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For Harrison
Reliability
Sure, Harrison has waited to enter
the U.S. broadcast market. When
you're a stickler for precise engi-
neering and a Il)erfectionist when it
comes to quality performance -
you've got to take your time to get
it right. Get it just right for you.
No Compromises
It can be tough getting the right con-
sole to match your specifications.
About as easy as fitting a square peg
in around hole, right? Harrison Sys-
tems has anticipated your need for
versatility. A good deal of time and
research goes into our consoles in
order to bring you the smartest, most
efficient technology and service.
We've got the system that fits the
size and scope of your
needs, whether it be:
8 Teleproduction
# Video Sweet-
ening and Post-
Production
® Video Edit Suite
# Film Sound
Post-
Production
® On-Air Broadcasting
® Broadcast Production
® Live Sound Reinforcement
® Music Recording and Scoring

At Harrison Systems, we give you
choices — not excuses or unnecessary
fluff. Our systems are designed to
bring you long-lasting, clean per-
formance and reliability.

Harrison Puts You In Good
Company
Organizations like Swiss Broadcast-
ing and Belgian Radio and Televi-
sion have believed in the superior
j\uality of Harrison Stereo Broadcast
udio Consoles for years and have
chosen Harrison for multiple broad-
cast installations. Swedish Televi-
sion has selected 8 TV-3 consoles
and has committed to several more.
This year’s Winter Olympics in Yu-
oslavia received the main audio feed
rom a TV-3.

At Last

At Harrison, we take the time to lis-
ten to your needs. We design our
consoles with the flexibility to fit your
operation. And although our stand-
ards may be high for our consoles —
our prices are very, very reasonable.
We think you’ll find it's been worth
the wait — in golden, Harrison-true
performance. Call us for a demon-
stration and see for yourself.

For Harrison Innovation

Introducing Harrison’s TV-3,

PRO-7 and TV-4, the broadcast
consoles you've been waiting for:

TV-3 For large scale TV audio,

remote production, studio pro-

duction, post-production and
sweetening ® Adapts to wide

range of tasks ® Available in a va-

riety of configurations for cus-

tomization ® Plus many options.

signed for com-
prehensive use in
broadcast, live sound,
motion picture teleproduc-
tion ® Two major configura-

tions ® Simple to operate ® Cost-effective @ Independent mix deci-
sion capability 8 Long-term performance achieved through thick-

Now Available
AIR-7 For on-air

stereo radio

combining

broadcasting,

sophisticated
technology with
simple operation.

film laser-trimmed resistor networks & Plus many options.

TV-4 For medium scale on-air
production, remote production,
studio production, sweetening
and post-production ® Three
major, simplified configura-
tions & Easy to install @ High-
speed, low noise, low distor-
tion amplifiers allow for best
possible electronic perform-
ance ® Plus many options.

Harrison’s new VSI Fader Section, which
allows for simultaneous interface with auto-
mation and video editor/switcher, is avail-
able for TV-4 and PRO-7 consoles.

Why wait any longer? Call
or write Harrison Systems,
Inc., P.O. Box 22964,
Nashville, TN 37202;
(615) 834-1184, Telex 555133.

Circle (1) on Reply Card
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Midwest and Ikegami

give you super
performance
on the road

To cover those on-the-road
events that mean big ratings, you
need a mobile unit that delivers a
top-quality performance everytime.
So, at Midwest we equip our M-1,
M-20 and M-24 Mobile Units with
tough, dependable lkegami ITC-
730A and ITC-730AP Color
Cameras.

Every feature of the ITC-730
Series meets Ikegami's high stan-
dards of quality and re?iability.
These professional 3-tube cameras
have excellent ENG and EFP capa-
bility and the performance of these
economical, easy to handle cameras
surpasses that of many studio
cameras that cost a lot more.

The ITC-730A and ITC-730AP
Color Cameras use the same lens
mount as the ITC-350, SC-500,
HL-83, HL-95, and HL-79, making
lens interchangability possible. Your
choice of pickup tubes - Plum-

Plumbicon® Registered Trade Mark of N. V. Philips

bicons® in the ITC-730AP or Sat-
con IIs® in the ITC-730A - make
these mgt%ed yet lightweight color
cameras the perfect choice for the
budget-minded professional.

And 1985 marks Midwest's 25th
year in integrating superior equip-
ment like Ikegami Cameras into
comprehensive systems like the
M-1, M-20, and M-24 Mobile Units.
So, we have the expertise to custom
design a unit that fits your needs per-
fectly. In addition, as one of the
largest distributors in the nation, we
can deliver a fully equipped mobile
teleproduction unit on time and on
budget.

If you want to improve your rat-
ings by covering'on location events,
contact the company that
specializes in giving super perfor-
mances on the road. Call 800-
543-1584 and order a Midwest
Mobile Unit with Ikegami Cameras.

Saticon® Registered Trade Mark of Hitachi Ltd.

Communications Corp.
One Sperti Drive
Edgewood,KY 41017
606-331-8990

Columbus, OH
614-846-5552
Dayton, OH
513-435-3246
Cleveland, OH
216-447-9745
Toledo, OH
419-287-4872
Pittsburgh, PA
412-304-6780
Indianapolis, IN
317-872-2327 615-968-2289 305-592-5355
Detroit, MI St. Louis, MO Tampa, FL
313-689-9730 314-225-4655 813-885-9308

Grand Rapids, Ml Kansas City, MO  Orlando, FL
616-796-5238 913-469-6810 305-898-1885

Louisville, KY
502-491-2888

Lexington, KY
606-277-4994

Charjeston, WV
304-768-1252

Nashville, TN
615-331-5791

Knoxville, IN
615-687-9515

Bristol, TN

Atianta, GA
404-875-3753

Virginia Beach, VA
804-464-6256

Richmond, VA
804-262-5788

Charlotte, NC
704-399-6336

Washington, D.C.
301-577-4903

Miami, FL
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SPECIAL REPORT: RECORDING TECHNOLOGY

Radio and TV broadcasting have come to rely on tape recording for
an endless list of applications. Our special report on recording
technology examines the magic that makes it all happen.
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By Carl Bentz, technical editor
A detailed look at the principles that make tape recording
possible. Our examination includes these specialized areas:
¢ Making Magnetic Media
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¢ Electrostatic Forces
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The physical properties that are involved in tape recording
technology.
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ON THE COVER

Careful planning of an on-air, production or
post-production facility is critical to its ulti-
mate success. Planning is how you produce
designs that fit. Our cover this month
shows the videotape center of the new
video production facility at Paramount
Pictures in Hollywood, CA. (Courtesy of
Centro Corporation)
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The revolutionary Hitachi
HR-230 1" VTR has the
most advanced real-time,
self-diagnostic capabilities
ever perfected.

In either the record or
playback mode, a computer

inside the HR-230 monitors
49 different performance param-
eters second by second. And then:
stores this information within
the memory for recall at a later |
time—not just with numbers

and symbols, but in words.

This means no more errors
slip by when your operator 1s not
there. And there’s no more need
for hit-or-miss spot checking.

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

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

Circle (4) on Reply Card
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fast/slow motion range
that provides real-time
reverse and field/frame
still motion. Plus pro-
grammable time com-
pression up to 20%, with
0.1% accuracy.
A unique, concealed fold-

~ out control panel groups edit-

ing functions and separates edit

- controls from the main control

panel.

In short, it’s the ultimate 1”
for networks, affiliates or tele-
production companies. Don’t
consider your next 1" pur-

chase without looking into

it. Contact Hitachi Denshi

America, Ltd., Broadcast

and Professional Division,
175 Crossways Park West,
Woodbury, NY 11797. (516)
921-7200 or (800) 645-7510.
Hitachi Denshi, Ltd. (Canada).
65 Melford Drive, Scarbor-
ough, Ontario M1B 2G6.
(416) 299-5900.

©) Hitachi
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ATSC recommends
HDTYV standard

The U.S. Advanced Television Systems
Committee (ATSC) High Definition
Television Technology Group, chaired
by Renville H. McMann, vice president,
Advanced Television, CBS Technology
Center, Stamford, CT, approved a list of
recommendations on a worldwide HDTV
studio standard in late March. This action
will form the basis of the ATSC’s recom-
mendation to the U.S. State Department
in preparation for a meeting later this
year of the CCIR, a worldwide organiza-
tion to which the United States and 156
other countries belong.

The group recognized ‘‘that a
worldwide standard is desired” and
recommended that the standard be 1125
lines, 60 fields per second, 2:1 interlace,
and have an aspect ratio of 5.33:3. It also
recommended that work continue on
other parameters including colorimetry,
gamma and constant luminance.

It further recommended that work con-
tinue during the next CCIR cycle on
60/Hz 1:1 progressive scanning.

“The ATSC is recognized as the pre-
eminent authority in the United States on
advanced TV systems,” said ATSC Chair-

INews

man E.-William Henry. He also said that
the Society of Motion Picture and Televi-
sion Engineers (SMPTE) had provided
valuable input in these deliberations.

Readers respond to
Strictly TV topics

Some reader responses on some recent
TV topics in BE are worth sharing. In
“Transmission Standards: A Reign of
Confusion,” (January) one reader pointed
out the PAL-M variation. PAL-M is a
60-field system with a 3.5761149MHz
color subcarrier and a H/Sc relationship
of 909/4. The horizontal line frequency
is 15.734(as in NTSC) but the typical PAL
25Hz offset is not used.

To a former FCC FM/TV specialist, the
horizontal sync interval in “Inside TBCs”
(February) should be clarified to coincide
with present FCC standards. The writer
suggests three other pulse widths should
be given. Sync to end of burst may have
a maximum of 7.94us; the breezeway
between sync and burst has a minimum
of 0.38us; and the sync rise time is a max-
imum of 0.254us between the 10 percent
and 90 percent points.

Although RS-170A uses half amplitude
points to measure pulse durations, FCC

rules use a reference at 10 percent into
sync. Always refer to the FCC when
making timing adjustments. Non-
standard or out of tolerance values could
result in an FCC citation.

Finally, in “Piezo-electric?” in the
February issue, a choice of words
generated poor DT (dynamic tracking).
The track angle recorded in Type C for-
mat does not vary. When non-standard
speeds are involved, an apparent
discrepancy from the angle confronts a
non-dynamic tracking head. Correction
voltages to the DT head result in proper
tracking as seen in scan B.

WOSU/BE sponsor '85
conference

The Fifth Annual WOSU/Broadcast
Engineering Conference, co-sponsored
by the WOSU stations and Broadcast
Engineering magazine, will be held Ju-
ly 23-25, at the Fawcett Center, Colum-
bus, OH. The registration fees will be the
same as last year. For registration and
exhibitor information contact John Bat-
tison, director of engineering, WOSU Sta-
tions, 2400 Olentangy River Road, Col-
umbus, OH 43230. The phone number is
614-422-9678. BEY))

BROBDCAST
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TTV 1623/TTV 1624 : Lighiweight coler cameras.

o Wide range of configurations : - 0.B. lightweights - EFP cameras with (CU
& OCP - Stand-Alone cameras - Single unit Camera/VTRs. e Automatic Setup

cpability. e Choice of latest pickup tubes:- Plumbicon® - LOC Plumbicon ®
leddicon ® - Saticon ®.

QUALITY - PERFORMANCE - RELIABILITY - FLEXIBILITY.
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What

we print

I Editorial I

This issue of Broadcast Engineering marks a milestone in our efforts to bring
technology into focus for our readers. May 1985 marks our 26th year of publishing. It
also marks the beginning of a new graphic design for the magazine. We devote this
month’s column to discussing with our readers what we print.

A trade journal is more than simply words and pictures on a printed page. It is
readers. Readers who find they can rely on the publication to provide them with
useful, accurate and timely information on topics important to their daily work. This
has been the goal of BE since its inception.

The theme dates back to our first issue. In an introduction to the broadcast
engineering community in the May 1959 issue, then editor and publisher D. E. Mehl
stated the goals of the new magazine:

“In this day of rapid technical developments, it is difficult to keep informed of the
many technical phases of the industry. The goal of Broadcast Engineering is to
bring to its readers as much technical information on current developments as possi-
ble so that all may benefit from their ideas, and to make that information available to
everyone who desires it.”

The goal is just as important today. In recognition of the needs of the reader, we
have taken a hard look at our editorial coverage of the broadcast industry with an eye
toward improving what we print. You have seen in recent issues the results of that ex-
amination. Feature articles now concentrate on equipment design, operation and

maintenance more than ever before. We believe this back-to-basics ap-

THE AMERICAN BUSINESS PRESS
JESSE H.NEAL
EDITORIAL ACHIEVEMENT AWARDS

CERTIFICATE OF MERIT
PRESENTED TO

Jerry Whitaker-Carl Bentz
Rhonda C.Wickham
Dan Torchia
Revin Callahan_.

proach results in a magazine that is more useful to you, the reader.

Our graphic redesign, which we launch with this issue, updates the look of
the magazine to the new editorial style already in effect. The goals of the
redesign are to make BE easier to read, more informative and more appeal-
ing to the reader. The graphic design of a.trade journal, while often subtle,
can be critically important to the ultimate readership of individual articles.
The best article in the world is of little value if it is not read by its intended
audience.

A part of this new look involves new titles for the AM Stereo Update and
Satellite Update columns. They have been re-named re: Radio and Satellite
Technology, respectively. The new designations give us greater flexibility in
the subject areas covered in the columns.

Although graphics are important to any magazine, content is always our
top concern. Our goals are accuracy, completeness and fairness in coverage
of all topics. We take seriously what we print.

of . . We are also proud of our publication. The editorial staff of Broadcast
Broqdmstgngmtug Engineering has been awarded a coveted Certificate of Merit in the annual

‘AM Radio: Jesse H. Neal Award competition, sponsored by the American Business

Whete Do werFromHete?' Press. Often hailed for its pre-eminence as the “Pulitzer Prize” of the
1984 business press, the Neal Award is the business publishing industry’s salute to

the outstanding efforts of individual editors. Our editorial staff was named to

A s j.é.’, by & Shlis receive a Certificate of Merit for an editorial titled, “AM Radio: Where Do

American Business Press, inc.

Board of Judges

We Go From Here?” The column discussed the future of AM radio and
outlined the steps that led to the problems that standard broadcasting is fac-

6 Broadcast Engineering May 1985

ing today. The editorial was carried in the February 1984 issue.

So, why is this important? Because we care about what we print and the industry
that we serve. We demonstrated it with the BE proof of performance program for FM,
launched last summer. We will demonstrate it again with proof programs for AM and
television in the coming months. And we will continue to demonstrate it with prac-
tical, usable editorial features in every issue.

As always, we welcome feedback on how we are doing and how well we are serv-
ing our industry. We value your comments, suggestions and criticisms. They enable
us to produce a better product. They also help us to gauge where the broadcast in-
dustry is, and where it is going.

This month, as we begin our 27th year of publishing, we thank you for your con-
tinued support. We want you to consider BE your book. This is the ultimate goal

behind what we print. M %%\

Jerry Whitaker
Editor

(BEr))
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Paving the way
for 80-90

By Harry C. Martin

ln March, the FCC took several impor-
tant steps toward implementing the 689
new commercial FM allocations created
under Docket 80-90. However, it did not
open any of the new channels for ap-
plication at that time. The commission
also changed its FM application proce-
dures by finally placing a freeze on the
filing of most FM applications.

Other commission actions included:
® Window processing. The commission
amended its rules by eliminating the “A”
cut-off list procedure and replacing it
with a window processing procedure.

Under the new process, the commis-
sion will establish a 1-time application fil-
ing period—or window—for all existing
vacant FM channels or modifications to
existing facilities: Although the commis-
sion did not announce when the first fil-
ing window would open, it will probably
be within 90 days. (According to the
commission, approximately 78 FM al-
locations currently are vacant. When
new FM allocations are made available,
additional filing windows will be
established.

Under the window filing process,
mutually exclusive applications will be
subject to comparative hearings to deter-
mine the best applicant. If only a single
acceptable application for an allocation
is filed during the window, then that ap-
plication would be granted. In the event
a window closes and no acceptable ap-
plication is filed during that period, a
first-come-first-served policy would go in-
to effect under which the filing of the
first acceptable application would
preclude any competing applications for
an allocation.
® FM freeze. As of March 14, the com-
mission instituted a freeze on the filing of
applications for new FM stations or
modifications to existing FM facilities.
The freeze was to continue until 30 days
after the commission’s report. An order
adopting the window processing pro-
cedure was published in the Federal
Register. During the freeze, new or major
modification applications were accepted

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

only if they were filed in response to an
“A” cut-off list of pre-freeze applications.
Minor modification applications were ac-
cepted during the freeze only if they
were filed in response to applications on
file as of March 14.

® 80-90 allocations. The commission

your operation and make
- in order shoutd the

planned to determine this month which
of the Docket 80-90 allocations would
open up first. Through a lottery, the com-
mission was to assign a number from 1 to
80 to each of the 80 commercial FM fre-

quencies (Channels 221-300). That
number will represent the order in which
the channels will be made available for
application. For example, if FM Channel
237A is assigned number 1, all Docket
80-90 - allocations for Channel 237A
would be included in the first group
made available for application. It appears
it will be mid-June, at the earliest, before
the first applications can be filed.

® Daytime preference. The commission
has also decided to give the licensees of
daytime-only stations special considera-
tion, under certain conditions, when
they apply for FM stations. The com-
parative value of a daytimer’s broadcast
experience has been upgraded to the

wWwWw.americanradiohistorv.com

same level as local residence and minori-
ty ownership. But to obtain this up-
graded credit, the owners of a daytime-
only station must (1) have substantially
participated in the management of a
daytime-only station in the same com-
munity as the proposed FM station; (2)
have owned the daytime-only station for
three continuous years before designa-
tion of the FM application for hearing; (3)
have proposed to be integrated in the FM
station management; and (4) have
pledged to divest the daytime-only sta-
tion within three years after the FM sta-
tion goes on the air.

Comparative hearings will be used, at
least initially, to determine who will be
awarded the new stations. If the commis-
sion’s processes become bogged down
because of a flood of FM applications, ap-
plications filed during later window
periods may be subject to lottery. The
commission says it will announce what
selection process will be used before a fil-
ing window opens.
® Rulemaking petitions. Finally, the
commission announced that it has re-
sumed acceptance of petitions to amend
the FM table of assignments. A freeze
had been in place for many months.

Blanking interval standards
eliminated

The FCC has eliminated maximum ver-
tical and horizontal blanking interval
standards from its TV technical rules.
The commission believes marketplace
forces provide adequate safeguards in
this area. Incorrect blanking interval tim-
ing affects only viewers of a particular
station and not co-channel or adjacent-
channel stations. Thus, picture quality
for particular stations, not interference to
others, is the issue.

This rule change should offer con-
siderable relief to program producers.
For the past several years, many stations
have rejected syndicated programming
because TV broadcast signal waveforms
exceeded the maximum permissible
values under the rules. Deregulation in
this area will permit producers and
broadcasters to work together to solve
any problems that might occur.

BE))])
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Our New 8500 Series Takes
“’he Chance Out Of Buyit g
An Inexpensive DA.

ou could be playing a dangerous game.

Taking a chance on an inexpensive DA that
can keep your signal from passing “‘Go.” Keep
you from collecting considerable revenue. And
force you to “‘roll”” again to catch up to the com-
petition.

But paying less has always made signal distri-
bution risky business. Until now. Grass Valley
Group’s new 8500 Series DA line dramatically
reduces DA cost and risk, while impressively
enlarging the state of your art with unique
hybrid circuit design. Design that delivers unpar-
alleled stability, repeatability, and substantially
improved eq accuracy, frequency response and
slew rate.

Advanced new engineering and manufacturing
techniques give you all the technical sophistica-

tion and reliability of our industry-standard 3400
Series, but with a compact price that lets you cut
cost instead of quality.

Finally, there’s an inexpensive DA line that
doesn’t leave signal distribution to chance. Find
out how Grass Valley Group’s remarkable new
8500 Series can put you ahead of the game. For
complete details, contact a regional sales office
listed below, or your nearest Grass Valley Group
distributor.

Grass Valley GroupM

A TEKTRONIX COMPANY

P.O. Box 1114, Grass Valley, CA 95945 USA
Telephone (916) 273-8421 TRT: 160432

OFFICES: Edison, NJ (201) 549-9600; Atlanta, GA (404) 321-4318; Elkhart, IN (219) 264-0931; Arden Hills, MN (612) 483-2594;
Fort Worth, TX (817) 921-9411; Woodland Hills, CA (818) 999-2303; Palo Alto, CA (415) 968-6680.
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A movement in motion
By Carl Bentz, technical editor

Does HDTV appeal to the public? In-
dustry observers believe a real demand
for improved imaging exists. During the
February SMPTE TV conference, recom-
mendations to the ATSC committee on
HDTV included a 5.33:3 aspect ratio, a
60Hz field rate and a preference toward
sequential scanning. Still, HDTV must be
sold to the viewers.

Talking with some viewers recently
produced some surprises. Under better
economic conditions, they said, they
would consider purchasing a new re-
ceiver and the accessories needed for
HDTV reception. Many said the price of
current TV receivers is beyond their bud-
gets. Rather than buying a new set, they
would repair the current one if it failed,
or in some cases do without.

SIGNALS FROM CAMERA

11180 SEC

[ 4 [ \ / \ / \ /V GAMERA HEAD
it @0 S'eNAL outeur
- weosEC
/ CH 1 OUTPUT TO VIR

1460 SEC

v_\l / \ /7 CH 2 OUTPUT TO VTR
[N | B

WW_\ m CH 3 OUTPUT TO VTR
] |RER] T
RECORDED TAPE PATTERN

DIRECTION OF TAPE TRAVEL

(mmm

AUDIO CH 2
AUDIO CH A

RECORD
CH 1 TRACK

RECORD
CH 2 TRACK

RECORD

CH 3 TRACK

CcTL
AUDIOCH 3

Courtesy Sony Corporation

Figure 1. Generalized video signals of Super
Motion camera and recording format.

Clearer competition

The 1984 Olympics coverage was the
top TV sports event of the year. The
varied arenas fascinated many viewers,
as did the slow motion sequences.

Slow motion, first notably used at the
Tokyo Olympic games, has been based
on the videodisc recorder. Individual
frames, recorded at a 3-frame/second
rate, are reproduced at slower speeds.
High speed motion shows as smear in
each frame. Individual fields provide
more clarity, but smear still exists.

In 1984, two approaches successfully
reduced the smear effect of motion. One

10 Broadcast Engineering May 1985

I Strictly T VI

increases the information seen. The sec-
ond reduces image information sensed.
The first produces exceptionally smooth
slow motion, while the second provides
sharpened images in real time playbacks
as well as with typical slow motion
systems.

During high speed motion, slight blur-
ring occurs in a 1/60-second field. Trip-
ling the scan rate of the camera (180
fields/second) decreases the amount of
position change from field to field and
thus smear. (See Figure 1.)

Video signals’ from the 525-line, 180-
fields/second camera with A/D conver-
sion and a field memory, yield 525-line at
60 fields/second. After encoding, three
channels of video are applied to a VTR
with three recording heads. The signals,
staggered by slightly more than 21us, are
written to tape moving three times faster
than normal.

When the tape is reproduced at Type C
play speed, the motion is one third nor-
mal. Because motion occurring between
the original recorded frames is reduced,
the result is greater clarity. (Figure 2.)

Higher definition appears on the
viewer’s screen with no investment by
the viewer. The producer must invest in
special cameras, processors and VTRs,
but the amount is less than a proposed
HDTYV system. Tape reproduction is com-
patible with any C-format VTR, and, if
dynamic tracking is available, speeds
other than one-third normal are possible.

Shutter bugs

Another approach to clearer images
requires modification to normal camera
design, and may apply to a variety of
cameras.* A rotating focal plane shutter
breaks the optical path. Light that nor-
mally falls on the camera tube faceplate
at all times is regularly interrupted at an
adjustable rate from 1/500 second to
1/10,000 second. Object positions that
occur when the shutter blocks the light
are lost, along with the smear of those
interim positions.

In theory, when the beam scans the
camera tube, the slate is wiped clean
with each 525-line pass. The time
elapsed between reading (and erasing)
any specific faceplate spot is an in-
credibly long 33.3 tms. A vast amount of
movement can happen in that time. With
a shutter chopping the light beam, face-
plate exposure time is reduced. Interim
motion smear is avoided. The output

_— TRACK

LW,
'V

HEAD SCAN

Figure 2. Possible apparent head scan tracks
under varying lape speeds.

signal from the camera is standard NTSC.

Initially for motion analysis work, this
type of system does make improvements
in moving images. Also, high speed scan-
ning or shuttered cameras allow trans-
mission of a pseudo higher definition
with current transmission equipment to
current receivers. Be)))]

q— 90%

LINE-BLANKING [INTERVAL 10.49-11.44

r »»»»» ~«— WHITE LEVEL
90% —F-

FRONT PORCH

700MV

1.27.2.22u8 9.22us MINIMUM

4.83-5.43us

[t 7.94us MAXIMUM —

BURST -

2.23-3.11u8

1+ 10%

LINE SYNCHRONIZING PULSE

4.45.5.08us
‘L 90%

10%

90%

8-11 CYCLES
>

i 0.38us

. BLACK
BLANKING LEVEL]

|

300MV

Some new numbers regarding pulse widths in horizontal\s’ync interval (NTSE}.EL

------ ~— SYNCHL|

www americanradiohistorv com


www.americanradiohistory.com

At last there's a line of broadcast
color monitors that's built the way
you'd. build them if you built them
yourself—the Lenco 514 series.

It's all here—everything you want in a
professional monitor. Everything you b
need to give you maximum performance, ""‘\-.,_ .
easier adjustability and greater reliability.
All the latest technology is here.
including PIL tube for simplified
convergence and an ultra-stable, non- .
scan-derived high voltage system that
really nails down regulation. Lenco
monitors mean you get the stable {
picture you want—with the color i
accurate every time. P“I
Features that are optional at extra cost
on many other units you get standard v
with Lenco. Including RGB and two oy
NTSC inputs, Comb filter, Pulse cross, Yo
Underscan, Chroma align, Int-Ext sync s

and degauss—all selectable from the
front panel.

$
e

A
And if service is your concern, you'il
really like the modular construction that #‘,.-P- ~

EWwWweane 1 9) OlV.Ccorm.

DEGAUSS -
S

Photograph of actual transmissior,

makes every printed circuit section
easily accessible. Plus the fact that
we're building these Lenco monitors
with nearly all American parts—
parts your distributor

knows and carries.

Before you buy, take a look at

how much better Lenco monitors

fit your needs. Ask us today.

T
LENCO
S 4

The Professional’s Choice
300 N. Maryland St.
PO. Box 348
Jackson, MO 63755
314-243-3147
TWX — 910-760-1382
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Maximizing AM
modulation capabilities

By Bob Streeter

A conventional AM modulation
monitor indicates the amount of
envelope modulation of the transmitted
carrier. An AM stereo modulation
monitor, on the other hand, provides a
readout of both envelope and angular
modulation levels. Stereo monitors also
provide for metering and test signal out-
puts of the demodulated left and right
audio channels.

Some AM stereo monitors display the
left and right output channels at half the
modulation percentages normally found
in an FM stereo monitor. This feature
graphically displays the increased
modulation capability afforded by AM
stereo transmission. When the left or
right modulation meter
goes above 50 percent,
it is indicating AM loud-
ness enhancement re-
sulting from matrix
L+R and L-R audio
processing.

There are other ways
to examine the modu-
lation of an AM stereo
transmission system
‘without the limitations
of meter dynamics and
modulation monitor
peak flasher perform-
ance. The envelope can =
be examined with
traditional oscilloscope techniques
(trapezoid or envelope/time displays).

The stereo characteristics can be ex-
amined using a lissajous pattern scope
display of the detected signal. The
display can be set up by treating the AM
stereo transmission system as the unit
under test in a conventional X-Y
oscilloscope setup (Figure 1). The left
signal is fed to the vertical channel and
the right signal is fed to the horizontal
channel. For the display to make
.sense, the horizontal and vertical chan-
nels must be adjusted for equal
deflections.

It is necessary to use caution when ex-
tracting information about modulation
levels based on this method of measure-
ment because of the physical rotation
that may occur in the left (vertical) chan-
nel signal of the scope, compared to the
right (horizontal) channel.

This effect implies that a 90° offset in
the signal pattern exists, even though the

Streeter is with the consulting firm AM Stereo, Fort
Wayne, IN.
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AUDIO
GENERATOR

re: Radio

transmission system (unit under test) has
no such offset. The effect is to give an in-
correct length to the vector sum-and-
difference information, as compared to
the left and right audio channel data.
With the X-Y display properly set up,
monaural center channel stereo L+R
audio will be shown on the 45° line
representing 0° phase offset. The length

HOT 620Q

Ccom -

NS

tion of the audio processor. This pattern
can provide an excellent indication of
the actual modulation levels of the sta-
tion with programming. A storage
oscilloscope makes the process of deter-
mining the exact boundary points
relatively easy.

Standard FM processing will create a
square boundary area in the center of
the screen. Matrix AM stereo processing
will create an expanded boundary area,
tipped 45° on its side. Representation of
these patterns were shown in last
month’s column.

There is nothing terribly complicated
about matrix (or modified matrix) audio
processing for AM stereo. There are,

UNIT UNDER TEST

620Q
INPUT
| S
’J M
Vg W, W
CcoMm HOT COM HOT
: HORIZ VERT
AUDIO AUDIO GND

VOLTMETER

VOLTMETER

of the trace will be 0.707 times the actual
signal level. The L-R audio signal will
be similarly displayed but on the 135°
line representing 180° phase offset in
more common applications. Vertical
graduations will indicate left channel
audio levels and horizontal graduations
will indicate right channel levels, both at
correct relative deflections.

Under program conditions, the CRT
spot will fly about on the screen. With
careful observation, however, you will
notice that the spot stays within certain
boundary areas on the CRT face. These
boundaries are defined by the modula-
tion limits of the system and the opera-

WwWWWwW.americanradiohistorv.com

OSCILLOSCOPE

Figure 1. An X-Y lissajous oscilloscope
display used for checking modulation levels of
an AM stereo transmission system. Note that
the unit under test is shown with single-ended
inputs and outputs.

however, basic differences between AM
and FM stereo that should be recognized.
A correct understanding of AM modula-
tion capabilities and audio processing re-
quirements is necessary to achieve max-
imum performance from an AM stereo
system. (BREW))
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Steren Generator

MAXIMUM SEPARATION

3]
©
e o

%{ SYStems
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ACROSS THE SPECTRUM

The SG 800 stereo generator represents a major
improvement in the state of the art. It offers
superior dynamic transient handling capability,
transparent sound, and exceptionally low distor-
tion. it was designed to handie highly processed
audio.

DIGITALLY SYNTHESIZED CARRIER
GENERATOR. Both the carrier frequency and the
waveform shape are digitally synthesized. This
provides low distortion, excellent stability, and
dramatically reduces spurious signals.

OUTSTANDING SEPARATION. New tech-
niques developed by CRL provide unsurpassed
stereo separation. It is typically 65 db or better
across the entire spectrum from 30 to 15 kHz.

SUPERIOR SIGNAL TO NOISE
PERFORMANCE. Minimum of 80 db, typicaily
85 to 90 db.

PULSE AMPLITUDE MODULATOR. This
unique circuitry produces a digital approximation
of the 38 kHz sinusoidal, double sideband signal.
Carrier suppression is typically 70 db or better.

ULTRA STABLE 19 kHz PILOT. Frequency will
vary less than ONE Hz over a temperature range of
— 10 to + 40 degrees, Centigrade.

FRONT PANEL INPUT LEVEL INDICATORS.
Green, yellow, and red LED indicators provide
precise adjustment of audio input levels.

ADDITIONAL FEATURES:

Active balanced input circuit. No audio
transformers.

Front panel pilot defeat switch.

Effective RFI shielding.

Front panel composite output and pilot injection
controls.

ACTUAL SCOPE PHOTOS OF CRL-SG-800 BASEBAND PERFORMANCE

[ L] 70
Left Channel b 1

Only
50Hz

8 500 M

A Al

S !
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Suggested List Price

Circuit Research Labs, Inc.
2522 W. Geneva Drive B Tempe, Arizona 85282 U.S.A.

800-535-7648 m 602-438-0888
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The reception blues

Satellite communications becomes
more fascinating as you consider the less
than desirable factors that are involved.
For example, the target at which earth
stations are aimed is extremely small (in-
visible to the eye or telescope). For-
tunately, the position of the satellite is
well-controlled by station-keeping
rockets that limit movement. Typically,
the error is kept to small figure-eights
around the intended location. Thus, once
an antenna is aimed properly, there is lit-
tle difficulty in positional alignment.

Finding a look angle for your antenna
to a particular satellite can be approx-
imated by using the graph on this page.
Determine the site of your antenna on a
map in longitude (degrees west) and
latitude (degrees north) for the United
States. From the table of Satellite Orbital
Positions, determine the position of the
desired satellite (degrees west).

Locate the difference in the two
longitude numbers along the bottom axis
of the graph and the site latitude along
the right side. At the point where those
two lines cross, you may determine the
aiming elevation according to the arcs
that terminate along the left side of the
graph. The azimuth direction is shown
by values along the top.

Uncontrollable factors
You can control the direction your
antenna is pointing, but you have little
control of other factors that cause signal
degradation. Let us presume that all
equipment is in top condition: that the
LNA or LNC and receiver electronics are

functioning properly; the dish is not rid-
dled with bullet holes; and the deicer
system reduces snow and ice buildup.
Your geographic location can affect
reception. Footprints of the major
satellites cover the nation with a usable
signal. The signal level, however, is

greatest in the center of the coverage
area and becomes increasingly weaker
toward the edges. When your location is
toward the edge, you may fall victim to
other complications. Location becomes a
critical factor in areas such as Maine and
Alaska.

Atmospheric conditions do have a
definite effect on signal reception. Let us
see why. From a site in Kansas City, the
look-angle elevation will vary from 22°
to 45° as you scan the satellite arc. The
antenna points upward at a reasonable
angle.

In Anchorage, AK, however, a latitude
of 61° means the receiving antenna will
be pointed almost horizontally. The
received signal must pass through more

Deg.  Laurch Satellite Band
west  Date
67  19/85 Satcom 6 C
69 11/84 Spaceret 2 C/Ku
V2 9/83 Satcom 2R ©
74 9/83 Galaxy 2 C
76 978 Comstar D3 C
77 9/85 Satcom Ku 2 Ku
el /74 Westar 2 @
23 1782 Satcom 4 C
o6 Y84 Telstar 332 C
87 5/85 Satcom Ku 1 Ku
89 8/85 Spaceret 3! C/Ku
91 12/85 Westar 652 C
91 8/79 Mestar 3 C
93.5 9/84 Galaxy 3 C
96 7/83 Telstar 301 C
99 2/82 Westar 4 C
3 18/85 G Star 2 Ku

T

Feact position to be determined.

a2 w N -

Tenporary storage location.

AZIMUTH ANGLE REFERRED TO 180 (FOR SITE iN NORTHERN HEMISPHERE)
0

10

5

5 10 15 2 B0 B @

8

ELEVATION ANGLE

SITE LATITUDE

8

65 * Nl
7 A ~ \
75
/] :
80 '-\ N L~ o b B
85 ™ = \
o 10 2 2 4 50 60 70 ) %

DIFFEREMCE BETWEEN SATELLITE ANO SITE LONGITUOES

Satellite Orbhi tal Positions

Deg. lLaunch Satellite Band
West  Date

104.5 /82 Anik D1 C
185 4/85 G Star 1 Ku
185 6/83 Anik C2° Ku
183 11/78 Anik B C/¥u
110 6/83 Anik C2 Ku
111.5 11/84 Anik D2 C
112.5 4785 Anik C1!'-# Ku
117.5 11/82 Anik C3 Ku
120 5/84 Spaceret 1 C/Ku
123 6/82 Westar § C
125 5/85 Telstar 2333 C
127 2/81 Comstar D4 C
128 8/85 AC 1 C/Ku
131 11/81 Satcom 3R C
124 6/83 Galaxy 1 C
139 4/83 Satcom 1R C
143 19/82 Satcom S C

Replaces Westar 6, Westar 3 to be moved.
Anik G2 to be moved when G Star 1 is launched.
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atmosphere to be received in Alaska
than for the Kansas terminal. Any
foreign material in the air tends to diffuse
or attenuate the received signals.
Precipitation, dirt, smoke, etc., are all
candidates for reducing signal quality.

High altitude sites and/or low look-
angle situations (trying to see Satcom IR
from Bangor, ME) are subject to greater
potential interference from other radio
services as well. The extensive terrestrial
communications networks in the 4, 6, 12
and 14GHz bands are all likely in-
terference sources. Careful selection of
the site is required, therefore, to reduce
extraneous signal problems.

A final unavoidable problem is the sun
outage. If the sun comes into the boresite
in line with the satellite, the strength of
the electromagnetic radiation of the sun
overpowers that from the satellite. The
result is a temporary loss of communica-
tions of approximately eight minutes
duration. ' BE)
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ONE LESS
ALLIGATOR

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

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

Three speed operation,

front panel record calibra- .~ - =em-

»

tions, a microprocessor
controlled tape counter
with LED display, and variable speed control,
coupled with “bulletproof” reliability and high
level product support all add up to one less
alligator snapping at your heels. From Otari:
The Technology You-Can Trust.

Contact your nearest Otari dealer for a
demonstration, or call Otari Corporation,
2 Davis Drive, Belmont, CA 94002

(415) 592-8311 Telex: 910-376-4890

OTART.
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I Troubleshooting

l2-wavelength cavity
amplifiers

By Clarence Daugherty

A practical Y2-wavelength PA cavity
amplifier for FM service is shown in Fig-
ure 1. The rotary section of the plate
resonant line, used to coarse-tune the
cavity, functions as a variable inductor.

RF current flows in the same directions
through the transmission line and the
rotary section. The magnetic fields of the
two paths, therefore, add.

When the rotary section is at a max-
CAVITY BOX

—tor——

]
T INNER
CONDUCTOR

\ROTARY
SECTION

ANODE

STRAP MOVABLE

——1— SECTION

(PLATE TUNE)
¥
PA TUNING
INDICATOR | 900 | MAX
INPUT CIRCUIT
COMPARTMENT L 18%a 13%
B 8% 12%,

Figure 1. A practical FM Y%-wavelength PA
cavity.

imum height, the magnetic coupling be-
tween the main section of the trans-
mission line and the rotary assembly is
maximum. Because of the relatively
large mutual inductance provided by this
close coupling, the total inductance of
these parallel inductors increases. This
CAVITY BOX {OUTER CONDUCTOR)

OUTER CONDUCTOR RF
CIRCULATING CURi}ENT

I !
! |
|
| | 7 | |
I 1-/' WAVELENGTH PLATE LINE (INNER conbucron} }
1 oo (.
| i { RF CIRCULATINGM | }
i A |dpa ON INNER 1 i
1 } { PLATE  CONDUCTOR CURRENT I } I
——— | Y

il .
|
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|

I

A

I

|

I

Figure 2. The circulating currents set up by
an imaginary RF current generator located
between the plate and screen grid.

electrically lengthens the transmission
line and lowers the resonant frequency.

When the rotary section is at minimum
height, the magnetic coupling between
the two parts of the inner conductor is
minimum. This reduced coupling lowers
the mutual inductance, which lowers the
total inductance of the parallel combina-
tion. Reduced inductance allows opera-

Daugherty is senior technology instructor at Harris,
Quincy, IL.
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tion at a higher resonant frequency.

The rotary section provides an infinite
number of coarse settings for various
operating frequencies.

Plate tuning

The movable plate tune assembly
shown in Figure 1 is located at the end of
the inner plate transmission line. It can
be moved up and down to change the
physical length of the inner conductor by
about 4 11/16 inches. This assembly is
linked to the front panel plate tuning
knob, providing a fine adjustment for
cavity resonance.

RF circulating currents

Figure 2 shows the PA cavity RF cir-
culating currents. The circuit impedance
reflected back from the resonant circuit
to the plate and screen circuit of the tube
is 6000 to 800Q.

RF current leaves the plate and flows
along the electrical Y2-wavelength plate
inner conductor. When the current
reaches the far end of the plate line, cur-
rent flow is stopped and a high RF
voltage is developed between the cavity
box (the outer conductor) and the end of
the inner conductor.

As with any open transmission line,
the high RF voltage developed at the end
of the line pushes (reflects) the RF cur-
rent back down the line to the plate. This
establishes the RF circulating current,
the same current that would be found in
a conventional L-C tank.

If no load were placed on the resonant
circuit, it would have an extremely high
Q. The circulating currents would grad-
ually dampen out over several cycles if
the plate-screen circuit was to receive
only one pulse from the grid.

As with any other transmission line, RF
currents will flow in equal magnitude
and opposite directions on the inner con-
ductor and the outer conductor. The in-
ner conductor determines the resonant
frequency and the point at which the
load is coupled to the circuit.

Coupling the load

Two methods can be used to couple
energy out of the cavity: inductive cou-

www americanradiohistorv com

pling and capacitive coupling.

Capacitive coupling must take place at
the maximum RF voltage point in the
cavity. In our example, this point is
located at the far end of the plate line.

Inductive coupling must take place at
the point of maximum RF current. This
area is located approximately Y4-wave-
length from the end of the inner con-
ductor (Figure 3).

ANODE STRAP
ANODE [ MOVABLE
EXTENSION
T INNER | {PLATE TUNE)
1

INNER
CONDUCTOR CONDUCTOR
i

INNER CONDUCTOR i
POTENTIAL WITH ROTARY SECTION S RF IMPEDANCE

<a
e ‘TRF VOLTAGE
i

1
. i
S

1

POSITION ALONG
INNER CONDUCTOR

Figure 3. RF current, voltage and impedance
for the inner conductor of the ¥%-wavelength
cavity.

In the Y2-wavelength cavity shown in
Figure 1, the two coarse tuning ad-
justments (the anode strap and the rotary
section) are located just before and after
the location on the line where inductive
output coupling occurs. (See Figure 4.)
Through proper combination of the
coarse tuning controls, the point of max-
imum current can be placed exactly over
the point of output coupling.

SECOND HARMONIC TRAP

RF OUTPUT

. ———[INNER CONDUCTOR

INDUCTIVE
COUPLING LOOP.
S
LOADING ADJUSTMENT

LOADING CAPACITOR/

TH==——ROTARY SECTION

PA CAVITY
-ANODE STRAP

PR
TUBE

INPUT COMPARTMENT

Figure 4. A side view of the ¥%-wavelength PA
cavity showing the location of the inductive
coupling loop.

At the far end of the plate line, RF cur-
rent does not quite go to zero. RF voltage
and impedance never get to maximum
levels because of the capacity between
the end of the line and the cavity box
(outer conductor). This also has the effect
of physically foreshortening (electrically
lengthening) the inner conductor of the
plate line.

Circulating currents and Q
The RF circulating current in the cavi-
ty is directly dependent on the loaded Q
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How do you decide on a brand
new, high power television
transmitter that costs nearly
S1 million? ‘

It isn’t easy. Especially when
you have to live with that deci-
sion for the next decade. And
maybe longer.

At NEC, we've been manufac-
turing and installing television
transmitters for nearly 30 years.
So we've signed on more than
1,400 systems in every corner of
the world.

Now, we’d like to introduce you
to two more...

The first, PCN-1400 Series
VHF Transmitters, includes a
powerful new one tube 35 kw.
system, available in the U.S. for
the first time.

All our new V’s give you 50%
improvement in MTBF (now
30,000 hours). With 70% fewer
exciter parts to repair and
replace. And stereo without mod-
ification. They’re 100% solid-state
up to 10 kw, and only one tube
to 35 kw.

Up the dial, you’ll find bur 4th
and most futuristic generation of
IF modulated UHF transmitters.

JFH

A

NEC

IMAGINE WHAT WE'LL DO FOR YOU

NEC AMERICA, INC., Broadcast Equipment Divisfon

130 Martin Lane, Elk Grove Village, IL 60007
In lllinois 312/640-3792.

Circte (111) on Reply Card
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The PCU-900 Series.

These new U’s range from
10 kw to 120 kw, with maximum
output power to 240 kw (parallel
running). And feature new, high
efficiency Amperex or EEV
Klystrons. To cut your power con-
sumption, maintenance, and
replacement cosfs.

So, why fret and fuss? Just call
NEC for expert advice on some
of the world’s most advanced,
most reliable UHF and VHF
transmitters.

For more information, call Joe
Engle toll free at 1-800-323-6656.
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deﬁbléshodiing hints

A plate supply overload can be
caused by a number of component fail-
ures in a transmitter. In previous
“Troubleshooting” columns, we have
examined several potential causes, in-
cluding antenna or transmission line
VSWR, a faulty PA tube, arcing or
component breakdown in the high
voltage supply and control circuit
failure.

This month, we will concentrate on
plate supply overloads that are caused
by component failure in the PA tube
grid circuit.

Grid circuit problems

Consider the following trouble-
shooting steps after first confirming
that the plate supply trip-off is RF-
based (not dc-based), that it is not
caused by a problem in the load and
not caused by a failure in the PA tube
or its socket.

The PA tube may be checked by
substituting one of known quality.
When the tube is changed, carefully in-
spect the contact fingerstock for any
signs of overheating or arcing. Be ex-
tremely careful not to damage the
socket fingerstock when removing and
inserting the PA tube.

The diagram below shows the input
circuitry of a grounded screen, FM
transmitter PA stage. Examine the grid

IPA ..
HY

PA PLATE HV

PA BIAS
SUPPLY

The PA grid input circuit of a grounded screen
transmitter.

circuit. A short in any of the capacitors
in the grid stage (C1-C5) will effectively
ground the PA grid. This will cause a
dramatic increase in plate current,
because the PA bias supply will be
shorted to ground along with the RF
signal from the IPA stage.

The process of finding a defective
capacitor in the grid circuit begins with
a visual inspection of -the suspected
components. Look for signs of
discoloration because of overheating,
loose connections and evidence of
package rupture. The voltage and cur-
rent levels found in a transmitter PA
stage are often sufficient to rupture a
capacitor package if an internal short
occurs.

Check for component overheating
right after shutting the transmitter
down. A defective capacitor will often
overheat. Such heating can also occur,
however, because of improper tuning
of the PA or IPA stage or a defective
component elsewhere in the circuit.

Before replacing any components,
study the transmitter schematic

diagram to determine which parts in
the circuit could cause the failure con-
dition that exists. By knowing how the
transmitter works, many hours can be
saved in checking components that an
examination of the fault condition and
the transmitter design would show to
be unlikely causes of the problem.

Check blocking capacitors C6 and
C7. A breakdown in either component
would have serious consequences. The
PA tube would be driven into full con-
duction, and may arc internally. The
working voltages of capacitors C1-C5
may also be exceeded, damaging one
or more of the components.

Because most of the wiring in the
grid circuit of a PA stage consists of
wide metal straps (required because of
the skin effect), it is not possible to view
stress points in the circuit to narrow
the scope of the troubleshooting work.
Areas of the system that are intercon-
nected using components that have
low power dissipation capabilities,
however, should be closely examined.

For example, the grid bias de-
coupling components in the diagram
to the left (R1, L3 and C5) in-
clude a low wattage (2W) resistor and
a small RF choke. Because of the
limited power dissipation ability of
these two devices, a failure in decou-
pling capacitor C5 would likely cause
R1 and possibly L3 to burn out.

The failure of C5 in a short circuit
would pull the PA grid to a near
ground potential, causing the plate
current to increase and trip off the
transmitter high voltage. Depending
on the sensitivity and speed of the plate
overload sensor, L3 could be damaged
or destroyed by the increased current it
would carry to C5, and therefore, to
ground.

If L3 were able to survive the surge
currents that resulted in PA plate
overload, the choke would continue to
keep the plate supply off until C5 was
replaced.

Bias supply resistor Rl, however,
would likely burn out because the bias
power supply is generally switched on
with the transmitter filament supply.
Therefore, unless the PA bias power
supply line fuse opened, Rl would
overheat and probably fail.

Because of the close spacing of com-
ponents in the input circuit of a PA
stage, carefully check for any signs of
arcing between components or sec-
tions of the tube socket. Keep all com-
ponents and the socket itself clean at
all times.

Inspect all interconnecting wiring for
signs of damage, arcing to ground or
loose connections.

Substitution

Substituting a new component for a
suspected part can save time when
troubleshooting. With some com-
ponents, it is cost-effective to replace a
group of parts that may include one
defective component because of the
time involved in gaining access to the
damaged device.

For example, the grid circuit of the

PA stage shown in the diagram in-
cludes three doorknob capacitors
(C2-C4) formed into a single assembly.
If one device was found to be defective,
it might be advantageous to simply
replace all three capacitors.

These types of components are often
integrated into a single unit that may
be difficult to reach. Because doorknob
capacitors are fairly inexpensive, it
would probably be best to replace the
three as a group. This way, the entire
assembly is eliminated as a potential
cause of the fault condition.

A good supply of spare parts is a val-
uable troubleshooting tool. In high-
power transmitting equipment, sub-
stitution is sometimes the only prac-
tical means of finding the cause of a
problem.

Many parts—particularly in the high
voltage power supply and the RF
chain—are difficult to test under static
conditions. The only sure way to check
the component is to substitute one. If
the system returns to normal, the
substituted component is defective.

Substitution is also a valuable tool in
troubleshooting intermittent failures
caused by component breakdown
under peak power (or modulation)
conditions.

The manufacturer’s factory service
department can often advise you on
the recommended spare parts to stock.
Obuious candidates for the spare parts
inventory include components that are
not available locally, such as high
voltage fixed value capacitors and
vacuum variable capacitors.

The past history of the transmitter is
often useful in determining spare parts
requirements of a particular piece of
equipment. Compile a list of every
component that failed from the
station’s maintenance log when con-
sidering spare parts requirements.

Next month, our examination of
plate supply overload problems will
concentrate on the output components
in the PA stage.

Safety considerations

Any troubleshooting work on a
transmitter should be done with ex-
treme care. High wvoltages in a
transmitter can be lethal Such work
should be performed only when a sec-
ond engineer is with you.

Work inside the transmitter only
after all ac power has been re-
moved and after all capacitors have-
been discharged using the ground stick
provided with the transmitter. Remove
primary power from the unit by trip-
ping the appropriate power distribu-
tion circuit breakers in the transmitter
building. Do not rely on internal con-
tactors or SRCs to remove all danger-
ous ac.

Be familiar with first aid treatment
for electrical shock and burns. Always
keep a first aid kit on hand at the
transmitter site.

Do not defeat protective interlock cir-
cuits. Although defeating an access
panel interlock switch may save work
time, the consequences can be tragic.

18 Broadcast Engineering May 1985
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New Portable Uplink Smali
Enough To Go Anywhere
For Live Reports.

Covering news events.from “any”
location in the world used to be an
impossibility. Now it's a reality.

With GEC McMichael’s unique
Satellite News Gathering (SNG)
FLY-AWAY, news events that previ-
ously could not be captured by exist-
ing television transmission systems
can easily be covered “live,” regard-
less of their location.

The entire FLY-AWAY system is
compact and lightweight enough to
be flown to remote locations in a pri-
vate plane as well as by regularly
scheduled airlines. Once on location,
the SNG terminal can be quickly set
up by as few as two men in vz hour
and powered by a hand-carried port-
able generator.

e e e e e s

The entire FLY-AWAY
system is compactand
lightweight enough to
be flown to remote lo-
cations in a private
plane as well as by reg-
ularly scheduled air-

lines.
e e e S T R R e e S S s i

The SNG terminal equipment is
packaged in three shock-mounted
aircraft enclosures. The majority of
which weigh no more than 80
pounds. Since the weight and size
of the system are so attractive, it can
easily fit into an econoline-type van,
allowing rapid deployment for live
satellite coverage of local events.

Designed for portability and quick,
efficient set-up, the FLY-AWAY is
composed of GEC-McMichael’s
unique elliptical Ku band antenna,
uplink Ku band electronics and
McMichael's own video compression
bandwidth electronics.

ADVANCED ANTENNA DESIGN/VIDEO COMPRESSION CREATES BREAKTHROUGH

Each of the three shock-mounted containers which make up the SNG system measures

Ll b -4 /]

27”7 x 24" x 21", The total system including uplinkireceive electronics, antenna and
portable generator weigh no more than 500 pounds total. The one-piece offset gregorian-
fed antenna measures 2 x 1 x .5 meters and weighs 90 Ibs packaged. In order to ensure
quick set-up time and retain critical surface tolerance enroute and during operation, the

antenna reflector will remain in one piece.

The McMichael Ku band antenna
isthe heart of the FLY-AWAY system
since it allows real-time transmission
from anywhere in the world.

In the event of signal loss due to
severe weather conditions or poor
footprint locations, the GEC
McMichael CODEC makes it possi-
ble for the operator to reduce the
bandwidth. As a result, the system
permits live video transmissions from
any global location under practically
any weather conditions.

GEC McMichael, a leader in Ku
band satellite transportable technol-
ogy in the United Kingdom and
Europe for over 6 years, just recently
introduced its line of broadcast prod-
ucts to the United States. The de-
velopment of the portable SNG sys-
tem resulted from the company’s

expertise in Ku band transportable
terminals, ACE standards conver-
sion equipment and video bandwidth
compression teleconferencing
equipment.

To date, there is absolutely no
better way to beat the competition
to the scene than with the new FLY-
AWAY Satellite News/Data Gather
ing System. For more information
about this exciting live/remote
transmission breakthrough,
please contact GEC McMichael
8260 East Raintree Drive,
Scottsdale, Arizona 85260. Phone:
602/948-7255 TLX: 6502246202

2T memicnakL |

NOBODY DOES MORE WITH LESS SPACE

Circle (10) on Reply Card to have a salesman to call.
Circle (11) on Reply Card to receive literature.

www americanradiohistorv com
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CAVITY BOX

SCREEN GRID
ASSEMBLY

O
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Figure 5. Adequate bypassing of the PA tube
screen grid is important to proper operation
of the cavity. If one screen bypass capacitor is
used, as shown here, an uneven distribution of
RF current will result.

of the cavity. It is usually much higher
than the RF output current or the RF
plate current. The relationship can be ex-
pressed as follows:

Q= iand I, = Ipr

X,
where Zp equals PA tube plate im-
pedance, X, equals equivalent inductive
reactance of the cavity resonant circuit,
I, equals cavity RF circulating current
and I equals RF output current.

When current flows on one conductor
of a transmission line, an equal mag-
nitude current flows in the opposite di-
rection on the other conductor. This

means that a large value of RF circulat-
ing current is flowing in the cavity
amplifier's outer conductor (the cavity
box). All of the outer conductor’s cir-
culating currents start at and return to
the screen grid.

The back access panel (door) of the
cavity is part of the outer conductor and
large values of circulating current flow
through it, into it and out of it. The
amplifier must never be operated with
the back panel removed or any of the
fasteners loose or damaged.

A mesh contact strap electrically con-
nects the back panel to the rest of the
cavity. If a fastener is loose or damaged,
the back panel is loose or the mesh con-
tact strap is damaged or defective, arcs
will develop between the cavity box and
the affected area of the back panel.

Once an arc occurs, the pitted surface
forms an insulator that restricts the flow
of RF current. The damaged surfaces can
be cleaned, but the surface must be flat
to insure a good electrical contact. Any
pit mark on or under the mesh will cause
a recurrence of the arc.

The screen grid
The screen grid is connected to the
screen contact ring on the PA tube base
by a cone assembly inside the tube. The
purpose of the cone is to reduce stray in-
ductance and lower the RF resistance

caused by the skin effect. To take advan-
tage of this design, RF currents should
flow evenly through all parts of the
screen grid assembly.

In Figure 5, one screen bypass capac-
itor is used in the circuit. This would
cause all of the RF circulating current to
flow through one point of the screen grid
assembly. The result would be increased
skin effect losses and increased stray in-
ductance.

If, on the other hand, the number of

&

Figuare 6. Eight evenly spaced screen bypass
capacitors cause the RF circulating current to
divide evenly around the PA tube screen grid
assembly.

CAVITY BOX

SCREEN GRID
ASSEMBLY

screen bypass capacitors was increased
to two, the RF current distribution would
improve. If eight bypass capacitors are
used, as shown in Figure 6, the RF cur-
rent would be evenly distributed
throughout the screen assembly. This
would result in less skin effect losses and
lower stray inductance. =70
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Our purpose is clear: to
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PRODUCTS: Cathode Ray Tubes = Diodes = Klystrons = Monitor Tubes = Plumicons = Receiving Tubes
RF Ceramic Capacitors = RF Transistors - Saticons = Solid State Replacements = Transmitter/Power
Tubes = Tube Sockets, Accessories = TV Linear Devices = Vacuum Capacitors - Vidicons = Vistacons
MANUFACTURERS: Acrian - Amperex = Getron = EEV = Eimac = GE = Hitachi = ITT = ITT Jennings
Machlett - National = Philips = RCA = Raytheon - Thomson-CSF = Varian = Westinghouse

Call our Toll Free number now and start saving. 800-52@-636§
CALVERT ELECTRONICS, ING. [T

One Branca Road, East Rutherford, NJ 07073 - 201-460-8800 - Telex 423205 CALV - TWX 710-989-0116
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provide the uitimate source for all broadcast related tubesand ="
components. We’ve geared our entire distribution system to ship virtually every order the

same day. Our highly personalized service and technical knowledge is legendary in the industry. g

N Best of all, because of our large volume buying, Calvert has the lowest prices — and cannot be undersoid.

tupe for every transmitter
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Courtey of Centro
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Designs that fit

By Fred Powers

When management gives the go-ahead for a new facility
design, don’t be charmed by the lure of the ‘“ultimate.”

Most of us dream of having all the
money it would take to build the ultimate
TV facility. We hear or read about some
superstation and find ourselves sighing
and wishing our station could be like that
one.

Many stations, lured by fantasies of
state-of-the-art, have thought big, bought
big, then thrown the project together.
They end up with a facility full of nice
toys that are impractical for meeting the
station’s needs.

The key to success is not so much hav-

ing the dollars, as it is careful planning to -

make each dollar count. The ultimate
facility is actually the one with a design
that fits, fits not only the budget, but the
needs of the market.

Constructing a successful TV produc-
tion or broadcasting facility is a complex
and demanding task. Whether you need
a facility for broadcasting, production or
post-production, you should be well-
prepared before venturing into the world
of high finance, architectural engineer-
ing and systems integration.

Before you spend a nickel for a pur-
chase, you must know as much about
your project as possible. Develop an in-
satiable thirst for information and get
facts from as many different sources as
you can. Define and research your
market area, know your competition and
their marketshares, and estimate your
potential share of the market and sales
volume.

Become familiar with professionals in
the industry who may be available to
assist you. Learn their salary levels and
traditional benefits. Good management
and operations personnel are vital in this
industry. They are the key to a successful
operation, are extremely competitive,
and require considerable remuneration.

Financial planning

Funding your project will probably be
your most difficult task. The money in-
volved requires major commitments.
Your plans should explore all potential
funding sources. You might sell a portion
of your equity to a venture capitalist, of-
fer limited partnerships to raise the funds

Powers is vice president of Centro Corporation of San
Diego. .

for the venture, or approach a lending in-
stitution to finance the project. In the
case of a loan, will you be able to col-
lateralize it with your personal financial
statement? A lending institution will re-
quire some form of collateral.

Business plan
Your business plan will become your
blueprint and guide for all future deci-
sions. In fact, without it, you may ex-
perience disappointment and failure.
This tool is valuable for assisting you in
making

sound business decisions

~ PLAN YOUR
SERVICES

DETERMINE
EXPECTED RETURN
ON INVESTMENT

R
s

 ANTICIPATE RATE
- STRUCTURE FOR
- FIVE YEARS

ESTIMATE START-UP
AND OPERATIONAL
COsTS

because it begins with a comprehensive
and realistic listing of the capabilities of
your planned facility and the services
you wish to provide the marketplace.
The plan should be prepared and written
from an investor's point of view. What is
in it for the investor, and what will the
return on investment be?

Because technology is progressing at
an alarming rate, you will need to plan
for the changes and expansions
necessary to keep your facility current
and competitive. You may discover that
you cannot afford to offer all the services
you would like in the beginning, but you
can pare back your ambitions to an af-
fordable level, and structure a growth

www americanradiohistorv com
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Tailoring your
business plan

May 1985 Broadcast Engineering
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Sony Broadcast Products Company, 1600 Queen Anne Rd.. Teaneck. NJ 07666. © 1985 Sony Corp. of America.
Sony is a registered trademark and Betacam isa trademark of Sony Corp.
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ART"GAMERAS
ME ART HISTORY

For all those keeping close watch on the art of
video, Sony is proud to unveil a masterpiece: the
BVP-30. A new 3-tube camera which, with a single '
stroke, has turned its technologically-advanced competitors
into technologically-advanced relics.

It accomplishes this through
an extraordinary merger: Sony
| mixed-field technology
with Plumbicon™ technology. To
OB createa 2/3” tube with the

best picture quality in history.

A tube that offers you
all the advantages of the mixed-
field Saticon™ tube, including
the best resolution, registration
and signal-to-noise ratio in
the industry.

And adds to them the
virtues of Plumbicon]" such
as minimized lag, superior
highlight handling and superb
dynamic resolution.

: Meanwhile, the BVP-30 retains the
l1ght weight and versatlhty of the BVP-3,
adding such new features as a 500-line viewfinder
with built-in audio indicator and control.

And it can be plugged into all currently-used re-
cording formats, including

our industry-leading Sony
Betacam™ system.

For an opportunity to
scrutinize a camera that’s mak~
ing history=as opposed te
becoming it-contact your
Sony representative.

SONY.

Broadcast
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Building a facility is an expensive endeavor. Planning is essential so that your design is not out-
dated by the time construction is completed.

plan to expand your future services.

After listing the capabilities you want
to offer the marketplace, you need to
determine your expected return on in-
vestment. This is the amount of compen-
sation you expect to receive for the ef-
forts and risks involved. This information
will also be necessary to project the
length of time required to repay in-
vestors or satisfy your debt service.

Next, determine your anticipated rate
structure for all your services. In order to
be competitive, use the prevailing rates
in your particular market as a guide.
Consider the value of the services,
establish realistic deadlines for each area
to become productive, and calculate the
rate charged for at least a 5-year period
with increases in productivity, sales and
salaries. Factor in depreciation for each
successive year.

With the information gathered during
the research phase, estimate your start-
up, salaries, operational, general and ad-
ministrative (G & A) and sales and
maintenance costs for the same 5-year
period. Your projected sales, less your
anticipated costs, will reflect the goals for
your anticipated return on investment.

Even though'the facts and figures you
use in this formula are hypothetical, they
must be realistic and achievable. It is in-
teresting and exciting to play what if by
changing some of the values in the for-
mula and recalculating the figures to
determine what effects they have on the
results. A word of caution: Force yourself
to be realistic and conservative while
assembling data. It is easy to develop a
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result that looks good on the surface, but
is really not feasible.

Verification

Now is the time to verify the accuracy
of some of your estimates. You can ac-
complish this by hiring a seasoned con-
sulting professional or organization to
assist in determining an anticipated
budget for the project’s start-up phase.

The budget should include all costs,
from site preparation through comple-
tion of the building, all the electronic
systems and interior furnishings. This in-
formation can be acquired through vari-
ous sources, such as consultants, archi-
tects, engineering companies and in-
terior designers. Some companies can
provide the entire service, which
eliminates the chance of gaps or omis-
sions that might occur due to lack of
communication between several sources.

Be sure you have developed your
business plan before contracting this
service. It is usually performed on a time
and material basis. Entering into an
agreement before developing your
business plan is similar to hiring a cab to
take you to an unknown destination.
Before you know it, you will be lost, con-
fused and deluged with questions. Mean-
while, the meter is running!

The results of this input will verify one
of the major elements in your formula:
the start-up costs.

Facility planning stage

The facility planning stage must be
completed whether you are building a

www americanradiohistorv com
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new structure from the ground up or
renovating the interior of an existing
building. For a new structure, a site
preparation estimate should be made.
Obviously, your estimate can be more
accurate if you have determined your
building site, although a typical budget
range can be determined by an ex-
perienced architect. If your plans are to
construct a broadcast, production or
editing system in an existing building,
you will need to estimate the cost of
renovating the interior walls, existing
plumbing, wiring and air conditioning.

A preliminary floor plan should be
developed, applying traditional facility
use analysis and interior space planning
criteria. This floor plan will be merely
conceptual, identifying each room or
space by name, number of square feet re-
quired, and physical relationship to all
other areas of the facility. The plan will
be utilized to determine your estimated
construction costs.

You should solicit the services of pro-
fessionals in each respective area to
assist you in completing this final plan-
ning stage. They are experienced in their
fields and can provide you with accurate
estimates. Again, a single source is
recommended to maintain consistency in
the estimates.

Review

After reviewing the estimated con-
struction costs, it is important to refer
back to your business plan and to com-
pare the estimate with the amount
allocated in the start-up cost section. If
the construction estimates are too high,
you will need to re-evaluate your
preliminary floor plan. Square footage
and/or special features may have to be
trimmed until the construction costs are
in line with the business plan.

Funding

Now comes the difficult part: Funding
your project. All of your research and
planning will begin to demonstrate their
worth. The investor or lender will expect
this information in an organized and pro-
fessional manner in order to determine
the risks and the opportunities for suc-
cess. A well-written business plan that
communicates the risk involved vs. the
potential return on investment will go a
long way toward expediting a loan or an
investment.

Operational plan

After securing your financing, you will
need to develop a sound operating plan.
This will include a cash flow analysis,
performance and growth analysis. Your
operating plan will be critical in deter-
mining your anticipated needs and assist-
ing you in making future decisions.

Good management of this plan is also
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critical for realizing your goals. Consult
your existing or anticipated manage-
ment team to strengthen the plan. If they
are involved in the plan’s creation, they
will be dedicated to its success.

Site selection

Your facility, whether it is new con-
struction or an existing building, should
be away from loud sound sources, such
as airports, industrial areas and railroad
routes. Another reason to stay away
from heavy industry sites is that sporadic
power surges can occur in such areas.

It is also a good idea to investigate the
electrical service available in an existing
building. A major TV facility can demand
a surprising amount of power. If the
building is not supplied with sufficient
electrical service, a significant expense
may be lurking around the corner.

When selecting an area within an ex-
isting structure, beware of locating
critical studio or production spaces near
elevators, rest rooms, equipment rooms
or any other potential vibration and/or
sound sources. lt is not uncommon to ex-
perience annoying or unacceptable
levels of vibration being transmitted
through the structural members of a
building. In general, most existing
buildings were not constructed to house
a teleproduction or broadcast facility. If a
vibration does exist, its source is usually
a mechanical device or system, such as
an air conditioner or electrical trans-
former. A structurally bound vibration
source must be identified and treated by
isolating it from the building’s structure.

Structural members should still be
acoustically treated when they exist
within critical operational or studio
spaces. Unexpected or temporary vibra-
tions can seriously affect production
schedules by injecting annoying frequen-
cies into studio or audio production
areas.

Acoustics, HVAC and lighting

The performance specifications for the
facility’s acoustics, lighting and HVAC
(heating, ventilating and air condition-
ing) are critical. They depend on, and are
influenced by, each other. The amount
of heat generated by the people in each
area, the quantity of equipment in opera-
tion and the wattage of lighting being
used are all factors in determining the
amount of air conditioning required to
maintain the spaces at proper operating
temperatures. Other elements are also
factored in, such as the size, number and
location of windows, the type of insula-
tion used, altitude, humidity and typical
temperature range for the area. An ex-
perienced mechanical engineer will ad-
dress these requirements, but only if sup-
plied with the environmental character-
istics desired for the facility’s interior.
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The facility should be located away from loud sound sources.

The acoustics of studio spaces are af-
fected by the HVAC system because it
performs its function by circulating con-
ditioned air. If not properly engineered
and balanced, the air movement will
create annoying and, in some -cases,
unacceptable noise levels. To prevent
this, the HVAC system must be engi-
neered to move large volumes of proper-
ly conditioned air at very low velocities.

A change in concept that alters the size
of the space, the number of people, the
amount of operating equipment or
lighting will influence the size of the
HVAC system necessary for the facility.
As the size and velocity of the HVAC
system increases, the level of undesirable
noise will increase. All the elements are
interdependent, and once the system has
been designed, one element cannot be
changed without seriously affecting the
others.

There are two different acoustical re-
quirements for interior spaces of a facili-
ty. In some areas, it will be necessary
first to acoustically isolate the space from
all other areas of the facility. Second, the
shape, size and treatment of the surfaces
within the space are critical in control-
ling the audio performance. Consultation
with an experienced acoustician is im-
portant to ensure that critical areas of the
facility will function as intended.

Project construction

After you have solicited the proposals,
selected the company you want for the
project and awarded and negotiated the
contract(s), it is imperative that project
milestones are identified and established.
These milestone dates must be constant-
ly monitored to ensure compliance with
the contract and projected completion
date. The project coordinator will be
responsible for tracking these deadlines.

There are companies that specialize in
systems engineering. They employ pro-
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fessionals to identify all individual com-
ponents of the systems, engineer the
proper integration and provide detailed
functional diagrams. This documentation
is extremely important, for it is the blue-
print for the electronic systems and will
be used for maintaining, changing and
updating the systems.

Ideally, you can hand over the respon-
sibility of project coordination to the
systems engineer, who can convey to an
architect the technical and environ-
mental requirements necessary for the
electronic systems. Although they are
trained and experienced in the areas of
building codes, structural engineering
and building architecture, many archi-
tects may not have the background
necessary to understand and to ap-
preciate the requirements and ultimate
purpose of the facility.

Watch it happen

Even if you follow all of the recom-
mended steps to the conclusion of the
project, something unexpected will near-
ly always pop up. The secret is to an-
ticipate potential problems. Then, when
an emergency does arise, you will be
able to react with solutions, rather than
panicky attempts to keep the project
from disintegrating.

If you contract with a single source
who will organize and implement the
project, you will be able to devote your
efforts to necessary day-to-day opera-
tions. A typical teleproduction facility
project is a major undertaking and
deserves a full-time commitment for effi-
cient, economical completion. Follow
the guidelines, use good business sense
and resist emotional decisions that can
cause your plan to stray off course. Then
the black ink will find a well-defined path
right to the bottom line. And when that
happens, you'll know that your design
actually fits. Be)i
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JBL's unique titanium diaphragm and "Diamond Surround” bring
new purity and consistency to high frequency response.

iT ToOK JBL SCIENCE,

A NITROGEN EXPLOSION,

AND PURE TiTANIUM TO GIVE YOU
PeERFECTED HIGH FREQUENCY SOUND.

High frequency sound has always fought with the technology that brings it to the ear. The driver
diaphragm has been most vulnerable, pushed to the breaking point, unable to hold uniform
frequency response.

JBL scientists decided to fight back. They exploded nitrogen into a remarkable metal, pure
titanium, encircling their unique diaphragm with a vibration-
absorbing “"Diamond Surround.’ so revolutionary it warranted its
own patent.

The result? A diaphragm that delivers and sustains a power and
purity to high frequency response never before approached in the
industry.

Perfecting titanium technology is just one of innumerable ways in
which ]BL science is re-shaping the quality of sound. From driving
your studio monitors in a demanding final production mix, to
critically evaluating in detail actual on-air signal quality, ]BL audio
systems are focused on the most exacting demands of the broadcast
professional. To find out which system is designed to meet your
specific requirements, contact your authorized JBL professional
products dealer today.

JBL Incorporated,
8500 Balboa Boulevard
PO. Box 2200,
Northridge, CA 91329 :
USA. ==

BL/harman international ®JBL INCORPORATED, 1984
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Putting ¥
it on paper

Before you update your facility, you
must submit a Request for Proposal
(RFP), which you will submit to all bid-
ders interested in providing services
toward the construction of your pro-
posed facility. If you submit a Request
for Quotation (RFQ), you will be ask-

ing the bidders to respond with the pro-
Jject cost, not their plans for executing
the project. An RFP should result in
detailed proposals and specific cost
breakdowns. This is important infor-
mation in determining the most quali-
fied company.
The specifications in the RFP should
provide the following information:
1.) Site
a.) Location
b.) Size
¢.)- Topography
2.) Description of structure
a) Type—new construction or
renovation of an existing
building
b.) Purpose—broadcast, pro-
duction or editing
¢} Configuration—number of
floors, multiple structures,
etc.
d) Size—square footage
e) Geographic location—aver-
age high and low tempera-
tures, humnidity and altitude
f) Architecture—theme or im-
age (if applicable)
g.) Functional requirements—
capabilities
h.) Performance criteria—air
conditioning, acoustics and
lighting
i) Support areas—rest rooms,
lounges, reception, storage
and equipment rooms
J.) Interior—theme, environ-
ment and quality of finish
and furnishings
~ 3.) Systems
a.) Electronic—capabilities,
configurations and opera-
tional requiremnents
b.) Power—type of service, con-
ditioning, isolation, ground-
ing and standby emergency
power requirements

30 Broadcast Englineering May19_85
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technology to UHF-TV broadcasters—
The G-Line 100!

Varian Klystrons in RCA trans-
mitters now offer UHF-TV broad-
casters 100 kilowatts of picture
power using a single visual
power tube! Aural power is sup-
plied by the time-proven VA-890
Series klystrons. Powerad by
the new, high efficiency Varian
VKP-7853 klystron, the RCA
G-Line 100 transmitter offers low
initial acquisition cost, signifi-
cantly reduced cost of owner-
ship, high reliability, and low
maintenance cost.

The Varian VKP-7853 Series
Klystron, designed for the new
RCA G-Line 100 transmitter, uti-
lizes the most recent proven
technology in efficiency en-
hancement. Psuedo-harmonic
prebunching, coupled with alow
perveance electron gun, yields
peak-of-sync efficiencies ap-
proaching 70%. This translates
into low electric utility costs for

Circie (16) on Reply Card
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the UHF-TV broadcaster com-
peting in growth markets. The
G-Line 100 may be the key to fu-
ture profitability.

For more information on the
RCA G-Line 100 and
Varian VKP-7853 contact:

RCA

Broadcast Systems Division
PO. Box 900

Gibbsboro, NJ 08026
Telephone: 609 - 435-2884

Varian Microwave Tube Division
611 Hansen Way

Palo Alto, CA 94303

Telephone: 415 » 424-5675

varian
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Angevine is principal consultant at Angevine
Acoustical Consultants, West Falls, NY, and is BE’s
broadcast acoustics consultant.

Broadcast Engineering May 1985

Studio,

acoustics

By Eric Neil Angevine, P.E.

In many old movies, such as “Around
the World in 80 Days,” two people com-
mupnicated between rooms in a large
house using a speaking tube. The speak-
ing tube was actually a small duct run-
ning from one room to the other. In
other films, you may have seen actors
eavesdropping on conversations through
ventilation ducts. Both of these examples
illustrate that sound will travel between
rooms through ducts and conduits.

Even the smallest opening in a wall
can create a significant sound leak. And
although sound insulation is critical in a
studio, it is impractical to build one
without doors or windows. Equally ludi-
crous would be to contemplate a studio
without heating, lighting, air condition-
ing and microphone cables. Yet, all of
these necessary features can create
sound leaks.

The biggest problems are caused by
air-conditioning ducts. Because air-
conditioning ducts connect the studio
directly to a fan or air-conditioning unit,
they may conduct fan noise into the
studio. They may also connect two adja-
cent spaces and carry sound from one
location to the other.

Mechanical equipment noise

Rule number one for keeping fan noise
out of the studio is to locate the
mechanical equipment away from the
studio space it is designed to serve.
Although this is contrary to energy-
conscious design, it protects the studio
from two sources of noise: the fan and
the equipment. Mechanical equipment is
inherently noisy, and mechanical equip-
ment rooms are among the noisiest in
the building. They should not, therefore,
be located adjacent to studio spaces or
other areas requiring little noise. Rather,
there should be one non-critical buffer
space between a mechanical equipment
room and any acoustically critical studio
space. Buffer spaces may be corridors,
storage rooms or even offices with less
stringent acoustical requirements.

Sound transmitted by ducts is reduced
by distance, particularly if the duct is
lined with a sound-absorptive duct lining.
Circuitous paths are much better than
straight ones because elbows and turns
help to attenuate sound in ducts. The
smaller the cross-sectional dimension,

WwWWWwW.americanradiohistorv.com

the more sound attenuation will be
achieved, indicating that flat rectangular
ducts will transmit less sound than
square ducts of the same cross-sectional
area. Unfortunately, all of these factors
also decrease friction in the duct, so a
compromise must be-made between the
acoustical needs of the space and the
mechanical engineer’s requirements for
an efficient system.

Moving air may generate noise levels
approximately proportional to the fifth
power of the linear velocity. Therefore,
it is important to keep velocities low. Do
not increase the air velocity in an effort
to minimize the duct size.

Small systems make less noise than
large ones. Although that concept is easy
to accept, it turns out that they usually
make proportionately less noise. That is,
two small systems usually make less
noise than one system twice as big. For
this reason, it is often a good idea to use:
a small system to condition the acous-
tically critical studio spaces, rather than
the large system that conditions the rest
of the building. A second advantage is
that the studio spaces typically require
continuous conditioning, while the build-
ing system may shut down at 5 p.m.

Control of noise between rooms

Just as ductwork may conduct sound
from a mechanical equipment room to
acoustically critical studio spaces, ducts
may also transmit sound from one studio
to another. Consequently, it is important
that studios not be connected by short,
straight duct runs. It is a common prac-
tice in building construction to provide a
single duct for supplying conditioned air
to many adjacent rooms. In acoustically
critical projects, such as broadcast
studios, each room should have its own
supply duct running from a common
plenum or main duct at some distance.
This keeps the duct size small and allows
for more circuitous layouts, promoting
minimal sound transmission.

A duct can transmit sound from one
space to another without even being con-
nected to one of the spaces. For exam-
ple, noise may enter a duct located
above the ceiling of a noisy room
through the duct walls, and be transmit-
ted to an adjacent space. Or a duct which

Continued on page 36
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“..performs accurately uncler
any RF situation” | ¢*

By e b
John Bortowski, chief engineer for radio station WLAK in .
Chicago, had a problem. o L
Will a frequency counter work under his adverse conditions? e T
Here is what he told us. John Bortowsl i
“To give you some background, WLAK is located on the 90th SZjiﬁ;ggQ;’geef WLAK-EM
v T - a0 floor of Sears Tower. Studios
e R ol . & and service area are located a mere 30 feet frgn an
Shd ol vl e " antenna farm transmitting frequencies from 15¢MHz to
ks T 800MHz. Atop the building are two VHF, two 5
x megawatt UHF and five FM stations.
‘*f “We have just completed testing the Sencor : FC-71
| ; frequency counter in this environment. The only care
= A taken was keeping the test leads as short as p(i ssible
j j | Tl to minimize stray pickup. Otherwise the unit pe, formed
v R R ! H brilliantly under these conditions.
'1 e 1 -' T “I'm confident the FC-71 will perform accurg tely
A ¥ under any RF situation.”

TAKE THE 71 CHALLENGE. RF immunity is only
one reason you'll like the FC-71. Take the 71 Ch illenge
and see for yourself. Try a new FC-71 on any jo ) site in
i any RF field for a month. If in 30 days you don't believe
the FC-71 is the best buy on the market, we'll b 1y your

s FC-71 back for every penny you paid including freight
Antenna farm atop Sears Tower. both ways.

Give us a factory direct call today for the complete FC-71 story. PHONE TOLL-FR :E:
1-800-843-3338

In Canada Toll-Free 1-800-665-4871 South Dakota,
Alaska and Hawaii call collect at 605-339-0100

Sencore FC-71, B ——cor=
portable, 1 GHz g |

FCC accurate RSNG| -
Frequency Counter -

M FCC accurate (.5 ppm) — even at 1 GHz
Super sensitivity: 5 mV average ; seNsITIVITY CavSTA prer a1
.01 Hz resolution in one second AR . !

Completely RF immune — we guarantee! o) ;
IEEE 488 bus-compatible

MODEL FC71

gEXClUSiVe CryStal check ] : ’""'m‘hﬁz's‘"‘ ) 1 SmY AVE SENSITIVITY 5 PP ACURACY
M1/3 less than the nearest competitor :

$995

SENCORE

Innovatively designed with your time in mind.
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Continued from page 32

serves a noisy space may carry sound
which passes out of the duct through the
walls above an adjacent studio.

To prevent the transmission of sound
by these methods, two simple rules must
be followed: All ductwork must be of
sheet metal, which contains sound better
than lightweight duct materials. Duct-
work should run through non-critical,
but quiet, buffer spaces or above a solid
ceiling. (Because sound will penetrate
acoustical tile, any plenum left above an
acoustical ceiling must be considered to
be part of the room.)

Sound can also be transferred between
two ducts running side by side through a
chase or ceiling plenum. This crosstalk is
not only a serious problem, but is difficult
to eliminate. It is just one reason the duct
layout should be reviewed by your
acoustical consultant.

Both the supply and return air must be
ducted. The use of a ceiling plenum for

Figure 1. Simplified block model
of the separation required from
noisy environments.

return air, commonly seen in modern
construction, will create a significant
sound path between rooms. The return
ductwork must be designed just as
carefully as the supply ducts. Sound will
travel equally well in either. The idea
that sound will not propagate in a return
duct presupposes that the speed of the
airflow (typically about 1000 feet per
minute) is of the same order of mag-
nitude as the speed of sound propagation
(1100 feet per second).

Sometimes all of these precautions are
inadequate in controlling sound through
the mechanical system. When necessary,
air-handling duct silencers, similar to
automotive mufflers, can be used to
reduce sound transmission through the
duct system.

All of this assumes the use of a central
forced-air heating and cooling system.
Although several systems avoid the use
of the long ducts that transmit sound be-
tween rooms, most of the alternatives

' HVAC DUCT

a

7 _/
A

STUDIO B

G HALLWAY'

STUDIO A

produce unacceptable rioise levels within
the conditioned space.

Electrical systems

Electrical systems may also cause
sound paths between studios. If all wiring
could be installed when the studio is
built, the number of sound leaks could be
reduced. However, most broadcast
engineers realize that they can't predict
all of the cabling possibilities they will
ever need, so provisions must be made
for future wiring installation.

The rules for laying out conduits and
cableways are similar to those for air-
conditioning ducts. The potential prob-
lems are fewer, because cableways are
seldom as large as mechanical ductwork.
But there is often a desire to connect two
adjacent spaces directly by the shortest
path. To avoid the major sound leak
created by a direct connection between
two adjacent rooms, it is recommended
that all conduits run to a common panel

OFFICEB

OFFICEA

HVAC |

INSULATION

RETURN PLENUM
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Essential
In the trench THE SOUND TECH

1500 SERIES TEST SYSTEM

With a microprocessor-controlled
Sound Tech 1500 Series test set, you can
sort out the fiction from the facts—quickly
and easily. Audio manufacturers the world
over have come to rely on the 1500 Series.
As high-tech goes higher and time seems
to get shorter, the benefits of having im-
mediate, precise and critical test data gets
even greater. And that's where a Sound
Tech 1510A comes in—on your bench, or in
the trench.

Whether you're a design engineer or
you have the technical responsibility for
keeping your facilities up and running, the
1510A is designed to perform all the neces-
== sary tests for maintenance, troubleshooting
=) . and general check-out of any professional

audio device like: tape recorders, film

.- machines, mixing consoles, signal pro-

T \ cessing equipment, turntables—you name

! ' it. With the 1510A's exclusive asynchronous

1/O. it's practically a mandatory piece of

gear for remote location tests for satellite

transmission, conventional transmitters or
broadcast studio checks.

When a pro needs to know the truth,
he can select from over fourteen different
test programs that are stored in the 1510A.
Because the instrument is modular, you can
easily add options like a one-thirc{ octave

» : spectral analysis card for noise & flutter
In lS e measurements, a GPIB IEEE-488 computer
\&§ communications interface, an MOL level

test, and more. Much more,

With the 1510A's built-in CRT. you

On t e enc have easy to read and interpret alpha-

. numeric and graphical data (on applicable

- : : tests). If you add our peripheral printer. you

- N e - can have a hardcopy of anything displayed

‘ = - b on the 1510A's CRT display—accurate,
= - = verifiable evidence.

Whether you push pencils or faders,
there isn't an all-in-one audio test system
around that can do everything the 1510A
has been designed to do—as fast and as
easy.

Contact us now for full technical and
applications information. See for yourself
why there are more than 1,000 users who
already know something you should.

S sounD
T TECHNOLOGY

1400 Dell Avenue
Campbell, California 95008
(408) 378-6540 Telex: 357445

he Best
1Tesf"

| 5 miamise e [N
i -

i {
y a7 (156 HO 6 LW
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or electronics room. This way, each run
is longer and more' circuitous than a
direct connection would allow.

Although the total area of cableways
and conduits should be made adequate
for all foreseeable future needs, don't
overdo it. Each conduit or cableway is a
potential sound leak. The more there
are, the greater the risk of a problem.

When all wiring has been completed,
seal the open ends of each conduit.
Because the seal is only a temporary
closure, it must be possible to remove it
without a lot of effort. One common
method is to stuff the open end with
fibrous building insulation. Although in-
sulation products are not particularly ef-
fective sound barriers, they are better
than nothing.

It is also possible to terminate each
conduit or cableway at an enclosed panel
or box, thus closing the sound path.

You may want to run a cable between
rooms without disconnecting it at either
end. For example, a TV station may
want to move a camera from one studio
to another without disconnecting cables.
This can be planned for during studio
construction, by providing a cable tray in
the floor, running through a doorway.

The removable cover should be of heavy
material to form an acceptable sound
barrier. Openings at either end should be
just large enough to accommodate the
cables.

Permanent wiring

Any penetration of a studio wall, floor
or ceiling reduces the acoustical effec-
tiveness of the enclosure. For this
reason, surface-mounted light fixtures
are superior to recessed luminaires. Each
electrical receptacle or switch box com-
promises the integrity of a wall at a par-
ticular point.

Receptacles should not be placed back
to back in a common wall. But any two
receptacles on opposite sides of the same
wall can create a sound path. Within the
constraints of local electrical codes, you
should avoid electrical outlets on both
sides of a major studio partition.

If not carefully installed, microphone
lines, on-air signs and monitor wiring can
allow penetrations of the studio en-
closure. When excessive sound trans-
mission is noted, it is usually not the wall
that is at fault, but the penetrations pro-
vided for the studio’s mechanical and
electrical systems.

Vibration control

Any mechanical equipment can impart
vibration to a structure that supports it. A
piece of mechanical equipment as large
as an electric motor has moving parts,-
and these produce vibration. Unless you
are careful when installing this equip-
ment, vibration can be transmitted to the
building structure and reradiated as audi-
ble sound. Under certain circumstances,
this structure-borne sound can be
acoustically amplified so that a small
hum becomes a significant rumble.

All mechanical equipment with motors
or other moving parts should be sup-
ported on vibration isolators, carefully
selected to be appropriate for both the
machine’s operating speed and weight.
Piping, ductwork and electrical conduits
connected to a vibration source must
have flexible connections or vibration
will be transmitted to other parts of the
building through these paths.

No review of your plans can be too
complete. No amount of construction in-
spection can be too much. It is the minor
details that make a good studio a notable
one. And it is the lack of attention to
these details that can make any studio a
disaster. BE)|

RTS SYSTEMS /NC PROFESS/ONAL INTERCOMMUN/CATIONS PROFESS/ONAL AUDIO PRODUCTS

1700 WEST CHESTNUT STREET BURBANK CA 91506 - 818/843-7022 - TWX 910-496- 4987 TELEX 194855
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ews, sports, and other

E N“live” broadcasts require
- accurate, dependable commu- - -

nication between production

- staff and the talent on-air.
" That's where our Series 4000~ ~

IFB “program-interrupt” sys-

" tém comes in, crisp and clear.

‘With a mddular format f(j?”

B expaxmon our ‘total-system’
) approach meets the most de-

cast situations. We set the.

standard for IFB systems. Call
or.write RTS for detailed. ... .

. information. - . .

'RTS SYSTEMS
INCORPORATED
A r‘ompact Vudeo r‘ompany
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HUMANERROR

HAS JUST BEEN
ELIMINATED FROM

BROADCAST OPERATIONS.

No more “make goods”!

And a vast improvement in
operational reliability are just the
beginning with the Grumman
Machine Control System—computer
control of virtually any of your
studio equipment.

Machine Control System does

| away with antiquated manual cuts

and insertions so that the right
video rolls at exactly the right time.
With the Grumman Machine
Control Systern, every piece of
expensive hardware in your facility

| is put to work more efficiently.

Consider the greater productivity
with real-time statusing and
diagnostics—not just switching.

Consider the cost savings. No
matter what your machine mix-
serial or parallel - the Grumman
Machine Control Svstem provides

off-the-shelf-compatibility. So you
can automate right now.

The entire system, hardware and
software, is modular. It can be
customized to your own studio
requirements. Whether you are
controlling two machines or 200.
And over time, you can upgrade
Machine Control System as you find
more for it to do.

This expandability makes
Grumman Machine Control System
an ideal invesiment for broad-
casters, production houses, cable
companies and industry giants,

Even the first step towards total
automation can visibly improve any
operation. A Grumman specialist

1 canshow youhow. Callusat (516)

435-6001. Grummman Aerospace
Corporation. Broadcast Group,
Great River, L.I., NewYork 11739.
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"Jhe magic of

magnetic tape

We use magnetic tape every day. But what
is it, how does it work and how is it made?

More than 25 years ago, videotape ap-
peared to rave reviews for TV broad-
casting. Amazing though tape was, and
is, the search continues for ways to im-
prove the magnetic medium most used
for storage of video and audio informa-
tion. The quest includes tape as well as
disk media, as computer peripheral de-
vices become more commonplace in the
broadcast arena.

What is tape?

The concept of tape is quite simple. A
flexible strip is coated with a material
that retains information in a magnetic or-
ientation of metallic particles. Although
the concept is simple, understanding
magnetic media requires some knowl-
edge of chemistry and physics, especially
the subjects of plastics, electricity and, of
course, magnetism.

How flexible must the strip be, and re-
main over time? What is the best
magnetic material to include in the strip?
What will make that material adhere to
the strip? How is the recording medium
protected from external and internal
forces? These are the questions for which
tape scientists seek new answers for
audio, video and data storage media.

The backing
Ideally, tape and its contents are
forever. What we record on this magic
magnetic strip today must be retriev-
able at any point in the future.
(We assume availability of a
reproducing machine
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compatible with the format in which the
data is stored.)

The strip must be of a material that will
remain sufficiently flexible over time to
allow its use with an appropriate play-
back system. But we cannot expect
it, no matter how flexible, to withstand
bending or creasing, which will cause
deformation of the strip and disrupt the
information stored on it. This material
will provide support for the information
storage layer.

The backing, or base film, is usually a
complex organic polymeric material
known as a polyester. Of several poly-
ester backing materials in use today, one
popular type is PET, or polyethylene
terphthalate.

In order to qualify as a base film, the
material must have a number of
desirable characteristics:

» high physical and tensile strength;

* dimensional and compositional stabili-
ty against temperature, humidity and
chemical agents;

* low coefficient of friction;

e proper surface shape or smoothness;
e achievable uniformity in thickness;
and

¢ manageable static electrical qualities.

Normal machine-operating conditions
place a linear tension on the tape. In the
Type C VTR, the amount of tension is
about 6 or 7 ounces. This stress does not
unduly strain the tape. Under startup and
braking conditions, however, stress
may increase a great deal. The result
may be a stretching deformation. Some
backing materials have a memory that
allows recovery from increases in length.
Generally, a force approaching 6 pounds
will not produce a permanent deforma-
tion, because the memory can recover a
stretch-induced length increase of about
5 percent.
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© Bastamn heddith Compony, 1984

-

THE NEW NAME IN VIDEO
WON'T DISTORT THE NEWS.

The new three-quarter-inch EASTMAN Professional  to work with today’s state-of-the-art recording and,
Video Tape gives your news crews the reliability editing equipment. It’s available in all popular
needed to deliver the story accurately every time. sizes of standard and mini cassettes.
With high signal-to-noise ratio and the lowest of Ask your dealer or Kodak sales and engineer-
dropouts. With consistency, cassette after cassette. ing representative about the complete line of
This broadcast-quality video tape is designed EASTMAN Professional Video Tape.
Eastman Kodak Company, Motion Picture and Audiovisual Markets Division
Atlanta: 404/351-6510 « Chicago: 312/654-5300 « Dallas; 214/351-3221 « Honolulu: 808/833-1661

Hollywood: 213/464-6131  New York: 212/930-7500 « Rochester: 716/254-1300 « San Francisco: 415/989-8434
Washington, D.C.: 703/558-9220 » Montreal: 514/761-3481 « Toronto: 416/766-8233 « Vancouver: 604/926-7411.
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Although it may not be obvious,
stretching causes a reduction of the tape
width. The dimensional change may
allow undesirable side-to-side movement
of the tape as it traverses the tape path.
Also, stretching may reshape the tracks
of recorded information. The resulting
distortion is less noticeable in audio, but
for video, the tape will probably not
reproduce well. Tape that has suffered
stretching (beyond the 5% mark) is
probably permanently damaged and
should not be used.

Ideally, tape will be used in controlled
environments. In practice, it is exposed
to wide ranges in temperature and
humidity, particularly in remote produc-
tion and ENG usage.

With reasonable variations, the
physical size characteristics are expected
to remain constant despite environmen-
tal change.

The backing must have a coefficient of
friction that allows it to be pulied
through the tape path by the capstan/

Making
magnetic media

Magnetic tape and discs are com-
posed of a base film to which magnetic
layers are applied. The layers consist
of magnetic particles in a powder
form, a binder to hold the particles to
the base film, a dispersant to uniformly
spread the particles over the film back-
ing and additives to prevent electro-
static charges, improve durability, re-
duce head wear and ease tape han-
dling by the machine.

Mixing of these ingredients to form
the magnetic pigment, or paint, is
critical. The chemical composition of
the solution is constantly monitored.

Filtering
The greatest enemy of tape is dust.
Any undesirable particles must be

)

Jyn b
PUMP

MAGNETIC POWDER
BINDER MAGNETIC
DISPERSANT PAINT
ANTI-STATIC ADDITIVES

! SOLVENT

GRAVURE ROLL

pinch roller or vacuum capstan mecha-
nism of the VTR without slipping. But too
much friction in other parts of the path
would result in excessive wear or stiction
(sticking) to mechanical parts.

The thickness of the backing should be
consistent and the surface should be as
smooth as possible. Changes in thickness
produce instantaneous undesirable ten-
sions, resulting in poor recording and
playback signal quality. Head and tape
path wear will also increase with any
variations.

The oxide

The information-storing oxide layer
contains compounds of iron, cobalt and,
sometimes, chromium. These metals,
some of their oxides and several other
metallic compounds are referred to as
ferromagnetic. In the presence of a
magnetic field, such as in the recording
mode, the metallic particles behave as
miniscule bar magnets and align them-
selves to that field. When the field is

applied to the backing. Filtering
removes the foreign objects that are
more than a few microns in size.

Coating

After the base film is inspected for
surface uniformity and filtered, one or
more layers of magnetic pigment are
applied. In the coating machine, a
uniform layer of material is applied to
the roll of backing, which may be more
than a meter wide. Various rollers and
scraping edges are used to achieve a
smooth surface.

Before drying, a magnetic field is ap-
plied to the virgin material to orient the
particles, which are at random on the
surface. After orientation, all particles
are aligned parallel along the length of
the tape.

Drying and surface finishing
With the particles aligned, the web of
material is passed through a high-
temperature oven, where it is dried in

removed from the pigment before it is dust-free air.
PRE-MIXING MIXING FILTERING COATING DRYING SURFACE
R FINISHING
ORIENTATION | SOLVENT

CALENDERING

removed (the tape moves away from the
recording head), the particles retain the
orientation.

After a tape has been used, it is possi-
ble to rearrange the stored magnetic pat-
terns by applying another field that over-
rides the recorded signal. This occurs
during erase mode or when rerecording.
How strong the magnetic signal must be
to overcome the recorded signal is
related to coercivity. The higher the
coercivity value, the greater the ability
of the tape to retain the recorded signal
and the higher the frequency response.

Retentivity refers to the strength of the
magnetic signal that remains on the tape
when the tape has passed the recording
head. The greater the retentivity, the
greater the signal strength that can be
read back from the recording. A high
retentivity should also mean a larger S/N
value and less noise in the reproduced
signal.

The magnetic layer consists of metallic
oxide particles, either in a suspension or

While still warm and somewhat
pliable, the tape is moved through a
series of calendering rollers. High pres-
sure and high temperature from these
polished rollers create a glass-smooth
surface to the tape.

Winding and slitting

With the tape material dried and the
surface finished, the magnetic strip, up
to a meter wide, is wound onto large
rolls up to 50cm in diameter and
weighing as much as 100kg.

The tape is divided into usable
widths in the slitting process. In this
step, the width of each section, the
linearity of the sides and the sharpness
of the cuts must be continuously
monitored. Just one dull cutting edge
could cause a large amount of
unusable product. As the web is slit,
the individual sections are wound onto
open reels for inspection. The tape is
eventually wound onto reels or into
various cassette and cartridge con-
tainers.

WINDING

SLITTING

BASE FILM
(SUPPLY SIDE)

O
'SEPARATING
THE SLITTAPES
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The most important part of a
TV stereo generator
isn't the stereo generator.

Several manufacturers make a stereo generator for
television, Orban among them. How do you choose the
best one?

Stereo generator design, while difficult, is a task
whose goals are objectively defined by BTSC specifica-
tions. Such design is well within the grasp of competent
enginecrs, and the success or failure of the design is
readily measureable by instrument.

Naturally, we think that our stereo generator design
is superior, not only because it comfortably exceeds
all BTSC specifications, but also because exhaustive
“sensitivity analysis” has been performed on all critical
circuits to assure that specifications will be met regard-
less of aging or temperature extremes. In addition, our
generator is easy to set up and maintain and its
documentation is outstanding.

Even so, the generator design itself should not be the
prime criterion in choosing among manufacturers. The
audio processor, more than any other element in the
system, will dictate the sound you get.

Even if it sounds OK on some program material, a
broadband compressor will sound pumpy and unnatural
when processing material with heavy bass: Sophisticated
multiband compression is needed to provide natural
sound on high-quality stereo receivers with wideband
audio sections.

In addition, stereo processors have to deal with filter
overshoots that don’t exist in mono. Advanced peak

limiting and overshoot compensation are required just
to achieve loudness equality with older mono pro-
CESSOIS.

Orban spent four years creating OPTIMOD-TV to deal
with these issues and many others. Its advanced multi-
band design gracefully handles even the most difficult
and diverse program material. And it’s been field-proven
for over two years.

The design of such a processor is more an art than a
science. It can’t be done by a computer, N0 matter how
powerful. It requires human taste, discrimination and,
above all, ears. It also requires time. An audio processor
rushed to market as an afterthought to a stereo
generator design is not likely to serve well or long.

The Orban stereo generator with host audio pro-
cessor is a tightly-coupled system which combines
engineering artistry with our well-known manufacturing
expertise to produce a clearly superior product at a fair
price. To learn more about the OPTIMOD-TV sterco
generator system, contact your favorite Orban Broad-
cast Products dealer. Or call us direct in San Francisco.

(800) 227-4498

Orban Associates Inc.
645 Bryant Street, San Francisco, CA 94107
In California: (415) 957-1067, Telex: 17-1480

orban

ORBAN PROCESSING KEEPS YOU COMPETITIVE
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a specially formulated alloy that is ap-
plied to the tape surface as a thin film.
Various names are used by the manufac-
turers for their magnetic formulations,
developed from a selection of five dif-
ferent materials. The names, depending
somewhat upon the application of the
tape, include:
e pure iron oxide, gamma-Fe,O;;
* pure magnetite, Fe;Oy;
¢ iron oxide doped with cobalt oxide;
e ferrichrome (chromium oxide with
iron oxide); and
¢ metallic alloys.

For most modern tapes, a variation of
the cobalt-iron mixture is used. In the

From the introduction of magnetic
recording, the gamma-ferric oxide
(Fe,0,) has played a major role in in-
formation storage. This is the com-
pound of iron that we call rust.

For tape, gamma-ferric oxide is
grown to form acicular, or needle-like,
crystals (see above). In some cases,
there may be irregularities in the
crystals, such as branching structures,
called dendrites, or holes which pre-
vent them from an orderly packing on
the tape.

Cobalt
To get more regular or consistent
particles, a small amount of cobalt
may be added. The cobalt atoms grow
into the iron crystal structure, filling in
the gaps. Not only does cobalt encap-

choice of magnetic material, the particle
size must also be considered. The max-
imum frequency that may be recorded is
inversely related to the size of the
magnetic particles.

The binder

A binder holds the magnetic layer onto
the backing and must retain its adhesive
characteristics over time. The binder
must set up, holding particles in place,
but it cannot harden and become non-
flexible. It should be relatively unaf-
feted by realistic temperature and
humidity ranges.

The binder begins as a liquid in which

Individual ferric oxide particles as used
in l-inch videotape.

sulate the iron, allowing better
packing, but it also improves the
magnetic properties. Nearly all iron-
based tape formulas use cobalt doping
of the iron oxide.

Other forms of iron oxide may be
used, but Fe,0, (magnetite) tends to be
less stable than the gamma-ferric
variety. A Berthollide form does not.
show a clear relationship of Fe to O
atoms as Fe,0, or Fe,0O, It does,
however include desirable character-
istics, and when treated with cobalt,
forms a usable recording oxide.

Surprisingly, nickel, a third metal
that naturally exhibits the required fer-
romagnetic characteristics, is not used
in tape or floppy disks. It is used with
cobalt in the manufacture of rigid Win-
chester disks and provides very high
data densities to be achieved.

Chrome

Chromium metal is not fer-
romagnetic, but the simple oxide CrO,
is, and it possesses excellent character-
istics for recording. Though small, the
particles are long, thin and similar in
appearance. The material packs well
on the tape.

Chrome tape exhibits less bias noise
in audio playback and less AM/FM
modulation noise in video. Reduced
bias noise is due to the smaller par-
ticles and the uniformity in size and
shape. The result is less hiss i audio
and less snow in video.

Modulation noise comes from ir-,
regularities on the surface of or
within, the oxide coating. AM modula-
tion noise is related to bias and occurs.

the magnetic material is suspended.
Popular binders inciude polyurethane,
polyvinyl chloride (PVC) or polyacry-
lonitrile. The solution includes dispersion
agents to keep the magnetic particles
from clumping together. Other ingredi-
ents include lubricants, anti-static
agents, anti-abrasive agents and anti-
degradation agents.

The mixture, or formulation, of binder
ingredients (including the oxide) is close-
ly maintained to the specifications for a
particular type of tape. Variation does
occur however, so that specs from dif-
ferent batches may fall within a range of
values. Occasionally, adhesive failure of

when a OHz or dc signal is reproduced.
In audio, this type of noise manifests
itself as crackling.

FM modulation noise is caused by
varying tape-to-head contact because
of imperfections in the magnetic
coating or from varying frictional
forces between tape and head. In
audio, the result is a muddy or fuzzy
sound. In video, it shows as chroma
noise or slight shifts in color shade.

Courtesy of Fuji

L J
1

1 micron

Magnified particles of metal tape.

Other materials

Metallic tape formulas promise an
increase in data density over oxide
types with recording wavelengths in a
1 micron or shorter range. The fine
grain metal particles (shown above),
when used on a VHS system with sen-
dust heads at half the normal tape-to-
head speed, have shown a +13dB in-
crease in video output compared to ox-
ide formulas. In comparison with a
6-hour VHS recording that requires
0.5m? tape per hour, the use of metal
tape reduces tape consumption to 0.25
or 0.3m? per hour.

When a cobalt compound is vacuum
evaporated onto the tape backing, a
layer 1500 to 2000 angstroms thick
may be obtained. Although not com-
monly available, this material permits
recording with conventional heads.
Recording wavelengths to 0.6 microns
show a sensitivity of 11dB over the
metal tape formula.

Broadcast Engineering May 1985
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The purr-fect match...CATS and Vega.

Cetec Vega wireless equipment plays
a prominent role in the sound pro-
duction of the famous musical, CATS*
Jess Heimlich, sound engineer for
the touring company, says, “Cetec
Vega wireless systems are work-
horses. They make my job a lot easier,
and, more importantly, give me a
feeling of security. They are subjected
to the most unimaginable workout |
have ever seen’
CetecVegawirelessmicrophones
have helped CATS in the winning of
seven Tony Awards (including Best
Musical, 1983) and the Outer Critics’
Circle Award—Best Musical (1983).
The road company of CATS uses
14 Cetec Vega Model R-42 dual-
diversity wireless receivers with
Model 77/Dll bodypack transmitters.
The system features DYNEX®!|, Cetec
Vega's new standard in audio process-
ing. Jess also has two backup Vega
systems on standby. “These 16 sys-

tems have been on the road for over
a year now, providing about 95% reli-
ability. When you put your reputation
on the line eight times a week, you
want equipment that'lt back you up.
Vega's do. And, more importantly,
when there is a problem, you want a
company and its representatives to
provide you with immediate service.
Vega has given me both. Typically,
repair turnaround time has been

36 hours!”

The road company’s stage
managers also use the Cetec Vega
“Q" System full-duplex wireless inter-
com system, which interfaces to their
Clear-Com wired intercom system.

In all, between 15 and 17 wireless
microphone and intercom systems
are used simultaneously on stage,
without a trace of interference
between systems.

Cetec Vega wireless systems
are also in use at the newly opened

Circle (24) on Reply Card

CATS productions in Los Angeles,
Toronto, and Chicago, and on Broad-
way. Jess says, “In the last three
years, | have used more than 30
Vega systems on four different
Broadway Productions. The plain and
simple truth is: they work... MORE
RELIABLY, MORE CONSISTENTLY,
AND MORE OFTEN than any other
wireless 've ever used’

If you must equip your per-
formers with the most dependable,
highest quality wireless microphones,
remember the words of CATS' Jess
Heimlich: “Cetec Vega wireless are
the best | have ever used’

€ Cetec Vega

... the professional’s wireless
Division of Cetec Corporation
9900 Baldwin Place
El Monte, California 91731
(818) 442-0782

*CATS is a registered trademark of THE REALLY USEFUL COMPANY, Ltd.

¢Vega's top-of-the-line wireless
systems are great!?’ says Jess
Heimlich, CATS’ sound engineer,
standing next to their rack full of
Cetec Vega R-42 dual-diversity
wireless receivers.
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LONGITUDINAL RECORDING
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Figure 1. The geometries of longitudinal and perpendicular magnetic recording.

Courtesy of 3M

Minolta
Broadcast Meters

Remarkabie versatility combined with superb accuracy—
Minolta meters conform to CIE Spectral Response Standard.

MINOLTA

TV COLOR ANALYZER I
Used for monitor set-up in
TV control rooms and for on-
line quality control in the
manufacture of TV sets.
e Analyzer mode for ¢~
white balance A

« Chroma mode for setting
white standard

e Matrix system eliminates
cross-over interference

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

NEW CHROMA
METER Il INCIDENT

ILLUMINANCE
METER

LUMINANCE
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 Corporation.

industnal Meter Div.. 101 Williams Drive, Ramsey, NJ 07446.
Or call 201-825-4000.

© 1983 Minolta Corp.

Product appearance and/or specifications subject to change without notice.
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the binder results in a tape that sheds
excessive oxide particles. Massive head
clogging may be a sign of this.

Chemical or molecular bonding may
be used for the adhesion of binder to
backing. Some claim that chemical bond-
ing materials can exude particles which
add to head clogging. This is being
researched.

A protective coating is applied over
the magnetic layer to resist abrasion
from audio and video heads under nor-
mal operating conditions. It may include
anti-static properties to reduce unde-
sirable stiction characteristics that im-
pede smooth motion through recording
and playback mechanisms.

The protective coating must be as
smooth and thin as possible. Ir-
regularities will cause added wear on
recording or playback heads and other
tape path parts. The thickness of the
coating determines, in part, the ease with
which information will be transferred
from the recording head to the magnetic
material. The closer the head comes to
the oxide, the better the transfer. Varia-
tions in layer thickness produce changes
in separation of the head and medium,

‘resulting in variations in the recorded

signal level.

Data density

Most recording orients the magnetic
particles along the length of the tape, or
longitudinally (see Figure 1). This
restricts the density of information that
can be packed on the tape. In other
words, the finite physical size of the par-
ticles determines how many magnetic
flux reversals or transitions (the frequen-
cy response) can be expected within a
given distance along the tape. Particles
for videotape typically measure about
0.24 microns in length. A diameter-to-
length ratio of 1:16 is not uncommon.

Digital video and data recordings de-
mand higher densities of information
storage than analog audio or video
signals. One way to increase the density
is through wvertical or perpendicular
recording. When the tape is made, the
magnetic material is forced to align ver-
tically, the particles pointing from sur-
face to surface, rather than along the
length.

Research shows that a magnetic layer
of cobalt-chromium as a continuous thin
film offers ideal properties for vertical
recording. A less expensive barium fer-
rite compound is promising, but is not as
effective as the metal film.

The advantage of vertical recording
over longitudinal methods is tied to the
physics of ferromagnetism and a
characteristic called the demagnetization
field.

A magnet generates an internal field
that opposes its primary field. The
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AT LAST, K SERIES TECHNOLOGY COMES T0 1" TAPE.

Introducing a new breed of 1" tape static about picture quality. In the field or in the edit room, no matter
born of Sony K Series technology. And when it comes to runnability and ~ what hardware you’re using. you should
It's our VI-K K Series, and it’s durability you get exactly what you be using our new Sony VI-K K Series 1!’
generations ahead of other 1” tapes in  deserve from Sony —excellence. Because it's even more of a good thing.
performance. ' Plus one of the lowest head wear tapes

We have improved chroma noise and in the industry. That alone will prevent S ONY

video S/N so you won't heara ot of . a lot of headaches. Industrial Tape Division

© 1985 Sony Tapes Sules Company. a division of Sony Corporation of America. Sony Drive. Park Ridge. New lersey 07656. Sony is a registered trademark of Sony Corporation.
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The danger is serious and ever-pre-
sent. In a split second you could be
off the air...or operating with a
scrambled program-control system
...or totally shut down with equip-
ment catastrophically damaged. It’s
a threat you live with day after day
and one that merits your closest
attention.

The Threat Abnormal voltage sur-
ges that occur on AC power lines, com-
munications lines and data lines are a
major cause of misinformation and
= equipment failure
for the broadcast-
er. Broadcasting
equipment is espe-
cially vuinerable,
Y with tall antennas
reaching up into the skies and with
electronic units of unusual sensitivity.
Difficulties manifest themselves in two
ways: (1) as physical damage...this is
obvious damage that occurs directly as
the result of an electrical storm, or less
obvious failures that seem to occur al-
most at random; (2) as misinformation...
where the power surge is coupled into
the equipment causing improper events
to occur or incorrect data to be presented.
These problems are familiar ones to
broadcasters. And now, with the ever-
expanding dependance oncomputer
control and the corresponding increase
in the susceptibility of these sensitive
devices to damage from voltage surges,
overvoltages must be controlled and
eliminated.
“Allen & Segall/IBM, 1974

Your Broadcast Opera
are in Danger:!

The Causes Transient power prob-

tions

lems originate outside buildings from
lightning, ground faults, and public
utility switching, and inside buildings

from inductive loads, transmitters, air

conditioners, fluorescent lights, etc. A
study at IBM* identified transients as the
cause of 88.5% of all line disturbances.
Transients, sudden and extreme “spikes”
in voltage, can be as short asa few nano-
seconds or as long as several millisec-
onds. Their effect can range from total
failure to the gradual degradation and
breakdown of electronic components
or systems.

The Solution MCG Electronics
provides total protection against these
transients for your broadcasting opera-
tion. AC power lines and data lines that
serve your internal communications net-
work are guarded day and night.

AC Power Line Protection
MCG’s Surge-Master™ provides high
speed (5ns), R ol
heavy-duty % * T ¢
protection
that limits
AC overvolt-
age spikes to
safe levels.
Surge-Master
protectors
are your first line of defense, and are avail-
able in configurations designed tomeetyour
needs, from complete building protec-
tion to individual equipment protection.

Data Line Protection interfac-
ed between network equipmentand data
lines, MCG’s Data Line Protectors pro-
vide a sophisticated blend of high speed
(less than 5ns) and brute force protec-
tion against induced transient voltage
surges. Available in multiple configura-
tions, they are designed to meet your
every need, and will keep your data net-
work out of danger.

MCG Protectors Your most cost
effective insurance against downtime
and data loss caused by voltage surges
and transients.

Call or write forour
FREE CATALOG |

| ELECTRONICS INC. | 12 gyrt Drive, Deer Park, NY 11729 ¢ 516-586-5125

Specialists in Circuit Protectors, Transients. Lightning & Surges.
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strength of the internal field becomes
stronger as the magnet becomes shorter.
As the frequency of the recording in-
creases, and the distance between
magnetic transitions decreases, the
demagnetization field becomes more in-
tense. The effect is increased in
longitudinal recording by the many
neighboring particles in the oxide layer.

Reducing the thickness of the
longitudinal recording layer will
decrease the demagnetization. However,
a side effect is a diminished signal. Also
detrimental is an increase in the signal-
to-noise ratio.

In perpendicular recording with par-
ticles oriented vertically, the opposite oc-
curs. The self-demagnetizing effect ofone
region is opposed by fields from
neighboring magnetic particles and
regions, thus reducing the demagnetizing
tendency. A thicker magnetic layer also
decreases demagnetization, simultane-
ously increasing the signal strength and
the S/N ratio. The higher reproduced
signal allows much sharper magnetic
transitions to be recognized, improving
data density.

The importance of data density is
realized by comparing C and VHS analog
recordings. Typically, Type C recording
operates at a maximum of about 26,000
magnetic reversals per inch in a
longitudinal mode. VHS, with a shorter
writing path for each video frame, packs
a staggering 44,000 transitions per inch.
Figure 2 (page 52) compares data
densities of various media.

As we approach digital techniques in
video, we will experience data streams
of 200 to 300Mb/s. Work is proceeding
on an encoding scheme to achieve a den-
sity of 100,000 bits per inch of tape, with
each magnetic reversal being equal to
one digital bit of information. If a track
density of 2000 tracks per inch is used
(and this is feasible), then an information
density of 200Mb/in? is possible. This
suggests that tape consumption for
digital video recording could be approx-
imately 1 in?/s, compared to a consump-
tion of 10 in?/s with Type C recorders.

Shopping for tape

Much of the mystery has been re-
moved from buying tape. In fact, the
manufacturers have essentially reduced
it to a question of application.

In audio work, one main point of
choice is cassette length. C-60 cassettes,
with 30 minutes per side, are suitable for
much radio work. The C-90 units, with
45 minutes per side, match the LP record
nicely for music.

Other considerations for audio involve
the type of oxide used. You can choose
Type 1, requiring normal bias; Type 2,
needing a higher bias for the chrome
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one word: beautiful”’

Beautiful performance is only one reason why
Ikegami's 9 series and 10 series broadcast color
monitors and 3H series monochrome monitors
continue to capture the attention of more and
more video monitor buyers.

It's hardly surprising.

Designed to incorporate the latest
advancements in picture technology with
precision engineering detail, lkegami monitors
are something to behold.

The features are equally impressive: The 9
series broadcast television monitors utilize in-
Line Gun self converging cathode ray tubes with
American standard matched phosphors and are
available in a 20,.14 and 10 inch model.

The 10 series high resolution broadcast
television monitors utilize Delta-Gun tubes to
achieve maximum brightness and exceptional
convergence and are available in 20 and 14 inch
versions.

The 3H series broadcast television monitors
feature high quality monochrome displays ~
suitable for sophisticated broadcast studio
applications and are available in 14 inch, as well
as single and dual 9 inch versions.

Ilkegami monitors: Poetry in motion.

For a complete demonstration of Ikegami
monitors and cameras, contact us or visit your
local lkegami dealer.

[kegami

>
s
-

Ikegami Electronics (U.S.A.), Inc., 37 Brook Avenue, Maywood, NJ 07607
® East Coast: (201) 368-9171.¢:West Coast: (213) 534-0050 e Southeast:-(813) 884-2046
® Southwest: (214) 233-2844 & Midwest: (312) 834-9774
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Good news is what you get from Ampex 197

It's our ENG %" videocassette that's specially
designed for the rugged demands of electronic
news gathering.

Demands like rough handling. Heavy editing.
Multiple generation dubbing. Plus other torturous
conditions like extreme heat and humidity.

All conditions your video tape must overcome.

Especially in the field, where there are no
second chances. That's why every shot has to be
a master. That's why each day top broadcasters
around the world turn to Ampex 197

Count the ways you can count on Ampex 197,
It's good news for you.

ENG Color and Sharpness—Picture Perfect.

High-energy cobolt-doped oxide delivers

excellent resolution and fully saturated colors.
Low chroma noise assures quiet, stable colors—
generation after generation.

ENG Tape Durability—Always Keep The
Picture. A tough, dependable binder system
withstands the real world demands of heavy
ENG editing, so you can still frame and shuttle
with confidence.
ENG Audio—Sound Reasoning. High
output and low distortion provides arich,
clean sound. Even after five generations,
audio signal-o-noise exceeds BVU machine
specifications.

With a track record for reliability, Ampex 197 was the choice for the Summer and Winter Games, the Democratic and

SEVEN WAYS WE'RE
WITH THE AMPEX 197

ENG Antistatic

Treatment—Quit

Collecting Dust. Plastics
are molded with an antistatic
chemical to reduce static
charge. This minimizes dust
attraction, thereby reducing
dropout build-up.

*“ ENG Cassette

l, Mechanism—

The Inside Story. A rugged
precision cassette mechanism
delivers smooth, reliable opera-
tion during the trying demands
of ENG and harsh environments.

ENG Configurations—

We'll GoTo Any Length.

We now have a mini 5-
minute length in addition to our
BCS 10 and 20. Plus, our
new 45-minute standard size
cassette is ideal for news editing
and archiving. That's twenty-
one configurations in all.

Republican National Conventions, Super Bowl XIX, and many other major international news events.

WWW.americanradiohistorv.com
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ENG Labeling System—
Break The Editing Bottleneck.

Exclusive ENG labeling system
ends confusion and delays in
the editing suite. The self-adhering
log sheet lets you document
shots in the field for fast access
once you're ready to edit.

Record exact time for fast
access of material.

ENG log sheet lets you log up
to 20 takes.

Label quickly identifies format
standard, B&W or color, and audio
1oraudio 2.

Red-hot “Prerecorded Material
sticker protects irreplaceable
stories.

1

For more information on the
Ampex 197 ENG %" videocassette,
call us today at 415/367-3809. Or
write: Ampex Corporation,
Magnetic Tape Division, 401
Broadway, Redwood City, CA

94063
ANVIPEX

Ampex Corporation + One of The Signal Companies [ @ U
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particles; or Type 4, metal tapes: The use
of Type 3, ferrichrome materials, is
decreasing.

For TV production, length and prime
use should be considered. Though stan-
dard products will satisfy most
videocassette purposes, a more sturdy
product is desirable for mastering ap-
plications.

Videotape purchasing is simplified at
present by the lack of widely varying ac-
tual oxide types which would require

major changes in pseudo-bias ad-
justments. As metal types become more
prevalent, such considerations may play
a more important part.

Resist the urge to go bargain hunting.
Attention to detail will lead you to an in-
telligent purchase. A close look at the
cassette housing will tell the story of
what is inside. A well-assembled housing
shows that quality workmanship went in-
to the entire product. On the other hand,
a plastic housing that exhibits unusual

marks from a sloppy molding process
could suggest that the material inside
reflects the same lack of precision in
manufacturing.

When planning a major tape purchase,
talk with the primary manufacturers.
Most will be happy to provide sample
cassettes for your consideration. When
the sample products match your needs,
pursue your best deal. Be discriminating;
shopping for the lowest price may mean
buying the lowest quality.

LINE RECORDING DENSITY
(RECORDING WAVELENGTH)
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Magnetic recording was first proposed
in 1888 by Oberlin Smith, who sug-
gested impregnating a thread with
O metal particles. In 1900, Vlademar
STEEL BAND Poulson, a Danish electrical engineer,
reported on the first working magnetic
recorder to use wire media.
i
POULSEN’S INVENTION ‘
(ol e WSS 5 = 1 [ l L Year
(A = 1000 1900 1910 1920 1930 . 1940 1950 1960 1970 1980 1990

Figure 2. The evolution of recording density.
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STUDIOS - POST PRODUCTION « MOBILE UNITS
MASTER CONTROL -MICROWAVE -FIBER OPTICS
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i

If your future plans include an individual component, a turnkey system, or some-
thing in between. we can develop your ideas into a complete television facility.

THE

CORPORATION
3125 N. Broad St., Philadelphia, Pa. 18132

215 - 223-8200
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forces

The plastics in magnetic tape back-
ings, reels, carriers and cassette hous-
ings present a problem of static electric
buildup. The problem is not the static
itself. Rather, it is the dust and dirt
attracted by the charge. This problem
becomes increasingly serious as
various video formats use higher sig-
nal-packing densities. Contaminants of
dimensions larger than the spot ta be
read on the tape interfere with re-
production of the signal.

In the early '70s, the first step in
reducing static buildup was the
development of a stable, refined, con-
ductive carbon black coating on the
base material. This coating remains a
preferred method of anti-static treat-
ment for tape today.

The static charge surrounding re-
cording tape has two sources. Part of
the charge results from mechanical
work dissipated in friction (triboelec-
tricity) as tape and reels move within a
cassette. Another source is an electret
effect, resulting from the plastic-
molding process that forms the cassette
shell. The amount of the charge de-
veloped is related to the dielectric of
the material used in the cassette.

Static surface potentials ranging
from 1.5kV to 5kV are typical as a cas-
sette is removed from its box, accord-
ing to a study of tape from numerous
manufacturers. This potential is from
electret charging caused by the
cassette-molding process. Levels on
housings coming out of the molds
range from 2kV to 20RV. These static
charges are not self-dissipating. Static
charges developed on cassette hous-
ings before and after rubbing on nylon
carpet are compared at right.

When the cassette is put into service,
friction-induced potentials are added
to already existing charges. The video-
cassette becomes a magnet to dirt and
dust. With these contaminants present,
non-magnetic transient dropouts oc-
cur. In addition, abrasive action by the
contamination begins along the tape
path of the VCR.

A recent solution offered by one
company Is an electroconductive
coating applied to all plastic parts of

the cassette during its manufacture. Q&& i
The coating formula is prepared .,_,\l\,e@

from ionic materials which conduct

company is to include the static dissi-
pating material in the base resins used
to mold the cassette housings, spools
and other parts. The anti-static ad-
ditives reduce the frictional buildup of
static during the molding process, then
continue to exude to the surface during
the life of the cassette, providing long-
term protection.

Not only do these two methods
reduce static immediately after the
cassette is manufactured, but the effect
of the process continues well into the
life of the cassette.

A cross section of l-inch video-recording
tape, magnified 20,000 times, allows oxide
particles to be distinguished. The magnetic
layer is slightly more than 5 microns thick.
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| 14,000
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EleclipI i ragia electro{yte ofa 1 1. Values shown are highest obtained by scanning exterior of each cassette with Monroe Electrometer Mode! |5 |
battery. The water-based coating that 175, >
dries on the plastic surfaces retains 2. Charges induced on each cassette exterior by rubbing lightly on nylon carpet in five circular motions. | £
enough water to allow ions (o move Measurements made immediately after charge induction at relative humidity of 40%. é
freely across the surface and effectively o = — e S —
cancel the electrostatic effects. This bar graph shows electrostatic potential measurements of initial and induced static charges on various

) A different solution used by another videocassettes. ]
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i ew Series TCD 900
perior and cost-efficient
alternative to the {(unprofessional)
practice of using inferior home
tape decks for Professional
applications. These new
Professional Cassette Decks offer
unparalleled sound capability,
advanced mechanical and
electronic design, plus
extraordinary control flexibility
based on an 8-Bit microprocessor
with 32K of EPROM memory.
These are the type of quality
products for which Tandberg is
well known, and are designed
and built in keeping with the
company's more than 50-year
reputation for quality, performance
and long-term owner foyalty.

TCD 910

Master Cassette Recorder
TCD 910 is designed to replace
both reel-to-reel and cartridge
machines in many applications,
and is capable of producing
tapes at sound and silence levels
beyond that required by broadcast
and studio requirements.
Combined with its extremely

accurate real time counte d
sophisticated autolocator functions,
this machine is truly a multipurpose
cassette recorder.

Features include:

= High precision, rugged 4 motor
tape transport with direct load,
instant access cassette
positioning.

= Discrete three head system with
built-in record azimuth
adjustment is-combined with
Tandberg's proprietory Active
Phase Correction Circuitry,
exclusive discrete, wide band
electronics, plus the highly
regarded Actilinear |l and Dynec
systems. In addition, the latest
generation Dolby B and C noise
reduction processors are utilized.

= All audio circuitry uses high
spec polypropylene capacitors
and metal film resistors.

= Built-in autolocator with 10 cue

points in real time, auto cut

search and cue/review.

Auto stop and/or rewind after cut.

=* Electronically balanced XLR

input/output connectors.

Front panel bias and record

» Optional RS 232 computer
interface, infrared wireless and
hard wire remote with fader start.

= Wide range of options and
accessories.

TCD 911

Cassette Playback Deck

The TCD 911 offers the same

quality of construction and design

as the TCD 910. Its special

features include:

= Playback pitch control.

= External playback azimuth
control, for optimum performance
from any pre-recorded cassette.

In a multi-deck studio situation,

the TCD 910, combined with the
TCD 911, makes for the ideal match
of performance, reliability and price.

TANDBERG

TCD 900 SErIES
PROFESSIONAL
CASSETTE DECKS

TANDBERG OF AMERICA

Professional Products Division = One Labriola Court = P.O. Box 58 = Armonk, NY 10504 = (914) 273-9150

oy Slrcle g@%%?%%?rodrv.com
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shots..

Your once-in-a-lifetime
.destroyed by transient

dropouts—caused by a fiber, a
smoke particle, or even an
eyelash that’s been drawn into

your videocassette by its inherent

static charge. It’s been an inevitable
problem...until now.
We know you need a videocas-

: sette that can go anywhere and not
pick up static-drawn souvenirs that will

destroy your picture. So we developed

the exclusive Scotch®Anti-Stat Treatment,

a revolutionary cassette coating that
minimizes static attraction, giving our new
Broadcast Videocassettes the industry’s
lowest electrostatic charge levels. Auto-

matically re-
ducing your
transient drop-
outs. Dramati-
cally improving
your picture. And
we’ve applied this
unique technology
to the lengths and
formats you need. All

VOLTAGE PRIOR TO USE

ELECTROSTATIC CHARGE
(BETA)

— 8000 —

—- 6000 —=
— 4000 —

— 2000 —* &

T

BRAND
PB20 A

BRAND
=]

BRAND
©

distinguished by our red doors and hubs for easy
Anti-Stat identification. All backed by our engineers a
caII away. All the more reason we’re number one in the

world of the pro.

JAPE

ANTI-STAI .}.ANTI-DROPOUT

!

{ - @rzﬁ‘f—\

Wy

Art-Staf

AUDIO & VIDEO TAPE S

Circle (30) on Reply Card
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The fundamentals
of magnetic

By Carl Bentz, technical editor

recording

Recording equipment has changed drastically over the years, but the
underlying technology that makes magnetic recording possible has not.

Magnetic recording is based on the
retentivity property of ferromagnetic
substances. Magnetism is a result of the
combined effects of the spins of electrons
in the atoms of a ferromagnetic element,
such as iron. Small segments of the ele-
ment form into magnetic domains, each
domain acting as a miniscule bar
magnet.

In a demagnetized bar of iron, the do-
mains point in random directions. They
are positioned in such a way that the at-
traction from the north pole of any one
domain is canceled by the south pole of
another domain.

When magnetized, the domains align
themselves, essentially in parallel, with
the accumulated north pole effect at one
end of the bar, and the south pole at the
opposite end. The bar becomes one large
domain.

The same effect occurs when electrici-
ty passes through a coil of wire, which
has a magnetic field with north and south
poles. The strength of the field is propor-
tional to the number of turns of wire in

the coil and the amount of current flow-
ing through the wire.

If an iron bar is placed through the coil
(forming an electromagnet), the domains
in the bar are aligned by the field of the
coil. In essence, the bar becomes a con-
ductor of the magnetic current, or flux.
The result is a strengthening of the
magnetic field. The pattern of the field

Figure 1. The magnetic field of a bar or elec-
tromagnet is seen as lines of magnetic flux
which appear to flow through the bar, out at
one end, curving back into the opposite end.

can be shown by scattering powdered
iron filings on a sheet of paper placed
over the magnet. (See Figure 1.)

A bar that is curved into a horseshoe
or circular shape, as in Figure 2, will
cause the strength of the field to concen-
trate near and between the two ends.
Few lines of flux will be found outside
the bar at any other location.

If a piece of material consisting of small
iron particles (domains) on a strip of
plastic (tape) is pulled past the gap be-
tween the two ends, the domains will be
aligned by the field. The direction taken
by domains on the tape will depend upon
the direction of the north/south field at
the magnet gap.

An alternating current flowing through
the coil that creates the electromagnet
will cause the north and south poles of
the magnet to alternate. As the tape
moves past the gap, the domains of the
tape will indicate the alternation. Once
past the magnetizing force at the gap,
the domains on the tape retain their new-
ly taken directions. (See Figure 3.)

APPLIED SIGNAL
CURRENT

THEORETICAL STATE OF MAGNETIC
DOMAINS IN ERASED,
UNRECORDED TAPE

THEORETICAL STATE
OF MAGNETIC MEDIUM
AFTER SIGNAL
HAS BEEN RECORDED

— DIRECTION OF TAPE
MOVEMENT

Figure 2. Bringing the ends of the bar closer
together concentrates the flux between the
ends.
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Figure 3. Alternating current applied to the coil creates an alternating magnetic flux at the
head gap. Domains on the tape moving past the gap are aligned by the flux.
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NOT ALL ROUTING SWITCHES ARE CREATED EQUAL...

BDATATEK MAKES THE BIFFERENCE IN
QUALITY—-RELIABILITY-—PERFORMANCE!

Industry-leading technical
performance.

For example, maximum audio
output is +30dBm without
requiring transformers and
noise is over 105d3 below max-
imum output.

Inherent reliability.

For example, the D-2000 avoids
putting multiple inputs and out-
puts on a common PC board,
and avoids reliance on a central
microprocessor system. In-
stead, each mput and each out-

has its own independent micro-
processor control system. A
fault therefore can only affect
one input or one output and not
the entire system.

Expansion Capacity to
500x500 Systems, with up

to 8 control levels. There is no
need to specify initially the
ultimate matrix size.

D-2000 ROUTING SWITCHERS

Clrcle (31) on Reply Card
Or

Large Selection of

Control Panels.

For example, there are over
30 different standard control
panels, including individual
pushbutton, keypad, alpha
numeric and CRT matrix status
display. Datatek can also
design control._panels for
special requirements. Control
is over a single coax line.

For More Informaticn, Write or Cali:
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The Dictaphone 5600 Veritrac™ voice
communication recording system is
a complete broadcast recording-
retrieval system that lets your radio
station keep its entire broadcast day
on the record. In one dependable
unit you get around-the-clock ver-
ification that you're running your
advertiser's spots on schedule and
meeting all your FCC requirements.
So if they ask for proof, you've got
it all there on tape, ready for quick
retrieval and replay.

Tune into the Dictaphone 5600
Veritrac logger. And never get your
signals crossed again.

DICTAPHONE® and Veritrac are trademarks of
Dictaphone Corp., Rye, N.Y. ©1985 Dictaphone Corp.
Lo QBESS e

| | [ b =
== Dictaphone
A Pitney Bowes Company
Circle (80) on Reply Card
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| For more information, filt in the

1 coupon or call toll-free:

: 1-800-431-1708 (Except in Hawaii and

1 Alaska) In New York call 1-914-967-2249
1 Or mail to: Dictaphone Corporation,

: 120 Old Post Road, Rye, NY 10580

: Name

: Title Phone

: Company

: Address

1 City State Zip

1

1

1
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Playback

If a coil of wire is connected to a
voltmeter, as shown in Figure 4, and a
bar magnet is passed through the coil, an
electrical signal is induced into the coil.
The direction the electrical current flows
depends upon the direction the magnet
moves. The strength of the current is
related to the speed of the bar magnet
movement, the number of turns in the
coil and the strength of the magnet.

As shown by the example in Figure 2,
by placing a curved bar of non-
magnetized iron (the core) inside the
coil, magnetic energy in the vicinity of
the gap will generate an electrical cur-
rent in the coil. If the magnetic energy is
the information stored on a strip of tape,
the electrical current induced into the
coil of wire will be a representation of
the recorded data.

Hysteresis: magnetic inertia
In Figure 5, the magnetizing force H in
ampere turns is plotted against the densi-
ty of the magnetic field (flux) in the fer-
romagnetic substance (tape). At point A,
the magnetizing force has increased
from zero to a level that causes the do-

Figure 4. A bar magnet passing through a
coil of wire that is connected to a voltmeter
causes the meter to register an electrical cur-
rent.

mains to overcome their inertia and
begin to align themselves with the ap-
plied force. As the force is increased,
eventually all domains are aligned
parallel to the field produced by force H,
point D. The tape is saturated. 1f the
force H is returned to zero, most of the
domains remain aligned, and a field B, is
stored on the tape. B, is a measure of the
retentivity of the tape.

When the magnetizing force H is in-
creased in the opposite direction (see
Figure 6) to an amount H,., then the
stored or residual magnetism is reduced
to zero. H. is a measure of the coercivity
of the tape. If H is increased beyond H., a
point of saturation will be reached with
all domains aligned, this time in the op-
posite direction of the Figure 5 example.

Points A, B, C and D of Figure 5 repre-
sent the number of domains aligned.
Because the line through them is not
straight, the stored energy level is called
a non-linear function of the magnetizing
force. A signal recorded on tape in this
manner would be non-linear or distorted.
Note, however, that the section of the
line between points A and C is nearly
straight.

To overcome the distortion, a bias
signal is recorded on the tape at all times.
The information to be stored mixes with
or modulates the bias signal. The bias
forces the magnetizing force into the A-C
linear part of the curve so that the
recorded information more closely
represents the desired recorded signal.

The bias frequency should be about
five times the highest frequency to be re-
corded. If an audio signal of 15kHz is to
be recorded, the bias frequency should
be at least 75kHz.

The bias signal strength should be five
to 10 times the peak amplitude of the
signal to be stored. The result is a record-
ing of high amplitude, low noise and low
distortion—the desired characteristics.

Head gap
The head gap must be wide enough for
at least several cycles of information to

Figure 5. The BH

e D
f |
-
] e
i e I |
Ble gt
i | |
m | 1
= | | |
a A I I I
+ I I I
o I 1 | |
= H—
-0+

curve for ferromag-
netic material relates
the alignment of do-
mains to the magne-
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Figure 6. The BH
curve relating the di-
rections of force H
and resulting field B
is called a hysteresis
loop.

OUTPUT IN DB

HIGH FREQUENCY LOSSES

LOW FREQUENCY LOSSES

FREQUENCY —=

i

occur while the tape is at the gap in
record. For playback, several cycles are
also desirable, their combined magnetic
energy providing a greater signal into
the playback head. If the gap is too wide,
the high-frequency response of the
recording will be reduced. As the gap is
reduced, the high-frequency response in-
creases. The speed at which the tape
moves past the gap is also a factor.

The signal induced into a head on
playback is related to motion and the
number of magnetic flux lines that pass

62 Broadcast Engineering May 1985

It proves
its worth.

the head within a given length of time. A
low frequency on tape provides fewer
lines to be cut by the head, so the voltage
is low. At a mid-frequency, more lines
are cut per unit of time, so the output is
greater. At high frequencies, the number
of lines of flux seen by each end of the
gap may be very different, and, as a
result, cancel each other. Therefore, the
high-frequency playback level will be
lower than the mid-frequency level. (See
Figure 7.)

Theoretically, if the wavelength of the

worth.

Circle (48) on Reply Card
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While others have introduced more expensive
reverbs that don't sound like they’'re worth it, or
lower-cost units that don’t deliver quality, Orban’s
111B Dual Spring Reverb continues to prove its

Figure 7. A generalized curve plots frequency response against
signal output in dB unils.

signal is equal to the width of the head
gap, no signal is recorded. Under the
same conditions in playback, no signal is
reproduced. Thus, the size of the head
gap is critical to the desired frequency
response of the system.

Circuits in the recorder and/or player
are designed to amplify low- and high-
frequency signals more than mid-range .
signals. These circuits provide equaliza-
tion and attempt to make the signal from
the tape machine as flat as possible over
the desired frequency spectrum. |:=7zy))]

o A

Why? Because the Orban 111B offers good, clean
sound that most broadcasters demand in the produc-
tion studio or on the air at a fair price. Our pro-
prietary “floating threshold peak limiter” protects
the springs from being overdriven on transients. So
the 111B doesn’t sound ‘“‘twangy”—just bright and
clean, with a sound that complements your audio
instead of muddying it. And flexible EQ lets you con-
tour the echo return for any application.

So check out the111B Dual Spring Reverb: A proven
performer with the right sound at a fair price.

b Orban Associates, Inc.
@' nﬂ 645 Bryant St. San Francisco, CA 94107
(415) 957-1067 TLX: 17-1480
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Auto ~~
centering

Auto-black
balance

You bet it can. In fact, when you compare picture
quality, automatic features and price, you'll discover the
Panasonic AK-30 is far and away your best bet.

Compare pictures. You'll notice the AK-30 produces a
superrefined video image. The kind of image broad-
casters love to see. But that's not surprising with these
kinds of specifications: Horizontal resolution is 650 lines
center. SIN is a very quiet 62dB (—6dB gain), the
highest ratio in the industry. Digital registration is 0.05%,
0.1% and 0.25%. And illumination is a mere 24 lux at 1.4
(+18dB gain).

This high level of performance is achieved with a
unique combination of image-enhancing circuitry and
high-focus-field Plumbicon™ tubes.

You'll also appreciate the AK-30's automatic circuits.
Like auto-white balance with memory for setting 2 color
temperatures. Presettable black stretcher. Auto-black
balance, and a knee circuit for variable dynamic range.

VNOVATION FROM

Presettable
gain boost

Color negative
picture circuit
for telecine use

=

r-"""/:’-

Panusonic

o / SCH phase

—— adjust
Digital

registration
with memory

>

| v ’\ \..\
g

Two color
white balance
with memory

Black
stretch

Together, they let you customize the image you're
shooting for.

Still, the AK-30 has plenty more going for it. Consider
its dual outputs. One works with standard NTSC. The
other lets you set new Standards because it's compat-
ible with component recording. That means you can
use itas part of our famous M-format Recam system.

The Panasonic AK-30. Compare it to the world's
bestselling broadcast camera. And see why it stands
out far ahead.

For more information call your nearest Panasonic
regional office: Northeast: (201) 348-7336.

Southeast: (404) 925-6772. Central. (317)852-5973.
West: (619) 941-3387. in Canada call: (416) 624-5010.

*Plumbicon is a registered trademark of N.V. Philips for TV camera tubes.
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Broadcast Systems
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""he c:re & handling

of videotape

By Art Schneider, A.C.E.

How tape is cared for can make all the difference
in how well it performs for you.

Videotape is the least expensive item in
videotape production. Yet, once re-
corded, the tape represents the work of
writers, musicians, actors, technicians
and support staff; it is the end product of
their talents, their time and substantial
sums of money. Protecting this invest-
ment should be paramount to those
working with the tape.

The quality of videotape has improved
steadily since its 1956 debut. Extended
wear, chroma noise reduction and great-
er S/N ratios are among the most notice-
able improvements.

Although tape is manufactured with
high standards, and quality testing is
comprehensive, defects do slip by. For
that reason, one of the first things you
should do with a fresh shipment of video-
tape is verify its quality. If any problems
are found and can be identified as manu-
facturing defects, notify the manufactur-
er. The makers want to know about
technical problems with tape stock so
they can correct them. They will ex-
change verified defective tapes.

Videotape does not degrade with age.
With proper care and storage at the right
temperature and humidity, picture and
sound quality remains constant. In a re-
cent test with tapes more than 25 years
old, images and sound were as good as
when they were recorded. Achieving
that longevity was no accident.

Acquiring tape stock

If you work through a production
house, you probably buy verified tape
from the facility. You can bring your
own tape, but keep in mind that no facili-
ty will guarantee your tape on its equip-
ment. If a problem occurs with your tape,
a production house will not usually ac-
cept responsibility. If problems result
from tape furnished by the facility, it is a
different story.

For the independent operation, the
quickest way to evaluate tape is to
record about a minute’s worth of color
bars and tone. During playback, any ob-
vious defects will show up. The ideal
check is to record the entire reel
However, this method is time-consuming
and, as a result, quite expensive.

When it isn't practical to record an en-
tire reel, spot it by recording about a

Schneider is BE's post-production consultant.
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minute, starting about three minutes in
and about every 20 minutes throughout.

Why three minutes? The first three
minutes worth of tape is usually involved
in test signals and will not be part of the
program material. Also, this beginning
segment is not necessarily representative
of the quality of the entire reel. It should,
however, be of high enough quality to
allow a technician to set up a machine
for playback.

)

The quality of any tape can be degraded by
dust, dirt or contamination due to improper
handling. The videotape editing bays in the
newly designed facilities of KIHS-TV (Channel
46), Ontario, CA, stress the concept of a clean
environment.

Fresh from the box

Tape can be permanently damaged
due to manufacturing defects, improper
handling or misaligned equipment.

Improper tape slitting during manufac-
ture sometimes occurs, especially in
2-inch stock. The evidence is found in
audio playback as wow. Because there is
no way to correct the flaw, the tape
should be rejected. Another consequence
of improper slitting is that poorly-slit tape
may, when wound, develop tiny wrin-
kles on its surface.

Oxide shedding may be caused by an
ineffective binding agent, the glue that

WWW.americanradiohistorv.com
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holds the oxide to the mylar base. If you
suspect the binder, check the batch
number of each reel in question. Then
notify the manufacturer, who can take
steps to correct the problem quickly.

Sometimes a batch of tape has surface
defects. These might be pitting, pinholes,
scratches, wrinkles or oxide shedding.
Holes and pitting probably originate
when the oxide formula is sprayed onto
the mylar base. For example, if a spray
bar in the coating machine is clogged,
the emulsion spray may not be evenly
applied to the base.

Improper application of the iron-oxide
mixture to the mylar base may result in
excessive video and audio head wear.
Videotape, if properly polished or bur-
nished during manufacture, should not
cause abnormal wear.

The S/N ratio of tape, the picture con-
tent as it relates to the amount of noise or
snow in the image, depends upon the
quality of the oxide formula of the tape.
Maintaining exact specifications from
batch to batch of formula is difficult, and
variation should be expected. A reel of
tape should not be rejected unless its S/N
ratio does not meet minimum parame-
ters set up by the manufacturer.

S/N problems can result from worn
audio or video heads. Suspect heads
should be replaced before you attribute
these problems to the videotape stock. A
VTR alignment tape will aid in verifying
a worn head.

Static and stiction

A special anti-static backing is applied
to tape to prevent static buildup. This
buildup can result in stiction, a sticking
or uneven travel of the tape as it passes
through the transport. Without the back-
ing, the tape tends to stick to highly
pqlished surfaces of the transport. In ef-
fect, the tape becomes temporarily glued
to the transport, and movement is pre-
vented. The problem is most prevalent in
low-humidity environments.

During manufacture, as the tape web is
slit, each strand of tape is tightly wound
onto separate metal reels. The anti-static
backing prevents the base side of the
tape from direct contact with the oxide
emulsion surface of an adjacent layer
and averts static buildup.

The backing, if improperly bonded to
the base material, may shed. If that oc-

Continued on page 68
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with 2" color playback that's as good as 1

&

Is it a "wrap” or isn’t it? Now you can tell right on the switchable SMPTE time code generator. And it’s
spot. Because the Panasonic®Recam™AU-220is the only compatible, not only with component analog video
2" VCR that gives you the quality of 1" color playback in  equipment, but also with YC and NTSC.

the field. So you can instantly see what you've shot. The Panasonic AU-220. 1" color quality from V2" tape
Either through the viewfinder or a monitor. makes it one of a kind.
Consider the facts: The Panasonic AU-220 records, For more information, call your nearest Panasonic

utilizing the M-Format, on standard 2" VHS cassettes. regional office. Northeast: (201) 348-7336.

Yet it delivers the kind of picture quality that's long been  Southeast: (404) 925-6772. Central: (317) 852-5973.
the broadcast standard. Luminance is 4.0mHz (typical).  West: (619) 941-3387. Canada: (416) 624-5010.
Chrominance is 1.0mHz. While the video S/N is every bit

as good as 1" with chrominance better than 50dB. @a@aS@nlc

For total flexibility, the AU-220 includes a built-in Broadcast Systems

| ANOTHER BROADCAST INNOVATION FROM MATSUSHITA ELECTRIC
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Panasonlc just made dead air a"

/

/ Panasonic mvp-100

e =

-h--}i-!i-ﬂl,

“Please stand by’ Three words that make any
broadcaster fighting mad. But now you can fight
back because the MVP-100 video tape cart ma-
chine from Panasonic Broadcast Systems has just
eliminated dead air for good. And virtually elimi-
nated your biggest problem. “Make Goods’”

Built-in Redundancy
The MVP-100 maintains broadcast continuity

with an incredible array of technical achievements.

Starting with its automatically threaded tape trans-
port systems. Available in 8, 12, 16, 20, or 24
transport configurations. Each transport can be

ANOTHER

BROADCA"‘"ST

individually programmed and controlled. All with
the accuracy of SMPTE time code identification
through the MVP-100's built-in computer.
Automatic Continuous Programming

News spots, commercials, editorials, station 1Ds,
promos, even program length material can be
scheduled in advance and automatically aired. But
what really sets the MVP-100 apart is how easily it
eliminates dead air. With its built-in recorders and
spot players, you can forget about the hassle and
expense of “double rolling” a second machine.
Because the MVP-100 plays protection copies

' INNOVATION

SR S |

WwWwWWwW.americanradiohistorv.com
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dead issue.

SO L L

T ———

+

simultaneously. So in the unlikely event that your
“on air” transport fails, the MVP-100 can be
programmed to switch to the protection copy
maintaining broadcast continuity.

What's more, the MVP-100 also eliminates
“custom mechanics” Since each removable trans-
port operates independently of each other, individ-
ual repairs or maintenance can be done without
putting the entire system out of commission.

YIQ Format Delivers 1" Quality from 2" Tape

Total, reliable automation of your broadcast day
is just one reason to make the MVP-100 an integral

"FROM 'MATSUSHITA

mocoom e . cwe e

part of your station. The picture quality of its YIQ,
M-format is another. Especially when you consider
how good itis. One-inch quality from V2" VHS tape
just about says it all.

The Panasonic MVP-100. Let it make dead air a
dead issue for you. Call your nearest Panasonic
regional office. Northeast: (201) 348-7336.
Southeast: (404) 925-6772. Central: (317) 852-5973.
West: (619) 941-3387 Canada: (416) 624-5010.

Panasonic

Broadcast Systems

ELECT
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Continued from page 64

curs, loose particles are deposited on the
transport. The result will be head clogs
and possible tape scratching. Scratching
may also occur during polishing.

Stiction sometimes results from oxide
and debris that build up on VTR surfaces.
If the machine is stopped, it may not start
again until the tape contact is released by
hand. You can avoid this by thoroughly
cleaning the VTR before each new roll of
tape is loaded.

Humidity may be related to stiction. If
the humidity of the tape-storage and
VTR environments is excessive (above
60 percent), the tape emulsion absorbs
moisture, swelling the tape. Because the
tape is now thicker, it places more ten-
sion on the video head, resulting in
added head wear.

The clean machine

Many of the technical problems at-
tributed to bad tape stock are actually
caused by a dirty VTR. Just because the
dirt isn't visible, doesn’t mean it isn’t
there.

To ensure optimum picture and sound
quality, l-inch machines should be
cleaned with each reel change. Cassette
formats should be cleaned at least once a
day in off-line environments. Mastering
systems need more frequent attention.

Freon TF is a popular non-toxic

cleaner for metallic surfaces of the VTR.
However, never use Freon to clean the
rubber pinch roller. Use only alcohol,
sparingly, to keep the roller clean and
the surface dull enough to pull tape prop-
erly. If in doubt about cleaning materials
and solvents, consult the manufacturer.

Cleanliness also applies when you are
working with consumer equipment. If
the picture becomes snowy or the sound
is muffled, an oxide buildup on heads
may be the cause. The buildup prevents
proper head contact, a momentary prob-
lem for playbacks, but a hopeless situa-
tion for recording.

Scratching is surface damage caused
by tiny nicks anywhere the tape comes
in contact with transport surfaces. A
more common cause is dirt. Just two
minutes spent cleaning the VTR could
prevent permanent scratch damage.

Tape vs. VTR

Confirm proper machine operation at
least once a day. A test or alignment tape
helps to verify that the machine and the
signal path meet minimum standards.
Careful observation of test tape play-
backs can also detect video and audio
head wear, reducing the possibility of
subsequent inferior recordings.

A common flaw that occurs during
recording is dropout. Dropout typically
results from an unclean environment. A
particle of dust, a worn head or a

momentary lack of head-to-tape contact
leaves a spot unrecorded. Rerecording
the spot should correct the problem if the
dropout is not caused by a tape defect.

On occasion, the sensitivity adjustment
of the VTR time base corrector could
cause dropout. Readjustment of the TBC
may be needed.

If the tape is a dub from a master, and
if the master also includes the momen-
tary lack of video signal, special skill may
be required in order to correct the flaw.

Differential phase and gain errors are
problems that usually become apparent
during dubbing. They are related to ad-
justments of the playback VTR elec-
tronics. For corrections, the machine
should be properly set up and the dub
rerecorded.

Signal levels, if higher than generally
accepted, may generate distortion in
audio or video. Too low a signal level
may produce dark, grainy pictures. Low
audio results in increased hum and noise.

Consider whether the size and con-
struction of the reel is appropriate for the
VTR. On older machines, a 6- or 8-inch
plastic reel may not have sufficient mass
for proper holdback tension in fast-
forward and rewind modes. For use with
small plastic reels, a special metal flange
has been designed to add mass to the
supply reel. The flange attaches to the
outside of the reel after the tape is
mounted on the machine.

SCULLY -The Originator of

£5B300 5]

A Scully

AMPRO/Scully Division

68 Broadcast Engineering May 1985

the DELTA Revolution.

ITC would like you to believe they first conceived the
modular tri-deck cart machine, but really it was part of
the Scully 8300 way back in 1981.

Now that AMPRO/Scully is a Television Technology
Company you can have the ORIGINAL revolutionary
design. What else would you expect of Scully.

The Scully 8300 offers:

— Three independently removable decks

— Crystal referenced DC Servo Motor

— Non-magnetic stainless steel capstan shaft
— Even MORE affordable

Circle (36) on Reply Card
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2360 Industrial Lane
Broomfieid, Colorado 80020
(303) 465-4141

TWX: 910-938-0396
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for

VIDEO
- PRODUCTION -
* POST PRODBUCTION -
* DUBBING ¢
* EDITING -

The STANTRON VIDED CENTER series has been designed primarily
for production and post-production facilities - The modular “add-
on” features allow for maximum flexibility in designing console
arrangements for professional, educational, industrial and com-
munication VIDED CENTERS - “Designed-in" structural strength
and aesthetic features, required by users, is “‘standard equip-
ment” for every STANTRON VIDEO CENTER unit.

For a FREE copy of the STANTRON VIDEO CENTER CATALOG
#200, please write or call.

waiLnG AooRess: (), Box 9158VC * No. Hollywood, CA 91609 U.S.A.

=y Toll Free: 1-800-821-0019

; — Northern Calif. — Toll Free 1-800-821-0020

% Southern Calif. ~ Please call 1-213-875-0800

STANTRO Factory: TWX: 910-499-2177
Unit of Zero Corporation 6900'6918 BeCk Ave. g NO. HO"VWOOd. CA 91605

WWW americanracionsion com
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Improper tension is a major cause of
tape damage. Too little tension in any
mode results in poor tape wraps, and can
eventually cause wrinkling. Too much
tension, on the other hand, can cause the
tape to be stretched and even broken. A
stretched tape may result in lost tracking
or other signal breakup. Once tape is
stretched, the signal it contains could be
irretrievable.

On any video recorder, worn or
misaligned pinch rollers should be
replaced or aligned as quickly as possi-
ble. As a roller wears, it becomes glazed,
and does not grab the tape properly,
resulting in slippage during record and
playback. Misaligned rollers may cause

wrinkling of tape, making it unusable.

A reel of tape that has been sent out of
house should be checked, upon its
return, for notes from other operators.
There may be indications of problems or
defects that should be corrected betore
the tape is used again. Look carefully for
water damage, which will usually make a
tape unusable.

Tape should be stored with the reels
standing vertically, never horizontally.

Check tape reels for possible rim
damage. Nicks, dents or warps along the
rim are indications that the reel may
have been dropped. Rim impairments
can tear tape or cause it to run off path
guides. The tape should be carefully

With the new A17 x 9ERM,
just add a camera.

Fujinon offers everything else.

Field range—studio performance—
Fujinon's new 17X EFP lens is smaller,
lighter, “weatherized” for use any-
where, and available with the indus-
try's most compact. buiit-in pattern
projector. For field and studio produc-
tions, Fujinon’s remote focus and servo
demand units bring full control back
to the pan bars. Other acces-
sories include remote servo focus,
Fujinon’s exclusive multiprocessor shot
box, and front-mount2d wide and tele-
converters.

The new 17X offers more than size,
weight and range advantages (a 2X

range extender is built in). its F1.7
maximum aperture remains abso-
lutely fiat from 9mm to 114mm. In ad-
dition, corner resolution has been
increased while longitudinal chromatic
aberration has been reduced. And with
its weatherized features, the new 17X
is the ideal lens to take into the field.

For more information about the most
widely used lenses in broadcasting and
the most extensive selection of acces-
sories of any lens maker, write or
phone:

wound onto another reel.

On and off the machine

When threading tape on a machine,
never use adhesive tape to attach the
end to the takeup reel. During rewind,
the tape end will always move through
the transport, passing by audio and con-
trol heads and perhaps catching in the
video head. Damage to the heads could
be permanent, or at the least, result in
expensive repairs.

Trim the ends of worn or wrinkled
tapes. Wrinkled material could spell
destruction when the end whips through
the head area during rewind.

Make certain that reel hub locks are
tightened securely. If loose, a reel may
spin on the hub and cause mistracking or
tape damage due to stretching or cinch-
ing. On vertically mounted VTRs, the
hub locks keep the reels from falling off
the machines.

Before recording on or playing back a
videotape, wind the entire pack end-to-
end to repack the material evenly.
Loosely wound videotape on a ree! of
any size stores potential energy that can
cause severe damage to the tape during
acceleration.

When a reel is taken off of a machine,
secure the end of the tape. There should
never be a loose end to flop around in-
side the storage container. However, on-
ly adhesive tapes designed to be re-
moved without leaving a residue should
be used. Standard transparent, electrical
or masking tape are not acceptable. They
leave residues that adhere to the heads,
accelerating head clogging and posing
other potential problems.

With VCRs, be sure the cassette car-
riage is in good shape and properly
aligned. Always insert the cassette into
the machine carefully. Check that the
tape-threading mechanisms work with-
out wrinkling the tape.

Splice advice

Tapes that are one inch or smaller
should not be spliced, except in dire
emergencies. If the ends are torn cleanly,
you might attempt a splice, but only with
proper splicing material. Overlap jagged
ends, then trim evenly and abut them be-
fore applying the splice.

If the original master is torn, you may
have no choice other than splicing. If the
tape is an edited master, you should copy
and re-edit onto a different reel. Make
the program repairs through electronic
editing.

Helical scan recorders do not welcome
physical tape splices. Some type of pic-
ture disturbance will always be apparent.
Rerecording may not correct the prob-
lem, because the extra thickness of the
splice changes the tape’s characteristics.

FUJINON INC,

118 Savarona Way
Carson, Calit. 90746
Carrollton, Texas 75006 (213) 532-2861
(214) 385-8902 Telex 194978

FUJINON INC, FUJINON INC.
672 White Plains Road 2101 Midway
Scarsdale, N.Y. 10583  Suite 350
(914) 472-9800
Telex 6818115

Environmental problems
Tape is susceptible to moisture, which

Continued on page 74

FUJINON |
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ynamax’in

your studio.

(It will blow Vou away!)

It will also blow away any ideas you have about
replacing your current cartridge machines with
anything but the Dynamax™ CTR100™ Series.

And that includes thehighly-touted ITC99B.

Our CTR100 Series brings you more fea-
tures and higher performance than any other
cartridge machine available. And at 2/3 the cost
of the other guy’s top-of-the-line model.

But, just talking about performance
isn’t enough.

i BROADCAST PRODU

That’s why we want to plant a Dynamax
cart machine in your studio. Let you get your
hands on one, and put it through its paces.

It won't cost you a penny.

We'’re doing this because, frankly, our
experience has been, when we demonstrate the
Dynamax CTR100, we sell the Dynamax CTR100.
It’s that straight-forward.

Call today, on the TOLL FREE number
listed below to qualify for a demonstration.

Gy T™

CTS BY FIDELIPAC

Figelipac Corporation O P.O. Box 808 O Moorestown, NJ 08057 O U.S.A. O 609-235-3900 O TELEX: 710-897-0254 O Toll Free 800 —HOT TAPE

Dynamax and CTR 100 are trademarks of Fidelipac Corporation.
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What are the 1
Dynair’s High Quality Video Mat
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Start with adjustments — you want as few
as possible. Adjustments leave the door
open for misadjustment and this leads to
differences in the matrix. The wider the
bandwidth the worse the problem. To make
all of the paths identical without adjust-
ments, we use laser trimmed hybrids. They
are sealed, temperature stable and
mechanically solid.

a

E
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When moving quality video you have to treat it with respect.
Do we ever! Our printed back plane uses strip-line tech-
niques to handle the multiple signal paths.
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Another little detail lets modules know where they are so
that they can respond to commands. The back plane is
coded for module location. Benefit? There is now no need
to worry about dip switches or unique proms on a replace-
ment module. With a Dynair switcher you can interchange
two similar modules without giving them another thought!
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We know Dynair customers need flexibility. Many existing
systems have been reconfigured, some several times.
Unless the design considers this possibility up front,
change is costly. Our design does. Dip switches on the
back plane allow the system designer to easily program
and re-program the system configuration — a nice money-
saving detail.

ey
—
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Simple...We pay attention to detail.

Take VSWR — the measure of reflections connectors — true 75 ohm devices. To

— which nobody needs. This is no small further tie things down the terminator is a
detail when looping inputs together in a fixed resistor, not a twiddle stick used to
large matrix. Careful impedance matching compensate for component and produc-

is a must and a great deal of attention must tion variances.
be paid to the input balun, its installation

and even the impedance of the connector. Eliminating assembly variations and mis-

adjustment opportunities makes it possible,
Our baluns are printed for consistency in an emergency, to change modules
while diecast cavities separate them for hot and quick. Nothing changes — a com-
crosstalk reduction. Then we use BSM forting detail.

There are so many more details we can
share with you. Drop us a note. We'd like
the chance to seil you your next switcher.

DYNAIR

5275 Market Street
San Diego, California 92114 U.S.A.
Phone (619) 263-7711 TWX (910) 335-2040
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Continued from page 70

can be absorbed into the emulsion layer.
Moisture in a short-term situation is not
harmful, but if the humidity is sustained
above 50 percent, head wear and stiction
increase. Ambient tape-storage room
temperature should be between 65° and
75°, with 68° being almost ideal.

Dirt and dust are the greatest causes of
excessive head wear. The VTR room
should be kept clean and dust-free. Racks
and VTR cabinets should be wiped clean
with a damp cloth at least once a month
to prevent dust buildup.

If the installation uses computer floor-
ing, lift the panels at least twice a year
and carefully vacuum the area beneath.
Preventive maintenance helps to ensure
consistent quality. Remember, it is less
expensive to keep the VIR environment
clean than to replace heads or to recover
damaged program tapes.

Smoking should not be allowed in a
tape room. Microscopic ash parti¢les can
cause severe video dropout and head
wear. The same caution applies to floppy
or rigid disk equipment. A dirt or ash par-
ticle caught on a magnetic head may
result in a head crash, causing lost data
and irreparable damage to the head and
the disk.

Finally, clean hands are essential when
working with VTRs and tape. Oil and dirt
from the hands could contaminate the

transport surfaces. Dropouts are guaran-
teed if grease or body oil contaminate
the tape. Always wash your hands before
handling tape.

Name that tape

Have you ever hunted high and low for
a tape, only to find it right under your
nose with an incorrect label? Proper
labeling avoids a good deal of lost time.

The reel and the storage box should
contain identifying labels. Whether writ-
ten or preprinted, the following informa-
tion should be included:

* name of the program, commercial
or segment;

* name of the producer;

* part number of any material longer
than the length of one reel;

e running time of the recorded
material for edited masters, copies of
edited programs, commercials or film
transfers;

® generation of the tape (indicated as
original or edited master; dupe, sub-
master or protection master; or film
transfer master);

¢ dub number, if it is a copy of an
edited tape;

* reel number, if needed for use in
editing;

* date of the recording;

* VTR number for reference for possi-
ble technical problems, with operator’s
name or initials;

¢ type of audio system: mono, stereo,
Dolby or flat;

¢ Type B or C for 1-inch tape, Type M
or VHS, Beta or Betacam for Y2-inch
materials;

¢ the number of passes in playback,
especially for syndicated items; and

e signal standard: NTSC, PAL or
SECAM.

All of this information should fit on a
1” x 6” label. But, if it doesn’t, use more
than one. Some labels have check-off
boxes to make label-marking easy for
the operators.

Tender loving care

To maintain quality in videotape
operation, be sure the VTR is in good
working order. Clean it regularly and use
an alignment tape to verify proper
operation. Evaluate the tape to be used.
Provide a clean environment for op-
timum performance of the tape and VTR.

Use labels to identify the contents of a
reel of tape. This ensures that what you
want is what you get. However, take
care with adhesive materials. Labels
should not be allowed to touch the tape,
and only recommended adhesives
should be used to secure the end of a reel
of tape.

Remember that videotape is the entire.
representation of your production invest-
ment. Although it is manufactured to
high standards, it is destructible. =]

APHEX SYSTEMS LTD
PRESENTS

THE COMPELLOR

THE MOST ACCLAIMED
COMPRESSOR/LEVELER/PEAK LIMITER

“Phenomenal Performance”

“Clean and free from ringing and over-
shoot ... have not seen tﬁis kind of action
in an audio signal level control device of
any type...so transparent as to induce
doubt that it was, indeed, working."

Peter Butt

Recording Engineer/Producer

“Invisible Compression”
Alan Davis
Total Access Recording

“The best thing I can say is that
you can’t hear it work”
Barry Victor

Broadcast Consultant

“Unbelievable!”

“l don't have to do anything anymore.
The output stays where | set it.”

Dave Wink, Ch. Audio Eng.

Playboy Club, Atlantic City

“If you are looking for level correction
without any other sonic effect, the Com-
peller is the only device I know that
does the job.”

David J. Holman

Producer/Engineer

“My station is Jock-Proof”
Herb Squire
WHN-AM, New York

Aphex Systems Limited ® 13340 Saticoy St. - North Hollywood, California 91605 - {818) 765-2212 - TWX: 910-321-5762
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the multitasking
machine...

Dual feeds of 40 test signals to FIVE

me o TEEE gLl different locations with complete
i VIR remote control.

Two new test signals for chroma
noise measurements and
transmitter power calibration.

Three VITS packages.
Full range of trigger signails.
Variable H and V blanking.

Genlock.
RS170A ... of course.

TRIGGE! SELECT

s
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Plus
outputs of

Progressive Concepts in Television Technology

Leitch Video of America, Inc. Leitch Video Limited
825K Greenbrier Circle ! 10 Dyas Road
Chesapeake, VA 23320 Don Mills, Ontario M3B 1V5
Tel.: (804) 424-7920 Tel.: (416) 445-9640
Telex 11: 710 882 4342 Telex: 06 986 241
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VTR equ pment
evelopments

By Carl Bentz, technical editor

Refinement, enhancement and evolution keep
videotape recorders working into the future.

-
-
—
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Since the introduction of videotape in
1956, we have seen so many im-
provements in the recording art that we
now can seriously ask, “is it live or is it
VTR?” Thanks to videotape, we can view
our favorite programs when we want to,
and as often as we want to. And in our
ever-shrinking world, the tape replay
takes on a significant role, bringing us
events from around the globe and ar-
chiving today for tomorrow’s viewers.
Although information storage by
magnetic means began in 1928, the in-
troduction of the VTR required new
developments in recording media. Im-
provements in videotape continue today,
paralleling the evolution of the VTR.

Large formats

For many years, 2-inch quadrature
recorders were the primary means of
storing video on tape. Outliving a 2-inch,
and early l-inch, helical scan attempt,
quad machines now are slowly succumb-
ing to the 1-inch helical B and C formats.
The change to helical formats offers
more than the financial benefits of less
expensive equipment and tape.

In the quad system, each of the four
heads laid 16 lines of a 525-line frame on-
to the tape with each head pass. A total
of eight revolutions were needed to
create an entire frame. Because the tape
moved longitudinally during those eight
passes, no reasonable means of develop-
ing still frames or slow motion was possi-
ble without using additional equipment.

Type B and C formats offer video band-
widths that now surpass those of quad
and, by writing an entire video field per
head pass, allow still-framing, even
without a TBC for non-broadcast use.
Besides still images, the helical scan
systemn allows non-standard motion in
forward and reverse through the use of
dynamic or auto scan tracking heads.
Special time base correction controls the
instantaneous positioning of the head
and handles the necessary switching to
form a complete frame from a single field
off of the tape.

A logical step from the playback still-
framing is single-frame recording for
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the SC-SlO a suhd inve

— David Hooge, Chief Engineer KEYC, Mankato, Minnesota,,

lkegami introduces the studio/field camera for
users who want lkegami quality at a modest
price: the SC-500, Saticon 11* tube camera.
Engineered to deliver a big return on a little
investment, this self-contained viewfinder camera
achieves excellent resolution by operating in the:
high voltage mode and can be used in a self-
contained mode or controlled by a remote CCU

(up to 300 meters using 13 mm cable). Y%
Standard automatic features.designed to ™

offer better performance and trouble-free

operation include: Deflection Distortion e}

Correction, Highlight Compression, Dynamic '

Focus and 'more. )
The SC-500 is the best value in its .

performance/price class in the industry. |
For a complete demonstration of the SC-500 |

and other lkegami cameras and monitors,.contact

us or visit your local Ikegami dealer.

[kegami

Ikegami Electronics (U.S.A.), Inc.,

37 Brook Avenue,

Maywood, NJ 07607

® East Coast: (201) 368-9171
; o.West Coast: (213)-534-0050
. ‘@ Southeast: (813) 834-2046

o Southwest: (214) 233-2844

® Midwest: (312) 834-9774

*Saticon" is a registered srademark of Hitachi Ltd. - y
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animation. Whether animated objects
are real, manipulated items or whether
they are images from a graphics
generator, storing individual frames
directly to tape saves time over film-
animation techniques. This is particularly
true when the sequence is ultimately for
TV use.

Recently, modified scanning systems
have allowed VTRs to become part of im-
proved slow-motion systems, while re-
taining their normal functions. A special-
ly designed camera system is needed for
the effect, although the VTR provides
both special- or normal-motion playback.
The 1984 Olympic games
remembered in technical circles for this
innovation.

And the tape narrows

It is interesting to note that a smaller
tape format (%-inch) actually entered the
broadcast field (in 1971) before l-inch.
Part of the popularity of %-inch is its
relative portability over l-inch and
2-inch tape. A problem with it, however,
is the color under recording method,
which places mixed color components
on a 688kHz carrier and frequency-
modulated luminance with the sync tip at
3.8MHz on the same record channel. In-
teraction between the two signals results
in interference through the composite
video-encoding process.

will be

Keeping the color components
separated from luminance, however, has
caused smaller formats to become
valuable to broadcasting. The Y-inch
Betacam and M formats keep R-Y/B-Y or
[/Q components separated from
themselves and from the luminance.
Luminance and chrominance are record-
ed through separate channels onto their
own tracks, compared to %-inch single-
channel approach. Although Betacam al-
ternates the R-Y and B-Y signals, M for-
mat records both color components si-
multaneously on well-spaced RF carriers
through the color channel. The sepa-
ration allows wider bandwidths for
each component, thus improving the
resolution over the 3%-inch systems.

Complete production systems, from
the camera with a detachable VCR, to
editing systems, to automated playback
systerns, are available in both current
Yo-inch systems. Bandwidths ap-
proaching 4MHz (+0.5dB, -6dB) for
Betacam and 3MHz (0, —3dB) for M for-
mat closely rival other recording
systems.

The latest Y-inch format to emerge is
M-2, which uses metal particle tape in a
VHS cassette package. M-2 format is in-
compatible with other Y-inch systems,
representing a stand-alone system
capable of a 4.5MHz bandwidth (0,
—3dB) in Y/U/V components.

A close-up view of an automatic scan tracking
head shows the metalized plating on the
piezo-electric elements of the head mount.
Without this technology, many of today's VIR
features would not exist.

This system operates separate
luminance and chroma channels with
time-division multiplex-processing of the
color. As with the other Y2-inch systems,
no subcarrier is present to create more
interference. In a departure from Beta
and M, the M-2’s recording time per

y transi

our Automatic Remote Control Sys%em
‘ i personnel — will
operate with increased efficiency

VO?

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

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

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

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

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

BasicSystem ..................... $4,995.00
Additional 16 Channels ............ 1,865.00
Plug-In Automatic Logger..........
Remote Video Display Unit.........

Yyoromac BNSTRUMENTS

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

Circle (34) on Reply Card

78 Broadcast Engineering May 1985

wWwWw.americanradiohistorv.com

Courtesy of Ampex


www.americanradiohistory.com

'ﬂC S expenence —and
-success —in designing
‘the highest quality and
reliability into compact
video production cam-
eras isunmatched. Now,
continuing this tradition
of high performance at
an affordable price, JVC
has brought a “high-
end” teleproduction
camera within the financial reach of pro-
duction people often victimized by mod-
est budgets. This time, it's ProCam 320.

What a package!

SENSITIVITY. ProCam 320 features
three, 2/3" Plumbicon pick-up tubes for
incomparable picture quality. A refined
f/1.4 prism optics system provides hori-
zontal resolution of better than 600 lines
at center. A 2H vertical contour correction
circuit further assures image clarity. And
minimum illumination measures only 38
lux (3.6 fc) at f/1.7, permitting shooting
even in limited or artificial light.

A video S/N ratio of 57 dB. Color fram-
ing output signal (RS-170A). A split field
color bar generator for consistent color
reference. A genlock circuit for maintain-
ing a stable picture while switching or
mixing with other signals iocked
on the same source.

EASY OPERATION.
Several 8-bit data mem-
ory chips offer operator
conveniences for quick
set-up and consistent
performance. These
include: Auto centering,
auto-black balance and
auto-white balance,
auto black level sta-
bilization and auto
beam control circuits.
Matrix masking for true
color reproduction and
automatic protection for
the pick-up tubes are a
few of the many features
standard on this new
camera.

VERSATILITY. Easy
portability. Outstanding
performance in low-level
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i .
production, EFP, or ENG;
or, indeed, to a'ny applica-

tion, anywhere that calis
fo‘r'top quality video pro-
"F - duction while staying

~ within a tight budget.

PROCAM TECHNICAL
suPPORT. Your ProCam
sales representative will
be happy to explain the
availability and calibre of
the ProCam technical
support program.

For a demonstration of
the ProCam 320 Video
Camera, a 320 Spec
Sheet, or JVC’s complete
catalog, call, toll-free:

1-800-JVC-5825

JVC Company of America
Professional Video Division
41 Slater Drive,

Elmwood Park, N.J. 07407
JVC CANADA,
Scarborough, Ont.

© 1984 JVC Company of America
ProCamis a trademark of US JVC CORP.

‘Plumbicon is a registered trademark of

North American Philips Corp.

**Saticon is a registered trademark of

Hitachi Denshi, Ltd.

..IVB

JVC COMPANY OF AMERICA
Professional Video Division
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cassette is 65 minutes, compared to ap-
proximately 20 minutes for the others.
Space in the VHS package can accom-
modate an additional 30 minutes. Don't
plan on toting an M-2 system in the field
on an over-the-shoulder strap, however,
as it is not a portable format.
~ Of interest, particularly for ENG shoot-
and-show operation, in which limited
generations are likely, is the Y%-inch for-
mat. With detachable recorders and
field editors, as well as studio units, this
smallest format parallels the Y2-inch
products.

Two variations of Y4-inch have been
suggested, both involving component

technology. To date, neither format has
received industry standardization. At
least part of the delay is due to questions
about machine interchange and the
multigeneration capabilities.

A bit of digital

In the near future, digital recording
promises to become more prevalent, at
least in the production industry. Digital
recorders, based on a 19mm (%-inch) for-
mat that has been selected as a world
standard to simplify information ex-
change, record both audio and video
during a helical scanning head pass.

The movement to digital recording by

FITS YOUR
CA

Now you can have a Christie battery to fit your
ENG or EFP camera.

Now you can have Christie reliability with minimal
chance of camera fade during critical shoots.

Now you can have a Christie 20-minute “burp”
charged on-board battery.

ELECTRIC CORP.

CHRISTIE

KS12

SNAP-ON-TYPE
CAMERA BATTERY

Christie snap-on-type camera batteries are com-
patible with ENG and EFP camera battery mounts.
There is even a 13.2 volt model to power your
BetaCam. Christie batteries can be “burp”
charged or charged in the field with alightweight
Christie stow charger.

20665 Manhattan PI., Torrance, Calif. 90501
(213) 320-0808
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the general broadcast industry is not ex-
pected to take place for some years,
however. The cost of the equipment is
one factor that will delay wide accep-
tance. Digital techniques will, however,
allow a large number of generations of
programs to be made before image
degradation becomes visible.

Disc, etc.

Will the videodisc replace the VTR?
There are definite advantages to disc
operations. One benefit is that any video
field on the disc may be accessed at ran-
dom almost instantaneously. A reel of
videotape, however, is a serial memory,
and we must work our way through all
frames leading up to the desired one.

Two major factors may make an im-
pact on the use of VIRs. One is the time
capacity of discs, but a much larger
storage capacity will be required before
they become widely popular.

The second factor is that of reusability.
At present the DRAW (direct read after
write) disc systems are being used in con-
junction with editing to speed the edit-
decision process. In order for discs to
become popular for broadcast use,
however, we can expect to wait a few
years until the rewritable disc comes of
age. One approach to rewritable discs

_suggests that writing will be through op-

tical means, while erasure will be a
magnetic process.

Tape friendly

The continued downsizing of equip-
ment and increasing information density
of tape is only one aspect of equipment
development. Operation of today’s VTRs
is simplified through the use of
microprocessors. So-called intelligent
systems allow the equipment to be pro-
grammed to handle various tape types.
Diagnostics in the control system can
even tell the operator where the VTR has
failed.

More attention has been paid to tape-
handling characteristics in the latest
models as well. After the greatest enemy
of videotape, dirt, comes physical
damage caused by too much tension and
general rough handling. Servo systems
now keep a constant, reasonable tension
on the tape. The servos simplify opera-
tions in automation and editing in which
operators may not be standing by the
machine at all times.

As quad VTRs still reproduce many of
our programs, and while there are
various other formats available, it is
presumed that l-inch B and C formats
will be around for some time. Continued
refinements in circuitry and mechanics
will give them ever-wider bandwidths,
more gentle tape handling, and extended
capabilities. No one is prepared to say
that 1l-inch will last as long as its 2-inch
predecessor, but the prognosis is good.

BE
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1985
‘ool Catalog

housands of hard-to-find products for
uilding, testing. and repairing elec-
onics. Everything is easy to order by
none or mail. Most orders are shipped
ithin 24 hours of receipt of order and
| our products carry a 100% satistac-
on guarantee. Call or send for your
ee copy today!

ontact east Dept. 0379
Cypress Drive

urlington, MA 01803  (617) 272-5051

1ese cards
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“source”
or fastest
response

‘The world’s ﬁnest
scilloscopes, dis
1d imagin pr
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test instruments,
requency counters,
meters and bridges,
ower supplies
nction and RF
signal generators?’

r instant response, call toll-free

300-645-5104
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the
difference.

analog indication.

EASY! COMPACT! QUICK! ACCURATE!
Dual axis (horizontal/vertical) remote positioning of your
antenna, microwave, lighting, or camera equipment, Up
to 50 Ibs. Inside or outside installation, The DR10
System is one rotator, and one controller with dual scale

A New Concept in Drive Systems.

For free information, complete and mail this card.
Or call our HOTLINE 612-441-4303

New _Tool Catalog

OVER 5,000 TOOLS IN STOCK!

New 1985 catalog is packed with over 5,000 hard-to-find
technical supplies for assembting, testing, and repairing
electronic equipment. Products include precision hand
tools, test instruments, tool kits, soldering supplies, plus a
new, full selection of telecc tools and instru-
ments, a complete range of static protection products—
plus much more. Contains color photos, detailed descrip-
tions and pricing. An excellent buying guide for engineers,
technicians, and researchers. All products are easy to order
by phone and mail, ready for shipment within 24 hours of
receipt of order. 100% satisfaction guarantee with all our
products.

To get your free catalog, simply provide us your name
and address on reverse side and return this reply card
today!

contact east

7 Cypress Drive, Burlington, MA 01803
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TAKE THE GUESSWORK OUT OF
VIDEO HEAD WEAR AND REPLACEMENT.

3 NEW propucts FRoM TENTEL FOR YOUR BROADCAST RECORDERS.

Tentel HPG-C

NEw HPG-C Universal head protrusion and drum eccentricity gauge, measures head protrusion
e gn

and eccentricity on any SM.P.T.E. 1" Type “C” video recorder in both microns and ten thousandths of an
inch. Safe for fragile video heads, accurate, easy to use, extremely universal. Similar to the successful HPG-1
head protrusion and eccentricity gauge introduced by Tentel in 1983 for U-matic, Beta, and VHS VCR's.
Only $595 complete.

NEW T2-H18-CBD Tentelometer® tape tension gauge for S.M.P.T.E. 1" Type “C” VTR's. Special
scale and miniaturized ball bearing probes for maximum accuracy of critical holdback and take-up
tensions on Ampex VPR and Sony BVH one inch VTR's. $690.

NEW T2-H7-UMS Tentelometer® tape tension gauge for Sony Betacam VCR's. Provides fast,
easy tension check for interchange by measuring holdback tension accurately. $345.

Questions? O.K. Call our applications engineers:
from 47 states TOLL FREE 1-800-538-6894
in California (408) 379-1881

ree Catalog of

FREE CATALOG OF
"ATV/Telecom CATV/TELECOM EQUIPMENT
quipment and AND HARD-TQ-FIND TOOLS . |
o Jensen’s new catalog is your source for hard-to-find preci- =
Hard-to-Find sion tools and test equipment used by electronic, telecom- g L\,
munication, and cable TV technicians, computer service bu- *‘%%_;J
Tools reaus, and government agencies. This popular catalog also .

contains Jensen’s world-famous line of more than 40 tool
kits. Call or write for your free copy today.

=
3,

(602) 968-6241 Name _
Piease Printor Type
Company
ENSEN
CompuServe: Contact Jensen
TOOLS INC. City State Zip by E-mail (user ID: 74445, 1101)

53
ENSEN JENSEN TOOLS INC.  (602) 968-6241
J 7815 5. 46Th STREET PhOENIX, AZ 85040

Make 300 pounds of
electronics portable.

Ferno Salesmaker
Studio/Location Cart
Model 289-1

Makes difficult location shooting easy.
Holds up to 300 pounds of electronics
securely. A fabric cover protects against
sun, rain, and dust. And one person can
slide the loaded cart into, or out of, a van
or wagon.

MAIL CARD TODAY FOR FREE CATALOG!

815 5. 46Th STREET
MoeNIx, Az 85040
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NEW
TROUBLE-SHOOTIN
AND REPAIR GAUGE

FOR YOUR
BROADCAST
RECORDERS
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TENTEL CORP.
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It’s no wonder 5 out of 6 cartridge
tapes sound bad. Phase Fixer
makes them sound good.

E ven the best tape machines...
even the finest cartridge tapes
fall prey to sound-robbing phase error
and flutter. Carts are dropped.
Pressure rollers wear. Play-

back heads get dirty. But

now the revolutionary -
Harris Phase Fixer o
audio time base cor-

rector virtually -
eliminates phase error

and flutter. The Phase Fixer
is a twin pilot tone system
employing high quality
16-bit digital audio.

Why mechanical solutions
have failed

Extremely critical tolerances are
essential to Keep phase error in ¢
Visualize your cart playback head b
expanded to 300 feet high—as tall as a
football field islong. Even on this greatly
exaggerated scale, tape path errors of as
little as two inches will cause signal
cancellation within the audio passband
for the mono listeners of your stereo
programming! Obviously, these close
tolerances in the tape heads and moving
tape paths cannot be maintained
mechanically. And a tape cartridge that

h)
N

is acceptable one day can
be made a dud the next...
simply by being dropped.

ow Phase Fixer works

e Harris Phase Fixer consists of two
compact rack-mounted units. The first, a
pilot encoder, injects an inaudible pilot
signal on the audio as it 1s recorded onto
tape. The second unit is the time base
corrector. When an encoded tape is played,
the time base corrector is automatically
enabled, electronically reducing stereo
phase error and flutter to insignificant
levels. Tapes that are not encoded will
play normally.

Circle (50) on Reply Card
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What’s in it for you

The Phase Fixer dramatically cleans up
your air sound, eliminates annoying can-
cellation drop-outs and retrieves missing
musical notes. In fact, your source mate-
rial can sound five to ten times better.
And you can use existing cart record and
playback equipment—as well as existing
carts—uwithout modification. Just one
Harris Phase Fixer system can accommo-
date all the tape source machines at your
station.

Take charge

Don’t accept substandard performance as
the inevitable trade-off of cartridge
tapes. Eliminate it with a Harris Phase
Fixer audio time base corrector. Contact
Harris Corporation, Studio Division,
P.O. Box 4290, Quincy, Illinois 62305.
217/222-8200.

3 HARRIS

For your information,
our name is Harris.
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The birth of helical scaa

videotape recording

By Peter Hammar

Developing the technology to make helical scan videotape
recording work was no easy task for broadcast industry pioneers.

Most BE readers know the history of
the German AEG Magnetophon audio
recorder, its importation into the United
States in 1945 and the subsequent
development of audio magnetics in this
country. Many have also heard the story
of the first experiments with videotape
recorders (then known as TVRs, not
VTRs), starting in 1951 at Crosby Elec-
tronics, RCA and the BBC. And the tale
of the first commercially successful
Ampex quadruplex VTR in 1956 has
been handed down to two generations.

But few know the real story behind the
birth of helical scan videotape recording.

In the beginning...

Magnetic helical scan patents go back
at least five decades. The first proponent
of commercial helical scan was Eduard
Schueller of AEG in pre-war Berlin.
Schueller invented the basic ring-shaped
head that most audio recorders still use
today. In 1936, Schueller patented a spin-
ning head for the “Tonschreiber Berta,”
an audiotape recorder designed to com-
press and expand speech on playback.

In the early 1950s, engineers at Crosby
Electronics, RCA and the BBC were us-
ing fixed heads for their experimental
VTRs. They found the electromechanical
problems of spinning video heads too
complex to be cost-effective. One RCA
engineer, Earl Masterson, applied in
1950 for a patent on a theoretical helical
scan video recording process, but the
video team at RCA in Camden did not
use the idea.

Even before the six-man Ampex VTR
development team created its successful
transverse scan machine in 1956, one
member, Alex Maxey, was working on
different ways to scan magnetic tape to
generate video pictures. Maxey correctly
theorized that a more continuous scan of
the tape would ultimately produce
superior video pictures, eliminating the
banding caused by the segmented
quadruplex format. The machine would

Hammar is consulting curator of the Ampex Museum
of Magnetic Recording. Special thanks to TV historian
Albert Abramson of Van Nuys, CA, for his assistance
in preparing this article.
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be simpler and cheaper to build than the
transverse scan quad method.

Though he finally settled on a slanted
video track recording on 2-inch tape,
Maxey first tried many other scanning
methods. The most unusual involved
wrapping wide videotape into a barrel
shape, like a sausage wrapper, with the
video head spinning inside the tube to
create a continuous spiral track.

VTRs to this day. The length of a single
scan made exact playback tracking dif-
ficult. The helical scan was especially
sensitive to the imperfect tape motion in-
herent in all magnetic recorders.

To the marketplace
Maxey’s VTRs made good enough pic-
tures during the late 1950s to convince
Ampex to press on with a commercial

The Ampex Museum of Magnetic Recording
features exhibits from 1911 wire equipment to
state-of-the-art helical scan video recorders.
Author Peter Hammar examines a 1969
Studer C-37 studio mastering machine.

In 1956, Maxey produced a working
prototype of a helical scan videotape
recorder, a monochrome machine that
used 2-inch tape. The electronic circuitry
and the writing speed of the helical
heads closely resembled the new Ampex
transverse scan VTR.

Maxey's prototypes suffered from the
same problems that affect all helical scan

WWW.americanradiohistorv.com

helical scan recorder. The possibility of
videotape recording that was free from
banding, less complex and capable of
slow motion was sufficient reason to
keep trying.

In January of 1961, commercial helical
scan recording began in America with
the introduction of the first Ampex pro-
duction helical VTR, the monochrome
VR-8000. Like its prototypes, the
VR-8000 used 2-inch tape. (It was fol-
lowed two years later by the smaller
VR-1500 and VR-660.)

That same month in Japan, JVC in-
troduced its version of the helical VTR,
the Telechrome model 770. The Japa-
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Of the
675,800 sq. ft.
at NAB,
ere was just

1 mch
ou had to see.

New Maxell Master Broadcast 1” Videotape.

maxeil

Our new 1” videotape is the best in the business.
Please call us for complete details.
Maxell Corporation of America, 60 Oxford Drive, Moonachie, NJ 07074 (201) 641-8600
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nese Victor machine actually reproduced
color video. The Sony Toshiba and RCA
helical machines that appeared later that
year reproduced black and white, like
the Ampex.

The Japanese had begun helical video
experiments in the early 1950s. By 1955,
Dr. Norikazu Sawazaki, of Toshiba in
Tokyo, had built an experimental helical
scan videotape recorder, with each head
scan creating one field of video. Toshiba
demonstrated Sawazaki’'s prototype in
1959 in Japan, and offered a commercial
version in November 1961.

Sony had been building consumer
audiotape recorders since the end of
World War II. Seeing the potential of
low-cost video, Sony entered into an
agreement with Ampex in 1960 to li-
cense patents to start an industrial/con-
sumer line of videotape recorders. About
10 months after the introduction of the
Ampex VR-8000, Sony brought out its
SV-201, a helical VIR that also used
2-inch tape.

Because no analog VTR will make
stable pictures without FM recording, all
of the Japanese machines licensed the
American patents on FM recording and

Serial #1 of the Ampex model 200, shown
here in January 1948 with its chief designer,
Harold Lindsay, was the first commercial
audio magnetic recorder made in America
that met professional specifications.
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— ® Reeldo Ree) and Cassette Recorders ® Digital Compact Disc Players
f‘ | = Graphic Equalizers and Noise Reducers ® ENG Cassette Dubbing
— ® Audio Effects Processors and Digital Reverb = Off-Air Monitor Tuners— 5
F - Dual Line Amp, DA, Splitter or Combiner ® Console Audition Output i

Interface consumer/industrial IHF (—10db) stereo source equipment and signal;
processing devices into professional studio +4dBm; 600 ohm systems without

loading distortion, crosstaltk, hum, response Eréll-offfor RF pick-up. : AUDIO -
Tru'é trénsformer:outpiuﬁs'olation, balance and pro{e'ction with TECH NOLOGIES 4
less than .01% THD eyen at 20Hz and +22dBm peak outpuf! INCORPORATED e .
102 db dynamiC range...greater than a Compact Digital Disc system! 328 Maple Avenue, Horsham, PA 19044
Self contained power supply, Velcro™ and dual rack mounting. (215) 443-0330
Free Detailed Brochure and SpecificationsAvailable
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16-TRACK REALITY

Don’t just dream about owning your own 16-
track. Now you can get all that extra flexibility
for a whole lot less than you might think.

With models starting as low as $5900%, each
Fostex B-16 4"’ 16-track recorder is complete
with:

® Dolby * C noise reduction circuits (defeat-

able) on individual record/ reproduce cards
® rock stable 3-motor transport mounted on
a 14"’ machined alloy plate

® 15 ips with + 15% variable speed operation

® multi-pin connector for video interlock

synchronizers

® Killer Sound

Why even consider a re-built old 2°’ machine?
At two, three, even four times the price, it
won’t sound as good as the B-16. And it won’t
even perform as well as the B-16, configured
with some of the options.

For example, the model with independent tape
monitoring is really a whole package:

® direct drive capstan motor with phase locked

loop speed control

® 7°’ rack mount unit with 16 independent

channels of decode & reproduce (defeat
switch)

® remote control unit with individual track

select buttons, headphone jack and level
control, line out jack and a VU meter for
fast alignment

You'd have to pay almost ten times the price
of a B-16 to get this kind of dedicated monitor-
ing function. Tape reproduce is entirely separate
from the record/sync electronics.

Which makes the compact B-16 perfect for
live audio and video remotes. It even has
handles.

And it’s as easy to use as it is to own, You can
expect nice user-friendly touches like:

® blinking track numbers for record ready

status

® real time tape counter with search-to-zero

from either direction

® servo control over reel rocking in edit mode

® spot erase capability

® coarse and fine pitch controls with blinking

LED for ON status

® optional full function remote control and

auto locator

Increase your audio production capability
while decreasing your costs. You’ll not only save
on your initial investment, but operating costs as
well — both tape and maintenance.

Right now, the B-16 is the smart move in
16-track hardware. Let your Fostex Professional
Multitrack Dealer® prove it. For real.

* Suggested retail
+ Dolby is a registered
trademark of Dolby Labs,

Inc.
® © Just call us for the nearest
one

PROFESSIONAL

MULTITRACK

FOSTEX CORPORATION OF AMERICA 15431 Blackburn Avenue, Norwatk, CA 90650 (213) 921-1112
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spinning head technology. FM video still
forms the basis for all analog video-
recording methods in use around the
world.

By 1964, several VTR manufacturers
were offering helical scan recorders that
used 1-inch tape. The world’s first 1-inch
machine, the MVR-10, came from Mach-
tronics of Palo Alto, CA, Sony followed
the same year with its EV-200 industrial
series, and Ampex entered the fray in
1965 with the VR-7000, the first of the
Type A format VTRs.

Today’s SMPTE Type C format origi-
nated in 1977 with the society’s merging
of the Type A format of the Ampex VR-
and VPR-series and Sony’s 1-inch format
technology derived from its UV- and
BVH-series. Another major analog VTR
format, the segmented helical l-inch
Bosch Type B, used mainly in Europe,
was originally patented at Ampex in
1956 by the American “father of helical
scan,” Alex Maxey.

Enter the TBC
The digital time base corrector, or
TBC, easily counts as the most important

90 Broadcast Engineering May 1985

development in helical recording since
the first commercial machines were in-
troduced. Today’'s digital TBCs have
eliminated the familiar characteristics of

www americanradiohistorv com

Video pioneer Alex Maxey is seen
here (circa 1957) with one of his
early prototype helical VIRs. Note
the large scanning drum in the
center and the 2-inch tape.

In January 1961, Ampex introduced
America’s first commercial helical
scan VIR, Note the 1960 prototype
in the background. The same
month, JVC introduced a helicat
machine in Japan.

early helical scan: generally unstable
video, limited interchangeability, jittery
slow motion, and if you were lucky

Continued on page 94


www.americanradiohistory.com

Y- 6 8832 Total Error Correctbr FAROUDA pilot

Genlock

vigeo

A lot of companies are talking about
component processing, but FORTEL has
proven the power of “dub” input and
output by producing superior picture
quality with the Y-688% Total Error
Corrector. The Y¥-688% TEC gives you the
best picture quality possible from
3/4-inch VTRs. Split-screen tests show
there’s still No Comparison between
pictures from the Y-688% TEC and any other
TBC or synchronizer.

Using advanced signal processing
techniques, the Y-688% reduces luma
and chroma noise, sharpens, chroma
transitions, and corrects luma/chroma
delay.

FORTEL Incorporated
2985 Gateway Drive
Norcross, Georgia 30071
404-447-4422

program

out

Exclusive DYNA-TRAC™ dynamic
tracking makes the Y-688% the perfect
companion for Sony BVU-820™ VTRs.
This feature delivers quality pictures from
full-reverse speed to 3X forward speed,
including stop action and slow motion.
The high speed shuttle provides viewing
up to 40X normal speeds in forward and
reverse.

Why talk about component processing
when you can see it... picture quality with
No Comparison from FORTEL. Call or
write today for information or better yet a
demonstration of the Y-688% Total Error
Corrector.

™Y-688%2 Total Error Corrector, DYNA-TRAC, and Phase Comp are trademarks of FORTEL Incorporated
™*BYU-820, BVU-800, and BVT800 are trademarks of Sony Corporation

Circle (54) on Reply Card

May 1985 Broadcast Engineering 91

www americanradiohistorv com


www.americanradiohistory.com

Producing effective multichannel sound isn’t
easy. Though the procedures borrow heavily
from recording studio and film sound
techniques, audio for video is a specialist art
with a unique set of requirements.

As its early practitioners have discovered, the
inherently complex process of stereo
teleproduction and post-production can be
made even more difficult by cobbling

together a collection of modified equipment in
the hope of serving these advanced needs.

While makeshift arrangements may satisfy

the technical minimums of the task, they
introduce tradeoffs in operational flexibility
and efficiency which can ultimately affect both
production quality and costs.

Fortunately there is an alternative, developed
for the leading post-production houses and
refined in collaboration with major broadcast
organizations throughout the world:

The SL 6000 E Series Stereo Video System
from Solid State Logic.

SSL Puts it all Together

The SL 6000 E Series is a thoroughly integrated
system designed specifically for the stereo

video environment. Combining the most
advanced aspects of multitrack, motion picture
and broadcast audio technology, it provides
extensive signal processing, routing and

mixing capabilities as well as comprehensive
machine control and communications —all
commanded by a single operator at a logical,
unified control panel.

SSI’s multichannel mix matrix allows separate
stereo music, effects and dialogue mixes to be
created at the same time

BONG I

as the stereo program /S NSNS PSVWNEE
mix. In live production, & arome "

multiple stereo splits
or mix-minuses can be
structured at the touch §
of a button. Mono com-
posites of each mix are
always available, and a
mono programme feed
is provided. Advanced
formats such as stereo
plus a secondary audio
programme or centre-
channel dialogue are
also supported.

Changeover between
live and post-produc-
tion modes and different
output configurations is instantaneous. The
rigid architecture of ordinary consoles is
replaced with patchfree audio subgrouping
and pushbutton signal processor routing,
allowing the engineer to customise the
signal flow for each project.

92 Broadcast Engineering May 1985
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Meticulous electronic design creates the
shortest signal path for each requested
tunction, allowing SSL to maintain a dynamic
range and bandwidth that far exceeds the
performance of even the best 16-bit digital
recorders, converters and routing switchers.

Complete Machine Control

The SSL Stereo Video
System also provides the
operator with central
control of up to five
synchronised audio, video
and film transports.

Cue points are stored and
called by timecode, foot/
frames or key words.

SYNCHRONISER STATUS -

im) °®

The SSL Studio Computer provides complete list
management with floppy disk storage, video
display and hardcopy printouts. Distributed
processors ensure rapid search and lock-up.
There’s even a Sync Preset function which
automatically calculates offset values between
reels and stores these for subsequent setups.

Dynamic Mixing Automation

The machine control functions are integrated
with SSIs audio mixing software to provide
powerful, versatile and efficient assistance.
Engineers can retain their existing mixing
methods, or supplement them with simple yet
powerful new routines that allow unlimited
frame-accurate mix revisions to be performed
with outstanding results and uncanny speed.

1
SSUs computer assisted rollback j o | w©
and pickup recording enables e [l ° |8 | ©
mixes to be assembled within _ .
the automation itself, using ﬂf ; g §°
traditional techniques. Video e - Ej ::
layback can then take place '
in a single first-generation pass,
directly from the multitrack!

29 20

30 30

50 50
Beyond fader automation, the — —-Le
SSL System optionally provides s
programmable parametric 2RI
equahsatlon dynamlc stereo panning, and
multiple Events Control of up to 32 external

devices—each with its own pre-roll memory.

25 25°

Total Recall™

SSLs Total Recall computer
records the setrings of every
control on each I/O module.
A high resolution display of
the stored values interacts
with the console, allowing
fully detailed setups to be
restored to a control accuracy
of a quarter dB. Total Recall greatly reduces
setup time, maximising productivity and
creative continuity.

e L=
R0UTING Bymnits . Ko cuts
e s

Stereo Perspectives

Not all stereo channels were
designed to serve video
requirements. Only SSL pro-
vides parametric stereo EQ,
filters, compressors, gates
and expanders on stereo
inputs as standard, along
with image width and stereo
reverse controls. There is no
easier or more effective way
to match music, ambience
and effects perspectives with
television images.

Get the Full Picture

As you can see, there is a lot more to producing
stereo television than meets the eye. To help
you get the full picture, Solid State Logic

has published a forty-page colour booklet
which thoroughly explains the functions,
applications and operation of the SL 6000 E.

If you are involved in television production,
outside broadcast, video post-production or
music video, we’d like to send you a copy. Just
drop us a line or give us a call.

®
giC
Los Angeles

Solid State Logic Inc
6255 Sunset Boulevard
Los Angeles - CA 90028
Tel: (213) 463-4444
Fax: (213) 463-6568

New York -

Solid State Logic Inc
200 West 57th Street
New York - NY 10019
Tel: (212) 315-1111
Fax: (212) 315-0251

Oxford -

Solid State Logic Ltd
Stonesfield * Oxford
England - OX7 2PQ
Tel: (099389) 8282
Fax: {099 389) 8227
Tlx: 837400 SSL OXG
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Continued from page 90

During the 1960s and into the
1970s, 1-inch helical scan

VTRs were used mainly in
educational and industrial
video applications. Sony
EV-210s are seen here in use
(circa 1968) in an ETV studio
at Union Carbide in New York.

At Last,a200 Watt Coax!

Everyone knows the benefit of a well
designed coaxial loudspeaker. . . a single-
point sound source. Until now, the most
popular coaxials presented severe power
limitations. .. had to have “trick” cross-
overs...and needed time compensation.
Gauss technology has changed all that.

The new Gauss 3588 is the first
computer designed coaxial. But, we know
computers can’t hear, so we used a panel
of “golden ears” at the fall AES to help
determine the final sound of the loud-
speaker. This combination of computer
design and great ears gives you a coax
with the sound and the power you want!

With a conservative power rating of
200 watts RMS, this new Gauss coaxial
has been tested to 750 watts delivering
clean sound...and can “coast” along at
control room levels still delivering great
sound. Metric sensitivity is 95dB for the
low frequency and 109dB HE

Because of our proprietary design
parameters, both drivers are virtually in
the same acoustic plane, eliminating the

94 Broadcast Engineering May 1985
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need for costly time compensation net-
works. For bi-amp operation, you can use
any standard professional quality
CrOSSOver.

The unique cosh horn was designed
using Gauss’s exclusive Computer Aided
Time Spectrometry (CATS™) program.
This design provides an extremely stable
image...reduced second harmonic dis-
tortion ... and virtually no midrange
shadowing.

For additional information on the new
Gauss coaxial loudspeaker, call or write
Cetec Gauss, 9130 Glenoaks Blvd.,

Sun Valley, CA 91352, (818) 875-1900.
Or better yet, hear it at a selected
sound specialist soon.

Sound Ideas for
Tomorrow. .. Today!

gaus

by Cetec

wWwWw.americanradiohistorv.com

enough to achieve it at all, stop action
with large noise bars across the picture.
If you turn off the digital time base cor-
rector on a modern helical VTR, defeat
the automatic scan tracking and kill the
color, you can roughly simulate early
helical scan videotape recording!

The analog TBC, called Amtec, per-
fected in 1961 in Redwood City for quad
VTR use, would have been too big and
expensive to create a sufficient window
to correct the huge time base errors in-
herent in helical recording.

The American company Consolidated
Video Systems offered the first commer-
cial digital TBC in 1973. Digital time base
correction allowed helical scan record-
ing to come of age, clearing up many of
the picture stability problems that had
plagued the format for 15 years.

From the mid-1960s, special recorders
using coated metal discs, such as the
Machtronics MDR-10 and the Ampex
HS-100, had provided broadcasters with
stop-action video and about 30 seconds
per disc-side of slow motion, two im-
possibilities with segmented quad record-
ing. Helical scan theoretically offered
engineers recording that was free of
banding and capable of slow motion and
stop action; but the engineers had to find
a way to make the playback head follow
the erratic magnetic scan track laid
down during recording.

The answer to increased helical stabili-
ty in slow-motion and stop-action modes
was the use of a flexible playback head
that could physically bend to follow the
wavy helical track. Ampex engineers
trademarked their dithering head inven-
tion as automatic scan tracking or AST.
By the beginning of the 1980s, helical
scan VTRs with AST technology and the
digital TBC had largely replaced the
bulky slow-motion/stop-action disc
recorders.

Today, most professional and all con-
sumer videocassettes use the helical scan
format. Sony originally designed its
%-inch videocassette for consumer use.
In 1970-71, Sony set its sights on the
educational and industrial markets
where the %-inch cassette format began
to flourish. Like the l-inch open-reel
helical formats, the digital TBC allowed
the serious use of the cassette for broad-
cast electronic news gathering, field pro-
duction and even direct on-air use.

With their digital TBCs, advanced elec-
tronics and revolutionary head and scan-
ner designs, today’s helical scan re-
corders offer quality undreamed of in the
1950s when engineers built their first
slant track VTR and watched the picture
jiggle and dance on the screen. Digital
technology has certainly changed
magnetic recording for the better.| 7))

Editor's note:

The Ampex Museum of Magnetic Recording is
located at Ampex Corporation, 401 Broadway, Red-
wood Clty, CA 94063. For tour informatlon call
415-367-4151,
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Amplifier

i

Sentry 100EL
with on-board
amplifier

Ordinary
loudspeaker

Finally,a M

Imagine a monitor speaker that provides
its own power. Fits in tight spaces.
Simplifies setup. And reproduces sound
with test-equipment accuracy.

If you can imagine all that, you've
just pictured the Sentry 100EL powered
monitor system from Electro-Voice.
Designed and created for your
monitoring convenience, the 100EL
combines the superb audio reproduction
of the Sentry 100A with an
integrai, 50-watt ampilifier.

With speaker and
amplifier in one compact,
rack-mountable package, this
monitor system solves prob-
lems like limited rack space,
equipment transport on
remotes or cramped spaces in
video editing booths.

Also, by requiring
less hardware—fewer cables and
connectors—the 100EL keeps setup simple

system
lake T

and reduces potential interconnect
problems. And there’s no possibility of
power loss caused by resistance from a
lengthy speaker cable.

The on-board amplifier in the 100EL
makes it ideal for single-channel
monitoring. Why buy one speaker and
an extra amplifier channel, when the
Sentry 100EL does the job all by

itself? And because amplifier power is

perfectly matched to the speaker
system, there’s no chance of damage
from inadvertent signal overload.

But convenience and trouble-free
operation are only part of the package.
Like all Sentry designs, the 100EL
offers uncompromised accuracy. SO you
can be certain of quality sound.

The Sentry 100EL - with the power
to make your job easier. For more
information, write Greg Silsby at
Electro-Voice, Inc., 600 Cecil Street,
Buchanan, Mi49107.
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Ma ntain ng
audio recorders

By Brad Dick

Regular maintenance is the key to reliable performance
from reel-to-reel audiotape recorders.

F or many of us, tape recorder main-
tenance is a required part of our regular
duties. We go about it without giving
much thought to why we do what we do.
If you have been repairing and maintain-
ing audio recorders for a long time, con-
sider this article a review. If, however,
you are relatively new to the broadcast
or recording business, read on carefully.
What follows is Maintenance 101, a basic
course in the alignment of reel-to-reel
audio recorders.

Mechanical condition

Start your maintenance routine by
checking the mechanical performance of
the tape recorder. No matter how
superior the electrical components of a
recorder, if the tape movement is not
carefully controlled, the resulting audio
performance will be inferior.

Before any adjustments are made on a
tape recorder, it must be thoroughly
cleaned and degaussed. Using isoprophyl
alcohol (or another approved chemical)
and a cotton swab, clean the tape path,

Dick is BE's studio facilities consuitant.

MECHANICAL OPERATIONS
* CAPSTAN PRESSURE
» HOLDBACK TENSIONS
» BRAKE OPERATION
» WOW & FLUTTER

Reel-to-reel tape machines should be checked
on a regular basis for top performance. The
results of each set of measurements should be
kept on file as a means of detecting devel-
oping problems in a particular machine.
KANU engineer Jerry Hetherington checks
one of the station’s recorders.

MECHANICAL CHECK

* CLEAN TRANSPORT

+ DEGAUSS TAPE PATH
& HEADS

* CLEAN TAPE HEADS

TAPE-TO-HEAD CONTACT
* MARK HEAD AND

THEN RUN WORK TAPE
s ADJUST ZENITH AS NEEDED
= CLEAN TAPE HEADS

REPRODUCE ALIGNMENT
= SET REFERENCE PLAYBACK
STANDARD

ADJUST REPRODUCE-HEAD
AZIMUTH

ADJUST SYNC OR CUE HEAD
ADJUST PLAYBACK
EQUALIZATION

Courtesy of Bob Pearson and Jerry Hetherington

heads, rollers and tape-balance arms. Do
not use too much liquid near the bear-
ings in the capstan or rollers. If the
cleaner gets into the bearings, they will
deteriorate.

The tape path should be completely
degaussed with a professional tape-head
. degausser (Figure 1). Any residual mag-
netism will limit the overall performance
of the recorder, and could damage, or
even destroy, your test tapes. Be careful
not to scratch the recorder tape heads
when passing the degausser near them.
When you turn the degausser on or off,
be sure it is at least three feet away from
the recorder.

With these tasks completed, you are
ready to'examine the moving tape path.
Check the capstan pressure, holdback
tensions and brake operation. The tape
should shuttle and stop smoothly without
excessive tension. The mechanical
operation of the recorder must be cor-
rect before any electrical adjustments
are attempted.

If you have a flutter meter, measure
the wow and flutter. If you don’t have a
meter, listen to the flutter tone on the
test tape. You should be able to detect

RECORD ALIGNMENT
* ADJUST RECORD-HEAD AZIMUTH
= CHECK ERASE CIRCUIT

* SET BIAS ADJUSTMENT

* CHECK FREQUENCY RESPONSE
« CHECK DISTORTION

« SET RECORD LEVEL

* ADJUST RECORD EQUALIZATION

RECHECK DECISION

SIGNIFICANT ADJUSTMENTS

Tape recorder maintenance procedure
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MI516A

GENERAL SPECIFICATIONS

FREQUENCY RESPONSE +0, —3dB, 20Hz to 20kHz; +0, —0.5dB, 30Hz to 15kHz.

TOTAL HARMONIC DISTORTION (THD)*
Less than 0.5% @ + 10dB, 20Hz to 20kHz. Less than 0.1% @ +20dB, 50Hz to 20kHz.

HUM AND NOISE* (20Hz to 20kHz, 150Q source, Input Selector set at “—60")

—128dBm Equivalent Input Noise (EIN);

—95dB residual output noise with all Faders down.

—73dB PROGRAM OUT (77dB S/N); Master Fader at nominal level & all Input Faders down.

—64dB PROGRAM OQOUT (68dB S/N); Master Fader and one Input Fader at nominal level.

—73dB MATRIX OUT; Matrix Mix and Master controls at maximum, one PGM Master Fader at nominal level, and all
Input Faders down.

—64dB MATRIX OUT (68dB S/N); Matrix Mix and Master controls at maximum, one PGM Master Fader and one
Input Fader at nominal level.

—70dB FB or ECHO OUT; Master level control at nominal level and all FB or ECHO mix controls at minimum level.
(Pre/Post Sw. @ PRE.)

—64dB FB or ECHO OUT (68dB S/N); Master level control and one FB or ECHO mix control at nominal level.
(Pre/Post Sw. @ PRE.)

MAXIMUM VOLTAGE GAIN (Input Selectors set at “—60” where applicable)
PROGRAM & MATRIX 84dB; Channel In to the corresponding output. EFFECTS 20dB; Effects In to PGM Qut.

FB & ECHO 94dB; Channel In to FB/ECHO Out. SUBIN 10dB; Sub In to PGM Out.
EQUALIZATION (= 15dB maximum)
LOW: 50, 100, 200, 350, 500Hz, shelving. HIGH MID: 1.2, 2, 3.5, 5.7kHz, peaking.

LOW MID: 250, 350, 500, 700, 1000Hz, peaking. HIGH: 10kHz, shelving.
HIGH PASS FILTER  18dB/ octave rolloff below 80Hz.

PHANTOM POWER  For remote powering of condenser microphones, +40V DC can be switched on via a rear panel
Master phantom power switch. When an individual Input Phantom switch is also On, voltage is applied to pins 2 and 3
of that input’s balanced XLR connector.

DIMENSIONS/WEIGHT MISI6A 34" Wx361/2"Dx142"H 1471bs. MI524 55%/4" Wx 36%/s" Dx 142" H 213 Ibs.
MI532 553/4" Wx363/4" Dx141/2" H 231 Ibs.
*#Measured with a 6dB/ octave filter @ 12.47kHz; equivalent to a 20kHz filter with infinite dB/octave attenuation.

The specs shown are for the 16-channel M1516A console. When you need the same out-
standing performance but more channels, there’s the 24-channel M1524 and the 32-channel
M1532. All three mixers have remote rack-mounted power supplies and are ideal for just about
any fixed or portable sound reinforcement or broadcast application.

Of course, all three M1500 consoles have legendary Yamaha quality, reliability and craftsman-
ship. Which explains why you see Yamaha mixers wherever you look. Studios. Concert halls.
Clubs. Theatres. Churches. We could go on, but you get the message.

For more information, write: Yamaha International Corporation, Combo Products Division,

PO. Box 6600, Buena Park, CA 90622. In Canada, Yamaha Canada Music Ltd., 135 Milner Ave.,

Scarborough, Ont. M1S 3R1.
YAMAHA
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Figure 1. Demagnetize the head assembly
with a tape-head degausser before putting a
test tape on the machine. Be careful not to
scratch the head surface when performing this
step.

any gross wow and flutter problems. On
older machines, wow and flutter are
usually due to worn mechanical parts.
On newer machines, errors in the cap-
stan servo circuits can cause it.

Finally, check the tape-to-head con-
tact. With a soft felt-tip pen, color over
most of the tape-head surface area, as
shown in Figure 2. Carefully place your
work tape on the machine and play the
tape long enough to wear away the pen
marking.

As you examine the wear marks on the
heads, you should see an obvious rec-
tangular pattern centered on the head
gap (see Figure 3). This wear pattern in-
dicates proper tape-to-head contact. A
trapezoidal pattern, on the other hand,
indicates that the head zenith, or tilt, is
incorrect. If necessary, adjust the zenith
until the proper pattern is obtained.

A note of caution: If the tape head is
worn to the point that a groove is visible,
do not attempt to correct the tilt. To do
so would only worsen the performance
of the recorder.

Reproduce alignment

The playback amplifier is the first elec-
tronic system that should be adjusted.
With a standard alignment tape, adjust
the playback calibration to O0VU using
the reference level tone. This calibrates
the VU meter to a standard level. The re-
maining sections of the recorder are then
adjusted to this standard.

Most stations use the NAB standard of
185nWb/m or the optional elevated
level of 260nWb/m, which provides 3dB
more output. On those recorders having
a sync or cue channel, use the same level
set tone and calibrate sync or cue outputs
from the record head to the standard.

After the reproduce output level has
been set, the tape-head azimuth can be
adjusted. Using the azimuth section of
the alignment test tape, observe the out-
put of the recorder on an oscilloscope.
While watching the scope, adjust the
reproduce-head azimuth to obtain a
display similar to that shown in Figure 4
(for 2-channel machines). Notice how the
ellipse runs from the lower left- to the up-
per right-hand corner of the screen. Try

Figure 2. Check for proper tape-to-head
contact by marking the head with a soft felt-
tip pen and then carefully playing a work tape
over the head long enough to wear away the
marking at the contact point.

to maintain the ellipse equally on both
sides of the 45° line representing a
perfectly phased signal. This will ensure
that any subsequent phase shifts will at
least center around the 0° error point.

Figures 5 and 6 show the 15kHz test
tone output of a recorder with approxi-
mately 90° and 180° phase shift be-
tween channels.

If the recorder has a sync or cue output
from the record head, use the same pro-
cedure to align the record-head azimuth.

The adjustment of playback equaliza-
tion (EQ) is straightforward. Using the

standard alignment tape, adjust the
frequency-response level set tone to a
convenient reading on your test meter.
Play the tape and note the difference be-
tween the reference frequency, usually
700Hz, and 10kHz. Adjust the playback
equalizer to meet the manufacturer's
specifications.

Resist the temptation to try to adjust
for flat response out to 15kHz. This
would probably result in significant
bump in frequency response between 5
and 8kHz. Before rechecking the 0VU
reference level, run through all of the
spot tones to verify that no bumps have
resulted from the EQ adjustment.

Record section

Feed a — 10VU level test tone at 15kHz
into both channels of the recorder. While
observing the output of the recorder on
an X-Y scope display, adjust the record-
head azimuth for minimum phase shift.
This is the same procedure used with the
playback-head azimuth adjustment, but
this time you are using your own tape
and oscillator for the test signal.

Check the erase circuit by recording a

" The effects of
-~ azimuth
misadjustment

The tape-head azimuth adjustment is
- more important than many engineers
may realize. Many monaural AM radio
stations and some TV stations will
have to deal with azimuth problems as
they commence stereo operation.
These problems are commonly found
in cartridge machines, which are more
prone to azimuth errors than modern
reel-to-reel recorders. The scope
photos show the effects of azimuth ad-
justments on L =R stereo material.
The first photo shows a vocal track
recorded on a properly aligned
machine. Notice how the waveform
.. follows the basic 45° line seen on a
‘ sine wave X-Y display. This is what
you should see if you want your
monaural listeners to receive an un-
distorted sound.

The next two photos show a tape
machine with approximately 60°, then
100° of azimuth error. Such errors are
not uncommon in cartridge systems.

A They may also be found in poorly
maintained reel-to-reel machines.
Aduvertisers listening to their commer-
cials on a monaural receiver are not
going to like what they hear if the
machine is this far out of adjustment.

e ——
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21st CENTURY TWTA
SATGOM TECHNOLOGY
TWTA C-BAND 3KW

TWTA C’Band Satellite Transmitter
System-Model 10717, delivers
2.8KW of usable power through-
out the C-Band frequency range
(5.85-6.45HGz). Innovative de-
sign and engineering techniques
provide extended reliable commer-
cial service in the satellite com-
munications earth terminals.

Quality features include Thomson
#3640 traveling wave tube, pro-

tective circuitry, solid state IPA,
RF input and output impedance
matching, necessary power
supplies, controls and monitor
circuits as required.

This advanced system includes
many advantageous features (in-
cluding a Linearizer to give system
performance equal to a KW sys-
tem) to users throughout the
world.

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

WRITE for your complimentary
copy of Reference booklet #2002
TODAY.

s

TWIA C-BAND 3KW MODEL 10757

)

MCL, INC. Ten North Beach
La Grange, lllinois 60525
(312) 354-4350 TWX 910-683-1899
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Figure 3. A properly adjusted tape-head wear
pattern using the procedure described in
Figure 2 (and the text).

1kHz tone at OVU for several minutes.
Recue the tape, then place the machine
in record with no input signal. Measure
the residual noise level. The signal
shown on the test meter will be the sum
of the remaining 1kHz tone, tape hiss
and residual bias noise. If record bias
leakage masks the actual noise floor,
record over the original tone with no
signal, back up the tape and play it while
measuring the erase-level noise floor.

Bias adjustment
While in the record mode, measure the
output signal level and adjust the ap-
propriate bias trap control for minimum
bias signal leakage. This level should be
very low; be sure you are actually
monitoring bias noise and not tape hiss.
With an input level of —10VU (7% ips)
at 700Hz, place the machine in record.

Figure 4. The oscilloscope pattern obtained
with a properly aligned reproduce head.

While watching the output level, adjust
the bias for maximum output. Switch the
oscillator to 20kHz and check the fre-
quency response. For recorders that do
not have record EQ adjustments, the on-
ly means of manipulating high-frequency
performance is the bias control. While
monitoring the output at 20kHz, adjust
the bias for best response.

Bias adjustment causes a great deal of
debate among engineers. This procedure
should guide you in the right direction to
adjust for high-frequency performance
and minimum distortion. If you have the
recorder’s instruction manual, use it.
Because there are many factors in-

Continued on page 104
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The 2” multi-track for those
witha 1 tr:

When selecting a multi-track, it's
easy to get thrown off track. Why
pay for technology, for technology’s
sake? It contributes most where
you want it the least. Cost. But for
professionals who value their music
as much as their money, there’s

a1 )

one recorder that’s second to none.
The new Mark Il Series from
Soundcraft.

Heavy Duty Value.

A newly developed German cap-

Value.

stan motor
delivers vari-
speeds in
excess of 45
ips with
heavy duty
performance.
And in

video ap-
plications,
external fre-
quency or
voltage control-

lers easily interface with the Mark I11.

Versatile Value.

The headblock is a precision
milled, flat wired, self contained
unit which simply plugs into place.
Therefore, upgrading from 16 to 24
track recording can be accomplished
without disturbing any head align-
ments, saving expensive time.

-~

Extra Value For
Nothing Extra.

Another valuable feature is its
durable construction and modular

VWWW arniericanragionistorv. co

mind.

configuration allowing timely and
hassle-free maintenance. We've also
added new audio channels with low
frequency record and replay trin,
adjustable phase
compensation and
available
sync head .
transformer.

These
features,
coupled
with our
optional full _
function -
nine memory autolocator, makes the
Mark III the ultimate in appropriate
tape technology.

Soundcraft's 760 Mark III Series.
It's everything the 2" professional
needs to get back on the right track. At
a price that really attracts attention.
Under $18,000* '

*Suggested retail SCM 762-16B.
Other models up to $24,950.

Soundcraft

Soundcraf¢ Electronics
1517 20th Street, Santa Moniga, CA 90404
(213) 453-4591 Telex: 664-923

In Metropolitan N.Y. call (212) 315-0877

Soundcraft Electronics Canada, Imc.
1444 Hymus Blvd:, Dorval, Quebec, HIP 1J6
(514) 685-1610 Telex: 05-822582-

Soundecraft Electronics Limited
5-8 Great Sutton Street, London, ECIVOBX,
England Telephone: 01-251-3631 Telex: 21198
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CONSOLE WITH OVERHEAD
PICTURE MONITOR—ONE OF
6 CONFIGURATIONS
AVAILABLE

HANDLES SPOT TO 2 HOUR
REELS WITH EQUAL PRECISION
AND GENTLENESS
/ -
[/ L
’ N # -
I ad Y
B 'I ¢ ( ]
L i
! / X
\ y
BRUSHLESS DC SCANNER _ puiad
MOTOR AND INDIVIDUALLY — @
REPLACEABLE HEADS I

Ideal VTR.

o e o O

e

LOGICAL, EFFICIENT CONTROL i e g oo B i L
PANEL—ALL OPERATOR —"*‘;’ el BN ™ 'nl.ﬁ

CONTROLS UP FRONT 0

TBC-6 WITH 32 LINE MEMORY :
AND 28 LINE CORRECTION -

WINDOW; PERFORMANCE
MATCHED TO VPR-6.

HI FI SPEAKERS LET YOU
APPRECIATE SUPERIOR AUDIO
QUALITY OF VPR-6 WITH
EXCELLENT STEREO PHASE
RESPONSE.

DUAL NUMERIC READOUTS —
ONE FOR TAPE TIME/TIME
CODE; ONE FOR CUE POINTS,
DIAGNOSTIC CODES, TAPE
SPEED, SETUP CODES
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Now, Here It Is
The New VPR-6.

hen hundreds of users worldwide told us what
they wanted in a one-inch VTR, we listened closely
and then designed and built it. It’s our new VPR-6, the
easiest VTR to operate, service and maintain of any in
its class. And it’s in the price/performance ratio that
most users want.

Smart, yes. Complicated, no.

Intelligent but not intimidating, the new VPR-6 offers
features that allow you to get the job done more produc-
tively. For example, virtually all machine setup proce-
dures can be done at the highly efficient control panel.
Mostboard-edge controis typicaliy found in VTR 'shave
been eliminated.

You insisted on fast but gentle tape handling ... the
VPR-6 shuttles tape at speeds approaching 500 ips and
handles all reel sizes from spot to 2 hours with equal pre-
cision and gentleness. The servo microprocessor senses
when the end of the tape is near and slows down the reels
and scanner and unthreads the tape gently.

You asked for power-down memory...so we builtin a
long-life battery to protect setups, edit and cue points
and all editor configuration parameters.

“Make it easier to troubleshoot,” you said, and we
builtin an extensive diagnostics system that constantly
monitors many system conditions and warns you if a fault
occurs..You can even run from the control panel a diag-
nostic routine using a logic probe to test every ICin
direct communication with the two microprocessors.

A tried and true tfransport

You demanded reliability. Not wanting to tamper with
success, we borrowed the tape transport and mechanical

[LLEES]

o l...

I

AEERTEE | uask TR

G

MO0 4o ‘8 B
o i

design of our reliable and proven VPR-80. We also elimi-
nated most wire harnesses in favor of more reliable

printed wiring boards and backplane connectors through-
out. The modular package allows convenient access
to any part of the VTR for easy maintenance.

A TBC to Match

Because you wanted play
speeds from —1 to 3X normal
and picture in shuttle, we also
developed the new TBC-6
digital time base corrector,
performance-matched to the
VPR-6. Its 32-line memory
and 28-line correction window
are the largestin any TBC
appropriate fora VTR of
this type.

State of the art editing

So much for recording and
playback, how about editing?
The VPR-6 has all the capabil-
ities you asked for, including
split audio-video auto edit and auto tag. RS-422
serial communications capability lets VPR-6 function
efficiently in a state-of-the-art editing system with
the Ampex ACE and other edit controllers.

First-rate audio

“Make audio better,” you said, and we did. The VPR-6
has audio (as well as video) confidence playback. The
audio system also offers high quality stereo phase and
an optional fourth audio channel for EBU systems.

Selection of styles

Most users may agree on capabili-
ties, but you prefer a variety of con-
figurations to choose from. So, we
offer the VPR-6/TBC-6 in four con-
sole styles as well as tabletop and
rackmount versions. Many Ampex
video accessories work with it,
including some you may now own.

In production now

The VPR-6is too good to wait for, so
it’s already in factory production.
Ask your Ampex video sales engineer
to quote price and delivery for any model in any world
standard, and watch his face light up!

AMPEX

Ampex Corporation + One of The Signal Companies @

Atlanta 404/491-7112 = Chicago 312/593-6000 = Dallas 214/960-1162 = Dayton 513/254-6101 = Los Angeles 818/240-5000 = New York/New Jersey
201/825-9600 = Salt Lake City 801/487-8181 = San Francisco 415/367-2296 = Seattle 206/575-0156 = Washington, DC 301/530-8800
Canada, Toronto 416/821-8840
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Continued from page 100

volved, the manufacturer is in the best
position to advise you on how to make
the bias adjustment.

Figure 7 shows the effect bias has on
the high-frequency response of a tape
recorder. The upper trace shows the fre-
quency response for a recorder with the
bias adjusted 1dB before peak. The
center graph represents bias at the peak
point. The lower graph shows the bias
adjusted for 1dB after peak. Practice will
aid you in adjusting the bias and high-
frequency equalization controls for the
best compromise between flat frequency
response and minimum distortion.

After the bias has been set for a
specific type of tape, calibrate the bias
meter for a reading of zero. This is only a
relative indication, but it is helpful if,
later, you want to set the bias to a dif-
ferent level for another type of tape.

Figure 5. The scope pattern of a machine  Figure 6. An oscilloscope trace showing
with approximately 90° phase shift due to  azimuth misadjustment of 180°.
incorrect adjustment of tape-head azimuth.

Record calibration
Apply a 7T00Hz tone to the recorder in-
put. While watching the output level on
the VU meter (with the machine in the
record mode), increase the input signal
until the output reads OVU. Switch the

VIDEO NOISE MeTER [F

Table 1.

Model UPSF2

Suggested test equipment for proper
maintenance of reel-to-reel tape ma-
chines.

BASIC TEST EQUIPMENT

{ ¢ OSCILLOSCOPE WITH X-Y
o o e RS o 3 ] CAPABILITY

IO - ﬁ : =
! e REPRODUCE ALIGNMENT :
TAPE

" j y oA « HAND TOOLS
- DUAL-STANDARD: 1P automatically determines

standard (525/625 lines), identifies iton the e« AUDIO FREQUENCY
display, and performs the appropriate . ; OSCILLATOR
measurement. : B

- Measurement Domain: Full-field, any individually {° gl ool BTy
selectad line, any individual “spot” (4 p.s X 10 lines) 1 « woRK TAPE

« |[EEE-488 (GPIB) Bus Compatible g o SPRING SCALES
« Video Level Measurement: Luminance-bar

amplitude, or individual test-points selectable
insteps of 1 us (range: —500 to +1500 mV)

e TENTELOEMETER

e FLUTTER METER

- Noise Measurement: Luminance (peak or rms)
or Chrominance (AM or 4M). Range: 0-80 dB,
referenced to 714 mV (525 lines), 700 mV (625
lines), or actual luminance-bar amplitude.

Send for our new catalog | PREFERRED EQUIPMENT .

e AC VOLTMETER

¢ SWEEP ALIGNMENT TAPE | |

ROHDE & SCH‘.".’AQZ o CHART RECORDER

ive, La N.Y. 11042 » (516)488-7300 * Telex 96-0072 i ¢ AUTOMATED TAPE
13 Nevada Drive, Lake Success, (516} elex RECORDER TEST SYSTEM
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with flying colors—every ti

Bill Napier, Director of Engineering WBTYV, Charlotte, North Carolina

The HL-79E camera is adding another
dimension to the phrase “The Great
Outdoors” as more users discover that
the world's best ENG camera is also the
best for EFP.

And with over 5,000 HL-79 cameras
sold, the iegend continues to soar.

On or off your shoulder, the Ikegami
HL-79E is still the unchallenged leader
with features that include Dynamic Detail
Correction, Chroma Aperture Correction,
Highlight Aperture Correction and Auto
Contrast Compression. Plus, the HL-79E
offers superior contrast range, S/N ratio,
registration accuracy, resolution,
viewfinder performance and more.

As an EFP camera, the HL-79E can
be used in various systems configura-
tions, and controlled remotely by the
MA-79 Multicore Adapter through multi-
core cable (up to 300 meters), or by the
TA-79E Triax Adapter through triax cable
(up to 2,000 meters). Available
viewfinders include 1'%, 42 and 3 inch. -

The camera can be set-up using
conventional manual techniques or an
optional microprocessor assist.

With the HL-79E as an EFP or ENG
camera, the sky’s the limit.

For a complete demonstration of the
HL-79E and other lkegami cameras and
monitors, contact us or visit your local
lkegami dealer.

[kegami

\

=
{:;:"::.!_.. bl

Ikegami Electronics (U.S.A.), Iinc.,
37 Brook Avenue,

Maywood, NJ 07607

o East Coast: (201) 368-9171

® West Coast: (213) 534-0050

® Southeast: (813) 884-2046

o Southwest: (214) 233-2844

o Midwest: (312) 834-9774
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FREQUENCY IN CYCLES PER SECOND

Figure 7. The effects of bias.adjustment on tape-recorder frequency response.

meter to input and adjust the record

calibration control to an 0VU reading.

This procedure aligns the record elec-
tronics to the same flux density as the

playback alignment tape.

Record equalization

Apply a 400Hz signal at —10VU and
monitor the output level. Change the
10kHz and adjust the
equalization control until the recorder

oscillator to

meets the manufacturer's specifications.

Spot check frequencies from 20Hz to

20kHz to confirm that the machine is
properly adjusted. If your tape machine
has a low-frequency equalizer, sweep the
oscillator between 20Hz and 100Hz and
observe the output. Adjust the low-
frequency control for best response.

If you follow these instructions, your
recorder should be properly adjusted.
Keep in mind that this basic procedure
may need to be repeated if the recorder
is seriously out of alignment. For exam-
ple, if the azimuth is severely misad-
justed, the equalization cannot be prop-

erly set until the azimuth is correct.
Tape recorder manuals are probably
the best source of information for the
maintenance technician or engineer.
Although each manufacturer may sug-
gest a slightly different sequence or pro-
cedure, each wants you to get the best
performance from the recorder.

Test equipment

No amount of effort can overcome
poor test equipment. Your tape record-
ers can only be as good as the equipment
you use to align them. A prudent invest-
ment in test equipment will spare you
many hours of frustration and grief. Ta-
ble 1 shows the basic equipment needed
to perform audio record alignment.

If your station or facility requires more
than an occasional alignment job, con-
sider purchasing an automated tape
machine analyzer. These units can pro-
vide a complete readout of all important
parameters with only a few simple in-
structions to the instrument. Automated
analyzers make it possible to regularly
check the performance of a number of
machines without spending excessive
amounts of maintenance time. |:I=))

Editor's note: For more information on maintaining
audiotape recorders, the following reading list is sug-
gested: The Recording Studio Handbook, by John M.
Woram; Sound Recording, by John Eargle, and
Modern Recording Techniques, by Robert Runstein.

S
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broadcast coup.
and you're ready to go.

Two models are available. The Comrex TCB-2A auto-
answer coupler makes “listen lines” a snap. The TCB-1A
manual coupler lezs you send or receive program without

interfering with normal phone use.

Built specifically for broadcast, both are FCC registered.
And both provide clean audio and the dependability you

expect from Comrex.

Comrex also raakes frequency extenders to turn raw dial

lines into broadcast (lluality. For more information on any

toll-free 1-800-237-1776. Or write

Comrex, 60 Union Avenue, Sudbury, MA 01776.
TWX 710-347-1049.

Comrex product. cal

TEL 617-443-8811

€0 .

Ll TCB-1A $99
(Va~ jack)

UPLERS

It's easy to I)ut your audio on the phone with Comrex®
ers. Just plug in the standard connectors

TCB-2A $195
(XLR)
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00 o
-~ THE SOUND
HEARD AROUND THE WORLD

Magnetic Film
Recorders and Reproducers
for Television and Film
Sound Post-Production

TYPE 9-F

MICRO PROCESSOR
BASED DIGITAL
COUNTER

AND

SMPTE/EBU EDIT TIME CODE
GENERATOR AND READER

L FOOTAGE/MTRE
A iooaL TIME - 24
" s
FEET

[ REM
INPUT — DISPLAT:

Frame rates of 24, 25 and 30 frames are selectable Tach pulse generated serial time code in SMPTE/
from the front panel with the 30 frame dropframe and EBU format.
non-dropframe selectable.

Selectable frame rate 24, 25, 30 frames with drop-
Counter automatically converts from footage/frames frame selection for NTSC.
to meters to Hours/Minutes/Seconds/Frames.

Time code input for jam preset or time code readings.
Input either 2-phase TTL level with 90 degree phase
shift or TTL level pulses and FWD/REV signal. Output of counter is 32 bit BCD or BCD.

MAGNA-TECH ELECTRONIC CO., INC.
630 Ninth Avenue, New York, N.Y. 10036
Telephone.(212) 586-7240 Telex 126191 Cables “Magtech”
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D’g'ta storage ‘s c oses

By Jerry Whitaker, editor

Digital audio has made a significant impact on radio
broadcasting in the short time it has been available,
but we have only seen the beginning of the digital revolution.

Visualize, if you will, the radio station
of the future. The year is 1995. All pro-
gramming material, commercial mes-
sages and disc jockey announcements
are stored in a central digital file that
may be called upon by any studio at any
time. The system has no moving parts,
save the hard disk drives. Given proper
care, the software (programming) should
last indefinitely. None of the pops,
scratches or skips common to disc re-
cordings. No wow and flutter, azimuth or
tape head alignment problems either.

Figure 1. The concept of a centrally located
audio library system for an AM-FM station.
Note that the library is shared by all studios at
the facility.

The station is—in effect—built around a
big digital audio - well.

Our futuristic radio station, like most
predictions, has its roots in the reality of
today. The central audio library just
described is available now as a more or
less off-the-shelf item for those who have
the desire-and financial resources to im-
plement such a system.

For the broadcast industry, digital
audio recording and storage holds great
promise. Instant access to a large, cen-
trally located source of degradation-free
high-quality audio is what most engi-
neers expect digital technology to
eventually bring to radio stations.

The architecture of a digital audio
storage system does not necessarily lend

SATELLITE
TERMINAL

o~

AUTOMATION

CONTROLLER
AUDIO -
STORAGE [ [

aF=000

DISC

-+ TO XMTR

FULL ENGLISH

Figure 2. A simplified audio
library system for use with a
satellite-based radio station.
Because all music programming
originates from the satellite net-
worRk, the library system is the only

DISK DRIVE =g | TEXT LOGGING playback device required at the
',! CONTROLLER
DISC1 )
SATELLITE = .
TERMINAL | BN NP Be
. DATA = =
ﬁ”L AUDIO ¢ .
|
7 CENTRAL
= LIBRARY AUTOMATION
%‘:‘u‘:a‘:‘ac’:c’ | CONTROLLER SYSTEM
u ME’ nglsound
, RS 170 CONVENTIONAL
" CART MACHINE
PRINTER
L 5
0
CONVENTIONA d a1
L RECCRD =
CARTRIDGE MACHINE |
RS 422

PRODUCTION STUDIO
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We helped KHBS-TV eliminate
antenna maintenance with this
Wavestar™ UHF antenna

KHBS-TV, Fort Smith, Arkansas can
expect its new Wavestar™ slotted wave-
guide antenna to keep on transmitting—
trouble-free—well into the 21st
Century. The secret is simplicity. With
waveguide there’s no center conductor.
No bullets. No insulators. Fewer parts
for fewer problems.

But the secret is not so well kept. Other
broadcasters have discovered they can
have all these benefits and still get ele-
vation and directional patterns to meet
their needs. WHRO, Norfolk, Virginia,
KPBS, San Diego, California; WSRE,
Pensacola, Florida; and WSMH, Flint,
Michigan are others on the growing list
of stations transmitting with a Harris
Wavestar. Because it’s made of wave-
guide, the Wavestar’s power handling
capability can be as much as 300%
higher than conventional coaxial
antennas.

<

P

V
)

That’s why another station, WTIC-TV,
Hartford, Connecticut is using its new
omni-directional Wavestar with a chan-
nel 61 240 kilowatt Harris transmitter,
without fear of antenna burn-out.

If you want to control maintenance costs,
increase safety margins and maximize

) performance, you want a Harris

,  Wavestar slotted waveguide UHF

! antenna. Contact Harris Corporation,
Broadcast Transmission Division,

P.O. Box 4290, Quincy, Illinois 62305.
217/222-8200.

o HARRIS

A For your information,
our name is Harris.
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CHANNEL
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' REPLICATION
LASER LASER
RECORDING PLAYER
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RECORDER
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~ ADDITIONAL
SIGNAL ,
 PROCESSING

STUDIO

Save precious seconds in set-up, tear-down time.
Just pick up the durable, lightweight Hannay
Portable Cable Reel, and go. When the story’s in the
can, direct rewind makes pick-up easy. And the
Portable Cable Reel is compact to take up minimal
storage space.

[t's the newest addition
to our complete line of
cable reels, for an even
bigger selection of un-
limited sizes, shapes and
capacities to choose from.

When it comes to getting
in and out fast, no other .
reel is “remotely” as effi- Lightweight
cient as a Hannay Reel! ____Go-Anywhere Model.

CLIFFORD B. HANNAY &SON INC., 600 EAST MAIN STREET
WESTERLO, NEW YORK 12193 » TELEPHONE (518) 797-3791
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Cbuftesy of Sony

e TSM
advantage.

The FCS-20...unique operating
features make this stand ideal for
font composition or titling.

Triple movement art stage provides X, Y
and rotational positioning.

B 9"x12" art stage moves smoothly and accurately
along steel precision shafts and bronze bushings.

8 Artwork is easily and securely positioned
with magnets to the steel art stage. N

Height scale, with 4" increments, % p.
and locking mechanism assures ’
secure, accurate and repeatable
positioning.

@& Universal camera mount
is counterbalanced for
easy positioning, and
allows 36" travel with
rack and pinion adjustment.

Two lights are provided with On-Off
and dimmer controls.

THE NEW, INNOVATIVE
EQUIPMENT SOURCE.

.

TOTAL SPECTRUM

(914) 358-8820

MANUFACTURING INC.
20 Virginia Avenue, West Nyack, NY 10994

Figure 3. The basic steps in the generation of
a compact disc and the architecture of a CD
player.

itself to the familiar form of a random-
access cart machine.

The first generation of digital audio
random-access systems treated program
material as mere data to be retrieved
from a computer, like any other string of
data. It could be a list of credit card
holders, a magazine mailing list or a cut
from Michael Jackson’s “Thriller” album.
The machine didn't care.

Newer systems are more sophisticated
in terms of data retrieval. They simulate
the mechanical and electro-mechanical
cartridge and reel-to-reel systems that
broadcasters know and trust. User inter-
face with the digital system is a critical
element in the ultimate acceptance of
large-scale digital storage systems at
broadcast facilities.

The benefits of digital

Recording audio material in the digital
domain has a number of advantages, in-
cluding degradation-free duplication, in-
definite storage capability and increased
system reliability because of fewer mov-
ing parts. Central storage systems avail-
able today offer random access of stored
material of various lengths, similar to the
familiar random-access multiple-

iries
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cartridge reproducers currently used by
broadcasters.

The number of trays in the system can
be adjusted to the user’s requirements.
The digital storage element allows an up-
per limit on the total storage time, but
does not restrict the number of trays
created within the time limitations of the
system. Segments of various lengths can
be grouped according to the require-
ments of the station.

With proper interface equipment, the
central library can be accessed by
various studios at a facility. This makes it
unnecessary to physically pull a car-

tridge from the air-play rack for preview-
ing or to manually change commercial
announcements as they are updated or
replaced.

As advances in technology allow more
data to be packed onto digital discs, the
program storage length times of central
library systems will increase. One digital
storage system unveiled at the 1985 NAB
convention provided up to 44 minutes of
monophonic (22 minutes of stereo) re-
cording time using a single 330Mb
Winchester-type hard disk drive. The
system can be expanded to a maximum
of 176 minutes (nearly three hours) by

THIS IS NOTIME TO
CHANGE BATTERIES IN YOUR
WIRELESS MICROPHONE.

You've been there.

The once-in-a-lifetime shot
missed because of a dead battery.
The shoot with the half-day setup,
botched by dropouts. Critical takes
whose reshoots took you over
budget. All in all, wireless often
did a lot more to you than for you.

But that was before Sennheiser.

Now, the name you trust most
in condenser and dynamic micro-
phones is the one to count on
for wireless. With a new family of
subminiature body pac UHF and
VHF transmitters and receivers.

Like all Sennheisers, they're
technologically in a class by them-
selves. With sophisticated circuitry
including a DC-to-DC converter for
longer, more consistent perform-
ance on standard AAA cells. So

you change batteries less often,
while you enjoy cleaner, crisper,
dropout-free performance.

But there’s a lot more. Sennheisers
are the smallest transmitters—and
receivers—on the market. They're
incredibly easy to use. They com-
bine light weight with outstanding
ruggedness (in fact, you can stand
on them without breaking them).
And that's still only the beginning.

But don't take our word for it.
Bring your eyes and ears to a
Sennheiser dealer for a demon-
stration. Or contact us for more
information. You owe it to your
reputation.

J7Z7ESENNHEISER®

Sennheiser Electronic Corporation (N.Y.)
48 West 38th Street - New York, NY 10018 « (212) 944-9440
ing Plant: D:3002 West
©1985. iser Electronic Ci ion (NLY.)
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adding three more disk drives. The con-
cept of the central storage digital library
is shown in Figures 1 and 2, page 108.

Digital audio systems provide a wealth
of interface options. Logging, system in-
terrogation, file sorting, sequence play-
ing and commercial schedule supervision
are just some of the control options avail-
able to stations using a central library.

The subjective fidelity of digital audio
—a bone of contention a few years ago—
is almost a moot question now. Wide and
flat frequency response throughout the
audio band, negligible distortion and low
noise floors (or quantization noise levels)
are typical of equipment available today.

Perhaps the toughest test for digital
audio was the inauguration two years
ago of digital transmission for the major
satellite-based radio networks. Although
the input audio sampling rate is only
32kHz, the technical quality of the signal
is exceptional. Most central storage
systems use a higher sampling rate, such
as 44.1kHz.

Compact disc

The digital compact disc (CD), little
more than a novelty a few years ago, has
become an important ingredient in radio
programming. In many major markets—
and small markets too—you don’t have
to listen long to a music station before
hearing a selection “direct from compact
disc.” From its humble beginnings at the
start of the decade, CD programming has
become a significant slice of the music
pie at many stations. Some stations
report using CDs to reproduce fully a
third of their music programming on a
daily basis.

The compact disc is the first ex-
perience many station engineers have
with digital audio. Most stations have one
or more CD players for use on the air or
in the production room. The widespread
use of CDs merit a closer look at how the
system works.

From a systems point of view, the CD
was designed on the basis of communica-
tions concepts, including demodulation,
error correction and detection, interpola-
tion and bandwidth expansion (to ease
D/A conversion requirements). The CD
system can be considered simply as a
transmission chain that uses reception
and demodulation techniques that are
the inverse of transmission and modula-
tion. (See Figure 3, page 110.)

Making the disc

After final mixing in the studio, the
two audio signals (left and right) are con-
verted from analog waveforms to a
digital bit stream by an analog-to-digital
(A/D) converter. The sampling frequen-
cy is 44.1kHz, which allows maximum
recorded audio bandwidth of about
20kHz. The two signals are uniformly
quantized into 16 bits, allowing the con-
version noise level to be suppressed by
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IMAGINE OUR EFFECTS @N YOUR EFFECTS!

Whether you’re using digital
video effects on-line or off-line —
for news, videos, TV spots, intros,
sports or ads, NEC’s DVE"
System 10 gives you so much
versatility, you’ll have plenty to
think about. Just sit back and
imagine what you could do with:
[0 Electro-luminescent display of
image information for easier dupli-
cation or modification of effects

IMAGINE WHAT WE'LL DO FOR YOU

11 Function keys to quickly
produce effects

(1 A 76-bit microprocessor

for the most transparent effects
processing in the business

0O Unlimited key frames for the
smoothest transitions yet

0O A tearing effect you'll have to
see to believe

0O A 3-dimensional cube maker
for 3-or 6-sided cubes

NEC AMERICA, INC., Broadcast Equipment Division

130 Martin Lane, Eik Grove Village, IL 60007

In Hlinois 312-640-3792

DVE" is a registered trqde}nark of NEC Corporét('on.
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[l Forced monochrome

0O An on-board combiner to con-
trol two systems simultaneously
O Off-line storage featuring a
3.5" micro floppy disk drive

And more new features. All
inside a system so easy to oper-
ate, you’ll spend a lot less time
using your hands. .. and a lot
more time using your imagination.
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more than 90dB, with respect to the peak
signal level. Theoretically, a total har-
monic distortion figure of 0.005% can be
achieved with such a system. Channel
separation of 90dB also is possible. A
digital audio recorder preserves the
audio mix on tape for later recall.

The channel-encoding step is part of
the disc mastering process. Digital data
from the recorder is encoded into the
standardized CD format, and error-
detection and correction information is
added. The CD transmission channel is
protected against errors by adding parity

bytes derived in two Reed-Solomon.

SINRATIO

Courtesy of NAP Consumer Electronics

Table I. A comparison of the typical performance of a compact disc and 12-inch LP record.
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OPEN THIS BOX
AND YOU’LL START
ANOTHER REVOLUTION.

Introducing Aston 3, the number one
character generator in Europe. For resolu-
tion, versatility, flexibility, dependability
and ease of use, no CG, from any country,
1s any better, at any price.

Shipping crate included.

Call or write us for details. The Aston 3
just got off the ship from England. Don't

miss the boat.

cAston

Aston Electronics, Inc.
531 North Murlen Road E.
Olathe, Kansas 66062
(913) 782-4007
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error-correction encoders, and through
the use of the well-known communica-
tions technique of interleaving.

Interleaving is effective because the
CD system exhibits error modes that are
usually burst-like in behavior, and this
process spreads the potential errors over
a longer period of time. The output of the
channel encoder is combined with digital
control and display (C & D) information
and fed to the modulator stage. The
C & D data contain music-related infor-
mation and a table of contents.

A scheme called eight-to-fourteen
modulation (EFM) is used in CD systems
to achieve high-density recording, -while
maximizing the performance of the op-
tical servo system. In EFM, a group of
eight bits (called a byte or symbol) is
mapped into 14 channel bits. It can be
shown that there are 267 different 14-bit
sequences that meet the run-length con-
straints of the CD system, 11 more than
are needed for unique mapping of eight
bits. The extra 11 can be discarded.

The output of the EFM modulator con-
tains the encoded audio data (arranged
in digital frames), parity bytes and C & D
bits. To this signal are added so-called
merging bits and a synchronization pat-
tern. The final result is a sequence of
frames transferred to the master disc at a
channel rate of 4.32Mb/s.

CD optic system

Mechanical cutting systems are im-
practical for production of compact discs
because the pits and flats (data encoding)
are too small to be mastered reliably
through mechanical means. CD masters
are, instead, produced using a glass plate
coated with a photo-resistive material
that is exposed to a modulated laser
beam. The laser is used to encode the pit
areas, which correspond to the presence
or absence of digital signals.

A development and silvering process
then follows, which produces a glass
master. This master is pressed against a
nickel plate to make a reversed copy of
the photo-etched depressions. This pro-
cess allows the production of a metal”
digital master for use as the mother ele-
ment for the production stamper.
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At the reproducer, an optical laser
beamn system reads the presence or
absence of the signal pits contained in
the CD. These readouts take the form of
variations in reflected waves to the
photodiode detector, which are con-
verted into digital data and fed to the CD
system demodulator. The lack of any
physical contact between the disc and
the pickup element necessitates the use
of a dynamic-tracking servo system for
the CD optic assembly.

Decoding the data

The demodulator stage performs the
inverse operation of the EFM modulator
through the use of a look-up table. Con-
trol and display information is stripped
off of the data stream for use by the
player’s supervising microprocessor.

The channel-decoder and interpolation
stages are the elements concerned with
error detection and correction. The abili-
ty of the CD system to detect errors is
dependent on the number of errors (or
erasures) that simultaneously must be
corrected (or recreated). Generally
speaking, there is a trade-off between er-
ror correction and detection. The larger
the correction capability of a system, the
smaller the detecting capability.

An undetected error that passes to
the output can result in an annoying
audible click. Detected erroneous data,
however, can use interpolated sample
values to cover the missing information,
making the error inaudible. The error-
correction method of last resort is
muting, which is usually inaudible if the
muting duration does not exceed a few
milliseconds.

After error correction, the digital
signal is ready for the processing steps
that will convert it to an analog format.
The digital-to-analog (D/A) conversion
system includes a factor-of-four band-
width expansion circuit. This expansion
is realized through interpolation of the
signal samples during processing. This
interpolation differs from the error-
correction methods described previously
in that it is used for signal enhancement,
rather than signal correction.

A digital low-pass filter attenuates fre-
quencies above 24kHz by approximately
50dB and supplies the resulting signal to
a D/A integrated circuit, which outputs
an audio signal. The audio is filtered by
an analog low-pass filter and delivered to
the output port.

Performance

The improved performance of a
digitally based audio system over its
analog counterpart is a strong argu-
ment for moving into the digital do-
main. Table | illustrates dramatically the
improvement in performance that can be
achieved by using a CD player rather
than a standard 12-inch LP record. Note
the increase in CD dynamic range (90dB

as opposed to 55dB) and the greatly in-
creased channel separation (90dB as op-
posed to 25-35dB).

This comparison probably represents a
worst-case analysis of the performance
of two competing storage systems.
However, digital audio storage usually
offers improved performance over more
advanced analog storage media, such as
audiotape. This improvement may or
may not be perceptible to the listener,
but it is usually measurable to the
engineer.

Digital audio storage systems, similar
to their analog counterparts,.have strong

points and weak points. The systems will
surely coexist in the broadcast industry
for some time to come, as the market-
place weighs the relative benefits of each
method of storing audio. Be)!
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A LITTLE FREE
ADVICE ABOUT
FIBER OPTICS.

For Grass Valley Group, our fiber optics technology passed its
first real world test at Lake Placid. WAVELINK® entered production.
Systems went into Epcot and Sarajevo. Solved the complex distri-
bution needs of the Democratic National Convention and served as
the hook-up between ABC and the Internationat Broadcast Center.
The world watched the ‘84 Summer Games thanks to our Opto-

If you're one of those forward thinking types looking to fiber
optics as tomorrow’s broadband communications standard, we've
got something for you. And, it’s free. A carefully designed slide rule
to calculate estimated system performance or allowable loss
budget. Send your request, on your letterhead, to the address listed
below. We'll send you this handy tool almost at the speed of light.
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Wavelink Department, 13024 Bitney Springs Rd., Grass Valley, CA 95945

Circle (93) on Reply Card

www americanradiohistorv com

May 1985 Broadcast Engineering



www.americanradiohistory.com

Field report

By David Sit

The Sony Betacart is a new generation
multicassette playback device. Conform-
ing closely to SMPTE recommendations
on multicassette development, the
system is designed as a successor to
2-inch ACR/TCR systems.

Betacart is not only an improvement in
the area of video picture quality, it also
addresses some of the limitations of the
2-inch cart systems.

Available in playback-only and play/
record configurations, the system in-
cludes a 40-bin tape compartment, a cen-
tral elevator and four tape decks.
Because it uses standard Betacam
technology, recording can be done en-
tirely off-line without tying up the entire
unit, hence the playback-only version.

Sit is chief engineer at WNET-TV, New York.

VIDEO [

Betac
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The Betacart system, under test, is set for
operation.

Figure 1. Block diagram of automation
system using Betacart equipment.
Courtesy of Sony
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- Hugh Fallis, VP Engineering,
Radlo Free Europe, Munigh, stands
beslde CE 100 kW HF transmitter

using EIMAC 4CV100,000C tube.

o

IMAC tubes
provide long life
" Radio Free Europe Ser

Radio Free Europe transmitters
in Biblis and Lampertheim,
~ West Germany, use EIMAC
'~ 4CV100,000C power tubes in 12
} Continental Electronics 100 kW
HF transmitters.

The station logbook shows
most tubes have over 50,000
hours of service, and many
tubes logged over 60,000 hours!
And EIMAC tubes are still run-
ning strong—that’s long life!

These figures are representative
of the long life EIMAC tubes log
in a variety of high power broad-
cast applications.

Take advantage of proven relia-
bility, longest warranty in the in-

dustry and 50-year expertise. VariamEIas

301 Industrial Way

Choose EIMAC, the world's fore- San Carlos. CA 94070
most manufacturer of high Telephone: 415 « 5921221
power broadcast tubes.
. Varian AG
Call Varian EIMAC or contact Steinhauserstrasse
any Electron Device Group CH-6300 Zug, Switzerland :
sales organization worldwide. Telephone: 042 - 23 25 75 varlan
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The main computer terminal serves as an in-
terface with the operator.

Tape used in the system is the standard
Y%-inch Betacam cassette,

Computer control
A CRT and terminal serve as the inter-
face with the operator. The terminal sup-
ports various functions, such as creating

an actual play sequence. Each element of
a playlist can be selected by inputting on-
ly the ID story number. Other informa-
tion will be extracted from a bar code
label on the cassette.

There are the expected software
features, such as inserting or deleting an
element from the list. A revise function
permits the user to change or override

Continental’s top performing
FM Exciter. .. now playing
for a station you know*

Continental Type 802A FM Exciter

Continental's FM Exciter offers you un-
matched performance: fidelity exceeds
all currently marketed FM exciters. No
tuning adjustments are required, and
the exciter can be used as a low power
transmitter with a 50-watt output into a
50 ohm load at all FM frequencies. For
specs and info, call (214) 381-7161
Continental Electronics Mfg. Co.,

PO Box 270879 Dallas, Texas 75227.

© 1985 Continental Electronics Mfg. Co/5889

Continentat

Continental Electronics Mfg. Co.

WZEE KOFM WFBC WMUS
WKDF WOMC KATT WSFM
KLSI WNCI WWQOM KORS
WXLK KMGG KACE WTSU
KRGQ WYXZ KBRE WWGS
KQCR KTCL KQIX WBHM
KKUA KFMS KNLU KMGC
WJICW  KKNG WOQFL WvVXU
WALX WEAZ KDCK WFBQ
WHTZ WCKN KNYN WWVA
KBRK KRVS KIDX WXLP
KOQPI KQWC WEZB WIGL
KICY WRAS (JCI KOwWC
WTLQ WJRZ WwWOOD WRBQ
WWBA WSLQ WTUG WBYG
WCUZ WHCN KMJK KJOT

* Partial list of stations ordering Type 802A FM
Exciter for use with existing equipment: 1984,

Dallas, Texas

bar code information. For example, the
duration of a station ID could be changed
from 15 to 10 seconds without having to
change the label.

There are two other ways that the se-
quence play list can be entered into the
computer. First, a host computer used by
the station can download information
through an RS-422 serial data port. The
second method uses an off-line computer
to create the sequence files on micro-
floppy (3.5-inch) disketttes, which can
then be read by the Betacart computer.

As of this writing, the disk device is not
available, but is expected soon. If de-
sired, a port is available for printed as-
run logs.

Cassette identification

A separate computer and printer setup
generates the bar code labels, which are
a vital part of the Betacart operation.
Each cassette is identified by a bar code.
The label contains an ID number, de-
scription, SMPTE time code of the start-
ing point and the duration. These
parameters are entered manually into
the bar code computer.

The operator has a choice of entering
an out-time or cut duration. In and out
points of the tape can also be read direct-
ly when the time code output of a Beta-
cam playback deck is connected to the
bar code system. With all four parame-

- A
MOVING?

If you're planning a move
in the near future, don’t
risk missing a single issue
of Broadcast Engineering.
Please give us 6-8 weeks
notice if you're planning
on changing your ad-
dress. Just mail in the AD-
DRESS CHANGE CARD
from the front of this
~issue ALONG WITH
YOUR SUBSCRIPTION

MAILING LABEL from

the cover.

BROADCAST
enGineerING

\- J
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Studer Audio: Digital Playback Systems

A 725 « COMPACT DISC PLAYER

REMOTE CONTROLLED SYSTEM

I,_-,‘,-_,_l l.,_.,«,_\ l [ o ' [ - I l — I
(3 ? 8 9 -]
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A Sensible Solution to Your CD Dilemma.

Should you try getting by with a CD player
made for home hi-fi use? Or should you
invest heavily in a multi-thousand-dollar
pro CD system? Fortunately, there is an-
other alternative.

A Practical Professional. The new A725
CD piayer from Studer makes sense, for
the present as well as the future. It gives
you a modestly priced yet fully profes-
sional CD player for the present — a time
when you'll be using CD’s alongside other
sources. And it also serves as the first
building block in a larger, multi-unit, com-
puter-controlled system for the future.

Right On Cue. The Studer A725 has
special control software for precise, ac-
curate, and consistently repeatable cueing.
Start accuracy is = 1 frame (13.3 milli-
seconds), and start from pause takes less
than 0.6 seconds. The cueing controls
{upper right) are large, so you can’t miss
them even in a dimly lit studio. No more
false starts or dead air. And no more op-
erator errors from hifting the wrong mini-
button. Multiple cueing modes and a fader
start option provide extra versatility.

More Pro Features. The A725 has three
pairs of outputs: balanced XLR ("+4"),
fixed level unbalanced, and unbalanced
with front panel level control. The A725’s
disc transport is built on a die-cast chassis
for long-term stability, and the rack mount
flange is standard.

A Display of Intelligence. The A725’s
four mode liquid crystal display shows
elapsed time of track, elapsed time of disc,

remaining time on track, or remaining time
on disc. A bar graph gives additional in-
formation on tracks remaining or approx-
imate elapsed time, depending on display
mode. When indexes are accessed, index
numbers are also displayed.

The Programming Department. Pro-
gramming controls (lower left) may be used
to pre-select up to 19 separate steps, in-
cluding nearly every conceivable combi-
nation of repeat, skip, loop, and autostop
functions. A protective cover is provided
to prevent unauthorized use of these con-
trols. A serial data port allows linkage to
external computer control systems.

Critics Choice. The A725 utilizes
oversampling (176.4 kHz) and digital fil-
tering as well as proprietary analog filter-
ing circuits. This same combination in our

Track Time Elapsed
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Revox B225 consumer version has earned
unanimous praise from audio critics. Be-
cause it simply sounds better.

Price Surprise. The A725’s profes-
sional features and superior performance
come with a price you might not expect:
$1550.* This is the sensible professional
CD player broadcasters have been asking
for, and it’s available now from your Studer
dealer. For more information or dealer re-
ferral, please contact: Studer Revox Amer-
ica, 1425 Elm Hill Pike, Nashville, TN 37210;
(615) 254-5651.

*Manufacturers suggested retail price.

STUDER - /02X

Disc Time Elapsed
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Custom Engineering—for field
modernizing ard up-powering all
makes of VHF and UHF transmitters.
Spares for most makes of VHF and
UHF transmitters.

TELEVISION TRANSMITTERS
CUSTOM
TAILORING:

We custom design transmission
systems when that's the best
answer. Our engineering spe-
cialists will work with you to cus-
tom design a transmission sys-
tem that will save you dollars.

Townsend Product Lines:
® High power UHF to 240 Kw
@ High power VHF to 50 Kw

® VHF and UHF LPTV
transmitters

e All solid state MDS and ITFS
transmitters

The Television Transmission Specialists

Townsend Associates, Inc.
79 Mainline Drive, Westfield, MA 01085 ® 413- 568 9581

Nady VHF. The best sounding wireless
is now also the most user friendly.

NADY 601
VHF RECEIVER

NADY 701
TRUE DIVERSITY
RECEIVER

DIMENSIONS:
28"x 267 x
107

WEIGHT:
2602

601/701 LT g
TRANSMITTER BODYPACK i
1S THE SMALLEST IN THE BUSINESS.
INCLUDES PHANTOM POWERING
FOR ANY LAVALIER MIC.

501 LT TRANSMITTER WITH
LAVALIER MICROPHONE.

NADY 501 VHF RECEIVER—
OUR NEW AFFORDABLE VHF SYSTEM

501 HT AUD!O-TECHNICA PR-60 ELEMENT.
DIMENSIONS: 875" x 1.44", TAPERED .

WEIGHT: 8,5 02,

I 601/701 HT WIDE GHOICE OF POPULAR

G ELEMENTS AVAILABLE.

AND! f
-MICROPHONE/TRANSMITTERS

Virtually all of today’s majer touring entertainers choose Nady VHF wireless microphone
systems. Why? Because Nady consistently delivers the highest quality audio and the most
reliable radio transmission in the high SPL environment of -the performing stage. We
pioneered the use of compansion for increased dynamic range years ahead of everyone else.
And Nady technology continues to set the standard in wireless system performance.

From our affordable new 501 VHF to the 701 True Diversity system, the best sounding wireless
is now also in the best format for production —as well as stage —applications. Features
include a versatile audio output arrangement, full LED status indicators. and the smallest,
toughest transmitter bodypack in the business. Everything you need in a wireless micro-

phone system—plus the legendary Nady sound.

| Contact your sound equipment supplier and arrange for a Nady VHF demonstration. You'll

see—and hear—what we mean.

NADY SYSTEMS, INC., 1145 65th STREET, OAKLAND. CA 94608 - 415/652-2411
CANADA: HEINL ELECTRONICS, INC. - 14 MARY STREET - UNIT 1: AURORA. ONTARIO L4G-3W8 - 416/727-1951
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ters entered, the printer generates a
label that is placed on the back edge of
the cassette.

Loading the system

The tape compartment can accom-
modate 40 tapes at a time. As the tapes
are placed in bins in the system, a bar
code reader scans the label. That infor-
mation is stored in the computer to pro-
vide a map of all pertinent data regard-
ing the current tapes.

With a sequence list composed, active
cart bins have a red warning light ac-
tivated to deter removal. If removal does
occur, a warning buzzer and an error in-
dication on the CRT are turned on.

If a cart has been removed from its bin
by the elevator en route to one of the
tape decks, a locking mechanism pre-
vents the operator from inserting
another tape in the empty bin. In an
emergency, an unlabeled tape can be
played back by specifying it on the se-
quence list.

The central elevator, with its bar code
reader to identify tapes, transports the
tapes to and from the tape compartments
and the decks. Two cassettes may be in
the elevator simultaneously. When a
tape has finished playing and is ejected,
the next tape for that deck is held within
a second compartment of the elevator.

After the tape has been ejected, the
elevator inserts the next tape into the
deck immediately. This cuts the cycle
time to change tapes to a minimum.

The elevator aligns itself to the tape
compartment and the decks through an
initialization process. Mechanical toler-
ance values of each of the four decks are
stored in the computer memory, so no
mechanical alignment procedure is nec-
essary if decks must be replaced.

The decks

Four playback decks used in the
Betacart system are BVW-11 machines.
They differ from the standard BVW-10
players with the addition of a freeze
frame capability. This allows freezing of
the play sequence at any point to cover
common on-air logistics, such as long an-
nounce copy or late programs,

The decks are side-loading machines,
specifically designed for access by the
elevator. The signal outputs from the
playback decks are routed to a 4x3
audio/video switcher.

Operational concerns

Betacart is designed to service more
than just station breaks. It comes with
two versions of software—the commer-
cial software for breaks and an ENG
package for news. In the commercial
mode, all playback decks are routed to
one output channel. For ENG use, the
software gives a choice of any of the
three output channels.

WNET received one of the engineering
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Pro Pac® 90. The perfect

direct replacement battery

for the Sony BP-90.

3. Ali celi fast
charge sensors

4. Molded
steel-reinforced
strain reliet

Loose wiring. No fast charge sensors.
No cold temp sensor.

No strain rellef. Right angle wire stress.
Splices.

1 W

Fuse replacement requires soldering and
special pigtail fuse.

6. Thermal fuse

The guality standard
of the video industry:

5. PC board

7: Quick change fuse

- V TTERY
4AH NICAD VTR BA
& 7 CONNECTOR Pat.Pending

- % %uuﬁrmmy&!uw
Pro Pac 30

r

Compare ' §

and find out why.

Have ymf ever thought about all fh;e reasons
why VIR batteries fail in the field? .

We have. Anton/Bauer designed PrQiPac®%9O with exclusive features.
that assure dependable performance for your field productions.

(1) Patented Triconn™ 3-conductor connector automatically couples the
cold temperature and fast charge protection sensors (2) and (3) to
Anton/Bauer Lifesaver® chargers for 100% safe fast and quick charging.
(4) Molded cable assembly with solid wire terminations on PC board
withstands the roughest handling. (5) PC board design eliminates loose
wiring and failures caused by flexing, chafing, pinching and breaking.
(6) Backup hi-temp fuse in output for total thermal protection and

(7) snap-in design for easy, quick replacement of 3AG fuse.

Plus the Pro Pac 90 uses new technology NiCad cells for greater capacity,
improved voltage plateau, more reliable fast charging and virtually no
“memory” problems. 100% computer testing certifies the superior
performance characteristics of your Anton/Bauer Pro Pac 90 battery.

Survives in the field. Pro Pac 90's design eliminates the failures
of conventional BP-90 type batteries. The proofis in the field.

T ey

Anton/Bauer, Inc. 0 One Controls Drive, Shelton, CT 06484 0 203-929-1100
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( )
we present at

International
Television
Symposium
in Montreux
Booth No. 718

a
new
Generation

of Digital TV
Standards
Converters

Synchronizer

Time Base
Corrector with
Digital Noise
Reduction

Frame Store
Synchronizer

Digital Effects
Colour Corrector
Transcoder

Contact in North or South America:

Video international
1280 Sunrise Highway, Copiague,
N.Y. 11726
Tel.: (516) 842-1815, Telex: 6 45537

Q

video
international

A Quality Product of G. F. Video Technik
Uimenweg 11 - D-3013 Barsinghausen
W.-Germany
Tel.: (5105) 8 1144, Telex: 923 397 GF

J

Circle (78) on Reply Card
122 Broadcast Engineering May 1985

prototype units from the NAB '84 con-
vention as an evaluation and test unit. It
was tested for eight months, while
several important issues were closely
observed.

The first factor evaluated was reliabili-
ty. Can this system stand up to daily
heavy use? We examined each compo-
nent of the system for expected failure
rates and, more important, backup and
recovery expediencies. An integral
diagnostics routine self-tests most of the
system. Informative error messages,
such as loss of control of a tape deck or
an elevator problem, are displayed.

The 40-bin tape compartment is re-
dundant, as a typical station break would

A separate computer and printer are used to
produce bar code strips for the cassettes.

RELIABILITY

FAILURES IN THE ELEVATOR
FAILURES IN THE BIN
BAR CODE READER ERRORS

LIFE EXPECTANCY

ELEVATOR MOTOR
TIMING BELT
ELEVATOR

BINS

1:50,000

PROJECTED MEAN TIME BETWEEN FAILURE (PRELIMINARY)
FAILURE TO THREAD IN ABVW 11 1:300,000

1: 3,000,000

1:3X108

10 YEARS
5 YEARS
5 YEARS
5 YEARS

Table 1. Estimated reliability figures for
selected components.

BVW-11 cassette decks are side-loading
models with dynamic tracking and still frame

capability.

CADEQCAIBETIE PLAYER | B

ity
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Wipe out
one-inch

Garner 1400
If you've made the decision to il
invest in state-of-the-art one-inch
technology, remember, the quality of your
production is only as good as the tape you

start with. That's why many studios control tape

expense without sacrificing production quality by
using a Garner one-inch bulk eraser to quickly
degauss high coercivity tape. Only Garner has the
magnetic coil design that concentrates the erasing
flux to wipe out recorded material by -90dB

— cleaner than new!

VTR Erasing Other Bulk Eraser Garner 1400

Erasing tape on Buik erasures not Only Garner offers
your VTR increases  expressly designed erasure quality,
head wear, ties up for high-coercivity speed, easy
expensive 1-inch can take up operation and
equipment, and can  to four times longer durability—backed
take hours to erase, and can't match by a full two-year

sometimes without Garner’s -90dB warranty.
delivering complete  erasure quality.

erasure of audio

and control tracks.

Call our toll-free number today for a free brochure
on the 1400 or any of Garner’s other bulk erasers for
video, audio or computer recorded material.
Toll-Free 800-228-0275

4200 N. 48th St., Lincoln, NE 68504 / (402) 464-5911 / TELEX 438068
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TELEVISION TECHNOLOGY CORPORATION

4 % "R k&f’ W : e ., % €
o, 2 Mgl W il ; S ?N s 27 A

A good place for your RADIO station to look
for equipment.

Television Technology has been manufacturing TV and FM Translators and Low Power Television
Transmitters since 1967. In that time we have gained a reputation for simple and reliable designs that
offer the highest level of performance available from existing component technology.

But, Television Technology Corporation is also a RADIO equipment company. Our Wilkinson Radio
Division offers a complete line of FM Transmitters from 10 watts to 60 kilowatts, including the FM-
35004, 3.5 kilowatt FM transmitter, the first of a complete line of transmitters we think will change a lot
of ideas about what’s important in a broadcast transmitter. Wilkinson also offers simple, reliable AM
Transmitters from 125 watts to 100 kilowatts.

Television Technology also offers a complete line of audio consoles, cartridge machines, and reel to
reel decks made by our AMPRO/Scully Division.

So when you’re looking at new equipment for your radio station, don’t forget the television company that
thinks a lot about radio, too.

TELEVISION TECHNOLOGY DIVISION —TV & FM Translators & LPTV

WILKINSON ELECTRONICS DIVISION —AM & FM Transmitters &
Line Surge Protectors

AMPRO/SCULLY DIVISION — Audio Consoles & Audio Tape Equipment

SATELLITE TECHNOLOGY DIVISION — Satellite Earth
Terminal Systems and Transmission Systems

Wilkinson Radio Division 2360 Industrial Lane
Broomfield, Colorado 80020
(303) 465-4141

TWX: 910-938-0396
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probably not require more than 10 tapes.
Four playback decks are more than suffi-
cient. Three decks would usually not
pose any cycle time problems.

A spare deck can be replaced and
aligned within minutes. That leaves the
central elevator as the only non-
replaceable component. A simple, but ef-
fective, solution, however, is to pull
out the tape decks halfway to their lock-
ing positions and insert tapes manually.

After an initial failure of early dynamic
tracking designs on the BVW-11s, the
prototype had no other mechanical prob-
lems. Software bugs discovered and
reported to the manufacturer were fixed
by software updates.

Besides reliability, we looked into the
implications facilitated by such an
automated device. With cycle time prob-
lems a thing of the past, short duration
elements can be put in the middle of a
station break. Short elements can also be
contiguous without problems.

The Betacart could drastically change
the on-air look of station breaks. The
length of each element is limited only by
the length of the tape, which at present is
restricted to a maximum of 20 minutes.
Sony and 3M are working to develop a
30-minute version.

When that becomes available, the bulk
of the station’s local origination opera-
tion can be played back entirely from the

system. Programs of 30 minutes or less
will be treated as a single cut within a sta-
tion break. The system could prove a
cost-effective means to station automa-
tion for most local stations.

Saving tape
A means of saving space and con-
solidating spots was found. Because the
bar code label -determines the segment

HEMOTE BOHTROLLER

Wiy @
Honki

In addition to the main terminal, a remote
controller allows the operator to have system
control.

or cut within a tape, 10 promos for a pro-
gram series can be put on the same
20-minute cassette. As only one episode
is promoted weekly, an updated label is
generated each week to select the next
cut on the tape.

With Sentinel 16 Remote Control,
There’s No Cause For Alarms!

As an intelligent remote control system, the
Sentinel 16 can be programmed to react to changes
in the operating environment. It will attempt to

system

solve problems before they require operator
intervention. When critical parameters go outside
your pre-determined limits, Sentinel 16 doesn’t
just sound an alarm. It automatically makes the
required adjustments! What’s more, the Sentinel 16
packs more features in nine inches of rack space
than its competitors.

o Easy to use, easy to set up
o Can be expanded into a complete ATS

e Compatible with Harris and other trans-
mitter manufacturers

Like to relax a little? Contact Harris Corporation,
Studio Division, P.O. Box 4290, Quincy, Illinois
62305.217/222-8200.

o HARRIS

For your information, our name is Harris.
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Figure 2. Betacart system
block diagram.

Courtesy of Sony

. BVS-V10

VIDEO OUT (3 CHANNEL MAX)

ELEV/BIN
LOGIC

BVS-A10

AUDIO OUT (STEREO)

MONITOR OUT

BVW 11

BVW 11

DATA
DISPLAY

EXT. CLOCK
IN

Affordable Random Access Video Cari

Component
—=  Switching
4 and
™ Processing
] ”/’f‘ " Modified %"

d U-Matic Players with
Y- C/DOC outputs or 2" Type M with
YIQ outputs are switched through
our vertical interval Matrix
Switcherinto a
component
TBC.
Automatic
Directory
Reading
Cassettes are
loaded randomly into any empty
deck. They rewind automatically to
the head and the directory, contain-
ing a 4-digit reel ID number with
precise start and finish timesof each
segment according to theirlocation
with reference to SMPTE time code is
read into memory. The status indi-
cating ID found and VTR
location isdisplayed on
the terminal.

Send for Brochure

Lake Systems Corporation,
55 Chapel Street, Newton,
MA 02160 617/244-6881

MINS

SECS

FRAMES

WIR  ON  ADR

o

v

VAL

A

. Ay A REC/INS PLY SHL

© Lake Systems Corp. 1983
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J l L
REMOTE CONTROL
PORT

HOST COMPUTER
INTERFACE

ystems

Cost effective, modular, and expandable

AnyTape Format =
Choose from 1" Type C, %”U Matic,
2" Type M, or any combination,
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www americanradiohistorv com

Or more with 68K

Multi-Event
< Program-
mer and

- . # Disc Drive.

The computer identifies, searches
out, and activaies tape segments to
be cued and aired in the order
scheduled.

Lease Plans Available

LAKE SYSTEMS CORPORATION
Prices Start at $89,900
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Tape cost savings is also an advantage.
Compared to $25 to $30 each for 2-inch
cartridges, a 10-minute Betacam cassette
costs about $8. A 5-minute length
cassette should reduce the price more.

Because the Betacart handles the tapes
more roughly and, in spot playing ap-
plications, requires many more passes
than ENG, it is vital that the tapes meet
stringent standards. WNET is presently
using both Sony and 3M Betacam cas-
settes successfully.

On the air

We decided to give the Betacart
system its acid test on November 30,
1984. lts on-air debut was the station
break at 1:57 p.m. The break consisted of
two program promos, a short piece on a
museum exhibit, a station ID logo and an
underwriter funding credit.

The entire break went off with flying
colors and every observer present not
only marveled at the quality of the pic-
ture, but at the ease and efficiency of the
operation.

Operationally, the system is a breeze.
Only an ID/story number needs to be in-

HEARIR S

(32 1% 851 SR

In the tape compartment, the top cassette bar

code is purposely mutilated with pen marks. LR

The bar code reader has no problem
deciphering the information.

] 22 FERS B SR

put into the computer for each element.
Total duration of the station break is
calculated automatically from the bar
codes. Countdowns for each element and
the total elapsed time are constantly
displayed on the terminal CRT, enabling
the director to easily track timing be-
tween programs.

Successor to 2-inch

The Betacart system is a quantum leap
from 2-inch cart systems. lts signal quali-
ty and operational versatility evoke far-
reaching implications through its myriad
uses. By using standard Betacam tape, it
provides a system that is compatible and
expandable with an entire family of
products. With the advent of our Beta-
cart, we are planning to change the on-
air look of WNET to a more concise and
crisp format.

Editor's note:

The field report is an exclusive BE feature for broad-
casters. Each report is prepared by the staff of a
broadcast station, production facility or consuiting
firm.

In essence, these reports are prepared by the indus-
ty and for the industry. Manufacturer’s support is
limited to providing load equipment and to aiding the
author if support is requested In some area.

It is the responsibility of Broadcast Englneering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement or disapproval by Broadcast
Engineering. |; r;;)m

a
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Our Sentinel-48 Will Change The
Way You Look At Remote Control!

Now use color to highlight your complete trans-
mitter and status information. Alarm conditions
are shown in red and normal conditions are shown
in green just the way you'd design a system for
yourself! The Sentinel-48 is EASY to operate by
pointing with our unique light pen rather than
typing commands.

e Easier to use than any other remote control
on the market

e Control multiple remote Sentinel-48 or
Sentinel-16 sites

e Can be expanded to radio ATS system

e User programmable at an affordable price

Any way you look at it, the Sentinel-48 can do the
job! For a new perspective on remote control con-
tact Harris Corporation, Studio Division, P.O. Box
4290, Quincy, Illinois 62305. 217-222-8200.

o HARRIS

For your information, our name is Harris.
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Montreux
to host 14th show

By Carl Bentz, technical editor

Hundreds of interested observers and
participants of the broadcast and CATV
industries will gather for the Montreux
TV Symposium and Technical Exhibition
June 6-12. More than 160 manufacturers
from around the world plan to present
their product lines in the exhibit halls for
this 14th biennial event. A full schedule
of technical seminars has also been
planned for the 7-day period.

Following the opening session on
Thursday, June 6, the Impact of Micro-
electronics in Broadcasting will be the
subject of a roundtable discussion. Partic-
ipants will represent Austria, France,
Germany, Great Britain, Japan and the
United States.

A major event on Sunday morning will
be The Viewer's Choice, a colloquium
with a panel evaluating the impact of
new technologies with respect to the
home viewer and the result for mass
communications. Demonstrations of the
new technology are planned.

Broadcasting

General broadcast subjects on Thurs-
day, Friday and Saturday will include
ENG Equipment Innovations; TV Produc-
tion and Post-Production Systems; Ter-
restrial Transmission; and Recording and
Processing in the Digital Component
Domain.

The ENG discussions will involve new
equipment and tape innovations, and TV
production and post-production will con-
sider experiences in analog and digital
techniques. Other possible topics are
cameras, telecines, still-stores, slide scan-
ners and editing systems. Reports of ex-
periences with digital and component
systems are also planned. Digital record-
ing and processing will address the latest
work with digital component VTRs, swit-
chers, encoders, decoders and image
processing of component signals.

Scheduled transmission topics will pro-
vide a view of terrestrial television in
Europe today and tomorrow. Develop-
ments in klystrons and system optimiza-
tion of pulsed klystron will combine with

128 Broadcast Engineering May 1985

Show preview

Thursday
June
1985

Thursday. June 6

adaptive precorrection for TV transmit-
ters to round out the session.

Broadcast and CATV

Several joint broadcast and CATV ses-
sions are planned for Saturday, Sunday
and Monday. Of particular interest will
be Direct Broadcasting and Distribution
Satellites and Equipment. Various sub-
jects include performance and economic
considerations of current satellites, the
satellite payload, the uplink equipment,
design of outdoor DBS receiving equip-
ment and C- and Ku-Band small aperture
dishes for CATV. TV reception of the
European Communication Satellite (ECS)
will be discussed.

Addressing HDTV

Perhaps the most significant topic at 3
Montreux will be HDTV. An entire
day’s ‘program is being devoted to
aspects of extended television
cmd igher definition systems. Direct
"' broadcasting will also be covered as a

probable distribution method. These

sessions follow several recent actions
on impraved definition TV.

The SMPTE working group on HDTV
has recommended the use of a 1125
tine, 60-field world standard. The LS.
Advanced TV Systems Committee
agrees with the SMPTE recommenda-
tion and took that word fo the mid- -
April European Broadcast Union tech-
nical committee meelings in Spain.

Following the meetings, EBU an- ..

. nounced that it will continue to work
fé: with specialists. fmm around the world. s
4 toward esrabhshmg a CCIR recom- *
i mendation for a world standard. Using %
the 1125-line scheme, a 2:1 interlace
and 5:3 aspect ratio, it dppears the
60Hz factor is a major concern to
EBU participants. The field rate factor
is presently top priority in further
studies.

e
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P

i
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Another joint session will examine the
topic of Extended TV and HDTV Systems,
Studies and Equipment. The possibilities
of an intermediary enhanced system will
be discussed, and experiences with
HDTV production should prove enlight-
ening. Standards conversion, the studio
camera and a slide scanner will highlight
some equipment considerations. A
discussion of the approaches to HDTV
will encompass a 2-channel system, se-
quential and interlaced scanning and
studies in extended definition. This is
sure to answer some questions and
generate many more.

The place of Computer Graphics,
Animation and Special Effects, a topic of
general interest, will be included in the
joint sessions.

CATV topics

The Monday through Wednesday
meetings will be aimed more specifically
at the CATV industry. Programming and
Marketing subjects will precede discus-
sions of the Advances in CATV Networks,
which will center on 440MHz systems
and modular switching, including in-
teractive capabilities. Optical Broadband
Networks will investigate multichannel
operation with optical transmission
equipment. New or Extended CATV Ser-
vices and Evolution of Home Terminals
will address the various ways that CATV
can serve the subscriber. Also discussed
will be Interactive CATYV.

To register

Interested individuals should contact
the event management at: International
TV Symposium and Technical Exhibi-
tion, P.O. Box 97, CH-1820, Montreux,
Switzerland.

Because of a possible shortage of hous-
ing facilities, you should contact the
event management as soon as possible.
The Telex contact numbers are 453 283
ITVS and 453 222 OTM.

A registration fee of 320 Swiss francs
(approximately $120 U.S.) is required,
with no additional fee for spouses. | :T))))]
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Fuji '2-inch professional tape.
Because you'll go to
any length to get the story.

‘, No one ever said getting a story was easy. So
you want a ¥2-inch tape that makes the effort pay.
You want a ¥2-inch tape that can take the

high-speed transport of systems like the Sony
Betacam™, or M-Format equipment. One that
survives editing hazards like constant shuttling
and quick stops. Which means you want a cassette
with a precision-engineered transport mechanism,
and a videotape with a unique DUROBACK
backcoating that keeps the tape on track.
When it’s air time, you want a ¥2-inch tape that will deliver the best
performance possible. Which means a tape with outstanding video and color
S/N performance, regardless of how many times the tape is used. It also means
e a tape with the absolute minimum number of dropouts even after extensive use,
e | thanks to special anti-static leader and trailer tapes. ,
iy Finally, you want a ¥2-inch tape with extremely
v low wow and flutter, so that stereo broadcasts sound
i as clear as they look.
In short, you want Fuji's H421 and H321 ¥2-inch
professional videotape. Because Fuji’s ¥2-inch
| tape is the shortest distance between just getting
! the picture and getting it just right.
| For more information on Fuji ¥2-inch profes-
sional videotape, call your Fuji representative. He'll
go to any length to tell you what you want to know.

Nobody gives you better performance.

© 1985 Fuji Photo Film U S.A . Inc.. Magnetic Products Div.. 350 Fifth Avenue. NY. NY 10118. Betacam is a trademark and Sony a registered trademark of Sony Corp
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Cetec Antennas

WHY BUY JUST
AN ANTENNA?

WITH A CETEC
ANTENNA YOU GET:

hE'PﬁfAi'I(:JI\i

|
" HIGH QUALITY % I
TWO YEAR WARRANTY

PERFORMANCE THAT'S
UNEQUALLED

RECOGNIZED SUPERIORITY

In today's competitive
FM market, you have no
reason to consider an an-
tenna that's not the very
best. That means a tried
and proven Cetec antenna.
Over one thousand JSCP
Penetrators have built this
reputation, and other Cetec
models support higher or
lower power requirements,

NOW, DON'T YOU WISH
YOU HAD A CETEC?
THE EDGE IN PERFORMANCE !

CALL THE FACTORY
OR YOUR CETEC DEALER

Cetec Antennas
6939 Power Inn Rd.
Sacramento, CA 95828
Tel: (916) 383-1177
Telex: 377 321
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Kyoshi Seki, president and CEO of Mat-
sushita Electric Corporation of America
(MECA), has announced the resignation
of Raymond A. Gates from the position
of president and CEO of Panasonic Com-
pany. Panasonic Company, a division of
MECA, markets Panasonic and Technics
brand consumer products.

Bill Ludwig and Harris Rogers have
been named regional managers for
Abekas Video Systems, Foster City, CA.

M. Michael D’Amore has been ap-
pointed director of marketing for Ampex
Corporation’s Audio-Video Systems Divi-
sion (AVSD), Redwood City, CA.
D’Amore will be responsible for
marketing the complete line of Ampex
videotape recorders, switchers, editing
and special effects systems.

Steve Fox was recently promoted
from sales engineer to the position of
manager, customer applications for
Wegener Communications, Norcross,
GA. Fox will be responsible for the
management of sales engineering which
includes pre-sale customer inquiries and
order placement. He joined Wegener in
October 1982.

Hitachi America, Ltd., Tokyo, an-
nounced the appointment of Tsuneo
Tanaka as president of Hitachi America,
Ltd. Tanaka replaces Katsuaki Suzuki
who has returned to Japan. Before com-
ing to the United States, Tanaka was ap-
pointed general manager of the interna-
tional sales division of Hitachi, Ltd., in
1981, where he oversaw the export of
power systems and equipment, industrial
machinery and plants. Before that he
was appointed general manager of inter-
national sales division in 1979, and was
responsible for the export of computers,
office automation systems, automotive
components and other equipment.

0.G. “Bud” Mills has been appointed
Southeast regional sales manager, pro-
fessional products for lkegami Elec-
tronics, Maywood, NJ. Mills will have
sales management responsibilities for
Georgia, Florida, Alabama, North
Carolina, South Carolina, Tennessee and
Puerto Rico encompassing Ikegami’s
complete line of professional broadcast
products.

John Fitzpatrick has been appointed
Eastern district manager for Lenco,
Jackson, MO.

Fitzpatrick will be responsible for all
sales activities to distributors, OEM and
direct sales in the metro New York area.
His area of coverage will include the five
boroughs of New York: Long Island;

www americanradiohistorv com
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northern New Jersey; Westchester Coun-
ty; and Fairfield County, CT.

Philip M. Ritti has been promoted
from marketing manager of videotape
products to director of marketing at the
Ampex Magnetic Tape Division, Red-
wood City, CA. Ritti assumes respon-
sibilities for the development of all inter-
national and U.S. strategic planning and
marketing programs at the Ampex
Magnetic Tape Division.

Shinichi “Sam” Okamoto has been
named president of Sharp Manufacturing
Company of America, the Memphis-
based manufacturing division of Sharp
Electronics Corporation. Okamoto suc-
ceeds Toshio “Kenneth” Toda, who
returned to Japan as deputy group
general manager of the Osaka-based
parent company’s integrated circuits

group.

In a recently concluded arrangement,
Dick Swettenham, has joined forces
with Audio+ Design Calrec, Los Angeles,
to run the new Los Angeles office. The
primary function of the new facility is to
provide on-the-spot sales and support for
the range of Calrec mixing consoles and
microphones as well as processing equip-
ment from Audio+ Design.

Lyle O. Keys and J. Paul Kinloch
have been named to the board of direc-
tors of Chroma Digital Systems, Santa
Clara, CA. Keys was a founder of both
Telemation and Utah Scientific, and cur-
rently serves as president of Utah Scien-
tific, headquartered in Salt Lake City,
UT. Kinloch is currently managing direc-
tor of the investment banking division at
Lehman Brothers, Los Angeles.

Scientific-Atlanta, Atlanta, has an-
nounced the promotion of Robert C.
Hyers, Randall W. Rhea and Nigel
Seth-Smith to principal engineers.

Hyers, assigned to the instrumentation
division, has been with Scientific-Atlanta
since 1967. Rhea is assigned to the com-
munications division and is involved in
the development of customer premises
satellite terminals for business data. Seth-
Smith, the chief engineer for the digital
video systems division in the broadband
communications group, has led the
design team in the development of SA
B-MAC, a new satellite transmission
system for video, audio and data and the
associated integrated circuits for a low-
cost implementation.

Don MacClymont and Steve
Stephens, both formerly with Beston
Electronics, have been named vice presi-
dent and secretary-treasurer, respective-
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SCHWEM

TECHNOLOGY

A Gyrozoom

60/300

- A’."-‘ L 1 ,
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GET THE PICTURE

With the Schwem Gyrozoom 60/3oomlmage
Stabilizer Lens

_ Now, truly stabilized optics. The new Schwem
~\§,\ ] ~ 74" ENG cameras and eliminates virtually all image

vibration. Smooth footage is obtained when
shooting from any moving vehicle—helicopter,

. truck, boat, motorcycle—even on foot—whether
the camera is hand-helid or on a tripod. The image is stabilized opti-
cally—not with braces or brackets.

Gyrozoom 60/300 Image Stabilizer Lens fits most

Zoom from 60mm to 300mm. This lens enables
you to shoot close-up from 1000 feet with a per-
fectly steady image. It is ideal for newsgathering
and sports coverage.

Compact and lightweight. The Gyrozoom
weighs in at approximately 6 Ibs. Power drain is
only 1 additional minute/hour.

Easy to operate. There’s no special training required. [t is as easy as
1. Attach 2.Aim 3.Shoot. : :

American quality backed by a full warranty. Fully warranted for 6
months with an optional service contract after warranty period.

To get the picture, you have to see the picture. Call Schwem Technol-
ogy today to arrange a free demonstration.
3305 Vincent Road, Pleasant Hill, CA 94523, Call Collect {415} 935-1226.
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ly, of Aston Electronics, Olathe, KS. John
Holton, board chairman for the parent
company, Aston Electronic Designs Ltd.,
London, serves as president of the U.S.
subsidiary.

Ivan Barton has been appointed na-
tional manager, federal marketing pro-
grams, Sony Video Communications
Division. Barton will be responsible for
implementing national and regional mar-
keting programs to the federal govern-
ment. He will be based in Sony's
Lanham, MD, federal marketing office.

Most recently, Barton was senior
government marketing manager, Dallas
region, Sony Video Communications. His
prior Sony positions included district
manager duties in Tulsa and Dallas.
Before joining Sony in 1974, he held
regional sales positions with RCA Broad-
cast and Philips Broadcast.

Thomas A. Schillinger, chairman of the
board of Sennheiser Electronic Corpora-
tion, announced the appointment of An-
drew A. Brakhan as president and chief
executive officer.

VIDEO DELAY WITH UNITY GAIN

DL 605 SERIES

* Rack mounted

¢ 10 PC boards plus power supply in
3% " high frame

¢ 7582 equalized to 5.5MHz

® one video channel per board
¢ delays from 10ns to 1900ns
® precise timing adjustment via

gold jumpers and fine trim

AN ON-BOARD VIDEO AMPLIFIER WITH 10 dB ADJUSTABLE
GAIN ALLOWS UNITY OUTPUT LEVEL AT ANY DELAY SETTING

broadcast video systems

1050 McNicoll Avenue, Agincourt, Ontario M1W 2L8
Telephone (416) 497-1020 Telex 065-25329
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For AM, FM, SCA
and TV modulation monitors.

Call (215) 687-5550 or write for more
information on Belar AM. FM. Stereo,
SCA and TV monitors.

L

WHEN ACCURACY COUNTS...COUNT ON...

LANCASTER AVE. AT DORSET. DEVON. PA 19333

ELECTRONICS LABORATORY, INC. )
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Stan Bauer, division manager,
Magnetic Products Division, Fuji Photo
Film U.S.A., announced the appointment
of Bradley Friedrich to the position of
marketing manager for the division.

Friedrich will be responsible for all
facets of the marketing functions for
Fuji's consumer and industrial magnetic
tape products businesses. Major areas in-
clude the development of business plans
both long and short term and supervision
of the product management functions,
advertising and promotions.

John Hartigan, national marketing
manager, Sony Intelligent Video Systems
Group, Park Ridge, NJ, will chair an up-
coming conference on videodisc
technology organized by the Institute for
Graphic Communications. IGC's first
European conference entitled, “Outlook
for Optical and Videodisc Systems and
Applications” was held April 17-19 in
Amsterdam, Holland.

The Boston-based IGC, a group com-
prised of scientists, investors and legal,
financial and marketing specialists, has
been internationally recognized for its
sponsorship of in-depth studies and con-
ferences in electronics and imaging
technologies. The purpose of the Amster-
dam conference was to provide an ex-
tensive overview of laser optical/video-
disc systems, particularly in interactive
applications.

Alpha Recording Corporation, Rich-
mond, VA, has appointed David Walker
to the newly created post of director of
operations and development. He will
oversee the marketing and development
of new products and product lines for
Alpha'’s various divisions.

Walker will concentrate on marketing
The Boss, the computer-controlled audio
editor developed by Alpha Automation,
and enlarging the market penetration for
Sonex and Sound-Tex, Alpha Acoustics’
line of sound reduction products.

Gerow D. Brill has joined Thomson-
CSF Broadcast, Stamford, CT as the
manager of camera and audio/video
products.

Before joining Thomson-CSF, Brill was
senior camera product manager for
Ampex Corporation, Redwood City, CA;
held several positions in audio/video
engineering for CBS Television Network,
New York City; and recently was na-
tional sales manager for Clear-Com Inter-
com Systems, San Francisco.

New Media Graphics Corporation,
Burlington, MA, announced the appoint-
ment of Martin Oakes as senior vice
president, sales, responsible for all
domestic and international sales. | :T))))}
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Eliminate

Move ﬁside With Tasc

ou've been thinking about

making the move to in-house
video. Or expanding your present
modest set-up into a fully professional
environment. You've had to depend
on outside sources for on-line work.
And possibly off-line as well. You've
been watching money drain out of
your budget. Lots of it. Money put
to far more profitable use in-house.

Now you can bring your production
inside. Allowing yourself the control,
time, and creative flexibility your
work deserves. TASCAM is ready
to help you make the move. Quickly.
Easily. Economically.

From training to point-of-purchase
videos, from the assembly line
to the board room, TASCAM
recorder/reproducers and mixers
give you the dependability, quality
and versatility essential to keeping
pace with the rigorous demands
of SMPTE production and post-
production.

Our 58 recorder/reproducer syncs
you into video interlock with a single
connector. This rugged 2" 8-track
gives you the performance capabili-

TASCAM's complete audio system brings video
production in-house with ease and economy.

ties and engineering depth of a 1”
machine. But at a fraction of the
cost. Full microprocessor 3-motor
servo control provides unsurpassed
editing speed and precision, taking
yourapidly to the point you're
after and stopping on
the dime.

Our 585 unique
Omega Drive ensures
smooth tape handling
and uniform tape
tension. It keeps tape
from stretching or
bouncing no matter how often you
start and stop. And assures clear,
clean signal reproduction.

The 58 links superbly to a complete
TASCAM system. Our M520 mixer
gives you the fast signal routing,
logical, easy-to-use board layout,
and full creative control vital to your
professional video productions.

And when you're ready for layback,
our b2 provides exceptional master-
ing capabilities, with the same
dependability, accurate SMPTE
control, and precise audio perfor-
mance as the 58.
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» Compalible with any
professional system.

For less elaborate productions, our
4-track 44B keeps SMPTE up to
speed for fast editing. Or integrate
it as a mastering machine for layback
from multi-track.

When you've got to balance sophis-
ticated audio capabilities against your
budget constraints:
Don't! TASCAM offers
the uncompromising
audio quality and
sturdy reliability of
equipment costing
much more. At any
price, TASCAM is the professional’s
total audio system for video inter-
facing. At this price, what are you
waiting for? Your TASCAM dealer
has full details or write TASCAM,
TEAC Professional Division,

7733 Telegraph Road, Montebello,
CA 90640 (213) 726-0303.

Copyright 1984-TEAC Corporation of America

TEAC I;rofessional Division
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CBS selects GWSC for uplink facilities

CBS has selected Group W Satellite Communications
(GWSQ) to provide uplink facilities for satellite distribution of
the CBS Television Network. According to the long-term
agreement, GWSC will provide four 2-way channels of uplink
and downlink ground segment services to the CBS Television
Network, directed at CBS-leased transponders on the Telstar
301 and Telstar 302 communications satellites. It is expected
that by December 1986, the service will be expanded to pro-
vide additional 2-way channels.

NRK takes ADS 1 telecines

The Norwegian state broadcasting authority Norsk Rik-
skringkasting (NRK) has taken delivery of its first two Rank
Cintel ADS 1 telecines.

These telecines will be located at the NRK studios in Oslo
where they will be used with NRK’s existing MK IIIC flying
spot telecines.

The telecine is specifically designed to meet the re-
quirements of broadcast TV stations and incorporates
features such as multiplex operation and electronic dirt and
scratch concealment.

Taft and SSS launch teletext service
Taft Broadcasting Company, Cincinnati, OH and Satellite
Syndicated Systems, (5SS), Cincinnati, OH, have launched
Electra, Taft's new national teletext news service. Electra is
produced by Taft at WKRC-TV, in Cincinnati. The station has
been broadcasting a local edition of Electra to area residents

since July 1982.

The Electra service features immediate updates on fast-
breaking national and world news, plus around-the-clock
coverage of sports, business and weather. Viewers can select
stories by entering a 3-digit code on a remote-controlled key-
pad/channel selector. Electra, the only nationally broadcast
World System Teletext (WST) service in the United States, is
available without charge to anyone who receives WTBS's
satellite signal and has a WST decoder.

Four companies add ACE

GEC-McMichael, Scottsdale, AZ, an international manufac-
turer of broadcast and studio production products, has re-
ceived four major orders for its ACE 4-field digital standards
converter.

The unit will be added by Turner Broadcasting/Cable News
Network, Atlanta; Magno Video, New York City and The
Video Tape Company, Hollywood. Turner Broadcasting will
use the converter in its expansion of programming of CNN to
Europe. Magno Video and The Video Tape Company will be
expanding their existing standards converter business with
the ACE to accommodate those customers who need material
converted by only an ACE.

English firm opens in U.S.

An American marketing subsidiary of Aston Electronic
Designs, London, opened in March. Aston Electronics was
formed to sell and service the Aston line of character genera-
tors in the United States and Canada. John Holton will serve
as president of the American subsidiary, which has offices at

A SIGHT
FOR SORE EARS.

B

If ears could talk, they'd scream for SONEX.

The only patented acoustic foam with a
specially sculptured anechoic design can
replace traditional studio materials for a

fraction of the cost. SONEX absorbs sound,

LET US PUT YOU IN

CONTROL

OF YOUR DUBBING OPERATIONS
WITH THE M-40 MACHINE CONTROL

pr—

LOW COST
8 FUNCTIONS

UP TO 99 MACHINES
GROUP ASSIGNMENTS

GANG ROLL FUNCTION
TRUE TALLY FEEDBACK
OPT. ROUTING SWITCHER CONTROL

THE M-40 IS A LOW COST CONTROL
SOLUTION FOR SMALL TO MEDIUM SIZE
VIDEO TAPE DUPLICATION SYSTEMS. IT
OFFERS SERIAL CONTROL DISTRIBUTION ON
COAX OR TWISTED PAIR. A MICROPROCESSOR
PROVIDES INTELLIGENT CONTROL OF MASTER
PLAYBACK AND RECORD VTRs. A UNIQUE
OPERATOR INTERFACE UTILIZING A VIDEO
DISPLAY AND MOUSE ALLOWS THE OPERATOR
NEARLY INSTANT CONTROL OF ANY OR ALL
VTRs BY SIMPLY

POSITIONING THE

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

and prices. .
SONEX is manufactured by Alpha A“d..@
2049 West Broad Street

Ilbruck and distributed
EXCIUSIVEIY to the pro sound Richmond, Virginia 23220 (804) 358-3852
industry by Alpha Audio.  Acoustic Products for the Audio Industry
Circle (86) on Reply Card

DISPLAY'S CURSOR. THE M-40 WILL
INTERFACE WITH ANY DEVICE THAT CAN
ACCEPT CONTACT CLOSURES. A SYSTEM
WILL TYPICALLY COST LESS THAN

$300 / MACHINE.

INTERPHASE
PO BOX 112

Allison Park, Pa. 15101
(412) 367=-3775
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531 North Murlen Road in Olathe, KS 66062.

The new subsidiary will market the Aston 3 charaater
generator. Features of the Aston 3 include left to right crawl,
multirow crawl, row compress and row expand capabilities
and left and/or right justification. Options include an
automatic subtitle controller, font composer for special logos,
memory recall keyboard and an animation programmer.

ADC changes name

Stockholders of ADC Magnetic Controls Company, Minne-
apolis, approved a proposal to change the company’s name to
ADC Telecommunications, Inc. at the 1985 annual meeting of
shareholders held on March 26, 1985, in Minneapolis. ADC
Telecommunications designs, manufacturers and markets a
wide variety of electromechanical and electronic products for
the telecommunications, broadcast and data communications
industries.

TAK acquires interest on Comprompter

Comprompter, La Crosse, WI, designer of electronic
newsrooms for the broadcast industry, announced that TAK
Communications, Vienna, VA, has acquired one-third interest
in the company. :

Comprompter ENR is a computer-based broadcast news-
room system that electronically prepares, organizes and
presents the newscast. The company also markets a similar
Commercial Producer’s version and Totaprompt, a portable
computerized electronic prompter for ENG/EFP mini-
cameras.

TAK Communications, which owns and operates one radio
station and four TV stations, is owned by Sharad K. Tak of
Potomac, MD.

Thomson develops Singapore metro’s
monitoring system
Thomson Video Equipment, a subsidiary of Thomson-CSF,
has been awarded an extensive contract to develop the video
monitoring system for the Singapore metro on behalf of a

“ French group led by Jeumont-Schneider. It covers 660 color

TV cameras connected by an optical fiber transmission sys-
tem to a central control room where 12 images selected from
522 video sources may be displayed simultaneously. The im-
ages from the cameras on the platforms are also transmitted
by microwave to the trains for display on monitor screens.

The underground in Singapore has 44 stations and four
lines of differing lengths, with the longest measuring 26km.
All the stations on each line are connected to the control
room by a network of 12 optical fibers in parallel arranged to
give an optical bus.

NDR orders Betacam equipment

Following negotiations with Sony Broadcast’s Branch in
Cologne, Nord Deutscher Rundfunk (NDR) has recently
placed an order for Betacam equipment.

Equipment to be supplied includes BVW-3AP camera/re-
corders, supported by BVW-10 players, BVW-40P editing
recorders, BVU-800 series high band U-matic recorders,
BVE-800 edit controllers and a wide range of accessories.

NDR is the public service broadcasting organization cover-
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THESOLUTION - THE PESCHEL
AUTOMATIC VOLTAGE REGULATOR
with the Peschel Variable Transformer
Meet Your Service Line Requirements, 50A to 1000A

With Improved: Input
Efficiency Ranges:
Reliability +9/-14%
Flexible Design £20%
pehvery & Service Options:

And: Line Drop
Smaller Size Compensation
Less Weight Rgzr?st;\g/o“age
Lower Cost Step-Up or

Step-Down
Individual Phase
Control
KEEPS YOUR PLANT RUNNING
WHILE: INCREASING PRODUCTIVITY
INCREASING EFFICIENCY
REDUCING MAINTENANCE COST
FOR LITERATURE WRITE
ON COMPANY LETTERHEAD

TO: HIPOTRONICS, INC., RT 22
BREWSTER, NEW YORK 10509

[lipotronics
OR CALL: 944-279-8091
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| SURGE What you don't see CAN hurt )

BT

Installed between the power source and equipment to be pro-
tected, the LEA line of Surge Eliminators will prevent equipment
loss and downtime due to High Current Surges, Overvoltage Tran-
sients and EMP.

They're available in powerline current ratings from 10 to 4,000
amperes for computer, Radio/TV Broadcast, industrial and other
loads.

LEA Surge Eiminators:
* Handle up to 50,000 joules of energy
* Dissipate 99% of lightning surges
* Handle surge currents up to 200,000 amperes
¢ Respond-in 5 nanoseconds
* Are available in 1 through 3300 KVA ratings
* Automatically reset
* Use a Multistage SERIES Hybrid design

To get all the details on the complete line of
LEA Surge Eliminators, simply call or write today.

f"%
ST s
\_f/ 12516 Lakeland Road

Santa Fe Springs, CA 90670

(213) 944-0916
TWX: 910-586-1381
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REI
PRO ADAPTER
MODEL 440

A complete two channel amplifier
system providing proper interface
of pro and semi-pro gear. Its
balanced output drives 600 ohm
lines at +4 or +8 dBm, keeps on
going to +24 dBm before clipping.
Dual fixed attenuators provide
—-10 dB nominal return. A tight
+Ys dBresponse in a 20-20 KHz
bandwidth provides remarkably
transparent sound. A super tool
at an affordable price. Just
$219.95 at better Pro Audio

Dealers.
ENGINEERED

R@l AUDIO SYSTEMS

8550 Second Avenue
Silver Spring, MD 20910
(301) 587-1800
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P4 CORNELL-

mlDUBILIER
Mica Capacitors

STOCK

VAGUUM
CAPACITORS

SURCOM ASSOCIATES, INC.

305 Wisconsin Avenue
Oceanside, California 92054
(619) 722-6162
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ing northern Germany with regional of-
fices in most major cities in its service
area.

Japanese firms buy VIRs

Ampex Corporation, Redwood City,
CA, has sold 30 of its VPR-6 VTRs to a
variety of broadcast and production
house customers in Japan.

Japanese companies choosing the
VPR-6 include NHK, Pioneer, JVC, Mat-
sushita, Toyo Recording, Nippon Colum-
bia, Tel Tech and ABC Eigasha. The
VPR-6 made its world debut at the Inter-
national Broadcasting Conference in
Brighton, England last September. It
combines many of the features of
Ampex’s VPR-3, along with the tape
transport and mechanical design of the
VPR-80. The VTR is built at the Audio-
Video Systems Division’s state-of-the-art
manufacturing facility in Colorado
Springs, CO.

Unique Recording installs
Solid State Logic

Unique Recording Studios, New York
City, has installed a fully computer-
assisted Solid State Logic SL 4000 E
series master studio system.

Unique's SSL features 48 channels with
total recall capability and the SSL studio
computer for tape machine management
and computer-assisted dynamic mixing.
This combination will give Unique the
ability to recreate complete details of all
console setups, allowing their clients to
modify mixes at any time.

Northwest Broadcast Systems

changes name

Northwest Broadcast Systemns, Seattle,
has announced its recent name change
to RF Specialties of Washington.
John Schneider, president, said the name
change was primarily a result of the com-
pany'’s association with the RF Specialties
Group, and its growing emphasis on the
sale of RF-related products for AM and
FM stations.

The RF Specialties Group is a new
association of broadcast equipment
dealers around the country specializing
in RF-related products. The other dealer-
ship organizations are also expected to
change their names to reflect member-
ship in the group.

ITN installs new editing systems

Independent Television News (ITN),
London, recently installed six Con-
vergence ECS-104 videotape editing
systems. The equipment was supplied
and installed by Acquis Limited, the
London-based sister company of Con-
vergence Corporation, Irvine, CA.

The system offers the same capabilities
as the ECS-224 editor and is being used

www americanradiohistorv com

e Sy = PWR SUPP, EQ,

PHONO, MIC,
. s TRANS, ACN,
W TAPE, VIDEO,
Stereo/Mano Pwr Ampl. LINE, OSC

FREE 32pg Catalog & 50 Audno/V|deo Applic.
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Video & Audlo DIst Ampls. TV Audlo & Recd Prod Consoles
OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038
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Have “"TWO-SHOT' Will Travel

= Switcher
» Mixer
« Identifier
* Color Monitors
LANG VIDEO SYSTEMS
700 Warrington Avenue
Redwood City, California 94063

. (415) 364-1287
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SESCOM, INC.
1111 Las Vegas Blvd. North
. III Las Vegas, NV 89101 U.S.A.

“the audio source” FOR ALL OF YOUR AUDIO NEEDS
CALL OR SEND FOR A COPY OF OUR CATALOG

CATALOG REQUESTS & ORDERS: (800)634-3457
OTHER BUSINESS:

(702)384-0993 TWX (310)397-6996
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PRECISION MAGNETIC

TEST TAPES

[

Standard Tape Laboratory, Inc.
26120 Eden Landing Road #5, Hayward, CA94545
(415) 786-3546
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on the Reader Service Card
in the back of this issue.
Complete the remaining in-
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New AIC
Custom Loading
From Coarc’

*Automatic Insertion Cassettes
COARC custom loads any length
videocassette and special format
videocassettes for use in automatic
commercial insertion equipment.

%' U-Matic Reloading

COARC completely rebuilds all
cassettes inside and out before
reloading with new, first quality 3M
Scotch Brand and Agfa videotapes.

12'" VHS and Beta

COARC custom loads high precision
cassettes with Broadcast quality
videotapes.

KCS MINIS for ENG/EFP
Now available — completely rebuilt
and reloaded with 3M Plus or Agfa.
KCS-10 $7.50
KCS - 18 $9.00

Guaranteed by COARC — the people who
gave reloading a good name.

CUSTOM LOADED VIDEOCASSETTES

PO BOX 2, ROUTE 217
MELLENVILLE, NEW YORK 12544
518/672-7202
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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.
Quantity discounts. Money
back guarantee. Order today.

e E R
CALL BILL JOHNSON
(301) 778-3240

EAGLE HILL ELECTRONICS, INC.
Route 2, Box 354 Chestertown, MD 21620
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G.E., Sylvania
and Wiko
long life lamps

Special Prices on many
numbers. Phone Toll Free.

14
Inc.
Box 10 Washington, lowa 52353

Ph: 800-426-3938 * In lowa 800-272-6459
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by ITN with l-inch C-format and high
band in mixed systems. The comprehen-
sive list management included in the
ECS-104 gives ITN the capability to re-
edit news and news feature stories easily
and quickly, and offers fast creative
editing. The editors are used for both ITV
and Channel 4 news programs on a daily
basis.

Shook/Magnetic Media
deliver ENG van

The ENG van featured at the recent
RTNDA convention in Shook Electronic
Enterprises’ booth is the second facility
Shook and Magnetic Media have
delivered to Texas Publishing Company’s
low power TV group in Northeast Texas.

Shook manufactured the unit using a
Ford E-350 chassis. It was completely
self-contained and included microwave
with a 30-foot mast.

Magnetic Media supplied the latest
state-of-the-art electronic equipment for
Shook to install. The system included
Hitachi's Z-31 broadcast cameras, Cross-
point 6112 switcher and Sony videotape
editing equipment.

This second facility will be used at the
Rose Channel in Tyler, TX. The first unit
went to Channel 18 in Cumby, TX, and is
presently being used as an ENG/EFP
studio facility.

KTRK-TV receives ENG
mobile facility

KTRK-TV, Houston, TX, recently
received their ENG mobile facility. They
plan to install their own electronic equip-
ment and be on the road with the van in
the near future. Shook Electronic Enter-
prises of San Antonio, TX, built the
custom van complete with microwave
and 42-foot mast.

M/A-COM MAC opens customer
training center

M/A-COM MAC, Burlington, MA, has
announced the opening of the MAC
Training and Conference Center. This
1200-square-foot audio-visual facility is
located in the M/A-COM complex.

It will provide comprehensive training
to customers in the areas of system
design, microwave radio theory and
system maintenance repair. The seminar
objective is to provide customers with
the expertise to operate and to maintain
M/A-COM MAC products in the field.

OSRAM names rep for video
product line

In a move to expand distribution of the
company’s video product line, Osram
Corporation, Newburgh, NY, has named
Video Components, Spring Valley, NY,
as authorized national rep for Osram
video products.

www americanradiohistorv com
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athena
A500

“The” cost-effective

® Phase-locks 1o
NTSC, PAL or
SECAM

o Constant T-V pull-
down fime at all
frame rates.

®1-2-4-6-8-12-
24 FPS stop and
single frame

o Capable of
computer or
programmable
control

® One year warranty

® Modular design

For more information confoct

L-W INTERNATIONAL
50 W. Easy St.,

Simi Valley,
California 93065, U.S.A.
Telephone: (805) 522-3284
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The state-of-the-art in television
cameras. Gombining multi-
microprocessor and triax technology.
With Philips petented prisms for the
highest sensitivity and matching
throughout the range. Designed for both
studio and field applications, even in
severe weather conditions. The LDK 6
family.

Top of the line is the LDK 6 camera.
Picture quality is the best that is
available — assured by optimized digital
scanning, shading and focus correction.

PHILIPS

&
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And by the finest 30mm or 25mm
Plumbicon tubes. Operational, set-up
and lens memories open a new world of
creativity. There is freedom in lens
choice too, as the camera head
incorporates an internal diascope.

And to make performance perfect and
consistent the LDK 6 micro computers
control over 1000 settings, including a
motor driven backfocus. A totally
automatic camera.

The LDK 26 using 18mm Plumbicon
tubes, offers LDK 6 performance.and

LDK 6 qualify. ..throughout the family

many of the same advancec features.

The LDK 614 is the portable partner
for either model; using the same triax
cable and control panels. Far maximum
flexibility the portable partner can be
used as a self-contained camera for
ENG type applications.

Already hundreds of users worldwide
have discovered for themseives the
LDK 6 family’s superb quality, flexibility
and low cost ownership.

Find out for yourself by asking for our
brochure today.

PHILIPS

Reliability through Quality
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LDK 6 Worldwide
Since the LD< 6 computer controlied television
camera beczme available two years ago, well over
300 have been sold worldwide.

The LDK 6 is setting a new quality standard for
studio-field cameras. :

Networks, groups, independents, pubiic stations,
remote production companies, universities, ranging
from large to small markets, have selected the
LDK 6 after side-by-side evaluations.

Users give high marks for picture quality, reliability,
ease-of-operation and ease-of-maintenance.
Production companies report high praise about
LDK 6 sharpness, color fidelity, anc low-ight level
performance.

Prove the new LDK 6 industry standard to yourseif.
A demonstretion (or better yet, a side-by-side
comparison with any and all competitive cameras)
will prove wry the LDK 6 is years ahead in design,
performance, and cost-effectiveness.

Use the coupon to request a demonstration at your
convenience.

For further information use the reader reply nos or send the coupon to:

PHILIPS TELEVISION SYSTEMS, INC.

900 Corperate Drive, PO Box 618 Mahwah, New Jersey 07430, USA
Tek: 201-529-1550 ~elex: 37-62558
- - S - - - -— - z;’au ——_—_-_ 1

Please send me further information on

0O LDK6camera O LDK26 camera (115
O LDK 614 3 Please arrange a demonstration  (116)

Name
Status
Organizatior
Address

&/

LIPS

. . TS S :_——“mww-
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OUR FM
MONITOR
DESERVES
A SECOND

GLANCE.

BUT IT DOESN'T NEED IT.

Engineers look twice when they first see
our 691 Stereo and SCA Monitor. But when
they start to use it, they find the 691's
meters are easily tracked in a single glance.
Like everything else about the 691, its
measurement displays are very well
thought out.

A color-coded system ties together the
associated displays, switches, and jacks for
a particular function or test. Select your test
by pushing a color-coded button and
simply read the results on all of the indi-
cators. It's as easy as it sounds.

Other benefits of the 691 include over 40
proof-of-performance and signal quality
measurements. Add a scope and use the
691 as a spectrum analyzer ... or get a
vector display of L/IR phasing. Perform a
Bessel-Null calibration in minutes. Measure
clipped composite accurately and quickly.

The 691 can now be optionally ordered to
measure two SCAs. There are many other
features . . . write or call for complete
information.

QEI Corporation

One Airport Drive U P.O. Box D
Williamstown, NJ 08094 T (609) 728-2020

Circle (105) on Reply Card
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Video Components will handle Osram’s entire video line, in-
cluding video lights and accessories.

RCA offers satellite syndication system

RCA American Communications, Princeton, NJ, has an-
nounced that it is offering TV program syndicators a distribu-
tion system to access commercial broadcast TV stations via its
Satcom Ku-band satellite system early in 1986.

RCA Americom will use two 45W transponders on its Sat-
com K-2 satellite, scheduled for shuttle launch this December.
To implement the system, RCA Americom is providing a Ku-
band antenna/receiver package to commercial TV stations.
The package is designed so that the TV station can receive
high-quality syndication signals from each of the two
transponders. Delivery of the antenna/receiver packages will
start this summer.

RCA Americom’s Ku-band spacecraft has been assigned or-
bital slots of 67, 77 and 87 degrees west longitude. Carrying
16 transponders each with 45W power, the satellites will be
the most powerful U.S. domestic spacecraft in service follow-
ing their launch. Markets to be served, in addition to broad-
cast and syndication services, include Satellite Master Anten-
na Television, direct-to-home TV distribution and private
voice, video, data and teleconferencing services for business
and government users.

WOSU/BE sponsor ’85 conference

The Fifth Annual WOSU/Broadcast Engineering Con-
ference, co-sponsored by the WOSU stations and Broadcast
Engineering magazine, will be held July 23-25, at the
Fawcett Center, Columbus, OH. The registration fees will be
the same as last year. For registration and exhibitor informa-
tion contact John Battison, director of engineering, WOSU
Stations, 2400 Olentangy River Road, Columbus, OH 43230.
The phone number is 614-422-9678.

Readers respond to Strictly TV topics

Some reader responses on some recent TV topics in BE are
worth sharing. In “Transmission Standards: A Reign of Confu-
sion,” (January) one reader pointed out the PAL-M variation.
PAL-M is a 60-field system with a 3.5761149MHz color sub-
carrier and a H/Sc relationship of 909/4. The horizontal line
frequency is 15.734 (as in NTSC) but the typical PAL 25Hz off-
set is not used.

To a former FCC FM/TV specialist, the horizontal sync in-
terval in “Inside TBCs” (February) should be clarified to coin-
cide with present FCC standards. The writer suggests three
other pulse widths should be given. Sync to end of burst may
have a maximum of 7.94ms; the breezeway between sync
and burst has a minimum of 0.38ms; and the sync rise time is
a maximum of 0.254ms between the 10 percent and 90 per-
cent points.

Although RS-170A uses half amplitude points to measure
pulse durations, FCC rules use a reference at 10 percent into
sync. Always refer to the FCC when making timing adjust-
ments. Non-standard or out of tolerance values could result in
an FCC citation.

Finally, in “Piezo-electric?” in the February issue, a choice
of words generated poor DT (dynamic tracking). The track
angle recorded in Type C format does not vary. When non-
standard speeds are involved, an apparent discrepancy from
the angle confronts a non-dynamic tracking head. Correction
voltages to the DT head result in proper tracking as seen in
scan B.

Purchase of ISI results in name change
The purchase of Industrial Sciences, Gainesville, FL, and
subsequent name change to Intergroup, Video Systems, has
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been announced by Gregg Smith, the new president of the
reorganized firm.

Changes instituted by the new management are a tripling of
the research and development staff, the addition of a
manufacturing engineering staff, and improved manufactur-
ing procedures with increased emphasis on quality control.
As a demonstration of confidence in their products, In-
tergroup has instituted a 30-day, no questions asked return
policy and a 5-year limited warranty on everything they
make. The policy is part of a larger effort to improve service
to Intergroup customers.

Intergroup, Video Systems manufactures a complete line of
teleproduction video and audio equipment.

RCA adds KC to satellite network

RCA American Communications, Princeton, N.J., has an-
nounced an $8 million investment to provide satellite private
line voice and data services to businesses in Kansas City in
April.

The facilities consist of a satellite earth station connected
via a microwave link to a central terminal office in the Bryant
Building downtown. Through these facilities, businesses in
the Kansas City area can transmit voice, data and facsimile
messages via private line to 17 other major business centers
in the United States.

Marconi installs VOA transmitter

A Chelmsford-based British company is to supply Voice of
America (VOA) with a shortwave transmitter to be installed at
Greenville, NC.

The order, won by Marconi Communication Systems of
Chelmsford via their U.S. office, marks the start of re-equip-
ment for VOA's multimillion-dollar modernization program.

The transmitter, B6127, will be built by Marconi in
Chelmsford and installed by their engineers with a team sup-
plied by Aydin Systems Division of San Jose, CA.

McHale accepts 400th ADO
The 400th Ampex Digital Optics (ADO) system has been in-
stalled at McHale Video Services, Honolulu, HI. The company
will use the ADO primarily in its work with local advertising
agencies. McHale's clients include Aloha Airlines, Hawaiian
Air, Mid-Pacific Airlines and MacDonald's.

Gotham sells out to Gexco

Stephen F. Temmer, president of Gotham Audio Corpora-
tion, New York, has announced the signing of an agreement
turning over all business activities of its wholly owned sub-
sidiary Gotham Export Corporation retroactive to Jan. 1,
1985 to a new company named Gexco International.

Gexco is owned by Paul Goldstein, vice president of
Gotham Export Corporation for nearly 19 years. Gexco will
continue the export representation of manufacturers such as
Lexicon, Switchcraft, MRL and Valley People.

The company’s address is 317 St. Paul's Ave., Jersey City,
NJ 07306; 201-653-2582.

Sound Genesis to handle time code module

Sound Genesis, San Francisco has been appointed the
Northern California dealer for TimeLine's new Lynx Time
Code Module. Introduced at the October 1984 AES Conven-
tion, the module is four independent functional units in a
single enclosure: wideband SMPTE time code reader,
multistandard SMPTE time code generator, audio/videotape
machine synchronizer and SMPTE 422 communications con-

troller for use with external editors.
(BE))

30 MILES 0I|I
1 WATT OF POWER

Imagine ultra-small size and 100%

- solid-state performance in the 7 GHz

band. Tx. wgt. 4.6 Ibs. With high power
output whenever you need it (1 watt
standard; optional 5 watt).

Imagine 2 standard audio channels.
Plus simplified C-MOS and FET cir-
cuitry designed to cut your power
consumption. Only 10 watts input for
1 watt output.

Now . . . imagine what the TVL 800-6F

can do for you. Call 1-800-323-6656.
TVL 800-6F ENG MICROWAVE

NEC

IMAGINE WHAT WE'LL DO FOR YOU

NEC AMERICA, INC., Broadcast Equipment Division
130 Martin Lane, Elk Grove Village, IL 60007
In Illinois 312/640-3792

Circle (106) on Reply Card

May 1985 Broadcast Engineering

www americanradiohistorv com

141


www.americanradiohistory.com

° TAPE TRUCK
%5 Model U5024 Ideal for
%" ENG or Operations use.
Holds up to 120 cased or 180
uncased tapes for easy stor-
age and transport. Optional top
shelf for extra work space.

EDITING CONSOLE

Model H8823 The perfect Beta-
cam editing station. Accom-
modates BVE-800 Controller,
BVW-10 and BVW-40 VTRs. A
compact, modular console with
heavy gauge steel construc-
tion. Other models available.

*T™M Sony Corp
For ourfree full-color FULL-
LINE CATALOG and the name of ( ) .
nearest dealer, call toll-free: 800 328 2952
THE WINSTED CORPORATION
9801 James Circle ® Minneapolis, MN 55431

@2 TELEX: 910-576-2740 Exw
Circle (107) on Reply Card

st RRE I
-In—
a-w-u.mu.

LAY

When YOU want

NICKEL CADﬁIUM
PE 52

28.8 volt 4 AH
Lighting or \ or
Camera. " 14.4 volt 8 AH
in one unit

dual output belt

L O with
© " four
built-in
charger

a name you can depend on
7201 Lee Hnghway Falls Church. Va. 22046 (703) 532-0700

Circle (108) on Reply Card
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INew products

Mlcrowave FM transmitter

i, <

A low-power microwave transmitter from /nternational
Microwave with a power output of 100mW (+20dBm) is
designed for short haul, line-of-sight communications. The
transmitter operates in the frequency range from 6.5GHz to
18GHz. A remote head is available. Designed as a companion
to IMC’s LCR series receiver, this transmitter can be used with
a standard FM receiver or with a multichannel link receiver.
The LCT transmitter measures 11.25” x 5.00” x 6.35”. Up to
three units can be accommodated in a single rack, or the LCT
transmitter and the LCR receiver can be mounted together in
one 19-inch rack.

Circle (316) on Reply Card

Beam supply drawer

MCL, designers and manufacturers of RF components and
systems for satellite and other applications, has announced
the availability of an SCR regulated beam supply drawer for
MCL’s Klystron high-power amplifiers series 10000.

This supply drawer has wheel mounting for installation
ease (front wheels have swivels), easy maneuverability, max-
imum drawer weight of 450 pounds, and includes elapsed
time meters for both filament and beam operating hours. It
has subsystem circuit breakers which are mounted on the
front panel; 115Vac standard utility outlets with separate feed
10A capacity and has an SCR regulation circuit which pro-
vides variable boost series aiding. The circuit provides +25
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percent regulation over +11 percent line variation. The SCR

circuit output constitutes 12.5 percent of overall beam volt-

age; has beam supply ripple of less than 20Vac on 8300Vdc.
Circle (319) on Reply Card

High-definition cable

Mogami Products Division has introduced a miniature cable
for improving the audible quality of professional and in-
dustrial audio systems. The 2799 cable is 0.126 inches in
diameter but contains four high purity 60-strand copper con-
ductors twisted together in a quad configuration. When used
as a single balanced cable, it is equivalent to a 22-gauge wire.
Because of the small size, the cable is ideal for pulling through
conduit and for use in high-density rack and console systems.

Using the quad design technique, the cable offers an
economical method for reducing electromagnetic induction
and crosstalk from problem sources such as motors, light dim-
mers, power lines and high level adjacent signals.

Circle (321) on Reply Card

Radio computer system

The Broadcast Micro Division of Data Communications an-
nounced three versions of its BIAS PC radio computer system.
The product has been expanded to serve a variety of radio
market sizes for sales, traffic and accounting applications.
Each is IBM PC-based and is offered as an off-the-shelf or turn-
key package. Models include small market, single user and
multiple user.

The small market radio is based on the IBM-XT, and is
trimmed down from the full size system. Its target is small
radio stations not needing the system's reporting and ac-
counting features.

The single user radio contains the complete offering of pro-
grams for sales and traffic departments. Features include traf-
fic, billing, logging, availabilities, orders, sales management
reporting, invoices, affidavits and accounts receivable. Other
programs include music format control, word processing elec-
tronic spreadsheet and communications. The IBM PC-XT or
IBM PC-AT-based single user system may be upgraded to the
multiple user version.

The multiple user radio includes all the features of the
single user with the capability to add workstations onto the
central processor. An IBM PC-AT serves as the CPU with ter-
minals or other IBM PCs acting as remote workstations.
Several users may share the system simultaneously.

Circle (322) on Reply Card (BE))

4 )
PHONE PATCH!

ES 212

HYBRID TELEPHONE INTERFACE

PHONE PATCH! has been evolving for the last ten
years in Los Angeles area Radio Stations, Televi-
sion Stations and Recording Studios. The special
needs of broadcasters are met because the
signal quality is unexcelled. Now ES 212 is ready
for your facility.

PHONE PATCH! reproduces telephone audio
cleanly and quietly—the sound is not tinny, spit-
ting, compressed, noisy or narrow. It is as wide,
clear and natural as the telephone line will per-
mit.

PHONE PATCH! is not just another interface
device. It is a quality broadcast instrument, fully
compatible with the requirements of fine audio.
If you depend on the quality of your audio to stay
competitive, you don't need a “device.”

You need a real instrument, ESE's PHONE PATCH!

5995

142 SIERRA ST., EL SEGUNDO, CA 90245
(213) 322-2136

N _

Circle (109) on Reply Card
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From the Convergence Corporation comes the ECS-200 Series Video
Editing Control System, which facilitates visual editing to a degree that we at
Camera Mart have wanted to offer you for a long time.

The heart of the ‘user- frlendly” ECS-200 is the joystick which enables
the editor to move a “piece” of reality slower or faster in time.

To make things even easier, one or two keystrokes control most functions.

The ECS-200 Series accurately stores away your every creative
decision and lists in frame accurate time code all your visual ins and outs,
duration of transitions, and identities of all your source material.

The three ECS-200 Series models will store from 50 to 850 lines of edit
material in their internal memory. An expanded “409” feature will clean
overlaps only, inserts only, or both. it will join match frame edits, and group
video edits recording to audio channel for quicker, one-pass auto-assembly.

It's new, and, as you'd expect, it's available right now from Camera Mart.
The more you know about video, the more you can
rely on Camera Mart.

ameiz Mar

The s INC.

456 West 55th Street, New York 10019 « (212) 757-6977/Telex: 275619
304 First St., Liverpool, NY 13088 « (315) 457-3703

Sales -« Service - Rental

Clrcle (91) on Reply Card
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I 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.
CONSULTING ENGINEER SERVICES

6816 Westview Drive
Cleveland, OH 44141
(216) 526-7187

EVANS ASSOCIATES

JCONSULTING TELECOMMUNICATIONS ENGINEE
AM-FM-TV-CATV-ITFS-LPTV SATELLITE
216 N. Green Bay Road
Thlensvllle, Wisconsin 53092
Phone: (414) 242-6000 Member AFCCE

R. L. HOOVER

Consulting Telecommunications
Engineer
11704 Seven Locks Road
Potomac, Maryland 20854
301-983-0054
Member AFCCE

D. L. MARKLEY

& Associates, Inc.

CONSULTING ENGINEERS
206 North Bergan
Peoria, 1llinois 61604
(309) 673-7511
Member AFCCE

Racdiotechnicues

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

ENTERPRISE ENGINEERING P.C.
Consulting Engineers
F.W. Hannel P.E.

P.O. Box 9001
Peoria, lllinois 61614
(309) 691-4155 Member AFCCE

HORIZON INTERNATIONAL

:‘ Broadcas! Implementation Engineering

Best. & Video Facility Design & Instailation
Systems Evaluations & Critiques

Emergency Service & Support

3837 E. Wier Ave., Suite 1, Phx., AZ 85040
602-437-3800

ALL JAPAN RADIO & TV
ENGINEERING SERVICES CO,

RADIO & TELEVISION CONSULTANTS,
BROADCASTING SYSTEM, CATV SYSTEM,
ARCHITECTURAL ENGINEERING & DESIGN,
EARTH STATION WORKS FOR B §
Address: Kyodo-bldg. 41- | Udagawa-cho,
Shibuyaku, Tokyo, 150, JAPAN.  Phone:
Tokyo 03-464-4874 TLX:J29518 NHKINT

CavL T PECALSTS

fAuTeR

Associates Inc.

Professional Magnenc
Auaio Head Recondioning

9 HEsgamy Dmve
MLER PLACE NY 19764

ROBERT P AUTERY

(516) 331-5022

SMITH and POWSTENKO
Broadcasting and Telecommunications
Consultants
2033 M Street N.W., Suite 600

Washington, D. C. 20036
(202) 293-7742

BLAIR BENSON

Enginsering Consultant
TV Systems Design and Operation
23 Park Lane

Norwalk, CT 06854
203-838-9049

-BROADCAST ENGINEERING
SERVICE COMPANY
TV-FM-AM Field Engineering—
Emergency Maintenance ~ Turnkey Instaliation —
System Design— Survey and Critique —
Interim Maintenance or Chief Engineer

B E S COMPANY

100 Star Trail. New Port Richey, Fla. 33553, 813-868-2989

T & G OPTICS, INC.

71-01 INGRAM STREET
FOREST HILLS, NY 11375
COMPLETE REPAIR SERVICE FOR COLOR TELEVISION
CAMERA BEAMSPLITTER OPTICS. LENSES, COATINGS,
MULTIPLEXER MIRRORS. FILTERS ANO PROJECTORS:
WRITE OR CALL GERALD PINCUS (718) 544-8156 twen-
1y four hour service with pleasure.

Consultants

Television

Motion Picture

Theatrical

Lighting ® Rigging

Facility Design ® Programming

72 County Road ¢ Tenafly, New Jersey 07670
201-567-6664

John Aalto, P.E.
Consulting Engineer
TELEVISION PRODUCTION AND POST PRODUCTION SYSTEMS
DESIGN AND PROJECT MANAGEMENT

4534 Van Noord Avenue

(818) 784-2208 Studio City. CA 91604

SELLMEYER & KRAMER, INC.
CONSULTING ENGINEERS
J.S. Sellmeyer, P.E., S.M. Kramer, P.E.
AM FM TV MDS ITFS LPTV CATV
APPLICATIONS « FIELD ENGINEERING
P.O. Box 841 Mckinney, TX 75069
(214) 542-2056

0. L. Angevine, P.E. Eric Neil Angevine, P.E.

« \\\\\_ANG EVINE ACOUSTICAL
§§§§ CONSULTANTS, Inc.
N\ WEST FALLS, N.Y. 14170

| (716) 6520282
MEMBER: National Councit of Acoustical Consultants

7349 DAVIS ROAD

Why not run your business
card here?
Only $60 per insertion.
Frequency discounts available.
Call 913/888-4664

STARLIGHT COMMUNICATIONS, INC.
Satellite Down-Linking
Satellite Systems

& Repair

BRUCE BLUMENTHAL
(312) 459-4122

P.O. Box 523
Northbrook, IL 80085

TERRY REAVES ENGINEERING

FCC Filings - Turnkey Systems - Coverage Predictions
FM - AM . STL - RPU - 2 Way FM - Satellite
Computerized AM Broadbanding
MAINTENANCE - EMERGENCY OR CONTRACT
(904) 351-0469

5004 N.E. 18th Court, Ocala. FL 32670

Why not run your business
card here?
Only $60 per insertion.
Frequency discounts available.
Call 913/888-4664

Why not run your business
card here?
Only $60 per insertion.
Frequency discounts available.
Call 913/888-4664

Why not run your business
card here?
Only $60 per insertion.
Frequency discounts available.
Call 913/888-4664
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33 ... 201/348-7336

108 ....703/528-5861
103 ....312/297-0955

34 ..... 301/589-2662
105 ....609/728-2020
94 ..... 301/587-1800
49 ... 516/488-7300
17 ... 818/843-7022
69 ..... 415/935-1226
18 ..... 800/843-3338
32 ... 212/944-9440
98 ..... 800/634-3457
102 ....800/426-3938
55 ..... 212/315-1111
25
20 ..... 408/378-6540
....... 213/453-4591
99 ..... 415/788-3546
40 ..... 800/821-0019
74 ..... 615/254-5651
95 ..... 619/722-6162

120 ....914/273-9150

121 ....213/726-0303
....... 408/379-1881

5
65 ..... 914/358-8820
[(CIFTTT 413/568-9581
36 ..... 303/465-4141
70 ..... 303/465-4141
19 ... 800/453-8782
72 ... 415/592-1221
16 ..... 415/592-1221
78 ..... 516/842-1815
....... 416/438-6550
107 ....800/328-2962
58 ..... 800/328-2962
....... 800/328-2962
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I ClaSSi/. ied I EMPLOYMENT SERVICES

Advertising rates in Classified Section are $1.25 per
word, each insertion, and must be accompanied by
cash to Insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge, $30.00.

For ads on which replies are sent to us for forward-
ing (blind ads), there is an additional charge of $35.00
per insertion, to cover department number, processing
of replies, and mailing costs.

Classified columns are not open to advertising of
any products regularly produced by manufacturers
unless used and no longer owned by the manufacturer
or distributor.

TRAINING

ELECTRONICS DEGREE by correspondence. Earn
A.S.E.T,then B.S.E.T. Free catalog. Grantham College
of Engineering, 10570 Humbolt St., Los Alamitos, CA
90720. 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

WE PLACE \
TV and Video Engineers
COAST TO COAST
[All Levels, But Not Operators]
ALL FEES PAID BY EMPLOYERS
Phone/Resume

KEY SYSTEMS

Westminster Road
Wilkes-Barre, PA 18702

Phone Alan Kornish at

EQUIPMENT FOR SALE

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-tf

TRANSMITTER TUBES REPROCESSED —Save 40 to
50%. 3CX2500, 4CX5000, 4CX15000 and many others.
Write for details. FREELAND PRODUCTS CO.,, Rt. 7,
Box 628, Covington, LA 70433. (504) 893-1243. 6-79-tfn

COPPER! For all your broadcast needs. #10 Ground
radials, 2, 4, 6, 8” st rap, counterpoise mesh.
317-962-8596. Ask for Copper sales. 3-85-5t
RCA TT-10AH HIGH BAND color transmitter. Present-
ly on channel 8. Very good condition. Still installed.
Can be seen operational. You remove and ship.
Avallable immediately. $10,000 or best offer. Eric
Dausman, C.E., (408) 758-8888. 4-85-2t

1”7 TEKTRONIX 1480 Waveform Monitor and 2 Conrac
SNA Video Monitors. Broadcast Parts & Service, 360
Bohannon Road, Fairburn, Georgia 30213. (404)
964-3764. 4-85-2t

BROADCAST EQUIPMENT —VHF low, NTSC, 20 KW
OR MORE TRANSMITTER, TOWER, ANTENNA,
STUDIO EQUIPMENT, TEST EQUIPMENT, (203)
625-0393 DAVE. 5-85-1t

RADIO STUDIO EQUIPMENT for air and 4-track pro-
duction studlos including Auditronics 110 consoles,
4T MCI decks, STLs, processing and more. Excellent
condition! Large SASE for list to: Jim Stitt, WLLT
Radio, 1132 West Kemper, Cincinnati, OH 45240.
5-85-1t
FOR SALE: Three used Otari MX5050QXH4SH 10" reel
to reel Four Channel tape recorders. $900/recorder.
Cail 303-753-0043, ask for Bob. 3-85-3t

OFF-LEASE/REPO CAMERA SYSTEMS, including
RCA TK-760, Hitachi SK-80A & SK-96, and Sony DXC-
Mk3. Contact Bob Jagemann at SCIENTIFIC CLEAR-
ING HOUSE, 471 Atlas, Brea, CA 92621, 714/529-9666.

1-85-6t

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, one kw or greater powered AM and FM
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

NON-PROFIT, INTER-DENOMINATIONAL, MISSION-
ARY-ORIENTED Christian organization seeking dona-
tions of video production equipment. Will give tax-
deductible receipt. Call John Hamilton (501) 446-2252
or Box 447-Video Dept., Jasper, Ark. 72647. 5-85-1t

(717) 655-1458

VIDEO TECHNOLOGY MAINTENANCE PROGRAM
GRADUATES. Highly effective video maintenance
training program will have licensed graduates avail-
able for internships in time for summer relief this year.
Hands on coursework includes digital & solid state
electronics, video tape repair & engineering equip-
ment maintenance & operation. Contact: Ms. Joanne
McArdle, Wayne County Community College, 801 W.
Fort Street, Detroit, M1 48226, (313) 496-2590.  5-85-1t

RADIO BROADCAST MAINTENANCE ENGINEER:
WYNC AM/FM, New York's Public Radio outlet has an
opening for a first rate maintenance person. This per-
son will have “Hands On” abilities on audio consoles,
cartridge machines, reel tape recorders and related
transmission equipment. The right person will move
into management of maintenance area slowly and
gracefully. Salary 28K-33K. If you are a highly
motivated individual and self-starter, send resume to
Coleen Cleeve, WNYC, 1 Centre Street, New York, NY
10007. EOE. 5-75-1t

10,000 RAD!IO AND TV JOBS a year for men and
women are listed in the American Radio job market
weekly paper. Up to 300 every week. Engineers, DJs,
Newspeople, Program Directors, Production, Sales.
All markets, all formats. One week computer list,
$6.00. Special bonus 6 weeks, $14.95. You save $21.00.
American Radio Job Market, Dept. 3, 1553 North
Eastern, Las Vegas, Nevada 89101. 7-84-tfn

HELP WANTED

CHIEF ENGINEER, KMET-FM, LOS ANGELES, a top
rated AOR station, is seeking experienced Chief
Engineer to head its Engineering Department. Ap-
plicants must be experienced at studio construction
and maintenance, remote broadcasts, transmitter and
antenna construction and maintenance. Please send
resumes to Philip Harris, Director of Engineering,
Metromedia Radio, 19th and Walnut Streets, Phila-

delphia, PA 19103-9467. EQE. 5-85-2t
T.V. Engineer
Responsible for planning, operation, and

maintenance of the Instructional Television Net-
work’s microwave transmission system, RF and
land line talkback systems. Three years ex-
perience as an audiovisual engineer including all
phases of operation and maintenance. Ex-
perience in RF and field operation such as ITFS is
required. College degree or equivalent in
mechanical engineering, electrical engineering or
related field. Salary $2726-3290 month. Apply by
6/1/85 to: Office of Personnel & Employee Rela-

tions.
18111 Nordhoff Street

Northridge, CA 91330

AN EQUAL OPPORTUNITY, AFFIRMATIVE
ACTION, TITLE IX & SECTION 504 EMPLOYER

California State
University, Northridge

MAINTENANCE ENGINEER for N.Y.C. post-
production company. Must have 3-5 years experience
in maintaining Sony 1", GVG switcher, Quantel, CMX,
Sony %", RCA 2" quads and other related equipment.
Experience In systems design helpful. Salary com-
mensurate with experience. Video 44, 219 East 44th
St., New York, N.Y. 10017 212/661-2727. 2-85-tfn

DIRECTOR ENGINEERING/TECHNICAL ADMINIS-
TRATION for VHF television station in highly com-
petitive top 20 market. Ideal candidate will possess at
least ten years’ experience in commercial broad-
casting, strong administrative and interpersonal
skills, extensive knowledge of all technical aspects of
television station operations, and exceptional ability
in fong range facilities and capital planning. An equal
opportunity employer. Send resumes to Broadcast
Engineering, Dept. 640, 9221 Quivira Road, Overland
Park, Ks. 66215. 3-85-3t

FIELD ENGINEER — TRANSPORTABLE EARTH STA-
TION. Boston-based satellite communications com-
pany has immediate requirement for qualified FIELD
ENGINEER to operate and maintain network quality
C-Band transportable uplink stations. Ideal candidate
will have FCC 1st Class (or General Class) radio/tele-
phone license; post secondary engineering education,
proven knowledge of operation and maintenance of
video and satellite systems as well as proven knowl-
edge of audiolvideo as used in broadcast communica-
tions. Please send resume to: Ms. J. Finkle, Box BE,
502 Sprague Street, Dedham, MA 02026. EQUAL OP-
PORTUNITY/AFFIRMATIVE ACTION EMPLOYER.
5-85-1t

ASSOCIATE TV ENGINEER will be responsible for
supporting the maintenance of production equipment
and technical standards in the Institute’s television
studio. A strong background in digital and anatog
electronics is required. Applicants must have two
years’ efectronic training or the equivalent in educa-
tion and experience. Send resume to SAS Institute
Inc., Department BE-0585, Box 8000, Cary, N.C.
27511-8000. 5-85-1t

TELEVISION HELP WANTED—TECHNICAL. Assis-
tant Director, Engineering—minimum 3 years ex-
perience maintenance of at least 3 of the following:
Quads, 1" VTR, VCRs, Video switchers, cameras, UHF
transmitters. Formal technical training required.
Supervisor experience desired. Resume to: Bill Ellis,
KOZK-TV, MPO Box 21, Springfield, MO 65801. EQE
M/F. 5-85-1t

STUDIO BROADCAST ENGINEER: KCWC-TV/IFM
seeks an experienced studio broadcast engineer to
handle installation, operation, and maintenance of its
100KW Channel 4 PBS facility and its 3KW educa-
tional FM facility. Both facilities are housed at Central
Wyoming Collegg, a small, rural community college
150 miles from Teton & Yeliowstone National Parks.
The job requires a thorough knowledge of basic elec-
tricity, electronics, pulse and digital circuitry, audio
equipment %-inch and one-inch video tape recorders,
vldeo switchers and routers as well as a varlety of
other audio and video equipment required. Apply by
May 31, 1985 with letter of application, CWC applica-
tion form, resume and three letters of recommenda-
tion to: Patricia Sturdevant, Personnel Director, Cen-
tral Wyoming College, 2660 Peck Ave., Riverton, WY
82501. Central Wyoming College is an Equal Oppor-
tunity Employer. 5-85-1t

TV BROADCAST TRANSMITTER ENGINEER — Must
have extensive experience with broadcast transmit-
ters and hold valid F.C.C. operators license. RCA “F”
line experience a plus. Must have ability to trouble-
shoot and maintain terminal gear, STL, ENG/EFP
microwave, digital systems and earth station hard-
ware. Experienced only. Contact Bill Seaman,
Manager of Engineering—WTVN-TV, 1261 Dublin
Road, Col., OH 43216, 614-481-6663. 5-85-2t

IMMEDIATE OPENING for TV Maintenance Engineer
with minimum of one year experience in maintaining
TV Studio Equipment. KBIM-TV is an equal opportuni-
ty employer. Send Resume to Gene Rader, KBIM-TV,
P.O. Box 910, Roswell, N.M. 88201. 4-85-2t

CHIEF ENGINEER: FOR AM PUBLIC RADIO STATION
IN SOUTHCENTRAL ALASKA. Responsible for overall
studio, transmitter, satellite receiving equipment
operation. 3 years broadcast engineering experience
and proficiency equivalent to FCC 1st class licensee
required. AM experience preferred. 30 hriwk position
with full sick leave, vacation and insurance benefits.
Salary: 21,000-24,000 adjusted D.O.E., AA/EQE. Open
until filled. Send resume to KBBI-AM, 215 Main Court,
Homer, Alaska, 99603. 5-85-1t

wWwWw.americanradiohistorv.com

ENG MAINTENANCE ENGINEER: Because of expan-
ding operation, KTUL Television has an immediate
opening for an ENG Maintenance Engineer. The ENG
Maintenance Engineer will maintain and repair ENG
cameras, VCR's, editing facilities, and various related
equipment. Prefer two years of college or technical
training in a related field or three years technical ex-
perience In television. Applicant shouid have
mechanical abilities. General Radiotelephone license
or equivalent is required. Send resume to Personnel
Director, KTUL Television, Inc., P.O. Box 8, Tulsa, OK
74101; or apply in person at KTUL Studio, Lookout
Mountain, between 8:30am-5:30pm, Monday through
Friday. KTUL is an Equal Opportunity Employer. KTUL
provides a very competitive salary and benefits
package. 5-85-1t

May 1985 Broadcast Engineering
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is the professional leader in television
broadcast design. We have developed facilities
for a broad range of clients from networks to
governments to major corporations.

If you have above average abilities and you'd
enjoy the challenge of working with the industry’s
top engineering design professionals, we’d like to
talk to you.

TELEVISION SYSTEMS DESIGN ENGINEERS

Diversified responsibilities include engineering
design, project planning and management for a wide
range of facilities. Minimum of 3 years professional
engineering experience and BSEE or equivalent
essential, Operations experience desired.

MARKETING/SALES ENGINEER

Thorough knowledge of broadcast television
systems and their operation is essential. Respon-
sible for developing new and existing client contacts,
preparation of engineering pfoposals, and project
supervision and follow through. Minimum of 10 years
broadcast industry experience with 5 years
marketing/sales responsibility.

If you're looking for an opportunity for growth

Number one technical publication in broad-
cast field, BROADCAST ENGINEERING,
has excellent opportunity for radio/audio
expert. Will write articles on technical
aspects of radio, edit materials from out-
side contributors and offer technical
assistance and expertise to other publica-
tions within electronics division. Must have
extensive experience and knowledge of
radio engineering. Technical degree pre-
ferred. We offer competitive salary and con-
tinuing growth potential. Send complete
resume with cover letter and salary re-
quirements to: Personnel Director, [N-
TERTEC PUBLISHING CORP., P.O. Box
12901, Overland Park, Kansas 66212.

and personal achievement, let us hear from you.
For confidential consideration, .
send your resume to: i
EQE M/FIH

Glendd
~____An:Equal Opportunity Employer

AUTOMATED COMPACT MASTER CONTROL SWITCHER
6150BK

5I508K
HASTER CONTACL SMITCRER

*16 INPUTS * STEREO AUDIO OPTION
* REAL TIME CLOCK * AUTOMATIC AND MANUAL FADERS
* FOUR INPUT DOWNSTREAM KEY * COLORIZER

* FADE TO BLACK * “DUCK” MODE FOR VOICE OVER

* TWO PROGRAMMABLE EVENTS

* EFFECTS OPTION

* MATTE AND INSERT KEY
6150BK $15,900.

EFFECTS OPTION $2,700. STEREO AUDIO $3,300.

95 PROGRESS STREET ¢ UNION, NJ 07083
(201) 688-1510  TELEX 9104901990

Circle (110) on Reply Card
148 Broadcast Engineering May 1985
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BROADCAST.

enGineeriNG

the journal of broadcast technology
P.O.Box 12937 » Overland Park, Kansas 66212 » 913-888-4664

ADDRESS CHANGE CARD ]
AND FREE SUBSCRIPTION FORM BRoaocaSB
, . enGINeeriNG
Use the card to the right for new subscriptions or change of address. Please
fill in the form completely. You need to complete this form ONCE A YEAR to the journal of broadcast technology
remain on subscription list.
prion fis n P.O. Box 12937, Overiand Park, KS 66212
To apply for a BROADCAST ENGINEERING (free) subscription you must «IMPORTANT
answer all questions. Fill in the form at the right completely. ) , )
Do you wish to receive or continue receiving your tree subscnption?
For Address Change, you must incilude Company Name, or Station Initials, o Yes T No
and complete Street Address in shaded box at right.
TO ENSURE UNINTERRUPTED DELIVERY TO NEW ADDRESS, BE SURE TO I
AFFIX LABEL FROM COVER IN SPACE PROVIDED AT RIGHT AND ANSWER
_ALL QUESTIONS. For address change you MUST aftix label from
| 1. Please check the ONE type of facility or operation that best describes cover here. Print new address below and
your business classification: answer ALL questions.
LowpowerTVstation .. ...t 0 19
TV station. ..o 0 20
AMSEAtION . ...t e e o 21 VR
FM station ... e 0 22
A M & M S O P R P R PP R P PP EEEEEEEE 0 23
= TV&AMstation. ... ... ... . e 024
g TVE&FMstation. ... ... o 0 25
o TV, AM&FMstation ... ... O 26 i .
B CATVIACIiY .. .ooesos e g 27 | Please printor type:
5 Non-broadcast TV including Name
% cClosed circuit TV CCTV) i e e 0 28 Title
@ Recordingstudio.......... ... ... i 0 29 .
S Teleproduction facility .. ... ... ... O 30 Station or Co.
Microwave, relay station Co. Address
orsatellite company . ... e 0 31 .
GOVEIMMENT . . oo o ittt e e 0 32 | City State Zip
Consultant (engineering or I
management). . . ... 0 33
Dealer, distributor or manufacturer......... ... ... .. ... ... ... ... .... 0O 34
Other:Specify . ... O
- Other (please specify)
2. If you checked 20 through 26 above, which of the following best describes
your over-the-air station: (Check only one.)
COMMETCIAL .« o ot ottt e et e oA
EdUCAtioNal . .\ttt OB
RElGIOUS ...ttt e ac
Campus low frEQUEBNCY + . o oo o e e et e O D
COMMUNILY . ottt e et e e e e e e OE
MUnicipally OWNEd ... e OF
3. Check the category that best describes your titie: (Check only one.)
Company management —chairman of the board, president, owner,
partner, director, vice president, general manager (other than in charge of
engineering or station operation management) and other corporate and
financial officials .. ... .. . . ... . 0 A
Technical management & enginesring — technical director or manager, chief
engineer, other engineering or technicaltitltes ........................ OB
Operations & station management/production & programming — VP
operations, operation manager/director, station manager, production
manager, program manager, news director and other operations
titles ... o TS OocC
0 D Other: Specify
4. IMPORTANT: Check the statement that best describes your role in the
purchase of major communication equipment components )
and accessories.
Make final decision to buy a specific makeormode! ................... O
Recommend make or model tobe purchased ......................... [
Have no part in specifyingorbuying .. ............ ... ... ... .. ... .... O
5. If none of the foregoing businesses or occupational categories fits your
situations, please describe specifically your occupation or interest in
BROADCAST ENGINEERING magazine. .. ... ....................... O
You must date and sign in this space... Required
Signature Date

: THANK YOU. NOW DETACH AND RETURN THIS PORTION.

. I 855
Www.amerlcanradlgﬁlstorv.com
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N

. Please check the ONE type of facility or operation that best describes your business classification:
19 O Low Power TV Station 29 O Recording Studio

20 O TV Station 30 O Teleproduction Facility
21 O AM Station 31 O Microwave, Relay Station or Sateliite
22 O FM Station Company

® 23 [0 AM & FM Station 32 3 Government

enGINeeRING bR T

After that date, please contact manufacturer directly.

26 O TV, AM & FM Station 34 (1 Dealer, Distributor or Manufacturer
1. IMPORTANT: Do you wish to receive/continue to receive BRDADCAST ENGINEERING FREE? 27 O CATV Facility
O Yes O No 28 [ Non-Broadcast TV including O Other
Closed Circuit TV (CCTV) (Please specify)
3. If you checked 20 through 26 above, which of the following best describes your over-the-air
Your signature is required Date station: (Check only one.)
A [1 Commercial C O Religious E O Community
Please print or type: B 1 Educational D O Campus Low Frequency F O Municipaily Owned
4. Check the category that best describes your title: (Check only one.)
Name A O Company Management —Chairman of the Board, President, Owner, Partner, Director, Vice
President, General Manager {other than in charge of Engineering or Station Operation
Title Management) and other Corporate and Financial Officials
B [0 Technical Manag & Engineering — Technical Director or Manager. Chief Engineer.
- . Other Engineering or Technical Titles
Llaanizatoneyiin C O Operations & Station Manag t/Production & Progr ing— VP Operations, Operation

Manager/Director. Station Manager Production Manager, Program Vanager. News
Director and other Operations Titles
D (O Other: Specify

Street or box

City State —Zip 5. IMPORTANT: Check tne statement that best describes your role in the purchase of major
icati quip p ts and ies.
Phone () O3 Make final decision to buy a specific make or model
. O Recommend make or model to be purchased
SAVE TIME: Use peel-off address label for faster service. 1 Have no part in specifying or buying

SEND ME MORE INFORMATION about products or services | have circled.

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2i 22 23 24 25 26 27 28 29 30 31 32

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 55 57 58 59 60 61 62 63 64 F R

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 8 82 83 84 85 8 87 88 89 90 91 92 93 94 95 96

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 FASTER

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160

161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 1
193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 ACTION L |
205 226 227 228 229 230 231 232 233 234 235 236 237 238 230 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256

257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 | . diate i
289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 ave an immediate in-
321 322 323 324 325 326 327 328 320 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 terestin the items I've in-
353 354 355 356 357 358 350 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384  dijcated here. Please
385 386 387 388 389 390 391 302 393 394 395 396 307 398 399 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 416 416 pooo T e 0oL oo
417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 P

449 450 451 452 453 454 455 456 457 458 450 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480  ME.
481 482 483 484 485 486 487 488 489 490 491 492 493 434 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 511 512 |
513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 628 520 530 531 532 533 53¢ 535 536 537 538 539 540 541 542 543 544 |
545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 S60 561 562 563 564 565 566 667 568 569 570 571 572 573 574 575 576
577 578 579 580 581 582 583 584 585 586 587 588 589 500 591 592 593 594 595 596 597 598 599 600 601 602 603 504 605 606 507 608
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After that date, please contact manufacturer directly. 2. r]’tgasct]; cL':J?/'v:chthe?#\E/tSy&?i:; facility or operation tzt;atcbles;e%z?gmgassxln;;business classification:

20 O TV Station 30 O Teleproduction Facility
21 [1 AM Station 31 O Microwave. Relay Station or Satelfite
22 O FM Station Company

® 23 [ AM & FM Station 32 [ Government

enGINeerING T T

26 O TV, AM & FM Station 34 O Dealer, Distributor or Manufacturer
1. IMPORTANT: Do you wish to receive/continue to receive BROADCAST ENGINEERING FREE? 27 O CATV Facility
0 VYes 0 No 28 [ Non-Broadcast TV inciuding 7 Other
Closed Circuit TV. (CCTV) (Piease specify}

w

. if you checked 20 through 26 above, which of the following best describes your ovar-the-air
station: (Check only one.)

U S R R pate A O Commercial C O Religious E O Community
Please print or type: B O Educational D O Campus Low Frequency F O Municipally Owned
4. Check the category that best aescribes your title: {Check only one.)
Name A {1 Company Management— Chairman of the Board, President, Owner, Partner, Director, Vice
President, Generai Manager (other than in charge of Engineering or Station Operation

Title Management) and other Corporate and Financial Officials

B O T ical Manag t & Eng ing —Technical Director or Manager, Chief Engineer.

izati 1 QOther Engineering or Technical Titles

Organization orfirm ca Operatinngs & Sta?inn Manag t/Production & Pr ing — VP Operations. Operation

Manager/Director. Station Manager. Production Manager. Program Manager. News
Director and other Operations Titles
D O Other: Specify

Street or box

City State Zip 5. IMPORTANT: Check the statemant that best describes your role in the purchase of major
icati quip ts and ies.
Phone () 1 Make final decision to buy a specific make or model
i O Recommend make or model to be purchased
SAVE TIME: Use peel-off address label for faster service. O Have no part in specifying or buying

SEND ME MORE INFORMATION about products or services | have circled.

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 2 FR

33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 S0 51 52 53 54 55 56 57 58 59 60 6 62 63 64

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 8 81 82 83 84 85 8 87 88 89 90 91 92 93 94 95 96

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 FASTER

128 130 131 132 133 134 135 136 137 138 130 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 168 159 160

161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 i
193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 208 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 ACTION i
225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256

257 258 250 260 261 262 263 264 265 266 257 268 269 270 271 272 273 274 275 26 277 278 279 280 281 262 283 264 285 286 287 288 | . L
289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 have an immediate in-
321 322 323 324 325 326 327 328 320 330 331 332 333 334 335 336 337 338 330 340 341 342 343 344 345 346 347 348 349 350 351 352 terestin the items P've in-
353 354 355 356 357 358 350 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 83 38  djcated here. Please
385 385 387 388 389 390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 400 410 411 412 413 414 415 416 poooiof o e E
417 418 419 420 421 422 423 424 425 426 427 428 420 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 p

449 450 451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480  ME.

481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 511 512
513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 528 529 530 531 532 533 53¢ 535 536 537 538 539 540 541 542 543 544
545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576
577 578 579 580 581 582 583 584 585 586 587 588 589 500 591 502 593 504 595 506 597 598 599 600 601 602 603 604 605 606 607 608
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PLACE
FIRST CLASS
POSTAGE
HERE

Which one advertisement in this issue was of most in-
terest to you?

AdvertisersName __ Circle No.

— BROADCAST

enGINeeRriNG

P.O. Box 12902
Overland Park, KS 66212

PLACE
FIRST CLASS
POSTAGE
HERE

Which one advertisement in this issue was of most in-
terest to you?

Advertise’sName _ = CircleNo.___

BROADCAST

enGINeeRrING

e ——————— ————

P.O. Box 12902
Overland Park, KS 66212
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Focus On Excellence

MR-1 Ducete Heeo Priessional Cossetia Deck
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Introducing the MR-1 Discrete Head Professional Cassette Deck—
From Nakamichi—the company that created the cassette revolution!
The MR-1—a professional deck with front and rear
balanced inputs, unbalanced inputs, balanced and unbalanced outputs,
linear-scale peak-reading meters, mdependent
Tape and EQ selection, Dolby-B and -C NR, provision for external NR,
remote control, EIA rack mourt and more!

The MR-1—with an Asymmetrical Dual-Capstan Direct-Drive Transport with
less than 0.027% flutter, an exclusive pressure-pad lifter that eliminates
scrape flutter and modulation noise, and a Motor-Driven-Cam operating
system that ensures gentle tape handling, automatic siack takeup,
and long-term reliability.

The MR-1—uwith the legendary Nakamichi Discrete 3-Head recording system

for 20-—20,000 Hz =3 dB response, absolute azimuth accuracy,
and incredible headroom.
The MR-1 Discrete Head Professional Cassette Deck—
From Nakamichi—the company whose profession is recording!

;W h Nakamichi

Nakamichi U.S.A. Corporation 19701 South Vermort Ave., Torrance, CA 90502 (213) 538-8150

*Doiby NR manufactured under license from Dolby Laboratories Licensing Corporation
The word “DOLBY" is a trademark of Dolby Laboratories Licensing Corporation.

Circle (2) on Reply 8arﬂ.
WWW americanradiohistorv com
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The Ultimate Choice!

This advanced custom Ward-Beck 40-input stereo TV:production console,
combining morio and stereo mixing facilities, is now operating at "‘WFMY-TV in
Greensboro, North Carolina. L

When\NFMY decided to move into stereo television production they asked
leading manufacturers to submit designs and bids on this project. Ward-Beck’s
“inclusion in this select group brought Harte-Hanks Communications the benefits
of i 1nnove§ ive and extensive engnneerlng expertise employing sophisticated

modules well-proven under the rigorous demands of the major networks.

The fact that this comprehensnve package actually came in at:the most

acceptable price made the ultimate choice very easy. ;/

BT T ey

First by Design..

Ward-Beck Systems Ltd.,
841 Progress Avenue, Scarborough,
Ontario, Canada M1H 2X4. .

Tel: (416)438-6550.
Tix: 065-25399.
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