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ADM most wanted...

for first class performance and reliability

Now with four versions, the larger ADM ® audio consoles are even more valuable in
televisicn production and post-production. These are the new ADM 2442, 2483. 3242
and 3233 models. Each has a distinctive range of functions, which permit tailoring to
your specific requirements in a standard console mainframe. As with all ADM consoles
they are designed with up-to-the-minute audio technology and engineered to

provide years of maintenance free operation.

What other console manufacturer is so >cnfident in the quality and
reliability of their product that they can back every console with
an exclusive 5-year warranty? Me one but ADM. Our con-
sistant innovation and ug-grading of quality is your
assurance that whatever direction audio production
takes, ADM will continue to be on top of the
“most wanted~ list.

For specif ¢ information, contact
ADIM Technology, Inc.—The
Audio Company-1626 E.

Big Beaver Road, Troy,

MI 48084, Phone

(313) 524-2100.

TLX 23-1114.

The
Audio
Company

WEST CENTRAL WEST COAST MAIN OFFICE AND
SALES SALES EAST COAST SALES
(BI7V467-2990 (415 915-0181 (313)524-2100



WKRC, Cincdinnati.

WKRC'TV

"Taft demands the best, and when it
comes to presenting to our viewers a
clear and accurate picture of the world,
we turn to Ikegami cameras. Their
rugged durability, combined with the
“studio” quality, that lkegami delivers,
brings the news in focus for the millions
of viewers who depend on Taft news
operations to keep them informed.

That's also why Midwest designs and
builds our mobile news gathering units.
Midwest custom designed the right
mobile units to meet our needs —and
our deadlines. They're tough, designed
to take all the punishment that
on-location ENG can dish out. Midwest
delivered our Ikegami-equipped
mobile units on time.

CINCINNATY

“"When
the news
breaks,
we get it
together
with
Midwest
and
Ikegami’’

John Owen. Vice President
of Television Engineering
Taft Broadcasting.

Circle (2) on Repiy Card

We're covering the news stories and
Midwest covers our needs. Taft
demands the best, and we have it —with
Midwest and Ikegami on our news
team’

For more information on how Midwest
can help you get it together with quality
equipment and mobile units, call
toll-free today: 1-800-543-1584

(In Kentucky 606-331-8990).

Cincinnati, OH  Lexington, KY
606-331-8990  606-277-4994
Columbus, OH  Nashvite, TN
614-476-2800  615-331-5791
Dayton, OH Charleston, WV
513-298-0421  304-722-2921
Cleveland, OH \ﬁ(;gima Beach, VA
216-447-9745  804-464-6256
Pittsburgh, PA  Washington, DC
412-781-7707  301-577-4903
Detroit, MI Charlotte, NC
313-689-9730  704-399-5336

Indianapolis, IN Atlanta, GA
317-251-5750  404-457-4300
Louisville, KY  Miami, FL

CORPORATION 224072688 305-502:5355

One Sperti Drive
Edgewood, KY 41017

WTVN, Columbus.
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The journal of broadcast technology
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FEATURES
19 Real time closed captioning at NCI
By Jeff Hutchins, director of systems development, National Captioning
Institute, Falls Church, VA

32 The development of a panel antenna
By Robert A. Surette, manager, RF engineering, Shively Laboratories
Division, Howell Laboratories, Bridgton, ME

HE VER thi th sh h
48 Video timing and phasing T COVER this month shows the

72

80

By Edgar Lee Howard, supervisor of special projects, WOSU-AM/FMITV,
Columbus, OH

Video switcher update
By Carl Bentz, technical editor

The evolution of TV production switching
By Craig Birkmaier and Donald Lambert, Production Systems Marketing
Group, Grass Valley Group, Grass Valley, CA

facilities used for captioning at the Na-
tional Captioning institute (NCi), Falls
Church, VA. The key to the real time
closed-captioning service is a stenocap-
tioner who transcribes the audio into a
stenotype machine. Marty Block of NCI
is shown preparing captions for
ABC-TV's World News Tonight. The cap-
tions appear on viewers' TV sets

equipped with TeleCaption units. An ar-
ticle on the NCI advances in captioning
techniques, “Real Time Closed Caption-
ing at NCI,” begins on page 19 of this
issue. (Photo courtesy of June Farrell,
director of public relations, NC!.)

90 Case study: Fiber-optic cable at Notre Dame

106 Case study: The Abuja Tower
By Edward R. Baldwin, architect, Toronto, Ontario, Canada

113 FM multipath and distortion reduction through RF amplifier optimization
By Edward A. Schober, AFCEE, Radiotechniques, Haddon Heights, NJ

FIELD REPORTS
98 Shure M267 mixer

Coming events
By Brad Dick, chief engineer, KANU, Lawrence, KS

126 Hitachi SK-110 camera at WFAA.TV 8 May 28-June 2 _
By Charlie Martin, chief engineer, WFAA-TV 8, Dallas, TX 13th Intl TV Symposium and
Technical Exposition, Montreux,
Switzerland
DEPARTMENTS
6 FCC update May 30
10 Editorial American Women in Radio and

Television 32nd Annual Conven-

It's Greek to me tion, Royal York, Toronto, Canada

14 Satellite update
16 Feedback
135 Associations

June 12-15
National Cable Television
Association (NCTA)} Annual Con-

ntion, Houston TX
140 New products ve n, Houston

June 22-26
Broadcasters Promotion Associa-

142 Business

144 News tion (BPA) 26th Annual Seminar

145 Calendar and Broadcast Association, Fair-
a mont Hotel, New Orleans, LA

146 People

147 Index of advertisers

149 Classified ads NEXT MONTH we will feature in-depth

coverage of events and exhibits at the
NAB-'83/Las Vegas convention. Included
in our June wrap-up will be coverage of
advancing technology for radio and
television as brought out in the technical
sessions, invited addresses and
workshops. Regarding the exhiktits,
special emphasis will be given to new
equipment introduced at the show as
prototypes or production models.

©Copyright 1983, by Intertec Publishing Corporation. All rights reserved. Photocopy rights: Permission to
photocopy for internal or personal use is granted by Intertec Publishing Corp. for libraries and others registered
with Copyright Clearance Center (CCC), provided the base fee of $2.00 per copy of article is paid directly to CCC,
21 Congress St., Salem, MA 01970. Speciai requests should be addressed to Cameron Bishop, publisher.

ISSN 0007-1994.
BROADCAST ENGINEERING (USPS 338-130) is published monthly by Intertec Publishing Corporation, 9221

Quivira Road, P.O. Box 12901, Overland Park, KS 66212-9981. Postmaster, return form 3579 to P.O. Box 12938 at
the above address.
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“I want a world-class camera
I can take a mile from the van
and still get 57dB S/Nand

6001ine resolution’

’

_ G DIGITAL COMMAND UNIT  DU-91 - o
"D P | |-
@..|g.eugaaul.,
? 9| |
o . el | H
| -V
,p e | & | ‘l
2 e e et S
Then vou re looking for broadcast-quality. Then vou re magnesium alloy package
looking for lightweight equipment you can carry unencum It has an auto-iris closure. A +9/18 dB high-grain
bered by anvthing but a lightweight triax cable. switch. Horizontal and vertical blanking widths adjustable
Well, Hitachi heard vou. Because now our Hitachi over a wide range. An auto black halance control as well
SK-91 and SK-81 can bath be connected to our triax DU-91  as an auto white balance control
Digital Command System by up to 6.000 feet of cable The SK-81 gives you just a shade less performance

The SK-91 is an example of the lengths Hitachi will for §22.000. The DU-91 at $18.900 lets you get great
g0 1o give vou the camera vour craft and courage demand.  pictures with either the SK-91 or SK-81 whether you re
Though just 9.7 pounds. including its 1.5-inch viewfinder,  shooting at the low-light levels of a coal mine or going to

this $33.000 camera has been hailed as a bargain by per- the top of the world. Who from? Who else? Hitachi Denshi
fectionists. And it's .B.A. and C.B.C. accepted America, Ltd., 175 Crosswavs Park West, Woodbury, NY

Its shock mounted optical system— with Saticons® 11797. (516) 921-7200. Offices also in Chicago, L.os
Plumicons® or Diode Guns®—gives vou up to 57 dB §/N Angeles, Atlanta, Cincinnati, Dallas, Denver, Seattle and
and 600-line resolution. All in an incredibly tough Washington, D.C.

Circle (3) on Reply Card
May 1983 Broadcast Engineering 3



Comtech’s satellite feed
uses less than 1% of a
transponder’s capacity.
\Q/\‘ WESTAR IV

WESTAR Il \&}

REGIONAL OR
STATE SATELLITE
RADIO NETWORK

Our sophisticated satellite radio network system can reduce your
monthly operating costs substantially compared to land lines. We
design and deliver complete networks that provide the highest
level of performance and reliability at a very attractive cost of
ownership.

Less than 1% of a transponder’s bandwidth and EIRP is required
to achieve the same performance provided by other systems
requiring considerably more capacity.

Network expandability is achieved via Comtech'’s unique
mechanical package which allows a combination of SCPC,
MCPC, digital data or composite video/audio demodulators. Dual
and triple feeds are available for simultaneous reception from
satellites spaced up to 8°, such as Westar Ill and Westar IV.

High quality audio is the result of Comtech’s advanced audio
processing system.

Up-link Terminal includes audio processor, SCPC modulator,
up-converter, high power amplifier, antenna feed system, 5
meter antenna with mount, and receive-only components for
system monitoring.

Receive-Only Terminals include SCPC demodulator, audio
processor, 7-slot housing, down converter, low noise amplifier,
antenna feed, and 3.8 meter antenna with mount.

For your complete regional or state radio
network, designed, built and delivered by
Comtech, call or write:

COMTECH Data Corporation

SUBSIDIARY OF COMTECH TELECOMMUNICATIONS CORP

2 ® 350 North Hayden Road e Scottsdale, AZ §5257
(602) 949-1155, TWX 910-950-0085

BROADCAST.

Editorial and advertising correspondence should
be addressed to: P.O. Box 12901, Overland Park,
KS 66212-9981 (a suburb of Kansas City, MO, (913)
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Get it out of your system.

Television is an electronic medium. Yet
TV graphics still involve messy paints,
glue, air brushes, razors, and other
paraphernalia.

MCI/Quantel's Paint Box can put your

TV graphics into the electronic medium.

So you can get all the messy para-
phernalia out of your system. Digitaily.

The Paint Box lets you do a lot more
than you can do with traditional art
materials, A lot faster. And with typical
Quaritel picture quality.

It gives you over 16 million colors. If
that's not enough, you can mix your
own, Just like you'd do with paints.

It's incredibly versatile. You can Call your local MCl/Quantel office.
produce the look of oils, watercolors, They'll be glad to show you a demon-
chalk, pencil. You can make stencils. stration tape. Or get in touch with us
Air brush. Cut and paste. Even directly at 415/856-6226. Micro
animate. Consultants, Inc., PO. Box 50810,

Palo Alto, California 94303.
You can grab TV frames off the air,
resize them, retouch them, mix them
with graphics.

You can set type from a large variety
of the highest quality fonts.

And you can interface the Paint Box
to Quantel's DLS 6000 Library System
for a totaliy digital still-picture system.
It's awesome.

Graphics like this are easy on the Paint Box

MCI/QUANTEL
The digital video people.
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Standards changed for
approval of dismissal agreements
The FCC has interpreted a recent

revision to the Communications Act
as permitting settlement payments to
a dismissing broadcast applicant in
excess of “reasonable and prudent” ap-
plication expenses.

In September 1982, Congress
amended Section 311(c)(3) of the Com-
munications Act, which deals with
settlement agreements in comparative
hearing cases. Under the new law, the
FCC may approve buy-out or merger
agreements if it is determined that ap-
proval is consistent with the public in-
terest and that no party to the agree-
ment filed its application for the pur-
pose of entering into such an agree-
ment. Previously the act did not per-
mit the FCC to approve agreements
that involved reimbursement to dis-
missing applicants in excess of their
documented application expenses.

Even after Congress amended the
act, the commission’s administrative
law judges continued to enforce the
old standard. This was because the
Mass Media Bureau issued a public
notice in November indicating that
the new law was not in conflict with
FCC rules requiring submission of
detailed expense accountings in con-
nection with requests for approval of
settlement agreements.

In December, however, the FCC
Review Board ignored the bureau's
public notice and approved a 10-year
consultancy arrangement in a case in
which the judge found the consultan-
cy amounted to a monetary settlement
with a value in excess of application
expenses. The board said that ap-
proval of the settlement was permissi-
ble because, as the new law specified,
the agreement was consistent with the
public interest and there was no
evidence that any party to it had filed
its application for the purpose of
reaching or carrying out the agree-
ment. In March 1983, the commission
affirmed the board’s decision and
repealed the bureau’s inconsistent
public notice.

In two follow-up decisions, the
board has indicated that the FCC will
approve any settlement agreement
that meets the new, less restrictive

6 Broadcast Engineering May 1983

statutory standard. Thus, applicants
now may offer to pay competitors in
camparative proceedings any amount
they wish in order to induce them to
dismiss. Dismissal agreements offer-
ing monetary reimbursement and a
share of equity, which were difficult
te have approved under the old stan-
dard, now are permissible as long as
the minimal statutory requirements
discussed previously are met.

Critics of the commission’s new ap-
proach claim that many persons will
file applications for the sole purpose
of extracting monetary settlements.
Others believe that the new liberalized
standard will facilitate legitimate
merger and buy-out arrangements,
thereby speeding the authorization of
new facilities.

Proposed revision of
attribution rules

The commission has proposed io
revise the standards for attributing
ownership interests in broadcast and
CATV properties under its multiple
ownership rules. Major proposed
changes would include the following:
increasing the attribution benchmark
up to 20% (interests above 20% as-
sumed to be attributable); eliminating
the distinction between closely held
and widely held corporations; using a
multiplier for vertical ownership situa-
tions to limit the reach of the rules to
those with a reasonable relationship
to the licensee; and using insulating
mechanisms for officers, directors
and others who have no equity in-
terest in the licensee.

These revisions would impact upon
the national, regional and local multi-
ple ownership rules, including those
dealing with the 7-station limit, net-
work/cable cross-ownership, news-
paper/broadcast cross-ownership,
regional concentration of control,
duopoly and the one-to-a-market limit.

The commission is requesting com-
ments on, and data relating 1o, the
following specific issues:

¢ whether attribution of ownership

interests of less than 20% is war-
ranted;

¢ whether using a definition and set

of indicia of control applicable on
a case-by-case basis is preferable

to the current practice of specify-
ing particular entities as subject
to certain ownership bench-
marks;

e whether all investors should be
treated in a similar fashion;

¢ whether indirect interests should
be attributed,;

« whether minority groups and new
entrants would have greater ac-
cess to financing if the rules were
changed;

¢ whether the attribution rules
should be linked to other commis-
sion requirements;

» whether distinguishing between
closely held and widely held
corporations is advisable;

» whether subjecting private pen-
sion funds to the same bench-
marks as investment and insur-
ance companies and other ap-
parently passive investors is ad-
visable; and

* whether the commission should
continue to monitor ownership
activities through submission of
FCC reports (Forms 323 and 325).

LPTV status
Progress is being made in im-
plementing procedures to deal with
the backlog of 8000 LPTV applications
filed since 1980. The commission was
scheduled to consider adoption of

In brief

An amendment to Part 73 has
been proposed to permit TV
broadcast services to operate
with an aural power of less than
10% of the visual power.

A request by the SBE to extend
comment dates on spectrum
utilization policy for fixed and
mobile services' use of certain
bands between 947MHz and
40GHz was denied.

A Notice of Inquiry and Proposed
Rulemaking was issued to re-
examine certain technical regula-
tions, to continue elimination of
unnecessary rules.

Subscription TV Association and
Wometco Home Theatre have peti-
tioned the commission to recon-
sider a Report and Order that will
allow the sale of STV decoders to
subscribers. The commission has
denied the petition.

Licensed broadcast station totals
for February 1983 are as follows:

AM Broadcast 4704
FM Broadcast 3409
Educational Radio 1093
UHF TV Broadcast 306
VHF TV Broadcast 527
UHF TV Educational 174
VHF TV Educational 111

Continued on page 138
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in the all-new program quality 10x1 routing switcher by Grass Valley Group...the TEN-)T(“i

GAASS VALLLY Gaour

VIDEQ AUDID

e omy—4

Now the fast-selling new GVG TEN-X is also available in a two-rack unit frame
that will house one 10x1 video module, plus a combination of three 10x1 audio
and/or relay modules. This greater versatility lets you add the fcllowing o your
video needs...

w Stereo audio and time code, or...

w Stereo audio and tally, or...

w Mono audio, intercom switching and tallyl!
w And optional dual power supplies.

Remember that both local and remote control panels are available, and you heve
versatility plus/ The TEN-X Series from Grass Valley Group, wcrld leader in
television switching, signal processing and distribution systems
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THE GRASS VALLEY GROUP, INC..

P.O. BOX 1114 GRASS VALLEY CALIF@RNIA 95945 USA. - TEL: (916) 273-8421 TwWX: 910-530-8280

A TEKTRONI!X COMPANY

Offices: Eastern Regional: 499 T~ornall St, Edison, NJ 08817, (281) 549-9600 . Southeastern District: 1644 Tullie Circ e N.E.. Ste 102, Atlanta, GA 30329
(404) 321-4318 .. Midwestern Regional: 810 West Bristol St, Elkhzrt, IN 46514 (219) 254-0931 . Northwestern Distric®: 3685 North Lexington Ave, Ste 238,
Arden Hills, MN 55112 (612) 483-2594 . Southwestern District: 316 Seminary South Office Bldg, Fort Worth, TX 76115 (317) 921-9411 « Western District:
1032 Elwell Court, Ste 244, Palo Al-o, CA 94303 (415) 968-6680 . Western Regional: 21243 Ventura Bivd, Ste 206, Wocdland Hills, CA 91364 (213) 999-2303




Introducing Ampex 197,
that's broadcast-
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the new %" videocassette
quality in every way.

T

-«

s

_ : sound has been an industry
\ ’ o 08 leader for a quarterof a
v ; century. Now Ampex 0 peese =
R 197 brings this award-

4_\

tion as its goal.

makes it ideal to meet

1 broadcast applications
~ such as electronic news
gathering, electroniz
___field production ard
on-line editing.
And the tapein
- Ampex 197 has been
especially formulated
to optimize the perfor
- — mance of the Sony BVU
series of recorders.

Its superb chrominance
and luminance performance

10

the stringent demands of

1]

d

&

Audio S/N
N

(=]

4

Broadcast-quality
color & sharpness.

The new Ampex %4" video-
cassefte has been designed
with nothing less than perfec-

Broadcast-quality
sound.

Ampex award-winning

winning expertise to 1
video. g
Ampex 197 offers 22—
superiorsignal-fo-noise &
and low distortion char- s |-
acteristics. This translates
into crisper, cleaner 4

Broadcast-quality
reliability:

This new %" videocassette is
a blend of the finest broad-

STILL FRAME DURABILITY

e Ampex 197 4
\ “Brand A" —"

“-\..\H -

“Brandﬁ M\_;

pa—

| |

audio performance under
heavy editing conditions

and multiole generation
dubbing. It also delivers
excellent stereo fidelity when

used for music recording.
AUDIO MU_TIPLE GENERATIONS
1 I I 1
== \\\\ Ampex 197 =1l
\\}“‘ )
5 T “Brand A") : -
_____ R
X Machine Spec A\‘\\ !
- Lsaicid l |
1 2 3 4 5

Number of Generations

Even after five generations, Ampex 197's
audio signal-to-noise ratio exceeds the BVU series
machine specifications.

AMPEX

Ampex Corporation - One of The Signal Companies Z
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1 2 3
Haurs in St Il Frame Mode

Laboratary rests proved tha- Ampex 197
held up far three ful hours with no RF joss.

cast ratericls and Ampex’s
unique technical expertise.
In blind field testing, Ampex
197 got the highest marks
from broadcast professionals
forits picture quality, stability,
and durabiliry.

In laboratory trials,
Ampex 197 heldupinthe
still-frame mode for three
full hours and showed no
dropoutincrease or RF loss.

Ampex Corporation,
Magnetic Tape Division,

401 Broadway, Redwood City,
CA 94063 (415) 367-3809

Quality worth broadcasting.



editoricr]

I know that most of you, at one time or another, have purchased a consumer
product or a piece of electronic equipment, opened the instruction book and
thought, “Now I'll find out how to operate this thing.” But, to your chagrin, you
have stumbled onto a technical manual so complex that you think it has been
written by someone from outer space.

Although not all equipment manuals fall into this category, those that do
make you wish you could shake the author of the manual and say, “Listen, I'm
not an engineering genius like you.” Or you might say, “If you tried operating

' one of these things before you wrote the manual, maybe other people would be
able to understand what you are talking about.”

I strongly believe that too many technical writers are not familiar enough with
the equipment they are writing about to accurately describe its operation in sim-
ple terms to potential users.

I'm not a neophyte in television. I've been at it for more than 30 years, and I've

run across almost every kind of electronic equipment made, much of which I'm
able to operate without reading the operating manual. There are times,
however, when I have to use the manual.

For example, recently we purchased a time code generator. Not only could it

generate and read time code, but also user bits, vertical interval time code, and
display time code characters in the video. The specs looked great. At first
glance, you would suspect that the unit might be easy to operate and that you
could muddle your way through the controls before reading the book. Not so. I
poked and pushed the buttons and shifted and unshifted keys and not a thing
happened.

I finally opened the manual and tried to find out how to use the device. Even-
tually, I figured it out, but the way that the manual was written was so confus-
ing that I wasted a lot of time trying various combinations of buttons and keys to
get the system to display what [ wanted.

Guest editorial by Art Schneider, . This leads to a question: Why i§ it necessa.ry? for technical writer§ to prove
post-production consultant ow smart they are and how stupl.d the user is? They should use plain, simple
language instead of complex technical terms. They should not assume that all of
us have the same technical background that they do.

It would be helpful if operating manuals for all technical equipment gave step-
by-step instructions with examples of the results you could expect to see. Then
you would know whether or not the system was working without wasting your
time.

Obviously, there is a lot of complex equipment (becoming increasingly more
so) used in the TV industry today. However, there is no reason why manufac-
turers of this equipment could not get inputs from some less technical users (or
staff members before finalizing their operating instructions.

Better yet would be field testing the manual in an operating environment. A
survey report form could be filled out so that the manufacturer could correct
any major operational errors before going into production, as well as make sure
that the manual was clear and concise.

Incidentally, regarding the time code generator, we returned it—not because
it did not work. Rather, the people who would be operating and maintaining
this equipment believed it was much too complex, and the potential for error
when using it in daily production was too great. As we all know, correcting a
mistake is much more costly in time, material and client relationships than do-
ing it right the first time.

We cannot assume that everyone buying a piece of complex electronic equip-
ment will be able to operate it with ease the first time. However, better instruc-
tion manuals will help solve some of the frustrating problems associated with
understanding, operating and maintaining new equipment. A spin-
off will be better manufacturer/user relationships. B

10 Broadcast Engineering May 1983




SENCORE MODEL SC61

WAVEFORM ANALYZER

Double Your Troubleshooting and Testing
Productivity . . . Or Your Money Back!

Six-digit readout: Auto-
matically tracks every
CRT test. We call it
digital autotracking.
It's patent pending

Bright dual-trace CRT:
60 MHz (— 3 dB);, 100
MHz (- 12dB).

Deita PPV, Time, Freq:
Measure any part of a
waveform for PPV,
time or frequency
using Delta measure-
ments. Just dial in the
waveform section
you want to measure
and push.

INTENSITY
Simplify Freq ratio tests:
Automatically
compare input/output

CHANA CHANB AB  VECTOR

o B

VOLTBIDIVISION

HERLIEE B T G-

o 05

READ DIRECT
Wi tax PROIBD

FREQ @ smi o

Autotracking DCV, PPV,
Freq: Measure DCV to
5%:; PPVto2%;
CHANNEL A I freq. to .001%. Just
e push a button for

INPY™ COUPLING

.o f e (" either Channel A or B.
&M N

VOLTSDIVISION

VERTICAL [
POSINON 0

INTENSIFIED
!EM PORTION END

6 Q -3 @'

Fosus

i O

ratio of multiply/divide = e O

stages from 1:1 to
1:999,999 with the
push of a button

The first scope with push button
digital readout. If you use general
purpose oscilloscopes for trouble-
shooting or testing, we can double
your present productivity with the
SC61 Waveform Analyzer, the first
instrument to turn every conventional
scope measurement into an
automatic digital readout.

No more graticule counting.
Connect only one probe to view
any waveform to 100 MHz. Then, just
push a button to read DCV, PPV,
frequency and time — automatically!

There are no graticules to count or
calculations to make, which speeds
every measurement.

The digital readout is from 10 to
10,000 times more accurate as well.

Plus you have everything you want
to know about a test point, at the
push of a button, which speeds
troubleshooting tremendously.

MODER SC61 WAVEFORM ANALYZER

A special Delta function even lets
you intensify parts of a waveform and
digitally measure the PPV, time or
frequenrcy for just that waveform
section.

And it's neat. No more tangled
leads, piles of probes or dangling
cords. The SC61 is an entire test
station in one unit.

The one and only. There are other
scopes with digital readout, but none
of them completely automate every
conventional scope measurement so
you can automatically analyze any
waveform without counting one
single graticule. Totally automatic
waveform analyzing at the push of a
button. it will make all the difference
in your productivity.

Double your productivity. When
we say the SC61 will double your
productivity, we're being
conservative. We've seen cases of

Circie (15) for information
Circle (16) for demonstration

One probe input: One
probe input per
channel for all
measurements -

measuring range. (2
lo-cap probes
provided.)

e acime a0

Super sync: ECL
provides rock-solid
sync trigger circuits
with only 4 controls;
includes TV sync
separators for video

. """\ - work.

MICh» PROLESSOR CONTROLLED
6% USEABLE TO (00 Ws

U.S. Patent Pending
Financing Available

three, four, even ten time increases
in productivity with this first-of-its-
kind, automated oscilloscope. Every
situation is different, however, so try
the SC61 and judge for yourself.
Here's our offer.

Money back guarantee. {f the
SC61 does not at least double your
productivity during the first thirty
days, you may return it for a full
refund, including freight both ways.

Call today. Get the entire SC61
Waveform Analyzer story. Call toll-
free today, and ask for our eight page
color brochure. It could be the most
praductive call you make this year!

Phone Toll-Free
1-800-843-3338

Alaska, Hawaii, Canada and
South Dakota call collect
(605) 339-0100

SENCORE

3200 Sencore Drive, Sioux Falls, SD 57107
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Rebirth of radio

Although satellite television has
developed into a major new program
delivery technology over the past 10
years, satellite radio has grown slow-
ly. This situation promises to change
dramatically in the near future as the
cable industry begins to add more
radio programming to its TV channels
and as major broadcasters convert
their radio distribution networks to
satellites.

Recent developments in satellite
transmission techniques and earth ter-
minal technology have made it possi-
ble to configure cost-effective radio
delivery systems, stimulating a rebirth
of the concept of national radio net-
works. The inherent simplicity of
radio technology is now being com-
bined with the advantages of satellite
broadcasting technology to pump new
life into what for a long time has been
an almost forgotten medium. In fact,
there are indications that radio may
once again become an important
medium, competing for the TV
viewer’s attention, as the quality and
variety of radio programming in-
creases, and as more people reach the
point of video saturation.

The following is a review of the cur-
rent status of satellite radio program-
ming and the key considerations in-
volved in the delivery modes available
to cable and broadcast networks, to
provide a basis for understanding this
major trend.

Satellite radio programming

A total of 45 satellite radio channels
(as of March 1983) is being distributed
to cable systems in the United States
and Canada. The cable channels are
piggybacked onto TV channels by
means of audio subcarriers, which are
multiplexed with the TV audio chan-
nel. Other types of radio channels
(NPR, Mutual) are transmitted via
separate RF carriers. A list of these
radio channels is shown in Table I,

14 Broadcast Engineering May 1983

Satellite

up

with the primary carrier channel
(transponder) identified.

One CATV, channel (WGN) carries
14 subcarrier channels, including the
seven radio channels listed, in its
audio baseband, with room for several
more. This indicates a tremendous
capacity for growth if it is assumed
that each TV channel is capable of
carrying the same number of radio
channels. However, there is some
complexity involved in adding audio
channels to existing TV channels,
because not all audio multiplexing
techniques are set up for a large
number of subchannels, and there are
several methods being employed to
provide stereo channels.

Also, many of the TV channels are

ate By John Kinik, satellite correspondent

not desirable carriers to the radio pro-
gram originators because they are not
used by as large a percentage of cable
systems. Thus, there is a natural con-
centration of cable radio channels on
two popular TV channels, WGN
(Chicago) and WTBS (Atlanta). As
these and other carrier channels are
used up, there will be a need in the
future for dedicated radio
transponders (such as the Westar 4
transponder), independent of any TV
channel, to carry new radio program-
ming to cable systems. There are two
basic techniques now being im-
plemented by major radio networks
that may eventually be employed for
cable systems also.

Continued on page 138

Satcom4 3-—S8SS

6— Bravo
7—NCN
7—NCN
7—NCN

Anik D1
14—-TCTV
14—-TCTV
18-—-CITV
24—-CBC

Westar4 2D

8 —CHCH-TV

Table i.
Satellite Transponder Radio channel
Satcom 3R 2—PTL Satellite Radio Network
2—PTL Sunshine Entertainment
Network
3—WGN Bonneville Easy Listening
Music
3—WGN Country Coast-to-Coast
3—WGN Moody Broadcasting
Network
3—WGN Seeburg Lifestyle Music
3—WGN Stardust
3—WGN StarStation
3—WGN WFMT Chicago
6 —WTBS Music in the Air
6 —WTBS Music in the Air
6 —WTBS Music in the Air
6 —WTBS Music in the Air
6 —WTBS Music in the Air
14— CNN CNN Radio Network
16 —HTN Plus HTN Plus

Nationality Broadcasting
Network

Bravo

Family Radio Network

Family Radio Network

Sunshine Entertainment
Network

CKO-FM Toronto
CKAC-AM Montreal
CITE-FM Montreal
CIRK-FM Edmonton

Programming
Religious —mono
Music —mono

Music —stereo

Music —stereo
Religious —stereo

Music —mono
Music — stereo
Music —stereo
Music —stereo
Music — stereo
Music —stereo
Music —mono
Music —mono
Music —mono
News —mono
Variety — stereo

Multilingual —mono

Cultural — stereo
Religious — stereo
Religious — stereo
Music —mono

News
Music
Music
Music

CFMI-FM New Westminster Music

National Public Radio (NPR) 12 channels — variety

Mutual Radio Network
Muzak
Meredith Broadcasting

5 channels —variety
1 channel — music
1 channel —variety
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Narrower definition

The SeaTel product line distributed
by Mariped Sales Company should be
more narrowly defined than it was in
the November 1982 issue of BE (page
64). SeaTel manufactures motion-
stabilized antenna pedestals, radomes
and related equipment for shipboard
installations of satellite communica-
tions systems. Its factory is at 895

Howe Road, Martinez, CA 94553.
F.A.M. Buck
Mariped Sales Company

WNEV-TV

I've completed reading the January
issue of Broadcast Engineering, and
wanted to offer congratulations on
running the fine article by Carl Ren-
wanz, concerning WNEV-TV going to

Y-inch (page 19).
Diane Talsma
Communications Manager
Convergence Corporation

Delivery to India

As the technical manager of one of
the leading distributors of electronic
equipment in India, I have been a
proud recipient of Broadcast
Engineering. Your journal is doing a
great service to professionals involved
in broadcast technology all over the
world, and [ want you to know that I

really appreciate it.
Vish Sahai
Technical Manager
KATONIX
New Delhi, India

Unipole antennas

A client is interested in making a
modification to his vertical AM anten-
na and wants to explore the possibility
of using the unipole (sometimes called
monopole) design. I remember that
Broadcast Engineering published an
article on such an antenna in the early
’60s. In the process of moving, some of
my back issues of your splendid
publication have become lost, so I
cannot locate the article. Can you pro-

vide me with a copy?
R. F. Van Wickle
Consulting Engineer
Columbia, MO

The article, titled “The Folded
Unipole Antenna for AM Broad-
casting,” appeared in our December
1960 issue. A copy is on its way to Van
Wickle. This was the second request
this year for the article.

Closed captioning
We are in the process of starting a
Patient Education Station at our
hospital. Due to the special interest of

16 Broadcast Engineering May 1983

our hospital—eye, ear, nose and
throat—we are looking for unique pro-
grams and also information on closed-
captioned television. Your recent in-
stitution of closed-captioned televi-
sion for the hearing-impaired on
KCMO-TV 5 sounds very interesting.
Please send me more information on
this project (BE March 1983, page 14).

Alys Weissman
Massachusetts Eye and Ear Infirmary

Testing AM stereo

I am writing to you because of the
relative lack of published information
regarding the testing of various AM
stereo transmission systems. Why has
there been no information made
public regarding the Delco tests made
at Radio Station WIRE? Has WIRE
been prevented from discussing the
outcome of the tests that occurred at
its facility?

There are dozens of radio stations

throughout the country testing AM
stereo systems. In fact, some of the
stations are testing more than one
system. Why have there been no
published reports regarding the per-
formance of the various systems in the
field? Are we to believe that with all of
the tests occurring now that no
manufacturers have made any de-
sign improvements in the systems that
they are promoting?

Other questions I have pertain to the
manufacturers of AM stereo equip-
ment. The advertisements by these
companies list the stations that are us-
ing their system, however none of the
advertisements describe any of the
relative merits or performance
specifications of the equipment in
question. Also, why are some select
major market facilities receiving
preferred treatment in the form of
loans of AM stereo equipment from

Continued on page 139

Editor’s note: Our March
editorial cited broad-
cast/printed media efforts to
ease the nation’s jobless
plight. When the issue was on
the press, we received the
following material from WSB-
TV, Atlanta, showing another
effort along the same lines.

Job program

In what is the most ambitious
community-sponsored effort of its
kind, WSB Television devoted the
month of March to attacking the
problem of unemployment in
Atlanta through its comprehen-
sive campaign, WSB On The Job.

In explaining the objective of
the month-long campaign, Lester
Strong, executive producer, said,
“Qur goal is 2-fold: One is to find
more metro Atlantans job oppor-
tunities; and two, which may even
be the most important goal, is to
teach people how to creatively
look at their skills and market
themselves to employers anc find
jobs on their own. That's where
our largest impact is in my judg-
ment.”

WSB On The Job officially
began Feb. 15 with the announce-
ment of the On The Job hotline. As
classified ads were broadcast on
the air listing actual job openings,
viewers called the hotline number
and were directed to the Georgia
Department of Labor job service
center in their area to apply for
specific jobs.

WSB-TV contacted 10,000
Atlanta employers asking them to
donate at least one position to the

campaign. All jobs were coor-

dinated through the Georgia
Department of Labor. Employers
were encouraged to call if they
had a job to offer or if they had
questions about the campaign.

Unlike other job programs, WSB
On The Job encompassed an en-
tire month of seminars, program-
ming and news to help get the city
back to work.

Each weeknight in March on Ac-
tion News at 6 p.m., WSB
reporters looked at finding a
job—from how to get in the door
to how to act in the interview. As
part of the project, on March 17
and March 18, 4000 Atlantans had
the opportunity to participate in
job seminars at the Georgia World
Congress Center. Each seminar
was specifically designed to meet
the needs of skilled and semi-
skilled workers and professionals,
clerical workers and technicians.

The culmination of WSB On The
Job was a telethon on March 26.
As well as taking applications by
telephone for the classified ads
that were broadcast, job
counselors demonstrated such
job-seeking skills as knowing
what employers look for, deter-
mining how applicants are
screened out and using proper
body language.

The station’s efforts were com-
mended by a letter from President
Ronald Reagan. The job program
was a cooperative effort of WSB-
TV, WSB Radio, The Junior
League of Atlanta; City of Atlanta,
CETA; City of Atlanta; The Junior
League of DeKalb; Georgia State
Employment Service; Georgia
State University; Job Watch; Na-
tional Alliance of Business; and
Private Industry Council.
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TASCAM’s M-50 is the compact 12x8x8 mixing
console audio production professionals have
been looking for. With its multiple inputs per
channel, plus assignable submixes and monitor
sections, you get the flexibility to get the job done
in all production modes—record, overdub and
remix or assembly.

By including direct boxes to accept instrument
inputs, phono pre-amps for replaying effects
library or reference disks and stereo solo
“in place” permitting monitoring of individual
channels or whole portions of a mix, you get what
you need. High performance functions as
standard equipment.

The M-50 is reliable and fast, with extremely
flexible signal routing. A valuable asset to the ad
agency production room, the small video
production/post-production company, the
multi-media production facility, and in many other
applications.

Because the M-50 includes Solo and PFL,
multiple auxiliary mixes, plus balanced and
unbalanced inputs and outputs, it is also well
suited to final film assembly, small club PA.,
and broadcast with clean feeds provided.

TASCAM’s extensive design and
manufacturing experience in professional
recording equipment made it possible to create
the M-50. Compact and affordable, this modular
8-track mixer is within the reach of any serious
professional.

For additional information, see your TASCAM
dealer, or write TASCAM Production Products,
7733 Telegraph Road, Montebello, CA 90640,
(213) 726-0303.

Copyright 1983—TEAC Corporation of America

WE JUST MADE
HIGH
PERFORMANCE
STANDARD
EQUIPMENT.

TEAC Production Products
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Real time closed

captioning at NCI

By Jeff Hutchins, director of systems development, National Captioning Institute, Falls Church, VA

Oct. 11, 1982 was a historic day for
the closed-captioning service. On that
day, the National Captioning Institute
and ABC-TV and its affiliates began
the world's first national closed-
captioning of a live news program,
ABC’s World News Tonight. Funds for
closed-captioning the program are
provided to NCI by the US Depart-
ment of Education.

To offer this service, the institute
developed a way to caption a program
without seeing a script first. The

Courtesy of June Farrell, NCI public relations director

¥

- —————
i
: TranslationSystems, Inc.
\ "

method is called real time captioning,
and its development was a tremen-
dous breakthrough for the closed-
captioning service.

There had long been a need for a
means of captioning live TV programs
so that they were understandable to
hearing-impaired viewers. Although
this audience welcomes captioned
entertainment, NCI's research in-
dicated that hearing-impaired people
wanted access to timely news and in-
formation programming as well.

o

e ———————

- s
e
-

I‘\ | &

Needed: Two technologies

Providing this service was not possi-
ble, however, until two technologies
were developed and married: closed

captioning and real time captioning.
The Public Broadcasting Service
had worked through most of the 1970s
to develop a closed-captioned system
in which caption data could be en-
coded on Line 21 of the vertical blank-
ing interval for display only on
specially equipped receivers. This sys-
Continued on page 22

B Bk

Marty Block, NCI stenotypist, prepares captions instantly for World News Tonight. The captions appear on TV sets equipped with

TeleCaption units.
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TECHNOLOGY
YOU CAN TRUST

For vears, broadcasters have trusted that an Otari
tape machine would perform to the highest specifi
cations, day-in and day-out. Regardless of the age of
their Otari machine, they have relied on a continu
ing commitment from the factory and dedicated
dealer support. The Otari MTR-10 production
recorder lh;is muaintained this tradition.

Broadcasters know thev can trust the MTR-10 to
provide uncompromised audio specifications and
unique, useful features. In fact, the MTR-10 makes 2
broadcaster’s life less complicated because it’s faster
to operate, easier to maintain and faster to service,

Broadcasters have discovered that investing in an
Otari MTR-10 is an effective way to address today’s

broadcuast needs while preparing for tomorrows’s.
The MTR-10 Series recorders are engineered with
fully microprocessor-controlled transports and are
avatlable in four formats: 14" full-track; 1/4” two
channel; 1,27 two channel and /2" four channel.
Each version has a long list of sophisticated editing
and production features: return-to-zero; 3 speed
opcration with individual equalization and bias; two
master bias presets: controlled wind for library
spooling: back timing; on-board test oscillator; user
adjustable phase compensation; speed display in
percentage or ips; cue speaker and heudpllmnc mon
itoring; shuttle edit control; £20% varispeed and
an optional ten memory locator. All models casily




The Otari MTR-10 Series V4" & V2" Mastering/Production Recorders

interface with any SMPTE-based video editing system.
All models come with the following typical
specifications:
O Wow & Flutter: 0.03% (DIN 45507 Peak Wtd.)
O Frequency Response: SOHz - 20kHz, + 0.5 dB
(Record/Reproduce)
O Signal-to-Noise Ratio: 75 dB (unwtd., 30Hz - 18kHz)
(3%, Third Harmonic Distortion to Noise floor)
O Distortion: 0.15%, Third Harmonic (@ 1 kHz)
All specifications at 30 ips, 250 nWb/m Operating
Level, Two Channel
To receive your own comprehensive brochure or
to arrange 2 hands-on evaluation, call us for the
name of your authorized dealer.

The MTR-10 Series recorders are like no other
tape machines: built with quality you can hear and
feel, reliability that has mage Otari the “Technology
You Can Trust”

Otari Corporation, 2 Davis Drive, Belmont,

CA 94002 Tel: (415) 592-8311 Telex: 910-376-4890
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Technology You Can Trust
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Continued from page 19

tem allows captions to be sent with

N Some closed- captioned
o Pethon hoing b i programs by NCI

pleasure of people who do not need or
want captions.

The breakthrough came in March
1980 when Sears Roebuck offered
consumers a decoder for the Line 21
closed-captioning system; ABC and
NBC joined PBS in offering closed-
captioned programming; and NCI,
having been formed a year earlier as a R i Tonob:
private non-profit company, was in :
place to provide the closed captions.

With th,e closed-captioning system ABC World News Tonight Fantasy Island
and NCI in place, half the problem of photo courtesy of ABC photo courtesy of ABC
captioning a live newscast was solved.
In comparison, that was the easy half.
What remained was how to create and
encode the captions.

Subsequently the institute
developed two methods for caption-
ing live programs. The first is what is
called live display captioning, which
involves recall and transmission of SOMETHING

. : : YOU MUST KNOW.
captions prepared in advance. This
method requires NCI to have an ad-

o

— =

¥,

THIS IS NOT THE TIME .
——

vance ¢ f ipt, which i

ibl opy 'Oh thle, Blgy g % C s Charles Dickens’ The Lile and Adventures of All Presidential speeches and press
ROSSILZICH wit 1ve rama an Nickolas Nickleby. conferences are ciosed captioned.
presidential speeches, for example, € 1982—Primetime/Mobil Showcase

but not with sports events, awards
programs, press conferences, news
reports and most other live telecasts.
This latter group of programs requires
real time captioning, which involves
the simultaneous creation and
transmission of captions—in effect, in- F
stant Caplioning. THA’T SQUN]‘)S
World News Tonight falls into the } %, 1AWFUL, JACK!
second category, even though much of ‘
the program is taped or pre-scripted.

3 LS
WE ARE NOW AT WAR i

ON TWO FRONTS.

o

OO@@y

Getting those scripts in advance is Three's Company The Winds of War
nearly impossible because the ABC photo courtesy of Three's Company © 1983 Paramont Pictures Corp. All Rights
Reserved.

format calls for origination from
several cities each evening and

because of the general nature of news b
programs. Late-breaking stories may

THE NEWS SUMMARY
A MODERATE

be read live in the studio without even EARTHQUAKE STRUCK
RY THE SAN FERNANDQ.
a promptgr copy or may be ad-libbed VAGIEY THISMORNING:
from the field. THE TREMOR,
: i i MEASURING 3.6 ON THE *& -
It is not practical in a program as RICHTER SCALE,
dynamic as a newscast to alternate AUSEDINOIAPPARENT, ENTY .

DAMAGE.

oo@@’

" 100 FAR. » ‘m .
between live display and real time o e

captioning. It quickly became clear L—
that the only workable means for cap-

. . ‘ Two text channels cover the day’s news, Little House: A New Beginning
tioning the news was real time. caption program schedule, weekend sports, photo courtesy of NBC.
Theoretically, three methods for and hearing-impaired articles.

real time captioning exist. The first is
speed typing using standard keyboard
entry. The second option is speech
recognition. The third possibility, the
one that NCI chose to pursue, is
stenographic translation.

In simplest terms, stenographic -
translation is the computerized IT'S GOING TO BE . J
translation into real words and names L, |4 PERFECT LANDING
of a stenotypist’s machine shorthand )
sirokes, which are phonetic represen-
tations of what the stenotypist hears
and inputs.

oo@@’

00O

Columbia Space Shuttle Launch and Landing Robert Schuller and the Hour of Power
photo courtesy of Schuller Ministries
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New Harris Wavestar™..

The most reliable UHF slot
antenna ever designed...
because it’'s waveguide!

The new Harris Wavestar is the only
slotted waveguide UHF antenna now

available...the ultimate in design simplic-
H ity. No center conductor. No couplers. No

insulators. Fewer parts mean fewer prob-
lems. And that means less off-air time and
lower maintenance costs.

Additional advantages of waveguide over
coax antennas include higher power han-
dling capabilities and greatly increased
safety margins to prevent arcing.

The Wavestar pattern performance is ex-
cellent by any standard. Cardioid and
peanut directional patterrs are currently
avzilable, and a highly circular omni-
directional pattern will follow soon. All of
these Wavestar configurations provide the
smooth elevation patterns necessary for
high signal strength and minimum ghost-
ing over the entire coverage area.

The Wavestar is a low windload design for
tower top or side mounting. High mechan-
ical strength and rigidity minimize picture
variations caused by wind sway.

Every Harris antenna is completely
assembled and tested at the Harris
antenna testrange...the largest, most com-
prehensive facility of its kind.

Therangeislocatedinan areafar fromthe
pattern-distorting clutter of urban de-
velopment. Situated atop a 230-foot bluff,
with test transmitters located up to 3 miles
away on flat, unobstructed bottom lands,
the range offers ideal conditions for test-
ing, approaching the “free space”situation
of an installed antenna.

Here, theoretical azimuth and elevation
patterns are verified with the most accu-
rate and sophisticated test instruments
available—translating the theory of a
calculated pattern into the reality of
actual antenna performance.

You can depend on Wavestar for top relia-
bility. And you can be confident that your
Wavestar antenna will be thoroughly
tested by Harris to meet your exact pattern
requirements.

Contact Harris Corporation, Broadcast
Division, P.O. Box 4290, Quincy, Illinois
62305-4290.217/222-8200.

& HARRIS
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Three dictionaries used

Development of this system covered
more than two decades. A number of
entrepreneurs over the years refined
this new technology, but Translation
Systems Inc. (TSI} of Maryland came
up with a unique approach. Briefly, i
called for a combination of three dic-
tionaries containing the possible
stenographic outlines for each English
word.

The main dictionary, the one unique
to TSI, is the universal dictionary.
Containing thousands of words likely
to be used frequently, it is permanent
and can be increased in size.

Next is the personal dictionary in
which a stenotypist makes entries,
such as special abbreviations, used
only by him or her, or specialized
vocabulary not found in the universal
dictionary. Because each stenotypist
has a unique style of writing, careful
maintenance of the personal dic-
tionary tailors the system and in-
creases the likelihood of making ac-
curate translations.

The third dictionary to which the
computer turns to look up a word is
the dope sheet, which contains entries
appropriate to a specific task, such as
names and places likely to be men-
tioned in a given newscast. The dope
sheet is not permanent unless added
to one of the other dictionaries, but it

can be used to complement any user
bringing up any personal dictionary.

A team effort

Work on captioning the evening edi-
tion of World News Tonight begins
early each day as a team of text editors
scans a number of major daily
newspapers and the weekly news
magazines for names and places likely
to be mentioned in the program later
that day. The wires are checked for
late-breaking news reports. Following
a story conference, the results of this
day-long research are used to prepare
the daily dope sheet.

In making its translations, the com-
puter checks each of the three dic-
tionaries and matches the
stenographic outline entered on the
stenotype machine with the «cor-
responding English word or words.
NCI's two stenotypists, Marty Block
and Bobbie Showers, have a 97% ac-
curacy rate using this process.

If the computer does not find a dic-
tionary match, the word will appear in
its original stenotype form, a phonetic
representation that may or may not be
understandable. For example, the
word “should” would appear
“S-H-U-D,” which mosi persons would
recognize. But the word “copyright”
would be “K-O-E-P” and “R-A-O-I-T.”

The dictionaries are stored on a

Kathryn Puckett, NC| section super-
visor, makes a thorough final check of
the captions prepared for an episode of
Sesame Street before the episode is
sent to the client. Among the elements
she checks are accuracy, placement,
word usage and spelling.

24Mbyte hard disc drive with one
removable and three fixed platters.
Massive storage is necessary because
each word in the dictionary must be
entered with all the permutations of
steno outlines that might be used to
transcribe that word. Few words have
less than two possible combinations
of strokes, and many words have as
many as 100 outlines. Fortunately,
because of standardization of input,
most words require less than five
outlines.

TSI then worked with NCI to create

The unequalled
equalizer.
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crossover.
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Not all equalizers are created equal. You know that
from experience. So do we. Our years of parametric
design experienze let us build so much performance
and versatility into our 672A (mono) and 674A
(stereo) graphic/parametric equalizers that Modern
Recording & Music (October, 1981) described the
674A as .. .the most powerful equalizing tool for
pro audio work that | have yet to come across’’.

They clearly appreciated the versatility and func-
tionality of eight bands of EQ with fully adjustable
center frequency and bandwidth, plus the availability
of 12dB/octave highpass and lowpass filters to limit
signal bandwidth or to serve as a full electronic

No matter what your application—production, pro-
gram shaping, room tuning, reinforcement work, or
clean-up chores—you can count on Orban’s heavy-

duty professional construction and equally profes-
sional documentation and service. Find out why the
Orban 672A/674A’s are truly the “un-equalled equalizers”

Orban Associates Inc. 645 Bryant Street
Olbﬂﬂ San Francisco, CA 94107 (415) 957-1067

TLX: 17-1480



THE VPR-80/TBC-80 COMBINATION
FOR TYPE “C” PERFORMANCE.
AT THE LOWEST COST.

$49,5007* A\ 4 Y

The VPR-80, and its new TBC-80
digital time base corrector, are the key
elements in a full-featured, economy-
priced one-inch type “C" format VTR
system. The VPR-80/TBC-80 package
assures you highest performance for
under $50,000.

VPR-80 and TBC-80 together offer
you slow motion and still-frame playback
with AST™ Automatic Scan Tracking as a
standard feature. Other high-performance
features include: picture in shuttle up to
300 ips, a built-in editor with keypad for
edit point entry and trim, slow-motion
playback from stop to 1.5X play speed,
an advanced tape transport for playback
of spot or two-hour reels, and dual-
microprocessor design for comprehen-
sive diagnostics.

The new TBC-80, designed as a
companion to the VPR-80, features the
very latest in video processing technology
to enhance the VPR-80's playback signal.
In addition, TBC-80 includes selectable
heterodyne processing for use with either
¥, or %" VTRs.

Compare These Features:

* Flawless slow motion playback
(stop to 1.5X play)

¢ Picture in shuttle

e AST™ standard on all machines

» Powerful frame-accurate editing

« Comprehensive diagnostics
with test probe

* Dual-microprocessor design

< Many configurations (including
tabletop, rack mount, pedestal,
consolette and full studio
console)

The VPR-80/TBC-80. A per-
fect match. And the price is right.
For more details about the VPR-80/
TBC-80 combination, simply contact your
local Ampex AVSD sales office: Atlanta
404/451-7112 « Chicago 312/593-6000
Dallas 214/960-1162 « Los Angeles
213/240-5000 * New York/New Jersey

201/825-9600 ¢ San Francisco 408/255-4800
Washington, D.C. 301/530-8800

ANVIPEX

Ampex Corporation + One of The Signal Corr |pan|es

SETTING
THE FASHION
IN BROADCAST
VIDEO

*List price U.S.A.
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InstaText, a version of the basic
stenotype system that allows direct in-
put from the shorthand machine and
that produces an English transcript
modifiable for display in any pre-
defined format.

Normal stenotypists use a Jacquard
J-100 computer, which can support
many terminals. The J-100, however,
is too slow for the throughput speeds
needed for real time captioning. So,
NCI employed a higher speed single
terminal, the ]-500, to which was at-
tached a specially altered stenotype
machine using a 25-pin connector. In
addition to translating the shorthand
received from the machine, the ]-500
formats the resulting English text into
captions, adding the specific control
codes necessary to drive the Line 21
closed-captioning encoders and
decoders.

Currently, there is an average 6s
delay between the spoken word and
its appearance in a caption. Two
things cause the delay: First, the
stenotypist cannot transcribe the
word until he or she hears it; and
second, the computer needs time to do
its work. In order to keep up with the
reporters, it is necessary occasionally
to cut out a little of what is said. For
this reason, reporters’ identifications
such as, “This is Peler Jennings in
London,” are usually omitted.

For the most part, however, the
news captions are verbatim: i.e., they
repeal exactly what is being said. If a
person speaks slowly, the words in the
captions appear slowly; if a person
speaks quickly, the captions move
along at a quicker pace.

As translation takes place, the text is
formatted according to parameters set
by the stenotypist or a display editor
operating the main computer
keyboard. These parameters include
line length, indentation, upper or up-
per/lower case, and line justification
for left, right or center display.

The text then is transmitted to a line
21 decoder via a Line 21 Smart En-
coder, a device used by the broad-
caster to insert data onto Line 21 of
whatever video is being fed through it.

The Smart Encoder integrates the
real time caption data with previously
encoded material or with data in the
encoder’s memory that is destined for
one of the four channels displayed by
the home decoder. NCI uses InstaText
to communicate with a Smart En-
coder at 1200 baud asynchronous over
standard unconditioned telephone
lines. Specific software was added to
the basic InstaTex! system to allow
further display formatting for Line 21
users.

Thus, NCI controls whether the cap-
tions scroll up onto the viewer's
screen a line at a time or pop on
caption-by-caption. It also controls
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Dave Crane (left), NCI director of technical operations, and John Klein (standing, at
right), NCI systems analyst, work with the author on refinements to the data control

software of the Smart Encoder.

how many lines display at one time,
and whether each word is outputed
and encoded as soon as it is translated
or whether words are buffered until
complete lines or complete captions
are formed. The institute also controls
whether the captions appear at the top
or boitom of the screen and whether
to color or italicize the words. The
blanking of captions is also con-
irolled. This occurs either on com-
mand or automatically after they have
displayed on the screen for a pre-set
number of seconds.

NCI tested this stenographic cap-
tioning system for approximately
seven months to caption the early feed
of World News Tonight before launch-
ing the service nationwide. During
this initial period, stenotypists

THIS 1S NOT THE

TIRE

FOR POLITICAL _FUN_AND GRMES.

Presidential press conferences and ma-
jor speeches are among the news events
regularly closed-captioned by NCI using
its real time system.

Laurie Creasy, NCI text editor, prepares
the team rosters for the play-by-play
system used in NCI's sports captioning.

Staying current with the news of the day
is one of the key elements in helping NCi
prepare for its nightly real time closed
captioning of World News Tonight. Here,
Laurie Creasy, NCI text editor, checks
the AP wire for names of persons and
places likely to be mentioned during the
actual newscast.

Photo: Richard N. Greenhouse

Photo: Richard N. Greenhouse

Photo: Richard N. Greenhouse



THE ALL-AMERICAN WINNER
FORQUALITY. INSIDEAND OUT.

THE BCC- 20,21 CAMERA SYSTEM.

No other camera system matches the BCC-20/21 faster and simpler setup.
Digicam for superb pictures and total operational The Digicam system. It gives you the most flexi-
flexibility. The BCC-21 is a top-quality, fully auto- bility with a single camera—inside and out. For
matic camera for both studio and mobile operation. details, call your nearest Ampex sales office.
Simply remove the BCC-20 from the e Atlanta 404/451-7112 » Chicago
studio frame and you have a com- &l 312/593-6000 e Dallas 214 /960-1162
pact EFP camera perfect for any B o ‘ e Los Angeles 213/240-5000 ¢ New
portable situation where size and e - “%® York/New Jersey 201/825-9600
weight are critical, and performance : e San Francisco 408 /255-4800
cannot be compromised. \ = . ; e Washington, D.C. 301/530-8800
The Digicam cameras come with 0 N .
impressive features, including: i > T, AM pEx
‘‘computer-in-the-head”, Spatial Ampex Corporation + One of The Signal Companies | @
Error Correction for outstanding ‘ _ SETTING
registration and sharpness, remote A= . THE FASHION
control, and an optional Automatic . IN BROADCAST

Setup Unit for more accurate, : VIDEO
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transcribed the program in real time
during the 6:30 p.m. EST feed. Rather
than transmitting the captions at that
time, however, the transcript was
copied onto floppy discs in small in-
crements. Editors then transferred the
floppy disc to a word processor to
clean up any mistakes while the
stenotypist continued to transcribe
the next portion of the program. The
corrected files were then used to pro-
duce captions for the 7 p.m. EST feed
using another InstaText feature that

allows previously created text files to
be recalled and outputed in the live
display mode.

The author, shown at the National Cap-
tioning Institute.

Minolta
Broadcast Meters

Remarkable versatility combined with superb accuracy -
Minolta meters conform to CIE Spectral Response Standard.

MINOLTA

TV COLOR ANALYZER Il
Used for monitor set-up in
TV control rooms and for on-
line quality control in the
manufacture of TV sets.

« Analyzer mode for

white balance

« Chroma mode for setting
white standard

* Matrix system eliminates
cross-over interference

« Four white-memory chan-
nels; four CRT memory

channels
NEW CHROMA ILLUMINANCE LUMINANCE
METER Il INCIDENT METER METER 1°

MINOLTA HAND-HELD
INDUSTRIAL METERS ARE:

- Lightweight and compact

- Battery powered for portability
+Rugged— ideal for field use

For more information, write Minolta Corporatior

Industrial Meter Div . 101 Willams Drive, Ramsey, NJ 07445

Or call 201-825-4000

© 1983 Minolta Corp

Product appearance and/or specifications subject to change without notice
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The
Smart
Encoder

By Dave Crane, director,
technical operations,
National Captioning Institute

The brains behind the Line 21
system used by the National Cap-
tioning Institute to close-caption
TV programs is the Line 21 Smart
Encoder manufactured by EEG
Enterprises, Farmingdale, NY.

In addition to its versatility, the
Smart Encoder is the only unit NCI
has found that meets its specifi-
cations for data manipulation and
signal quality. The encoder also
offers broadcasters a number of
benefits, including the capability
for providing a local teletext ser-
vice with captioning and full-
screen text services.

Essentially, the Smart Encoder
enables broadcasters to tailor
their systems, based on their ob-
jectives, by choosing from a varie-
ty of data origination devices such
as digital talent prompters, page
creation terminals and wire ser-
vices. It acts as a multiplexer for
the four data channels (two cap-
tion, two text) of the Line 21
system and, under a broadcaster’s
control, provides complete com-
mand over the Line 21 signal.

Broadcasters can insert into
their program line outputs a text
service of local interest without
affecting network captions. They
can add their own program cap-
tions or emergency news and
weather information interleaved
with network or other local text
pages.

Because the encoder has a
built-in decoder module, broad-
casters can also use it to monitor
Line 21 activities without install-
ing additional equipment, or to
open up the data and display it for
all home viewers to see, effective-
ly using it as a simple character
generator. (NCI, however, restricts
head-end decoding of its closed
captions.)

The ABC Network uses several
Smart Encoders for live captions
and for national text services pro-
vided by NCI. PBS does the same,
but on a more limited scale. More
than 20 local stations and some
statewide public TV stations also
use these encoders for everything
from providing constant AP wire
news services to mercantile ex-
change commodities futures in-
formation. And, KCMO-TV in Kan-
sas City, MO, uses it to caption its
local newscasts.




With state-of-the-art technologyin their

recording studios, Lucasfilm Ltd. didn’t settle
for do it yourself jackfields.

(Above) ADC castom jackfields form an integral part of
Lucasfilm’s state-of-the-art audio technology.

(Right) Tom Hclman, Chief Audio Engineer for Lucasfilm Lid.,
selected ADC for responsiveness, quality and reliability.
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Lucasfilm’s special eftects in sight
anc sound have become the hall-
marcks of the STAR WARS saga. To
achieve those other-world sound ef-
fects takes a lot of patching, switch-
ing, and mixing.

When Lucasfilm’s audio patching
reqairements called fora unique and
complex design to provide high-
quelity audio throughout its com-
plex, Chief Audio Engineer Tom
Ho . man selected ADC to manufac-
turz jackfields to fit those require-
meats. All Tom had to do was plug
them in, and the jackfields were
ready to go—guaranteed and pre-
tested—eliminating the hours of wir-
ing, testing, and correcting that
do-it-yourself jackfields often re-
quire. ADC custom and standard
jackfields can save as much as 50% of
the cost of do-it-yourself jackfields.

In addition, we offer more than 240
configurations in %’ or Bantam
jacks, wire wrap or solder termina-
tions, variable cable lengths, plus a
variety of normalling configurations
anc types of terminations (including
ou- revolutionary new ‘“‘punch-
down” connectors, introduced at this
year’s NAB). We inspect and
corputer-test every circuit to make
sure it lives up to spec. That's why we
car offera five-year warranty on every
unit.

Best of all, we can have any of our
standard jackfields on their way to
you in only two to four weeks. And
that's a promise we can deliver. For
information about ADC’s standard
or custom jackfields, write ADC,
4900 West 78th Street, Minneapolis,
MI 55435. Or call our toll-free
hotline—1-800-328-6138. In Minne-
sota, call (612) 835-6800.




“We take enormous pride in
never having missed a deadline in
the three years we've been in
business,” Linda Randall, produc-
tion manager at the National Cap-
tioning Institute, said. “At times,
over the years, we have had to
really move quickly, but we always
manage to get the job done and
get it done accurately.”

Randall is in a position to know.
Earlier this year, she participated
in a captioning project that tested
NCl's resourcefulness and in-
genuity: the monumental task of
closed-captioning the 18-hour
miniseries, The Winds of War, for
ABC-TV. It was the longest
miniseries to be closed-captioned
for hearing-impaired viewers and,
at times, captioning the program
seemed to take on the logistical
and strategic planning normally
associated with a major military
operation.

“The nature of television is such
that program producers often re-
edit up to the last minute to make
the program as good as it can
possibly be. This was the case
with The Winds of War. The same
held true for the captioning.
Everyone involved wanted
everything about it to be perfect,”
she said.

Although a few programs may
seem to flow through the produc-
tion process effortlessly, many
others, including The Winds of
War, do not. NCI expected to have
closed-captioned 10 of the pro-
gram’s 18 hours two weeks before
its Feb. 6, 1983, premiere. By late
January, NCI had received and
captioned just one hour and 40
minutes, a little more than half of
the first episode.

“We realized early on that we
would have to discard our original
schedule. Instead, we prepared
for every possible eventuality so

Reliability and resourcefulness:
Key to NCI’s commitment to captioning

By June Farrell, director, public relations, National Captioning Institute

that we would meet our commit-
ment no matter what came up,”
Randall said.

Thus, while captioning other
regular programs coritinued
uninterrupted, both of NCI's pro-
duction units (Falls Church, VA,
and Hollywood) took on the addi-
tional task of captioning into ser-
vice The Winds of War in less than
half the time normally needed to
caption. Most of the work was
done on the East Coast with the
West Coast office serving as a
backup.

Despite 1-day turnarounds, time
zone differences, each facility
captioning different segments of
the same episode simultaneously
time and last-minute changes—
not to mention the intervention of
a blizzard that dumped more than
two feet of snow on the Washing-
ton, DC, area as work was ready to
begin there on the final episode
just two days before its air—all
episodes of The Winds of War
were delivered on time to ABC.

Work on captioning The Winds
of War began immediately after
NCI received tapes of the first
episode. Names of places, histori-
cal figures, characters, dates and
acronyms of the era were re-
searched and documented. Treat-
ment forms were prepared to en-
sure spelling consistency and to
reflect the tone of the times.
Without NCI's research, no one
would have known, for example,
that the word Bu Pers was military
shorthand for Bureau of Person-
nel, and not the name of a
character.

Being able to adjust to different
program disciplines is another
feature of the NCI staff. “We cap-
tion a variety of videotaped pro-
grams including news documen-
taries, children’s programs,
movies and dramas. Eachrequires

adifferent process,” Randall said.

For example, a program such as
Sesame Street requires captions
to be written so they can be read
at a child’'s 60-word-a-minute
reading rate. Language must be
simplified, and every effort is
made to repeat those words being
stressed in the teacher’s guide ac-
companying each episode.

On the other hand, The Life and
Adventures of Nicholas Nickelby
represented a different set of cap-
tioning problems. It probably was
the most difficult captioning
assignment NCI has had. The
dialogue moved quickly, many
sentences were incomplete and
many actors were on stage at the
same time.

“This presented our editors with
a lot of judgment calls on caption
placement, reading speed and
even the language itself. You can
imagine how challenging it is to
edit Dickens, yet keep the spirit
and tone intact, and stay within
the average 120-words-a-minute
reading rate for adults,” Randall
said.

Accomplishing reliability and
accuracy, and making a commit-
ment to the client is made easier
by the team concept used by the
institute.

“We have 35 editors, operators
and supervisors on staff at our
two captioning facilities,” Randall
said. “Because they have a range
of liberal arts and broadcast TV
backgrounds, they're familiar with
stringent TV deadlines and bring
to each captioning project a dif-
ferent set of experiences and in-
sight. If a staff member doesn't
know a correct term used in a Na-
tional Geographic special, for ex-
ample, chances are excellent that
someone else on staff can help
out.”

Going nationwide

By October 1982, NCI had fine-
tuned InstaText so that it could
transmit and encode the raw real time
data during the 6:30 p.m. feed. It was
at that point that all parts of the coun-
try had what NCI set out to give them:
simultaneous captioning of a live net-
work newscast.

Even stations that record the ABC
feed for delayed broadcast do not have
to be concerned about the captions
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because the Line 21 data is so rugged
that it can be recorded and repro-
duced on any medium, even down to a
Y2-inch videotape, without requiring
reshaping on playback. At its low data
rate, the captions can be recovered
error-free by home decoders even in
fringe reception areas.

But even with its success, NCI's use
of real time captioning is still evolv-
ing. The institute is currently using
real time to caption presidential press

conferences and other live news
events such as space shuttle launches.
Improvements such as reducing the
translation time and the error rate and
making use of the system in caption-
ing areas other than real time are ex-
pecled.

NCI's experience has proved that
real time captioning is viable. With it
comes a practical means of bringing
hearing-impaired people in-
to the InformationpAgF;. BE&))
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Asaca/Shibasoku's nsw high
resolution monitors have the
capability to deliver co or
performance other manitors simply
cannot produce. Usinc R-Y, B-Y
decoding no longer meets the
demands of today's prafessional
standards.
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The Asaca/Shibasoku monitor like
the human eye resolves certain
colors best; reds, oranges, yeliows,
and flesh tones. The |-Q decoding
system enables the monitor to
display these colors at a higher
resolLtion using wide band
demodulation of 1.3 MHz rather than
0.5 M-z as in R-Y, B-Y systems.

We cared enough to give you a
monitor with the I-Q to reproduce the
best possible pictures. We know
you're smart enough to buy it.

SHARP

COLOR

FEATURZ=S

* 20" anc 14" models available—
high resolutior delta CRTs.

+ 1-Q wide band demodulation
sSystem

« Complete board interchangeability
between models.

+ Switchable high pertormance comb
filtar and aperture correction.

» Multi-standard capabilities (NTSC,
PAL, SECAM)on all models.
Swilchable from the frent panel
(20" mcdel). No adjustments
necessary because of digital sync
circuitry

* Dynamic focus insures pertect
tocus on all areas of CRT.
Adjustadle from the front panel

« Speecial feedback circuits guard
againstcolor changes Jue to
variations in temperature.

» Active aonvergence — 40 controls
allow pracise adjustment on all
areas o CRT.

* Pulse cross with exparded vertical
blanking interval.

* OPTIONS ... Built-in color bar or
cross hatch patterns. Euilt-in safe
title marker generator.
Multi-standards. RGB nputs

* TWO YEAR WARRANTY ON ALL
PARTS AND LABOR INCLUDING
THE CRT.

NSACA NSACA NSACA

ASACA/SHIBASOKU CORP. OF AMERICA

12509 Beatrice Street

Los Angeles, CA 90066
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The developme
anel antenna

By Robert A. Surette, manager, RF engineering, Shively Laboratories Division,

Howell Laboratories, Bridgton, ME

The theory of operation of a panel
antenna is basic; it is, in fact, a dipole
on a flat reflecting surface. Dr. John
Kraus devotes a whole chapter of his
book, titled Antennas, to this subject.
The design engineer has, therefore, a
good source of information to make
his task easier than if he were develop-
ing an antenna as a first of a kind. If
the panel radiator is so basic, then
what is all the fuss about? When it
comes to directional coverage, a panel
antenna works well, because there is
an almost infinite combination of pat-
terns attainable. Pattern modifications
can be achieved by different panel
spacing, different feed systems or the
combination of both spacing and feed
systems. The only difficult coverage
using a panel antenna is the truly om-
nidirectional pattern. Figure 1* shows
that the patterns of the horizontal and
vertical components are not alike.
Therefore, even though the dipoles are
the same, each component must be
treated separately. The phrase “truly
omnidirectional” implies a perfect cir-
cle. Figure 1 is not a circle and, after
six months of trying, was as close to a
circle as could be obtained.

A project was undertaken to supply
an omnidirectional antenna to the
Canadian Broadcasting Corporation,
North Bay, Ontario, Canada. The CBC
wanted a dual-frequency, circularly
polarized, omnidirectional antenna to
be installed on an existing 7-foot-face
tower. Satisfying these needs required
the use of a panel antenna. Because a
dipole is a fairly broadband device,
the bandwidth of the system was
never a major concern. The main
thrust of the design project was to get
the pattern as circular as possible.

Shively began by determining the
theoretical pattern. Figure 2(a) shows

*Schematics and photographs presented are courtesy
of Shively Laboratories. Azimuth patterns depict per-
formance of the type 6015-12R panel antenna unless
otherwise noted. Horizontal polarization is indicated
by a solid line; vertical polarization is shown with a
dashed line. Specific frequencies used in tests and
the antenna size (reduced or full-size) are noted.
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the basic diagram and equation from
Kraus, with which one may calculate
the ideal pattern from an array of
point sources. This ideal pattern is
shown in Figure 2(b). In theory this
pattern is the best that can be done,
and that was the goal. Comparing
Figure 1 and Figure 2(b), you can
judge for yourself the achievement of
that goal.

The starting point was to see if an
available standard ring-style radiator
could be used. If so, the project would
have had a head start with no need for
a new radiator. In Figure 3 (page 34),
the patterns using the ring-style
radiator showed us that this was not
the easy answer we were looking for.
Note that the ring radiator is more
complex in its radiating characteris-
tics than a standard dipole.

The development stages of this pro-
ject were done with scale models for
ease of manipulation and for obvious
economic advantages. Radio frequen-
cy and electrical wavelength are in-
versely related. If you exactly scale a
mechanical dimension down, then
multiply the operating frequency by
that scale factor, the electrical proper-
ties are preserved. That means that
the radiating patterns measured at
446MHz on a 21.41"x20.12” panel
should give the same results as a pat-
tern measured at 95.6MHz on a
100"x94” panel.

The photo (page 34) illustrates one
of the first standard dipoles used for
test. The initial idea was to make the
radiator as small as possible to mini-
mize windload. The picture shows the
attempt to reduce the overall span of
the dipole arms by rotating them back
toward the tower. The radiating pat-
tern did not change when the arms of
the dipole were bent back, simply
because the arms did not have the
room to move much.

The next step in the development of
the radiator was to make the dipole
arms occupy as little area as possible.
The problem was that the individual

Figure 1. Pattern produced with a full-
size 6015-12R panel antenna at 35.6MHz.
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Figure 2(a). E is the radiation field vector
for one element, including an amplitude
and direction value. Although the E for
each element is identical, the physical
orientation of the three elements causes
the fields to combine into an overall
radiation pattern, given by the final
equation. This is the basic panel anten-
na diagram, with its design equations,
according to Kraus.
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Figure 2(b). Pattern calculated for an
ideal panel antenna according to Kraus.
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arms need lo be Ya-wavelength-long
(M4) at a frequency f, to tune that fre-
quency. The shape of the arms mini-
mized their length. Also, vertical para-
sitic elements helped shape the ver-
tical pattern and gave general infor-
mation on how to manipulate a pat-
tern.

With the shape of the dipole fixed,
the method of feeding the dipoles was
next. Because the bandwidth was not
critical, a common shunt feedline
system was chosen to feed the radia-
tors, instead of a broadband branch
feed. That left the type of balun to be
developed. Because the standard feed
system provides only one tap per bay,
a 4-post balun with two inputs was not
workable. The hope was to have a
single input with four arms attached —
two for horizontal and two for vertical
components. The first model was
similar to that shown in the photo
(page 38, upper left), except it only had
one feed point instead of two. A sec-
ond feed point was added because
the single-feed balun lacked symmetry
of radiation. The model shown in the
photo radiated with one set of arms a
little longer than M4 and the other set
of arms shorter than M4. The overall
tuning of the radiator was 446MHz.
The two sets of arms were phased 90°
apart to yield circular radiation.
Figure 4 (page 38) shows the meas-

Figure 3. Pattern produced by a reduced-
size type 6810 antenna using a ring-style
radiator at 446MHz.

ured pattern of the radiator on a
screen made of %"x'%:"” wire mesh.
Figure 5 on page 38 shows the array
patterns measured when three of
these radiators were driven in phase
with equal amplitude. The patterns
obtained using this type of balun met
present industry-acceptable standards
of £2.4dB. However, the goal of the
project was =1.5dB, so a different
balun was tested.

The photo {upper right, page 38)
shows a close view of the final design

Standard dipoles used in early tests
were rotated back toward the tower to
reduce span and wind loading. A
reduced-size model is shown.

of the radiator. It consists of a stan-
dard 2-post balun with two sets of
arms attached to each post. The bot-
tom arms are the driven elements or
positive arms of the dipoles, and the
top set are the negative arms. Thread-
ed rods al the dipole ends are used for
tuning. Note thal two arms have more
threaded rod showing than the other
two. The longer arms are defined as

Continued on page 38
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Model 32587

THE GRASS VALLEY GROUP, INC.
P.O Box 1114 Grass Valiey. Ca 95945 USA + TEL (916)273-8421 TWX 910 530 828C

A TEKTRONIX COMPANY

SCH/Phase-
with simplicity!

Why guess what the real SC/H phase is —
when you can read it directly on the

« precise SC/H phase measurement
« time base error measurement

- correct color frame identification
- accurate digital readout

Available in both NTSC and PAL versions.
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There’s onlyoner
to call Calvert first.

You’ll get exactly what you want at
the lowest price in Ameri’ca.

TRANSMITTING TUBES Test Your Knowledge

3CX1000A7 ...500.00  4CX1500A .. ..630.00  807. ... 550  ML7007A .. ..3385.00 of Ceramic Power Tube
3CX1500A7 ... .460.00  4CX15008B . 810 ...........6800 7527 105.00 ;
3CX2500A3 ....426.00  4CX3000A . 81A . . 1100 75274 ... .159.00 Technology with the
3CX2500F3 ....415.00  4CX5000A ... .1018. 813 ..40.00 . BN
3CX3000A1 ... .420.00  4CX5000J ... .1550. 828 .. .........8000  8122.. .. 110 W Quiz
3CX3000A7 ....540.00  4CX10000D ...1050.00  829B . . 8773 ..... . .6413. - /
3CX3000F1 ....495.00  ¢CX15000A ...1480.00  833A . 8791 ...

3CX3000F7 ....638.00  £CX20000A ...1455.00  866A ......... 6. 8791V1 460. —
3CX10000A3 ..1180.00  <CX35000C .. .5935.00  872A . . . 8792 . -:’rg‘; do you minifuze spontancous
3CX10000A7 ..1420.00  <CX40000G ...6722.00  889RA .. ....1775.00  879zV1 L7983, 4 Bakfowi’j’, i ouraties under the
3CX10000U7 ..2175.00  4X150A . 47.00  B892R. ......2200.00  BBOE . " highett poﬂg,e,mppe,,,u,e Design
3CX15000A3 . .1350.00  &-65A ... 6100 4055V1 . .....105.00 8807 .. ......2954. grid and cathode suppot structures
3CX15000A7 ..1470.00  4-125A .. .69.00 5671 . 5685.00 8875 ...... .. .190. that are inberently arc-f-ee.
3CX20000A7 ..1855.00  4-250A .. ... . .86.00 5762 . . _675.00 887z ... .. ...185.
3-400Z 82.00  4-400A ... . ...86.00 5867A . .. ...143.00 8875 . ...190. '{;i"k‘Z‘iﬁf&‘:;i‘::.“&i?ii‘::ﬁ‘g,!‘:fﬁ‘m
3-500Z ........88.00  4-400AX . 159.00  5894A . ......55.00 8890 ... ....3053. s
3000z 36700  4-400B . 10500 6076 ... .... 65000 BB .. ... e e
4CX250B . .....60.00  3-400C . ......8500  6076A .. ..625.00 8916 . 'w,,,[,,f,,,e,,,,,,,t,y,,u,, B [ e
4CX250BC ... .. .68.00 4-500A . .212.00 6146A .......7.00 8975 ... ... . world's best high temperature metal-
4CX250K ... ...110.00  4-1000A 411.00  6146B o725 8977 ... .. ceramic seals.

4CX250R ......115.00  3CX1500A 655.00 6155 ... ......70.00 8984 .. .. ... —— :
4CX300A .. ... .175.00  5CX3000A ....1075.00 6156 7000 8985 ........1790.00 -H°wd°n§;um";m;§fs"d§ims“f
40;((:;08\/ . .214,08 ngQOOA . ,230,00 6166A(7007) . .2840.00 8985 ... .....1600.00 :‘a::;?our:;sz;om/yb demant or
4CX350A .. ... .105.0 5 1028500 6181 ... . . 439600 8983 3200.00 -

ACX350F . 110.00  12AX7/ECC83 .. .1.50  6550A ... .. ... 625 8990 . ,f,’;’if’,ji}},fffi‘)’.f el o o™
4CX1000A . 575A . ..27.00 6696A . . ...2790.00 9007 .. ...... . more e:zbenme than using copper
4CX1000K . 805 ... .. . 50.00  6697A reflace with 8773 9011 ........1755.00 alloys, but they have better ability to

recover wben arn arc OCccurs.

RCA CA M E RA T u B E s . How do you consistent y manufacture

every tube with optimum

PART NO. PART NO. PRICE PART NC. PRICE PART NO. PRICE performance?
- m———— ——— ——— -— . Your assembly jigs mu:t have the c}b

BCA386 series 249500  BC4809 ... .. 715.00  BC4993R ... 2460.00  BCi735......245.00 ability to allow critical lignment o
BCA390 series 1840.00  BC4B809B .. ... 715.00  BCA9O4 series 2460.00  BCBI34 . 850.00 the cathode and grid om each tube.
BCA391 series 2160.00  BCA908series 1850.00  5820A ... 3058.00  BCA&134B ... .. 850.00 You must design and euile ruaged
BC4532U ... 123500  BCA909 .....2140.00  7295C . ....2830.00  84E0 ... ... 1315.00 koot unis

BCA592 series 2225.00  BCA992series 2225.00  7389C . ... 2850.00 ~ BCB480 ... 2015.00
BC4593R . ... 2400.00 BC8507 .. ....295.00 . How do you insure gerting a tube with
BC4594 series 2400.00 BC3541 ... .. 395.00 all these favorable construction

features?
NEW CUSTOMERS — we accept telephone orders. Inquire about our convenient Net 30 terms. . Always specify new EIMAC tubes
Prices znd items subject to change or withdrawal without prior notice. before you buy.

TOLL FREE - 7 DAYS—24 HOUR TOLL FREE N .
EAST COAST Bogﬁg Jesrse3y)62 EMERGENCY PHONE SERVICE WEST COAST 802,0;1%1"035’ 49

CALVERT ELECTRONICS, INC. (=

ONE BRANCA ROAD, EAST RUTHERFORD, NJ 07073
800-526-6362 + 201-460-8800 - TWX 710-989-0116/ERFD - TELEX 4990274

West Coast: 1355 Redondo Avenue, Suite 6, Long Beach, CA 90804 = 213-498-3504
England: Imperial House, Victoria Rd., Chelmsford, Essex CM1 1NY = Telephone: 0245 358585 = Telex: 995849
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TAKE A CLOSE LOOK AT
THE NEW PRIMUS

CART MACHINES.

Introducing the PRIMUS
(pree-mils) cartridge recording/re-
production system from Ramko
Research.

These new cart machines are
engineered to be demonstrably and
dramatically better than any other cart
machines in the industry. They deliver
signal-to-noise, distortion and frequency
response specifications that are unrivaled.
They set a new standard for the lowest
wow and flutter. They're built rugged
throughout to guarantee adherence to
specifications.

COMPARE THESE
SPECIFICATIONS: YOU BE
THE JUDGE.

roller is engaged by an adjustable air-
dampened solenoid with a Teflon-coated
plunger for friction-free, quiet operation,
Optical sensors start the motor when a
cart is inserted. This not only eliminated
start-up wow, but it means there are no
mechanical switches to break or jam,
Bearings have a longer life too because
the motor doesn’t need to run continu-
ously. A crystal-controlled, brushless D.C.
servo motor insures timing accuracy to
within 0.05%. The minimal motor heat is
kept away from your tapes by a high
traction, ceramic capstan. Tape speeds
(7.5 & 15 ips) are field selectable.

With PRIMUS, you have three cue
tones with sharp, error-free digital
sensing. Solidstate bar graph meters and

dynamic noise reduction are standard. An

fjjg

sistently repeatable, accurate electronic
phase alignment. A front panel phase
meter and internal diagnostics are added
for operating ease.

PhaseMaster works flawlessly with
any cartridge and eliminates the com-
promise of unreliable and inconsistent
electromechanical schemes. The trade-offs
imposed by noise-inducing and non-
compatible matrixing approaches are now
history. Complex, inexact cross-correla-
tion techniques have been discarded.
With PhaseMaster you're positively
guaranteed compatibility with all your
previously recorded carts. Here’s a cart
machine truly ready for superior FM &
AM Stereo applications — a machine that
rivals the performance of an open reel
recorder.

/

§
&
W’ 10N m o008 | -s08 | -vm | - | O ol S Bt
Distortion (System): | 9% 2.0% 1.0% 208 —— w:-g?:mz n'”f*—' m?i'
$1508 | 22048 | 2008 | 2088 Froquoncy Resaonse: | 5’5" | S50 | "o _
"o & Futr. a0os% [ 02 0% | 0% Mo & o ':c:“:"o i S
Prics: 2550 | sep0 | st | w24 - e =
A1l measurements eferenced 1 160 pWo/m, distorion 18 THD @ 1 kHz P S350 FEE

Al models aie RYP steren, pricad with three cug tones,

All prices are based on latest avaladle manutacturers’ information 3/83.

A CLOSER LOOK AT

BETTER ENGINEERING

Mono or Stereo, R/P or playback, here
are more reasons why the PRIMUS cart
machines are the industry’s most
advanced.

The PRIMUS transport deck is %"
thick cast alloy for superior stability. It’s
covered with stainless steel for wear
resistance and EMI shielding. The
machined headmount allows easy and
precise adjustments. In addition, the
heads are internally illuminated for
cleaning and inspection. For smoother
insertion and withdrawal and to prevent
distortion, carts are securely held at the
edges by spring-loaded rollers, rather
than friction springs. To prevent tape
skew, pinchroller parallellism is adjus-
table with the motor running. The pinch

Afl measuremente referenced to 250 nWhim. distortan is THD & 1 kg,
Bl models ane R# sleres, priced with thvee coe tor=s (excepting ATA-800)
~measurements rleenced fo 370 nWhis

automatic 4% digit timer is optional. All
electronics are on plug-in modules and
rear panel connectors are quick
disconnect type.

In summary, the PRIMUS cart
machines have been engineered to be the
most sophisticated broadcast reproduction
system you can buy for under $3,000.

COMPARE
THE PHASEMASTER:
YOU'RE THE JUDGE AGAIN.

If you're in the market for the
ultimate Stereo phase-correcting
cart machine, look to our Phase-
Master, the broadcaster’s premier
phase~<orrecting, stereo cart
machine.

The PhaseMaster has all the features
as PRIMUS plus, the advantages of con-

THE CERTIFIED
PERFORMANCE
GUARANTEE

Whether you invest in PRIMUS or
PhaseMaster, you'll receive a two year
warranty* and a Certified Performance
Gold Card that instantly puts you in
contact with our Technical Assistance
Department over our toll-free hotline.

To put PRIMUS or PhaseMaster to
task call (800) 821-2545 or contact your
nearest Ramko Research sales represen-
tative or distributor. Ask about our two
week free trial.

Take a close look at how the Certified
Performance of PRIMUS or PhaseMaster
can make your job a whole lot easier.

PRIMUS

PRIMUS is a division of Ramko Research, Inc.

Ramko Research, 11355-A Folsom Blvd., Rancho Cordova, CA 95670 (916) 635-3600 Telex: 176493 RAMK®OSAC
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Cetec
CP/TV

PAYS OFF WITH

HANDSOME
DIVIDENDS!

% INCREASE YOUR AUDIENCE
PENETRATION

% |IMPROVED MARKET SHARE

% CETEC ADDS:
TECHNICAL EXCELLENCE
PROVEN PERFORMANCE
QUICK DELIVERY
COMPETITIVE PRICING

YOU SHOULD GET THE CETEC
PICTURE

CETEC ANTENNAS, PIONEERS IN
CPTV

CALL FOR TECHNICAL DETAILS
AND TEST RESULTS

Circle (27) on Reply Card

e Cetec Antennas

The Edge In Coverage!

6939 Power Inn Road, Sacramento, California 95828
(916) 383-1177 Telex: 377321

Continued from page 34

A radiator assembly for the reduced-size
antenna operating at 446MHz shows
dual feed points for the two sets of arms
to achieve radiation symmetry.
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Figure 4. Pattern produced by a reduced-
size antenna, using the radiator shown
in the above photo, mounted on a
Y2"xV2" wire mesh screen, at 446MHz,

B POLGRIZATION:
A=X 3 EOLID LINE INOICATES
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Figure 5. Pattern produced by a reduced-
size antenna, using three radiators as
shown in the two photos above,
mounted on Y2"x'%" wire mesh screen,
driven in phase with equal amplitude at
446MHz.

T I

-

“_._E;_!?
N\

o] - o
-
iy

The final
assembly of the reduced-size antenna
shows a standard 2-post balun, tuned to
446MHz,

design for the radiator

POLARIZATION
SOLID LINE INDICATES
HORIZONTAL

DOTTED LINE INDICATES
< VEATICAL

Figure 6(a). Final pattern of full-size
antenna operating at 95.1MHz.
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Figure 6(b). Final pattern of full-size
antenna operating at 95.6MHz.



OPTIMOD-FM or OPTIMOD-TV,

all it takes to optimize the
available S/N of your phone lines or
dual microwave STL is our new,
economical Studio Accessory
Chassis. By splitting the OPTIMOD

If you're a user of the current

systemn (putting the multiband com-

pressor portion at the studio site of
the STL). the Studio Accessory
Chassis lets you preserve the open.
transparent OPTIMOD sound —
you no longer have to use a lower-
performance STL protection limiter
which could “fight” with your
OPTIMOD and degrade your audio
quality.

Tame your telcolines. |
Soothe your STL.

OPTIMOD-FM

The Stucio Accessory Chassis
means convenience, too. By putting
most of the setup controls at the
studio, it lets you fine-tune your
sound with the aid of your high-
quality siudio monitoring system —
away from noisy blowers, and with-
out time-wasting trips to the
transmitter!

With the introduction of the Studio
Accessory Chassis, we now offer a
processing system — single or dual-
chassis — that’s ideal for your
system. So OPTIMOD quality can
work for you regardless of your STL
configuration.

otban

MODIL 81B0A/ST

To find gut more, see your
Orban broadcast products dealer or
contact us directly.

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

Toll Free: (800) 227-4498.
In California: (415) 957-1067
Telex: 17-1480

orban

ORBAN PROCESSING
KEEPS YOU COMPETITIVE
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the horizontal elements, and the tower that was already on location in  tical—the panel shape was developed
shorter arms as the vertical elements. North Bay. The thinking was that a  in two steps: first height, then width.
Thus the vertical, tuned higher in fre- tower with proper bracing would ap-  The height of the panel was fairly
quency, lead the horizontal dipoles by pear as a solid reflector to the easy. The question was whether the
90° for right circular polarization. radiator. If this had happened, the  panels could be made as a continuous
The photo also shows the feedline tower itself would have been used as vertical structure, making the aper-
grounded to the panel. Without these the panel to achieve the required pat-  ture one long panel, or whether the
ground connections, the feedlines tern. Some of the mechanical disad- panels should be less than a wave-
would act as parasitic elements and  vantages of a panel would have been length high, making them separate
would adversely affect the pattern. eliminated. We learned a great deal units. With a pair of tin snips, the
With the final configuration of the about manipulating the beam of a
radiator decided, the panel size was radiator using the solid pylon.
next. At early stages of the project, a Because two separate components
solid pylon simulated the 7-foot-face were concerned —horizontal and ver-

DEPAESSION ANLE. DEGREES

Figure 6(c). Final pattern of full-size Figure 7. Input admittance plot of the Figure 8(a). Calculated elevation field
antenna operating at 96.1MHz. full-size antenna. pattern of full-size antenna at 95.1MHz.

POLAR RESEARCH, INC.
IS PLEASED TO PRESENT -
The Li’l Slipper

Which Provides —

— Independent antenna rotational control of
HF, VHF, UHF arrays at any tower
elevation,

— Maximum utilization of tower capabilities
without sidearms.

— Elimination of top-mast mounted
clustering and inaccessible antennas.

— Reduced interference to antenna patterns

from the mounting structure. The Li’l Slipper Will -
— A system for balancing the loading forces —Mount to all standard and telescoping
to the tower. towers up to 22” face width. Custom
bracketing available for other supports
AVAILABLE THROUGH AUTHORIZED DEALERS (masts, telephone poles, etc.) Perfect for
i ~ RPU and ENG antennas!
Electronic Industries, Inc.
1-800-558-0222 — Operate from 110Vac/12Vdc; ready for your
19 E. Irving Ave. ENG unit!
Oshkosh, Wi 54502 FOR ADDITIONAL DEALER AND OTHER !INFORMATION, CALL FACTORY
Marti Electronics, Inc. Call Tol, . - -
817/645-9163 oll Free 1-800-328-2041
P.0. Box 661

Polar Research, Inc.
CIEDUI'FIE, TX 76031 P.O. Box 781 U.S. and Foreign Pat’s. Pending

Thief River Falls, MN 56701; Phone (218) 681-7413

DEALER INQUIRIES INVITED
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In the 1950’s, two broadcasting engineers
in Tulsa built a small, crude, mechanical
device to automate station breaks. One of
those engineers, Art Biggs, is now Vice
President, Engineering, Corinthian Broad-
casting—and his interest in master control
automation remains strong. The respected,
34-year veteran of the industry works with
the engineering staffs of all six Corinthian
stations, of which two—WISH-TV Indiana-
polis, and KXTV, Sacramento—are now
using BIAS Master Control Automation.

EVEN FORMER SKEPTICS LIKEIT
“At first, some of the engineering staff were
enthusiastic, some were skeptical. But within
three weeks after it was released to them,
they did their first total day’s operation on
the MCA system. And now, even the most
skeptical depend upon it

CREATES TOGETHERNESS
“MCA brings the traffic department and
technical department closer together. This
makes everything go more smoothly for
everyone.”

GIVES MORE CONTROL

“| think some engineers are afraid that with
MCA, they'll be giving control of their
operation to a machine and be a robot,
sitting there, watching it. Actually, the exact
opposite is true. Even the most vocal of our

BIALR

A PRODUCT OF DATA COMMUNICATIONS CORPORATION

ART BIGGS ON
MASTER CONTROL
AUTOMATION.

engineers who opposed the idea have
found that MCA frees them from so many
nitty-gritty, demanding, split-second, button
pushers, that they have more time to learn
what all the machine can do and can do
even more than they could before. Now, if
you take it away from them for some
reason, there’s a lot of yelling to get it back.
They've learned they didn't relinguish control
—they gained a tool that gives them greater
control”

WHO NEEDS IT?

“How do you know if you need MCA? If the
chief engineer is constantly trouble-shooting
switching errors or one engineer is a total
slave to switcher buttons, MCA can cer-
tainly help. It also liberates personnel from
many manual chores, such as log-keeping,
to make their time more productive!”

FOR BIAS OR NON-BIAS SYSTEMS
“Allof our stations are on the BIAS traffic sys-
tern, so by using the BIAS MCA, we're dealing
with one manufacturer, one computer, and
one system that embraces the master control
operation, the traffic operation, the finan-
cial operation, word processing, film inven-
tory. One source for everything.”’

For a free brochure on how BIAS Master
Control Automation can interface with your
on-air switcher and traffic system, write BIAS
Marketing.

Circle (31) on Reply Card
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is what

] The difference
' you don’t hear

Each inner conductor has 40
strands of small diameter
(.00315") copper wire that pro-
vide maximum flexibility and
avoid breakage.

“Star-Quad" configuration with
4 inner conductors provides a
substantial improvement in
rejection of EMI

Polyethylene insulation is a bet-
ter dielectric than rubber insula-
tion, thereby reducing capaci-
tive coupling for improved high
frequency response.

Cotton filler acts as strain relief
and also reduces handling noise
by preventing changes in stray

capacitance

Very high density, braided shield
blocks most static and other
noise,

Tough vet very flexible jacket
can be unpacked from extreme
cold and used immediately. The
brittle point is —56°F (~49°C)

Available with a satin finish in 10
attractive colors to aid channel
identification and/or to com-
plement visual appearance. Fits
standard XLR connectors

You don't hear the fluorescent
lights, motors, SCR dimmers, static,
buzz, hum and handling noise with
Canare L-4E6S. This shielded profes-
sional microphone cable is immune
to electro magnetic noise due to its
unique Star-Quad configuration.
Compared to the leading 2-conduc-
tor microphone cable, Canare L-
4E6S offers 10 times more rejection
of the worst source of EMI...impulse
noise from SCR dimmers. This cable
blocks the noise, but not the pro-
gram. its low series resistance and
low capacitance give L-4E6S
extended frequency response, in
mic runs of over 300 feet the 3 dB
downpoint is at 50 kKHz.

t. TYPICAL 2-CONDUCTOR

CANARE L-4E6S
E MIC CABLE Bt

CANARE CABLE, INC.

6733 VINELAND AVE. / NORTH HOLLYWOOD, CA 91606
(213) 506-7602 / (213) 980-8092
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Figure 8(b). Calculated elevation field
pattern of full-size antenna at 95.6MHz.
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Figure 8(c). Calculated elevation field
pattern of full-size antenna at 96.1MHz.

TEST
ANTENNA
_dh
RECEIVING
CORNER
REFLECTOR

12-PANEL ARRAY
|

|
‘l CURRENT

10dB
COUPLER

PROBE
|

FREQUENCY - 10d8

}

|

SMITH CHART !

ATTENUATOR |—| IMPEDANCE ATTENUATOR —_—
PLOTTER

PHASE
SHIFTER

GENERATOR
FREQUENCY
COUNTER

MONITORING DIFFERENTIAL
SCOPE AMPLIFIER

PHASE AMPLITUDE

CHART
RECORDER

Figure 9. The equipment interconnection to measure complex range values uses a
test antenna and a corner reflector antenna. For complex current measurements, the
12-panel array and current probe are used instead, as shown by dashed connections.

tions for further information.

AlfordMfg.............. ... (485)
Bogner Bdct. Eqpt. ......... (486)
Cetec Antennas ........... (487)
Comark Industries ......... (488)
Continental Electronics

Mfg. ... (489)

Dielectric Communications. .(490)
Harris Corporation/Bdct. . . .. (491)
Marconi Electronics/Bdct. . . .{492)

Table I.
Antenna sources

Panel antennas for the FM broadcast band are available from a number of
manufacturers. The following directory provides a guide to manufacturers of
FM broadcast antennas of a!/ types, as listed in the BE data files. Reader Ser-
vice Numbers are provided for your convenience in contacting these organiza-

Micro Communications .. ... (493)
Phelps Dodge

Communications ........ (494)
RCA Broadcast Systems . .. .(495)
Scala Electronic ........... (496)
Shively Laboratories ....... (497)
Tennaplex Systems Ltd. ....(498)
McMartin Industries . ... .. .. (499)
Kathrein Werke AG ... ...... (500)
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really new at NAB

Something

ANDREW debuts six products

Andrew Corporation has long been
an industry leader and innovator
of antennas and transmission lines
for telecommunications. The
company's reputation rests on
extensive research and develop-
ment, and quality assurance for
peak performance and customer
satisfaction.

ESC-200 Earth Station Controller
Using advanced microprocessor
technology, the ESC-200's fail-safe
design minimizes operator training
and reduces possible errors.
Coupled with Andrew's high per-
formance two-speed motor drive
system, ESC-200 accurately posi-
tions the antenna at any given
satellite coordinates, in the
range of travel, within sixty
seconds. Forty such posi-
tions can be prepro-
grammed and 200 events

can be executed automatically. It
also controls uplink and downlink
ground communications equipment
and monitors the on-line system.

9.3 Metre Earth Station Antenna
New size from Andrew. For tele-
vision broadcasters and other
system operators who demand 4¢
uncompromised antenna :
performance and flexibility. ;
Andrew’s exclusive Gregorian dual
reflector system plus extremely
accurate reflector panels produce
a unique performance combination.
Exceptional gain and closely con-
trolled patterns—2° compliance

at 4 and 6 GH,—without sacrificing
efficiency.

Long Life Broadcast Transmission
Line—6%" Diameter

Another premium product from
Andrew. Exclusive inner con-

New LPTV Transmitting Antenna
Andrew’s years of manufacturing
experience in UHF-TV
broadcasting antennas

ductor design eliminates
mechanical movement and
wear caused by differential

has led to the first truly
affordable high pertor-
mance LPTV antenna.

Low-windload. Light-
weight and easy to erect.
Field selectionofazimuth
patterns allows inter-
ference problems to be
dealt with directly. Avail-
able for under $5,000.

High Performance

expansion. The inner conduc-
tor is supported by state-of-
the-art Teflon* disc insulators.
Another feature: heavy duty
EIA welded flanges.

UHF-TV Circular Waveguides
Three new sizes of high power
circular waveguide (13.5, 15

and 17.5 inch) employ the

latest design technigues for

unequalled performance.
New high power mode and
axial ratio filters greatly re-
duce ghosting, unwanted

Receive-Only 3 Metre
Earth Station

The traditional quality
and performance of an
Andrew earth station
antenna with a size and

reflections and picture smear.
Also an exclusive 90° bend
allows a continuous run of
circular waveguide from the
transmitter to the antenna.

price ideal for LPTV,
small community and
private user applications. Seg-
mented all-metal reflector for low
shipping cost, easy installation and

A L dependable service. Assembly can
~ N be completed in a matter of hours.
Other Andrew Products on display

at NAB '83: High power TRASAR™
UHF-TV transmitting and standby
antennas ¢ HELIAX® coaxial cables
and elliptical waveguides ¢ 4.5
metre mobile earth station
antennas. Contact your Andrew
Sales Engineer for more informa-
tion Andrew Corporation,

10500 West 153rd Street,

Orland Park, IL 60462. Telephone
(312) 349-3300. Telex: 25-3897.

I\

Z  ANDREW

Qur concern is communications

TRASAR and HELIAX are trademarks of Andrew. *Trademark of DuPont
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height was reduced an inch at a cut. A
section of %z-inch mesh was removed
from the top and the bottom each
time. This kept the radiator in the
center of the panel. When the hori-
zontal pattern changed for the worse,
we stopped and backed up one cut.

r_¥7,,

3 w00 200 007

Figure 10(a). Complex range real and im-
aginary values of horizontal polarization
component.

The Shintron Model 646 reads SMPTE or EBU
code, displays data in eight digit, half inch high LED nu-
merals and lets you key in data on the video raster in
black or reverse letters. Readable tape speed is from
116 to 40 X. Front panel selection switch displays user

code.

44 Broadcast Engineering May 1983

The height of the panel was 20%
inches, reduced scale (94 inches in full
size). Constant checks during this pro-
cess ensured that the hori-
zontal pattern was not affected by the
height of the panel.

The width of the panel was not as

N \ | /]

\ —-n—

Figure 10(b). Complex range real and im-
aginary values of vertical polarization
component.

easy to determine, because the edges
of the panels had a significant impact
on the horizontal pattern. The mounts
were close to the edges of the panel. If
the panel edges touched another

panel, the patterns were adversely af-
fected. On a later project, the mounts
were attached just behind the solid
section of the panel, and the edges had
little effect on the pattern. Later an RF

" PoLARzATION
SOLID LINE INDICATES.
HORZON

Figure 10(c). Pattern for reduced-size
antenna at 446MHz, calculated from
complex range real and imaginary
values given in Figures 10(a) and 10(b).

P atron's NEW

v Edit Code Generator
e Edlt Code Reader/Raster Display

144 Rogers Street, Cambridge, MA 02142 o Tel: (617) 491-8700 Telex: 921497
Shintron Europe e 198 Avenue Brugmann, 1180 Brussels, Belgium e Tel: 02-347-2629  Telex: 61202
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The Model 647 generates SMPTE/EBU code
either independently or in sync with incoming video.
Time data is easily reset and user bits are set by thumb
wheels on the front panel.

Circle reader service card or call (617) 491-8700

for information.
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The best You, M

equalizeris e EERE
no equalizer. ' N

I’s Belden fiber optic cable.

Now a video signal can go two miles on a Belden /

opticzl cable with 60dB SNR and no hint of high

frequency roll-off. That means a cleaner picture

without equalizers, and less maintenance than alter- :

native transmission systems—coax or microwave. . A \

For tower installations, Belden’s high-strength, - _ '
all-dielectric optical cable design doesn't have the
problems generally associated with coax, such as
ground loops, lightning and other E.M.l. problems. Pius,
it’s rated for full performance from —40°C to.+60°C.

_ e B€lden optical fiber cable
B === is also thinner and up to
oF 30% lighter than conven-
f / tional cable. That makes it
{ ‘ y easier to install onitrans-
5 | il mission towers, or through
\:‘.-' A N\ underground ducts. A recent
AR 3 & installation of Belden cable on
i ‘ Pl P ¥ a 1500 ft. vertical fower was
AN " accomplished inless than

one day.

For remote applications, Belden optical cable is much
easier to carry around the golf course, or the metropolitan
sports aréna. Its toughness has been proven in rapid deployx
merit cables designed by Belden for military applications’
in desert terrain.

Put Belden optical fiber cables and experience to work for you.
They'll put you ahead with cleaner signals, better reliability and
total system economy. For information on our fiber optic line and
application reports or system design guide, contact your local
Belden distributor or write: Belden, Fiber Optics, 2000 S. Batavia Ave;
Geneva, IL 60134. Phone: 312-232-8900.

P

COOPER

INDUSTRIES
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Figure 10(d). Vertical directivity is shown
for the reduced-size antenna described
by Figure 10(c).

e

ANTENNA
UNDER
TEST

. AN

HYBRID
COUPLER

HYBRID
COUPLER

HYBRID
COUPLER

o 1

o

9dB

Sl

10dB
COUPLER

FREQUENCY - 10dB

GENERATOR

ATTENUATOR

SMITH CHART
IMPEDANCE ATTENUATOR
PLOTTER

One level of a type 6015P circularly
polarized FM antenna on the pattern test
range.

engineer from England related the
same type of effect with his panel
antenna. But not knowing all of this, a
great deal of time was used to define
the panel width and the mounting
bracket location. During the process,
upper and lower frequencies were
checked to determine how sensitive
panel size was to frequency. It was
found that patterns did change, but
not enough to cause problems.

More tests were made on the overall
design, but with the antenna design
completed, it was time to build the
full-size panel and radiator. During
the model stages, all components were
scaled from existing production items
or were made so that the full-size
could be easily built. Modifications to
the final design were not desired
unless absolutely necessary. When the
full-size antenna was built and set up
on the pattern range, the results were
exactly as predicted. The transition
from scale model to full-size was a
success. Not only did physical con-
struction of the antenna work out, but
measuring techniques developed at
the higher frequencies helped make
the testing of the full-size unit easier.
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PHASE
SHIFTER

FREQUENCY
COUNTER

MONITORING
SCOPE

DIFFERENTIAL
AMPLIFIER

PHASE | l AMPLITUDE

CHART
RECORDER

Figure 11. Equipment interconnection to measure Smith Chart impedance.

The major adjustment was the amount
of time needed to do anything in full-
size. For example, the model was set
up and taken in from the pattern
range every day. A week was needed
to get the full-size antenna on the
rotor. Once up, the full-size design
stayed on the range until final accept-
ance by the CBC. With the scale
model, a whole series of changes
could be made in a matter of hours. In
full-size, the same series would take a
week or more.

The final radiation patterns ac-
cepted by the CBC are shown in
Figures 6(a), 6(b), and 6(c) on page 38.
The pattern changes with frequency,
but the design goal of omnidirec-
tionality, within + 1.5dB, holds on all
three patterns. Another requirement
of acceptance was minimum im-
pedance change over the band. Figure
7 (page 40) shows that the bandwidth
of the system was never a problem. To
verify the elevation pattern for the
CBC, phase and amplitude measure-
ments were made on one complete
face of the antenna. The photo (this
page) shows the 12-panel array set out
on the test rack. The data were fed in-
to a computer and Figures 8(a), 8(b)
and 8(c) resulted (page 40). Again, the
pattern changes with frequency, but
not enough to cause problems.

When a project of this kind is under-
taken, a great deal of time and effort
go into developing new test pro-
cedures and manufacturing tech-
niques that are needed for the specific
project. These techniques and pro-
cedures are also useful in the test and
manufacture of standard products.
One of the most important of these
developments was called the complex
range. (See Figure 9, page 42.) The
complex range allows measurement

of the phase and amplitude of far-field
patterns of a radiating element, in-
stead of the more common amplitude-
only measurement. Figures 10(a) and
10(b) show the measured complex
single-panel pattern, and Figures 10(c)
and 10(d) show the patterns calculated
from the measured data (page 44).
With a slight modification of the
system, the near-field (complex) cur-
rents of a radiator can be measured.
This allows direct calculation of the
elevation pattern of an array. Addition
of quadrature hybrids (See Figure 11)
changed the complex range to a
Smith Chart impedance network. This
network was used to measure an ele-
ment while driving the two adjacent
elements in an array. This particular
measuring technique is valuable when
the mutuals coupling between bays
are large enough to upset the self-
impedance of a bay within an array.
Manufacturers in the United States
and Europe are still producing panels
they offered seven years ago. An
omnidirectionality of +2.4dB is the
best they offer for three panels per
level. A project engineer from the
CBC remarked that other manufac-
turers said the advertising of Omni
+1.5dB was deceiving, because it was
theoretically impossible to achieve.
The information in Figure 6 and the
fact that the CBC has three such panel
antennas in operation that meet the
radiating patterns of Figure 6 should
eventually show that the theoretically
impossible can be achieved
with some time and effort.  127)))]

Editor's note:

Portions of the material in this article were
presented to the Society of Broadcast Enginsers in
March 1982. The concepts covered in design and per.
formance are presented to help broadcasters better
understand the equipment being used.
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ROSS RVS 524

12 or 20 inputs, 4 buses, 1 MLE (Multi-Level Effects), 18
basic wipes plus optional rotary patterns. Analog or digital
key borders and interfaces for editors and digital effects
available.

ROSS SCENE STORE

Memorizes and recalls switcher set-up for 200
scenes. A cassette storage option provides
urlimited capacity.

Circle (37) on Reply Card

ROSS RVS 514

Similar to RVS 524 with more
features such as key mask, non-
additive mix, spotlight and options
Circle (38) on Reply Card including quad split and matrix
wipes.

ROSS RVS 508

20 or 24 inputs, 8 buses including two completely
independent Multi-Level Effects systems plus
program and preset buses. Full range of options is
available.
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ROSS RVS 10-4 & 10-4R

10 inputs, 4 buses, 1 mix/effects system, rack/desk
/ mount control panel with self contained or remote

3 electronics. Downstream keyer available.

(.. 00
T @ el O

Circle (36) on Reply Card

ROSS RVS 505

16, 20 or 24 inputs, 5 buses (program and
preset plus MLE system). Full range of
available options including a downstream
keyer.

ROSS RVS 504 (not pictured)

Similar to the RVS 505 but with 4 buses and 16
or 20 inputs. Frogram and preset buses are
incorporated into the Multi-Level Effects
system.

Circle (39] on Reply Card

The

IROSS *
Collection

CANADA:

Ross Video Limited

Box 220, 9 Plaza Drive

Iroquois, Ont. Canada KOE 1K0
Tel. 613 652-4889 Telex 05-811579

USA:

Ross Video Inc.

P.O. Box 6700

Ogdensburg, New York 13669
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By Edgar Lee Howard, supervisor of special projects, WOSU-AM/FM/TV, Columbus, OH

Shortly after man invented televi-
sion, he discovered timing and phas-
ing problems. Since this discovery, he
has been confused.

One of the things that creates confu-
sion is the fact that the terminology
and techniques of timing and phasing
have evolved for historical reasons. As
a result, when you come into the in-
dustry, you are plugged into the
system as it stands, and tend to
assume that all that has gone before is
written in stone, and all that follows is
the result of inspired reasoning. More
likely, all that has gone before is a
kluge, and all that follows is the result
of deadline panic. The first order of
business is a look at some basics.

Signal timing

The gospel, according to the Fed,
with respect to composite signal tim-
ings is paragraph 73.699 of the FCC
Rules and Regulations. A more
stringent and, therefore, more useful
statement is to be found in the EIA
RS-170 standard, which is now in the
process of becoming officially the RS-
170A standard.* These standards deal
with the composite video signal as
though it were a never-ending stream,
with no thought given to the necessity
of combining different program
sources into this never-ending stream.
Therefore, they are of little help in a
direct way.

The standards deal with the inter-
relation of timings of sync, blanking
and color burst position—parameters
that in this day and age are relatively
easy to maintain within tolerance.
This relative ease stems from several
factors, one of which is the fact that
fewer separate drive signals are used
in contemporary equipment to
prompt it into proper operation, com-

*Tor more information regarding RS-170A, see the
sidebar on page 58.

48 Broadcast Engineering May 1983

pared to the amount used originally.
Because each separate pulse distribu-
tion system contributes one more time
delay that has to be conformed if the
driven piece of equipment is to make
standard signals, reducing the count
of these drive signals to two (sync and
subcarrier), or better yet, one (RS-
170A black reference), means that the
number of variables is substantially
reduced. To this is added the marked
increase in stability of modern solid-
state design, and the popular use of a
counting sync generator in each piece
of equipment, which is then gen-
locked to the master black reference
signal. Thus, it becomes more com-
mon to see equipment that produces
fully standard signals with no setup
adjustments, and that requires only
one phasing adjustment to fully con-
form the equipment to system timing
requirements. Less contemporary
hardware may require two ad-
justments—one for subcarrier phase
and one for sync or system timing.

So the first item of business is to
determine whether each piece of
equipment makes standard composite
signal timings at its output and, if not,
to cause it to do so. If only one video
signal source was to be used on any
given day, that would be all. But the
industry has a discouraging tendency
to deviate from the engineer’s favorite
programming—color bars and tone—
and to combine several video sources
in various plain and fancy ways into a
completed program.

Let's go on with some more basics.
Figure 1 (page 52) shows a
hypothetical test setup that may be of
some use in establishing definitions.
What we have is the output end of a
video DA, with its 02 out point being
split, in this case, into four 75Q out-
puts. We carefully terminate two of
them, and call these terminated points
A and B respectively. The points are
taken through identical-value resistors

to the input node of a summing
amplifier. Taking this figure as sym-
bolic, and for the moment presuming
the box labeled D is not present in its
path, it should be obvious that the
video signal coming out of the sum-
mer is the same as the signal present
on the 02 point of the VDA. Each 75Q
output attenuates the signal to half
that of the 0Q point and creates two
identical signals at points A and B,
then the summer adds them together
again.

So far, all this seems to have done is
use a bunch of parts; but now con-
sider what happens if box D, a delay
element, is inserted in the path from B
to the summer. Now the two halves
that go together to form the video
signal at the output of the summer are
no longer in time coincidence. There
are steps on the edges of the pulses as
wide as the element D is long. Also,
the color burst has been rotated in
phase with reference to the input
video by the vector sum of the two no
longer phased components, and its
amplitude has been reduced. If D
were to increase to 140ns, the burst
vectors fed to the summer would be
out of phase, and the output video
burst amplitude would go to zero.
Calculation of burst phase and
amplitude for intermediate values of
D is left as an exercise for the reader.

This leads up to a definition. Two
video signals are said to be in phase
when they can be combined additively
without producing any shift in burst
phase or any steps on the edges of the
pulses. Conversely, if additive com-
bining of two signals results in a shift
of burst phase or in steps on the edges
of pulses, then the signals are not
phased. In our example, we have
carefully split one signal into two
identical signals at points A and B,
then added a controlled delay to one

Continued on page 52



CORPOURATION

Total Picture
Transparency and a

Clear Price
Advantage. The VIP

ADDA's VIP delivers the best picture resolution available in
any digital effects system. Most video effects systems start
with a built-in disadvantage. Because of the sacrifices they
must make to produce compression they lose a substantial
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part of their video. Not so with ADDA's VIP. When the sys-
tem is in its full screen mode it passes the complete NTSC
5MHz bandwidth.

And you get effects, sequences and control you'd have to
pay substantially more for anywhere else. Flips, tumbles,
programmable ballistics and trajectory functions—the
system does themall.

What makes the VIP so inexpensive is advanced digital
technology and a powerful microprocessor—the same
things that make it easier to use. The PR-2 remate option

panel is amazingly simple. There's an operating menu right
on the panel; an interactive Erovmeting display confirms the

NENEEN Easy to operate
mE— controller for pre-set

-]
l!l Ll news effects.
:

mode you're in, states the size and position of the picture,
and lets you select the attributes you want within the
mode—tilt, pan, rate and so on. The hex keypad can handle
more different commands than ordinary keypads; so the op-
erator isn't faced with bewildering clusters of controls. A
three-axis joystick gives you simgle control of picture size
and placement.

The VIPis ideal for news applications and includes frame
synchronization and time base ccrrection for heterodyne
VTRs—perfect for remotes. News directors will also like
picture sizing up to 7/10 with matte background.

Remember, imperfect video effects just won't make it.
Look to ADDA's VIP for absolute purity of picture.

LYY CORPORATION | Affordable Excellence
130 Knowles Drive
Los Gatos, California 95030

Call the ADDA 1500 number: Corporate Dffices, Los Gatos, Calif. (408)37S-
1500; Sales Offices: Atlanta (404) 953-1500; Baltimore (301) 974-1500: Dallas
(214) 373-15C0; Detroit (313) 332-1500: Kansas City, Mo. (813)631-1500; Los
Angeles (213) 489-1500; Miami (305) 759-1500; New York City (212) 398-1500;
Wausau. Wisc. (715) 362-1500.
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It takes a very tough
tape to withstand edit after
edit through today’s VTR
equipment and still deliver a

crisp, clean playback image.

And tough is exactly what
new Scotch® 480 one-inch
video tape is.

A special coating
formulation on Scotch 480

‘Scotch™ is a registered trademark of 3M. © 3M, 1983

means you no longer have
to worry about problems
like stiction.

In fact, during computer
editing, 3M lab tests have
shown 480 is capable of
delivering over 1,000 edits
from the sarme preroll poir,
with no significant reduction
in playback quality.




And in today’s tough video
production environment,
that kind of durakbility can
mean a lot.

Scotch 480 is further
proof of why 3M is the leader
in professional use video
tape. And why we sell more
one-inch tape for professional
use than all other

manufacturers put together.
For a free brochure on

new Scotch 480 call 1-800-
328-1684 (1-800-792-1072
in Minnesota). And find out
more about the tape that's
as tough as today's editing
equipment.

Magnetic Audio/Video
Products Division/3M.

3M hearsyou...
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Master
the art
fof c<>|¢>rﬁ

witha
B & K-PRECISION

NTSC
generator

Model 1250 $883

® Generates NTSC color bars with or
without -IWQ signal; five step linear
staircase (with high or low chroma);
dot, cross-hatch, dot-hatch, center
cross and 8 raster patterns

m External video input modulates rf or
i-f carrier outputs

® Crystal controlled rf, i-f, NTSC sync

B 4.5MHz audio intercarrier modula-
tion: selectable 1kHz or external

The B&K-PRECISION 1250 is a
state-of-the-art generator intended for
color broadcast, CATV and industrial
applications. It’s simple operation also
makes it a time-saving tool for aligning
and trouble-shooting video tape re-
corders. Even if you’ve never used

an NTSC generator before, the
B&K-PRECISION 1250 will give you
the master’s touch for color.

Available for immediate
delivery at your local
B&K-PRECISION Distributor.

oA PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 - 312/889-9087

In Canada Atlas Electronics. Ontario

\ Intl. Sis Empire Exp.. 270 Newtown Rd . Plainview, LI, NY 11803
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Figure 1. An illustration of phased video. A standard signal, split into two identical
parts, can be recombined exactly, providing that there is no delay (D) in either path.
Two external signals, if phased, can be combined in the same manner.

Continued from page 48
of the paths to the summer to syn-
thesize a mis-phased signal.

In the real world, the delay (D)
would be an unknown, lecated
elsewhere, and two non-identical
signals would be coupled to paints A
and B. If the two signals were phased,
or in phase or time, they would com-
bine so that the burst phase and
amplitude would not be altered from
standard and there would be no steps
discernible in the edges of the com-
bined pulses.

Some practical considerations are
now appropriate. Our original signals
at A and B were created by splitting a
standard signal into two parts, so that
all dimensions of the two split signals
were identical. The signal can, of
course, be recombined exactly. In the
real world it is unlikely that any two
video signals would have exactly the
same dimensions, risetimes and so on,
even if they fully conformed to RS-
170A specifications. As a result, there
will likely be some small artifacts pro-
duced by combining any two real
signals.

The two points that are most critical
are continuity of burst phase and in-
tegrity of the leading edge of sync, so
the artifacts of mixing must be
minimized absolutely in these areas.
Steps on the trailing edge of sync in-
dicate only that the mixed pulses are
of two different widths; these general-
ly do not matter, although good prac-
tice indicates that the pulse widths
should be standardized. Similarly,
widths of blanking should be stan-
dardized so that mixing does not in-
advertently stretch the width of the
output blanking. From this point on,
standard, virtually identical dimen-
sions will be assumed for everything
contained within the blanking inter-
val, so that properly phased signals

can be combined and mixed at will
within a video switcher.

The switcher

Because the video switcher is the
focus of the efforts of phasing, it
would do well to examine it briefly.
Basically a video switcher has a
number of video inputs, each of which
can be selected and, in combination,
passed through various mixing and
switching subassemblies to the out-
put. The first rule for video switchers
requires that the time delay from any
input through any path to the output
must be exactly the same as the delay
from any other input to the output.
Any switcher that does not meet this
requirement cannot be used success-
fully in the construction of a syn-
chronous facility. Given a proper
switcher, it follows that all signals ar-
riving at inputs of the switcher with
zero differential delay (in phase) will
come out of the switcher with zero dif-
ferential delay, in phase. A stream of
material assembled from various
sources, all with zero differential
delay, cannot be told apart from a con-
tinuous signal source, except by con-
tent. And that is what is desired.

Now consider a simple system with
one video switcher and a few video
sources. How best to time it into the
real world? Two pieces of test equip-
ment are required to do the job easily
and accurately: a TV waveform
monitor and a vectorscope. Figure 2
(page 56) shows the equipment con-
figured for this task. Station reference
sync is fed to the waveform monitor
and vectorscope external sync inputs.
The station reference subcarrier is fed
to the vectorscope as external phase
reference, and the vectorscope is
placed in external phase reference
mode. Video from the switcher pro-
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Announcing Thomson
Betacam.™ The smallest, light-
est /2" camera/recosder ever.
All in one neat package. With
superior signal-to-naise perfor-
mance. Designed with both
ENG and EFP operztors in
mind. For on-the-spot news
gathering or complicated field
production, now there’s a syss.
tem just right for you And your
budget. Bécause Thomson
Betacamralso carries the low-
est price tag.
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THE SOURCE

Forall your equipment needs

| *AKG ¢ Amperex » Ampex
* Atlas » Audiopak
¢ AudioTechnica *Belden
¢ Broadcast Electronics
o CRL €SI *Crown
& Cablewave Systems ¢ DBX
* Deltalab ¢ Electro-Voice « EXR
4/

* Fidelipac *lnovonics
w7 * Jampro-Cetec * JBL ¢ Leader
S<\ ~ §< Instruments ¢ Lexicon ¢ 3-M
4 *Marti ® Micro-Trak * Nortronics
Orban Associates « Otari « Phelps Dodge » Revox ¢ Russco
*Shure ¢ Sola ¢ Staco * Stanton ¢ Surcom  Tapco
* Technics * Telex * Urei * VIF and many more.
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In satellite communications,
go with total systems engineering
experience.

Spectrum Planning provides the full
spectrum of services for planning reliable
and interference-free satellite earth stations:

e Site selection/design

e Frequency coordination
¢ Frequency protection

* RFI measurements

e Site shielding design

¢ FCC filings

We believe no other trequency
coordination company can match our
experience. And in this rapidly changing
field, experience is worth its weight in gold.

Call us now at (214) 699-3536 or write for
more information.

! SPECTRUM PLANNING INC.
P. O. Box 1360 ¢ Richardson, Texas 75080
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gram output is looped through the
waveform monitor and terminated at
the vectorscope.

To begin with, one of the switcher
input sources, say source one, is
designated as the reference source,
the one to which all others will be
matched. It is selected to the output of
the switcher, and the vectorscope
phase adjustment is rotated to put the
burst vector dot over its target on the
vectorscope display. It is worth form-
ing the habit of checking to be sure
that the vectorscope is in external
reference mode, which it must be for
phasing adjustments. The waveform
monitor should show a clear, full-
bandwidth, somewhat expanded
display of the horizontal sync region
of the video waveform.

Now a second source is selected.
The vector display is observed
without altering any of its ad-
justments, and the system subcarrier
phase adjustment on the video source
is adjusted to place the burst vector
dot once more over its target. At this
point, an additive mix between
sources one and two will not alter the
output burst phase, because a zero dif-
ferential delay situation has been
established for burst signals, irrespec-
tive of cable lengths or other time
delays associated with the sources.

It is necessary also to check the tim-
ing of the sync signals, because what
we have done so far is a necessary but
not sufficient condition for complete
phasing and timing of the signal. The
burst vector is intact, but there must
also be no steps in the leading edge of
sync. A half-and-half additive mix is
selected between the reference input
and the second input, and the condi-
tion of the leading edge of sync is
observed on the waveform monitor. If
a step is present, it must be removed.

How the step is removed depends
on the type of equipment providing
the signals. If the equipment is of the
older, independent sync and subcar-
rier design, there will usually be a
sync delay or sync timing adjustment
that can be rotated to move all pulse
timings in the video signal and,
thereby, to eliminate the step at the
mixed output of the switcher. If the
equipment is of newer design, incor-
porating RS-170A outputs, there may
be only one phasing adjustment,
which will move both the timing of
the pulses and the phase of the system
subcarrier that creates burst.

If any RS-170A sources are present
in the system, it is generally best to
use one of them as the reference
source, because it is not possible (or,
for that matter, desirable) to try to con-
form an RS-170A output that has fixed
and defined sync-to-subcarrier rela-
tionships to another signal with ran-
dom sync-to-subcarrier relationships.



Microdyne’'s New
Multiple Feed System
Lets You Receive Up To
Five Scatellites

With new programming
constantly being added, you
may want to pick up programs
from several satellites. Pre-
viously, this would involve the
expense of another dish. Now
with Microdyne’s new multiple
feed system you may be able
to edd programming from ad-
ditional satellites at about 1/5
the cost of a new dish.

The MSF-16 Multiple Sat-
ellite Feed System can receive
up to five satellites on the
same parabolic reflector when
the satellites are located in
close preximity. In a TVRO
system designed with ade-
guate margins, the MSF-16

will provide quality pictures on
all feeds.

Existing Microdyne/AFC
antennas can be easily retro-
fitted to accommodate this
new system. Only the spars
and brackets of the feed sup-
port hardware must be
changed — no other antenna
changes are required. This
simple modification can be
done by the user or by
Microdyne field service
personnel.

Even if you purchased
your existing antenna from
another manufacturer, it may
still be possible to modify it
for use with the Microdyne

Microdyne Corporation

Multiple Satellite o
Feed System. Please l',’
give us a call. g

So, whether you are plan-
ning a new system or expand-
ing an existing installation, the
MSF-16 can provide increased
capability while saving both
the ccst and the real estate re-
quirec by a second dish.

We have prepared a bro-
chure to help you to deter-
mine if the MSF-16 is suitable
for your system. For a free
copy, write on your company
letterhead to Microdyne
Corporation, TV Sales, Dept. F,
P.O. Box 7213, Ocala, FL 32672.

P.O. Box 7213 ¢ Ocala, FL 32672 ¢ (904) 687-4633 * TWX: 810-858-0307
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Starting with RS-170A relationships
for a reference means that other RS-
170A sources will phase up easily and
precisely, and that the process of
phasing burst, then sync, of indepen-
dent design sources will tend to bring
them into a nearly RS-170A timing
relationship.

Keep in mind that both burst vector
alignment and sync leading edge
alignment are needed for a properly
phased system. As some of the newer
systems have the capability for phas-
ing shift through more than one
horizontal line, it is wise to also check
the pulse sequence of the mixed signal
in the vertical interval to be sure there
are not any errant mis-phased pulses.
Once this is done, all other sources are
phased to the selected reference in the
same manner.

The video switcher probably in-
cludes some form of color black
generator and color background
generator, the sync and burst of which
must also be phased to be compatible
with the selected reference source.
Again, if an RS-170A source is
available, it should be chosen as the
reference source against which to
phase the switch internal sources.

Now that we have a single switcher
phased up, let’s add another switcher
to the system. Presume that we have

VIDEO QUTPUT

VIDEQ
INPUTS

TERMINATE

MONITOR
WAVEFORM

STATION
~————————— REFERENCE
SYNC

IN TERMINATE

VECTORSCOPE $ STATION

[————+— REFERENCE
SUBCARRIER

TERMINATE

Figure 2. Test equipment should be configured in this way when used to time and

phase signals to a switcher.

two switchers, sharing common sig-
nal sources. If the sources are phased
to only one of the switchers, what
should we do about the other one? Cut
some cables. But it’s not as bad as it
sounds.

First, think about equipment place-
ment. As we have said, the switcher is
the crucial thing, the place where it all
comes together. So, there is where we
start. Almost every respectable switch-
er today has its electronics separate
from its control panel. Thus, the con-
trol panel can be put in a control room
and the electronics can be located in a
technical equipment room. Rule one
for equipment placement is to put all
the electronics units for all switchers
that share any commonality of inputs
as close together as possible, consider-

ing cooling requirements and main-
tainability.

Our two switchers will each need an
input from those sources that they
share. A handy way to make more
than one video signal out of a single
video signal is with a video DA. (See
Figure 3, page 60.) Rule two for equip-
ment placement is that all cables from
VDAs to the first switcher are to be
the same length. If all cables from
VDAs to the second switcher are of
identical length, but not necessarily
the same length as those for switcher
one, then, once sources are phased to
either switcher in entirety, they are
automatically phased to the other
switcher. Only the lengths of cable
from the VDA outputs to the switcher
inputs count. The lengths of cable

NEW FROM FIDELIPAG

MODEL 400 MAGNETIC TAPE ERASER

56 Broadcast Engineering May 1983

n

Circle (41) on Reply Card

Erases audio and video tapes up to 1”x 11",
Designed for professional broadcasters.
Most powerful unit in its price range.
Guaranteed for 2 full years.

Check these Outstanding Features

8 Thermally protected core—
will not burn out.

8 High current horsepower rated switch
for long reliable life.

u Lifetime scuff-resistant top.

® Attractive and durable hand rubbed
hardwood case.

® Removeable aluminum guide pin for erasing
NAB type B and C cartridges

8 Erases to virgin tape level.

FIDELIPAC®

BROADCAST TAPE PRODUCTS

fFidelipac Corporation

PO Box 808 @ Moorestown, NJ 08057 @ USA
609-235-3900 TELEX 710-897-0254

Toll Free 800—HOT TAPE
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Introducing the Cetec Vega R-41 and R-42 PRO PLUS wireless-microphone receivers.

PRO PLUS is a new standard of performance e “Infinite gain” receiver technology for o High-performance helical-filter front end.
in wireless microphone systems, exemplified highest performance. Plus all of the other standard features

by the R-42 diversity recetver with “infinite Developed for the demanding aerospace expected in Cetec Vega's professicnal wireless
gain” technology and ultralow noise, and telemetry industry, “infinite gain” provides equipment, famous for quality anc reliability.

DYNEX II, an advanced new audio processing  improved performance in the critical thresh-

technique. PRO PLUS givas you every feature  old region, superior accommodation of multi- PRO PLUS wireless microphone systems

achieve the highest performance possible with

you should want in a wireless system, path conditions, better signal-to-naise ratio, : |
including: and constant receiver audio level output. today’s gdvanceq technology. Write or call for
. . further information and location of your
* DYNEX Ilg,a new standard in audio o Lowest distortion. neares! dealer: Cetec Vega, P.O. Box 5348,
processing, .25% maximum, 0.15% typical. . ;
Can be swiched in or ouf of the PROPLUS o maximu, 0153 P Rt
system, to accommodate all requirements. e Professicnal audio circuits. g ‘

Output is adjustable from +20 dBm to -60 In Carada: A.C, Simmends & Scns Ltd.
dBm in four ranges. Also featured are selec- oo -

table phasing, user-calibratable metering, and

e Measurably the highest signal-to-noise
ratio and widest dynamic range.
Quiet as a wire. 101 dB (108 dB, A-weighted) bt h :
with DYNEX I, Even with DYNEX Il switched 022t independent headphone amplifir. ‘ C t V
out, the ULNR (ultralow-noise receiver) has o Diversity or single-channel models. e ec ega
an 85-dB SNR (92 dB, A-weighted). So good ~ Thé R-42 provides true dual-receiver diversity, Division of Cetec Corporation

you may have difficulty measuring it, but you and the R-41 nondiversity receiver has all of
can definitely hear the diiference. the other features of the R-42. Circle (50) on Reply Card



ensures that there is some fixed
phase relationship between the
position of the leading edge of
sync and the zero crossings of col-
or burst. This is necessary to pro-
vide spectral interleaving of
chrominance and luminance

The RS-170 standard for color signals, the dot interlace. This odd
transmission, based on paragraph harmonic relationship also means
73.699 of the FCC Rules and that, between sequential odd or
Regulations, requires that the even fields, the phase of subcar-
horizontal scanning frequency be rier signals is shifted exactly
2/455 times the color subcarrier Y2-cycle, or 180°, producing four
frequency. This precise odd har- sequential fields in a complete
monic mathematical relationship color frame.

manufacturers
are switching
to automatic
voltage
regulators
made by
Hipotronics*

They are switching
for improved:

EFFICIENCY
RELIABILITY
CUSTOM DESIGN

plus:

SIZE REDUCTION
WEIGHT REDUCTION
m COSTREDUCTION

REGULATOR SHOWN WITH
To learn more call our sales COVER PANELS REMOVED.

department at (914) 279-8091

*HIPOTRONICS'
[El'potronics
THE PATENTED PESCHEL
VARIABLE TRANSFORMER™

P.O. Drawer A, Route 22, Brewster, New York 10509
Phone (914) 279-8091
Twx: 710-574-2420 HIPO BRWS NY; Tix: 178915-HIPBNY
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In any videotape recorder with
direct color recovery, the time
base corrector (TBC) makes use of
sync and subcarrier timing infor-
mation and, therefore, makes the
assumption that correct color
field sequence will always be
maintained. If it is not, the TBC
becomes confused because it is
presented with conflicting data.
Usually subcarrier wins out over
sync, and the colors come out cor-
rectly, but the picture shifts
sideways 140ns, or sometimes up
ordown a line.

RS-170A defines the phase rela-
tionship between the midpoint on
the leading edge of sync and the
zero crossing of colorburst. A con-
tinuous wave subcarrier that is in
phase with the colorburst is de-
fined to have its zero crossings in-
tersecting exactly at the midpoint
of the leading edge of sync, so it is
possible to examine the direction
of each zero crossing. Color field
one, out of four, is defined to have
positive-going zero crossings at
even-numbered sync pulses. From
this, it is possible to determine the
numbering of each field of the col-
or field sequence so that signals
can be combined in proper order.

RS-170A defined sync pulse
risetimes to be 140ns, which en-
sures that pulses produce no
energy harmonics that might fall
out of the passband of video
filters, be lost and, thereby, shift
the perceived timing of sync,
which could destroy the defined
field sequence.

Burst envelope risetime is de-
fined as 300ns, which puts all
amplitude modulation sideband
energy outside of the passband of
chroma filters, and thereby
minimizes burst phase detector
errors. The standard also slightly
changes some pulse widths to
make them more suitable for
generation by counting type sync
generators.

When properly implemented,
the standard allows clear deter-
mination of the color field se-
quence and precisely defines the
sync and blanking region of the
video signal. It does not, however,
say anything about the picture in
the active area, which is framed
by the blanking. To ensure that no
unfortunate movements of fixed
picture elements take place, it is
necessary to define some artifact
in the active picture area (for ex-
ample, the center of picture), so it
can be unambiguously placed in a
reproduceable location, no matter
what processing is done to the
signal.

Work is currently under way to
amend the existing RS-170A stan-
dard with additional wording that
will attempt to define this last
scrap of ambiguity in the timing of
the NTSC signal.
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from equipment to VDA inputs can be
anything practical, as they are
automatically compensated out when
the sources are phased to the switch-
er, just as they are for a single switch-
er system.

Because the only lengths of cable
that matter are those from VDA out-
puts to switcher inputs, it follows that
VDAs should be mounted physically
as close to the switcher electronics as
possible. There is an old rule of thumb
that says 6 inches of cable is just about
1° of time delay at 3.58MHz, so cables
have to be cut to greater precision
than 6 inches if phase uncertainty is to
be kept below 1°, In practice, a 10-foot
piece of cable can be made exactly
10 feet long easier than a 100-foot
piece can be made exactly 100 feet
long. Short cables can be measured
and connectors installed more exact-
ly; cables can then be installed
without need for trial-and-error trim-
ming. This saves money on cable, con-
nectors and labor.

Parallel switchers

Switchers can be added in this
parallel manner to whatever level of
complexity is desired, because every
switcher and its input harness is-in-
dependent. There is, however, a prac-
tice in the industry of entering the out-
put of one or more switchers as inputs
to another switcher, along with many
of the same sources as feed the first
switchers. This is usually the case
when one or more studio level switch-
ers are fed to a master control switch-
er with some of the cameras, film
chains and other sources that also
feed the studio switchers (Figure 4.)

The problem with this is obvious.
One source, say source A, traveling
through switcher one to switcher two
has an additional delay, the electrical
length of switcher one, over the direct
path from source A to switcher two.
And the same is true for any source
feeding switcher two, except, of
course, for the output of another
switcher. Because we cannot advance
the output video of other switchers,
we have no choise but to delay
everything else to match it. So a whole
bunch of delay lines appear, one in
each of the direct paths from a source
to switcher two, and their lengths are
equal to the electrical length or delay
of switcher one.

What is the electrical length of the
switcher? This, of course, depends on
the particular switcher, but it would
likely be a half-cycle of subcarrier at
minimum, and maybe as much as a
full cycle or more. For one full cycle of
subcarrier delay, a delay cable would
be roughly 360° x 6 inches, or 180 feet.
Even considering the quality of swept
video cable, 180 feet is long enough to
require equalization and level com-

60 Broadcast Engineering May 1983

SOURCE A

SWITCHER
ONE

SOURCE B~

SOURCEC —p——

———

VIDEO DAs

o | AUDIO
N
TRIMMING
DELAY
o AUDIO
> our
o]
O
© VIDEG
o out
(&
¢
O
SWITCHER
™o o
SWITCHER
THREE
AUDIO-
FOLLOW-
VIDEO
ROUTER

TEST
ETC.

Figure 3. Switchers (shown in shaded area) can be corrected in parailel to video
sources using VDAs, providing that all cables from VDAs to each switcher are the
same length. Cable lengths to different switchers need not be the same. A cut-only
switcher easily combines the outputs of many studio and master control switchers

with only a few short trimming delay cables.

SOURCE A
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ONE

VDA K ¥
VDA SWITCHER
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Figure 4. If switchers are connectad downstream, long delay elements and, usually,
cable equalization are required on all direct inputs to delay them to match the output

of upstream switchers.

pensation if video quality is to be ab-
solutely preserved. If the input cards
or modules of switcher two do not
have cable compensation provisions,
then the delay cables need to be
equalized with outboard cable equaliz-
ing video DAs. As an alternative to
coils of wire, lumped constant delay
line boxes can be used, but these are
less transparent electrically than the
cable and probably require equaliza-
tion. Also, at least for moderate
lengths of cable, the delay boxes are
more costly.

So, for a 20-input switcher as
switcher two, being fed from one or
two studio level switchers, we are
looking at 18 or 19 pieces of delay
cable, each approximately 180 feet
long, and 18 or 19 equalizing video
DAs, added complexity and expense.

A much more electrically sound so-

lution to this problem is simply to
avoid it. Returning to the unshaded
configuration of Figure 3, specify that
switcher two is the master control

switcher. Then add a single-row
audio-and-video router, perhaps a
10-by-1 self-contained unit, con-

figured to switch between the various
studio switchers and the master con-
trol switcher and whatever test signals
desired. The output of this switcher,
audio following video, is presented to
the network or the transmitter as the
program output.

Phasing in this configuration is
almost trivial. From a practical sense,
because switcher three is a vertical-
interval cut-only switcher, little distur-
bance will arise from switching be-
tween non-precisely phased inputs.
To do it right, all relevant inputs, such
as those from the other switchers,



Amid the hostility, the confusion, the competition,
one microphone stands above the crowd.

The SM63.

No matter how rough things get in the field, the Shure
SM63 Omnidirectional Dynamic Microphone gives
your crew the whole story with a lot less handling noise
than any microphone in its class. When Shure’s en-
gineers developed the SM63 and SM63L (with longer
handle), their objective was to create a high-cutput,
lightweight microphone perfect for the needs of elec-
tronic news journalists.

With the SM63’s patented internal mechanical isola-
tion system reducing undesirable handling noise, its
high output and smooth extended frequency response
lets your story come through crisp and clear. Its om-
nidirectional polar pattern prevents boominess that is
often encountered during close miking situations. And
its overall lightness makes continuous hand-held
ENG/EFP assignments less fatiguing, without sacrific-
ing ruggedness. Even its profile is small and elegant so it
won’t obscure faces on camera.

And there are even more precision-engineered re-
finements. A highly effective internal humbucking coil
rejects strong magnetic fields encountered around
lights and other broadcast situations. And when things
get really tough, the Shure-developed VERAFLEX®
grille is virtually impervious to rust, moisture and dents.
This system includes a highly effective internal anti-
wind and -pop filter; and for more adverse conditions, a
dual-density two-layer windscreen also is supplied.

The Shure SM63. The hard-working micro-
phone for the working press. g

For more information on the complete \dr :
line of professional broadcast products, M
call or write Shure Brothers Inc.,
222 Hartrey Ave.,

Evanston, IL 60204,
(312) 866-2553.

The output of the SM63 is a full 6 ® : ")?}
dB higher than comparable hand-held sn “ y
interview microphones. ”

THE SOUND OF THE PROFESSIONALS®... WORLDWIDE
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Inovonics’ Model 500
with decay character- Acoustic Analyzer. The
istic plotted on screen sound choice for analy-
Sis at the airport,
generator auditorium, or labora-
Rear-panel connectors tory. For all the details,
for external oscillo-  call or write us today.
O Weighted or un- scope and digital

weighted SPL analysis peripherals
O Automatic or manual [ AC and battery

reference-level operation

adjustment

Inovonics Inc. &
503-B Vandeil way

Campbell, CA 95008

(408) 374-8300

for fast, accurate one-
third-octave sound-level
and reverberation-time [J Built-in pink-noise

analysis...all in one
easy-to-use package. O
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The AUTOMATIC
Audio Test System
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® Harmonic Distortion

B [ntermodulation Distor-
tion

m Volts
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= Signal + Noise /
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Stereo Channels

MODEL AT-51

AUDIO TEST SYSTEM
Contact Us Now For Complete

Details And Descriptive Literature.
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should be phased. The number of
delay cables is low, just the number of
the other switchers. Also their length
is short, just enough to compensate
for the differential delay through the
other switchers. That is, the output of
the electrically shortest switcher is
delayed to match the output of the
electrically longest switcher. )

If this is done, levels are matched
precisely and matched sources are se-
lected on appropriate switchers, it is
possible to cut between switchers on
switcher three without notice. If the
controls for switcher three are
mounted next to those for the master
control switcher, they become, in ef-
fect, an extension of the master con-
trol switcher, and can be operated in
that manner. It would be sensible to
have color bars and whatever other
test signals that might be appropriate
available on switcher three—along
with a panic source of network, not
precisely phased, and perhaps a
patchable access, audioc and video.
This solution is no more costly than
the properly implemented delay line
solution, and has the added benefits of
being electrically more sound. It also
provides some maintenance and
emergency flexibility around the
master control switcher.

The signal source

This brings us to the end of the
signal chain, nicely timed and phased.
There is one other item that deserves
at least a brief mention: the signal
source itself. Early on, we presumed
standard dimension video signals-
coming from the sources to be phased,
and we presumed these sources to be
agile, that is, able to maintain the stan-
dard dimensions while at the same”
time being adjusted in terms of sub-
carrier phase and sync timing. All of
the newer equipment is agile—time
base correctors, tape machines and
cameras—so these are no problem to
configure. But there is still quite a bit
of fixed video generating equipment
out there. For these, the subcarrier
may be adjustable through 360°, but
the sync and blanking dimensions,
once set for standard signals, do not
move.

The only sensible way to move them
is by moving the drives that feed them.
There are two easy ways to do this:
with pulse delaying pulse DAs, keep-
ing in mind that all outputs of the
PDA will move the same amount as
the delay is varied; and with delay
lines. Here is a good place to use the
little lumped constant switch-pro-
grammable delay modules, because
their small distortions do not matter
in pulse service. Keep in mind that if
sync and blanking are required, both
must be delayed by exactly the same
amount.

Another approach to this problem is




JVC engineers
another breakthrough
in video cameras.

JVC, a world leaderin
miniaturization of elec-
tronic components, brings
you a new option at the
highest level of production
quality cameras.

ProCam™ Video
Cameras!

They're available in two
models: ProCam 950 with
LOC diode gun Plumbicon*
tubes, and ProCam 900
with LOC diode gun
Saticon** tubes.

Never before has so
much been put into cam-
eras this size. One look
at the double-sided cir-
cuit boards will give you
an idea of how packed
with features they are.
And you'll see the great
results every time you
use them.

You'll see great
picture quality:
Better than 600
Lines Reso-
lution...Signal-
to-Noise Ratio
of 58dB.

You'll see
great perfor-
mance features:
Auto-Shift
Registration...
Automatic White and

Black Balance...Corner
Registration Correction
...Matrix Masking...Auto
Centering...Flare Com-
pensation...Focus Wob-
bling...Auto Black Level
Stabilization...Zebra
Stripe Video Level Indica-
tors in Viewfinder...2H
Vertical Contour Correc-
tion...Split Field Color
Bar Generation...f/14
Prism Optics With Built-In
Quartz Filter...Stable
RS-170A Sync Output
with Color Frame.

B

JVC COMPANY OF AMERICA

You'll see i
great conve-
nience features:
Light Weight...
A Pickup Tube
Protection Circuit. ..
Compact, Solid -
Aluminum-Diecast Body ...
Memory Back-Up. ..
Preheating Circuit. ..
Video Recorder Power
Save Circuit...LED View-
finder Indicators ...Digital
H/V Variable Blanking.
You'll see traditional JVC
value...traditional JVC

reliability ... traditional
JVC flexibility. And you'll
see them in distinctly
untraditional cameras...
but cameras whose
advanced circuitry is in
the unique JVC tradition.

“ ProCam

For more information.
call toll-free ext. 386

1-800-222-0437
(In New Jersey, 1-800-225-0452.)

Or write: JVC COMPANY OF AMERICA

Professional Video Division, Dept. BE 5/83

41 Slater Drve, Elmwood Park, NJ (7407
JVC CAMADA, Scarbcrough, ONT.

Someday

others will build
J-fube color
cameras like JVC.

Not yet!

©1983 JVC COMPANY OF AMERICA
ProCam s a trademark of US JVE CORP

*"Plumbicon® 1s a registered trademark of
North America 1 Philips Corp.
**"Saticon” Is a registered trademark of
Hitachi Denshi Ltd
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to make the fixed sources agile by
driving each of them with its own in-
expensive but stable gen-locking color
sync generator, and locking these
generators to the station reference col-
orblack. This may seem extreme, but
when compared to the cost of pulse
distribution for a few of the old, fixed
sources, it may well win out. It is also
much more flexible in terms of use.
When the day comes that all pieces
of equipment derive their reference by
gen-locking to colorblack or any com-
posite video, we will surely see the
end of most pulse distribution
systems, and that questionable ap-
paratus, the pulse assignment switch-
er. This flexibility is already evident in
a simple comparison of what is re-

quired to get a quad type machine to
play back synchronous and phased to
network vs. a 1-inch machine, which
will play back synchronous and
phased to its input video source, if re-
quired. The video routing switcher
suddenly becomes the pulse or refer-
ence assignment switcher as well,
with the addition of only a few out-
puts for specific equipment groups,
such as each studio and its associated
equipment, film cameras and so on.
Comparing the cost of a few gen-lock-
ing sync generators to that of expand-
ing or even maintaining a pulse as-
signment system and pulse distribu-
tion system may prove the point, espe-
cially because every new piece of
equipment added to existing systems

will be hungry for some colorblack for
a reference and not for a bunch of
nicely regenerated pulses.

There are many more details in-
volved in designing and timing up a
system, but the details become
specific to the system, and therefore
are cumbersome to discuss in general.
I have defined and established a base
of definitions and design strategy
from which the details can be worked
out and have provided a few clues to
aid the puzzled.

Editor’s note:

Portions of this paper were presented in a speech at
the Second Annual WOSU Broadcast Engineering
Conference held at Ohio State University in July 1982,
The conference was coordinated by John Battison,
director of engineering, WOSU-AM/FM/TV.

The gist of the proposed color
standard RS-170A is to provide a
definite statement of the time
relationship between the color
subcarrier and horizontal sync
signals within a composite video
signal. No such definite statement
was provided in the original EIA
RS-170 standard developed for
NTSC television in the 1940s. In
light of the increase in video pro-
duction being done today, how-
ever, and the added requirements
in editing those productions, defi-
nitions are needed.

The relationship between hori-
zontal sync and color subcarrier,
given by the equation H =
(2x3579545)/455, indicates that
during each line of video there are
227.5 cycles of subcarrier. In a
complete frame of video (525 lines
or two fields), there are 119437.5
cycles. As a result, the phase of
subcarrier alternates on every

Figure 1.
(Line 11, Field 1) showing leading
edge of sync and extrapolated sub-
carrier.

SC/H-phased condition

Figure 2. Sync and subcarrier 180°
out of phase showing leading
edge of sync and extrapolated
subcarrier.

Figure 3. SC/H-phased time base
error.

NORMAL

line. Also, a 4-field sequence (two
complete frames or one color
frame), is required before a whole
number of subcarrier cycles is
completed in coincidence with a
specific point within the sync
waveform. RS-170A defines a
subcarrier-to-sync phase (SC/H)
relationship required for a clear
identification of the 4.-field se-
quence.

In accordance with RS-170A,
the 50% point on the downward
transition of a cycle of subcarrier
and the 50% point on the leading
edge of the horizontal sync pulse
of Line 11, Field 1, shall coincide
for the SC/H-phased condition to
be achieved. (See Figure 1) In
Figure 2, the subcarrier is 180° out
of phase. For the video facility to
be properly phased, the Line 11,
Field 1 condition has to be met at
all locations.

The major difficulty within the
production facility of an unphased
system is found during videotape
editing. A VTR in a normal syn-
chronized playback mode first
frame-locks, aligning a control
track frame pulse with a frame
pulse derived from house sync.
Secondly, horizontal sync of the
off-tape video and house sync are
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Figure 4. Color frame one reference pulse.
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A thing of beauty . . . this Dynair System 21.

Begin with this single, high density frame using as few as 10 inputs and 10
outputs. Select combinations of video, audio, timz code, data, tally, or
machine controlkswitch modules.

Grow sensioly, €asily and cost effectively to impressive matrices of one
thousand inputs and one thousand outputs of every module type by
simply adding frames and modules.

Grow into high definition TV, if this possibility is in your future, without
changing a thing. Bandwidth of the System Zz1 is alreacy 30 MHz.

Write or phone. We would like to send you additional information. Give
us a chance to begin with you as you upgrade your plant.

DYNAIR

5275 Market Street, San Diego, CA 92114 U.S.A. Phone (61€) 262-7711 TWX (910) 335-2040G

Circle (58) on Reply Card




L] [
?v L A
‘;‘ ¢ M .
Revox PR99.

Not just another pretty faceplate.

Before you buy a compact audio recorder, be sure to compare what you're getting on
the inside. Look at the chassis, the headblock, the motors, the switches, the PC boards,
and the wiring. When you do. you'll notice a ditference between the PR99 and everything
else in its price range. The PR99 looks better because it must adhere to stricter stand-
ards of quality. Standards that have made Studer Revox the world's most respected
name in audio recording.

PR99 features: « Balanced and floating line in and line out « Calibrate/uncalibrate
switches « Servo controlled capstan motor « Edit mode switch « Tape dump « Self sync «
Optional remote control and vari-speed » Cabinet, console, and rack mount versions.

STUDER REVOX

AMERICA INC.
STUDER REVOX OF AMERICA, INC. « 1425 Elm Hill Pike - Nashville, TN 37210 - (615) 254-5651

Circle (59) on Reply Card

WE MAKE AMPEX BETTER

SAKI hot- pressed glass-bonded ferrite recording heads
The best is now available for your Ampex recorder.
in all sizes and models.

Sﬂlql SAKI MAGNETICS, INC.

. » A CALIFORNIA CORPORATION
8650 Hayden Place, Culver City, CA 90230 * 213 / 559-6704 (TWX-910-328-6100)
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made coincident. Finally, the col-
or time base corrector locks to the
house subcarrier signal. On 50%
of the attempts of a VTR to lock
up with house sync, statistically
the subcarrier will be out of phase
by 180° maximum, or a time error
of about 140ns (%-cycle). When
the VTR finds that such an error
exists it must accomplish the
3-step sequence again, with tear-
ing in the video occurring during
the momentary unlocked state.
Within an editing program, if the
Y2-cycle error occurs, a horizontal
shift of video will be present. in
pictures of similar background in-
formation, the shifting becomes
obvious.

Use of a 15Hz framer is one ap-
proach to solving this problem. As
video is recorded on the tape, only
every other frame pulse (a color
frame pulse) is recorded. If the
recorded tape is moved to another
VTR, the relationship between the
frame pulse on the control track
and the house color frame pulse is
easily re-established.

Several considerations should
be made if purchase of equipment
is planned to accomplish an SC/H-
phased plant. The sync generator,
for example, should be capable of
a low sync-to-subcarrier time base
error (less than 5ns), a long term
SC/H phase stability (less than
10ns) and a consistent SC/H
phase. If multiple sync generator
units are to be used, the slave
generators must also meet these
requirements, as well as be able
to precisely color frame-lock to
the master generator. Any equip-
ment within the ptant that con-
tains a sync generator must also
meet the multiple requirements.

Special requirements areplaced
on video processing equipment
within the plant. The circuitry
must provide accurate pickoff of
the 50% point of sync, accurate
regeneration of subcarrier and
stable regeneration of sync and
burst, even in the presence of
hum, noise and possible phase
modulation during the burst
period. A properly SC/H-phased in-
put must not be altered. The
capability for applying externally
referenced sync and subcarrier to
video from a switcher (for exam-
ple, for a constant phase relation-
ship) must be present.

The main problems en-
countered with an improperly
SC/H-phased studio include SC/H
phase errors, phase drift,
timebase errors and timing drift.
The phase errors and drift can be
apparent in subcarrier and
horizontal phase individually.
Phase errors are corrected by
careful adjustment of the
generating equipment, usually in
conjunction with phase metering
devices or systems that display
the sync and subcarrier relation-

Continued on page 70




The new
Philips LDK6

The first “total”
automatic camera.

Only the LDK6 provides 100% automatic
control for all primary and secondary
setup adjustments. .. plus it has
multiple diagnostic systems and

manv other automatic and ogerating
features.

The LDKb's advanced design

e provides unprecedented reliability
ard flezibility. It launches a new era
fcr broadcast and production.

If you are interssted in the most advanced
studio/fi=ld ce mera available today, and
the best investment for the ‘80s. ..
put yourself behind the LDK®6.

Call orwrite *or details.

Philips Telev sion Systems, Inc.
900 Carporate Drive
Mahwah, New Jersey 07430
201-529-1550

e PHILIPS
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Meet the Press—NBC—-11/20/47
to present

¢4

Army vs McCarthy Hearings
April 1954

Vietnam War

Special ucknowledgement to CBS, NBC, ABC.

John Cameron Swayze— NBC - Dave Garroway—Garvoway at Large
Camel News Camtvan 1948 to 1956 1949, Today Show 1952 to 1961

CONVENTION
CENTRAL Q
2 S
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HunBey/Brinkles Report NBC News Kennedy-Nixon Debates—ABC -
10/15/56 to 7/5/ 70 10/3/60

60 Minutes News Magazine 7/24/68
to present 1969

syarroway was introducing early risers to a show called Today and
Conrac was introducing its first black and white monitor.

Swayze was anchoring network news, the McCarthy-Army hearings
were being held in America’s living rooms, and Conrac was introducing
the first color monitor. !

News and newspeople changed year after year, decade upon decade.
All the while, Conrac was earning a position of trust and respect through-
out the broadcast community.




Senator Estes Kefauver Crime Edward R. Mizrrow—CBS—See It Coronatior of Queen Elizabeth
Hearings 1951 Now 4/20/52 to 7/5/55 June 1953

Walter Cronkite—CBS Evening News John Kennedy Assassination Lee Harvey Cswald Killed on Nation-
1962 to 1980 11/22/63 wide TV 11/24/63
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Watergate 5/17/73 to 8/8/74 Iran 11/4/79 te 1/20/81 Space Shutle on a Model 6142
(Nixon Resigns) Convac Manitor

Today, Conrac is working on the next generation of broadcast moni-
tors. To give you the highest resolution. The truest colors. The best value.

 The first. And still number one.

HII

CONRAC

Circle (62) on Reply Card




GENLOCK _ [— —

‘l !25‘2A W
A ‘ ,
- \ i sosra [rutias | e i wstes
| ranGe A “% | contro conTROL “
{ s
e - _
T =
= A=
P 1| o crod
T 355 Movontn
L
Figure 5. Typical timed - E g0 j
and SC/H-phased s | BmmEn | :
SLAVE b ' ATER
system. i dog | R

REFERENCE PULSES AND
SUBCARRIER TO 3230 D= TRAYS

g% Duscwmes | 220
5RG HSSEMBLY

Wiy
26 QPTION)

¥

Our new 10 channel digital remote control is a lot
more system for a lot less money - and it’s expandable up
to 100 channels. Add memory and standard computer
peripherals and you get capability no other system offers at
any price. The DRC-190 can be fully programmed, in
BASIC, for automated broadcast control and logging. It
will display and print phase, relative amplitude, calculated
ratios and deviations; perform long term analysis of these
parameters, keep track of down time, and any other func-
tion you choose. With distortion analysis equipment the
DRC-190 will even test and log Proof of Performance
data - automatically.

If a factory-programmed
system is too inflexible for your
needs, check out the DRC-190.

It's a system you can get into DRC-190
and grow with. Programmable, Expandable,

Digital Remote Control

Hallikainen & Friends

101 Suburban Road, San Luis Obispo, CA 93401 805/ 541-0200

ship on a CRT. Phase drift is
related to the generation equip-
ment and delay variations in the
timing signals as they arrive at a
video source device.

The SC/H time base error differs
from entire video time base errors
as considered in time base correc-
tion and synchronizers. The error
in the blurring of the sync pulse
(shown in Figure 3) may be caused
by noisy sync circuitry,
regenerative and linear pulse DAs
suffering from pickoff jitter or low-
frequency response faults, or a
processor or source equipment
that affects the sync-to-subcarrier
relationship.

Finally, timing drift is the delay
of the entire video signal, and is
caused by sources whose elec-
trical lengths change with
temperature. Coaxial cables, for
example, may experience variable
velocities of propagation during
changes in temperature. Because
subcarrier and horizontal phase
drift together, a processor may
then convert such a drift problem
into an SC/H phase error problem.

Solutions to the problems of
SC/H phase errors may be imple-
mented through the use of
specially designed equipment. An
unambiguous, correctly phased
color black signal is helpful. An
encoded subcarrier (shown in
Figure 4) contains two cycles of
inverted subcarrier in every fourth
field of the 1Vp-p signal, as a con-
venient drive signal for slaved
sync generators. Also, automatic
timing video distribution
amplifiers, which accept house
sync and subcarrier to derive
burst sample pulses and
reference subcarrier, are valuable.
The auto timing DA could allow
the setting of a digital phasing ad-
justment of a slave generator to
within perhaps + 20°, allowing the
DA to make the final correction.

To achieve an SC/H-phased
plant, the timing of sync becomes
as important as subcarrier, and
each element should be viewed in
that light. An example of a phased
system, shown in Figure 5, in-
dicates GVG equipment that
could be used in the implementa-
tion of SC/H phasing. Not only
would video be recorded with the
proper phase in such a system,
but the playback machines would
also be driven by properly SC/H-
phased references. All aspects of
the video production facility, in-
cluding switching and, more im-
portantly, videotape editing, are
certified for RS-170A SC/H phase

operation. B

Editor's note:

This description was adapted from material
presented by the staff of Grass Valley: Ei-
leen Preston, product marketing specialist;
and Jim Michener, staff engineer. A bro-
chure, “Establishing and Maintaining SC/H
Phase,” is available directly from Grass
Valley or can be obtained by circling (483)
on our Reader Service Card.
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All cassettes actual size

Theirs.

In the current debate concerning 2-inch and
a-inch recorder-camera videotape formats, we ask
you to consider these simple facts:

There are two /2-inch incompatible formats, VHS
and Beta. And the broadcast quality Vs-inch
Quartercam™ from Bosch.

Quartercam 20-minute cassettes
occupy one-fifth the volume of VHS wscu @,
and one-third the volume of Beta
20-minute cassettes.

You can fit a Quartercam cassette
in your shirt pocket. You cant with

L™

Lk
7\

Ours.

VHS or Beta. You can save a lot of archive space
and shipping costs.

The logical ENG/EFP successor to ¥a-inchis Ya-
inch—not Y5-inch. If youre going Y2-inch you're only
going half-way.

Call your local Bosch-Fernseh office, or
Fernseh Inc., PO. Box 31816, Salt
Lake City, UT 84131, (801)

BOSCH
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Video switcher update

By Carl Bentz, technical editor

When preparations for this equip-
ment update began in early March,
notices were sent to manufacturers of
studio and portable production and
master control video switchers. The
information request specified any
new products or significantly updated
switcher systems presented to the in-
dustry following the NAB-'82 conven-
tion. Introductions at NAB-'83 were to
be included. For many companies, the
request and its pre-NAB deadline
created problems.

The following update information is
taken from the materials that were
sent to us. Equipment listed is limited
to new or updated systems, after
NAB-82, and includes only those
organjzations that responded. For ad-
ditional information on new systems
that appear at NAB-'83/Las Vegas,
check the BE June wrap-up issue.

AMERICAN DATA

pre-roll for 10 VTRs and two film
islands, downstream key and master
fade-to-black. Keying includes digital
matting, background/black generators
and a CCD title edger. Available for
NTSC, PAL or PAL-M, the MC 4000
may optionally handle stereo audio
and include a 40-event automation
system.
Circle (505) on Reply Card

AMPEX CORPORATION

American Data MC 4000

MC 4000. The MC 4000 master con-
trol switcher includes input
capabilities to 32 audio-follow-video
circuits with eight separate audio in-
puts. The largest system requires only
seven rack units, with microproces-
sors handling many functions. Some
of the operating features include
over/under audio mix, single-event

Ampex AVC series

AVC series of production switch-
ers. The AVC series has undergone
continuing evolutionary changes in
preparation for NAB-'83. The changes

A\A GRASS VALLEY GROUP

GVG makes editing “X-CITING".....

Computer editing systems have signific-
antly increased post-production  cap-
abilities, yet editor control of the production
switcher has remained limited to a few
basic effects. The full power of the
switcher could only be reached through
less than precise manual control. Until GVG
introduced the E-MEMm Effects Memory
System.

The 1600-1X; powerful effects

Put the 1600-1X to work for you and dis-
cover the excitement of a complete editing
system.

control with any editing system!

The E-MEM system standard in every
1600-1X permits automated control of all
switcher functions plus the exciting produc-

tion power of effects dissolves and
sequencing. The E-MEM Serial Interface
makes all this switcher power available
through the computer editing system. Even
limited capability editing systems can have
frame accurate effects control using GPI
(contact closure) interface.

GVG Sales Offices: Edison, NJ (201)549-9600; Atianta, GA (404)321-4318; Elkhart, IN (219)264-093 1; Arden Hills,
MN (612)483-2594; Fort Worth, TX (817)921-8411; Palo Alto, CA (415)968-6680; Woodland Hills, CA (2 13)999-2303

THE GRASS VALLEY GROUBR, INC.

PO BOX 1179 GRASS VALLEY CALIFORNIA 95945 USA
ATEKTRONIX COMPANY

- TEL (92728421 TWX 91053068280
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are internal to the electronics and pro-
vide improved operation.
Circle (506) on Reply Card

ASACA/SHIBASOKU

switch modes with variable 0.3-6s
auto-dissolve. Two camera control
units incorporate auto camera phase
control. The unit may gen-lock to
other equipment from an external
blackburst signal. An audio-out selec-
tor includes tone, camera one, camera
two or an external source. Although
the camera-mounted VTR controls
may be used for typical VIR func-
tions, they may also be used to remote-
ly control the switcher. LED in-
dicators show the status of the VTR.
12Vdc operation allows a variety of
powering possibilities.
Circle (507) on Reply Card

CROSSPOINT LATCH

CENTRAL DYNAMICS LTD.

Asaca/Shibasoku ASW-50

ASW-50 video switcher. Joining the
ASW-100 and ASW-200 portable pro-
duction switchers is the ASW-50.
With shoulder-case portability, the
switcher offers cut and dissolve

Series 80. The series 80 comes in
models 480, 680 and 1080 with 4-,
6-and 10-bus systems. A new ap-
proach to digital effects is called
“FlexiKey.” Added effects power
comes from dualluminance keyers
and matte generators with SuperSoft
and Super Bordered wipes. A new
program processor is the equivalent of
an added SFX-type mix/effects amp
on the program bus for sequential
background/foreground transitions.

Circle (508) on Reply Card

6139B and 8139C. The establiched
6139 switcher has been updated into
two models. The 6139B handles 16 in-
puts, while the 6139C accepts 24 in-
puts, both into 6-bus systems. Three
separate mix/effects amps include in-
dividual pattern generators, posi-
tioners, keyers and controls for border
width, luminance and soft edges.
Quad splits, pattern mixing and dou-
ble re-entry on each M/E amp allow a
composite af five signals displayed at
once, along with downstream keying.
The Crosspoint Latch auto-drive
editor control may be interfaced.

Additional new models from the
company include the 6109 8-input,
3-bus production switcher with an
editor interface; the 6116 3-level
switcher; and a 6179 computer-
controlled switcher system for
24-input production needs.

Circle (509) on Reply Card

GRASS VALLEY GROUP

Series 300 and 1600. Both the series
300 and 1600 switchers have had en-
hancements incorporated into their

GRASS VALLEY GROup A4\

“At Grass Valley Group we believe that television terminal equipment should vepresent the highest
degree of long-term reliability and stability.”

We build the 3240 Video Processor that way.

Featuring:
# Sync and burst regeneration

% Automatic gain control
% Complete remote contrcl capability

A total of twelve optional modules and remote panels,
plus fourteen separate status indicators and controls,
offer a unique degree of flexibility far the system design
requirements of today...and the 2volutionary changes
of tomorrow.

BURST PraSE

5:0: -

1240 PROCESSON

GVG Sales Offizes: Edison, NJ (201)549-9600; Atlanta, GA (404)321-4318; E'khart, IN (219)263-0931, Ard=n Hills,
MN (612)483-2594; Fort Worth, TX (817)921-9411; Palo Alto, CA (415)968-5680; Woodland Hills, CA (213)999-2303

THE GRASS VALLEY GROURP, INC.

PO BOX 1179 GRASS VALLEY CALFORNIA 95945 USA - TEL (8'%8)2738421 TWX 9105308280
ATEXTRONIX COMPANY
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#

with the
cameraman
in mind.

The Schneider 14X ENG/EFP
lens is economical, light-
weight, and has all the features
it should have. It brings out the
best in the best cameras avail-
able today.

This lens is packed with
conveniences that help the
cameraman get the most out
of every situation. It has a pis-
tol-grip with built-in iris control
that has all controls available
within a thumb's touch. It has
a generously sized rocker
control that makes it easier
to control the zoom. And
because the iris and zoom
electronics are in a weather-
resistant housing, there are
no shorts from moisture in
the field.

The lens can power zoom
from 9mm to 126mm. Or with
the 2X built-in extender from
18 to 252mm. With the low
distortion 6.3mm, to 9mm
aspheric lens attachment, it
can power zoom on the super
wide angle shots. Schneider
broadcast lenses are available
throughout the United States
and Canada from:

Tele-Cine Corp.

400 Crossways Park Drive
Woodbury, NY 11797
(516) 496-8500

Schneider
14X ENG/EFP
Tele-Cine Corp. is a subsidiary of
Schneider Corporation of America
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electronic systems. The 300 series in-
cludes new internal options to allow
effects dissolves, sequencing and
operation with the E-disc equipment.
Older model 300 series units may be
retrofitted in order to update the
systems to the equivalent of the 300s
shown at NAB-'83/Las Vegas.

The 1600 series, first introduced in
prototype at NAB-82, has also re-
ceived circuitry updates for enhanced
operation. The changes are the result
of industry comments received by
GVG.

Clrcle (510) on Reply Card

IMAGE VIDEO LTD.

image Video 8200

8200 master control switcher, The
model 8200 is available in standard or
custom configurations. Microproces-
sor control handles many of the func-
tions. Auto pre-roll of equipment, four
A/V transition rates, programmable
take and audio modes and optional
stereo operation are featured. Up to 30
inputs include black and back-
grounds. Five inputs may be selected
into the luminance and downstream
keyers. Other features include borders
with mattes, outlines or dropshadows;
emergency fade-to-black with silence;
self-diagnostic software; peripheral
interfaces; and 12 separate audio in-
puts, each including pre-listen and
continuously variable over/funder
ratio and level control,

For PAL systems, a pattern genera-
tor with 12 selections combines with
an RGB keyer. In custom configura-
tions, multiple pattern selection,
foreground generation and a 20-event
semiautomatic operation mode are
featured.

Circle (511) on Reply Card

cessor with fade-to-black is standard.
The shared 14-pattern generator sup-
plies dual-M/E amps with circle,
square, corner, diagonal and diamond
shapes, with soft, hard and bordered
edges. Self-test diagnostics are in-
cluded in the 10-input, 4-bus equip-
ment, which also offers preset-to-
program bus variable mix and cut. An
R8232 editor interface is one option.
Circle (512) on Reply Card

640 downstream key edger. The
640 provides normal external key, as
well as outline, drop-shadow and
border edging. The key source may be
a character generator output, which
allows individually colored charac-
ters. A programmable 4-input key
selector enables each source an
assignment to normal or bordered
keys.
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899 master control switcher. From
15 to 40 inputs are possible with the
899. Recently updated, it combines
with the ISI 1100 routing switcher
matrix for added flexibility. Both pre-
roll and real time control is possible.
Additional features include a 4-input
downstream keyer/edger/colorizer
and the 980 fade-to-black unit.

Circle (514) on Reply Card

JVC COMPANY/PROFESSIONAL
VIDEOQO DIV.

INDUSTRIAL SCIENCES INC./ISI

Model 803 video production
switcher. This switcher uses a micro-
processor in the control panel to make
it a smart terminal, relative to the
microprocessor-controlled elec-
tronics. Program and preview phan-
tom bus switching allow cut or mix
from one mix/effects amp to the other,
as well as re-entry. A blanking pro-

JVC KM-2000

KM-2000 special effects generator.
The KM-2000 is a new 8-input genera-
tor with three switching buses and
preview. The small format system,
ideal for limited size studios or remote
van applications, includes 13 patterns
for use with input video or the inter-
nal background generator. Transi-
tions may use hard or soft edges,
while downstream keying offers edg-
ing color controls. An RGB keyer is
switchable to external key sources.
The system may gen-lock from com-
posite video, color black or sync
drives and provides combined sync,
H-drive and V-drive outputs for other
equipment.
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INTRODUCING

THE NEW PRIMUS
AUDIO COMPONENTS

”

PIRAVRN
\\\ v
\ Powerful performance
in the palm of your hand.
PRIMUS (Prée-miis): an array of compact, performance-
engineered audio electronics from Ramko Research.
The new PRIMUS components are unlike any professional audio
equipment you've ever used. Never before has so much advanced per-
formance been put into such compact and rugged packages. Rarely have
you had available so many features and options to help get the job done.
Never have you had a three-year warranty that’s backed up by factory
certified proof-of-performance.

PRIMUS is a comprehensive range of components that give you the
flexibility to configure an audio sysem limited only by your imagination.
Whether you choose from tabletop or rack mounting versions, there’s
hardly an audio job that can't be improved upon.

Here’s a partial list of models currently available:

[J Lab standard mono or stereo turntable preamplifiers.

[ Dual and quad input, gain selectable microphone/line amplifier mixers.
O Audio distribution amps from three (3) stereo/six (6) mono up to
eight (8) stereo/sixteen (16) mono outputs. All models feature
individual recessed front panel adjustments or optional high
resolution, conductive plastic potentiometers.

O Mic/Line equalizer amplifiers with balanced 1/0 and up to
+15 db of reciprocal equalization.

O Expandable audio console mixers with cueing, se
metering phones and monitor.

[J Voicegard™ combination limiter/compressor, noise gate
with variable threshold and slope ratio; gain reduction metering.
[J Signal processing VCA’s with six (6) independently con-
trolled channels. DC remote control with balanced outputs.
[J R/P and playback, stereo and mono NAB cart machines.

Whichever combination of precision PRIMUS audio com-
ponents you choose, you're guaranteed outstanding specifica-
tions. For example, our stereo turntable preamplifier measures:

Signal-to-noise Ratio: —93 dB (A weighted)
Total Harmonic Distortion: Below .0018%
Frequency Response: 10 Hz to 20 kHZ, +.25 dB
Stereo Separation: —70 dB @ 1 kHz

Output Level: +25 dBm (10 Hz - 20 kH2)

The simplified and modular packaging of PRIMUS allows
us to concentrate the quality where it belongs: in state-of-
the-art circuitry. High slew-rate integrated circuits and ex-
tensive ground planes insure the highest RFI protection.

lectable EQ,

PRIMUS audio components a-e an
array of compact, performence-
engineered rack mounting or

tabletop packages. \

PRIMUS

MIC, LINE AMP MIX

All IC’s plug
into gold plated sockets. All models
feature quick disconnect I/O connectors and
require only 1% inch standard rack height.

We've taken another important step, too.

When you invest in PRIMUS, you receive a Certified
Performance Gold Card that instantly puts you in touch with
our Technical Assistance Department an a toll-free line. Just call
in your registered serial number and you’re in touch with the advice
you need.

To put PRIMUS audio components to task on a free two-week trial,
call toll free (8D0) 821-2545 or contact your nearest Ramko Research
sales representative or distributor. Put the powerful performance of
PRIMUS in the palm of your hand.

PR’MUS is a division of Ramko Research, Inc. 11355-A Folsom Blvd., Rancho Cordova, California 95670
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LANG VIDEO SYSTEMS

One Shot. Enhancements to the
One Shot have been provided, making
it a totally plug-in system for mobile
and helicopter ENG production. Four
line or mic audio inputs and four
video inputs may use straight cut or
optional vertical interval switching. A
color bar/ID feature now includes
SMPTE reverse bars as an option and
may be purchased in the PAL stan-
dard format. Four outputs from the
switcher are standard, and a 1-inch
video monitor is an optional feature.

Clrcle (516) on Reply Card

McCURDY RADIO
INDUSTRIES LTD.

PANASONIC AUDIO-VIDEO
SYSTEMS

MCS-1004. MCS-1004 designates a
small format video switcher from Mc-
Curdy Radio Industries. Ideally suited
to small studio operations or portable
production units, the 10-input, 4-bus
unit fits into an 19”x7"x3.5” control
panel. Standard features include mix
and key functions, on-air tallies,
momentary push-button control, auto
mix/auto key with adjustable rate and
color background generator.

Circle (517) on Reply Card

The Wireless Intercom
HME

Now You can
COMMUNICATE

CONTINUOUSLY — up to five stations

in hands-free, continuous fuII-upIex mode

CONVENIENTLY — Ultra-
10 ounce all metal belt-pack trg

CLEARLY — HME Dynamic E
gives full 80dB dynamic range

COMPLETELY — Bqllt in ind

Wireless
Intercom
System

HM Electronics, Inc. 6151 Fairmount Ave., San Diego, CA 9212C (619)280-6050 TELEX:697-122
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Panasonic WJ-5500B

WJ-4600B/W]-5500B. The W]-
4600A/W]-5500A switcher/effects
generator systems have been up-
graded to the WJ]-4600B/W]-5500B
systems. Added features include a
built-in audio amp for the intercom
with level control for carbon mic
headsets and additional blackburst
outputs on BNC connectors. The
4600B provides six inputs and six ef-
fects wipe patterns. The 5500B has
eight inputs and nine patterns. Both
are compact systems for mobile/porta-
ble or studio operation.

Circle (518) on Reply Card

AS-6100. The 5-bus AS-6100 pro-
duction system offers 10-input capa-
bility with spotlighting, downstream
keying and a 14-pattern generator.
Two inputs may be selected for the
keyer. Color background matting and
effects positioning controls are pro-
vided. Completing the 6100 system is
the AS-2000chroma-key generator and
the AS-100 color sync generator, form-
ing a system that backs Panasonic’s
new thrust into the broadcast realm.

Circle (519) on Reply Card

ROSS VIDEO LTD.

Ross Video Ltd. RVS-524

RVS-524. Answering a demand for
full-featured, low cost switching in
small studios, Ross presents the
RVS-524. Many features of previous
models are incorporated: Multi-Level
Effects (MLE) for up to four sources
without locking up the switcher;
preview transition viewing; Scene
Store memory; analog key borders;
and a variety of interfacing for digital
effects units. Nine rotary wipes add to
traditional ones, with RGB and en-
coded chroma-keying, foreground/



‘Acclaimed as the new industry leader...

mmatlc

SSIONAL PE RFORMANCE

PROFE

In less than twelve months
since its introduction, the Agfa
“Professional Performance”
U-Matic Videocassette has
become theindustry’'sleaderin
high quality performance.
Television networks, producers,
engineers and performing
artists now regularly specify
Agfa U-Matic Cassettes
because they deliver a new
dimension of color brilliance
and definition to their masters.

BROADCAST
U-MATIC
VIDEOCASSETTE

Technical superiority of
Agfa U-Matic Cassettes car be
measured by 3dB more video
signal-to-noise, 3dB more
color signal-to-noise and 24B
more RF output. Drop-out rate
is exceptionally and
consisten:ly lower when
comparec to conventional
U-Matic cassettes.

In addition to superior video
characteristics, Agfa U-Matic
Cassettzs feature a black

MAGNETIC TAPE DIVISION

275 North St., Teterboro, NJ 27608

(201) 288-4100

Circle (96) on Reply Card

anti-stat'c backcoating for
better tape transport and
winding properties. Agfa-
Gevaert’s unique proprietary
formulation delivers
unsurpassed durability. Even
with constant editing, repeated
playbacks and conditions unfit
for other v deocassettes, Agfa
U-Matic s perform flawlessly.

It all adcs up to unsurpassed
professioral masterirg
performance.

AGFA-GEVAERT <>
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title keying, pattern positioning and
modulation. Auto-transition times of

0.3s, 0.5s and 1s may be selected.
Circle (520) on Reply Card

Ultra-key chroma-keyer. Capable
of incorporation into any Ross switch-
er system is the UltraKey. It will func-
tion with any color and is said to
eliminate any background color spill.
It may be used with up to eight

chroma-key cameras.
Circle (521) on Reply Card

SHINTRON

UTAH SCIENTIFIC }

Model 390. Shintron’s model 390
switcher is designed to handle compo-
The 3-channel
system for Y, I and Q video handles
not only simple switching, but also
special effects. The switcher is de-
signed around extensive use of micro-
processors. Interconnection directly
to the Y-1/Q outputs of studio '2-inch
VRC-compatible VCRs is possible.

nent video signals.

Circle (522) on Reply Card
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Now, directly from the keyboard of your
editing controller, you can mix, wipe,
dissolve, key and produce complex
transitions. Through either standard or
optional interfacing, ECHOlab's SE/3 uP-
controlled production switcher can add
a new level of sophisticated capability
to virtually any inexpensive editor.

Contact Closure Interface — Permits
your editor to initiate a wide range of
mix, wipe, key and transition effects.

Customized Serial Interfaces — Avail-
able for many editing controllers, includ-
ing Videomedia Z6000, Convergence
103, 104 Series, United Media Com-
mander |l and Sony BVE 800. Gives
your editor complete functional control
of the switcher. You can create complex
animation sequences and/or access
complex multiple transitions previously

SE/3 with Contact
Closure Interface

For details, write or call:

Serial Interface Option

'TEACH YOUR EDITOR
NEW TRICKS

Here is a simple, cost-effective way
to add a full range of special effects
to your post-production editing routines.

stored in the SE/3's 5000 steps of pro-
grammable memory — all directly from
your editor.

The SE/3 is the only switcher in its
class with serial-editing interfaces
completely self-contained. There are
no costly, external boxes or computers
to purchase.

External Computer Interface — In
addition to the editing interfaces, a
general-purpose serial interface protocal
is available for full remote control of the
SE/3 by an external computer.

Future Interfacing Capabilities —
ECHOQOIab is rapidly expanding its line of
editing interfaces and is dedicated to
supporting the full SMPTE editing stan-
dard when it becomes available in the
final form.

$16,000
$2,225

ECHOIlab, Inc.

175 Bedford Road, Burlington, MA 01803 (617) 273-1512
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Master control switchers. Added to
the Utah Scientific line are 2- and
3-bus systems that provide 28 direct
inputs with two additionally
assignable from the control panel.
These software-oriented systems in-
clude an all digital interconnect
through RS-422 lines and machine
control for two telecines and 10 VTRs.
Single-button execution of presets is
possible, with edge, shadow, outline
and color matte effects. The audio
portion is stereo-ready, requiring only
the matrix and one card. One separate
8x3 audio-only matrix is included,
with full audio over/under capability.
Monitoring is provided with four
large LED VU meter displays. The
systems are available with or without
the new matching automation system.

Circle (523) on Reply Card

VITAL INDUSTRIES

250P/N. For studio or remote use,
the updated 250P/N is an economical,
yet versatile, 16-input system. Black
and background signals are included
on the four switching buses. Thirty-
two patterns are available for use with
positioning, modulation, multiplier
and spin controls. Three keyers offer
mask or inverter with edger, shadow
and outline modes. Transitions may
be mix, wipe, cut or non-additive
types. An automation memory
handles up to 100 transition con-
figurations with storage and recall
capabilities. Dual chroma-keyers add
to production possibilities.

Options for the 250P/N include an
editor access port for serial RS232 or
SMPTE standard communicalion. A
composite video chroma-keyer is
available. For use with remote control
panels, an auxiliary switching matrix
may be included. Interfacing to the
SqueeZoom effects equipment is also
possible. This new edition of the
250P/N comes with a remote control
panel to operate rack-mounted elec-
tronics.

Also from Vital are updated prod-
ucts that include the fourth genera-
tion SAM automation system, de-
signed to operate with the VIX 115
series master control switchers; the
SANDI serial machine control system
using SMPTE communications; and
the PSAS Il+ production switcher
automation system. The PSAS Il + in-
cludes an updated non-volatile
memory system allowing up to 256
build-your-own patterns for use with
the SqueeZoom effects package and
other improved features.

Circle (524) on Reply Card
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It's here! A still-store that titles.

Harris’ IRIS Il Digital Still-Store
now has DIGIFONT high resolution
titling, built-in.

Now you can compose, store and
retrieve title pages from anywhere
in your facility using a standard
IRIS keyboard. A down-stream

keyer even allows you to key titles
over full-frame stills or compressed
images.

The DIGIFONT option cost-
effectively solves your titling prob-
lems with ~oll display, page store
and recall, adjustable character
spacing, italicized characters, and
more. You can even choose font

Circle (71) on Reply Card

types, border sizes and back-
ground colors!

DIGIFONT row —and more to
come.

For a demonstration, call us at
(408) 737-2100, or write Harris
Video Systems, 1255 East Arques
Avenue, Sunnyvale. CA 94086.

HARRIS



The evolution
of TV production

switching

By Craig Birkmaier and Donald Lambert, Production Systems Marketing Group, Grass Valley Group, Grass Valley, CA

The video production switcher is
one of the most complex electronic
devices in the TV production system,
yet it is usually operated by a person
whose primary concern is not the
quality of the waveform, but rather the
content of the program that is being
created. The evolution of the switcher
(or vision mixer) into a production
system has been guided primarily by
the operators of the system and by
program producers, who determine
the manner in which special effects
are used.

With respect to the electronics at the
other end of the control cables, the
guiding force has remained basically
unchanged over the years...”I want
transparent video performance and I
never want to tweak it.” Maintaining
the balance between more features
and less maintenance has thrust the
development of production systems
into a perpetual race at the leading
edge of technology.

Little activity took place in switcher
development in the early years of
television, while the camera, transmit-
ter and receiver were reaching accept-
able quality for commercialization.
With the start of commercial broad-
casting, the need for programming
gave birth to the first mixer: two rows
of mechanical switches selecting
video inputs, their output feeding a
75Q pot to mix between the rows.
Mechanical switches gave way to
relays, and the 752 pot was replaced
with a tube mixer. The tube mixer
allowed the first special  effects:
luminance keying and simple wipes.

Early special effects generators
were separate units. But then the

80 Broadcast Engineering May 1983

special effects generator was inte-
grated into the switcher, where two
buses feed signals into special effects
circuitry, which subsequently feed a
signal into the mixer buses. Large
switchers also had program and pre-
set/preview buses, and the output of
the special effects generator and the
mixer were re-entered inta these
buses.

By now, videotape had become a
reality, and the switcher started to
grow in the number of inputs. Also the
advent of color created a world of
problems in the design of the produc-
tion switcher. Suddenly system timing
became critical, and random switch-
ing, acceptable in black-and-white,
was unacceptable for color. The solu-
tion was found in timing the switch
between inputs, so that the glitch oc-
curred in the vertical interval, safely
out of view. In order to achieve the
degree of control and speed of switch-
ing necessary to correctly time the
switch, the relay gave way to a new
device that has revolutionized our
lives—the transistor. Although the
transistor was a major breakthrough
in switching, some time went by
before the tube gave way completely
to solid-state devices in the video mix
amplifier and control processor.

The advent of color made a new
special effect possible: chroma-
keying. Instead of detecting a video
level threshold in encoded video
signal (as in luminance-keying), the
keyer detected a threshold in one
channel of the camera RGB cutputs.
The first chroma-keyers used the blue
output, because the blue channel was
least responsive in areas of flesh

tones. A person, standing in front of a

blue wall, could be matted into
another picture.
Nearly simultaneously with

chroma-keying, electronic videotape
editing became possible, foreshadow-
ing a new set of demands on the pro-
duction switching system.

Keying grew in importance as a
method of adding graphics and mat-
ting signals together. The keyer usual-
ly used one of the two mixer inputs to
create a control signal, which was ap-
plied to the mix amplifier. The result
was a self-key with the same video,
which “cut the hole,” then filled the
hole. Also the keyer could create the
hole with a chroma-key input or exter-
nal video inputs. Inverting the control
signal allowed keying black graphics
onto a white background.

Solid-state mixers provided another
major advancement in switcher
design. A third input was added to the
video mixer for a matte signal. The
hole, created by the key signal, could
be filled by one of the video inputs or
matte. Wipe transitions were created
by applying another control signal to
the video mixer, similar to the key
signal. The wipe control signal
resulted from moving a pickoff point
along an electrically generated
waveform. From a second pickoff
point, the wipe border was generated
by inserting the matte signal during
the time between the two control
signals. The need for more effects led
to more switchers in the form of the
two mix/effects units with a cascading
re-entry system. Because of color tim-

Continued on page 84
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IKEGAMP'S NEW HL-7

THE HEIRTO THE THR%EE‘ .

Ikegami’s latest technological triumph, the HL-79E,
heralds a new generation of hand-held broadcast
camera excellence.

Engineered to surpass the most rigorous
standards of performance and introducing fea-
tures that are masterpieces of innovative thinking,
the HL-79E's picture quality even exceeds that of
other manufacturers’ top-of-the-line studio cameras. _

In the fiercely competitive video market where !
others hope to be as geod as the HL-79D, Ikegami
is ihe unquestioned leader. And the HL-79E will
soon ascend to a loftier throne as King of the
Jungle. Only by seeing this remarkable camera
in action can it be fully appreciated.

How great a camera is it? To begin with, itis
smaller and lighter than the world’s standard for Al
comparison, the lkegami HL-79D Series. And it -1
has features as yet unknown to even sophisticated
camera users: Dynamic Detail Correction, Chroma
Aperture Carrection, Highlight Aperture Correc- =
tion and Auto Contrast Compression. Plus the
HL-79E offers improvements in contrast range,

S/N ratio, registration, accuracy, resolution
viewfinder performance and more. -

Optional accessories include the ADC-79E
Auto Set-Up Digital Control, the RDC-79E Remote
Digital Control and the VF 45-3 Large Viewfinder.
The HL-79E is compatible for use with existing
HL-79A and HL-79D lenses, power supplies, VTR
cables, and other accessories. Plus, it can
be adapted to the
MA-79 Multicore Base
Station and TA-79/79C
Triax Base Station.

The HL-79E is part
of the great and proud
family of Ikegami cam-
eras and monitors serv-
ing many satisfied 4 ‘
users worldwide. For a .
combplete demonstra-
tion of Ikegami Cam- S
efas and Monitors, cgww .

— t wour local dealer or
o ca.l Ikegami Electronics

ADC-79E Auto Set-Up Digital Control N \

d

\ : Circle (5) on Rep
lkegami Electronics (USA) in
®m Northeast (201) 368-9171 m Midw.

"South west (713) 445"0{00 ® South






Continued from page 80

ing requirements, the re-entry
amplifiers required video delays and
equalization amplifiers. These ampli-
fiers, in series with the bus output and
video mixing amplifiers, caused the
switcher path length to grow—to the
limits of acceptable video perform-
ance.

The readability of keyed graphics
often suffered because of the similari-
ty in some portions of the picture be-
tween color or luminance levels of
background and keyed inserts. By

delaying the key control signal
through two delay lines, each with
one horizontal line delay, it was possi-
ble to anticipate key transition
changes and process them to create a
wider key hole. The hole was filled
partially with matte corresponding to
the original key signal. The resulting
Borderline generator allowed a 1-line
black border or 2-line drop shadow to
be placed around the key. Using the
difference of the control signals, a col-
or outline of the key could also be
generated.

By now computer control of video-

flawless stereo

KI‘; Z-E‘?I o f'.

N »
I

INPUT

NEW HARRIS PX-90
PHONO PREAMP

® Split equalizer meets strin-
gent dynamic requirements
not addressed by common
static specifications.

® Polypropylene equalization
components insure impec-
cable transient response.

® Unmatched immunity to RFI
and other extraneous
signals.

® Adjustable cartridge loading
and high accuracy equaliza-
tion of +0.25 dB from ideal
RIAA curve provide optimum
dynamic performance.

® Performance commensurate
with Technics SP-10MKI|
turntable.

& HARRIS

-

pl'i't-eq"ualirzer design for |
performance = = " /

% I > L

INPUT

® Unmeasurable transient in-
termod and dynamic distor-
tions assure faithful repro-
duction of demanding cuts,
such as the cannon shotin
Telarc’s special recording of
the 1812 Overture.

Buy the best—the Harris PX-90
“Mastering Quality’” Phono
Preamps...for your “best shot"’.

Contact Harris for the rest of
the facts. Harris Corporation,
Broadcast Division,

P.O. Box 4290, Quincy, lllinois
62305-4290. 217-222-8200.
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tape editing was possible, and crude
control of the switcher through a
parallel interface of the computer and
switcher electronics was attempted.
Switcher limitations, which had never
been noticed in live productions,
became apparent in post-production.
If the levels of switching bus and mix
amplifier outputs were not identical,
shifts were noticed in match frame
edits. Switcher alignment became a
critical factor. The problem was ag-
gravated by increased demands on the
production switching system.

Improvements in video mixer
technology made it possible to adjust
the rise time of control signal changes.
These shaped control signals im-
proved key transitions, allowing
another new effect, the soft wipe.
Along with performance enhance-
ments, another milestone was reached
in switcher design. It was possible to
combine control signals to the mix
amplifier for transitions such as a mix
or wipe to a keyed insert or preset pat-
tern (pattern limit). The need for re-
entry to create many effects was
reduced, but program producers
pushed for more. Continuing work in
amplifier design permitted extending
the switcher’s path lengths again, and
soon production switchers with three
mix/effects systems were available.
The control panel was becoming so
complex that qualified operators were
virtually guaranteed job security.

To lend the operator a hand, the
computer was brought to the aid of
the operator. As with equipment from
other manufacturers, the GVG
E-MEM effects memory system could
learn control panel configurations and
store them in memory registers for use
during productions. The capability for
storing analog control information
opened the door for another signifi-
cant capability, effects dissolves. The
operator could store a beginning
group of analog settings, and an end-
ing group of settings; the computer
determined the information in-
between. Thus smooth transitions of
analog controls, such as the pattern
positioner, could be programmed at
any rate the operator desired. Later se-
quences could be created by linking
mix/effects registers together, combin-
ing panel setup changes and effects
dissolves for complete production se-
quences. This capability was extreme-
ly attractive for computer-assisted
post-production. To provide the
editing computer with more control of
the production switcher, a serial inter-
face was developed for the E-MEM
system and others.

The computer rapidly appeared in
other production devices, such as
character generators and in a revolu-
tionary device, the digital video ef-
fects system. Now pictures could be



MODEL DSS-11 DIGITAL STILL-STORE

MEETS THE FIVE ESSENTIAL
CONDITIONS FOR STILLS.

Simple operation.

taneously and freely.)

Fast read time. (0.35 seconds for 1 field,
2 fields, and 4 fields storage)

Large storage capacity. (500 field pictures
on internal disk. 1,000 field pictures by
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Interrupt
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Only the body and operation board need be purchased.
Simple installation. Simply connect the body and
operation panel with a 1cm diameter cable.
Program transmission possible.
Convenient AS mode for emergency picture transmission.
AS is the abbreviation for ‘‘picture after setting’’ and is
used for picture material that arrives after transmission
preparations are complete and for emergency messages.
For example, if the AS switch is pressed, then 0 ~ 9 is
pressed, the AS image is inserted directly during LIST
transmission or in the next picture and operation is
resumed according to that LIST.
The output picture is switched over to the next picture
under two modes;
One with common switch and the other under dissolve
{switched over to the next picture as if the last picture is
dissolved).
Control can be made by three types of monitor connection.
Control can be made thoroughly with any method.
Moreover, the comment can be watched on a 9'° monitor.
1. Use one unit of en-air color monitor.

Operate by watching the on-air image output with

comment.

(Touching the digital
still-store causes it to be operated instan-

Dissolve

adding an equivalent external disk.)
Natural picture quality. (CC-SPF system
acclaimed for its excellent picture quality)
Small size. (only 12.2"° high, including
internal disk. Mounts in a standard rack
or a relay vehicle.)

Number selection

2. Use one unit of on-air color monitor, and one unit of
next preview color monitor.

Operate with the on-air image outputand next preview
output with comment connected to the on-air monitor
and next monitor respectively.

3, Operate with the on-air image output, next preview
output and comment output connected respectively
to the on-air monitor, next monitor and monochrome
monitor.

The operation panel is small enough {1/2 letter size) to be

installed anywhere.

Alphabetic comments are also included.

The switch section of the operation panel can be removed

and used up to 3 m away through an extension cable.

Therefore, the operation board can be freely designed by

installing the switches at the desired desk and connecting

them to the operation panel with this extension cable.

All operations which can be performed from the standard

operation panel can also be remotely controlled from an

external EDP.

For the additionally installed disk, series connection which

increases image capacity and parallel connection which

makes the system to presently used type and stand-by
type can be switched over by the switch in the main unit.

Our still equipment is being used by the NHK News Center and many public broadcasting stations, and incorporate the know-
how gained from long experience. For example, all this technology is included in this one unit. Therefore, performance is
high and stable, and operation is extremely easy.

®
1

NTI| America,

Inc.

1680 North Vine Street LOS ANGELES, California 90028
Phone 213-462-8945

Circle (77) on Reply Card

May 1983 Broadcast Engineering

85



If you're using video or audio tapes, you want to erase
them and use them over.
"y But with today’s high tape coercivity you've got problems.
' Withevery erase/record pass, the signal-to-noise ratio
) gets worse. Or your cleaner/evaluator leaves a
tough RF signal embedded.

Either way, you probably end up with increas-
ing control track and time code miscuing, or
other difficuities.

Only maxERASE-16, successor to the widely
proven Optek 8000 bulk tape degausser, can
make your tapes like new with its |6KW, vertically
concentrated magnetic field, which delivers

many times the erasing power of other machines.
Usually. one fu.ly automatic 30-second passis all
that's needed,
Only maxERASE-16 can degauss every format
regardless of whether it is %-inch video cassette,
I- or 2-inch cassette or reel, audio tape. or
35mm magnetic film.
Only maxERASE-16 can be used
with most tapes on a continuous

/

v

basis without overheating and shutdown.

You won't have to degauss many tapes before

maxERASE-16 pays for itself.
For full details contact Steve

Heller at Christie Electric Corp., °
20665 Manhattan Place, Tor-

rance, California 90501, 800-421-
2955 {in California 213-320-
0808). TWX 910-349-6260. |

Since 1929
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“Our transmitters are so good we want
you to try our other products.

We not only manufacture a complete line

of AM and FM transmitters, but also produce
audio consoles, monitors and ampiifiers
FM/SCA equipment and satellite receivers. We
have over 300 products.

We have 27 years of experience, and in
broadcast, experience counts!”

e 1 y
o T e Oy 7 7=

McMartin Industries, Inc.

McMartin Industries, Inc.« 4500 S. 76th St.e Omaha, NE 68127 «(402) 331-2000
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manipulated in size, flipped and
tumbled. These new production
devices placed a great deal of strain
on existing switchers. There were
never enough keyers, and an entire
mix/effects bank was consumed to
provide the input to the DVE. Most
units offered a separate key signal
from the video, so the DVE could
track the picture size and character
generators could pass edging informa-
tion.

The industry responded in a variety
of ways: One approach placed bus
keyers over each switching bus input
to the mix amplifier, allowing three
keys on a single mix/effects system.
Another approach added key inputs to
the mix amplifier allowing a back-
ground transition behind two keying
levels. Both systems are currently
available. The system with two keys
over a background transition seems to
be more popular, due largely to the
operating technique. These systems
employ non-directional transition
levers and preview capabilities. The
operator chooses which levels (back-
ground, key 1, key 2)are to be changed,
and the preview system shows the
result of the next level transition. This
system virtually eliminates the lock-up
that could occur in operating earlier
systems.

Along with the new switcher ar-
chitecture came other new capabili-
ties: soft-bordered wipes; vastly ex-
panded pattern generators with wipe
rotation and matrix wipes; multiple
latch keyers, which could key several
inputs simultaneously, such as two
channels from a character generator;
and separate key mask generators. Ad-
ditional provisions were made for
digital video effects generators, such
as auxiliary switching buses, talley im-
plementation and with some systems,
integration into the switcher control
panel.

Thus we have arrived at the produc-
tion switching systems of today. To-
day's equipment is intelligent, com-
municating with other devices in the
system, such as computerized editors,
frame stores and character
generators. The system provides vir-
tually transparent performance and
greatly reduced maintenance. And
yet, it is still changing, to meet the
demands of the next new

technology. BE))

Editor's note:

tn putting together this issue of BE, we planned to
insert into the "Video Switcher Update" article a
sidebar that pinpointed milestones in the history of
the systems’ development. However, the people at
Grass Valley thought that they could shed some light
on this evolution in switcher equipment provided we
would not pin them down on specific dates.

This article is the author's narrative presentation
(omitting dates) of historical landmarks in switcher
development. Readers who think that other highlights
should be pinpointed are welcome to submit letters
detailing points for inctusion in a future update on this
topic.



PROGRESS

rose

“Breakaway’” from the Crowd

.. with Videotek'snew RS-10A Audio Distribute the audio and video
Follow Video Routing Switcher.Ten outputs from the RS-10A or any
bridging video inputs with dual other source with Videotek's new
channel audio breakaway make compact DA's: Video, Audio, Pulse,
this an extremely versatile switcher. and Subcarrier. Available in stand-
A remote control model is also alone units, or rackmount up to
available. three DA’s in a single frame.

Now that’s Progress...

BY -DESIGN

l

125 N. York Street, Pottstown, PA 19464, (215) 327-2292, TWX: 710-653-0125
9625 N 21st Drive, Phoenix, AZ 85021, (602) 997-75623. TWX: ?10-951-0621 UVIDEIOTEK
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THE STATE-OF-THE-ART IN ROUTING

There are a number of people the true state-of-the-art.
in @ numbet of places who claim Our Series H Switching Systems
they're state-of-the-art. But let's face utilize hybrid integrated circuitry,
it, the state-of-the-art in routing a technology developed inthe
switchers hasn'tchanged significantly ~ aerospace and medical industries.
in years. The results are the best

Until now. Because 3M is intro- performance specs in the business.
ducing a whole new approach to Reliability is improved and mainte-
switching technology. And starting nance is reduced.
today, you can look to Minnesota for Expansion is easier than ever.

i i

Professional Audio/Video Equipment/3M.




SWITCHERS JUST CHANGED STATES.

And thanks to miniaturization, of-the-art in terms of yesterday’s
theres at least a 300% increase technology, call us toll-free at
in crosspoints-per-rack-unit. What 1-800-328-1684. In Minnesota, call
used to take up an entire room can toll-free 1-800-792-1072. Outside
now fit in a closet. the continental U.S, call Interna-

Best of all, we offer all these tional Operations collect at 1-612-
advantages at a price thats actually ~ 736-2549. Well give you a whole
comparable to the price of conven-  new sense of direction.
tional switching systems.

So if you still think of the state-

3M hearsyou...

| 3
| a
b
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Case study:
WNDU = -

statlons

Flber-optlc cable

at Notre Dame

WNDU-TV, South Bend, IN, an
NBC affiliate owned by the University
of Notre Dame, has installed fiber-
optic cable* to link its new studios
with the university's sports facilities
and Center for Continuing Education
(CCE).

The fiber-optic cable, with video
and audio capabilities, replaces con-
ventional coaxial cables used in the
old studio. The new cables, which use
pulses of light instead of electrical
signals, travel appraximately 5900 feet
through conduit in steam tunnels be-
neath the Notre Dame campus. These
cables tie TV cameras or anyother vid-
eo and audio source in the CCE, foot-
ball stadium and hockey and basket-
ball arenas of the Athletic & Convoca-
tion Center (ACC) with the WNDU-TV
studios and satellite station.

Gregory |. Giczi, WNDU-TV promo-
tion manager, said that the fiber-optic
cables will facilitate the station’s
broadcasts of Notre Dame seminars
sporting events and concerts, pro-
viding a high quality link with its
satellite receiver-transmitter for na-
tionwide satellite broadcasts.

This heavy-duty standard cable
(Belden 229802) is a 6-fiber cable with
a stranded steel strength member.
Each 50-micron graded index fiber is
protected by a 2mm diameter buffer

*Belden Corporation fiber-optic cable was installed.
Belden provided the input data and photegraphs for
this report.
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tube. The buffer tube is helically
wrapped around the strength member
with an external jacket of black
polyethylene. The overall diameter of
the cable is 8mm and normal attenua-
tion is 4dB/km or less at 850nm.

The two cables between the ACC
and WNDU-TV are each appraximate-
ly 6692 feet long; the cable from the
football stadium is 5708 feet long; and
the one from the CCE is 4855 feet
long.

“We bought miles of cable for our
new studios,” Russell Summerville,
WNDU-TV chief engineer. said.

“WNDU-TV had used coaxial cable in
the past to link the football stadium to
the old station, but had run into many
problems. Owing to frequency tilt, we
had to install equalizers and
amplifiers on our equipment, and this
degraded the signal. Fiber-optic cable
is state-of-the-art. In the future, we'll
be able to hook it up easily to new, ad-
vanced equipment.”

There is, in fact, the potential to
hook up 4-5 cameras to each fiber in-
stead of one, as at present.

This project illustrated the advan-
tage of working with a manufacturer.

Aerial view af Notre Dame campus. Shown (from left) are the Center for Continuing
Education, the football stadium and the Athletic and Convocation Center.



Component for component,

Standard still offers the best TVRO

system for its price in the industry.

Agile 24M-S Satellite Receiver-Slave

There are a lot of firms offer-
ing so-called “complete” TVRO
systems. Only Standard Com-
munications has a full product line
TVRO system backed with compe-
titive pricing, immediate avail-
ability, free demonstration pro-
gram, and the kind of field serv-
ice/engineering team with more
than a dozen years’ experience in
high technology communications.

Take our proven, reliable
Agile 24 stand-alone receiver sys-
tem. It features loop-through de-
sign capable of driving up to 100
slaves at a lower cost per channel

LNBC24

than an equivalent number of mas-
ters, dual conversion circuitry that
converts the signal down twice,
and 16 dB converter gain.

Our LNBC24 Low Noise
Amplifier/Block Down Converter
features GaAs FET technology,
100°K noise temperature, 1.5 dB
noise figure, 55 dB gain. It

SATELLITE

BrlvaL ' o . .
T
s

¥IDEO RECEIVER

e by l a
g e 2

% T R e TR
- SATELLITE RECEIVER

o
Twn S

mounts directly on the earth sta-
tion antenna permitting use of low

0oDC24

cost cable runs to
the satellite receiver.

Use our ODC24 Outdoor
Down Converter with our
Agile 248 slave receiver to block
downconvert microwave signals
from 3.7 to 4.2 GHz to 760 to
1260 MHz. By mounting the
ODC24 on the LNA, longer cable
runs to the receiver using low cost
cable are possible. The ODC24
also features 16 dB conversion
gain, and a weather resistant hous-
ing and built-in heater for all

weather operation.
Earth Station Antenna

Circle (81) on Reply Card

AGILE 248

s am . I

Our earth station antennas are
unit-molded to assure precision
contour for increased gain and
minimal RMS surface deviations.
Models are offered in 3.7, 4.6 and
5.0 meters with polar, computer-
controlled azimuth drive or fixed
mounts.

Qur MIF 24/60 and MIF
24/80 filters remove interference
from telephone microwave trans-
missions and plug directly into the

Microwave Interference Filters

Agile 24 receiver for 60 MHz
and/or 80 MHz filtration of the 70
MHz IF stream.

Standard can put you in the
TVRO business or improve the
quality of your service right now.

@ Standard

Communications

P.O. Box 92151
Los Angeles, CA 90009- 2151

213/532-5300

...the TVRO System people
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Ed Washak, a Belden sales application
engineer, said that it would be
necessary to install six coaxial cables
to approach the capabilities of one
6-fiber fiber-optic cable, and even then
the coaxial cables would not perform
as well. He said that to use a coaxial
cable system at Notre Dame, they
would also have to put in at least three
equalizing amplifiers, which would
degrade the signal. And there would
not be the same frequency response as
with fiber-optic cable.

Washak said that fiber-optic cable
has other advantages over coaxial
cable. “It's easier to install, it has bet-
ter video and audio quality, there is
virtually no noise interference, and it’s
capable of 2-way feeds. Other advan-
tages of fiber-optic cable are its small
size and light weight, flexibility and
high strength, large bandwidth, and
immunity from electromagnetic in-
terference, lightning and electrical
discharges. There are also no elec-
trical ground loops or short circuit
problems.”

Eight technicians from Great Lakes
Electric in South Bend, IN, pulled the
cable through 2-inch conduits inside

Ed Washak, Belden sales applicaticns
engineer, explains how a video transmit-

Melvin Dziaiak, engineering supervisor A - 3
! g g p | ter converts an electrical signal into an

steam tunnels beneath the campus.
With the temperature in some of those
tunnels reaching 120°F, it was not an

monitors equipment in the WNDU-TV control

room. optical signal.

easy pull. But the technicians reported

Son of a Legend...
The UREI 1178 Dual Peak Limiter

Mostrecording and broadcast pro-  micro-seconds) and release time and other UREI signal processing
fessionals know the legendary UREI (from 50 ms to 1 1 seconds) control equipment, see your authorized URE!
1176LN Peak Limiter. The 1178 isatwo  both channels simultaneously. And, sound specialist, or contact:
channel version of this extremely fast both channels can be used indepen- o)
peak limiter, designed to catch over- dently, giving you extremely flexible M @D
loads before they can reach down- cperation. | I From One Pro to Another
stream devices. When you need thump-free,

The two limiters in the 1178 are extremely fast, but musical limiting, U'&'}gg éeoordnng Electronics Industries
perfectly matched to assure the high  rely on the UREI 1178 for stereo oper- 3460 Sanolr%rggr)wldo Road
degree of tracking necessary for criti-  ations, or the legendary 1176LN for Sun Valiey, California 91352
cal stereo applications. Single adjust-  mono only applications. For more (213) 767-1000 Telex: 472 0889 UREI SNVY

Canada: E.S. Gould Marketing, Montreal

ments of attack time (from 20 to 800 information on the URE| peak limiters

METER
CHANNEL 8
CHANNEL A
GR
7o 0 T
ULy o
‘ 20 60 B0 100 +8 A
POWER |
"% UJE
i '
mode; 1178 PE-AK
DUA. PEAK LIMITER o @
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Amazing the performance some people
make out of telling the time.

e ey

It a frightening fact that a large number of otherwise up-to-date T.V. stations
devote as many resources to broadcasting a clock as they do to, say, a news flash.

So to correct the balance, at GEC McMichael weve produced an electronic
generator to do all the work.

it Wi : [ lease send me information about the

Opce progrgmmed, it will produce a hlgh GEC McMeichael Clock and Logo Generator.
resolution graphic image and an analogue clock face.

(Incidentally, its possible to programme the Name__ —— - -
generator to produce as elaborate a logo as you like. | Tite. i S
You can even choose your own clock face). Company._ ) ) ) " B

Naturally, the clock is super-accurate. It works

Co. Address el ol Iy

with a one second pulse or a sync.and blanking signal,
so there can be no mistake. a - N : —n
r
Theres no hassle either. | L ‘—
Because all the main functions can be controlled y J
either through the front panel, or by remote control
from the console.

Which thankfully is a far cry from the song and -
dance needed for the alternatives. Electronic Clock and Logo Generator.

GEC McMichael, Sefton Park, Bells Hill, Stoke Poges, Slough, Berks. SL.2 4HD, England.

BE5/83 I




A Great Lakes Electric technician feeds cables into conduit.

THERE’S A VIDEO
PATCHING SYSTEM

THAT’S
BETTER.

HERE IT

Only THE DYNATECH
COAXIAL PATCH Gives You
All These Features: normal-thru
connection, cross-patching, non-
interrupting on-line monitoring of
live circuits, AND Coterm's auto-
matic termination of patched-out
circuits within the jack.

All These DYNATECH Features
Plus the least amount of noise
pick-up, signal degradation and
signal loss. This patented, shielded
jack helps reduce interference due
to EMI, RFI, hum, noise and cross-
talk. Unbalanced line, coaxial
equipment transmits signals in ex-
cess of 400 MHz with negligible in-
sertion loss, cross-talk or VSWR.

Normal-Thru Connection elimin-
ates patch cords or normalling
plugs for dedicated circuits — you
get less signal degradation and you
get a clean, uncluttered patchfield
— reducing the possibility of er-
rors when a patch must be made.

To Break The Normal-Thru Con-
nection, you insert a patch cord
that allows cross connections to be
made. Sources that are patched-
out are automatically ferminated
within the jack in the proper imped-
ance. Test probes may be inserted
in the jack to monitor a signal with-
out interrupting the live circuit.

TO FIND OUT HOW Dynatech’s
coaxial patching/switching system
can fulfill your requirements,
CALL OR WRITE TODAY.

Data Systems
7644 Dynatech Court
Springfield, Virginia 22153
800-368-2210
In Virginia, (703) 569-9000
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that they did not face any serious
problems.

The team pulled the fiber-optic
cables through conduit along with a
Yo-inch diameter 24-pair telephone
cable. This complicated the pull
because the telephone cable was
thicker and stiffer than the fiber-optic
cables, and at times required jerks
around 90° turns. Although the cables
were well-greased with Polywater and
Yellow 77 lubricant, they were prob-
ably subjected to more than 300
pounds of force during the pull.
However, the fiber-optic cable
selected was constructed to withstand
500 pounds of tension during installa-
tion. Because the last 800 feet did not
include the telephone cable, that sec-
tion of the pull was easier.

The installation

The dispensing reels were first set
up in a steam tunnel near the CCE.
Starting at a breakout box located in
the center of the run, the cables were
pulled through the conduit to WNDU-
TV, where Washak connected them to
Artel video receiver modules with
Amphenol connectors. The Artel
video modules convert the electrical
signals transmitted from the TV
cameras into light signals to be sent
over the fiber-optic cable. At the
receiving end, the optical signal is
reconverted into an electric signal
that can be broadcast by the station.

Next, the workers pulled the cables
in the opposite direction toward the
Continuing Education Building, foot-
ball stadium and basketball and
hockey facilities at the ACC. At these
points, the cables were connected to
Artel video transmitter modules,
which were then linked up to TV
cameras.

A total of 48 fiber-optic connectors
were installed (six on each end of the
four 6-fiber cables). The breakout,
with connectors attached, takes about
20 minutes per fiber. Washak used
Belden multifiber cable breakout kits

Russ Summerville,
shown in the control room at WNDU-TV.

chief engineer,



THEY WERE AFRAID WE'D
COME OUT WITH AN
EDITING SYSTEM LIKE THIS.

WE DID OUR HOMEWORK.
That’s why the competition finds
EECO’s new Intelligent Video
Editing System—IVES so unsettl-
ing. And you'll find it so amazing.
No where else will you find an
editing system with so much per-
formance for the price.

NO ADD-ONS, NO EXTRAS.
The IVES is not just an editor, it’s
a complete post-production

system. It not only gives you preci-

sion single-source/single-record
SMPTE time code or control track
editing, but performs all the
necessary pre- and post-edit func-
tions. All in one easy-to-operate,
self contained package available
for substantially less than the com-
petition’s “add-on option” pricing.
And look at these features:

AUTO-DUB. For safety copies
of your source tapes or edited

masters, all you need is IVES’ one-

button Auto-Dub command. A

direct dub from the play VTR to
the record VTR, or vice versa, is
that simple, and both VTRs auto-
matically rewind before dubbing.

6 @ =

PRE-STRIPE. IVES auto-
matically stripes the record tape
with continuous SMPTE time
code, control track pulses and
video black with this one-button
command. The command also
automatically rewinds the record
or source tape and resets the inter-
nal time code generators to zero.

INTERNAL ROUTING
SWITCHER. All video, audio and
SMPTE time code signal routing is
performed automatically in
response to VTR selections, so no
signal cable reconnections are
necessary.

INTERNAL AUDIO MIXER.
Audio mixing for voiceovers or
background soundtrack is a cinch
with IVES. Its internal audio mix-
er can blend audio inputs from
microphone or auxiliary audio
with the audio track of the play
VTR, while front panel controls
provide programmable fade and
allow adjustment of mix ratio and
input level.

SINGLE SHUTTLE KNOB.
An entire edited master can be

EECO
INTRODUCES
IVES

L ]
B
-

built using only IVES’ shuttle knob
and the PERFORM key. All the
functions necessary to search at
variable or selected cruise speeds,
mark edit points and initiate
previews are at your “fingertips”.

In addition to all this, the
IVES contains its own internal
NTSC sync and video black gener-
ators and dual internal SMPTE
time code generator/reader for the
record and play VTRs. And IVES
offers variable rate video fade
to/from black, split audio/video
edit capability, output to a printer
and a non-volatile memory.

IVES, the Intelligent Video
Editing System from EECO. It has
no competition. For more informa-
tion write or call, Video Products
Marketing Group, EECO Incor-
porated, 1601 E. Chestnut Avenue,
P.O. Box 659, Santa Ana, CA
92702-0659, 714/835-6000.

Incorporated
Computer Controls for Video Production

Authorized Distributors: BOSTON: Cramer Video, 617/449-2100; CHICAGO: Swiderski Electronics. 312/364-1900; DALLAS:MZB
and Assoc., 214/233-5535; LOS ANGELES: Hoffmarn Video, 213/749-3311; NEW YORK: Harvey Professional Products,
212/921-5920; PHILADELPHIA: Lerro Corp.. 215/223-8200; SEATTLE: Custom Video. 206/365-5400: WORLDWIDE: Ampex Corp.
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WNDU-TV’s facilities.

to install the connectors. With these
kits, it is possible to install single fiber-
optic connectors on multifiber cables
containing 2-18 fibers. The breakout
unit permits the separation and pro-
tection of individual fiber elements in

multifiber cables so that they can
be routed to individual equipment
locations. !
After the breakout unit had been in-
stalled, the fibers were terminated us-
ing standard connectors, the same as

WNDU-TV satellite communications
earth station.

used on an equivalent single-fiber

cable. The basic steps were as follows:

* Prepare the cable by stripping the
jacket and trimming the internal
Kevlar yarn strength members.

* Prepare the fiber by removing the

WNDBU - TV STUDIOS
&
SATELLITE LINK

OORR RDAD

DIXIE HIGHWAY

UNIVERSITY OF
NOTRE DAME CAMPUS

UNIVERSITY GOLF COURSE

LN ¥ 3

ROCKNE
MEMORIAL

Flgure 1. University of Notre Dame campus. Route of fiber-optic cable is shown by dotted line.
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The Center for Continuing Education (CCE).

. '
~l

Athletic and Corvocation Center (ACC).

basketball game. “We received bright,

plastic protective coating. lar to the way a shield is crimped to
¢ Fill the connector body with epoxy a BNC connector. sharp pictures, with great color,”
and insert the fiber into the connec- ® Wet-polish the end of the connector ~Summerville said. “The audio and

after the epoxy cures. video reception is outstanding. And

tor.
e Crimp the connector body around The fiber-optic cables were in- the quality is superior to
the Kevlar strength members, simi- augurated at the Notre Dame/UCLA  coaxial cable.” | :fl))))]

NEW JUNIPER ROAD

CONTINUING EDUCATION
CENTER

STADIUM

ATHLETIC AND
CONVOCATION CENTER

OLD JUNIPER ROAD
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Field report:

Shure
M267
mixer

By Brad Dick, chief engineer, KANU, Lawrence, KS

Someone at Shure Brothers must
have wondered how to invent a better
mousetrap. Surely some engineer told
the design team that it would be a
waste of time to try to improve the
good ole M67 mixer. No doubt there
must be thousands of the little M67
rascals out in the field. However,
there is now an even better M67 mix-
er, termed the M267.

The M267 mixer, introduced about
two years ago, does not seem to have

achieved wide acceptance in some
quarters, perhaps because it is more
expensive than the M67 (which is still
available). However, take it from a
skeptic, the additional featires make
the price difference worth it.

General specificat ons
The mixer was received i1 the shop
some weeks before the football
season, and I left it next to my desk
until tke first KU game. Before the

&

Front and rear views of the M267 mixer.
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game, the standard series of audio
tests were conducted: frequency
response, noise and distortion. These
were followed by a wvariety of
mechanical tests.

The quality came through with fly-
ing colors. The results of the audio
performance tests are shown in
Figure 1 (page 100). The M267 shows
flat frequency response and low noise
and distortion characteristics.

Low-cut filters
The low-frequency filters, termed
low-cutoff filters by Shure, provide a
margin of safety when the operator is
faced with unwanted low-frequency
components (below 60Hz). The filters
can be inserted from the front panel, a
convenient feature during a broadcast
or recording session. The new switch-
es for the low-frequency filters and
microphone or line input selection are
small raised buttons, a design that
makes it impossible to turn them on

unless you really want to.

New tone oscillator circuit

The Channel 1 fader has a front-
panel switch to turn on the oscillator.
This front-panel design is a marked
convenience over a rear-panel design,
which is hard to reach. Also, the new
slate tone circuit is an oscillator that is
capable of producing a low distortion
tone. The tone also starts every time,
which was not always the case with
the older circuit.

Among the other operating func-
tions are the front-panel headphone
jack and volume control. The rear
panel contains a switch for selection
of either line or amplifier feeds for the
front-panel headphone jack. The
primary advantage of the switch is
that low impedance headphones can
now be driven directly from the
amplifier output of the mixer and still
be of sufficient level to override any
crowd noise. The line position allows
the operator to hear cues sent back
down the line from the studio. The
front-panel mounting of the head-
phone jack and volume control makes
it easier to plug in a pair of head-
phones and adjust the levels without
the chance of upsetting any connec-
tions or the audio levels.

Limiter circuit

Perhaps the most beneficial feature
of the whole mixer is the built-in
limiter circuit. I must admit that [ was
a bit skeptical of the performance
capabilities of the simple limiter cir-
cuit in this mixer. However, it took the
coverage of only one football game to
convince me that the added benefits
from the limiter make the additional
cost of the M267 unimportant.

The limiter function is controlled by
a front-panel switch and indicating



Two standalone Time Base
Correctors (T-120D), an
Effects Processor (E-120)
and an Effects Control fora
remarkably low price.

Now you don’t have to pay
a lot for zn effects system
that does a lot. The Microtime

T2E-120 Digital Effects System.

For A/B roll, Digital Effects
and DYNAMIC TRACKING*
capabilities.

Effects such as push off,
push on, pull off. Square wipe,
corner wipe, horizontal wipe,
vertical wipe. Dissolves and
fade to black. All effect rates
are selectable by push-button.
All wipe transitions have
controlled rise and fall times to
minimize ringing. And the
system features a hand-held
effects control with a 75-foot

cable for convenient placement.

T2E-120 Digital Effects System.
‘At $20,900, the most cost-effective effects.
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__ 16 }-line memory range,
2as ly handles large gyro errors.
- 3bit. 4x subcarrier digital
Jdes gn for high reliability and
transparent performance.

___ DT* operatior with SONY*
3\'U-820 U-MATIC*, VTR plug
ompatidle.

__ Dperates wit all 2" and %"
qetercdyne VTR formats, with
ormrithout 3.58 subcarrier
‘eedback.

__ =flects can be extemally
riggered from an edit controller
or swilcher.

Te Microtime T2E-120 Digital
=f‘ects System. The eft=cts
maker with the price that's some-
-hing spacia . For full information,
conzact VICROTIME, INC.,
1283 Blue Hills Ave ., Bloomfield,
T 06202. (203) 242-4242.
TWX 710-425-1165.

MICROTIME

A Subsicary of ANDERSEN GROUP

*DYNAMIC TRACKING, SONY and
U-MATIC are registered
t-ademarks of

Sony Corp.
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Figure 1. Audio performance of the M267.

LED. The LED shows when the audio
has reached a level where the limiter
is capable of taking effect. Turning on
the limiter switch places the limiter in
the feedback loop of the buffer
amplifier, 'and an effective form of

noticeable

tion,
degradation of quality results, just
smoothly limited audio comes from
the mixer,

no pumping, no

The limiter has the additional
capability for monitoring the power

Layout of the M267 mixer.

threshold as the battery or ac voltage
levels drop. This keeps the output
audio clean even if the batteries are
dying or the ac supply voltage varies.

I knew that the levels were exactly
where I wanted them throughout the
game. Even when the “Squawk of the
Hawks” came unglued about the
score, the audio remained properly
controlled and level. For those
engineers having to deal with sports-
casters who run the gamut from loud
to superloud or sportcasters who must
run their own mixers, the M267 is the
answer to a prayer.

General construction

audio limiting takes place. No distor- supply and lowering the limiter The mixer is similar to the M67 in
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% LINE s ! o @F
| A302
2 = I e P - ‘j:
PRINTED CIRCUIT BOARDS = % i» | | oSS = Fp hlé
a0 il 7%
COMPONENT SIDE ‘ ‘ Jo= l o
o6 Loy | A > —
= PaFem L
H e o e &
& w | wE 7 =
' . A e 2 é
; e i g oo P — 1
= & MIX BUS
3 | : =t -
: ame sisSs 2 ~ s &n
* i ¥ “e s o o ] ¥
et d ) 5808,
I8 - e e
e oo &5 = =
oty il |
. - ¥ 2 &
4 il - ~ e ST W et o e |
i : ‘, i B . ? ® war ‘ &z g
; o s | =
[ - - e P aim
T3 b Az e =
— = - 3 % .
=1 - o £ et
~ ar 0 . L N
e — o . _L ama
= = ‘:7_“ 1. T
- 3 . ‘w o 08
Ji N - r20a 1 & L o | [
NOTES r uTL!‘ L8 - f i
The data sheet for the M267 comes with L SERI AR J—— i g
PC board layout and circuit diagrams. o WA = B P A
oot e < N \'.:.:; adhes wt I... i
Bt R R S e BN SRY aremapes — g =

100 Broadcast Engineering May 1983



layout and construction. A major elec~
trical improvement is in the quality of
semiconductors. The mixer uses
RC4559NB and RC4156DB integrated
circuits for most of the low level
signals, thereby providing low noise
and superior performance over
previous designs. All inputs are trans-
former-balanced and well-shielded
from RF interference. In those in-
stances in which RF has been a prob-
lem with other mixers, the M267 may
provide an extra margin of safety.

The input XLR connectors no
longer have the captive latch common
to most XLR inputs. However, this
fact is actually a benefit to the user.
The inputs will not accidertally come
unplugged in most cases; even with:
out the captive latches tha fitting is
secure. It is now easier to unplug the
connectors.

The mixer has XLR and tanana out-
put connectors. The XLR output is
switch-selectable to microphone or
line levels. This feature allows an
operator to standardize on cables, all
with XLR fittings. The mixer also pro-
vides two transformer-isolated line-
level outputs, with output levels se-
lectable to either +4dBm or +8dBm
via a rear-panel switch.

The M267 no longer requires an ex-
ternal battery supply because there is

t*

A dmmum chcmuier genemior
in a dramatically i

inexpensive

time code reader

In Will’'s day $2295 would
have tought you all of Strat-
ford. Right now it buys you the
76019 from Telcom Research. A
Time Code Reader/Character
Generator which reads any
source recorded to SMPTE/EBU
standards. And it's backed with
a 5 year warranty!

The T6010 decodes time and
user data and displays either
on its read-at-a-glance .8" high
LED’s. Use it to insert data on
the monitor as you view the
masber, and on the working dub
for edit selection. 80 times play
speed is fast enough for any
VTR, and 1/10 play speed plus
color framing indicator lets you
be very picky!

Key data characters ary-
wher= on the screen with or
witheut box. Unique characters,
bordered for easy reading, can
be reversed or removed
from the video. Fingertip
control lets you

freeze front panzl and video
readinge.

Microorocessor design
means fewer parts, higher
reliability end lcwer operating
temperatures than traditional
models. Tre result? A cool-
running, thin unit you can
mount immediaZely atove or
below other equipment. In cor-
trol room cr mobile. Plus
features like panallel time out-
put for edit confroller and
automation interface, or user
data output for eomputer inter-
face to control special effects

Telcom Resezrch designed
those ard other state-of-the-art
features into the T6010 after 14
years’ experience in meeting
the hi-tech needs of major TV
stations and preduction
houses. Ask your nearest
distributor for technical specs

and a full | st of features
or contact us directly.
Szy Will sent you.

telcom research

1163 King Road Burlington, Ontario (£16)681-2450
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Table I.
Measured specifications
Frequency response (30-20,000Hz): +2dB
Hum and noise at + 15dBm: —62.5dB

Distortion at 100Hz, + 15dBm 0.08% (line input)
Distortion at  1000Hz, + 15dBm 0.08% (line input)
Distortion at 10kHz, + 15dBm 0.08% (line input)
Distortion at 100Hz, +15dBm 0.08% (mic input)
Distortion at 1000Hz, + 15dBm 0.10% {mic input)
Distortion at 10kHz, + 15dBm 0.08% (mic input)

room within the mixer case for
backup batteries. The mixer uses stan-
dard 9V batteries. (It does not have a
charging circuit, which could have
been useful.) The batteries can be
changed by the simple removal of an
access panel on the bottom of the mix-
er, and the condition of the batteries
can be checked from the front panel
by depressing a switch next to the VU
meter.

The outer case, no longer metal, is a
rugged form of abrasion-resistant
plastic. The front-panel knobs are pro-
tected from damage by small rails ex-
tending on both sides of the mixer.
The smaller knobs increase the spac-
ing between the pots so that larger
fingers can more easily control the

The SPECTRA SOUND Model 1500
is the only graphic equalizer available
with unmeasurable distortion. The
1500 is also the quietest of all equal-
ization devices. The result, a measur-
able improvement in audio system
performance when varied equaliza-
tion requirements exist.

levels. Mixing on the unit
pleasurable and easy.

was

Simplex-powered mic inputs

The microphone inputs can be
simplex-powered from the mixer to
allow the use of condenser micro-
phones. With the rear-panel switch on
Simplex, and the rear-panel switches
in the Mic position, 30Vdc is applied
to pins two and three of each input
connector through a series-limiting
resistor of 3.3kQ. Considering the
number of condenser microphones
now available at a reasonable cost,
this featare may be useful in many ap-
plications. Shure notes in the instruc-
tion manual that the simplex power
can evea be used to power its line-

DISTORTION

.M. and T.H.D. below .0018%, 20Hz
to 20kHz, +18dBv, test equipment
residua .

SIGNAL TO NOISE RATIO
104dB, + 4dBv input, unweighted,
20Hz to 20kHz.

level microphones, thereby elimi-
nating the need for batteries.

The M267 microphone mixer comes
from a long line of high quality audio
products. Combining features,
operating convenience and low cost,
Shure has brought to the market a
mixer that is difficult to equal. The
mixer provides almost every feature a
remote broadcast could need, while
also providing studio quality perform-
ance. This mixer should be con-
sidered a standard of an

S BE))

engineer’s remote kit.

Editor's note:

The field report Is an exclusive BE feature tor broad-
casters. Each wlll be prepared by the staff of a broad-
cast station, production facllity or consulting firm.
The Intent Is to have the equipment tested on-site. The
author is at liberty to discuss his research with in-
dustry leaders and to visit other broadcasters and/or
the manufacturer to track down pertinent facts.

In each field report, the author will discuss the full
applicabllity of the equipment to broadcasting, in-
cluding personal opinions on good features and
serious limitations — if any.

In essence, these field reports are prepared by the
industry and for the Industry. Manufacturer's support
wlll be limited to providing loan equipment and to
aiding the author If support is requested in some area.

It is the responsibility of Broadcast Engineering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement by Broadcast Engineering for or
against a product.

The equipment for this report was shipped to BE by
Shure Brothers and was loaned to the author for
analysis and reporting. Data on the egulpment is
available from Shure Brothers, 222 Hartrey Ave.,
Evanston, IL 60204.

nd
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New Gould portable video monitor/
oscilloscope lets you select by number
any line of composite video.

Meet our new OS3350/5. It’s the first-ever Our compact monitorioscilloscope is suited
NTSC 525-line waveform monitor, complete for testing and troubleshooting TV, CATV,
picture monitor, and 40 MHz oscilloscope com- CCTV, video recorder/playback and other
bined in a single, portable package. equipment in mobile TV, microwave repeater,

Through an onbcard time-base generator, it broadcast station, institutional, military, plant
lets you examine each of the composite video and production-line applications.
signal’'s 525 lines—one at a time. PAL plug-in For more information, contact Gould Inc.,
available. Instruments Division, 35129 Curtis Boulevard,
Or you can display complete pictures, high- Eastlake, OH 44094. Phone 800/321-3035.
lighting any line selected for inspection to
show the relationship between waveform and

pi(ﬁﬁ:je.ﬁnally, our OS3350/5 functions as a -) G 0 U LD

general-purpose 40 MHz, 5mV/cm dual-trace
scope. Electronics & Electrical Products

Circle (88) on Reply Card
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Gould’s monitor/oscilloscope can display Or it can look ata video signal line-by-line.
a complete picture with a bright line

indicating the line under examination.




“TORELIEVE MY CAMERAMEN’S BACKACHES AND MY

Art Biggs coordinates major engineering purchases for right at 54%2 pounds. Betacam will reduce this load by more
the six Cormthian stations. After careful evaluation of all the than half -a significant reduction.

Y2-inch camera/recorders on the market, he made a multi- “As for quality of playback, you can see the difference with
million-dollar purchase of the Sony Betacam™ system. the naked eye. Its superiority is most apparent in scenes of fully

“Betacam has several pluses. The most obvious of them saturated colors, particularly reds. It’s cleaner. It doesn’t have
are size and weight. We have one-man camera crews at all our quite as much of the heavy, stringy-type noise we’ve grown to
stations. The camera/recorder that they take into the field is tolerate over the years.

©1983 Sony Corp. of America. 9 W. 57th St.. New York. NY 10019, Sony is a registered trademark and Betacam is a trademark of the Sony Corp.



CONTROLLERS’ HEADACHES, | TOOK ALLOF THESE”

Art Biggs, Vice President, Engineering, Corinthian Broadcasting Corporation

“Another Betacam plus is that it’s not a patchwork ap-
proach. Its a total Sony system developed from the camera to
the recorder to the player.

“Then there’s the bottom line. Betacam is at a very attrac-
tive price. It would have cost me hundreds of thousands of
dollars more to get the same amount of camera/recorders that
even approach this kind of quality from someone else.

“I’ll definitely be back for more”

For more information on the Sony Betacam system, and
there’s a lot more to know, contact Sony Broadcast in New York/
New Jersey at (201) 368-5085; in Chicago at (312) 860-7800;
in Los Angeles at (213) 841-8711;
in Atlanta at (404) 451-7671; or in s ONYg

Dallas at (214) 659-3600. Broadcast.



Artist’s sketch of the Abuja Tower.

One of the world’s major tower proj-
ects is a combination broadcasting
facility and national monument for
Abuja, the new capital of Nigeria.
This 327m structure will be third
highest in the world and tallest in
Africa.

The broadcast facilities

The Nigerian Television Authority
(NTA) will operate four 10kW VHF
and eight 256kW UHF TV transmitters
that will be served by an 80m broad-
band antenna through two combiners.
The Federal Radio Corporation of
Nigeria (FCRN) will operate four
20kW FM transmitters through one
combiner with provision for four
future 10kW units.

Among a multitude of communica-
tions users are Nigeria External Tele-
communications (NET) and Ministry
of Communications P&T, which will
have extensive microwave installa-
tions on two levels approximately
200m above ground. The antenna
gallery is proposed to be enclosed for
maintenance safety and aesthetic
reasons, using a compound curved
stressed glass fiber fabric.

Public accommodations include a
revolving restaurant and observation
gallery, as well as a banquet floor for
special functions. At the tower base
extensive office space for technical
users will be situated, plus a major
theater, exhibition gallery and
restaurant complex.

Design challenges
Foremost among the many chal-
lenges to designers of tall towers are
the problems of integrating a vast
number of services within a confined
space and eliminating physical and
electrical interference. In addition to
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Case study:

Abuja
Tower

By Edward R. Baldwin, architect, Toronto, Ontario, Canada

avoiding these problems, they must
also take into consideration relative
fire hazards and prevention systems,
separations in the event of fire, securi-
ty and the type of personnel to be
given access to each area.

At the Abuja Tower, as at the CN
Tower in Toronto, the general public
will be given access to substantial por-
tions of the tower. These areas require
backup maintenance areas. At the CN
Tower, the service areas are available
to all staff members, whether their
jobs relate to serving the public or to
the broadcast and communications
users’ operations. An attempt has
been made at the Abuja Tower to
segregate support staff throughout so
that the broadcast and communica-
tions users have complete control
over their allocated premises. This
should be a more successful arrange-
ment.

=

il

Al

At Abuja, the tower configuration
provides for numerous equipment
spaces within the relatively low cost
volume of the structure itself. In this
way, floor areas within the higher cost
upper accommodation are minimized.
The bracket structures that occur on
four faces of the octagonal shaft are
capable of accommodating transform-
er vaults, elevator motor generator
sets, high voltage switchgear and
generous cableways for antenna feed-
lines, etc.

Also featured are the void areas be-
tween each upper accommodation
support bracket. These areas allow
wall penetrations for louvers and win-
dows that would otherwise detract
from the external appearance of the
tower itself. This is a big improvement
over the CN Tower for those that must
work in the broadcast and kitchen
areas. Makeup air for transmitter heat
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Musieh  ARDMM Mimbarg Clagee Dot Vima  Baske Dl
. mom M o aae =




The Lerro Character Generator

s e
LT

c PR o oty e 4
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Complete System as shown $11,730

No, we’re not building our own character
generator, but we are putting together a system
using the CHYRON VP-1 video generator and the
SONY SMC-70 microcomputer.

The VP-1 provides features previously avail-
able only with costly and elaborate studio units.
Like a 64 color palette, selection of 44 fonts from
the CHYRON library, plus a full range of command
and edit functions. There is also a downstream
keyer for character insertion over genlockable
video inputs.

The SONY SMC-70 microcomputer includes
the software needed to format and execute
commands to the VP-1, and of course when you’re
not generating CHYRON screens, the SMC-70
can be used for program scheduling and billing,
keeping track of your tape library, or customer mail
lists, plus many other uses.

We have also included monitors, a custom desk,
and a printer for hard copies of your data files.

For more information, call Ed Zwicker at
215-223-8200.

LERRO

ELECTRICAL CORPORATION

COMMUNICATIONS SYSTEM DIVISION
3125 N. Broad Street, Philadelphia, Pa. 19132
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* UHF Television

VHF Television

ombine:

| 10k trenmmittars

VHF FM Radio

Figure 2. Cross-sectional plan for Level 228.

exchangers can be drawn directly in
and exhausted vertically to the roof,
where lower pressures will always ex-
ist, regardless of wind conditions. In
this way, transmitter cooling systems
need not overcome what would other-
wise be severe pressure differentials
under high wind loads.

Due to remote monitoring and
switching of all broadcasting and
communications equipment from
within the substantial office and con-
trol room areas at the tower base, it
has not been deemed necessary to par-
tition individual users from each other
on the broadcast floor. Transmitter
units are compartmented in such a
way that the Halon gas fire protection
system can be economically zoned,
but no other separations are required,
because all personnel allowed on this
level are of a similar security clear-
ance rating. A skeleton staff will be on
duty at all times, and access will be
highly controlled via a sophisticated
keying system.

Antenna protection via the use of
radomes to ease maintenance is also a
high priority for aesthetic reasons. At
Abuja a foam sandwich GRP structure
for long wavelength antennas and
stressed teflon-coated fiber glassfabric
for short wavelength ones has been

THE DATUM COMMITMENT: DIGITAL DATA IN THE VIDEO RASTER,
VERTICAL BLANKING INTERVAL, ON FILM AND FOR RF TRANSMISSION

oLt - s I

® ®© g U ey

DIGITAL DATA INSERTION IN THE VIDEDO RASTER DIGITAL DATA ENCODING AND DECODING IN THE

« Inserts a time word and/ or alphanumeric message in VERTICAL BLANKING INTERVAL OF A VIDEO SIGNAL
standard video signals for recording and/or display « 48 or 96 bits per line serial data insertion

« Up to 16 numeric or alphanumeric charac-ers per row « Insert up to 752 data bits in up to 8 consecutive lines

 Rack mount, portable and custom configurations available « 8 bit parallel or serial data input and output

© B @ ¢ oo
P

»

AACOM

O

e
e

TRANSMITTERS AND RECEIVERS

« Rugged, minimum size telemetry

CUSTOM CAMERA TIME DISPLAY SYSTEMS s iebaelies A e T

—

ff
« Decimal LED displays for continuously annotating film with 135 to 6000 MHz with output 3 \-y//) 9

time information power up to 50 watts

« Serial input time decoding to drive LED indizators mounted « Ground station telemetry and S
in camera data chambers wideband video receivers :

Datum 'n TIMING/AACOM DIVISIONS
1363 €. State College Bivd., Anaheim, CA 32806 (714) 533-6333
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The brightness
you need to
show it big
General Electric Professional

Large Screen Video Projection

With General Electric’s exclusive sealed light valve and
sealed Xenon lamp system, in both color and monochrome
General Electric Professional Large Screen Video Pro-
jectors, you can depend on sharp pictures from 2 to 25 feet
wide. New high brightness models allow the room lighting
viewers need to take notes and refer to written material.

The color projectors reproduce every color accurately,
with the convenience of inherent color registration. General
Electric’s exclusive single gun, single opticai path light valve
system eliminates the need for manual color convergence.

Portable and flexible, the projectors are being used fora
wide variety of applications, including front and rear
projection. Our applications experts will tell you whether
yours can be added to the growing list, which includes:
Education: Medical, dental, engineering, computer science
instruction.

Business: Sales meetings, industrial training, product

presentations, real-time display of computer-generated data,

teleconferences.

Aerospace and Defense: Situation displays, simulator

training.

Entertainment: Theatre television, closed-circuit TV events,

overflow crowds, special effects.

Television Production: Backgrounds for news programs,

special effects, data display, program previewing. w Dol
Call or write: General Electric Company, Projection Display SELL-OUT CROWDS =t Fisk= Planetarium, Boulder,

VIDEOTAPE of Ben Haden's message during a Sunday
service is projected for a crowd in a 500-seat fellowship room.

Products Operation, Electronics Park 6-206, Syracuse, NY watched live NASA transmission presented by General
13221. Phone: (315) 456-2152. TWX710-541-0498. Electric projector.
GE Professional Large Screen Television Projector Specifications
ICOLOR PROJECTORS
Light Output in Lumens Resolution*inTVLines| Input Power Req.
Model | Open Gate | Modulated|Modulated| Per Picture Height | ., [y, vort- Scan Standards*** Video
Min. TV, Min. TV, Typ. [Min. Horiz.|Min. Vert. Watts Amps Input**
PJ 5000 500 250 325 750 300 900 1350 525 1i./60 fps; 625 1i./50 fps 1)
PJ 5050 1000 500 650 750 300 1100 1550 525 1i./60 fps; 625 1i./50 fps (M
PJ 50554 2000 1000 1300 750 300 1750 2600 525 1i./60 fps; 625 1i./50 fps 1)
PJ 5800 500 250 300 750 600 900 1350 875 lines/60 fps 2)
PJ 5850 1000 500 600 750 600 1100 1550 875 lines/60 fps 2)
PJ 58554 2000 1000 1200 750 600 1750 2600 875 lines/60 fps 2)
PJ 5100 500 250 300 750 650 900 1350 1023 lines/60 fps (2)
PJ 5150 1000 500 600 750 650 1100 1550 1023 lines/60 fps 2)
PJ 51554l 2000 1000 1200 750 650 1750 2600 1023 lines/60 fps 2)
MONOCHROME PROJECTORS
PJ 7000 900 600 750 800 400 900 1350 525 1i./60 fps; 625 1i./50 fps (3)
PJ 7050 1500 1000 1250 800 400 900 1350 525 1i./60 fps; 625 1i./50 fps (3)
PJ 7055 3000 2000 2400 800 475 1100 1550 525 1i./60 fps; 625 1i./50 fps (3)
PJ 7800 900 600 750 800 650 900 1350 875 lines, 60 fps (3)
PJ 7850 1500 1000 1250 800 650 900 1350 875 lines, 60 fps 3)
PJ 7855 3000 2000 2400 800 650 1100 1550 875 lines, 60 fps (3)
PJ 7100 900 600 750 800 750 900 1350 1023 lines, 60 fps (3)
PJ 7150 1500 1000 1250 800 750 900 1350 1023 lines, 60 fps 3)
PJ 7155 3000 2000 2400 800 750 1100 1550 1023 lines, 60 fps (3)

*Resolution measurements made with wide-band monochrome video input. **Video Input Key{1) NTSC or RGB Standard, NTSC;PAL/SECAM Switchable as Option,(2) RGB,
(3) Wide-Band monochrome. ***For use at other scanning rates, contact General Electric Projection Display Equipment Operation for special application/model
information. Projector line voltage 105 to 132v or 190 to 260 volts 50/60 Hz except those marked ( /\ ) above, wrich are 190 to 260 volts 50/60 Hz only.

GENERAL @3 ELECTRIC
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SAVE
$310°°
\«v\)o
\0\«\» @\?’S{é
<é¢ $1315
$1625
NAB Sale

Now you can buy this
solid-state simplicity for
hundreds less than
many tape delays cost.

&

Comex’s new
Bleepmate-675/Il
a simple yet sophisticat-
ed, fixed, 6-second solid-state
delay, has no moving parts
(so technical and on-air tal-
ent aren’t bothered by end-
less tape/head upkeep) And
the 675/Il has a broad
1dB, 20Hz to 7.5KHz response.
Its low price makes systems
redundancy practical. too.

+ Limited offer.

« Call or write now.

+ Sale ends
6-30-83

Comex Systems
2 Columbia Drive
Amherst,

N.H. 03031

(603) 889-8564
Telex 953120

COMEX

SYSTEMS

A Division of the Successor Corporation
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2760 m . V.LP, Observation

263.0m  V.LP. Elevator Landing

-antenna mast anchorage

V.LP. elevator machine room

-double helica!
up/down access stairway

~typical antanna feed line

wocond water tank level

265.0 m

~typical aviation/strobe light
2500 m

first water tank level
470m

-passenger elevator

2380m  Roof

233.0 m  Mechanical

2280m  Broedcast

223.0m  Kitchen

2180m  V.LP./ Banquet

2120 m  Revolving Rastaurant

209.3m  Washrooms

2040 m  Public Observation

2000 m  Microwave Mossanine

1960m  Microwave

machine room

—combination night red
aviation warning light/
daytime white strobe
flash head

access catwalk

~#ervice elevator

passenger clevator

Figure 3. Sectional design through elevated accommodations.

proposed. The latter is to be fabricated
in a compound curve shape so that it
retains its rigidity under windload.

At Toronto, introduction of future
dish antennas without deflation of the
air-supported radome was allowed at
great cost. This proved to be a waste,
because each additional dish added
since completion has been assembled
in place. Thus, at Abuja, only ex-
cellent elevator access to the antennas
gallery will be provided, assuming
that future units will be transported in
small components.

Abuja represents amalgamation of a

major national and civic public monu-
ment with a highly sophisticated
broadcasting and communications
center. I am confident that it will be a
successful integration of these two
diverse functions. It will, without
question, be a state-of-the-art broad-
casting facility when com-

plete. 1T
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Why Beyer mics represent a viable alternative
to the usual choices in Broadcast.

BEYER D> TNAMIC CK708 MADE W BERMANY MR 1000

Beyer MCM Condenser System

Now there's another high-tech
German condenser system.

Until recently, film and
broadcast engineers thought only
Sennheiser and Neumann made
high-quality condenser microphone
systems. Now the Beyer MCM Series
offers the same German excellence
in design and construction, the same
kinds of accessories (windscreens,
pistol grips, shock mounts) and
facilities for 12V and 48V “phantom”
powering.

And since the MCM Series studio
condenser mic is part of a system
which combines power modules and
different mic capsules (long shotgun,
short shotgun, unidirectional, omni-
directional and figure eight), you
get more microphone potential for
dollar output.

Like all Beyer microphones, the
MCM Series is a truly professional
instrument system suited to
the widest range of applications
in Broadcast/Film and Video
post-production.

The Dynamic Decision

With lavalier mics,
small is not enough.

Electret condenser lavalier
mics like SONY’s ECM-50 have
proven useful for on-camera miking
situations because of their reduced
size. And while many of these mics
offer good performance in a compact
size, the Beyer MCES5 also provides
extended frequency response (20 to
20,000 Hz) and durability in an even
smaller formar (diameter: 7 mm /
length: 23 mm).

To optimize its compatibility
with a variety of broadcast and film
applications, the tiny black MCES is
available in different configurations
for powering interface and includes a
system with accessories like
windscreens, expansion mounts etc.

At Beyer Dynamic’s ultra-modern
manufacturing facility in West
Germany, we hand-build virtually all
of our microphones in the most
evolved state of fine German

engineering.

Beyer MCE 5 Lavalier

Beyer M 260

There's more than one way to
bring out the warmth
in an announcer's voice.

Broadkcast engineers choose the
E-V RE20 for many vocal announcing
situationis because of its wide
frequency response (45-18,000 Hz)*
and smooth sound. Beyer Dynamic's
M 260 also provides the extended
frequency response (50-18,000 Hz)
and warmth required for critical
vocal applications with one distinct
advantage: its reduced size. Its
compact and efficient ribbon element
captures the warmth traditionally
provided by this type of mic. And
because it is considerably smaller
than a mic with a large moving-
coil diaphragm, the M 260 provides
a natural, balanced sound image in
a portable format that won’t obscure
copy or take up valuable space in
the studio.

The Beyer M 260 has its own
custom-designed ribbon element to
optimize the mic’s performance
based on its Broadcast applications.

beyerdynamic))))

*Extracted from competitive promotional literature or advertising.

*Documentation supporting specific comparative claims available upon request.
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TRANSLATORS

For Translators,

talk to

The new line of Translators TR-4000 has
been created to retransmit the television signal
to the areas that you wish to cover with
professional characteristics of maximum quality
and reliability.

Weoffer. 1 e5e10e 20 e 50 100 « 200
* 500 * 1000 » 2000 and 5000 Watts of
power output, for VHF and UHF band,
performing the international specifications
of the CCIR.

Some of the advantages of this new line of
translators are its modular construction (Plug-in
modules), use of broadband amplifiers, double
conversion, programmable frequency

synthesizer and S. A. W. filter in |. F. for any
standard.

For Translators, talk to Piher Electronica.

= PESA

PIHER ELECTRONICA S.A.

Albala, 12. Madrid-17. SPAIN
Telephone 204 70 32. Telex 43203 PIHE E.
Cables PIELESA. P. O. Box 35015
222,
[
oo’
Division de Electronica e Informatica del INJ
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FM multipath &

istortion reduction
through
RF amplifier
optimization

By Edward A. Schober, AFCEE, Radiotechniques, Haddon Heights, NJ

FM broadcasting was invented by
Maj. Edwin Howard Armstrong as a
method of overcoming the noise in-
herent in AM broadcasting, and as a
means to economically achieve low
distortion and wide frequency
response. He predicted the limiting ef-
fect of multipath interference on the
ultimate quality of the signal received
in the field.

The FM stereo system in use today,
along with SCA operations at 67kHz
in the composite spectrum, make to-
day’s FM operations much more sus-
ceptible to the effects of multipath
distortion. This distortion is caused
when an FM tuner receives the signals
from both a direct path and a reflected
path, or by several reflected paths.
The path differences are seen by the
receiver as time delays between the
received signals. If the transmitter
were unmodulated, this would set up
an interference pattern wherein the
direct and reflected waves would add
and cancel as the phase of the sig-
nals dictate. This standing wave pat-
tern could be as fine as 5 feet for peak-
to-trough values of field intensity.

The classic example of multipath in-
terference occurs when an FM sta-
tion, located on a mountain, has only
a marginal line-of-sight path from the
transmitter to a densely populated
valley below. Because of obstructions,
the transmitter signal is weaker than
the distance would indicate, par-
ticularly on the near side of the valley,
to the foot of the mountain. The moun-
tains on the other side of the valley,
strongly illuminated by the main lobe
of the transmitting antenna, reflect a
signal nearly as strong as the direct
signal to the shadowed area.

When a listener drives a car through
this area, the radio will pass through

areas of stronger and weaker signal as
close as every 5 feet. If the signal
strength drops below the receiver sen-
sitivity, the receiver will fail to limit
the signal, producing bursts of noise.
If the transmitter is modulated and the
field intensity is high enough, the
receiver will detect the signal, but
there will be distortion. In stereo
systems, there will be loss of separa-
tion; in SCA, crosstalk. These effects
are predicted in theory, and cannot be
magically removed.

Minimizing the problem

Careful systems engineering and
siting of the transmitter are required
to minimize the effects of multipath. I
have found, however, that many FM
transmitting plants have defects that
aggravate the effects of multipath in-
terference, especially as detected on
poorer quality automotive receivers.

The theory of multipath in-
terference is based on the following:
a direct wave of the form given by
Equation {1); and a reflected wave of
the form given by Equation (2). When
these two signals combine, it can be

shown' that the instantaneous fre-
quency is given by Equation (3). This
can be illustrated by the vector dia-
gram in Figure 1 (page 114).

These distortion components are
predicted by theory and may be
observed in the laboratory. An addi-
tional level of complexity occurs
when amplitude modulation is added
to the transmitted FM signal before it
leaves the transmitter. AM incidental
modulaticn is a parameter that must
be at a minimum in order to achieve
optimal multipath performance. In
my experience, I have never entered a
station that has been properly in-
strumented for this critical measure-
ment. As a result I have never found
much difference in apparent multi-
path performance with indicated
changes in AM incidental modula-
tion, because minimum meter indica-
tion usually does not occur at optimal
tuning. Improper sampling, and the
fact that a meter cannot tell the whole
story, cause a false indication of the
incidental AM modulation.

Optimizing tuning

Before getting into AM incidental
modulation measurements and the
implications they carry, we should
discuss a prerequisite to optimizing
the tuning of any transmitter. Anten-
na VSWR is a critical requirement for
FM stations, particularly those with
long coaxial feed lines. As most TV
engineers know, a VSWR into the
antenna feeder of more than 1.04:1
will start to degrade picture quality,
particularly with a long line. The
reflection down the line from the
mismatch at the antenna, in addition
to disrupting the performance of the
transmitter output stage, causes multi-
path distortion within the transmis-
sion line itself. The actual amount of
distortion produced in an FM system
depends on the modulating frequency,
index of modulation and phase rela-

*Reference Data for Radio Engineers,” Sixth Edition,
Howard W. Sams Company, Indianapolis, IN, page
23-10, 1981.

eyt) =

time delay for direct wave

e,(t) = cos¥,(t) = cos[w.t —t,}+ fsinoft —t,)] (1)

0cosW,(t) = ocos[w.(t — t,) + fSino(t — 1) + 4] (2)

t, = time delay for reflected wave
¢, = angle of reflection
B = index of modulation
o = reflection ratio
wlt) = dé(tydt
= w, +Awcoso(t —t,) + (d/dt) tan-'(eSinW(t}/1 + ocosW(t) (3)
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tionship of the reflected wave within a
Bessel function; it is exponentially
related to the reflection coefficient.

Consider a situation in which an
antenna reflects some incidental
power; some of that power echos
down the line, reflects off the trans-
mitter (which is not matched for re-
flected power) and returns to the
antenna to be radiated, with the delay
of the propagation through the trans-
mission line. The portion not radiated
is reflected, echos and returns with
still more delay. In such a case, a sta-
tion can have built-in multipath
distortion before the signal leaves the
antenna. An example of the relation-
ship of this problem to VSWR follows.
For a situation in which the combina-
tion of modulating frequencies, index
of modulation and phase angle of the
reflection, etc., produce a harmonic
distortion of 1.6% due to line reflec-
tion multipath for a 1.5:1 VSWR, this
distortion would reduce to 0.7% for
1.22:1 and would increase to 2.5% at
1.87:1. A 3:1 VSWR would produce
almost 5% distortion,

It is fortunate that many FM sta-
tions operate with reasonably short
transmission lines. The severity of
multipath distortion is related to the
length of the delay in relation to the
bandwidth of the transmitted signal. If

the delay is short in relation to the
modulating frequency, the major har-
monic distortion components fall out-
side the received bandwidth and do
not distupt reception. To put the
amount of delay in perspective, it is
helpful to imagine that a signal arriv-
ing with a modulating signal phase of
0°, combining at the receiver with a
signal arriving with a modulating
signal phase of 180°, would cencel.
This is partially the case, although the
result also includes distortion com-
ponents because FM is not a linear
modulation system. In order to
acheive tais 180° phase shift, the time
delay must equal half of the period of
the modulating wave. These condi-
tions are shown in Table I (below)

for 38kHz and 76kHz modulating fre-
quencies.

We may evaluate the disruption of
the frequency response of the com-
posite baseband and ignore other
distortion components. Assume use of
a 3-inch semiflexible cable, and that
the transmitter reflects all power back

~—REFLECTED WAVE
e(t)

¢

Figure 1. Vector diagram for combining
direct and reflected signals.

Tabile |.
Conditions for 180° phase shift
Reflectlons | 38kHz 76kHz
at modulating

Line frequency
length
(feet)
3000 Second First
1500 Fourth Second
1000 Sixth Third

760 Eighth Fourth
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GATES, COLLINS, RCA, CCA

PLATE TRANSFORMERS COLLINS 21E Series ....1350

GATES BC1Series...... $695

COLLINS 20V-1, 20V-2, GATES BC5 Series.. . . .. $1350

20V-3 ... $550 RCA BTA1Series....... $695
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INS ... $200
MODULATION TRANSFORMERS 10 Hy @ 2.5 AMP DC, 10 KV
INS...... ... . $350
BAUER 707 Series ... ... $695 15 Hy @ 1.0 AMP DC, 10 KV
COLLINS 20V Series . ...$695 INS...... .. ..., $250

Many other transformers also available. Call us for free
quotations. Large stock and fast delivery. 12 Month

Guarantee on all items.

PETER W. DAHL CO., INC.
4007 Fort Blvd., El Paso, Texas 79930
Telephone: (915) 566-5365
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Panorama

for your ENG- or EFP-camera

sachtler
camera supporting systems

offering

Dial-in - up to seven - steps of drag,
independently adjustable for pan and tilt,

built in compensation for center of
gravity displacements,

camera-adequate or dynamic counter-
balancing, adjustable on the spot
for all your possible requirements,

extreme positive, operational locks,
not effecting camera orientation
when operated,

a leak-proof by design fluid system
with guaranteed (for years) trouble free
operation,

an all-in-one piece unit for easy handling
and transport,

that is available when and where you need it
worldwide.

Its the Sachtler headline offering all
these features, dont ask for less!

Call on your nearest Sachtler dealer
or write to

Sachtler Corporation of America
400 Oser Avenue, Hauppauge NY 1178/8
Phone (516) 2310033, Tx 140170,

a subsidiary of Sachtler GmbH
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Phone (89) 3204041, Telex 5215340
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toward the antenna. Then a 2:1 VSWR
antenna across the channel band-
width (flat) on a 1500’ line will pro-
duce a 0.4dB notch at 76kHz, and a
0.03dB notch at 38kHz; a 3:1 VSWR
will produce a 1dB notch at 76kHz
and a 0.2dB notch at 38kHz. On a 760’
cable, 2:1 produces a 0.05dB notch at
76kHz and 3:1 VSWR increases the
notch to 0.3dB.

High quality stereo and SCA opera-
tion require composite baseband fre-
quency response within +0.1dB
through 75kHz. Because the RF effect
can exceed this value, it is clear that a
low VSWR is required on long trans-
mission lines.

Incidental AM modulation, the vari-
ation of the carrier amplitude of the
FM transmitter with FM modulation,
is a characteristic of transmitters that
is not specified in transmitter data
sheets. There are stations whose AM
incidental modulation is measured at
only 30dB below 100% who claim to
be competitive, while many engineers
will tune and tweak to try to achieve
values of 55dB below 100% modula-
tion. In areas with multipath-free
signal coverage and strong field inten-
sity, a good FM receiver will repro-
duce high fidelity sound without fail,
regardless of AM incidental modula-

tion. This is not the case in tke pres-
ence of multipath propagation or in
the case of low signal strength areas,
or where the receiver has a soft
limiting curve and some AM suscep-
tibility.

When the receiver is not fully
limiting, a number of distortion com-
ponents can enter. Quadrature detec-
tors and discriminators and, to a
lesser extent, ratio detectors, will pro-
duce an audio output proportional to
the amplitude of the output of the
limiter. Therefore, any AM getting
through the limiter will appear on the
audio output. Because AM incidental
modulation is often caused by nar-
rowbanding in the transmitter or
antenna and tuning for efficiency
generally causes the transmitter to be
tuned slightly to one side of center fre-
quency, the received AM consists of
even and odd distortion products of
the modulating signal. When a l:miter
state fails to limit, it may also heve its
operating values change with the AM
component of the received signal.
This will cause the input and output
impedances of the transistor limiter to
change, modulating the phasz re-
sponse of the receiver’s IF filter, add-
ing another source of distortion to the
audio output.

Incidental AM modulation makes
the problems of multipath distortion
much more significant than theory
predicts. Referring to Equations (1)
and (2), each equation must be multi-
plied by the factor in Equation (4).

1 +Acosw.(t—t)+ (4)
A,Cc05 2w, (t —t,)+
Where:
A = modulation factor
w. = modulating frequency
t, = time delay for direct
or reflected wave

The expansion of a signal of this
form is even more cumbersome than
the simplified version used in basic
multipath analysis. However, a
simplistic approach yields some in-
sight into the problem. If one ignores
the non-linear distortion relationships
in multipath problems and looks only
at the noise situation, the evils of in-
cidental AM become apparent.

Referring to the performance of a
wideband FM receiver, it may be
noted that for carrier-to-noise (C/N)
ratios greater than 12dB, FM provides
a substantial noise reduction over
linear modulation schemes. For high
modulation-index values, for CIN
ratios less than 9dB, the noise per-

Quad-Eight reliability.
CALL YOUR DEALER, OR:
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Telephone: (213) 764-1516

Any way you plon |T —
the Quad-Eight 248 Series is the offordoble =
performance leader. TV, Radio, Recording, P.A., or Film, +he -
248 system allows you to tailor the console to your current and future needs

All of this flexibility, available at a price competitive with the “pre- packaged”
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-u__,:

S

Qucd-Eight Electronics For the artist in every engineer.
11929 Vose Street, North Hollywood, California 91605
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AL-51C SPECTRUM ANALYZER

Frequency range from 1-1,000 MHz

60 dB on-screen dynamic range

Selectable resolution settings (500 Hz, 10 KHz, 200 KHz)

Continuously variable rotary attenuators
Switchable LIN/LOG Display

Internal battery power
Phase lock for added stability

Built-in markers (1 MHz, 10 MHz, 50 MHz)

Optional digital storage with freeze and store modes

Optional AM/FM audio recovery with squelch and buili-in speaker

COMPATIBLE TG-51 TRACKING GENERATOR

Swept response measurements from 1-1,000 MHz

60 dB swept dynamic range
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SWEEP SYSTEMS
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BROADBAND RF AMPLIFIERS
ROTARY ATTENUATORS

VSWR BRIDGES AND ACCESSORIES
TUNABLE FILTERS

DETECTORS
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Texscan Instruments e 2446 North Shadeland Avenue e Indianapolis, Indiana 46219 « (317) 357-8781
Texscan Instruments, Ltd. » One Northbridge Road » Berkhamsted, Hertfordshire, UK » PH: 04427-71138
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Why this magagzine
and more than

750 others letus

go over their books
once ayeay.

Some magazines, we're sorry to say, keep their
readers undercover. They steadfastly refuse to let BPA
(Business Publications Audit of Circulation, Inc.) or any
other independent, not-for-profit organization audit their
circulation records.

We think the reason is obvious: These magazines are
less than proud of the quantity and quality of their readers.
On the other hand, over 750 publications (like this
one) belong to BPA. Once a year, BPA auditors examine

and verify the accuracy of our circulation records.

This audit provides the name, company, industry and
job title of every reader each publication reaches. The
information helps advertisers to determine if they are
saying the right thing to the right people in the right place.

It also helps somebody else important: you. Because
the more a publication and its advertisers know about you,
the better they can provide you with articles and
advertisements that meet your informational needs.

BPA. For readers it stands for meaningful information.
For advertisers it stands for meaningful readers. Business

Publications Audit of Circulation, Inc. v
360 Park Ave. Sc., New York, NY 10010. BPA
We make sure you get what you pay for.
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formance is noticeably poorer.
Disruption of limiter operation in the
receiver also causes the signal-to-
noise (S/N) ratio of the detected audio
to be degraded more. For a varying
field strength applied to the antenna
of a receiver, the S/N ratio will vary
nearly linearly with signal strength
until a C/N ratio of 12dB is reached.
For signal reduction below that, the
noise performance degrades at a
much higher rate.

A simulated case

When traveling with a car radio in
an FM field with multipath, the
receiver seems to pulse with noise.
The locations where the noise occurs
remain relatively stationary, but
sometimes are larger or smaller in
physical area. Generally, the larger the
noisy area, the worse the distor-
tion—but not always.

A hypothetical case for direct/re-
flected FM reception is depicted in
Flgure 2 {page 120). Figure 3 on page
122 is a plot of the field intensity for
this situation, in which the strength of
the direct wave is constant at a level of
10, the reflected wave is constant at a
level of nine, and the change in path
length of the reflected path is 1.5 times
the change in direct path length.

As expected, the two waves add and
subtract to produce a varying field in-
tensity with distance. There are places
where the field changes sign and areas
of decreased signal strength. It is easy
to visualize the pattern of noise and
distortion from the radio as it is
moved around this territory.

When the signal is contaminated
with incidental AM, the direct signal
may be instantaneously downward
AM-modulated, while the reflected
wave may be simultaneously upward
AM-modulated due to the difference
in delay. When the two waves cancel
each other, this results in a modula-
tion signal equal to twice the percen-
tage modulation of the transmitted
signal. When the cancellation is near-
ly complete, the net received AM com-
ponent may be great, in excess of
100% of the received signal.

In the example shown on the chart,
for incidental AM of -30dB (approx-
imately 3% modulation), the net
amplitude variation is 6% of the direct
signal level. When the two signals are
canceling each other to 10% of the
direct signal, the net modulation
percentage is 60%. When the cancel-
ing is complete, the AM modulation is
infinite.

Measuring AM
incidental modulation
AM incidental modulation is
typically measured at FM stations us-
ing a type-accepted modulation
monitor. These instruments detect a
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Figure 2. Hypothetical case of a situation generating field strength variations.

non-stop MTBF test program.

¢ High resolution—18 MHz bandwidth.

¢ Precise linearity and geometry.

¢ Switchable dual inputs.

¢ Available dual inputs. e Easily serviced.
¢ Convenient front controls.

¢ D.C. restoration. ¢ External synch.

¢ Underscan. e Differential input.

¢ Anti glare option.

¢ Screen sizes include 97, 12,157, 17",

* Rack mountability.

OF HIGH RESOLUTION
AND PREGISE LINEARITY,

Electrohome EVM Monochrome monitors
were still going strong after a 40,000 hour

ASSUMED DIRECTION
OF TRAVEL ON GRAPH.

Name

Please send me more information
on the Electrohome Video monitor.

sample of the RF output of the
transmitter with an envelope detector
and indicate the percentage modula-
tion on an peak-reading meter. De-
emphasis is not applied for AM in-
cidental measurements, because the
actual depth of modulation is to be
measured, not the audio output of a
receiver (as with AM noise). Many sta-
tions connect the monitor to Point A
shown in Figure 4 (page 124). This is a
simple link output in the final power
amplifier, as recommended by many
transmitter manufacturers. This ar-
rangement cannot reliably indicate
optimal tuning conditions for AM in-
cidental.

The output from a link in the power
amplifier compartment will only
show circulating currents in the PA
tank. These are generally not related
to the output power, and are highly
contaminated with RF harmonics.
Also, this sample has no discrimina-
tion between signals generated by the
transmitter and those returning from
the antenna.

An envelope detector will provide a
good indication of the depth of
modulation for low modulation per-
centages, and a peak readmg meter
will indicate useful data in ad]ustmg
for minimum AM. However, it gives
no indication of whether the tuning is

..... o8 — —
Electrohome Limited, |
Advertising Department, |
Postal Station D", Box 10133,
Buffalo, N.Y. 14210 0133

Company.

Street

|

Zip Code ___ Phone.

ELECTROHOME

Electrohome Limited, 809 Wellington Street North, Kitchener, Ontario, Canada N2G 4J6. Telephone (519) 744-7111. Telex. 069-55449.
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JBL Compact Monitors.

e ‘And Redefined.

In 1967, the introduction of the first professional quality compact monitor created a small
revolution in the recording and broadcast industries. Combining high power capacity, accuracy,
and extended bandwidth, the loudspeaker was ideal for close monitoring, yet flexible enough to
provide a practical alternative to full size monitors. That speaker was to evolve into the JBL 4311.
And since its introduction, it has literally set the standard for compact monitors.

At JBL, we're proud of this heritage. So over the years we've worked to maintain it through
design improvement and innovation. And now, JBL engineers have created a new generation
of compact monitors—loudspeakers that range from the subtly refined to the totally redefined.

Our new 4312, for example, represents the next step in the evolution of the 4311.
Improvements include a new high resolution dividing network for better transient response and a
mirror-imaged design that provides enhanced stereo imagirg. These refinements significantly
improve the loudspeaker’s performance, yet maintain the unique sound character that made itan
industry standard. And best of all, the 4312 is still priced to fit comfortably in even
modest budgets.

For those that require a more flexible or compact monitor, we've created the 4411 and 4401.
These loudspeakers incorporate our most advanced component and design technologies. Both
the 4401 and 4411 utilize newly developed transducers arranged in a tight cluster to provide out-
standing coherency of sound for close monitoring. This design also minimizes off-axis variations
in the far field. Additionally, the 4411s are mirror imaged for improved stereo perspective.

For maximum flexibility, the continuously variable levels controls on the 4411 are calibrated
for both a flat direct-field response and a rising axial response that produces a flatter power response.
And for ease of adjustment, each of the monitors' level controls are baffle mounted. Finally, the
low frequency loading has been optimized for flat response when the speakers are placed away
from room surfaces. Because of this, the 4401 and 4411 may be console mounted without the
loss of low frequency response typical of other designs.

For additional technical data and a complete demonstration of the 4312, 4401, or 4411,
contact your local JBL Professional Products dealer. And discover the next generation of compact
monitors. From the refined to the redefined.

v Professional
d BL Products JBL Incorporated
Division &500 Balboa Boulevard, P.O. Box 2200

Northridge, California 91329 U.S.A.

UBL/harman international
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best or only a local minimum. In order
to optimize, you must see a picture of
the bandpass of the transmitter, be-
cause there are many degrees of free-
dom in the adjustment of a trans-
mitter: PA tuning, PA loading, IPA
tuning, IPA loading, Drive levels, IPA
grid and PA bias levels.

The optimal way to tune a transmit-
ter would be to use a spectrum
analyzer and tracking generator with
a dummy load and sampler. Assuming
the antenna is identical to the load,
the tracking generator is connected in
place of the exciter; the spectrum
analyzer is connected to the sampler
and set to scan several hundred
kilohertz about the station frequency;
and the system is tuned for flattest
response. It is even possible to plot the
phase response through the system
and to optimize this parameter also.
Unfortunately, the antenna is never
identical to the load, and the FCC
takes a dim view of full-power sweep-
ing into an antenna.

Because every turn of a control,
change in weather or change in line
voltage can cause a drift from the op-
timal tuning conditions, this
parameter should be monitored. The
simplest way to improve monitoring
for incidental AM is to ensure that the
modulation monitor is connected to a

FIELD INTENSITY
<

point that will properly represent the
output of the transmitter. To remove
RF harmonics it is necessary tc sam-
ple after the harmonic filter. Sampling
this far toward the antenna also en-
sures that the effect of all tuned cir-

cuits in the transmitter are included in
the readings. Because the desired level
of AM incidental modulation is
-45dB to -55dB below carrier,
signals received by the transmitting
antenna can be a problem. An inter-
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=1cosé + 0.9 cos{1.5¢ +n)
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Figure 3. Field intensity vs. distance for two interfering signals, assumed in the

situation shown in Figure 2, page 120.

Marti's RPT15 Transmitter has the power to
difficult remotes back LIVE.

VHF-UHF
Model RPT15
Transmitter

outstanding results with traffic reports, mo
units and fixed remotes — and with clean

Repeaters in wide coverage systems.
RPT15 FEATURES:

* Type accepted on all
VHF-UHF RPU channels

* 15 watts continuous output

* Dual frequency capability

* Sub audible encoder

MARTI

* Built-in meteri
* Built-in AC su

* Mixing mic an
Inputs

MARTI Electron

Cleburne, Texas 760
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broadcast-quality audio and continuous-duty
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The only way o go.

AUDIO
EDITING

Up to 12 audio 01
video machines may
be controlled or
synchronized.

As many as 999 frame
accurate, automated
punch in/punch outs
may be recorded at a
time.

The time code
locations of your
sound effects and
theme music library
can be stored in a
computerized directory
and easily recalled
when needed.

Options include
control of some of the
most widely used
outbhoard processors
for time compression
or scene-by-scene
correction of reverb,
equalization, etc.

VIDEO
EDITING

Two machine recerd
capability permits A/B
roll video editing
while recording basic
tracks on a
synchronized multi-
track audio master.

Many switcher eifects
and audio sweetening
decisions can be made
on the off-line edit
decision list.

Elaborate audio and
video decision lists
can be separately
created and cambined
prior to final on-line
assembly.

Edit lists may be
alternately formated to
conform to proposed
SMPTE standords.

Production switcher
interfaces available to
order.

| | og ether.

Yesterday's editing systems just can't Audio sweetening has never been easier
meet today’s demand for high quality audio. or more accurate. Recording an entire
Automated Studio Technologies solves this  sequence of tightly timed sound effects, for
problem by introducing electronic audio example, becomes a simple matter of finding
editing techniques as sophisticated as those the cue points. Making changes is no
taken for granted in video production. problem either. We've even provided a way to
Bridging the gap between these two put your entire music and effects library right
industries allows us to provide the one at your fingertips! Combining this capability
editing system that is truly at home in either with frame accurate video editing means just

an audio or video post-production three things: saving time, money and your
environment. nerves.

Distributed through Harvey Protessional Audio/ Video, 25 West 45th St.. New York NY 10036 (212) 398-0995
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fering signal of 1W on the transmis-
sion line can contaminate the indica-
tions of a peak reading meter when
monitoring a 10kW transmitter. An
extra 10dB of isolation can generally
be obtained from interfering signals if
the monitor sample is taken with a

limiting and visual feedback on the ef-
fect of each control on the transmitter.

Connecting the vertical input of a
high frequency scope to the output of
an RF detector fed from a directional
coupler and connecting the high fre-
quency horizontal input of the scope

directional coupler sampling the for- to the composite audio driving the ex-
ward power. citer will provide a swept display of STEREO FM TRANSMITT
Using a monitor as the indicating the AM incidental modulation of a GENERATOR T EXCITER [ IPA
device will suffice for general tuning transmitter. The display appears
where there are no interface sources much like the multipath display on
and the antenna is broadbanded. For many high quality FM receivers with
serious optimization, it is necessary to  scopes. (Note: The vertical channel is
provide a clearer view of band ac-coupled and set at a high enough
COMPOSITE

SAMS
BOOKS

FOCUS ON VIDEO WITH SAMS

Sams library of video books
clearly shows you everything
you need to produce and enjoy
your own video. Be your own
producer with these books from
Sams:

HOME VIDEO HANDBOOK
(3rd Edition) covers the big home
video picture and shows you
how to use everything from
VCRs and videodiscs to large-
screen projection systems. Easy-
to-read info from video industry
expert Charles Bensinger
No. 22052, $13.95

VIDEO PRODUCTION GUIDE
takes you through the entire
production process from script
to distribution. Covers all details
of in-studio and remote
productions for video
professionals and serious
amateurs. Also makes an
excellent textbook. Edited by
Charles Bensinger. No. 22053,
$28.95

VIDEO GUIDE (3rd Edition),
also by Charles Bensinger, is a
fully-illustrated, hardware-
oriented introduction to the
use and operation of video
equipment. A classic reference
guide to professional and
amateur use of cameras, editing
systems, lenses, accessories and

more. No. 22051, $18.95

SATELUTE TV HANDBOOK
shows you how to build your
own earth station, see
blacked-out and unedited
network TV shows, legally and
privately cut your cable costs in
half, and much more. Written by
Anthony T Easton, No. 22055,
$16.95 (tentative)

BASICS OF AUDIO AND
VISUAL SYSTEMS DESIGN
provides valuable NAVA-
sanctioned information for
designers and installers of
commercial, audience-oriented
AV systems, and especially
newcomers to this field of AV.
Gives you a full background in
fundamental system design
concepts and procedures,
updated with current
technology. No. 22038, $15.95

Get your act together with
these Sams Books, and act now!
To order call 800-428-3696 or
317-298-5566 and reference
AD282

Offer good in USA only and
expires 8/31/83 Prices subject
to change without notice. In
Canada, contact Lenbrook
Industries, Ltd., Scarborough,
Ontario

HOWARD W. SAMS&CO., INC ,4300West62nd Street, PO.Box 7092, Indianapolis, IN 46206
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Figure 4. Equipment connection
diagram for basic incidental AM modula-
tion measurements.

gain to show curvature under modula-
tion.)

A numerical relationship between
the carrier level and the amount of
AM modulation may be obtained by
determining the dc level output of the
RF detector when the scope is dc-
coupled; switching to ac-coupling;
adding 20dB for each 10X sensitivity
increase with range changes; and tak-
ing the ratio of trace height to the
original dc value. This represents the
value of the AM noise and AM in-
cidental plus interference.

For most applications, the station
plug-in RF wattmeter provides a com-
bination directional coupler and RF
detector. Field experience indicates
that simply connecting a high im-
pedance scope input across the meter
movement gives adequate results
when there is no interference.

The driving signal for this display
deserves some consideration. The
audio input to the exciter provides the
sweeping action. For best and clearest
representation, a triangle wave of
about 100Hz will give the transmitter
a relatively slow and even sweep to
the legal extent of +75kHz. This
results in an evenly illuminated trace,
with a minimum of fuzz or apparent
noise and phase shift through the
system that causes a broadening of the
trace. As a practical matter, many sta-
tions do not permit breaks in program-
ming, even overnight, to apply such a
signal to the transmission system. For-
tunately, highly processed stereo com-
posite signals also give reasonably
clean traces. This permits the AM in-
cidental characteristics of the station
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to be monitored at any time during
programming.

Field Testing

Field testing of these techniques
was undertaken at KEBC, Oklahoma
City, with the assistance of Randy
Mullinax, chief engineer. The
transmitter, a popular 20kW unit, was
first tuned to approximate the design
figures. This generally corresponds to
the point of best efficiency. An area
known to have severe multipath in-
terferences was monitored using a
pickup truck with a standard FM
radio. As we traveled through the
area, we found locations extending
20-40 feet along the road where the
station program was lost. We traveled
the same route again, noting the loca-
tion and extent of loss of usable signal.

Returning to the station, we re-
tuned the transmitter, using the tech-
niques presented here, and repeated
the field survey. The areas of distor-
tion and noise magically disappeared
or were drastically reduced. Picket
fencing was still detachable, but
nowhere did the signal distort for
more than two or three feet.

We returned to the station again and
re-tuned for lowest indicated AM in-
cidental with the modulation monitor
connected to the link on the power
amplifier. Field surveys showed an in-
termediate amount of interference,
with loss of signal over areas of 10-15
feet along the road.

AM incidental modulation con-
taminates an FM broadcaster’s signal
in a particularly unfortunate way.
Substantial areas of listenership may
be lost due to a worsening of the ef-
fects of multipath interference in
depth and affected areas. Multipath

interference also occurs most com-
monly within the high signal strength
coverage of a station. The sources of
multipath affect the densely
populated downtown areas with high
buildings and river valleys that do not
have line-of-sight viewing of the trans-
mitter.

AM incidental modulation is
generally not detected at the studio of
a station that uses good monitoring
equipment and employs a good multi-
path-free signal for studio monitoring.
Conventional methods of indicating
AM incidental modulation are inade-

quate for adjusting transmission sys-
tems to the levels of AM incidental
that will not compound the problems
of multipath interference.

The methods outlined here are a
step in the direction of ensuring that
stations will be able to reach as many
of their listeners as the transmitter
siting and facilities allow. There are
refinements of these techniques to ex-
tend their usefulness to stations with
narrowband antennas, diplexed sta-
tions and stations with large amounts
of RF received by the sta-
tion antenna. Y Be))
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For Your Peace of Mind. . .

Towers By
Stainless!

Searching for a reliable tower fab-
ricator? The logical choice is the
company with over 35 years and
more than 1,000,000 feet of exper-

ience—STAINLESS!
Our one and only business is de

able engineering and construction.

e
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complex than those of smaller ones

accordingly and never compromise
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fully insured, for your protection.

sons why we are number one.
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The Tower
People

AN NN
WAAMATIAN

) North Wales, PA 19454 U.S.

Phone: (215) 699-4871
TWX: 510-661-8097
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signing and building towers for radio,
TV, CATV, microwave and radar, and
no one understands, better than
we do, the importance of depend-

A large part of being dependable
in engineering consists of knowing
the best possible ways to meet
specific needs. For example, the
design and fabrication require-
ments of tall towers are far more

Because we understand that, with
all of its implications, we design

As a result, our towers span the
world, excelling in perfermance and
durability. And of course, we are

Stainless... There are many rea-

s-l'ainhss, inc.
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WFAA is reported to be the first
local station using the Hitachi
SK-110 auto setup camera. The
author tells about his experience
with the system.

SK-110 camera

Field report:
Hitachi

at WFAA-TV 8

By Charlie Martin, chief engineer, WFAA-TV 8, Dallas, TX*

Almost a year ago WFAA-TV, the
ABC affiliate in Dallas, owned by Belo
Broadcasting, decided to replace its
six GE studio cameras purchased in
the 1960s. Many cameras were con-
sidered, and two trips were made to
Japan to inspect the factories of dif-
ferent manufacturers. Questions were
put to the technical support staff in-
volved in camera design and manufac-

*As told to Bebe McClain, president, B.F. McClain
Productions.

turing. It was the Hitachi SK-110
camera that was ultimately chosen.
The following is an account of how
those cameras are being used, the
modifications that were needed to
meet the needs of WFAA, the
maintenance required, plus a general
evaluation of the SK-110 and the deci-
sion to purchase it.

WFAA was the first local TV station
in the country to purchase the SK-110
auto setup camera. WFAA personnel
had first seen an early version of the

camera at the 1981 Texas Association
of Broadcasters (TAB) exhibit in
Dallas and later went to CBS to see the
final version in operation. Even
though WFAA was to use the cameras
in a seemingly similar situation to
CBS—as studio cameras—there was a
great deal of difference between its
operational requirements for a camera
and those of a network. But, one thing
was certain —the camera produced the
best picture we had ever seen.

Camera operation
After months of consideration, our
station purchased six SK-110s. When
they arrived, Tony Delp of Hitachi

The author, shown at WFAA-TV.

THE PERFECT MATCH
for your video equipment

SPACE SAVING

DUBBING
RACK

Stack up to five VTR's in a
variety of setups for %"
duplicating—this sturdy
Winsted unit makes it easy!
5 sliding pullout VTR shelves
on ball-bearing rollers offer
total access with maximum
convenience and safety
Beige and cocoa brown
finish; walnut woodgrain
laminate shelves

For full-line catalog of
editing, production and
dubbing consoles, tape
and film trucks, film and
videotape storage systems,
call or write:

MODEL 450A

THE WINSTED CORPORATION
9801 James Circle*Minneapolis, MN 55431

Phone Toll-Free

1-800-328-2962
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LAUMIC HAS THE EDGE

Now you can R E NTa CMX Portable

3 machine system from Laumic Company

“THE EDGE" ™ computer assisted editing system with internal
memory, re-edit, list ripple, time code/pulse count editing, auto as-
sembly, floppy disk, printer, GPI and built-in A/V dissolver; interfaced

with ADDA's TWIN TBC and DIGITAL EFFECTS SWITCHER; WAVE-
FORM & VECTORSCOPE; 3 SONY 5850's SYNC GEN.; and VIDEO
& AUDIO MONITORS.

It's yours for short or long term rental. Call today.
SALES, SERVICE AND RENTALS OF JVC, SONY,
HITACHI. INDUSTRIAL/BROADCAST VIDEO

EQUIPMENT SYSTEMS DESIGNED AND INSTALLED.

LAUMIC COMPANY, INC.

306 EAST 39th STREET, NEW YORK, N.Y. 10016 - TEL. (212) 889-3300
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conducted a week-long training
school at out station for operators and
maintenance personnel. It only took a
day or so to learn how to use the
camera, set it up etc., but the longer
the technical staff was around the
camera, the more they learned. Bob
Cardenas, WFAA studio supervisor,
said, “The camera is small, well-
balanced and laid out comfortably.
The computer aspects of it are user-
friendly.” WFAA ordered the cameras
with Vinten Fulmar gas-operated
pedestals, Canon 18:1 fully servo lens
systems and 30mm EEV Leddicons.

WFAA has three studios that use the
SK-110 cameras. There is one com-
mon holding area adjacent to all
three studios where the camera cables
originate. Because the cameras have
175-foot cables and the station has
equalized video distribution and a
system of timing, we can use all six
cameras or any combination of
cameras in any studio without having
to disconnect cables. Only tallys and
communications have to be assigned
through delegation.

By using the SK-110 we have been
able to operate in 50% lower light and
we still have a better picture. A side
benefit has been a decrease in the use
of air conditioning. With our old
cameras, we had high light re-
quirements, plus we had to operate
nearly wide open on the cameras with
prompters. Now we operate with
200fc (although we have a good pic-
ture at 150fc). We are now able to
select the setting for the depth of field
we desire. Our news department
wanted a subtle defocused image of
the large transparencies on the wall
behind the announcers. Now we can
do that. Also there is no discernible
difference between cameras with and
without prompters even though we
lose half an f/stop with the prompters.
We do not have to provide video to the
prompters on a special cable, but
rather we can feed them using the ex-
isting camera cable.

The audio aspects of our studio pro-
duction have been improved because
the SK-110s do not have blowers in the
camera heads. The efficiency and
design of the canieras is such that they
do not need the usual blowers that can

Frank Davis, director of engineering,
Belo Broadcasting.

Proven Winner
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present an audio problem when mics
have to be used close to the cameras
(as is done in the newsroom).

Another advantage of not having
a blower in the head is that the camera
head system and its optics stay much
cleaner and there is no blower filter to
change or clean.

A feature that we have found useful
is the swivel viewfinder. If an
operator stands between the two
cameras and turns each viewfinder

sideways toward him, he can operate
two cameras at once. Although this
would rarely be needed during live
production, it is helpful when taping
segments, preparing graphics, etc. In
all, the camera delivers a 100% better
picture for us.

The RCU
Although we put all the cameras
through the auto setup daily, I believe
that we could operate them for a

month and not find any serious drift.
They are stable and reliable. The
cameras are always left on with the
beam off when not in operation.

To automatically set up the
cameras, the video operator depresses
the Auto setup button on the Remote
Control Unit (RCU) for each camera.
Because we monitor one at a time, we
do them one at a time. To begin the
auto setup, a diascope is automatical-
ly inserted between the camera and

Davis with the author in one of three production studios using the SK-110 cameras.

( MAP AUDIO

STEREO
COMPRESSOR

" POE D i

Model 7102

A VCA controlled Stereo Compressor/
Limiter in a 1-3/4” rack mount assembly.
Ideally suited for Master Control and
Transmitter Facilities. Left and Right Vu
meters. Barrier terminal strips. Self
powered. Output transformer (optional).
Bridging input. Threshold, Compression
and Output controls. Release Time
Selector, Fast/Slow to suit your format.

MODULAR

AUDIO PRODUCTS

@ A UNIT OF MODULAR DEVICES, INC.
S50 Orwile Drive ® Awrport iInternat.cnal Plaza
Bohemia. New York 11716 8 S16 - 567-9620
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the lens. (Final setup may include
operator adjustment to compensate
for lens aberration.) Within a minute
or so, 90+ camera functions, includ-
ing full registration and balance, are
checked and perfectly set up.

Carl Thompson, a TV engineer in

Holding room, common to all three
studios where camera cables originate.

When YOU \;vant
NICKEL CADMIUM

PE 52

) ) 28.8 volt 4 AH
Lighting or iy 07 5 Al
.4 volt
Camera in one unit

dual output belt

h;w S ' J with

ot
W (et ot T four
=y M hour
built-in
charger

Versatile - Rugged - Economical

YOU want

PERROTT

a name you can depend on
7201 Lee Highway. Falls Church. Va. 22046 (703) 532-0700
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master control, said that it takes about
10 minutes or less to set up all six
cameras. After auto setup, each
camera is fine tuned by using a gray-
scale box (a brainchild of the author).
This box has a regular gray-scale test
chart glued on the front with a rec-
tangular hole in the center that creates
an absolute black for the camera to
reference. Black balance is set using
this device, then white balance is set.
Next, flesh tone is verified. This is
done because color iemperature
varies between the three studios, and
the auto setup must be modified to
match cameras.

The author with gray-scale setup box he
devised. (Note hole in middle of box that
creates absolute black reference.)

Daily, a quick visual inspection is
made of the camera and the racks
housing the Setup Control Unit (SCU),
the power supplies, etc. The new
cameras run cool in the racks, and the
lower temperature reduces potential
for problems.

Thompson likes having the six
cameras’ remote controls in the
horseshoe at WFAA’s master control.
There is one complete station with six
RCUs—one for each camera. We plan
to install two remote stations to con-
trol iris and black level so that three
operators can work simultaneously,
one for each studio. At the RCU the

Bob Cardenas, studio supervisor, likes
the swivel viewfinder that allows opera-
tion of two cameras simultaneously.

operator can not only perform the
auto setup, but also can remotely con-
trol all functions needed for painting,
exposure, black level, special file
recalls, etc.

The computer control is a labor-
saving device that eliminates the need
to rush through setup. Once the
cameras are set up, the information is
filed in the computer and the camera
will line itself up for normal opera-
tion. The SK-110 is the only camera
with green reference. You can take
one SK-110 that has a picture yau like
with correct gamma and flare and, us-
ing an input mode on the other

Special large reflection glass had to be
installed on prompters because of wide-
angle lens.

\

Shouldn't Your TV

Audio Be Sharper,
More Precise?

Standard Tape Laboratory, the leading
manufacturer of precision audio test tapes,
now offers audio alignment tapes forthe
television broadeaster. These tapes have
the traditional STL audio accuracy and
direct shipment from the laboratory assures
prompt delivery.
= Formats meet NTSC Standards and they
STANDARD FUNCTION: Sync, Color Bar, Linearity, Convergen:e, are available in 2” Ouadru plex and 17
Level Control , Type “C”. Tapes have control track, visual
FEATURES: Five signal gantitorsr e identification, serialization and voice an-
nounced audio test tones.
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Stable subcarrier (accuracy + 10Hz or + 1Hz) . .

Write or phone for price and
description sheet.

Genlock/Internal sync generator
5.

Low profile (1.77) and light weight (18 1bs)
STANDARD TAPE LABORATORY, INC.

Better cost performance
26120 Eden Lancing Road #5 Haywarg California 94545 @ (415) 786 3546

Also available: SG-1000 Sync Generator
ED-1000 Color Encoder/Decoder
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cameras, you can set the other
cameras to the one you like. That way
everything, in terms of video, is alike.
To our knowledge, no other camera
does that.

Maintenance and the SCU

Beaven Els, maintenance super-
visor, said that the SK-110 makes him
feel like the proverbial Maytag repair-
man. He has not gained much experi-
ence maintaining the new cameras be-
cause there have been virtually no
problems. Consequently, he has been
able to attend to the installation of
other new equipment, such as the
sophisticated routing switcher that
the station purchased.

The maintenance routine involves
sitting at the SCU and checking the
auto setup of the camera. The
maintenance engineer might make
slight corrections for the lens aberra-
tion, adjust the slope of the knee set-
ting, the gamma, the enhancement,
the subcarrier phase or the horizontal
phase. Most of this would be done to
give the cameras the look that WFAA
likes. Generally, these changes are
subjective judgments to override the
auto setup.

When Els sees a camera in opera-
tion that has a perfect look, he will
often print out a hard copy of the
camera’s parameters so that if there
ever is a problem he can run another
hard copy to compare against the
perfect one. It might give him a clue to
what the problem might be.

Actually, these cameras are so
stable that they require little or no
maintenance. We have not even had to
run a computer diagnostic check on
any of the six. It was the geometry of
the camera and the diagnostics that
were two of the main reasons I
wanted the cameras. The corner
geometry from first auto setup is
good, and it is adjustable dynamically
to tight specs. Concerning the
diagnostics, there is no other camera

Master control horseshoe arrangement presently houses one set of six RCUs. WFAA
plans to add two more sets on left and right side.

like it on the market. For instance, you
can go to the camera and put a prob-
lem in the red preamp, then run the
computer program and the words
fault in the red preamp will printout.
Other cameras will print out the
parameters of the cameras, but they
will not diagnose the problem.

The Hitachi camera control units
and power supplies are rack-mounted
beside the SCUs that have everything
the RCUs have, plus file data, com-
plete painting and precise control of
many of the system parameters.

Even though we were impressed by
the easy access to the pull-out boards
in the camera head, we have not had
the occasion to touch these boards.
Any routine adjustments that need to
be made can be done at the SCU.

STUDIO 1

|
1

CABLES
RCU seu - -
F--~=| to be installed o= = == perccusasiiiig
- 5 P
""" >
2221 MASTER g
----| CONTROL scu] 0 _
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1|2(3|4(5(6 \\
\\
6 RCU

Figure 1. WFAA-TV camera arrangement
and control of the SK-110s.
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Long camera support bar with weight at-
tached on end opposite prompter had to
be custom-made for cameras using
prompters. Note how operator's hand
must leave handle to operate motorized
zoom.

Art Henderson, maintenance technician,
shown at the SCU, checks the registra-
tion of one SK-110 camera.




An Exclusive
Invitation

Broadcast Engineering invites you to join
this high level delegation.

You and a limited number of other select iaternational
broadcast executives and equipment manufactarers will
have a rare opportunity to meet with China'’s top oroad-
cast station and equipment manufacturing officials and
specialists. You will participate in one of the most com-
plete technical tours of the Chinese broadcast ind ustry
ever organized. And the first such tour ever offered to
the entire broadcast industry.

Sponsored by BROADCAST ENGINEERING in cooperation
with The Ministry of Broadcasting and Television. t1is exclusive
technical tour delegation is open to internationa broadcast station
executives, consultants, equipment manufacturers and prominent
educators.

Itinerary:

Organized with your needs and interests in mind, the itinerary includes vis ts to key technical facilities in
each Chinese city visited. Delegates will have th= opportunity to tal< frankly with Chinese broadcast facility and plant
operators at the plant and facility sites.

China Broadcast Tour Cities: Some China Broadcast Tour Highlights:
¢ Beijing * Radio Peking * Shanghai Radio and Television
® Shanghai * Brcadcast Technical Institute e Guangzhou Radio and Television
® Guangzhou ® Central Broadcasting Station * Broadcast equipment factories
* Hong Kong e R&D Foreign Language Dept. * Ard more
NEW Date: e e e e — e mmm— e —————————————
14 day tour departs \ Mail to: &
December 1, 1983 | China Broadcast Tour ‘?41’76 -
Tour Leader: : Roman Specialty Tours O'P OO ":f
Cameron Bishop, Publisher, Broad- | P-O. 30x 1607 %, . f/;f
cast Engineering, Intertec |} Laravetts, CA 94549 USA . o " ®
e ! Please send me without obligation information abcut the O,) .
Publishing Corp. | CHINA BROADCAST TECHNICAL TOUR: (4 /o')
Contact: | i
George H. Roman, Roman Special- H Name Tide
ty Tours, P.O. Box 1607, Lafayette, ~ } Company Name
CA, 94549 USA (415) 284-9180 | Address
Special Note: i City State or Province
The number of tour delegates will ~ } Country Postz| Code
be strictly limited. Persons in- | Telex Telepaone
terested in participating should in- !} Sponsored oy BROGDCAST
quire early. e e e e e e e e e e me—mec———————————————— snoneemnc__
o o S
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information
on advertised
products?

Just refer to the reader ser-
vice # beneath each ad. Cir-
cle the appropriate number
on the Reader Service Card
in the back of this issue.
Complete the remaining in-
formation and mail!

BROADCAST

eNGINeeRrING

P.O. Box 12901, Overland Park, KS 66212

US.A.
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Modifications

We have special demands placed
upon our SK-110s that are unique to
WFAA’s operation. These demands
were not in the minds of the camera
designers. To meet our needs, we did
the following:

*We defeated the encoding timing
switch because we believed it was not
a parameter to be adjusted by an
operator in WFAA-TV’s operation.
(This switch was used as the mono-
with-burst switch mentioned in the
next modification.)

*We had an on/off mono-with-burst
switch installed to remove the color
when we key.

*We defeated the switch on the

camera that allows the cameraperson
to insert the diascope. We wanted on-
ly the operators at the RCU or SCU to
have this control. We realized that if
the cameraperson accidentally left it
in the wrong position, it could ruin
the automatic setup of the camera
when performed from the control
room.

*We built our own RGB display at
the RCU because we wanted this
capability, whereas other operations
did not. We like to monitor individual
color channel levels at the operating
position.

*We believed that we did not have
sufficient monitoring capability at the
SCU, so we had to customize. We in-

Carl Thompson, master control operator, pushes the button at the RCU to begin the

auto setup of one SK-110 camera.

ﬁ

EASILY EXPANDABLE R

INTERCOM SYSTEMS

S
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N

Proven Performer in The TOp
TV Stations of the U.S.A.

* EASIER TO INSTALL - EASIER TO USE
* EASIER TO PAY FOR

Ask for our customer list.

151 BENTLEY ST., UNIT 1, MARKHAM, ONTARIO, CANADA
L3R 3X9, (416) 475-6720

Write for our free foider of Product Data

EXCALIBUR

the case for whatever you treasure . . .

 rugged
FARRTRONICS MANUFACTURES QUALITY INTER- « any quantity
COM SYSTEMS, AUDIO PATCHF'ELDS, DISTRIBU- o all [ypes' sizes & colors
TION AMPL'F'ERS AND AUDIO CONSOLES- . free custom desjgn service

« thousands of designs on file

write or call for brochure and price list.

| EXCALIBUR
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stalled video crosspoints to be oper-
ated by the SCU picture and WFM
switchers.

Problems

As Frank Davis, director of engi-
neering for Belo Broadcasting, said,
“We have bought a lot of serial
numbers #001, and we know what that
means. Some made us pull our hair
out. These SK-110s aren’t doing that.”

Although we have had no problems
with the cameras themselves, except
for one viewfinder needing a modifi-
cation because of overheating, we
have encountered a couple of prob-
lems putting the cameras into opera-
tion.

The balance of the SK-110s was per-
fect until we tried to attach the
prompter. First we found that the
camera plates available were not long
enough to accommodate the camera
and the prompter. Vinten had to make
us a special support plate that had a
weight attached to the back to balance
the weight of the prompter on the
front. One reason the prompter was so
heavy was that we found we had to
special order a larger reflection glass
because of the exiremely wide angle
of the lens.

Another problem, which could be
rightly termed an annoyance, is the

Put your
weather
together
with
%D

location of the power zoom for the
lens. Because it is more than a few
inches away from the handle, opera-
tors must let loose of the handle to ac-
tivate the zoom. Cardenas prefers to
hold the handle and maintain com-
plete control of the camera.

Our own luxuries
If I could say we treated ourselves to
any luxuries when we purchased
these cameras. the main one would be

Thompson remotely controls six SK-110
cameras.

MAINTENANCE & NEW
HEAD PURCHASES

REDUCED BY 100%

with LIFE+ ™ HEADS

SUPERIOR SOUND & BETTER HIGH END
— 3 70 5 TIMES LONGER LIFE

2 YEAR WARRANTY
— IN STOCK & AVAILABLE

in another effort to “Lick the high cost
of tape heads’ Restoration announces
the distribution of Minneapols
Magnetics LIFE+ heads for the
Broadcast field

LIFE+ heads have heen field tested and
proven to be far superior to
conventional heads currently available.
Restoration also offers a complete
line of refurhishment services, BASF
alignment tapes, replacement heads
for studios, film and duplicators.

Send for your FREE brochure.

RESTORATION

/D)

15904 Strathern St ® Van Nuys. CA 91406
Phone: 213 994.6602
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leader in digital

your forecasts.

World Weather Building
Circle (118) on Reply Card

See ESD’s new Professionar’ Model Terminal at NAB Booth
Access, store, analyze and display the most accurate, comprehen-
sive color coverage available from GOES West and East. Now, the
satellite imagery offers air-ready weather
graphics—more for your money—more quality, more clout for

Zall Terry Hambrick or Ken Geremia.
5200 Auth Road

Environmental Satellite Data, Inc.
Suitland, MD 20746  (301) 423-8247/12113
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athena

OO0

The Most Cost-Effective Telecine Projector Available

The ATHENA 6000
is designed to meet
| prof-ssional
requirements in
NTSC, PAL and
SECAM countries.
® Automatically phase-
locks to NTSC, PAL or
SECAM field rates
@ Unlimited hotd time in
still frame mode
 1-2-4-6-8-12-24
frames per second, for-
ward or reverse,
totalty without flicker
® Remote control option

® Two-year parts and
workmanship warranty

o Modutar assembly/
easy maintenance

For more information contact:

L-W INTERNATIONAL 6416 Variel Avenue,
Woodland Hills, California 91367 U.S.A.
| Telephone: 213/348-8614

Clrcle (119) on Reply Card

Order Today!

are Brochure Available
| :165 pE g3t ¢ (312) 364-1900 Ext. 825
$32‘2 Major Credit Cards Accepted

l Swiderski Electronics Inc. l
Audio/Video Engineers
l 1200 Greenieal Ave @ @ Ek Grove Village IL 60007 l
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that we bought two complete SCUs.
The greatest fear I have always had is
to not have cameras for the news
show. And when I thought about hav-
ing computer-controlled cameras that
we, in essence, cannot get into, I
thought we should have full redun-
dancy. It turns out my fears have been
unfounded. We have not had trouble,
but by having two SCUs we can con-
trol three cameras on one and three on
the other, knowing that if anything
were to happen to one SCU, we could
quickly switch the camera cables so
that all six cameras were on the other
SCuU.

Another luxury might be the lenses.
We chose the Canon 18:1 zoom lens
(P18X16BIE) with 1X and 1.5X ex-
tenders. Although we could have got-
ten by using a 10:1 lens like we had on
our old cameras, our news lenses
allow us to do virtually anything we
desire, including macro shooting.

To do close-up shooting on our old
cameras, we had to use a diopter,
which meant removing the lens. It
took a lot of time and trouble. We are
pleased with the performance of the
lenses and all of our options.

Overall reaction

As Frank Davis told me, it’s one
thing when the management person-
nel, production and technical staff
comment on how much better we look
on the air now that we have the
SK-110s, but it's quite another thing
when someone in accounting tells you
your picture looks better. And, it's
something again when your competi-
tion takes you out to lunch and tells
you that you look “damn good” on the
air. It's almost too much when the
camera venders who lost out call you
up and say, “Those cameras look like
dynamite.”

Our original mandate, when we pur-
chased the six Hitachi SK-110
cameras, was to buy the best studio
camera that we could find on the
market—a high spec camera. We
believe we did that, and we hope that
WFAA can use them for 5-10 years.
They will probably last a lot longer,
but technology will change. For now
we have a generation-newer camera
than any of the competition. As far as
30mm cameras are concerned, I think
that the Hitachi SK-110 is
the best in the field. BE)))

Boards are easy to access, but service
has not been needed thus far.

Edlitor's note:

The field report is an exclusive BE feature for broad-
casters. Each will be prepared by the staff of a broad-
cast statlon, production facllity or consuiting flrm.
The intent is to have the equipment tested on-site. The
author is at liberty to discuss his research with in-
dustry leaders and to visit other broadcasters and/or
the manufacturer to track down pertinent facts.

In each fleld report, the author wiil discuss the full
applicabllity of the equipment to broadcasting, in-
cluding personal opinlons on good features and
serious limitations — if any.

In essence, these field reports are prepared by the
Industry and for the Industry. Manufacturer's support
will be limited to providing loan equipment and to
aiding the author It support is requested in some area.

It Is the responsibility of Broadcast Engineering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement by Broadcast Engineering for or
agalnst a product.

The BE staff met with the author during the
SMPTE-'82 convention In New York and worked out
the details for this article. The author had aiready ac-
cepted the delivery of the SK-110 cameras and
reported on how he and his staft found their perform-
ance. Literature on the SK-110 may be obtained from
Hitachl Denshi America Ltd., 175 Crossways Park
West, Woodbury, NY 11797,

[ When accuracy (ounts...Count on Belar

BEL AR CALL ARNO MEYER (215) 687-5550

ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET. DEVON. PA. 19333 + BOX 826 - (215) 687-5550
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associations

AF BA Armed Forces

Broadcasters Association
P.O.Box 12013
Arlington, VA 22209
1-202-696-5268

Broadcasters form AFBA

Broadcasters and others who have
previously served or are now serving
in military radio and television as
civilians or as service members have
formed the Armed Forces Broad-
casters Association (AFBA). Sup-
porters of military broadcasting and
individuals now in the media are also
eligible to participate and corporate
and associate memberships are
available.

The AFBA plans to support the pro-
fessional growth of present and
former military broadcasters, as well
as provide an opportunity for social
and professional contacts for all
members. A newsletter, job informa-
tion center, seminars and other pro-
grams are being planned.

RRBA

National Radio
Broadcasters’ Association
1705 De Sales Street, NW
Washington, DC 20036
1-202-466-2030

SCA paging
regulations supported

In reply comments filed with the
FCC in Docket #82-536 last week,
NRBA reiterated its position in sup-
port of the FCC proposal that would
authorize the use of FM subcarriers
for paging. Replying to many negative
comments that have been submitted
by opponents of the FCC proposal,
NRBA said that nearly all of the op-
position to allowing FM broadcasters
to operate paging systems without
common carrier regulations were
motivated by fear of competition
among presently entrenched radio
common carriers. NRBA also said
that “if broadcasters are permitted to
enter the paging field, they will be able
to provide paging services to millions
of people, such as those who live in
rural areas and in small communities,
who presently don't have access to
such services. In addition, because the
cost of providing the paging service
will be shared with the cost of pro-
viding the broadcast signal, the FM
licensee will be able to provide this
service on a more economical basis
than is presently offered.”

NRBA urged the FCC to permit the

SCA use proposed in its Notice of
Rulemaking and not to apply common
carrier regulations as some interests
have suggested.

9871 radio stations authorized
As of Jan. 31, 1983, the FCC had
authorized 4848 AM radio stations,
3779 FM stations and 1244 FM educa-
tional stations (including 279 affiliated
with National Public Radio). The
grand total is 9871, an increase of 709
stations since July 31 of last year.

Industry em?loyment
figures released

The 1982 employment profiles for
broadcast stations having five or more
full-time employees, and a state-by-
state trend report for the past five
years in each class of service, have
been released by the commission.

Total broadcast employment for sta-
tions with five or more employees
rose 3.2% over 1981 figures. Employ-
ment in the top four job categories (of-
ficials and managers, professionals,
technicians and sales workers) rose
3.46% since 1981. However, female
and minority employment in those
jobs was largely unchanged. In 1982,
women made up 25.9% of top-four
employees, while minorities com-
prised 12.7%. The comparable figures
for 1981 were 24.9% and 12.7%,
respectively.

National Association
F@L@) of Broadcasters
1771 N Street, NW
Washington, DC 20036
1-202-293-3570

FCC spectrum scheme
needs more evaluation

William L. Stakelin, NAB board
chairman, said recently he was
shocked by the FCC’s staff refusal to
grant an extension of time for filing
comments on its new microwave
spectrum allocation plan, which
Stakelin said would have a
“devastating impact” on TV broad-
casters’ ability to serve the public. His
remarks followed a discussion during
an NAB executive committee meeting
of FCC Docket #82-334, which would
require TV broadcasters to share their
auxiliary broadcast service spectrum
with displaced occupants of the
12GHz band, which has been
allocated for DBS service. Numerous
parties, including the NAB, had re-
quested an extension of time to file
comments on the proposal, but the
FCC rejected their re-
quests. I ZT‘-))))l

BROADCAST
BEST BUY!

\\J\\‘-\{‘Xi&_&

.. .from
audiotechniques

FOR SERVICE & PRICE
WE'RE THE BEST!

audiotechniques inc.

NEW YORK CITY
212/586-5989
STAMFORD, CT
203/359-2312
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ﬁudloTupe

for professionals

REEL TO REEL TAPE
Ampex, 3M. All grades.
On reels or hubs.

CASSETTES, C-10—C-90
With Agfa, TDK tape.

LEADER & SPLICING TAPE
EMPTY REELS & BOXES
All widths, sizes.

Competitive!
Shipped from Stock!

Ask for our recording supplies cataiog

Poly ;= 312/2085300
1233 Rand Rd. » Des Plaines, IL 60016
15
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Why ABC Sports

ABC Sports demands uncompro-
mising picture quality. Mt. Everest
demands absolute portability.
Panasonic Recam delivers both.
That's why Recam was the natural
choice for ABC's “American
Sportsman” to capture all the beauty

and danger of the U.S. expedition
scaling Mt. Everest this Spring.

John Wilcox, executive producer of
‘American Sportsman', said it best:
“Recam’s picture quality is as good
as one inch. . .the 3-tube Plumbicon®
camera and M-Format recorder give
us the opportunity to shoot broadcast
quality pictures in any location”

And perhaps no location is as
demanding as Mt. Everest. As the
expedition ascends the mountain,
ABC will capture it all on Panasonic
half-inch video equipment. Recam




Recam to climb Mt.Everest.

recorder/cameras will transmit
pictures via microwave to a base
station specially outf tted with two
Panasonic AU-300 source decks,
an AU-A70 editing control er,

an AS-6100 switcher and another
AU-300 for mastering. These high-
quality Recam pictures wi | then be

beamed via s&tellite to the U.S.

But this is just the beginning.
Recam’s picture quality and port-
ability will be used by ABC Sports
for future remote locations
whenever the going gets rough.

Look into Recam for yourself and
see why it's becoming the choice of
demanding prcfessionals whatever
their EFP needs.

Panasonic.

AUDIOVIDEO SYSTEMS DIVISION
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24-HR.
PROFESSIONAL

SERVICE FOR
COLLINS &
CONTINENTAL
AM & FM
TRANSMITTERS

Continental Electronics offers
parts and engineering service
for all Collins AM & FM
transmitters.

Whenever you want parts or
service for your Collins or
Continental equipment, phone
our service numbers day or night,

(214) 327-4532 parts
(214) 327-4533 service

Continental Electronics Mfg. Co.

Box 270879; Dallas, Texas 75227

Phone (214) 381-7161

1 kW thru 50 kW AM & FM transmitters and
related equipment.

"A New Strength in Radio Broadcasting Equipment”
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Having Trouble
Erasing 1Inch
Tape? =

-_Priced at $1295.00
Try;hf\ i

TABERASER 409

Thoroughly erases ali audio, video,
instrumentation tapes and magnetic
films.

Send for free brochure.

TABER

Manufacturing & Engineering Co.

(415)635-3831
2081 Edison Ave. * San Leandro, CA 94577
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FCC update

Continued from page 6

long-awaited lottery rules on March
31. Also on the agenda for that day
was a reconsideration order refining
the basic LPTV rules adopted in
March 1982,

Under the lottery system, applicants
will be given preference points de-
pending on their minority status and
extent of other media interests. After
the commission has identified a group
of mutually exclusive applications and
has completed the process of assign-
ing lottery preference points, a com-
puter will decide the winner of the
construction permit. The first such
lotteries are expected to take place
late this year.

Major issues scheduled to be de-
cided in the LPTV reconsideration
order were as follows: reservation of
frequencies for LPTV applicants pro-
posing non-commercial, educational
service; revision of operator require-
ments; and a redefinition of “major”
change to permit the filing of amend-
ments and modification applications
that do not propose coverage of new
territory.

Once the new rules are in place, the
commission will be in a position to
begin processing its 8000 LPTV ap-
plications. The computer that the
commission needed for this purpose
has been delivered and the programs
to be used in processing are nearly
completed. If the entire computer
system tests out, the commission will
begin issuing “B” cut-off lists next fall.
These lists will identify groups of
mutually exclusive applications and,
if current plans are implemented, will
report the assignment of lottery
preference points. Applicants whose
proposals are placed on the lists will
be given an opportunity to alter their
proposals.

In identifying groups of mutually
exclusive applications, the commis-
sion’s system will compute HAAT
through the use of a terrain database
obtained from the US Geological
Survey. Coupled with the technical in-
formation included in FCC Form 346,
this will permit interference studies to
be made entirely by computer. For
this reason, it is essential for ap-
plicants to provide the FCC with ac-
curate and complete data on their
antenna systems, including polar
diagrams for directional proposals.
Existing stations have been urged to
file such information to ensure that
they will receive the interference pro-
tection afforded by the rules.

If the computer system works well,
and the Court of Appeals denies ex-
pected requests for stays of the lottery
rules, meaningful progress in reduc-
ing the LPTV application backlog

should be made by this
time in 1984.

B

Satellite update
Continued from page 14

Network radio

The first major satellite radio net-
work, National Public Radio, has been
broadcasting via satellite to hundreds
of affiliates for the past five years in
conjunction with the Public Broad-
casting System’s TV network. Now
ABC, CBS, NBC and RKO are commit-
ting their national radio networks to
satellite distribution via dedicated
transponders, using a digital time divi-
sion multiplex (TDM) technique. This
technique provides 19 radio channels
(15kHz each) in a transponder and
gives the networks what they believe
is the best combination of channel
quality, flexibility, network control
features and cost per channel for the
type of distribution systems involved.

These major networks distribute
programming from New York to their
affiliate broadcasters all over the
country. The affiliates will have the
ability to select any number of chan-
nels simultaneously, with a single
digital decoder. Because a total of ap-
proximately 3000 local broadcasters
will have receiving earth terminals
before the end of 1984, it is obvious
why the TDM multiplexing technique
was used for this type of distribution
network.

Other types of broadcasting net-
works have different requirements.
For example, regional or state net-
works generally require program
feeds from participating affiliates,
making necessary a network design
with low cost earth terminals for
transmitting as well as receiving. For
this type of network, a satellite
transponder is best used in a frequen-
cy division multiplex (FDM) mode,
with a single channel per carrier
(SCPC) technique. SCPC has been
used since the mid-1970s for satellite
telephony networks in remote regions
or underdeveloped countries. The
economics required for radio net-
works, however, did not make the
technique attractive until recently
when lower cost hardware has
become available. The development of
receivers that can work at much lower
signal levels has made it possible to
reduce the transmit levels required by
the same amount, allowing the use of
solid-state transmitting hardware and
reducing the cost of a transmit station
from $500,000 to $80,000. This
dramatic cost reduction makes it
possible for many more regional (and
national) networks to be realized,
opening up a whole new
era in radio broadcasting. | :r:)))))



Feedback

Continued from page 16

manufacturers? Conversely most
medium and small market stations are
forced to purchase equipment just to
make tests!

What about the interfacing of audio
processing equipment with the
various AM stereo exciters? Are there
unique problems indigenous to each
system? 1 have heard that the use of
pre-emphasis with AM stereo can be a
problem.

As a consulting engineer, I am quite
concerned about the effects of direc-
tional antenna systems on the stereo
signal when transmitted. Little, if any,
meaningful data has been published
on this topic.

If the marketplace is to make a pru-
dent decision as to which AM stereo
system to adopt as a standard, should
not the relative merits of each system
be dealt with extensively?

I believe that it is time for the trade
publications of this industry to make
an effort to publish articles by reliable,
competent sources regarding AM
stereo test data during actual opera-
tion in the field.

James S. Stanley
Hesperia, CA

HEAD RE-LAPPING
AND NEW HEADS FOR AMPEX
Worn cartridge and reel to reel heads re-

contoured and re-lapped for original perfor-
mance. Send for free brochure.

R.K. Morrison Co.
819 Coventry Road @ Kensington, CA 94707
(415) 525-9409
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To continue receiving
your free subscription,
Please fill out your
reverification card
in this issue.
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SMPTE-82 update

Our coverage of the fall SMPTE-82
convention held in New York last
November is contained in our January
1983 issue, pages 92-110. A couple of
exhibitors who shared booths with
main exhibitors were inadvertently
missed in this coverage. The following
notes are an update to correct these
omissions:

e Film/Videc Equipment Service
Company of Denver, CO, shared a
booth with Cinema Products. The com-
pany exhibited the Wide Eye I and II
wide-angle lens attachments for
ENG/EFP video zoom lenses; sealed
lead-acid battery packs and chargers
for camera power sources that they
market for Portable Energy Products;
and their capabilities to provide service
on lenses for TV and film cameras/-
equipment.

Product literature from Film/Video
may be obtained by circling (481) on
our Reader Service Card.

e Artel Cammunicaitons was missed
in the fiber-optics story on pp. 126-127.
They were at the show in a corner of
the Camera Mart booth. Details of the
Artel fiber-optics line may be obtained
by circling (482) on our Reader Service
Card.

BE staff

B

Never obsolete! Unique re- = =
settable strapping protects |
on all power systems—even
3-phase—if you should
change line voltage. “On” all
the time, to protect con-

stantly. Immediate shipment. — - g
Quantity discounts. Money CALL BILL JOHNSON
back guarantee. Order today. 215/544-8879

EAGLE HILL ELECTRONICS, INGC.
41 Linden Avenue Rutledge. PA 19070
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Video & Audio C st dmpls. TV Audlo & Recd Prad Consoles
OPAMP LAB3 INC (213) 934-3566

1033 N Sycamore Av LOS ANGELES ZA, 90038
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1-800-431-3232
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CASH FOR
YOUR TOWER

(Need a new tower?)

IS

e Sale leaseback
arrangement

¢ Professional
management
and maintenance

e Relief from liability

¢ Relief from tower
maintenance

* Repurchase option

e Low monthly
lease payments

¢ Fiee up cash from
your fixed asset

* New construction or
existing tower

CALL US TODAY

(817) 261-5353
Ask for
Jim Tiner, President,
Tiner Associates, Inc.
24 Hour Phone

TINER COMMUNICATION
SERVICES, INC.

A complete tower service system
616 Six Flags Drive, Suite 136
Arlington, Texas 76011
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have been hapning
at Singer Broadcast

a8 Design
improvements

s Higher quality
components

m A new FM exciter

For more information contact us.

SINGER BROADCAST
PRODUCTS, INC.

P.G. BOX 5500
CHERRY HILL. NEW JERSEY 08034
TEL: 609-424-1500
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new
products

TEC feature added
Since Jan. 1, 1983, all Fortel Y-688% total error correc-
tors have included DYNA-TRAC. The new feature allows
the equipment to operate with Sony BVU-820 slow-
motion U-Matic systems for full reverse play speed to 3X
forward capabilities. A field modification for previous
production models of the Y-688% is available.
Circle (530) on Reply Card

Greater delay times
The Eventide Clockworks 1745M digital delay line is
now available with delay lengths eight times longer than
original models. Delays of 2.5s (or 5s in the double mode)
are possible. Retrofits for previous 1745M models are
available.

Circle (531) on Reply Card

Phono preamp
A 3-year warranty backs the Ramko Research PRIMUS
series laboratory-standard turntable preamplifiers. THD
at 0.0018% maximum, unmeasurable IM distortion and a
-93dB A weighted hum and noise rating are claimed.
Maximum output is +26dBm.
Circle (532) on Reply Card

Tension gauge
The CB series of tape tension gauges from Tentel are
designed for use with 1-inch C Format machines, such as
the Sony BVH 2000 and Ampex VPR 2. The product uses
miniaturized ball-bearing rollers on the three measuring
probes.

Circle (533) on Repiy Card

Video projector

AQUARAY color video projectors include micropro-
cessor circuitry to maintain monitor alignment and
analyze circuit operations. Produced by Electronic
Systems Products, the projectors produce 400lm peak
white output on curved or flat screens, 4-20 feet wide.
The AQUARAY is portable.

Circle (534) on Reply Card

Shipping cases
From three to 10 %-inch or %-inch videocassettes, with
or without storage boxes, may be contained in Plastic Reel
Corporation of America’s new shipping containers. Plio-
Magic positive locking of the polyethylene polymer case
ensures safe shipping. Carrying handle and address card
holder are featured.

Circle (535) on Reply Card

CRT cleaner
Complementing its line of recording heads and
recorder maintenance products, Nortronics offers the
CMP-160 antistatic CRT screen cleaner. The non-corro-
sive spray is usable on metals, plastics, painted surfaces
and elastomers.

Clrcle (536) on Reply Card

Tape evaluator
The Elcon 254, marketed by Television Equipment
Associates, accommodates 1-inch tape exclusively. An
improved display of tape conditions includes three linear
LED units representing “top edge,” “video” and “bottom
edge.” A printout of the evaluation is produced. Tape is
cleaned during evaluation.

Circle (537) on Reply Card
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Cable bundling device
New from Dennison Mfg. Company is the Flip-Clip
fastener. Molded from type 6/6 nylon, the devices are
available in various colors. No tools are required for in-
stallation. Reuse and removal are possible. Bundle
diameters to Yz-inch are fastened with a simple twist.
Circle (538) on Reply Card

Digitizing camera
Direct camera to disc storage of high resolution digital
images is possible with the Datacopy 322D solid-state
camera. A selectable data rate is possible. A motor-driven
CCD array captures images to a resolution of 1720x2592.
Circle (539) on Reply Card

Improved software
CMX/Orrox has announced improved software for THE
EDGE editing controller system. Faster match framing,
simpler list manipulation and easier A/B roll editing are
the result.
Circle (540) on Repiy Card

ENG capbung
Custom-built cable assemblies for any combination of
ENG camera and VTR have been termed “gorilla-proof.”
The Connector Systems (BIW) cables include a highly flex-
ible stainless steel armor covered by a rubber jacket. Con-
nectors are molded directly to the armor.
Circle (417) on Reply Card

Remote control

R e R A

T
 MMODEL MAG — 600 RAEMOTE CONTROL & |

|!b

1

Raise and lower commands with LED status indicators
and analog telemetry return for 16 channels are available
in the Moseley Associates MRC-1600. This microproces-
sor-designed remote control system includes digitally
displayed data for increased accuracy of meter readings.

Circie (418) on Reply Card

Uplink terminal
A 90% efficient switching cathode power supply is in-
cluded in the MCL model 10717 3kW C-Band TWTA
uplink terminal. The single cabinet system provides
2.8kW of flat usable power in the 5.925-6.425GHz spec-
trum. A Thomson-CSF 3640 TWT tube is used.
Circle (541) on Reply Card

Turntable system

Gotham Audio Corporation, which represents the EMT-
Franz organization in the United States, has introduced
the EMT938 turntable system. Including the turntable,
tonearm and built-in equalizer amplifiers, the system pro-
vides a nominal +4dB into 2009. Direct drive and three
speeds (33% rpm, 45 rpm and 78 rpm) accompany a 0.5s
start time.

Circle (542) on Reply Card I IIQ)))I



AN EVOLUTIONARY
MILESTONE IN
TV SIGNAL

Broadband analog signals can‘nowbeieliatly and cost-
effectively trensmited over fiber optic tables, opening
the door to levels of system performance and capability

simply not pcssible with conventional metaltic catle Sys-

tems.

Developed by Grass Valley Group-the ulidlispued world
leader in video switching and distribution equiprrent for
television broadcasting and production—WAVELINIK
equipment is already in use internationally.

LLICIV

=

Present applications in the T/ broadcast and preduction
industry include interconn=ction between studios, trans-
mnitters satellile eanimstations; buildings, remofefacilities
[anél microwave station .

Our extansive experiente will assure you a WAVELINK
isystem designed to fit you: exact needs. Call on our
warldwide sales’ and service network to help you dis-
covertre fiber optic advartage.

= 1

FIBER OPTIC COMMUNICATIONS: e

THE GRASS VALLEY GROUP, INC..
P.O. Box 1114 « Grass Valley, Califarnia 95945 USA . Tel. (916) 273-8421 « TWX 910-530-8280
A Tektronix Company

Circle (128) on Reply Card
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Oh God!

You’re sitting there - working hard
when someone yells that the audio has gone!
Of course you turned the sound off on 20
monitors - if you hadn’t, you couldn’t hear
yourself think. Then comes that phone call,
someone yelling or an irate superior,
“You’ve lost the !x*!x*! sound!”

“Oh God!”’ - you think to yourself. We
have $100,000 worth of equipment and I can’t
tell if we lost the audio! It happens to all of us
at one time or another, but why hasn’t
someone come up with a simple, inexpensive
device to help all of us.

Well, thank goodness! Video Aids of
Colorado has! It took our engineers 26
minutes to design, develop and test a product
that may just save you a lot of problems,
hassles and ugly words. It is designed so if
there should be any loss of volume (and you
can set the sensitivity) it will set off an alarm
bell and/or a light, as well as cause your
digital clock to flash. Thus you have a
permanent record (as required by the FCC) as
to any interruptions.

Where else could you use an AUDIO ALARM?

Control room to/from... Relays...

Cameras to van... Video to control. . .
Remote units to. .. Security. ..
Helicopters to... # of monitors. ..
Transmitters to... Other...

Just think of what one minute off the
air will cost you! Now you will be the first to
know of an audio problem (not get it 2nd, 3rd
or 4th hand). The Audio Alarmis very easy to
install, as it comes in a complete, ready to
plug-in unit.

Call your video dealer NOW! If you can’t
remember your dealer’s phone number, call
us immediately and we will be glad to direct
you to one of our stocking dealers.

VIDEO AIDS OF COLORADO
(303) 443-4950

(800) 821-0426

P.S. Yes, wehave Video Alarms too!
Ask us about them!

Circle (129) on Reply Card
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businesss

Sony Betacam flys high
A recent episode of NBC' Fantasy series used taped
segments produced by two Sony Betacam units, which
were suspended from a hang glider used in the dreams-to-
reality program.

Harris Digifont adds capability to Iris Il
Harris Video Systems has announced that the Digifont
character generator is now available for the Harris
Digigraphix graphics equipment for use with its IRIS II
digital still-store units. Chyron Corporation engineered
the font generator.

Dubner CBG 2 provides animation
A Dubner Computer Systems CBG 2 graphics generator
is in operation at WRAL-TV, Raleigh, NC, providing
animated weather displays. The CBG 2 system has also
been used for graphics and screen animation in the NBC
Knightrider series.

WCIU broadcasts ltalian programs
Station WCIU-TV 26, Chicago, and its affiliate in

Telex Communications has announced the acquisi-
tion of the Singer Audio Visual Division of Singer
Company of Canada Ltd. in Scarborough, Ontario.
The company name was changed to Telex Com-
munications Ltd.

Orrox Corporation has announced that its Satcom
subsidiary has suspended manufacturing of DBS
systems following a reduction of perceived oppor-
tunities in the DBS industry brought about by intense
price competition from Japan and the lack of
available external funding for Satcom’s operations.

The West Coast sales office of Gotham Audio Cor-
poration and its subsidiary Gotham Export Corpora-
tion has been relocated on the premises of Quantum
Audio Labs, a company recently acquired by
Gotham. The new address is 1909 Riverside Drive,
Glendale, CA 91201; 1-213-841-1111,

Quad/Eight Electronics has announced that
Kenneth C. Davis, Jr. has acquired the company. Bud
Bennett, who founded Quad/Eight in 1962, will re-
main with the company as chairman of the board
and Davis will assume the duties of president.

AF Associates has delivered a 45’ x 8’ mobile unit to
the NBC-TV Network for its major sporting events.

Crawford Communications has purchased Ampex
audio and video equipment valued at $1.2 million for
installation in its new post-production facility in
Atlanta.,

Satellite Television Corporation (STC) has signed a
time and materials contract, estimated at $250,000,
with the Communications Systems Division of RCA
Corporation to provide design work for the integra-
tion of equipment for STC’s Broadcast Center to be
built near Las Vegas, NV.




Milwaukee, W55AS, have begun improved operation
with a new antenna from Alan Dick (Canada); a transmit-
ter from Townsend Associates; and a waveguide from
MCI. Program fare includes a weekly 2-hour feed, via
satellite, from Radiotelevisione Italiana (RAI), an Italian
TV network.

Mycro-Tek improves 7000 character generator

Mycro-Tek, a division of Mergenthaler Linotype,
Wichita, KS, has announced the interface capability of
the Mycro-Vision 7000 character generator to the upgrad-
ed National Weather Service forecast wire service. In
another announcement, the company said that a 7000 ti-
tling system has recently been donated to the Wichita
State University TV production department.

Davis buys Quad/Eight
Quad/Eight Electronics has been acquired by Kenneth
C. Davis, Jr. Bud Bennett, who founded Quad/Eight in
1962, will remain with the company as chairman of the
board, and Davis will assume the duties of president.

WOR Radio, New York, has agreed to purchase the
News Fury system from BASYS, Mountain View,
CA.

M/A-COM has announced the sale of satellite receiv-
ing systems to National Cable Television Institute,
Denver, CO, and Jones Intercable, Englewood, CO;
and sales of terrestrial microwave equipment to Pye
TVT Ltd., Cambridge, England, for use in the Korean
Broadcast System.

Dielectric Communications has appointed Len-
brook Industries Ltd. as representative for all of
Canada, with offices in Calgary, Montreal, Toronto
and Vancouver.

Compucon has opened an East Coast office, located
at 1200 New Hampshire Ave. NW, Suite 320,
Washington, DC 20036; 1-202-293-5731.

BASYS has relocated to 2685 Marine Way, Mountain
View, CA 94043; 1-415-969-9810.

TTC (formerly Television Technology Corporation)
has announced the establishment of a new division
to serve the international market for LPTV and com-
mercial program satellite systems. The address is
5970 W. 60th Ave., Arvada, CO 80003;
1-303-423-1652.

EECO’s Electronic Products Division has formed a
customer service department. To contact the new
department, call 1-714-835-6000, ext. 419.

Sony’s corporate communications department is
now located at the following address: Sony Corpora-
tion of America, One Sony Drive, Park Ridge, N]
07656; 1-201-930-6432.

Hitachi Denshi America Ltd. has introduced the
Everex name for the equipment in its new r
Visual Products Division. l LD =))))l

Perfect Timing,

PROGRAMMABLE
CLOCKS

CONTROL TIME THE EAYSY,
ECONOMICAL WAY

S M =i
- o 9 a G a:

750 L SERIES
One or Two Events,
Thumbwheel Programming
$330-410

Up to 96 Events Stored
in Random Access Memory
$1250-1725

ES 790
1000 Events, Microprocessor-
Based, 32 Output Channels
$2190

Many More Units Available
Contact Us or Our Dealers
We’ll Be Happy to Help!

(213) 322-2136

142 Sierra St., El Segundo, CA 90245

\— J
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NewSs I
International Wholesalers

INDUSTRIAL & First US mfirack
digital recorder sale
p R o FESS I o N AL Anyone who has heard digital audio compared to even
present analog audio technologies is impressed. For those
who are not able to hear the difference, perhaps some
V| D E o p n I c E numbers would be equally impressive.

Dynamic range: >90dB

Frequency response—flat: 20Hz-20kHz

Harmonic distortion: < 0.05%

Wow/Flutter: inmeasurable

These specification values did impress John Moran of
Digital Services, a Houston equipment rental firm.
However, several other characteristics of the Sony
PCM-3324 professional multi-track digital audio recorder
also played a part in culminating the first sale of the Sony
system outside Japan to the Texas organization. Moran
said that he is convinced that the PCM-3324 represents
the first standardized digital machine, and that other

manufacturers will follow the Sony lead with the format
to maintain compatibility.

The 24-channel audio recorder includes separate time
code and internal control tracks. Using Y-inch tape
materials, the system also records two analog tracks,
designed as part of a system that adds a provision for
razor blade editing capabilities to the sound technicians.

U-matic %" Color Monltor Digital TV S.ignals transmi“e.d .
SONY VP 5000 . ... $1390 SONVEVMAZS0.. ... 5602 between BBC studio centers on optical fiber
SONY VO 5600 . . . $1690  SONYCVM1900...... .. $870 . )
2ONY VO 5800 | 33270 SONYPYMB00O 300 Digital TV signals of the receptly approvgd CCIR stan-
SONYVOS850 ............. ng :sgg%gtgzngmgg.,..gggg dard were successfully transmitted by optical fiber link
SONY VO 4800 [ ’52410 EC 25" COL : :

e CP55sa 82200 PANASONICCT 110MA . 2360 betwefen two TV stud'lo'centers in De'cember 1982. The
JVC CR 6650 $2900 §ﬁﬁﬁ§8&':€§é’%%%“ﬁg' - gg?g experimental transmission used equipment developed
NECRAIO0 ... 00 PANAONCEIR fogN T ins and built by the BBC Research Department at Kingswood
PANASONIC NV 9400 $1060 EANASSRJI% g ;gggM . ggzg Warren.
PANASONIC NV 9240 ..$3100  PANASONI L . . L . ) )
PANASONIC NV960O ... 54990  PANASONIC CT10,000M 5400 The optical fiber cable, containing eight graded-index
gﬁNﬁggmg%;ggo 22888 j’cg“\a%f;'&WVSZ’OC’B -...8600 multimode fibers, was installed by British Telecom in the
N ' JVCAVZ,OOO'""""_"'v'."""sss\r,%% existing ducts between the BBC studios at Lime Grove
Special Effects c and Television Centre, a path length of about 800 meters.

Generator ameras he signal ‘ried ingle fiber, the basic bi
SONY SEG 2000 3600  SONYDXC1800K ......... $2350 The signals were carried on a single fiber, the basic bit
PANASONIC WJ 4600 §1650  SONYDXC-6000L . ... ...$9100 rate of 216Mbit/s being increased to 270Mbit/s by channel
gﬁmggmg:’éé’fgg ggggg éXﬁL‘%’éﬁ?gWJ&o ' 52288 coding. A direct modulated 820nm laser transmitter was
JVCKM2000 . . . . .. $4400 iﬁﬁﬁégk}l% mg%g g;gg used, the power launched into the fiber being 600, W.
:g?:ggmu’c""”? :&38‘6’ PANASONIC WV3400 6X . 8990 As the TV signal was in separale component form,

gﬁNﬁggN:g WSdgg?;\;".giogg original RGB quality was obtained at the receiving ter-
SONYSL(;/:;B;“GUSMN 62000 PANASONIS wago0 a9 minal. Avoiding intermediate PAL coding will allow
= PANASONIC WV39908 .. ... 2350 , i
PANASONIE NV B350 5950 pANASONIC Wv39908. ”25‘90 remot'e' dow nst'reaym processing (for example, golor
PANASONIC NV 8950 §1420  HITACHIFP 10 UC %2000 separation overlay and special effects), to be done with a
PANASONIC NV 8500 $2500  HITACHI FP 21 $7000 recision that has up to now been iev nly at
JVCBRG4OO .............. $1300  |KEGAMI ITC 730 56000 Precisio ha as up to been achieved only at the
JVC BR 6200 8939 source itself.
Lighting
(s 1o U-matic Tape Gi1og SMIHVICTORK74 $675
Kes20 ‘314:20 Smconae e E(d):t?nr’osrgﬁii)rmanon see “Optical Fibers For Digital Studio Int ti B
A _ _ . s For Digital Studio Interconnections,
igAgg 2;?:8 Automatic Edltlng BE March 1983, page 300.
KCS 10 BR . $1325 Control
KCS 20 BR $15.39  SONYRM 440 ... .$1300
KCA 30 8R $16.99  JVCRM 88 52500 ) .

KCA 60 BR $23.65 JVCVE9O............. ... 541020 Alexanderson inducted into
Tripods-Heads:Dollles  PANASOMCNVAS00 . $1125 Inventors Hall of Fame '
BOGEN 3069 8375 PANASONIC AUA 70 $5900 Dr. Ernst F. W. Alexanderson, the late General Electric

Company engineer whose high frequency alternator gave
1 '800'327'0596 the United States its start in the field of radio communica-
tion, was inducted recently into the National Inventors
- . .
International Wholesalers | /o fenein ariingon, va
o A native of Sweden, Alexanderson worked at GE’s
17866 Ipco Road, N. Miami, FL 33162 (305) 940-7542 engineering laboratories in Schenectady, NY, from
Send $5.00 for our complete industriai catalog. 1901-1948. His inventive genius made it possible to
We carry the complete line c(>:f SONY, JVC, gé\NASONEIEC,QHITACéPgiT, NT%cBgEG%QMg transmit the human voice for many thousands of miles,
CROSS POINT LATCH, SMITH VICTOR. SENNHEISER. SHURE, QUICKSET, ITE. , oy . , ;
LOWEL. Phone or write us for the lowest prices anywherel We gladly honor linking country to country and continent to
American Express, Visa, and MasterCard by phone or mail. continent. He died in 1975. I :I;))))]
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calendar

May 21

“Production Lighting Techniques” is the subject of an
all-day seminar organized by the Hollywood Section of
the SMPTE. It will be held at Universal Studios, Stages 43
and 44.

Some of Hollywood's directors of photography will
demonstrate and discuss typical, full-scale lighting situa-
tions for film and television, as well as possible solutions
to some of the problems inherent in lighting certain in-
terior and exterior sequences. Ample time has been set
aside for questions and discussion. For further details
and seminar registration forms, contact: Jack Spring,
Eastman Kodak Company, 6706 Santa Monica Blvd.,
Hollywood, CA 90038; 1-213-464-6131. You may also con-
tact Howard La Zare, Consolidated Film Industries, 959
N. Seward St., Hollywood, CA 90038; 1-213-462-3161.

May 25-26, July 19-20

Two-day workshops for those involved with video-tele-
conferencing will be held in May in Washington, DC, and
in July in San Francisco. The workshops feature an over-
view of the video-teleconferencing field, from basic defi-
nitions to the latest technological developments. For
registration information, contact: PSSC, 1660 L Street,
NW, #907, Washington, DC 20036.

May 28-June 2

The 13th International TV Symposium will be held
in Montreux, Switzerland. A technical exhibition is
planned. Keynote addresses will focus on HDTV.
Wireless TV broadcasting, cable TV broadcasting,
digitization of video signals and home terminals will be
included as session topics. A roundtable discussion
among invited speakers, other experts and symposium
participants will also be featured. For more information,
contact the International TV Symposium and Exhibition,
P.O. Box 122, CH-1820, Montreux, Switzerland.

June 1-3

The 1983 IEEE MIT-S International Microwave Sym-
posium will be held at the Sheraton Boston Hotel. Paper
topics include the following: solid-state devices and cir-
cuits, filters and multiplexers, passive components,
microwave systems and high power techniques. For
registration information, contact Frank Leith, Alpha In-
dustries, 20 Sylvan Road, Woburn, MA 01801.

June 19-22

The 19th Annual International Conference on Communi-
cations will be held at the Sheraton-Boston Hotel, Boston.
Approximately 2000 scientists, engineers and electronic
industry leaders are expected to attend. For more infor-
mation, contact Dr. Leon J]. Ricardi, MIT Lincoln
Laboratory, P.O. Box 73, Room D-422, Lexington, MA
02173.

June 27-29

Videotex '83 will be held at the New York Hilton. Ses-
sions include the following: “Videotex and the Media:
Contending with Dollar Decisions”; “Advertising on
Videotex: Can You Count on It?”; “Content and Design:
Getting it Right”; and “Focus on Teletext: Setting a Fast
Pace.” For more information, contact: Pam Fendel. Lon-
don Online, 1133 Avenue of the Americas, 33rd
Floor, New York, NY 10036; 1-212-692-9003. =T

P.O. Box 1495

TELEPHONE
INDUSTRIAL SCIENCES;, INC. Outside U.S.A. 01 (304) 373-6782

3521 S.W. 42nd Avenue In Fiorida (904) 373-6783

Sales (800) B74-7590

Gainesville, Florida 32602 Service (800) B74-7874

U.S.A.

CABLE
TWX 810-825-2307
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The Star
Of The Show

A fully remote
controlled FM
transmitter
with features
for total
automation and
satellite feed.

A transmitter
with micro-
processor based
digital diag-
nostics, built-
in alarm
points, a
mMemory, even
the ability to
talk to the
factory’s
computer.

All of this
with a super-
low distortion
exciter, in a totally solid-state
one kilowatt transmitter. Or, a
single tube 3.5 kilowatt.

Get both from QEI, the FM
people. For more information call
John Tiedeck at 609-728-2020

The New 695T1KW

Box D / Williamstown, NJ 08094
Phone (609) 728-2020
Telex Il (TWX) 710 942 0100

_QEi

QEI Corporation

L

Stainless has appointed Robert A. Farrington as presi-
dent and chief operating officer, succeeding Henry J.
Guzewicz, who will continue as chairman of the board of
directors and chief executive officer. Richard J. Eberle
will assume the office of vice chairman of the board of
directors, relinquishing his present position as executive
vice president to Jess C. Rodriguez, who until now has
served as vice president and director of sales. John L.
Windle will become vice president, engineering, moving
up from his current position as chief engineer of design
and fabrication.

John D. Rittenhouse has been elected group vice presi-
dent of RCA Corporation, He had served since 1981 as
division vice president and general manager of the RCA
Picture Tube Division in Lancaster, PA. In other an-
nouncements, the company elected James Vollmer
senior vice president, technical evaluation and planning;
and RCA Americom presented its first Technical Ex-
cellence Award to Irving W. Harrison, for work that
resulted in a redesign of the tracking, telemetry and con-
trol computer software systems that maintain the com-
pany’s communications satellites in their orbits.

Richard R. Green has become PBS’ director of engineer-
ing development. Green was formerly director of the Ad-
vanced Engineering Technology Laboratory for CBS,
where he was responsible for research and development
activities in advanced video systems, satellite com-
munications, fiber-optics and laser technologies, and
computer generation and processing of imagery.

BGW Systems has announced the promotion of Irwin
Laskey to director of sales and marketing. Laskey joined
BGW Systems in 1978 as a sales representative and was
later appointed sales manager.

Tom Long, previously associated with Tektronix, has
assumed the position of executive vice president for
Analogic Corporation.

John Camarda has been named sales representative,
broadcast products, for Elector USA. Camarda was
formerly director of marketing for RF Technology.

Frank G. Shufelt has been named New England regional
sales manager for ADDA Corporation. He was formerly
New England and Metropolitan sales manager for
Ampex Corporation.

The appointment of Jim Lucy as vice president of
marketing was announced recently by Elcom-Bauer.

Appointment of Richard J. Quinlan as Eastern regional
sales manager has been announced by Shintron. Respon-
sible for all company sales activities in New England,
New York, the Middle Atlantic States and the Southeast,
Quinlan comes to Shintron from his previous position as
national sales manager at US JVC Corporation.

Datatron has announced that S. Douglas Sorensen has
been appointed Northeast regional sales manager for the
Video Systems Division. Sorensen will be based in the
Boston area and will be responsible for the territory in-
cluding Illinois, Indiana, Ohio, West Virginia, Maryland,
Delaware, the District of Columbia, as well

as the Northeastern states. (BE)))



ad index

ADCProducts ......... ... ... 29
ADDA COIP. .ot 49
ADMTechnology . ......civviiiiiinennn.. IFC
Agfa-GeveartInc........... ... o it 77
Allied Broadcast Equipment ............... 127
AmpexCorp. ...ttt 8-9,25,27
Andrew Corp. ...t e 43
Asaca/Shibasoku Corp. of America........... 31
AudiotechniquesiInc. ..................... 135
B&K PrecisionTool .............. ... .. ... 52
Belar ElectronicLabs ..................... 134
BeldenCorp. ....... .ot 45
BeyerDynamics. . ..., 111
Bosch-Fernseh............................ 71
Calvert ElectronicsiInc...................... 35
CanareCable,Inc. ....... ... .. ... .. .. ... 42
CetecAntenna ...................cccvu... 38
CetecVega........ooiiiiiiiiiiiiinn.. 57
Christie ElectricCorp............ ...t 86
ComexSystems.........c.ciiiiiininn... 110
ComtechDataCorp. ......... ... .. 4
Conrac Corp. . oo i i e 68-69
Continental ElectricMfg. .................. 138
CrosspointLatchCorp.......... ... ... ..., 152
PeterW.DahllInc. .......... ... ... ....... 114
Data CommunicationsCorp. ................ 1
DatumiInc. ...... .. 108
VictorDuncanlinc.................ccuun.. 122
Dynair ElectronicsiInc. ......... .. ... ... ... 65
Dynatech DataSystems .................... 94
EECOINC. ..ot e 95
ESE ... e 143
Eagle Hill ElectronicsInc. ................. 139
ECHOIlab,Inc. ...... ..., 78
ElectrexCo. .. ... i i i 54
Electrohomeltd. ........... ... ... ... .... 120
Environmental SatelliteData . .............. 133
ExcaliburIndustries ........... ... ... ..., 132
FarrtronicsInc. ....... ... i 132
FidelipacCorp. ... 56
FujiPhotoUS.A.Inc. ....... ... ..o it 81
GECMichael ........... ... . it 93
General ElectricVideo .................... 109
GouldInc. ... i 103
Grass ValleyGroup . ............. 7,34,72-73,141
HM Electronics,Inc. ........ .ot 76
Hallikainen & Friends ...................... 70
HarrisCorp. . . oo oot e e 23,84
HarrisVideoSystems ...................... 79
Harvey Professional Audio/Video ........... 123
Hipotronics,Inc. ........ ... .. ... . ... .. .. 58
Hitachi Denshi Americaltd. ................. 3
lkegami ElectronicsiInc. ................. 82-83
Industrial SciencesInc. ................... 145
InovonicsInNC. . ... e 62
International Wholesalers ................. 144
JBL,INC. ..o 121
JVCCorp.of America .............. .o, 63
L-Wnternational ... ...................... 134
LaumicCo.Inc. ....... .. i 126
LeitchVideoLtd. ......... ... ... oo, 59

LerroElectricalCorp. .. .......... ... ..., 33,107
McMartin Industries, Inc. ................... 86
3M MagneticTape ..........ccoiiiiiin... 50-51
3M Professional A/V. . ................... 88-89
MCl/iQuantel ....... ... i 5
Marti Electronics . . ......... .. ... ... ... 122
McCurdy Radio Industries ................. IBC
MicrodyneCorp. ... 55
Microphonics . ......... ... . . i, 139
Microtime,Inc. . ... i 99
Midwest Corp. ........ e 1
MinoltaCorp. ... 28
Modular AudioProducts .. ................. 128
R.K.MorrisonCo. .............ciieiine... 139
Moseley AssociatesInc.................... 119
NTlIAmericalnc. ... ... i, 85
Opamplabs............. .. oo it 139
OrbanAssociates . ...........cciviuinnn 24,39
J.Osawa & Co.,Ltd........... ... ... ..... 129
OtariCorp. . .ot 20-21
PanasonicCo......... e 136-137
Perrott Engineeringlabs .................. 128
PESA Piher Electronics,S.A. ............... 112
Philips Television Systems ................. 67
PolarResearchlinc. ......... .. .. ... ... ... 40
PolylineCorp.. . ... oo 135
Potomac Instruments . ............ ... ... 62
QE.L e 146
Quad-Eight Electronics. . .................. 116
RamkoResearch ..................... 36-37,75
Restoration ......... e e 133
RossVideo . ........ it 47
Sachtler GmbH/Sachtler Corp. of America....115
SakiMagnetic ......... ... il 66
HowardW.Sams & Co.,Inc. ................ 124
ESY=] s [o7'0 ] (= R 11
Shintron ... ..o e e 44
ShureBros.Inc. ......... i 61
Singer Broadcast ProductsiInc.............. 139
SonyCorp. ... 104-105,114
SpectraSonics .. ... 102
Spectrum Planninginc...................... 54
StainlessInC. . ... ... i 125
Standard Communications ................. 91
Standard Tape LaboratoryInc............... 129
Studer ReVox Americalnc................... 66
Swiderski ElectronicsInc. ................. 134
TaberMfg.Co. ... 138
Tascam div TEAC Corp. of America........... 18
Tektronix,Inc. ....... ... .. ... ... 12-13,15,17
TelcomResearch......................... 101
Tele-CineCorp. ..o vt 74
Texscanlinstruments ..................... 117
Thomson-CSFBroadcast .. ................. 53
Tiner Communications Services, Inc. ........ 139
UNRRohn........ s 127
UREl e e e 92
Video AidsofColorado . .. ................. 142
VideotekInc. ....... e 92
Ward-Beck Systems Ltd. . .................. BC
WinstedCorp. ... 126
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professional
services

VIR JAMES P.C.
CONSULTING ENGINEERS

Applications and Field Engineering
Computerized Frequency Surveys
3137 W. Kentucky Ave.—80219
(303) 937-1900

DENVER, COLORADO
Member AFCCE & NAB

STEIGER, HURRAY &
ASSOCIATES INC.

Broadcast Technical Consultants
ANTENNA SYSTEM SPECIALISTS
6816 Westview Drive
Cleveland, OH 44141
(216) 526-7187

RALPH E. EVANS ASSOCIATES
CONSULTING COMMUNICATIONS ENGINEERS
216 N. Green Bay Road
Suite 208
Thiensville, WI 53082
Phone: (414) 242-6000 Member AFCCE

ATLANTIC RESEARCH CORPORATION
Jansky & Bailey
Telecommunications Consulting

Member AFCCE

5390 Cherokee Avenue
@ Alexandria, Virginia 22314
(703) 642-4000

Ca1awWorld inc
AM ¢ FM o TV ¢ LPTV
Computerized
Allocation Studies/Directories
1302 18th St., N.W., Suite 502
Washington, D.C. 20036
(800) 368-5754 (202) 296-4790
Established 1971

D. L. MARKLEY

& Associates, Inc.

CONSULTING ENGINEERS
206 North Bergan
Peoria, lllinois 61604
(308) 673-7511
Member AFCCE

R. L. HOOVER

Consulting Telecommunications
Engineer
11704 Seven Locks Road
Potomac, Maryland 20854
301-983-0054
Member AFCCE

CHARLES F. KOCHER, P.E.

Consulting Radio and TV Engineer

Allocation Engineering
Antenna Systems

27235 Berkshire Drive
Southfield, Michigan 48076
(313) 357-2304
Member AFCCE

Radiotechnicues

RADIO CONSULTING ENGINEERS

STATION DESIGN AND SERVICE
ELECTRONIC PRODUCT DESIGN

Edward A. Schober, P.E.
402 Tenth Avenue, Haddon Heights, NJ 08035
(609) 546-1841

RADIO ENGINEERING CO.
CONSULTANTS
NORWOOD J. PATTERSON

BOX 420
SANTA YNEZ CA 93460
(805) 688-2333

Serving Broadcasters over 35 years

MIDWEST ENGINEERING ASSOCIATES
Consulting Engineers
150 Wesley Rd.
Creve Coeur, lllinois 61611
E Phone (309) 698-3160
A F. W. Hannel, P.E.
Member AFCCE

SINCE 1952 Tel. 201-627-7400

MICROWAVE SERVICES
INTERNATIONAL, INC.
SATELLITE AND TERRESTRIAL SYSTEMS
CONSULTANTS » ENGINEERS » CONSTRUCTORS
FREQUENCY COORDINATORS
VICTOR J. NEXON, PE 266 W. MAIN ST.
PRESIDENT DENVILLE, NJ 07834

MEMBER AFCEE

BROADCAST ENGINEERING
SERVICE COMPANY
TV-FM-AM Field Engineering—
Emergency Maintenance — Turnkey Instaliation —
System Design— Survey and Ctitique —
Interim Maintenance or Chief Engineer

B ES COMPANY
100 Star Trail, New Port Richey, Fla. 33553, 813-868-2989

SMITH and POWSTENKO
Broadcasting and Telecommunications
Consultants
2000 N. Street, N.W.
Washington, D. C. 20036
(202) 293-7742

EFFICIENT USE OF AVIATION ASSETS
PAUL F. KELLEY C.P.
AVIATION CONSULTANT
SMEL, R-H, INST, A-H, CFIi, CGI-Al, A&P
15 yrs. Broadcast Exp. FCC General Lic.
ENG Installations, Heliport
Construction Maintenance and Pilot
Quafifications
165 Garfield Ave., Hyde Park, Ma., 02136

Advertising Sales Offices

NEW YORK, NEW YORK
Joe Concert,

Phone: (212) 682-6630

Anita K. Gold

Phone: (212) 682-6040

630 Third Ave., Eighth Floor
New York, NY 10017

KANSAS CITY, MISSOURI

Jan Winters,

P.O. Box 12901, Overland Park, KS 66212
Phone: (913) 888-4664

SANTA MONICA, CALIFORNIA
Herbert A. Schiff,

Schiff & Associates

1408 Santa Monica Mall, Suite 200
Santa Monica, CA 90401

Phone: (213) 393-9285

BROADCAST

enGineerIiNG

LONDON, ENGLAND

John Ashcraft & Co., John Ashcraft
12 Bear Street

Leicester Square, London WC2H 7AS
England

Phone: 930-0525

Telex: 895-2387

AMSTERDAM, HOLLAND

John Ashcraft & Co., John J. Lucassen
Akerdijk 150A, 1171 PV-Badhoevedorp,
Holland

Phone: 0-2968-6226

Telex: 11640

TOKYO, JAPAN

Sumio Oka

International Media Representatives, Ltd.,
2-29, Toranomon 1-chome, Minato-ku
Tokyo 105, Japan

Phone: 502-0656

TAIWAN, R.O.C.

Antony Liu

Long Life Advertisement Agency Co.
P.O. Box 36-1094

BF-3.50.sec 5

Making E Road

Taipei, Taiwan

Telephone: (02) 760-2468

Telex: 25923 Fondland

Cable: Longad Taipel

NORWOOD, AUSTRALIA

Hastwell, Williamson, Rouse Pty. Lid.
P.O. Box 419

Norwood 5067, Australia

Phone: 332-3322

Telex: AABT113
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classified

Advertising rates in Classified Section are 75 cents
per word, each insertion, and must be accompanied
by cash to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge, $10.00.

For ads on which replles are sent to us for forward-
ing (blind ads), there is an additional charge of $10.00
per insertion, to cover department number, processing
of replies, and mailing costs.

Classified columns are not open to advertising of
any products regularly produced by manufacturers
unless used and no longer owned by the manufacturer
or distributor.

TRAINING

ELECTRONICS DEGREE by correspondence. Earn
A.S.E.T. then B.S.E.T. Free catalog. Grantham College
of Engineering, 2500 La Cienega, Los Angeles, Califor-
nia 90034. 7-82-tfn

FCC GENERAL RADIOTELEPHONE operators license
through cassette recorded lessons at home plus one
week seminar in Boston, Washington, Detroit or
Philadelphia. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Preparation,
1201 Ninth, Manhattan Beach, Calif. 90266, Telephone
{213) 379-4461. 8-81-tfn

EQUIPMENT FOR SALE (CONT.)

HARRIS SYSTEM $-80 AUTOMATION 3-42 tray go-
carts, RPD, time announce, instacart, 5ITCR to R, en-
coding, logging with 2 printers, 3 consoles. $37,500 or
best offer. 408-475-5527. 4-83-4t

CCU FOR HL-79A with 300 feet of twin coax. Cinema
Products model COE-A pyrchased two years ago by
Freelancer and used 14 times. Looks and works iike
new. (702) 739-7705. 583-2t

“TOYS” AND PARTS VALUE. 50 Magnecord PT8
stereo reel-to-reel recorders. Two-track stereo. All in
reasonable working condition. Electronics in mint
condition. $165 each. Shipped freight collect. Broad-
cast Equipment Rebuilders, Box 1628, Windsor, CO
80550. (303) 686-2791. 5-83-1t

SONY VO- 2860A $3500.00, RM-430 $800.00. Both in
Super Condition. Larry Heilman, Topeka, Kansas (913)
235-3481. 5.83-1t

MISCELLANEOUS FOR SALE

SERVICES

ONE STOP FOR ALL YOUR PROFESSIONAL AUDIO
REQUIREMENTS. Bottom line oriented. F.T.C. Brewer
Company, P.O. Box 8057, Pensacola, Florida 32506.

7-71-tf

HELIAX-STYROFLEX. Large stock —bargain prices —
tested and certified. Write for price and stock lists.
Sierra Western Electric, Box 23872, Oakland, Calif.
94623. Telephone (415) 832-3527. 1-73-f

TRANSMITTER TUBES REPROCESSED —Save 40 to
50%. 3CX2500, 4CX5000, 4CX15000 and many others.
Write for details. FREELAND PRODUCTS CO,, Rt. 7,
Box 628, Covington, LA 70433. (504) 893-1243. 6-79-tfn

HEAD RE-LAPPING SERVICE. We expertly refinish all
professional non-glass heads. Fine hard crafted work
by professionals. %" heads—$35, %"—$135 1"—
$250, 2" 16TK — $460, 2” 24TK—$590. Price includes
shipping. Compare our prices over buying new heads.
TUCKER ENTERPRISES, P.O. Box 10120, Alexandria,
Virginia 22310-0120. 1-83-tfn

DO YOU HAVE A NOISY TAPE RECORDER motor? We
can provide quick economical service on cart machine
and reel to reel motors. Write for price list. J & R Enter-
prises, 10335 Cambridge Street, Westchester, IL
60153. 3-83-3t

YOUR FRIENDS WITH THE GOOD CARTRIDGE re-
winding service are still here. Reasonable rates. All
cartridges guaranteed. Broadcast Equipment
Rebuilders, Box 1628, Windsor, CO 80550. (303)
686-2791. 5-83-1t

EQUIPMENT FOR SALE

IVC 7000P CAMERA with tubes, mini-control unit, auto
iris, two 200 foot cables, one 100 foot. Angenieux 15
two 1 zoom lens, body support brace. Never used on
mobile. Call Bob Canaday at (515) 265-2122.  12-82-6t

COMMUNICATIONS TOWER —insulated, 350’
galvanized w/48" face. Includes guys & starmounts
$12,500. Owensboro, KY 502-275-4769 Nights.  4-83-2t

IVC 9000 VTRS: Two fully loaded machines with spare
scanner, tension modulator and 4 drums. Datatron
editor with interfaces. Package $140,000 — FOB Wash-
ington, D.C. Call Don Doughty (301) 654-2600.  4-83-2t

VIDEO EQUIPMENT FOR SALE...NEW COLOR VIDEO
CAMERAS: JVC KY2700, JVC KY 2700A, HITACHI
FP3060....USED COLOR VIDEO CAMERAS:
PANASONIC WV3800, UNITED MEDIA COMMANDER
I...NEW %" EDITING CONTROLLER...USED JVC 7280
13" COLOR MONITOR. CALL RAY BRUMFIELD,
800-654-8744. 5-83-1t

COPPER STRAP, WIRE, SCREEN. Check our prices.
(317) 962-8596 ask for copper sales. 1-83-6t

QUALITY BROADCAST EQUIPMENT: New and Used,
Buy and Sell! Transmission, Video and Audio. Formed
my own company. Call Ray LaRue, (813) 685-2938.

10-82-tfn

REQUESTS FOR BIDS: Aurora Community Broad-
casting, Inc. invites tids for the following FM Broad-
cast Transmission System composed of these com-
ponents: McMartin BF 3.5K Transmitter and Exciter
(103.1 MHz); Jampro JPSC 3 bay circularly polarized
antenna; McMartin TBM 3700 FM monitor and TBM
2200A Stereo monitor; 135 feet of gas pressurized An-
drew HJ6 Heliax; Optimod Stereo Generator. All
equipment sold as is, where Is. Equipment was per-
forming normally when removed from service, KSKA
reserves the right to reject any or all bids for cause, or
to accept partial bids. Total ERP capability approx-
imately 5500 watts. Sealed bids will be opened May 3,
1983 at 10:00 A.M. at KSKA's offices. Direct inquiries
and bids after April 1, 1983 to Denis Allen, Chief
Engineer, KSKA-FM, 4101 University Drive, Anchor-
age, AK 99508, (907) 561-1161. FInal decision to accept
or reject any bid Is made solely by KSKA's Board of
Directors. 5-83-1t

WANTED TO BUY

WANTED: Pre-1923 radio equipment and tubes.
August J. Link, Surcom Associates, 305 Wisconsin
Ave., Oceanside, CA 92054, (619) 722-6162. 3-76-tf

HIGHEST PRICES PAID for 112 Phase Monitors and
for clean, 12 year old or less, 1 KW and 10 KW AM
Transmitters. All duty and transportation paid.
Surplus Equipment Sales, 2 Thorncliffe Park Dr., Unit
28, Toronto, Canada M4H 1H2, 416-421-5631.  2-79-tfn

WANTED: STATION LIBRARIE'S OF MUSIC, 16" ET's,
12" Transcriptions, 45's, 78's, LP's. Boyd Robeson,
2425 W. Maple, Wichita, KS 67213, (316) 9423873,
722-7765. 582-tfn

COMPLETE BROADCAST SOFTWARE SYSTEM, A/P,
general ledger, payroll for the Wang 2200. Write Dept.
598, Broadcast Engineering, P.O. Box 12901, Overland
Park, KS 66212. 4-83-2t

FM TRANSMITTER, 10-20kW, cash or tax deduction.
Scott Holladay, KABF, 1501 Arch, Little Rock AR
72202, 501-372-6119. 5-83-1t

HELP WANTED

ASSISTANT CHIEF ENGINEER — KCSO TV Channel 19
has an opening for an Assistant Chief Engineer. Must
be capable of extensive studio maintenance.
Knowledge of RCA TR-22, TK-27, TP-66, Sony 2860,
studio camera set-up and maintenance heipful. UHF
transmitter experience an asset. Equal Opportunity
Employer. Send resume. Chief Engineer, KCSO-TV,
Post Office Box 36889, Modesto, California 95352.
4-83-3t

CAREERS

IN DIGITAL
VIDEO

MC1/Quartel, world leader in ad-
vanced digital video systems for
broadcast:ng and teleproduction, has
several outstanding career opportuni-
ties for sales and technical people.

Sales Representatives

{mmediate openings for sales persons
to be district managers in Dallas/
Fort Worth and Mid-Atlantic loca-
tions. Some experience in broadcast
or teleproduction equipment re-
quired, together with good track
record in sales.

Technicians

Senior video systems test technicians
required at our handsome new
headquarters in Palo Alto, California.
Ideai background would include
experience with digital video systems,
but experience in computers or
peripherals may suffice.

Field Service Engineers

Immediate opening for East Coast
locatior. Experience required in
mainterance of digital video systems
or computer-related equipment. In-
stallation experience a plus.

MCI/Quantel offers an excellent
starting salary, good benefits package,
and plenty of room for advancement.
Plus the prestige of being associated
with the top company in an exciting
industry. We're changing the look of
television — and you can be a part
of it.

Send your resume to MCl/Quantel,
P.O. Box 50810, Palo Alto, CA
94303 Or call Marsha Verse at (415)
856-6226.

An equal opportunity employer.

MCI/QUANTEL

The digital video people
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HELP WANTED (CONT.)

[ WE PLACE )
TV and Video Engineers

Come to the source
COMETO

KEY SYSTEMS

Westminster Road
Wilkes-Barre, PA 18702

Phone Alan Kornish at

ENGINEERING SUPERVISOR

For transmitter and studio maintenance. 5 years ex-
perience. Openings in Dallas and Houston. Join fast
growing chain. You will be given authority and sup-
port to build a successful operation. $30,000. Call or
write Ed Reid, Director of Engineering, 1712 E.
Randol Mill Rd., Arlington, TX 76011. (817) 265-2100.

___(717)655-1458 |

ENGINEER: TELEVISION PRODUCTION ENGINEER
for publlc broadcast station. Responsible for produc-
tion recording, editing and remotes. Completed mini-
mum of two years studies in electronics technology at
a reputable institute or equivalent military training.
Minimum two years experience in production record-
ing, editing and repairing electronic equlpment in a
television station. FCC llcense required. Send resume
and salary requirements to Chief Engineer, 42 Col-
iseum Drive, Charlotte, N.C. 28205. EQE. 3-83-3t

ENGINEERS, TV Systems Engineers, Electronic
Technicians, Technical Supervisors, Maintenance. Im-
mediate openings. Experienced. Full time. Full bene-
fits, plus Pension. Excellent salary plus commissions.
Send resume to Technical Operations, Inc., P.O. Box
840, New Hyde Park, N.Y. 11040, or call Personnel Mgr.
(516) 352-2238. 9-80-tfn

challenging opportunity for professional video sales
people. Previous industrial and/or broadcast experi-
ence required. Salary commensurate with experience.
Commisslon, car, excellent fringe benefits. Reply in
confidence to: Video Corporation of America, 1913
Route 27, P.O. Box 697, Edison, N.J. 08818. 1-82:tfn

Use

BROADCAST

enaGineerInNG
classified ads

TELEVISION MAINTENANCE
ENGINEER

For the experienced-qualified maintenance

engineer that would prefer a Virginia Beach

location, we would like to talk to you about ex-

cellent employee benefits. Send resume to

the Personnel Department, 5200 Hampton

Boulevard, Norfolk, VA 23508. Deadline is

May 27, 1983.

“EQUAL OPPORTUNITY EMPLOYER"

5-83-1t

AUDIO MAINTENANCE ENGINEER needed. Must
have experience with RTS intercom %" and %" and
cassette audio machines, plus 1” C format machines.
Must have high maintenance skills, some design, and
be willing to travel in and out of the continental United
States. Send resumes to: Broadcast Engineering,
Dept. 590, P.O. Box 12920, Overland Park, KS 66212.

5-83-1t

TECHNICIAN: Excellent opportunity with growing
videotape company. %" and %" VCR repair ex-
perience a must. Electronics background required. Ex-
citing growth position. Call Mr. Caputo 977-9338.
5-83-1t

BROADCAST ENGINEER, FM RADIO —~Public radio
station seeks Chief Engineer qualified to install, main-
tain, and repair all station equipment. Position reports
to General Manager and functions as one person
department. Remote village translator system also
part of operation. Send resumes to General Manager,
KMXT(FM), Box 484, Kodiak, Alaska 99615, 5831t

PORTABLE UPLINK ENGINEER —Dalias based with
extensive travel, duties include: set-up, maintenance
and satellite location. Two years experience with
remote spots, conventions, and teleconferencing.
Reply in confidence to: N.B.N. Productions, 3333
Harry Hines, Dallas, Texas 75201, (214) 745-1425, Attn.
Jim Bruce. 5-83-1t

Michigan production/post facility wants experienced
technician. Write: P.O. Box 451, Lathrup Village, MI
48078. 5-83-1t

ENGINEER/TECHNICIAN. A midwest CBS affiliate is
seeking an engineer/technician to maintain studio
transmitter, and ENG equipment. If interested, send a
resume and salary requirements to: Supervisor of
Engineering, WEHT-TV, P.O. Box 25, Evansville, In-
5-83-2t

diana 47701. EOE-M/F.

Exceptional opportunity for editor with
Midwest-based publisher. Will participate in
the development, launch and direction of new
electronics magazine. Publication will be the
fifth magazine in group of high-growth elec-
tronics magazines.

Must have substantial knowledge in one or
more of the following or related areas: sound
reinforcement, pro sound, electronic com-
munications, broadcast audio, low-voltage
wiring or technical magazine editing. Strong
writing skills and familiarity with magazine
production are also important.

Strong industry contacts, all administrative
and interpersonal skills a must since respon-
siblities encompass editorial travel, editorial
planning, industry analysis, budget prepara-
tion and supervision of associate editor.

We offer a top salary, benefit program of For-

tune 100 company and continuing growth

potential. Send complete resume and salary

requirements to:
Personnel Director

I Intertec Publishing Corp.

P.O. Box 12901

Overland park, KS 66212

EOE M/F/H
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NOW.. The leading magazine
of broadcast technology,

brings you an important
new technical tool...

DIRECTIONAL ANTENNA HANDBOOK
by Robert A. Jones, PE -\a\

ONLY $122 6V00PF§5\

Based on the recent Broadcast Engineering ¢ Design of nightime directional antennas.

series, this 104 page volume focuses on the e Calculating RMS efficiency.

essentials of directional antennas then expands » The FCC’s Standard Method of calculating directional
to encompass the entire arena of design, from antennas for submission with FCC applications.

a two tower array through twefve tower Additional sections review the basic math used in
systems. Chapters cover such important areas calculations and provide tips on using computers and
as hand calculators for computation.

Whether you use a consultant or design your own
systems, this book is an absolute must. Order yours
today!

Directional Antenna Handbook

The Latest From The Leader In Broadcast Technology...
Broadcast Enginegring’s Directional Antenna Handbook

$9 5 ORDER FORM

P.O. Box 12901, Overtand Park, KS 66212

Pleasesend me ____ copies of the Directional Antenna Handbook

Wach (Postage Included.)
hfiec? or money order is enclosed.

Name

Address

City

State Zip
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613

THREE MIX EFFECTS SYSTEMS
FIVE KEYS, AUTO DRIVE™ COMPUTER OPTION

-

The three mix-effects systems, each with its own
independent pattern generator, quad split, downstream
keyer and full preview, provide a tremendous production
power. The optional extended effects pattern generator
can be switched into any ME system to produce matrix
wipes, multiple patterns, etc. There are two optional
chroma keyers, RGB or encoded. The 6139 can produce
wipes over, behind or between keys. The five keyers allow
portions of six video signals to be displayed at the same
time. The downstream keyer has matte as well as aninsert

Qey mode. )

TOTALLY NEW
STATE OF THE ART DESIGN

PRODUCTION

o

BUILT IN REDUNDANCY. You cannot afford down time.
No matter how reliable, components can fail. The 6139
uses a system of standardized function oriented plug-in

| boards, which makes trouble shooting down to board level

{ and field replacement a very simple matter. In many cases
you can even swap boards around, restoring essential
functions, in an emergency. The preview system is an
exact duplicate of the program channeland canserveasa
back-up. The 6139 has accurate feed-back clamps, and a
BLANKING PROCESSOR, which eliminates color shifts at
the end of a mix or wipe.

.
CROSSPOINT LATCH CORP.

THE ELECTRONICS

POST PRODUCTION

The 6139 will accept commands directly from the
keyboard of most editors when interfaced with the
CROSSPOINT LATCH 6403 Editor Switcher Interface, or
7200 AUTO DRIVE™. The CROSSPOINT LATCH Inrter-
faces produce FRAME ACCURATE TRANSITIONS with
very accurate start and end points, and without the
conventional delay in the start of the transitions. These
interfaces also permit the user to perform transitions which
stop at an accurate point set by the user anywhere on the

screen, reducing the number of edits in a production.

"

AVAILABLE WITH 8, 16, OR 24 INPUTS

INTERFACES WITH MOST EDITORS

ROTARY AND MATRIX WIPES

24 INPUT VERSION AVAILABLE WITH
ILLUMINATED PUSH BUTTONS

BLANKING PROCESSOR ELIMINATES COLOR
SHIFT AT END OF MIX OR WIPE

TEST MODE FOR RAPID SYSTEM
PHASING

8 INPUTS $14500 ALL OPTIONS $49,370
ALL OPTIONS, ILLUM. PUSH BUTTONS $61,370

95 PROGRESS ST. « UNION, N.J. 07083
(201) 688-1510 o Telex 181160
Circle (134) on Reply Card



MRI Systems’ new 24-channel stereo audio
console stands alone in quality
and performance...

Total control of mixing and monitoring, in stereo,
over 24 channels, is not easy at the best of times. Now
however, MRI SYSTEMS' new S£8824, stands alone
in its ability to supply that tozal control.

The SS8824 is loaded with standard features that
provide ease of operation and quality cf reproduction.
Items like two individually assigr.able stereo buses,
plus an auxiliary stereo bus, witk individual level and
assignment, electronic cue switching and improved

INTRODUCING THE MODULAR o/cflsvitching. 1o

£58824 also has an
extensive list of prewired,
glug-in options ard is
compatible with a wide
range of MRI SYSTEMS'
zuxiliary andio equipment.

MRI SYSTEMS LTD.
Toronto (416) 751-6262

MRI SYSTEMS INC.
Chicago (312) 640-7077

All this gives you quality audio, simplicity of use
and flexibility for best possible component matching.
Let us show all the reasons why the new MRI

SYSTEMS' SS8824 stands alone in quality audio
reproduction. Call us today.
Totally engineered aucio and viceo systems.

Circle (1) on Reply Card




-Communications
in the digital world.

Beyond the impressive lines of digital jntercom terminals
in Britain’s Molinare production complex, lies the heart of
Ward-Beck’s versatile MicroCOM system.

“Ledding edge technology, and Ward-Beck'’s custom designed software,
give this innovative production company complete flexibility
to reconfigure the entire system whenever varying production
requirements demand.

MicroCOM. Today’s unique solution for
ultimate communications!

L]

o
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- Ward-Be ystems Ltd.

841 Progress Avenue, Scarborough,
- Ontario, Canada M1H 2X4.

Tel: (416) 438-6550. TlIx: 065-25399.




