals to both sides of the bus. For
stereo microphone sources, provision for
converting the mid-side (M-S) encoded in-
puts to standard left and right signals is
also a desirable feature.

Signal processing

Following these input controls, both
the mono and stereo channels should be
equipped with some signal-processing
capability. This should at least include
high- and low-pass filters for cleaning up
rumble and hiss. Flexible equalization is
also required to fine-tune each source in
relationship to the others. Many console
manufacturers now provide 4-band
equalizers on their broadcast consoles.
Although this may seem to be overkill, it
has the advantage of allowing two
overlapping bands in the mid-range
areas, which are critical to speech in-
telligibility. This feature is well worth the
price in complex mixes.

A switchable patch point that allows
outboard gear to be inserted into each
channel path is another useful feature.
Some manufacturers have taken this ap-
proach a step further by including a
switchable compressor/limiter on each



IKEGAMI'S HK-323 1" FIELD/STUDIO BROADCAST
CAMERA BEGINS A NEW ERA

Ikegami's newest field/studio broadcast
camera achievement has arrived-
engineered and designed to provide the user
with features beyond expectations.

The HK-323 1" features self-contained
operation, numerous auto set-ups in any
mode, a built-in encoder and sync generator,
high performance prism optics, seif-diag-
nostic functions, a control panel that con-
nects direclly to the camera head, a S/Nratio
of 59dB and more-ali in a camera weighing
only 55 Ibs

In addition, the HK-323 1" is equipped
with a 7" viewfinder featuring pan and ilt, and
special funetions that include Chroma Aper-
ture for sha-pest picture quality regardless of
color or lighting; Highlight Compression Cir-
cuitry for broadcast contrast range; Soft De-
tail to eliminate harsh or overwheiming
presence; Auto Beam Control, and more.

A companion hand-held camera is also
available and is operational off the same
base station.

Optional remote control is available in:
triax, multicore and fiber optics.

Compere the HK-323 1" to any camera
in its class and find out why the lightest
field/studio camerais also the biggest value.

For a complete demonstration of the
HK-323 1" and other lkegami cameras and
monitors, contact us or visit your local
Ikegami dealer.
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Automatic
Time Code Logging
On Location

The creation of shooting logs
on location has never been
easier. Comprehensive’s
LOG-IT™ 100 Program trans-
forms your 42 pound,
battery-operated Radio
Shack® Model 100 computer
into a time code reader and
tape logger that can be used
anywhere. With the stroke of
a single key, LOG-IT™ 100
automatically reads SMPTE
time code at up to 6 times
play speed in forward and
reverse. A built-in program-
mable stop watch even lets
you log control track tapes.

The LOG-IT™ 100 program
is supplied on a plug-in car-
tridge. No additional hard-

| ware, special tools, or modi-
| fications to the Model 100
are required.

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

LOG-IT"100

Rad:0 Shack 1s a registered trademark of Tandy Corp

e

Comprehenyive

148 Veterans Drive
Northvale, New Jersey 07647
(201) 767-7990

<
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Figure 7. Auxiliary send
channels provide an extra
measure of flexibility in
live-mixing situations.
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Figure 8. Typical console
module assembly.

channel. This approach has the advan-
tage of allowing rapid and precise con-
trol over the dynamics of each channel.
Some consoles also include noise gates,
which can be used to automatically close
an input channel in the absence of a
signal. This automatic switch contributes

WwWW.americanradiohistorv.com

to a cleaner mix.

Auxiliary sends

Auxiliary sends are used not only to
provide foldback to the talent and the
production crews, but also to feed special
effects devices. Each local send control
should provide on/off switching, level
control and the capability to select its
source either pre- or post-fader. The
number of required mono and stereo
sends varies between applications. Usual-
ly, a minimum of four mono sends is re-
quired. Some productions need as many
as eight or 10 mono and stereo sends.

Group outputs

In addition to auxiliary sends, a
number of group outputs should be pro-
vided. For the sake of manageability, it is
often useful to combine numbers of
microphones into common audio
subgroups. For example, the individual
levels of several audience mics may have
their outputs routed to a common audio
group. This group’s fader is then used to
adjust the overall level of the audience
microphones.

Group outputs may also be used to
route individual elements to one or more
channels of a multitrack tape machine.
This allows you to create a multitrack
backup tape of a live event, or to build a
multitrack master in post-production.
This master tape can then be used to
develop the final mix. As a general rule,
a minimum of four or eight audio sub-
groups should be provided. If extensive
multitrack work is anticipated, 24 or 32
group outputs may be required.

Control groups

Several manufacturers offer control
groups, also known as VCA (voltage-
controlled amplifier) groups. This feature
allows common level control over a
number of channels while maintaining
their independent audio paths. For ex-
ample, you might want to individually
route the various orchestra microphones
to separate multitrack channels and to
different split feeds. At the same time, it
might be necessary or desirable to con-
trol the overall orchestra level with a
single fader. This type of control makes
live mixes more manageable.

This feature can’t be accomplished by
audio subgrouping, because that requires
all sources to be grouped to a common
bus. Control groups, on the other hand,
simply place the control voltages for
each element’s fader under the control of
a master control group fader. If you an-
ticipate productions involving 20 or
more channels, some sort of control
group scheme will prove to be worth its
weight in gold.

Splits and submixes
In some post-production applications,
the stereo TV industry is borrowing the
film technique of creating separate
music, dialogue, effects and ambiance




Bornlo Broadcast.

Introducing Ampex 198 and 199 1/2"
Professional Broadcast Videocassettes.

Our 198 and 199 are everything you asked
forin1/2" broadcast videocassettes. Because
we listened to you before we created them.

You told us you wanted bright, sharp
color and clean, crisp pictures. Pictures with
fewer dropouts. So we created an advanced
high energy formulation and manufactured
the tapes in a state-of-the-art cleanroom
environment using anti-static materials.

You told us they had to be rugged
and durable. So we created a

tough tape binder system and a

precision-molded, high-impact

Py
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ABS plastic cassette mechanism.

But we didn't stop there. We also created
a user-friendly labeling system that helps you
find material fast. Because you'don't have
time for delays in the eciting suite.

The result is everything you asked forin
the newsroom, on locatior and for automatic
cart playback systems.

Ampex 198 and 199 1,2 ' videocassettes
in Betacam™ or M format. Great color.

- Great pictures.

AMPES

Ampex Corporation « Onerof The Signal Companies §

Ampex Corparaton. Magnetic lape Division,
401 Broadway. Redwoog City, CA 94063, 415/367-3809.
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Microdyne presents
the first automatic
satellite program shifter.

MAT: Microdyne Automa

APITMS
Bus.
Watch

l;..'1

tage of the wealth of program-
ming available via C- and Ku-
band satellites with the only
TVRO system that's as easy to

use as a home VCR.

Rely on M.A.T.’s
memory instead of
your own.

M.A.T.’s microproc-
essor stores hundreds of program
pre-sets—satellite position,
signal polarization, transponder
format and frequency. Once
M.A.T. is programmed, subse-
quent reception is push-button
easy. You enter a simple program
code and M.A.T. does the rest,
right down to peaking its motor-
ized, high-resolution fiberglass
antenna.

Now you can take full advan- 1 Turns on, tunes up,

automatically.

M.A.T.'s system clock auto-
matically turns the system
on and tunes in the pro-
gramming you want for any
particular day and time.
You can set it for one pro-
gram, or a succession of
programs, for as long as you
: want. It even controls descram-
blers, video recorders or other
external equipment. And you
can operate M.A.T. through its
own front panel keypad or by
remote terminal.

Economical base price,
broadcast quality options.
No other satellite TVRO sys-

tem is available anywhere, at any
price, with the capabilities of

ted Terminal

| M.A.T. And you can have the

flexibility and unlimited program
access of M.A.T. for under
$20,000, installed. Options in-
clude a 5 or 7 meter antenna to
meet the stringent requirements
of broadcasters and cablecasters.

Installed and backed
by Microdyne.

M.A.T. is built, installed, and
backed by Microdyne, a company
committed to exceptional recep-
tion and service since the begin-
ning of satellite communications.
Call (904) 687-4633 or write for
more information today.

.

Microdyne Corporation

491 Oak Road ¢ P.O. Box 7213
Ocala, FL 32672 o TWX: 810-858-0307
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mixes. By dividing the total mix into
separate submixes, it becomes much less
expensive to subsequently create
specialized mixes. For example, a
Spanish language version of a program
could be easily developed by simply
replacing the English dialogue with
Spanish. Only the dialogue would need
to be remixed and then combined with
the existing music and effects mixes.

Unlike film, television often has to
meet these complex production require-
ments in real time. Live broadcasts and
live-taped productions are examples of
complex feeds. Separating the audio into
individual feeds or splits is often the only
feasible way to control all of the audio
elements.

Typical console mixes

One manufacturer's console allows
each channel and audio subgroup to be
routed to three stereo mix buses
designated A, B and C. On mono chan-
nels, stereo panning is provided between
the left and right channels of the selected
bus. On stereo channels, image width
controls allow the engineer to correct
the perspective of prerecorded materials
to better match the picture.

Each of these three stereo buses then
feeds two tracks of a multitrack machine.
A mono L+R feed is also derived from
each stereo bus. The A, B and C stereo
buses then may be combined onto the
stereo program bus to create the final
stereo mix. Stereo level controls adjust
the overall contribution of each bus to
the final mix. To compensate for the
mono phenomenon of center-channel
buildup, a separate set of mono trim con-
trols is provided. These controls combine
the L+ R feeds from the A, B and C buses
into the composite mono output.

Computers

As you can see, the TV studio engineer
has a great deal to keep track of these
days. Fortunately, powerful assistance is
available in the form of audio production
computers. The first computer applica-
tions centered on automated mixing for
post-production. The early systems
recorded the engineer’'s fader ad-
justments and could later play them back
for modification. These systems were
primitive compared to the systems now
available.

Today's sophisticated dynamic mixing
automation allows mix data to be
manipulated and edited with uncanny
ease and speed. In addition to automated
level control, these systems provide
dynamic panning and even dynamic
equalization. These features are useful in
dialogue-matching and effects.

Some advanced computer-driven con-
soles allow complex transitions between
console presets in live situations. The
transition can be accomplished with a
single fader or switch providing instant
reset of the console’s entire switching

Continued on page 52

Exclusive, triple patented dynamic
cap and coil analyzing . . . guaranteed
to pinpoint your problem every time

or your money back

with the all new LC75 “Z METER 2”
Capacitor Inductor Analyzer
Patented $995

The “Z METER?” is the only LC tester that enables you to test all
capacitors and coils dynamically — plus, it’'s now faster, more
accurate, and checks Equivalent Series Resistance (ESR) plus
small wire high resistance coils.

Eliminate expensive part substitution and time-consuming shotgun-
ning with patented tests that give you results you can trust every time.
Test capacitor value, leakage, dielectric absorption, and ESR dynamically;
with up to 600 volts applied for guaranteed 100% reliable results — it’s
exclusive — it’s triple patented.

Save time and money with the only 100% reliable, in- or out-of-circuit
inductor tester available. Dynamically test inductors for value, shorts, and
opens, automatically under “dynamic” circuit conditions.

Reduce costly parts inventory with patented tests you can trust. No
more need to stock a large inventory of caps and coils. The “Z METER”
eliminates time-consuming and expensive parts substituting with 100%
reliable L.C analyzing.

Turn chaos into cash by quickly locating transmission line distance to
opens and shorts to within feet, in any transmission line or cable.

Test troublesome SCRs & TRIACs easily and automatically without
investing in an expensive second tester. The patented “Z METER 2” even
tests SCRs, TRIACs, and High-Voltage Diodes dynamically with up to 600
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory
for only $148 or FREE OF CHARGE on Kick Off promotion.

To try the world’s only Dynamic L.C Tester for yourself, CALL TODAY,
WATS Free, 1-800-843-3338, for a FREE 15 day Self Demo.

Call Today Wats Free 1-800-843-3338

; SENCORE
3200 Sencore Drive
Sioux Falls, SD 57107 innovatively designed
605-339-0100 In SD Only with your time in mind.
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One Tape for True Picture and Sound.

To all those who have to get it on tre air without fail, you need a tape you can turn to without
fear. 3M 480 1" Videotape. Designed to Jeliver exceedingly low video dropout levels—and extremely
high audio fdelity. To give you a true pic:ure—and true sound.

© 1986 3M Co.
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One Tape Stands True.

Getting you on the air without fail...that's what we’ve been doing since we invented videotape
30 years ago.

That's why we stand by you-with the largest support force in the field.

And we stand behind you-with some of the most advanced research in Sco h
the industry. All to keep our standing—as number one in the world of the pro.

NUMBER ONE IN THE WORLD OF THE PRO

AGNETIC MEDI
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M-S pattern overlay. Angles Al and A2 are
always equal and will vary depending on the
relative gain of the M vs. § microphones.

The M-S (mid-side) method of
microphone placement is a special
technique, developed by Lauridsen in
Germany, that is well suited to stereo
pickup. Similar to the coincident and
near-coincident X-Y techniques more
common to broadcasters, M-S stereo
uses two microphones in close prox-
imity, or two independent microphone
elements within the same housing. This
technique provides phase coherence of
the summed L+R audio for good
mono compatibility.

The mid microphone can be om-
nidirectional, but typically is a cardioid
aimed directly at the primary sound
source. This microphone, when prop-
erly placed, will pick up all of the
primary sound, just as if it were being
used monaurally. The omni pattern
tends to emphasize the ambient
(reverberant, or hall) sound, while the
cardioid tends to emphasize the
primary sound.

The M-S side microphone is always a
bidirectional (figure eight) microphone
with the pattern rotated 90°. The front
of the microphone faces toward the
left, and the back of the microphone
faces toward the right. In this way, one
of the pattern nulls lines up directly
with the cardioid M microphone axis.
This bidirectional pattern null is quite
deep—on the order of 25dB or more.
The S microphone picks up virtually
no central sound but, rather, sounds to
the left and to the right. Obviously, this
combination of microphones will pro-
duce stereo sound with directional
cues, but how this technique is accom-
plished is what makes it unique.

Directional cues to the left of center
are achieved by summing the M and S
microphones together in phase,

because the front of the S microphone
is positioned to the left. (The front lobe
of a bidirectional microphone is deter-
mined by the generation of a positive
electrical signal when a positive pres-
sure wave contacts the microphone
element.) A sound source on axis with
the M microphone is fed in phase to
both channels, appearing centered in
the stereo spread.

Directional cues to the right of center
are also achieved by summing the M
and S microphones. However, because
the right side of the S microphone is the
back lobe, sound entering this lobe will
be out of phase when mixed with the M
microphone. The S microphone must
have its phase reversed before sum-
ming with the M microphone to pro-

Simple passive matrix to convert the mid
and side signals to left and right outputs.

o
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duce a right channel output.

At that point, the final product is
essentially the same as an X-Y pair.
The real advantage to M-S is the ability
to alter the stereo spread (width) from
mono to exaggerated stereo simply by
adjusting the comparative gains of the
M and S microphones prior to the
matrix. This can be quite advan-
tageous in video production because
you can adjust the audio width to
match the camera shot. In fact, the M
and S microphones can be recorded
directly onto separate tracks on-
location, then matrixed during post-
production to achieve the precise width
desired.

Finally, an M-S matrix can be
developed using four inputs on any
stereo console. Although more opera-
tionally cumbersome than a dedicated
matrix, it can be duplicated anywhere
with just a few commonly available ac-
cessories.

Simplified block diagram of an electronic
M-S matrix. Note the inclusion of a width
control. See the text for further details.

MID
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x LEFTOUT
+>
SIDE < ; RIGHT OUT
MmIC /'2
WIDTH
CONTROL

An M-S matrix using four inputs on a typical stereo console. Two Y adapters and one phase-
reverse adapter are required to implement this technique.
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Continued from page 49
network and fader levels.
Unquestionably, the studio computer
will play a steadily increasing role in im-
proving the efficiency and creative flex-
ibility of stereo TV production. A de-
tailed investigation of the present hard-
ware and software capabilities and future
plans of the major console manufacturers
should be a part of your evaluation in
planning any MTS production facility.

A complex process
Unlike transmitter conversion, which

52 Broadcast Engineering September 1986

takes place in one shot, the conversion to
multichannel sound can take place over
a prolonged time period. The starting
point is to clean up your existing facility,
both acoustically and electronically. A
proof of performance should be run on
the entire audio chain and any weak
links should be replaced.

The next step involves equipment
upgrades and replacements. Start with
your audio monitors. You need a de-
pendable reference point against which
to gauge all other changes. Take time
and experiment. You can learn a lot

www.americanradiohistorv.com

before you spend any money. Effective
multichannel sound is a function of art as
well as science, and of technique as well
as technology.

Finally, beware of bargains. The
capital costs involved in a new console
and its associated support equipment are
considerable. The measurement of suc-
cess is the return on your investment.
This return must be calculated in terms
of overall high quality, which your au-
dience increasingly expects, and produc-
tion efficiency, which your operation
demands. [BREb))))



Anything less than
“a Neve 1s
just a lot of...

Bells and whistles may be all you
need for New Year’s Eve...or a birthday
celebration. But is a desk full of bells and
whistles enough for the demanding art
and science of broadcast production? You
need the Neve difference.

At Neve, the first name in audio mix-
ing control and distribution systems, we
offer you all the bells and whistles your
creativity demands...as well as the sonic
quality, reliability, and ease of operation
that sets Neve apart from the rest.

Neve's versatile 51 Series, for example,
gives you the full range of advanced
facilities you want, plus the virtually
unlimited versatility you require...to let
your creativity soar. With features that
include:
® 16-t0-60 inputs ® Custom configurations

m Stereo or mono modules

m A choice of 4 standard consoles

= Up to 8 auxiliary outputs

m Multitrack recording capability

m 4-band Neve Formant Spectrum
Equalization

Hear the Neve quality difference for
yourself. Find out firsthand how Neve
advanced engineering gives you “a touch
of the future.”

Circle the bingo
card for a literature
pack. Or call (203)
744-6230 for a
demonstration of
Neve sound at your
location.

@ Nothing sounds as good as a Neve...
because nothing else is.

Rupert Neve Incorporated 7533 Sunset Blvd.
Berkshire industrial Park
Bethel, Connecticut 06801
Telex 969638

Facsimile (203) 792-7863
(203) 744-6230

(213) 874-8124

P.0. Box 408

Neve Electronics Int’l Ltd. Telex 786569
Cambridge House, Melbourn, Royston (615) 385-2727
Hertfordshire SG8 6AU, England

ph (0763) 60776 fax (0763) 61886 »

telex 81381

Hollywood, California 90046

Facsimile (213) 874-1406

Nashville, Tennessee 37204

WWW._americanradiohistorv.com
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The real world

of stereo

By Dennis Ciapura

MINIMUM COST FULL CONVERSION

DOWNSTREAM |NSERT/ CONVERT STUDIOS
N REPLACE MASTER
CONVERT STUDIOS | CONTROL CONSOLE

OR DOWNSTREAM
INSERT

REPLACE PRODUCTION
CONSOLE

CONVERT
DISTRIBUTION SYSTEM

CONVERT VTRs J
: =

MONO SPLIT STEREO SYNTH.

N STEREO SYNTH. INSTALL STEREO
OR MONO SPLIT SYNTHESIZER

|

MANUAL SWITCH G AUTO SWITCHING
AUTO OR MANUAL
" 'STEREO SWITCH

l

CONVERT STL I

INSTALL STEREO
AUDIO PROCESSING

INSTALL MTS
GENERATOR

MODIFY EXCITER
FOR WIDEBAND INPUT

OPTIMIZE/REPLACE

DIPLEXER OR
TRY AS IS
TRY AS IS OPTIMIZE/REPLACE
TEST
TEST MTS -«—PERFORMANCE } mopiFY OR REPLACE

PERFORMANCE PERFORMANCE———> DIPLEXER
UNSATISFACTORY
COMMENCE MTS
OPERATIONS

<%$100,000 >$350,000
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Both business and technical
factors enter into the
decision to begin stereo

TV broadcasting.

No matter how elegant the system, or
how thorough the planning, the real
world performance of any broadcast
technical enhancement is gauged by au-
dience response.

This is especially true for stereo televi-
sion. In many ways, the technical con-
version process is the least taxing part of
the MTS (multichannel TV sound)
challenge. Understanding viewer reac-
tion to the various technical aspects of
MTS is far more relevant from a business
perspective, and often more challenging.

Properly implemented and aggressive-
ly promoted, stereo sound could be the
most significant technical attraction
since color. However, broadcasters con-
verting to the new technology face many
of the same hurdles that early color con-
verts did. Television is a tough, com-
petitive business and few companies
have unlimited resources for technical
improvements. Programming and pro-
motional projects compete with MTS for
fiscal and human resources. And,
regardless of how quickly stereo receiver
penetration grows, it almost always
starts from zero.

Every reasonable business decision is
based upon a risk-vs.-opportunity
analysis. The risk side of the MTS equa-
tion contains a lot of certainties, in-
cluding the installation cost and zero, or
near-zero, stereo penetration. On the
other hand, the opportunities are less
certain at this point, because there is so
little industry experience. If receiver
penetration grows rapidly, the stereo
pioneers will reap the benefits that ac-
crue to the first in the game. These
benefits will be both direct and indirect.

As viewers purchase stereo televisions

Figure 1. Critical path analysis of MTS con-
version process with minimum cost and full-
conversion options.

Ciapura, BE's consultant on radio teﬁmoﬁgy; is presi-
dent of Teknimax, a San Diego-based telecommunica-
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ONLY ONE CAMERA SHOOTS
THIS WELL IN 2 FOOTCANDLES.

IMAGINE HOW IT SHOOTS
IN BROAD DAYLIGHT.

» The Panasonic® N-3  unique combination of three 12" more, the N-3 has all the profes-
PRehiowsas NiteHawk” It's one of  Newvicon tubes €ts you makethe  sional fea:ues you'd expect from
a kind >ecause it's the only camera most of availablelight by providing  the broad line of Panasonic three-

with th-ee Newvjcon® tubes. And bright, natural v dec images. tube cameras.
that m=ans you get outstanding In sunlight anz in the studio the Still, with all the N-3 has going
picture quality under a wide variety ~ N-3 continues t= shine with 600 for it, there's another bright spot.
of lighting conditions. lines horizontal resolution. An Its price.

When you're shooting at night impressive S)N “ztio. As well as Audition the NiteHawk and see
or in d mly lit locatidhs, as in the minimal lag, buin-in, comet tailing ~ why from sunlight to night light no
simulated example above, the N-3's  and geometric distortion. What's othercamera can hold acandletoit.

For more information, call your nearest Panason ¢ regional cfice  Northeast: (201) 348-7620. Soutneast: (404) 925-6835.
Midwest: (312) 981-4826. Southwest: (214) 257-2753. WNest: (714) 895-7200. Northwest: (205) 251-5209.

Panasonic
Industrial Company
| —
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and adapters, they are likely to tune in
some programs that they might not
otherwise view, to give the stereo a try.
A certain percentage will like the pro-
grams and stay with them for the long
term, even after the novelty of the stereo
wanes. That's a direct benefit. The im-
proved station’s image as a technical
leader in the market is an indirect benefit
of conversion.

The key to effectively optimizing the
risk-vs.-opportunity equation lies in
knowing how to get the best bang for the
buck on the risk side, while making the
most of the opportunities once the go
decision has been made. Over the past
few months BE has featured several ar-
ticles dealing with transmission system
optimization, stereo audio proofs,
equivalent mode tests and programming
configuration for stereo television. This
article will provide an overview of the
technical factors from a business perspec-
tive with the objective of charting the
least costly and most effective path to
successful MTS deployment. This ap-
proach should be of value to broad-
casters planning stereo conversion. The
overview also should be of interest to
broadcasters already converted to MTS
who may be confused by some of the
system’s many anomalies or by the initial

audience response.

How much stereo?

The first tough point of decision is
reached before the conversion cost
estimate can even get under way. Should
the entire audio chain be converted, or
should network stereo programs be in-
serted downstream? Engineering purity
suggests that an immediate stereo con-
version of the whole system is the right
way to go. Unfortunately, the financial
consequences of this would be enor-
mous. As a matter of fact, the routing
and mixing revamping project would be
far more time-consuming and costly than
the transmission system conversion.

Adding the MTS generator, monitor,
stereo audio processing and STL
modification generally costs less than
$100,000. A new console and routing
system at the studio can quickly total an
additional $250,000. The downstream in-
sertion option, therefore, has significant
expense advantages, and a reduced in-
itial capital investment means less risk if
receiver penetration is slow to build.

One simple method of achieving a
downstream insertion is to switch to the
network audio feed at the input of the
stereo audio processing when the net is
feeding stereo. Although a manual

switch from mono to stereo is preferred,
the left channel is normally used for
mono programming. Therefore, the
switch may be triggered by the presence
of right-channel audio, which would oc-
cur only during a stereo feed. When
stereo is not available, the stereo audio
processor is fed from either the regular
mono signal split to both stereo inputs, or
from the output of a stereo synthesizer.
Some stereo synthesizers provide this
feature internally and need only to be in-
stalled in the output of the router to the
STL in order to accomplish automatic
stereo switching.

As with any new technology, practical
experience often dictates a somewhat
different approach than what seems ob-
vious at the start. Gaining some opera-
tional experience with a simple system
to begin with, then converting the
studio(s) on a gradual basis when all of
the requirements and quirks are more
fully identified, can result in a much
more efficient and flexible system. As
few as three or four months can be in-
valuable for monitoring stereo programs
and getting a feel for what technical
parameters have the greatest practical
significance. If an immediate full conver-
sion is preferred, discussions with
engineering staff members at other sta-

The SSL Stereo Video System

The Practical Standard For MTS Production

the SL 6000 E Series makes
innovative stereo programming
practical on a daily basis.

Before and beyond the transmitter, Multichannel Television
Sound is an art. In the studio and post-production suite, the
creative use of stereo can do as much or more than lighting,
lensing, colour and video effects to give depth, impact and
immediacy to the television picture. It quite literally adds an

Only SSL has triple stereo mix
entirely new dimension to the viewing experience.

buses for stereo music, dialogue
and effects, plus rapid mix-minus
matrixing for Second Audio Pro-
gram creation. Only SSL provides
compressor/limiters, parametric
equalizers, expanders and noise
gates on every channel — plus
balance and image width controls
for all stereo sources. And only
SSL provides such time-saving operational features as patch-
free audio subgrouping and pushbutton signal processor
routing. For post-production efficiency, even the multitrack
electronics remotes are built right in. And that’s just the

new line standard equipment!

In stereo, television is a whole new
ball game — or newscast, or series,
or advert, or sitcom, or special.
Because stereo is both natural and
compelling, the programming
possibilities are as broad as the
imagination and skills of today's
sound designers. Technical limit-
ations and the constraints of time
are the only obstacles. And

that’s where SSL. can help.

Qur SL 6000 E Series Stereo Video
System handles complex MTS
production with unrivalled ease and
efficiency. Designed to simultane-
ously speed and enhance all aspects
of television audio production,
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Options include Total Recall™ — an SSL exclusive, completely
independent of the audio path, which allows any operator to
recreate the most intricate console setups for any programme
with rapid accuracy, week after week. Programmable dynamic
stereo equalisation and panning may also be added, along with
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tions and with consultants who are ex-
perienced in MTS can be helpful in
avoiding costly errors.

The great synthesis debate

Stereo synthesis for television is one of
those areas in which things are not really
what they at first appear to be, resulting
in some unexpected viewer reaction. As
in the early days of FM stereo, when
stereo program material was less than
abundant, it is attractive to offer a syn-
thesized stereo derived from a mono feed
so that the stereo pilot may be left on full
time. This maximizes the product dif-
ferentiation that was probably an impor-
tant factor in your decision to convert to
stereo. Unfortunately, like most wonder-
fully simple solutions, this approach is
not without its problems.

Astute viewers will soon realize that
the synthesized signal is not real stereo
and may conclude that stereo television
is deficient compared to the real stereo
they get from their VCRs and laserdiscs.
Then there are the mono and stereo
compatibility problems generated by the
synthesizers. There are two different
synthesis schemes in wide use today, and
each has its own peculiarities.

The band-splitting variety shunts
discrete frequency bands to the left and

right channels. This approach is based on
the thecry that most sound covers a
relatively narrow frequency band and,
therefore, will flow to the channel op-
timized for its range. In theory, all of the
bands from the left and right add up to
the original mono signal in an L+R or
mono receiver. However, some broad-
casters are finding that the process isn’t
quite perfect and their mono sound on
the air simply doesn’t sound like the
mono program feed. This‘can be a prob-
lem because it means sacrificing the ma-
jority of viewers’ mono sound to achieve
the stereo product differentiation. This is
a trade-off that many broadcasters are
loathe te make.

The other type of synthesizer
generates time-delay effects to produce a
stereolike sound. The inexpensive ver-
sions use bucket-brigade technology,
while the premium units employ digital-
delay lines. Either way, the result is the
generation of an L-R component
without affecting the L+R, so the mono
signal remains intact. However, this
system also has its problems.

An increasing number of viewers are
installing surround-sound decoders to
retrieve the sound effects that remain en-
coded on the stereo audio tracks of many
videocassette and laserdisc movies. Un-

fortunately, the L—-R component
generated by the time-delay synthesizers
leaks into the surround channel, produc-
ing an irritating echo effect. Also,
because the surround speakers in such a
system are usually inferior to the left and
right front speakers in such a system
(they normally only reproduce sound ef-
fects), the overall broadcast audio quality
is reduced.

Poor phasing integrity on stereo feeds
will cause similar effects. In either case,
the only solution is for the viewer to turn
off the surround sound when stereo
television is being received. This is
something the viewer does not have to
do when watching mono or stereo tapes
or discs.

The truth about companded L-R

Although the companded L —R thatis a
part of the BTSC configuration is an ex-
cellent system and can yield greatly im-
proved overall signal-to-noise ratios, it
also embodies several traps. First of all,
simply measuring the noise floor at the
stereo modulation monitor audio output
or at a receiver after the audio signal is
removed does not give a valid represen-
tation of audible noise performance.
High levels of incidental carrier phase
modulation (ICPM) will generate a buzz

multi-repeatable Events Control, Automatic
Dialogue Replacement, and centralised
command of up to five synchronised audio
and video machines. All of this is thoroughly
integrated with the SSL Studio Computer —
the world’s number one choice for mixing
automation.

Best of all, the SSL Stereo Video System is
not a hasty revamp of an old mono design. Nor is it an experi-
mental project in search of a guinea pig. It is a practical,
reliable international standard for advanced television audio
production — proven in well over half a million hours of
network and independent studio and mobile operation —

in Great Britain, Japan, Germany, Scandanavia, Australia,
Canada and all across the United States.

Take advantage of our experience. Call or write today for a
free 40 page colour brochure describing the operation and
applications of the SL 6000 E Series Stereo Video System.
If your station or facility is contemplating an upgrade to full
MTS production capabilities, we'll be happy to arrange a
complete demonstration. And be sure to ask about our
training programmes.

Solid State Logic

Begbroke, Oxford, England OX5 1RU « (08675) 4353
200 West 57th Street « New York, New York 10019 « (212) 315-1111
6255 Sunset Boulevard « Los Angeles, California 90028 « (213) 463-4444
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behind the audio that will be quite audi-
ble when speech is present, but will vir-
tually disappear when audio modulation
is removed. As a result, although con-
ventional S/N tests will look quite good,
stereo-equipped viewers will get a buzz
burst with every syllable.

The better the viewer's audio system,
the more noticeable the problem. This is
because the extended low-frequency
response at the receiver exacerbates the
modulation noise problem. The real in-
tent of the companding is to improve the
broadband noise performance of the
L-R channel and to minimize the
audibility of Nyquist slope ICPM in inter-
carrier detection receivers. Broadcasters
should not use companding as a cover-up
for transmitter ICPM.

Many stations will find it economically
attractive to begin MTS transmission
with their existing filterplexers and
diplexers. This will allow them to see
how they work before investing in a ma-
jor RF plumbing project. That’s fine in
terms of reducing the capital risk, but it
may be tough to keep the ICPM below
3% or 4%.

Fortunately, there is a way to minimize
the audible effect of the modulation
noise at the viewer's receiver. If the
15.734kHz pilot phase is shifted so that

Answering viewer
inquiries

As you might expect, early response
from viewers regarding stereo audio
includes some surprising comments
and unanticipated questions. The
following is a summary of the most
common ones and suggestions for the
station’s responses:

*How can | receive the stereo sound
that you are advertising?

If the viewer's TV is less than two
years old, recommend checking with
the dealer or manufacturer to see if a
stereo adapter is available. Do not
recommend trying adapters not
specifically designed for the viewer's
receiver. Because of potential level-
matching problems with the com-
panded L-R signal, outboard
adapters are not as successful as were
the old FM stereo adapters. If a
dedicated adapter is not available and
the viewer is not interested in purchas-
ing a new stereo television, recom-
mend a stereo TV audio receiver. The
Radio Shack TV-100 drives line inputs
or external speakers directly, tunes all
VHF and UHF channels and seems to

be well received. As a matter of fact,
many TV stations are using them for
air monitors.

| have a stereo VCR and yet | don't
get stereo from your station when |
feed the tuner output into my stereo
system.

Unfortunately, many VCRs, which
are equipped for stereo audio record
and playback, are not equipped with
MTS receivers. Viewers should be in-
structed to check their operator’s
manual to see if MTS is mentioned. If
not, the VCR almost certainly does not
possess a stereo TV tuner.

sThere is a hum sometimes when
people talk or sing. | only get this on
your station. | have a new stereo
television that has outputs that drive
my stereo system with a speaker on
either side of the television.

At this point it is nice to know that
the station's ICPM is either low or
phase-shifted to null in a quadrature
detector. The viewer can then be told
that the receiver or cable system is the
problem. Viewers who use external

This new QuantAural QA-100 Audio

Program Analyzer gives you the advantage
in competitive broadcasting

Simply put, the QA-100 quantifies what you
hear. Your station sound can now be electronically
monitored the way vou hear it. Exactly. And, vou
can monitor the competition too!

Real time analysis of any audio signal. From a
receiver, tape recorder, or processing equipment.
You see the measurements as you hear the sound.
Changes in processing or variations in system per-
formance are immediately shown on the QA-100
panel meter or bargraph display—using program
material as the signal source.

The QA-100 hears like a program director and
talks like an engineer. With it you can monitor max-
imum peak level (relative peak modulation), overall

HTUMAC lVSTHUMf/VTS

932 PHILADELPHIA AVE. SILVER SPRING, MD 20910
(301) 589-2662

processing effectiveness (average level), tightness of
sound and processing control (peak density), tonal
balance, consistency and preemphasis (four band
real time analyzer), stereo image width (L +R to
L - R ratio) and “punch” (special “aural intensity”
measurement).

Interested? To learn more about how the QA-100
will help your station compete, call Potomac
Instruments today.

QuantAural is a registered trademark.
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How to keep your

mixing board from
holding you back.

Today's technological revolution is a
battle fought on two fronts: quality and

cost. Recent advances in recording equip-

ment let you do more than you ever
could before — And for less money. But
what about your mixing console? Can it
keep pace with recent giant steps such as
the s1gruf1cant advances in the quahty
g of analog and digital recorcing
R cquipment? Without sacrificing
B your budget?

If youre mixing on 2 RAMSA
I WR-T800 series console, the
G answer is yes. RAMSAS 8-buss
consoles are a smart choice for
| 8 or 16-track recording, They
8 offer the quality you need to
bring your recording chain up
to today’s demanding specs.

RAMSAs T-Series
- consoles save you
time, too. Each input chan-
nel smlultaneously accepts
Mic, Line and Tape signals. A time-
saving feature, the Program Mix

Program
Mix Control

© 1986 Panasonic
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control and stereo Solo switches
let you choose the signal
source you want without re-
patching. So you get from
basic tracks to final mix in
record time.

Because with the RAMSA
T-Series, you get a mixing board
that does much more for less
without holding anything back.

0 o
MIC-LINE TRIM
) o

K
TAPE TRIM
PEAK

Pushbutton
Input
Selection

RAMSA WR-T820



speckers fromr their stereo systems uall
be the ones to first nofice the buiz
because of the extended fou-frequency
response, especially F the loudness
conlonr s furned on.

*When a talk show is on in steroo
the announcer's voice tone seems to
change perodically,

Senmie steren synthesizers  switch
automatically from  sterea  pass-
thrungh fo synrhesize when they sense
equal left and right, which would be
the cave with o mono sigmal Unfor
fereately, an announcer speaking alone
and mixed to center produces Hhe same
signal. The synthesizer thinks % o
o progrom and switches on, The
solution is to disable the mono-sensmd
feature in the synthesizer so that i
senges mona only when o left-only
signal is presend. ff o ot offen that a
feff-anly mix shows up during a
stereocist, bl it oo happers. A iefer-
et 15 one case i owhieh this can oc
cur. fdeally, the mono-to-stereo suwitch
should be done manually.

sAfter | hooked up my stereo b my
steren TV receiver the picture gol
WOTEE.

Ask iF the diewer wsed o signal sphi-
fer fo phitain an ankenna signal for the
steren receiver, The additional loss
may be fust enongh fo drop the feleni-
sion Below its neise-free threshold. This
care be o problem of several sets in the
frouse are driven by the same anlenra
or cable, Alse suggest that the viewer
check off antenna leads. fn jist hook-
ing up an external spegker, an unwary
tiewer canm sometimes pull the shield
auiay from an & connector,

the buzz is nulled out in a quadrature
detector, the effects of the high ICPM on
the viewer’s audio will be greatly re-
duced. The pilot phase adjustment on the
stereo generator can be used for this. An
adjustable delay in the video input at the
exciter should have the same result.
Another trap lies in the critical nature
of the level-matching requirements in
the BTSC mode. Because the L—R chan-
nel is companded, stereo television is not
like stereo FM. Stereo TV receiver
decoders are calibrated to precisely track
the 25kHz L+R and 50kHz L—-R devia-
tion references. The station must meet
these standards precisely or stereo
separation will rapidly deteriorate. This
is why it has been suggested that fine-
tuning of the transmission system should
be done in the equivalent mode (uncom-
panded L-R for testing). (See
“Understanding MTS Equivalent Mode,”
page 52 in the September 1985 issue of
Broadcast Engineering.) Otherwise,
the effects of transmission system non-
linearities are hard to detect in the
presence of compander tracking and
matching induced separation losses.
The best approach is to check out the
transmission system first by making
separation measurements in the
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equivalent mode, then follow up with
separation measurements in the BTSC
mode to check compander tracking
against the standard in the demodulator.

The companded tests should be made
at several levels to assure acceptable
tracking. Equivalent mode separation
figures of about 40dB and BTSC figures
of about 30dB should be easily at-
tainable. Level and frequency response
errors inside a companded loop are
multiplied by the amount of the
companding ratio, which is 2:1 at low
frequencies and 3:1 at high frequencies.
This means that the stereo performance
of MTS is two to three times more sen-
sitive to differential (L+R vs. L—R) gain
errors as stereo FM.

Fortunately, the stereo generator at
the station is not likely to require much
maintenance. However, it is essential
that good BTSC separation figures be
verified when the conversion is first
made, because it is inevitable that there
will be viewer complaints about stereo
reception. It is imperative that the station
knows for sure that its stereo signal is
properly operating. This is especially
true where there are intervening cable
systems. The trap lies in taking the com-
panding for granted. If you do, you'll
forever wonder if the viewer problems
with stereo are somehow related to
diplexer bandwidth.

Promotional considerations

After the stereocast commitment has
been made, it's important for the station
to take the lead in helping receiver
penetration grow as rapidly as possible.
This may be critical if there is to be a
reasonable return on the conversion in-
vestment through increased ratings. The
public can be induced to buy stereo TV
equipment only if they know about the
stereo and good stereo programs are
available to enjoy. Although “Miami
Vice” in stereo on NBC may be a super
draw, local production: opportunities
should not be dismissed.

Los Angeles independent, KTLA-TV,
broadcasts the Rose Bowl Parade in

stereo, and what a viewing experience’

that is! Chief engineer Ira Goldstone is an
MTS pioneer, having made the conver-
sion in 1984. KTLA also produces
baseball and basketball games in stereo
to supplement syndicated features, such
as “Fame,” that are available in stereo.
Many films also are available in stereo,
and despite some of the concerns ex-
pressed at last year's SMPTE/USC stereo
conference regarding the suitability of
stereo film mixes for television, the
author has auditioned dozens of laserdisc
stereo releases and found them all to be
acceptable, and most of them great.
These same audio mixes are available for
TV broadcast.

On-air promotion of

the stereo

WWW._americanradiohistorv.com

capability should include a brief message
about how to receive the stereo. It's best
to recommend only a stereo television or
stereo audio receiver in the promo.
Recommending stereo VCRs or adapters
could come back to haunt your station.

Getting stereo program notations in
local newspaper TV guides should not be
too difficult. However, as yet, the na-
tional TV listings have been slow to re-
spond. This probably means that the
country’s stereo TV broadcasters have
not been assertive enough in exploiting
the opportunity to differentiate their air
product.

MTS makes sense

The MTS environment today is, in
many ways, reminiscent of the early
days of FM stereo. There are few stereo
receivers, most programming is still
mono and the audience, for the most
part, doesn’t understand or care about
the technology. There’s just one big dif-
ference. You are talking to a different
consumer these days, one who will buy,
watch, listen, smell and feel anything
that is promoted as being new and good
to have. Stereo already has become a
part of everything from VCRs to
miniature radios and cassette players for
joggers. Stereo television is here to stay,
and it makes good business sense to get
in early and learn the craft of broad-
casting it.

The best part about stereo television is
that it's really easy and inexpensive to
convert. Although some diplexers may
not be ideal for MTS, most will work.
Many older exciters can be converted
easily to accept a wideband audio input
with a simple card or module change.
And, downstream audio insertion allows
quick and inexpensive participation.

Network affiliates can look forward to
ever-increasing releases of satellite-
delivered stereo programming. In addi-
tion, almost every movie produced in the
past few years has been recorded in
Dolby stereo. All this means that the
stereo programming is available and that
even more programs will become
available in the future.

The successful stations are going to be
those who take advantage of the MTS
system now. They stand to reap the
benefits (and profits) of early conversion.
Over the past 12 months, the number of
stations broadcasting in MTS has in-
creased tenfold. These stations are
broadcasting not only network stereo
programming, but also locally originated
stereo programming. In most cases, the
stations convert to stereo as a means to
attract a larger local audience.

It appears as though stereo broad-
casting will soon become a way of life for
TV stations. If your station has not yet
converted, it is time to give the matter
careful thought. =79



DVE

SYSTEM 10

THE PERFORMER

The DVE® System 10 from NEC is one of The word is that the DVE System 10 is
the hoitest selling digital video effects systems quickly becoming the choice for TV stations,
on the market today. For good reason: it per- production, and post-production facilities
forms. To find out for yourself, just spend a little throughout the country.
time behind the controls. Get a feel for 3-D ro- So take yourself on an adventure in cre-
fation, infinite perspective, cube mak- S ativity with the system backed

up by one of the biggest names
in the industry. The DVE
System 10 from NEC.

ing, tearing, A/B switching, key mask- *
ing an ease of use that will make
you feel like an expert in no time.

NEC

IMAGINE WHAT WE'LL DO FOR YOU

m COMPUTERS AND COMMUNICATIONS @ DVE" js a registered trademark of NEC Corporation.
NEC America, Inc., Broadcast Equipment Division « 1255 Michael Drive, Wood Dale, IL 60191 » Toll free 1-800-323-6656 » in lllinois phone 312-860-7600
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Linear keying
in video production

By Tom Goldberg

By using linear keying to soften, highlight and blend images, you
can create design effects that give you the edge in video production.

The repertoire of special effects that
are made possible by the keying facilities
in modern video production switchers is
increasingly diverse and sophisticated. It
wasn't that long ago that soft-edged keys
and glows around images—the results of

Goldberg is product manager for switcher products,
Ampex Corporation, Wheatridge, CO.

Broadcast Engineering September 1986

precise control of key levels and object
edge definitions—were impossible to
achieve. These fall into the category of
effects called linear keying.

The value of keying

Few TV productions rely strictly upon
simple title keying. In most cases, a full-
capability keyer provides the numerous
key applications used in the video. Mat-
ting, seamless inserts and special effects
with glowing and soft edges are re-
quirements of many producers and com-
mercial clients.

Achieving such effects hinges on ad-
vancements in keying technology and
the development of high-gain, fine-
discrimination and low-gain, natural-
edged keys. Typically part of the produc-
tion switcher, effects keying should play
a role in a new switcher.

Key issues

Linear keying describes the new
generation of switcher effects. However,
a number of questions have been raised
in regard to the technique. They include:

eExactly what is linear keying and
what are its advantages?

eHow important are high-gain keys
where linearity is not critical?

eAre linear low-gain keys possible
when control originates from an external
source?

eHow does the degree of linearity ap-
pear in the final key? and

eHow important are exact minimum
gains in different keying applications?

Answers to these questions and an
understanding of basic keying concepts
explain how different key effects are ac-
complished.

Figure 1. The result of a 10-step key signal
used with three different gain values of linear
and non-linear keyers.

100IRE

KEY SIGNAL
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Reviewing techniques

What is thought of as keying today
bears little resemblance to the original
concept of keying. When commercial
television first began, keying usually in-
volved a non-additive mix between the
background and key video signals. The
result was more of a superimposition
than a key with the brighter of the two
images being dominant. The technique
worked fine if the background was no
brighter than the key. Otherwise, por-
tions of the keyed information were lost
in the surrounding image.

In searching for a better method,
designers sought to emulate the film
technique of creating a matte, that is,
cutting a hole in the background and
substituting other video where the
background had been cut away. The first
keyers accomplished this goal elec-
tronically. Although early keyers made
titling, bordering and other simple mat-
ting tasks possible, the film-quality ap-
pearance was not achieved. Edges often
displayed peculiarities of high-speed
switching between the video sources.

A gain control, usually labeled edge or
soft, brought an initial solution for better

-

100IRE

LINEAR, 1:1 GAIN

LINEAR, 2:1 GAIN

100IRE

NON-LINEAR GAIN
APPROXIMATELY 1.4:1




“Our purpose is to
keep you on the air.

Our extensive inventory of broadcast tubes, RF
transistors and related components ensures delivery
of the product to you on time —even if | have to run
the package to the airport myself. Last year our
company made over 7500 overnight deliveries, so

Heclor Munoz,
Distribution Services
Manager we take emergencies seriously!”’

$36 Million Inventory—
9896 Same Day Shipment
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keying. With gain control, keyers were
better able to achieve the level and clari-
ty of film matting. Continued research in
keying technology has expanded the
range and precision of the full-capability
linear keyer.

More than a name

Linear key systems are available in
most modern, high-quality switchers.
When the unit includes gain control
through a softness or key edge adjust-
ment, the keyer could be considered
linear. In most traditional keys, as with
many character generators, whether or
not the key is linear is a moot point. Rise
times of the video are fast and the levels
are either black or white. The result is a
key that is either fully in or fully out at
any instant in time, regardless of where
the gain or clip level is set.

Linear keying becomes more impor-
tant, however, when the key signal rise
times have significant slope or when they
contain differing video levels and when
the desired result contains areas of
mixed key and background video. Con-
sider, for example, a fuzzy appearance
or glow around an object or title. The
source image is from a monochrome
camera. When the camera is defocused,
images no longer have sharp rise times
because, in the blurred area, the image
creating the key may vary from black
through gray to white.

A truly linear keyer enables the crea-
tion of a mix between background and
insert video within this blurred region.
The clip level determines the point on
the control signal slope where the
nominal mix occurs. The gain control
determines the width of the resulting
mixing region. From a different point of
view, the gain control adjusts how much
of a change in key video is necessary to
mix the key from fully in to fully out.

With high-gain keys, a slight change
causes the key either to replace the
background entirely or to not be visible
at all. As gain is reduced, a greater
change in key video is required to cause
a complete swing in the effect video. Be-
tween the extremes, insert and back-
ground video signals mix in proportion
to intermediate values of key video.

Low-gain keying first appeared in the
RGB chroma-key. Until recently, most
chroma-key effects were obvious, show-
ing peculiar sizzling or sparkling edges.
By lowering the gain during keying, such
undesirable edge effect can be mini-
mized. Even a sharply focused camera
image has significant rise times around
chroma-key subjects. Therefore, slight
gain reduction allows the keyer to mix in
the subject during those rise times.

The need for high gain
Reduced gain is not solely responsible
for the clarity of high-quality keying or

Hole cutters
and fillers

Linear keying hinges on the real dif-
ferences between the key signal and
the key insert. The key signal controls
when the key is in, out or in between. It
is often referred to as the hole cutter.

The key insert or fill signal is video
that appears in the hole in the output.
In self-filled luminance keys, the key
and the insert are from the same
source. Examples of effective self-filled
keys are simple character generators
or monochrome cameras.

Greater sophistication involves key
signals and inserts from different
sources. Most high-quality character
generators and digital effects devices
provide key outputs that are separate
from the key video.

The RGB chroma-key was the first
commonly used process in which the
key was not the same as the insert
video. Separate R, G and B video
signals, fed to the switcher independent
from the camera composite signal, are
processed independently to create a
shape based on some desired chroma-
key hue. The shape cuts the hole for
the inserted composite camera video.

Another example of different key
and insert signals is the matte-filled
key. In this case, the insert is a full field
of solid matte color that appears only
where determined by the key signal.

A friend for life.

It's time you got to know Orban’s 422A (Mono)/
424A (Dual-Channel/Stereo) Gated Compressor/
Limiter/De-Esser—known in reputable broadcast
circles as the “Studio Optimod”. Users of the
422A/424A tell us that what impresses them most
is the unit's astonishingly natural sound—in fact,
“non-sound” —even at high compression ratios and
with substantial gain reduction, where most other
units pump and breathe.

Whether you use it as a hard or soft peak limiter,
a gentle “soft-knee” compressor, a full function de-
esser, or all simultaneously, the versatile 422A/424A
gives you the controls you need to get your sound

just right—quickly and surely. Best of all, the 422A/
424/A’s wide control range means that the same unit
can create either natural gain-riding or special ef-
fects—you don’'t have to buy two boxes to get these
capabilities.

One economical package is all you need to handle
your basic production level control chores, DJ mic
enhancement, or STL/telco protection. The 422A/
424A does it elegantly with a timeless design that
will solve your gain-control problems now, and for
years to come.

Get to know Orban’s 422A/424A *‘Studio Optimod”.
it'll be a friend for life.

O'b“n Orban Associates Inc.
645 Bryant St., San Francisco, CA 94107
(415) 957-1067 Telex: 17-1480
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PAY LESS ATTENTION TO
YOUR VIDEO CART MACHINE

Great idea! Now you can do just that with the TCS2000.

The Cart Machine automatically manages, records and plays-to-air
all forms of spots and programs, giving you much more uninterrupted
time away from programming concerns.

The Cart Machine holds up to 280 carts on-line. Tracks 65,000 carts
in the database. Wiih its 1,000 event look ahead feature, you receive a
printed list of needed carts and your saturation spot carts never have to
leave the machine.

The Cart Machine’s comprehensive software system interacts with
your traffic system to download your logs and automatically preplans the
spot play lists days in advance.

Now other station operations get your undivided attention—with
The Cart Machine.

Odetics
We put smarisin The Cart Machine.

Odetics, Inc. 1515 S. Manchester Ave., Anaheim, CA 92802-2907.
Call toll free 1-800-243-2001. In California call 800-238-4422 or 714-774-5000.
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compositing. If the key signal rises more
slowly than the response time of the
keyer circuit, reducing gain will soften
the edge of the key and frequently yield
a more natural appearance. However,
other issues are also involved.

Low gain significantly eliminates a
pasted-on look, but when fine differentia-
tions between video levels are
necessary, higher-gain systems should be
used. For example, consider a logo that
is to be keyed over a picture of the
automobile dealership’s building. The
logo contains highlights, reflections and
near blacks. Because of the logo varia-
tions, any background selected may in-
clude areas approximating levels created
by features of the logo. You run the risk
of punching holes in the logo image.
Higher key gains used on the logo im-
prove the chance of discriminating from
among the subtle levels of luminance.

The standard video black level (setup)
is 7.5IRE units. High gain in keying is im-
portant if superblack (between OIRE and
7.5IRE) is involved. A common produc-
tion problem arises when an image is
transferred to videotape for later keying
into a new background. One method
would place the image over a solid color
on tape, followed by a composite
chroma-key. That method seldom looks
as good as a luminance key, however,
This can be further complicated by the
fact that the colors in the image may

New technology yields a price/performance
breakthrough in a single, space-saving rack
unit. The DPS-170 time-base corrects
monochrome and heterodyne inputs for editing,
assembly and match framing. Direct-color is
achieved with 3.58 MHz feedback to

tape player

The DPS-170 gives you a wide dynamic
tracking range of -1 to +3 with clear viewing at
up 1o =30X normal tape speed You get tape
source flexibility, with a 16-line buffered

120 Middiefield Road, Scarborough, Ontario
Canada M1S 4M6 (416) 299-6888 Telex 065-25344

Video production switcher specifica-
tion sheets often indicate that chroma-
key is available. Some models include
a chroma-keyer as standard equip-
ment, while others offer options of en-
coded and/or RGB systems.

Of the two, the RGB-type keyer
should be the simpler because specific
levels of red, green and blue signals
form the keying pattern. Encoded
chroma-keyers must first decode the
signal to RGB with the risk of noise
entering the decoding process.

Chroma-keying with component
signals introduces another challenge.
Because of differences in the signals,
RGB keyers cannot directly handle
Y/1/Q, Y/U’V or Y/R-Y/B-Y
signals without some alteration of the
key matrix circuits.

Solutions to this dilemma include en-

Keying on components

coding to composite video, then
decoding to RGB. High-quality en-
coders and decoders make this a viable
alternative, but whenever active
devices process signals, the possibility
of artifacts and noises exists.

Transcoding or intermatrix products
allow any component format signal to
be translated to any other format.
Without introducing reference subcar-
rier to the rematrixing process, the
resulting signals maintain the compo-
nent video advantages.

A third possibility places format
compensation in the keyer as semi-
intelligent matrices. From switcher
panel controls, adjustments to
multiplier circuits in the level-sensing
key matrix can be made through soft-
ware, providing a flexible system that
adapts easily to the signals in use.

make it impossible to find a unique solid
background color.

Another solution is to place the image
over superblack for the recording.
Recombining the image uses a
luminance key, setting the clip level be-
tween the true black and superblack.
This may require an exceptional amount
of gain, however. The videotape play-
back contains roughly 1IRE unit of noise
at both the true 7.5IRE and OIRE levels,

Digital Dynamics

DPS-170 Time Base Corrector

correction window and RF/TTL selectable drop
out compensator input
High pertormance/low cost
Heterodyne or Direct Colour
- Dynamic Tracking® capability
Digital Dropout Compensator
- Matched Frame Editing
®Trade mark of Sony Corp.

Scientific
Atlanta

Digital Video Systems Division
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leaving a 5IRE window in which to dif-
ferentiate between the subject and the
background. In such a situation, the high-
gain keyer overcomes the limitation of
keyers that can differentiate a 4IRE to
5IRE level change at best.

External keys
So far, this article has discussed simple
keying, or the self key, in which the key
Continued on page 70

AUTOMATED
BROADCASTING
SYSTEMS

Four Models

SOL-6800/MICRO

For 1 VTR with 4-input AV switcher

Fom $2,500
SOL-6800/ MINI

(Fully programmable)
For 4 VTRs with 6-input AV switcher

From $9’UUU
SOL-6800/U.1.S.

(Upgradable intelligent system)
For 8 VTRs with 12-input AV switcher

Fem - $12,000
SOL-6800

(Fully programmable/expandable)
For 8 VTRs with 12-input AV switcher

From - $17,000

A COMPANY DEDICATED TO AUTOMATION

SOLUTEC

H.A. Solutec Ltd

4360 d'lberville, Montreal

Quebec Canada H2H 2.8

Tel: (514) 522-8960 Telex: 055-62139
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IVIPORTANT NEWS

Miller Fluid Heads are pleased to announce, for the first time, their entire
range of professional camera support products are now available in the
United States, direct from the manufacturer.

12 MODELS OF ENG/EFP FLUID HEADS, 11 MODELS OF ENG/EFP TRIPODS,
'DOLLYS, SPECIAL ARBLICATION MOUNTS, ETC.

=S MILLER FLUID HEADS [USA] Inc.

2819 W. OLIVE AVE, BURBANK CA 91505, Tel: (818) 8416262 TIx: 283223
SUPPORTING AMERICAN FILM AND TELEVISION SINCE 1957
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With your mobile van and C(
can get the news on the ¢

LINK YOUR NEWS VEHICLE AND STUDIO INSTANTLY V1A SATELLITE

Wherever your satellite news gathering remote locations as easily as picking up a
truck goes to get the news, you have to com- phone, using Demand Assigned Multiple Access
municate with your crew. And get the story on (DAMA) direct dial telephone connections (the
the air. COMSAT General’s SkyBridge is the industry’s least expensive and most flexible).

quickest way to do both. And your network can be managed from our
SkyBridge is the complete, end-to-end voice  central operations facility for timely scheduling

and video communications service designed and cost-saving transmission.

specifically for broadcasters. It lets you com- A PERFECT, YET EXPANDABLE FIT. SkyBridge can

municate 1nstantly between your studio and do whatever you want to do, using full or half-

COMSAT is a registered trademark and service mark of the Communications Satellite Corporation.
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ATS Skandoe service,you
while it still exploding.

transponder Ku-band satellite capacity. Change For complete details on SkyBridge and our
your voice communications (including IFB) to other video transmission services (including
meet your needs on a day-to-day basis. Create end-to-end broadcast networks, backhaul net-
instant networks using multiple trucks as tem-  works and transponder leasing), call Art Hill
porary uplinks, and control them from one at (202) 863-6909.

source. It’s your net-

work. We'll help you . comsxr GENERAL CORPORATION

manage it. Your news
crews go anywhere to
get the story first. With
SkyBridge, nothing gets
in their way.

950 L’Enfant Plaza SW. Washlngton D.C. 20024
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According to some engineers, the
most difficult design aspect of a video
production switcher is correct timing.
The only aspect that might be more dif-
ficult is the human interface, that is,
the control panel itself.

When a video production switcher is
installed, a special effort is needed to
allow for and correct signal timing
from all sources through video cable
lengths, adjustable delay lines or
through a system of sync generators
that provide for delay compensation.
(For more details, see the articles “Sync
Processing and Distribution” and
“Understanding SC/H Phase" in the Ju-
ly 1986 issue of BE.)

If you assume all signals are in time
at the switcher inputs, then they must
remain in time, even though one or
more have taken paths through mix-
effects amplifiers, multiple re-entries

Switching components

and keyers. An important specification
for system design, when considering a
new switcher, is the electrical path
length, usually given in nanoseconds
or in degrees of subcarrier.

Switchers designed to use analog
components present additional difficul-
ty. Three paths for each input must re-
main in time along the entire length of
the switcher. Any instability among the
three component channels causes a
lack of sharpness and color purity in
the resulting images.

The stability of electronic devices in
modern systems makes possible
switcher designs incorporating fixed or
variable delays along the length of the
electrical path. Fixed-delay designs re-
quire the engineer to ensure that all
three component signals from each
source are in time at their entry point
into the switcher. With the alternative,

adjustable variable delays, the en-
gineer can compensate for differences
between the components more easily.
Some in the broadcast industry have
indicated a disappointment in the slow
movement toward component produc-
tion. One of the reasons results from
the number of changes made since the
first component camera/recorder
products were introduced. The lack of
component products covering seg-
ments of the production process, par-
ticularly switchers, video monitors and
monitoring systems, has helped to slow
the conversion to components. The
problems will lessen as complete com-
ponent systems are introduced.
Designs are expensive without a
ready base of customers. On the other
hand, without available products,
equipment users tend to shy away from
concepts that lack a visible manufac-
turer base. As manufacturers and
users become better acquainted with
analog or digital component opera-
tion, component use will increase.

Continued from page 66

signal and the insert video are the same
source. Isolated or external keys present
a different challenge because separate
hole cutters and insert video are provid-
ed. Although linear keyers perform the
self key well, not all are capable of doing
a low-gain key based upon external key
signals. In order to take advantage of to-

day's repertoire of production tools,
graphic art paint systems, digital effects
units and anti-aliased character genera-
tors, the keyer must work with a signal
that is separate from the insert video.
In the case of a digital effects unit,
under normal circumstances the external
key shape comes into the switcher from
the effects system to cut a hole precisely

the size and shape of the reduced raster
coming from that unit’s composite video
output. Keyer gain is not necessarily
critical, because the rise times are fast.
However, if an effects system key-
softness feature is used, the hole-cutting
signal will have sloped edges.

Suppose the desired effect is for the
keyer to mix between the background

Talk Shows
Aren't Tough
Anymore!

New Eventide BD980
Broadcast Delay

Takes The
Hassles Out Of
Talk Show Production

... sounds Better, Too

Available Now! See how
easy talk shows can be —
Call your Eventide dealer to
arrange for a demo.

Or call Eventide direct at
1(800) 446-7878.

Automatically builds up delay
quickly and inaudibly. Uses
exclusive Eventide patented

technology for catch-up quality
light-years ahead of earlier

5
It's A Stereo Time
compressor, ToO.
Instantly shortens (or length-
ens) audio spots up to ten
seconds. Better stereo/mono
phase compatibility than

1
Cleanest, Fastest
Catch-up Ever . . .

designs.

8
As A Production Tool . . .

BD980’'s Manual mode lets
you set delay in one millisec-
ond steps, from zero to 10
seconds. Ideal for vocal dou-
bling, echo, and other effects.

2
BD980 Comes Fully
Loaded.

Stereo operation, 20kHz.
bandwidth and 10 seconds of
delay are standard. And
BD980 is priced to be a
great value.

6
when It's Time To
Get OUT Of Delay . ..

Just push the RAMP TO
ZERO button and go on with
the show. It's that simple.
Delay inaudibly “catches-
megabuck single purpose time down" to zero. Frantic switch-
compressors. Works with ANY
cart or tape machine — varia-
ble speed NOT required.

ing or monitoring hassles?
Forget ‘'em!

“safe” reading and operating
mode at a glance. BD980
operating functions are fully
remoteable and plug-compati-

3
Stereo Audio So Clean . .

You'll want to keep the BD980
in-line at all times. BD980 fea-
tures 16 bit linear PCM design
and 50kHz digital sampling
rate.

a

4, 6, 8, or 10 Seconds
Of Stereo Delay.

All of BD980’s automatic
modes can be set to give you
4, 6, 8 or 10 seconds of on-air

stereo delay.

b4
sSwitch To A Helicopter
Traffic Report . . .

Or other “live cued” event,
with no timing or monitoring
hassles. Just push the WAIT &
EXIT button. The Eventide
BD980 makes the “impos-
sible” switch easy!

9
Large Alphanumeric
Display.

Shows amount of delay,

ble with our BD955.

/

Eventide

the next step
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The Abekas A53-D

Digital Special Effects System
The innovative tradition of Abekas
continues with the A53-D—the
most cost-effective, high-quality
three-dimensional effects system

available today.

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

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

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

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

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

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

Abekas

V-deo Systems, inc
Now Anything is Possible
Circle (48) on Reply Card

ADD NEW DIMENSION
TOYOUR BOTTOM LINE
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UNITY GAIN KEY

UNITY GAIN
WINDOW

and effects video during the sloping
region of the key signal. The effect is
possible only if the keyer can apply
variable gain to the isolated hole-cutting
signal. To circumvent this necessity re-
quires patching of video and tying up ad-
ditional capabilities of the switcher.

A favorite effect in today’s production
market involves flying a key signal and
its associated video around the screen. If
the key signal has any softness, then the
flying image can be combined with soft
edges blending into the background. To
accomplish this, a hole-cutting signal ap-
plied to the digital key channel of the
digital effects unit produces an output for
rekeying into an image. With external
linear keying capability, the rise times of
the kKey signal maintained in the effects
equipment make the flown image look
more natural.

Another application requiring linear
keying from an external key source in-

A special effects system inserts color bars into
the cloud background. With key softness
added, sharp edges are removed.
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BACKGROUND —X—ﬂx— BACKGROUND

KEY
TYPICAL LOW-GAIN KEY

Figure 2. A view of the key input and
background signals shows their interaction in
different keyers. In the low-gain key, the win-
dow moves and changes size with clip setting.

volves an independent key hole from the
graphic art paint system. The artist
creates a soft-edged shape with the
graphic airbrush to produce a high-
lighting glow around an advertised prod-
uct. The shape signal is then fed into an
isolated key input of a linear keyer.

Degrees of linearity

As long as keyers have high gain for
level discrimination and low gain for any
type of key, most production re-
quirements can be met. Because image
quality is the goal, however, other fac-
tors should also be considered.

For a keyer labeled as linear, the ques-
tion arises as to how linear, and how low
a gain is available. Accurate linearity is
important when the production calls for
precise control over the smoothness of
transitions between insert and back-
ground videos. Often the difference be-
tween true and approximate linearity is
visible only through close scrutiny, but
production clients have a way of seeing
the smallest discrepancy.

The degree of linearity determines if a
certain percentage of change in key
video yields the same relative percent-

A lourgain RGB chroma nulled key places the
flowers and vase over bars. With high gain,
the flowers remain realistic, while the vase
takes on a surrealistic aspect.

WWW._americanradiohistorv.com

age variation in the key and background
mix at high- and low-luminance levels.
To measure this, you can key a
monochrome stairstep over black with
low gain and a white matte fill. Then,
determine how much variation exists in
the number of IRE units between each
step with a given clip and gain setting.

The measurement of keyer linearity
requires that the key be white-filled over
black (or vice versa), so the key signal
determines how much white is mixed
with the black. If the key were self-filled,
each step of key signal would control
how much of that same luminance mixed
with the background. This would yield
the product of the video times itself, a
squared relationship and a resulting key
that is far from linear.

Minimum gain factors

Just how low is minimum gain? For
most practical low-keying work, a gain of
two will do. For a 10IRE change in key
signal, the result is a 20IRE change with
an appropriate clip setting (as in the
white-insert-over-black example). Gains
of approximately two allow easy control
of soft-key transitions.

Some facilities require a gain of one.
For each increment of 10IRE in key
signal, the result is exactly 10IRE of
change. That is, the key signal is directly
proportional to the mix value in a one-to-
one correspondence. If a monochrome
ramp key signal is filled with white over
black, the net result is the same image as
the keying ramp. With a gain of two, on-
ly half the ramp would be visible.

In reality, the requirement is that the
exact gain is known and is suitably low
that subtle mix variations can be con-
trolled. Not every keying system with
this capability allows control over this
type of key to come from the switcher.
Adjustments are made by changing the
key video rather than adjusting keyer
controls. All in all, the best keyer will
have low-gain adjustment and yet allow
adequate control of clipping, regardless
of what gain level has been used.

Key decisions

Analyzing production requirements
allows you to determine how important
the keying factors are to your applica-
tions. Beyond simple titling, most users
could benefit from a linear keyer. High-
gain, fine-discrimination keys; natural-
edged keys; exactly linear mixed key
levels and exactly controlled proportions
of the key mix would allow you to per-
form a variety of keying applications.

All the criteria should be examined in
the evaluation of any piece of equip-
ment. Your major concern, particularly
in purchasing a new switcher, is deciding
on the capabilities you require today and
planning for what you'll need tomorrow.
At issue is that future equipment and pro-
duction techniques may make even
heavier demands upon any keyer's flex-
ibility and accuracy. B&))
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Take your best
studio cameras and

SHAPE IT.

Create your best ideas on Vidifont Character
Generators/Paint and Graphics Systems.

I XTHOMSON-CSF BROADCAST, INC.
37 Brownhouse Road
Stamford, CT 06902-6303
Tel: (203) 965-7000 TWX: (701) 474-3346
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Wiring an audio-video
production facility

By Edgar Lee Howard

Properly wiring an audio-video facility requires more than a reel of cable.
If you don’t know what you're doing, there are pitfalls at every connection.

lt should come as no surprise to most of
you that the systems in the broadcast
business are not all fused together into
one giant black box. Rather, broadcast
facilities consist of a myriad of small
black boxes, interconnected with each
other and with the outside world. These
days, more time is devoted not to design-
ing and building these black boxes, but
to mounting them in racks and connect-
ing them into systems.

There have been many technical
changes over the years. Gone is the
cotton-covered wire. Gone is the big, fat
RG/11, with its solder-on, screw-on con-
nectors. Gone is the enigma of all audio
interconnects, the Christmas tree—and
with it, the melted insulation and burned
fingers. On the way to well-deserved ex-
tinction are most solder-type connectors.
They are being replaced with neat crimp-
on unitsthat are not only faster, but more
reliable.

Interconnection theory

In a typical broadcast system, several
common elements exist. For one thing,
the total system is composed of a large
number of individual components. Many
of these components, such as tape
machines, audio consoles and cameras,
can operate as stand-alone devices.
However, they are of little use when
operating alone. For broadcast equip-
ment to be useful, it has to be intercon-
nected with other devices. Unfortunate-
ly, the interconnection process is com-
plex and fraught with pitfalls.

To connect the broadcast equipment to
other devices, cable or wire is used.
Paired and shielded wire typically is used
for audio, and coaxial cable is used for
video. In each case, the specific wiring
requirements are different. However, the
basic task is the same: to deliver signal or
power to other broadcast equipment.

Whenever two devices are connected
together, there is the chance that prob-

Howard Is supervisor of maintenance and systems
development for WOSU-TV, Columbus, OH.

74 Broadcast Engineering September 1986

—
A
-
GENERATOR LOAD

SOURCE WIRE L
RESISTANCE 0s$
—— O~
—id
GENERATOR LOAD

P e
Lt F

Figure 1. A simple current loop consisting of
a generator and load.

lems will be created. Interconnecting
equipment can produce noise, distortion
and even dangerous conditions. If you
are to avoid these potential problems in
your installation, you must understand
the theory behind proper interconnec-
tion techniques.

Figure 1 shows a simple current loop,
with the same instantaneous current cir-
culating in every part. All the voltage

GENERATOR

77|~

WIRE
LOSS

A

LOAD

RACK
RESISTANCE

o

PN e
WIRE LOSS\\,/

Figure 2. This circuit shows the addition ot a
source resistance and wire loss, which causes
a voltage drop.

generated appears up across the load.
Figure 2 shows a more realistic situa-
tion. Wires have resistance and,
therefore, some loss. Generators are not
perfect, and they too have losses. This in-
ternal loss is shown as a series source
resistance in Figure 2. Most active
devices are single-ended. Their inputs

GENERATOR

17

| WIRE
LOSS

,7717 o

LOAD

Figure 3. Mounting two sets of generators and loads in the same equipment rack can cause cir-
culating currents to be exchanged between the devices.
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George Miller lives in Alaska and shoots documentaries. So half the year
he’s shooting at night.
That’s why he replaced the camera he was using with a Sharp XC-Al. The
picture is amazingly quiet. Even when he
goes to 18db gain.
And thanks to all the information the
XC-Al displays in the viewfinder, George’s
job is a lot easier. Step-by-step instructions
coach him on what to do, then disappear or
move to one corner automatically.
Of course, George realizes that the
XC-Al can’t do everything, so he still keeps the camera he replaced with it for one

very important job—he uses it to anchor his boat. SH ARP
®

FROM SHARP MINDS
COME SHARP PRODUCTS™

For more information call (201) 529-8731. Write Sharp Electronics Corp., Professional Products Division,
Sharp Plaza, Mahwah, NJ 07430. Or visit your local Sharp dealer. © 1986 Sharp Electronics Corporation.
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and outputs usually are referenced to the
same common point. Therefore, you can
assume the lower end of the generator
and the load are connected to the local
chassis ground.

What happens now? Well, for the dc
and low-frequency ac cases, there is still
a simple current loop, so some of the
signal from the generator develops
voltages across the two wire resistances.
This reduces the signal developed across
the load resistor, which is called wire
loss. Notice that there is a signal (voltage)
drop across the lower conductor because
of the wire loss. Each end of the lower
conductor is connected to each chassis
ground. The two chassis (generator and
load) are now at different potentials.

If the generator and the load both are
installed into the same equipment rack,
the resistance of the rack frame will ap-
pear as a parallel current pa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>