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« DESIGNED TO PERFORM
» BUILT TO LAST L
e PRICED TO SELL

THE ADM RM1083 COMPACT AUDIO MIXER

The ADM RM1083 is a self-contained, rack-mountable mixer designed for both mobile
and fixed installations. It offers the most needed audio console features not

generally found in a portable audio mixer, such as eight inputs that are switchable
between microphone and line source, transformer coupling, phase reversal, 30 db

of gain adjustment and a high pass filter. A three band equalizer with carefully
chosen frequencies optimizes your audio performance for either a mobile or

fixed application.

Designed with stereo in mind, the RM1083 provides panning on each
input with infout switching, a line up oscillator bus assignment, eight
direct outputs, transformer coupled main and auxiliary outputs and a
host of other features make the RM1038 the most versatile rack-
mounted mixer available today.

Built with traditional ADM quality, the RM1083 will handle
the roughest mobile or fixed use and still deliver the top
performance the commercial broadcaster has

learned to expect from ADM. The RM1083 is

backed by our exclusive five year warranty,

as are all ADM products.

RETURN
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b
MASTER

RETURM
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'
MONITOR
S

Contact ADM, your regional manager or audio distributor.

ADM Technology, Inc.

1626 E. Big Beaver Road, Troy, Michigan 48084
Phone: (313) 524-2100 TLX 23-1114
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With the antenna
that works!

In Brownsville,
In Seattle,

In Miami,
P
u

~ Circle (3) on Repiy Card

Midwest combines its mobile pro-
duction unitexperiencewith the lat-
est antenria technelogy tobring you
the $-23, a mobile satellite commui-
nications systein that enables you
to uplink a story from virtually
anywhere

The S-23:incorporates a Vertex 2.6M

antenna with 50db gain into a unit -

that is spacious enouigh for full pro-
duction capability, yet has excellent
weight distribution and a wide GVW.
safety margin.

An integral deployment and posi-
tioning system ensures antenna
accuracy, even in heavy weather. You
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can choose from a variety of equip-
ment configurations and several
domestic -and foreign chassis
models.
Call for 3pec1t’1ca1_10ns and antenna
patterns onthe 5-23, 5-18, 8-1 Fly-
away or any of our mobile satellite
comumumnications systems. :
The Midwest 5-23. The mohile sat-
ellite commumnications system that
works. Everywhere.
2.6M Vertex Antenna
o =50db Gain at 14.25 GHz
*>35dh Cross Polar Isolation
e Meets 29-25 Jog @ FCC 2°

Spacing Curves

IDWEST

Commumcahons Corp
One Sperti. Drive

Edgewood, KY 41617
606-331-8990
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BROADCAST

enGINneerING
1987 SALARY SURVEY:

Cur 7th annual salary survey examines the stale of the
economy for broadcasters. Detailed breakdown on pay scales
and fringe benefits will let you know where you stand whether
you're in engineering, operations or management.

22 1987 Salary Survey
By Brad Dick, radio technical editor
Smaller increases and greater stability are the trends in
broadcast salaries.

MAGNETIC MEDIA SPECIAL REPORT:

Though magnetic recording tape is often taken for granted, the
broadcast industry probably could not operate without it. QOur
examination Sf these important topics will explore current and
future capabilities of tape.

HH ('H m'“.llll.'at.l'l\l11'11\” \HI'.HI'I ", ',]'l'll'

l
l | |
‘, NI ;\ ..-1,‘\'11', 1l

e AN
‘ ‘| lI|||II A 'l| 'h"”ll"'h!ll -L | i I‘[l ‘\ |
| 5 i I%‘[']l ‘1 ||| . |||.I i 'Il

lll ||“'|I|||,l| 2y ‘l

i Illlllllnf.hnlllll[-“r”lm Hll%

L] 48 Tape as a Recording Medium
By Robert N. Herman, 3M Magnetic Media Division
A magnetic tape formulation is a mix of black magic and

functional requirements.

54 The Evolution of Audio Recording
By Doug Beard, Studer Revox America
One keypad and a liquid-crystal display replace 384
trimpots. What would Bing think?
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67 The Evolution of Video Recording
By Carl Bentz, technical and special projects editor
The concepts of an 1898 experiment in magnetic record-
ing led to the video formats of today.

84 Preserving Magnetic Tape
By Walter E. Davies, Gamma Omega Associates
The sounds of the world are preserved on magnetic
tape. They can be kept alive for only as long as the tape
lasts.

90 Erasing Magnetic Tape
By Robert A, Schultz, Data Security
To erase magnetic media, be aware of Oe.

OTHER FEATURES:

98 The Artof F ilm-to-Tape Transfer
By Colin J. Brown, Rank Cintel

Page 108

108 video in Transition, Part 3

By Paul McGoldrick, Magni Systems
ON THE COVER

Magnetic recording tape is a crucial element 124 23GHz Microwave Propagation
in the broadcast industry. It is often taken By John E. Matz, Motorola
for granted, but its portability and flexibili-
ty make it a convenient storage medium. DEPARTMENTS
The cover design concept was conceived 4 News 138 Applied Technology: Dolby SR noise reduction’
by BE graphic designer Kristi Sherman. 6 Editorial 150 Show Preview: SBE
Photography courtesy of Doug Schwartz, 8 FCC Update 156 Field Report: Sony BVP-360
F!nghtsPeed Graphics. (Tape reel pro- 10 Strictly TV 160 News/Special Report: On the Receiving End
vided by Sony.) 12 re: Radio 162 SBE Update
14 Satellite Technology 166 Station-to-Station
16 Circuits 174 People
18 Troubleshooting 175 Business

20 Management for Engineers 178 New Products
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WHEN LOOKING FORTHE LATEST TECHNOLOGY
IN UHF AND VHF TRANSMITTERS...

Comark’s recent track

record of technological
innovations is unmatched by
any other US manufacturer.
This impressive history of
recognized advancements
demonstrates our commitment
to the future. A commitment
backed by continuing
substantial investments in
research and product
development activities.

Incorporating new technology
into today’s products is your
assurance that the Comark
transmitter purchased now
will still be current in the

year 2000.

COMARK COMMUNICATIONS, INC. Route 309 & Advance Lane ® Colmar, PA 18915

A /X Thomson-CSF Company (215) 822-0777 = Telex: B46075
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SMPTE agrees on
HDTV parameters

The Society of Motion Picture and Tel-
evision Engineers (SMPTE) working
group on high-definition electrenic pro-
ductions has approved a document speci-
fying signal parameters of the 1,125-line/
60-field high-definition TV system.

Following final approval by the
SMPTE, the standard will be submitted to
the American National Standard Institute
{ANSI} for acceptance ‘as an American
national standard.

The document specifies the HDTV sys-
tem parameters, which are critical for
ensuring the compatibility of equipment
and the ease of program interchange. An
important part of the document is the
specification on colorimetry, which was
contributed to the working group by an
ad hoc group chaired by Leroy Demarsh
of the Fastman Kodak Company. The
specification, one of the most complete
and unambiguous colorimetry specifica-
tions ever detailed, is seen as an impor-

News

tant step in a planned development aimed
at achieving a wide color gamut, con-
stant luminance HDTV system.

The work by the society on HDTV was
undertaken in response to requests from
the U.S. Advanced Television Systems
Committee (ATSC), the Canadian Broad-
casting Corporation and the CTV Net-
work in Canada. The specifications for
the signal parameters were prepared by
an HDTV ad hoc group chaired by Keith
Field of the CBC, then submitted to the
working group. The ad hoc group's ef-
forts received the active support of many
companies and organizations, including
HDTV equipment manufacturers and
users of the Broadcast Technology Asso-
ciation of Japan.

FM radio improves road
safety in Italy

Radio-televisione Italia (RAI) is install-
ing “roadside radio” as its contribution to
improving highway safety in Italy. A sin-
gle FM frequency (103MHz) will be used
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to cover all main roads.

Tests have shown this mode of opera-
tion to be feasible if a few simple precau-
tions are observed. Areas of approxi-
mately equal field strength (mush zones)
must be minimized; modulation delays
must be kept to a few microseconds;
modulation depths must be maintained
to within a few tenths of a decibel; and
the carriers should be kept as nearly co-
herent as possible.

Trials have been completed on a sec-
tion of the main highway between Flor-
ence and Bologna. Fiber-optic cables are
used to carry the signals to the individual
transmitters. The system has been en-
gineered to meet these criteria. “Leaky
cables” will be used to carry the signal in
highway tunnels. [t is planned to extend
the system so that it will eventually
cover all main roads in Italy.

The roadside radio stations will broad-
cast road condition information in an ef-
fort to reduce the high number of acci-
dents on ltalian thoroughfares.

Continued on page 176
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Top Notch fdf- y

A top-notch performer, th
you need for demanding pro
Studer, it also looks good on'y

The Fruits of “Trickle-Down” Technology. Over the pas‘t“ﬁ. e
years Studer has developed a whole new generation of miero--
processor-controlled ATRs. Now, with the A807, budget- mmded
pros can find this new technology in a compact, ingeniously " _
engineered package
A Summary of Top-Notch Features* | i
® Digital setting and storage of audio allgnment
B Tape shuttle whee] ;
B Zero locate, autolocate, start locate, and Jeop fu
® Multiple timer modes b
B Programmable keys for additional locator addresses f
start ready, or lifter defeat :
m Backspace (momentary rewind to play),
varispeed, and reverse play
B Three tape speeds ‘
B Microphone input with phantom pow n
N Comp ete monitoring facilities -

lb_r "ry e

Sonically Superior. For superior high
frequency dynamics the A807 audio
electronics incorporate advanced
phase compensation and Dolby HX
Pro.™ You won't sacrifice the top

end of your sound to enjoy a great
bottom-line price.

Tough Stuff. The A807 is 100% Stu-
der, with a die-cast chassis and head-
block, rugged AC spooling motors, and

a new brushless DC capstan motor. Manu- T
factured with Swiss precision, this ATR is b g - ®
designed to get the job done faith- : - M e - 8 i e
fully—even in adverse outdoor remote /‘ § - STUDER. o '
assignments. & ‘ . — .
Suit Yourself. The rack-mountable A807 < ;
may be ordered with optional wooden

side panels and handles, or in a roll-
around console with padded armrest. A
wide range of remote controls and op-
tions make it suitable for practically any
application.

To find out more about this new top-notch
performer, call or write for complete infor- -
mation and the name of your nearest Stu-de!‘-
Professional Products dealer. :

STUDER =-/0<

STUDER REVOX AMERICA, INC.
1425 Eim Hill Pike, Nashville, TN 37210 (615) 254-5651
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I Editorial I

bOttom The following letter, received as a part of the annual Broadcast Engineering sal-

line

6 Broadcast Engineering October 1987

ary survey, outlines one engineer’s frustration with the salary and working conditions
he experienced as a broadcast engineer:

Although job security and pride in one’s profession are important factors in
staying with a form of employment, they are only a part of the overall picture.
In the long run, whether one stays with any particular job still comes down to
money.

| saw broadcast engineering as the ultimate goal for the electronic technician.
These experts rely on sophisticated, high-powered equipment to provide both a
public service and a quality product. Broadcasting was, to me, a job with both
prestige and a future.

After spending hours and hours of work and study to become a qualified
broadcast engineer, | found that I had to make do with little or no equipment,
or poor equipment and non-existent funding, which made me feel like the
station garbage man, rather than the station engineer. Finally, after three years
of trying to eke out a living in the broadcast-related sector, the conditions left
me bitter—and working for someone else.

Broadcast management feels, especially in the smaller markets, that there is a
surpius, a never-ending supply of qualified people, both technical and
operational. Station managers often seem to use and exploit these individuals,
who are then cast off like empty pop cans. After all, can't they simply be
replaced by someone else? Besides, aren’t new hires cheaper than those with
experience?

Those of us who want to be a cut above the rest can’t work in that kind of
atmosphere. Washers, toasters and 100kW radio stations are not created equal.
The people who repair each need different levels of expertise. Lumping them
together as “fix-it-men” is quite a mistake.

Personally, [ left for the one reason I stated at the beginning...money, an
immediate 38% salary increase to start and more to come. [ guess my mistake
was that I forgot the saying of a dear friend and mentor, when he said, “Never
forget—it's all show biz!”

The letter might not have received so much attention at BE had it not so closely re-
flected many of the other comments contained within the survey results. Surveys
such as ours always contain negative comments about salary levels and working con-
ditions. Yet, a high percentage of this year’s respondents seemed concerned about
two general industry conditions—low pay and unsupportive management.

One broadcast-related vendor recently remarked that his goal was to work in a
manufacturing plant that required only one operator—him. This philosophy seems to
be reflected in how some of today’s stations are run. Old and obsolete equipment is
not replaced, new people are not properly trained, skilled staff are not properly re-
warded and, as a result, many believe that the product quality is deteriorating. Station
managers who are looking te automation and less-skilled {cheaper) people to improve
their bottom line truly are shortsighted.

Success in an industry is measured over the long term. Managers who make deci-
sions based only on the daily bottom line and treat their employees as disposable
commodities will not last. Managers who invest in their stations, by properly reward-
ing and meeting the needs of their staff, will become successful. Their station’s suc-
cess will be reflected not only by their own efforts, but also by the work of a grateful
and supportive staff.

[T
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THE SUPERIOR SPREAD.

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

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

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

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

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

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

Orban Associates Inc.
645 Bryant St., San Francisco, CA 94107 (415) 957-1067 Telex: |7-1480 FAX: (415) 957-1070
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Enforcement of
fairness doctrine ends

By Harry C. Martin

The FCC has determined that the fair-
ness doctrine violates broadcasters’ First
Amendment constitutional rights and,
therefore, the commission no longer will
enforce the doctrine.

Under the fairness doctrine, broadcast-
ers were required to provide coverage of
controversial issues of public importance
and to afford a reasonable opportunity
for presentation of contrasting view-
points on such issues. In 1984, the com-
mission decided that the licensee of a TV
station in Syracuse, NY, had violated the
fairness doctrine. In its decision, the
agency did not rule on the licensee’s
claim that the doctrine was unconstitu-
tional under the First Amendment. The
station appealed the commission’s deci-
sion to the U.S. Court of Appeals for the
District of Columbia Circuit, again raising
the constitutional issue. The court found
that the commission’s refusal to rule on
the station's constitutional argument was
arbitrary and capricious and ordered the
commission to resolve the question.

The commission subsequently con-
ducted an inquiry proceeding on the fair-
ness doctrine. The record it compiled,
combined with the record in the Syra-
cuse case, convinced the agency that the
doctrine reduces, rather than enhances,
discussion of controversiai issues of pub-
lic importance. Therefore, the commis-
sion found the doctrine to be unconstitu-
tional and contrary to public interest.
In its decision, the commission noted that
the rapid growth in the number of broad-
cast stations had eliminated justification
for different treatment of print media
and broadcasters.

In response to a congressional direc-
tive, the commission also issued a com-
prehensive review of alternatives to the
doctrine. The study concluded that
broadcasters should be allowed to fulfill
their journalistic duties as professionally
as their print media counterparts, and
criticized the fairness doctrine as disserv-
ing public interest and contravening fun-
damental principles of free speech.

Efforts are under way in Congress,
where the fairness doctrine enjoys con-

Martin is a partner with the tegal firm of Reddy, Begley
& Martin, Washington, DC.
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i FCCupdate ﬁ

siderable popularity, to incorporate the
doctrine into the Communications Act.
Also, the commission's decision to set the
doctrine aside has been appealed to the
U.S. Court of Appeals for the District of
Columbia Circuit.

Curbing misuses of
petition procedures

In a rulemaking proceeding initiated in
August, the commission asked for com-
ments on ways to stem abuses in its
licensing and frequency-allocation proc-
esses by persons who file, or threaten to
file, petitions to deny or allocate counter-
proposals merely to extort money from
legitimate applicants.

The commission is concerned with
situations where individuals or groups
are using petitions to deny, not for the
legitimate purpose of informing the com-
mission of an applicant’s qualifications,
but rather to extract money in return for
dismissal of the petition. The same prob-
lem exists in the context of frequency-
allocation proceedings where counter-
proposals are being filed by persons
whose only interest is in a payoff. Cur-
rently, the commission rules do not bar
such payoffs and many applicants have
chosen to pay for the dismissal of peti-
tions in order to avoid the risk, expense
and delay involved in an FCC pro-
ceeding.

The commission noted that allocation
proceedings are particularly susceptible
to the kind of abuse the agency is seek-
ing to prevent. It is easy to fashion a
counterproposal that is unbeatable under
the commission’s system of allocation
priorities. Cross-filers with an interest on-
ly in extorting money have wide latitude
in proposing an allocation that will fall
into a higher category than the original
petitioner’s. The commission’s tentative
view on this subject is that persons filing
counterproposals without the intention
of actually seeking a license would be
made liable for a fine or forfeiture.

Abuses of the system also could be
prevented by a rule limiting payments to
the amounts petitioners actually have
spent in preparing and prosecuting their
petitions. The proposed rule would re-
quire full, detailed disclosure of all such

www americanradiohistorv com

payments and would prohibit payments
not representing reimbursement of legi-
timate expenses. Such a rule would not
deter petitioners acting in goed faith,
because such people would not refrain
from filing a petition to deny merely
because they would not reap a windfall
profit by agreeing to withdraw the peti-
tion. Relatedly, the commission proposes
to adopt a rule that would prohibit
all payments to those who merely
threaten to file a petition.

Re-study of nighttime use of
foreign clear channels

As aresult of a court remand, the com-
mission has invited comments on the ac-
ceptance criteria to be used in allocating
new AM stations on the Canadian, Mex-
ican and Bahamian Class 1-A clear chan-
nels. Neither the court’s remand nor the
agency’s current proceeding affects an
earlier decision that permitted nighttime
operation by eligible daytime-only sta-
tions, which already were operating on
the foreign clears.

Allocation criteria for the foreign
clears was the subject of a 1984 rulemak-
ing that followed ratification of interna-
tional agreements, which made possible
the use of Canadian, Mexican and Baha-
mian clears more extensively at night. In
its 1984 rulemaking notice, the commis-
sion originally proposed allocation
criteria similar to those used in allowing
new stations on the 25 U.S. Class 1-A
clear channels. Under that approach, on-
ly minorities and non-commercial en-
tities were eligible to apply for the newly
available spectrum in urban areas.

Based on the record developed in the
proceeding, as well as staff studies, the
commission decided to follow a different
course in allocating new stations on the
foreign clears. It decided that the first
priority would be to accommodate existing
daytime stations occupying the channels.
Also, provision was made for the filing of
applications for new full-time stations in
areas not subject to preclusion by the ex-
isting stations. But, because few such op-
portunities existed in urban areas, the
commission decided not to make any
special provisions for minority or non-
commercial applicants. 12T
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AN INVESTMENT IN THE MODEL 300

IS AN INVESTMENT IN THE FUTURE.
We're constantly working to make the world’s best production &

switcher even better, with an ongoing program of enhancements. Gl’aSS Valley Gl’Ollp
When we add new features to the 300, we make those same

features available to every owner with convenient field updates.
The Model 300. The best, and built to stay that way. STRENGTH YOU CAN RELY ON

THE GRASS VALLEY GROUP, INC.® — P.0. Box 1114 — Grass Valley, CA 95945 USA — Telephone (916) 273-8421 — TRT: 160432 OFFICES: New York (201) 845-7988: District of Columbia (301) 622-6313;
Atlanta (404) 493-1255; Chicago (219) 264-0931: Minneapolis (612) 483-2594; Dallas/Fort Worth (817) 483-7447; Los Angeles (818) 999-2303: San Francisco (415} 968-6680. A TEKTRONIX COMPANY
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601 and half a
dozen others

Carl Bentz, technical and
special projects editor

The search for background information
for articles often takes me to back issues
of various trade publications. That is why
[ picked up an October 1982 issue of
“The EBU Review-Technical” not long
ago. Several items in that issue intrigued
me because, aside from a report of a sad
event, the topics seemed so familiar.

The sad event was the passing of Pro-
fessor Vladimir Zworkin. Dr. Zworkin,
who, at the time of his death, was only
one day away from his 93rd birthday,
was a major player in the development
of television as we know it.

Emigrating to the United States in
1918, Zworkin was hired by Westing-
house Electric and Manufacturing Com-
pany. In 1923, he demonstrated an en-
tirely electronic TV system to Westing-
house corporate officials. Instead of
whirling disks, the key to the system was
a unique tube-pickup device. The image
to be televised was projected onto a
charge storage, photoelectric surface,
the reverse side of which was scanned by
an electron beam.

The official report of the demonstra-
tion indicated that those at the corporate
level thought he should be concentrating
on more useful research subjects. He
would later leave Westinghouse (in 1929)
to join RCA as director of electronic
research, where he guided the perfecting
of the iconoscope camera tube in 1934.

Much progress has taken place since
the iconoscope, but one might question
how well things have gone since
Zworkin's passing. For example, con-
sider the other topics discussed in that
1982 EBU Review.

First, CCIR recommendation 601
became official shortly before the issue
was printed. In light of that landmark
recommendation, one article presented a
discussion of studio digital interface stan-
dards. Today’s marketplace includes a
number of products that could be linked
digitally via the 601 specification, but
five yvears later, the standard still has not
met industrywide agreement. '

Another area of note in the EBU
publication was the appearance of of-
ficial EBU technical texts on audio and
video automatic measurement equip-
ment. Many of the specifications of each

10 Broadcast Engineering October 1987

area may be found in use in some of to-
day’s automatic measurement systems.
Those in the video area may be recog-
nized by reference to CCIR recommen-
dation 569-1.

A third topic was that the U-matic H
format was being considered by the EBU
as a single format for TV videocassette
recorders integrated with TV cameras.
The goal was to arrive at a simplified
method of interchanging ENG materials
with 625/50 and 525/60 TV systems.
Since then, the 19mm videocassette
(%-inch, yes, but not necessarily the H
format cassette per se) has become the
medium for digital video recorders, both
composite and component.

Fourth, a specialist group on parame-
ters, quality and the derivation of a
single HDTV format held its first meeting
in Killarney, Ireland. Participants were
treated to demonstrations of the
CBS/NHK 1,125/60 HDTV system. On
hand, predicting the likely possibility of
HDTV transmissions to American homes
between 1986 and 1990, was Joe Flaher-
ty (of CBS engineering). Also present at
that demonstration were George Waters
(now director of the EBU, then director
general of RTE, Radio Telefis Eirann/
Ireland) and Dr. Takahashi, director of
engineering, NHK. All three have played
important roles in trying to establish one
worldwide HDTV standard. Today, the
efforts continue.

The “worth reading” section of the
1982 publication listed books and articles
from around the world. The topics in-
cluded: the choice of a digital VTR for-
mat, technical and aesthetic problems of
stereo audio and television, digital audio
as the solution to every problem (7) and
protective suits to guard against RF elec-
tromagnetic field exposure near trans-
mitting equipment.

It is intriguing to me that these topics
still draw major attention at nearly all
technical seminars today. Later this
month, for example, a number of the
topics at the 129th SMPTE Technical
Conference and Equipment Exhibition
will be HDTV, a still-undecided transmis-
sion medium; ESbus, the EBU-SMPTE
studio interconnection for machine con-
trol; analog/digital video-component

www americanradiohistorv com

handling in post-production environ-
ments; and digital video recording. Cer-
tainly, commendations should go to
those who have participated in the many
discussions in these and other areas for
the time and effort that has been ex-
pended. However, it sometimes seems
that much of the energy is used for rela-
tively unproductive discussion.

Perhaps the observations are too
superficial or certain aspects are not ap-
parent. Yes, these new technologies do
take time to catch on. They embody
complexities that must be worked out
before their widespread use. As the
NTSC improvement efforts continue, it
has become obvious that even old tech-
nologies embody concepts that prove
“everything old is new again.” Logic tells
us that the same must be true of any new
approach. It is a matter of time to dis-
cover the possibilities. Just as with com-
puter programming, a machine as simple
as the C64 has numerous capabilities that
have not yet been unleashed because
programmers have not combined the
right set of machine language codes.

It also is important to realize that the
business of broadcasting continues to
have the same basic needs, no matter
how high tech the environment may
become. Ways must be found to in-
tegrate tomorrow's methods and equip-
ment in logical and compatible ways. As
the melding picks up speed, new topics
will come before us, preparing us for the
next step in this evolving industry. Mean-
while, watchful eyes, receptive ears and
open minds will be invaluable in helping
us learn from the industry gurus who are
trying to lead us into the future. One
thing that never ceases is our ability to
grow, if we will just let it happen.
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Maintaining your
transmission system

By John Battison, P.E.

In today’s era of deregulation (unregula-
tion?), consulting engineers occasionally
find stations that have failed to properly
maintain their transmission system. It is
easy to let transmitter and antenna read-
ings slide, because conditions have a hab-
it of changing over a period of time. This
is especially the case if the station does
not have a full-time staff engineer.

Even those stations lucky enough to
have full-time engineers can still face the
same problems. What engineer hasn’t
noticed a tower-base current or other pa-
rameter slightly shifting, perhaps in the
middle of winter, and failed to follow
through with proper maintenance?

Track down the problem

Let's examine what checks might be
made for a 2-tower array operating with
a licensed power of 5,000W. The station,
being licensed for 5,000W, can actually
feed 5,080W into the system. The extra
80W is to take care of I°R losses. The sys-
tem operates with a ratio of 1, providing
2,500W into each tower. If the station is
experiencing some reception or meter
reading problems, walking through some
of the maintenance steps may help iden-
tify the source of transmission problems.

First, insert an in-line bridge at the
base connection of each tower, immedi-
ately following the base ammeter. Read
the base-operating impedance and base
current. Repeat the measurement for
each tower. Calculate the RF power and
expect to find approximately equal pow-
er in each tower (in this example). Don't
be surprised if the tower-base impe-
dances and currents are different. In fact,
it might be surprising if they were both
exactly the same, even though each tow-
er has the same power. It is not often that
two similar towers have exactly the
same operating characteristics.

The total power from the two towers
should be close to the common point
power calculated from [cp and Zcp. The
difference is the system loss. If the total
power calculated from the two towers
differs greatly from that at the common

Battison, BE’s consultant on antennas and radiation,
owns John H. Battison & Associates, a consulting en-
gineering company in Columbus, OH.
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point, further investigation is in order.

Examine the transmission lines, ATUs,
phasor—and anything else connected in-
to the antenna system. There has to be
an identifiable reason for any discrepan-
cy. (Don't forget the necessity for proper-
ly calibrated meters. See the September
column for further information on this
topic.)

These types of checks are quite valu-
able when faced with complaints of sig-
nal degradation. The complaints often
result from small, but cumulative, chang-
es that take place over a long period of
time. In these cases, the specific cause
may not be immediately identifiable. In
any case, a careful step-by-step proce-
dure usually will lead you to the cause.

Monitor points

Although the FCC no longer requires
weekiy, or even monthly, monitor-point
readings, itis a goodidea to perform these
checks on a regular basis. Properly log-
ging these readings can often help indi-
cate changes before they suddenly occur.

A monitor point that is consistently
high in value in the absence of continued
cold weather usually is an indication that
something has changed since the last
measurement. If there are local changes
near the monitoring point (MP), take ad-
ditional readings at points before and af-
ter the MP. Then, compare these read-
ings with those from a recent proof of
performance. If the changes seem unrea-
sonable, look for new construction near
the MP, overhead wires, nearby towers
or even buildings.

Check the field-intensity meter maxi-
mum orientation. It should point to the
station. If it did originally, but now points
off by a large amount, a reradiator is
probably near at hand. Follow the indica-
tion of the meter and look along the
maximum signal direction for a reradi-
ator. When you see something that re-
sembles one, approach it and measure
the reradiation from it. If it is consider-
able, you most likely have found the
culprit.

If you suspect that cold weather may
be the cause of the MP increase, rerun
the entire radial, being sure to use the
original measuring point locations. Plot

www americanradiohistorv com

the results on log-log paper. (Remember,
the commission issued new metric
curves and insists that anything filed
with the commission be plotted on met-
ric paper.) If, on analysis, you find the
conductivity has increased along the ra-
dial in question, your worries are proba- -
bly over. Check to ensure that radiation
remains within either standard or aug-
mented values.

If there is an actual increase in radial
conductivity, and it can be blamed on the
cold, it may be possible to file an applica-
tion for a different radial conductivity for
the winter months, It also might be possi-
ble to file for a relaxation in protection
requirements, if you can show that the
increased distance to measured radials
will not cause interference.

Paper problems

As a station engineer, you are respon-
sible to the commission for keeping and
operating a proper log. Of course, if you
have a non-DA station, an operating log
is not required. But, it is the casual en-
gineer who does not insist that operators
keep an operating log of some kind. If
you have a directional antenna, you
have no choice—a log is required.

Radio inspectors often have faulted sta-
tions because of shoddy log keeping
when the logs appeared to show the sta-
tion to be operating outside its licensed
parameters even though it was not.

When you examine and sign the logs
every seven days, or less, read them, and
when you find questionable values chal-
lenge the operator. If necessary, instruct
the announcer in meter reading and log
keeping. It 1s the duty of the licensee to
see that all the air staff know how to
operate the transmitter and how to keep
a log. This is delegated to the engineer,
who in turn, has the responsibility of do-
ing it. If announcers consistently turn in
logs that show improper operation, in-
struct them, and if necessary, report
them to their boss.

1:199
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Flat antennas

By Elmer Smalling III

From the start of satellite communica-
tions, one factor that has limited the
widespread use of the medium has been
the size of the antenna. Most satellite-
dish antennas are paraboelic surfaces,
which can be as small as three feet in
diameter and as large as 33 feet. With
the same dimension from front to back
(along the boresite axis) at maximum
size, a working space of 30,000 cubic feet
may be required.

The preference for the parabolic-re-
flector antenna shape is its inherent
focusing of all impinging waves to a focal
point in-phase. This gives a parabolic re-
flector a rather narrow acceptance an-
gle, but a relatively high gain. Spherical
antenna reflectors are used to capture
many satellites simultaneously as a
result of their relatively wide acceptance
angles, but these units also are physically
larger than their parabolic brothers.

A truly flat antenna is the dream of
many satellite communicators—especial-
ly for those antennas that must be
mounted in awkward locations or in
areas where parabolic antennas are con-
sidered aesthetically undesirable. For
many years, the military has used flat
antennas for radar applications, although
those systems may cost hundreds of
thousands of dollars and may require
sophisticated terminal equipment. Also,
they must be able to transmit and be
steered rapidly from point to point.

Most of the flat radar antennas are
phased arrays where the antenna actual-
ly consists of hundreds of tiny dipole
elements, each driven by its own cir-
cuitry and all under computer control.
Instead of turning the antenna from side
to side, as is done with parabolic systems,
the phased array is electronically
scanned. Waves arriving from a desired
angle are enhanced, while those from
off-axis are rejected. By varying the
phase, a fair-gain figure can be obtained
from the flat antenna.

This year, two flat antenna systems
have been introduced, targeted at non-
military applications, One of them, in-
tended for DBS recepticon, consists of a
large substrate on which waveguide has

Satellite technology

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

been etched, as in an integrated circuit.
The gain of this receive-only unit is about
3dB to 4dB less than a parabolic offset-
feed antenna of roughly the same size.
Continued research with the resin sub-
strate and waveguide pattern is expected
to increase the gain to equal the parabol-
ic unit. [n general, the antenna construc-
tion follows the microstrip circuitry pre-
viously discussed in this column.

The second antenna system comes in
two sizes. For DBS reception in Japan
and FEurope, the preferred antenna
model is approximately one foot square.
The model for fixed services (business)
use is four feet square. Both antenna
designs are for receive-only from single
satellites and are projected to cost about
the same as a comparable offset-feed
parabolic-reflector antenna. Adding elec-
tronic steering and transmit capability to
flat antennas adds a great deal to the cost
at this point in the technology evolution.

In the past, some of the flat antennas
were merely parabelics machined to a
flat surface {squashed parabolics), which
included feedhorns protruding above the
surface of the flat reflector by as much as

A flat Ku-band DBS antenna need only be
about one foot square. Photo courtesy of Com-
sat and Matsushita.

eight feet. Potential users should check

for the following when researching a flat

antenna system:

* [s it a true phased-array antenna, ra-
ther than a squashed parabolic-reflec-
tor system with protruding feedhorn?

¢ What is the gain of the antenna? It
should be no more than 3dB less than

a comparable parabolic unit.

* Will it interface with an existing pre-
amplifier/converter or does it include
its own?

Phased-array flat antennas are perfect-
ly suited for use as mobile or SNV anten-
nas, which will mount to the roof or wall
of a truck, van, train or airplane. Once
the microstrip-like antenna circuitry is
perfected and reliable steerability and
transmit functions become part of the flat
antenna package, many more users will
find satellite communications attractive.

BE)
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Inside digital
technology

By Gerry Kaufhold II

Techno]ogy is constantly changing in
the broadcast industry and engineers
must continually work to keep up with it.
Perhaps nowhere in our industry is this
need more important than in the applica-
tion and maintenance of hardware using
miCrOprocessors.

Although many different microproc-
essors are available, the fundamental
mode of operation can be modeled by
the Z-80 microprocessor. The Z-80 has
hecome a de facto standard for use in
products that control machines in real
time. Many station automation products
contain several Z-80 devices, so what is
presented here should find immediate
application at your facility. Furthermore,
understanding the operation of the Z-80
will help you maintain any microproces-
sor-based system.

Several types of Z-80 devices currently
are in production. The basic unijt runs at
a clock speed of 2.5MHz. Improved ver-
sions include the Z-80-A and Z-80-B. The
Z-80-A will run at 5SMHz, and the Z-80-B
will run at 6MHz. The suffix should be
visible on the chip package. When re-
placement is necessary, make special
note of the suffix. Replacing a high-speed
Z-80-B with a basic Z-80 might give un-
predictable results. If the suffix is not visi-
ble on the part, check the frequency
stamped on the clock-crystal case to de-
termine the operating speed of the de-
vice in question.

Microprocessors are created on a sili-
con-integrated circuit that is organized
just like a larger control system. Photo-
micrographs show distinct portions of
the chip that are used for the various
functions that the device performs. In
fact, the circuits of a microprocessor are
interconnected using a parallel bus simi-
lar to the address and databuses dis-
cussed in previous “Circuits” columns.

Power supply
The +5V power supply connects to pin
5. (See Figure 1.) The supply connection
must be decoupled close to the pin be-
cause of the milliamp-range pulses of cur-
rent that pass through the IC as it oper-
ates. Usually, a 10uF tantalum capacitor

Kaufhold is an independent consuiltant located in
Tempe, AZ.

is used, sometimes in parallel with a
0.01xF disk capacitor, to control EMI
radiation.

The ground lead is pin 11. The ground
trace on the printed circuit board should
be wide enough to provide a low-impe-
dance return path.

Clock circuit
Early microprocessors required sep-
arate clock circuitry. Newer devices in-
corporate the necessary oscillator into
the processor chip itself. The oscillator
circuit generally must provide at least
two phases of the clock frequency. Typi-
cally, the oscillator divides the basic crys-
tal frequency by two or four to produce

the actual bus clock cycles.
The Z-80 contains circuitry to drive the
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Figure 1. Signals used by the Z-80 micro-
processor chip, grouped by function.

master-clock lines of the internal micro-
processor bus. The clock crystal is con-
nected to pin 6. An external oscillator
circuit can be used instead of the crystal
so that several Z-80s can be driven
simultaneously by the same oscillator.

Control signals

Three types of control signals are used
by the Z-80. The system control lines are
used by the device to manage reading
and writing data from devices connected
on the bus. M-1 is used in conjunction
with MREQ {memory request), [ORQ {re-
quest for input/output), RD (read from
memory} and WR (write to memory).

The HALT line is an output that can be
used to stop the master clock until some
external event restarts it. Other CPU
control lines are used for signals going
into the Z-80 from external devices. For
example, WAIT is used to tell the Z-80 to
suspend operation while a slow external
device is completing its work. The lines
labeled INT and NMI are used for inter-
rupts, which will be discussed later.

CPU bus controls connect the micro-
processor to the parallel bus, and are
used to control access between the Z-80
and other chips that wish to transfer
data. The term direct-memory-access
{DMA} is used to describe what happens
when some external device wishes to
write or read data into the same memory
chips used by the Z-80. The bus control
lines manage this process and prevent the
Z-80 from colliding with a DMA process.

Address and data

The system control signals work in
conjunction with the address lines and
data lines to transfer data to and from the
Z-80. The address lines are used to set up
a valid memory address on the bus.

The address bus is used for four func-
tions. Instruction operation codes can be
fetched from read-only memory (ROM).
Read-write memory (RAM)} can be writ-
ten into or read from. Input/output cy-
cles can be performed.

16 Broadcast Engineering October 1987

www americanradiohistorv com


www.americanradiohistory.com

The Abekas T8 Switcher.

Meet the new T8 Switcher. This is the
hot livde compact destined to leave all the
others in the dust.

Our T8 compact features: mix effects
with program/preset. .. background, key
and integral auxiliary bus...down-
stream keyer and fade-to-black...dual-

pattern generators with more than Com
80 patterns, including rotary and

clock wipes...64-register memory. ..
automatic non-sync detection...and
true linear keying.

Choose either a composite or com-
ponent model T8. The component

Our new

Betacam is a trademark of Sony Corp.
MII is a trademark of Panasonic Corp.

Circle (11} on Reply Card

act come
fully loaded

version conforms to Betacam™ or MII™
editing environments. An RS-232 inter-
face links T8 with our A52 and A53-D
digital effects systems, so you get
combined visuals at the touch of a finger.
Move out in front with the T8. And
stay there. For details, contact Abekas
Video Systems, Inc., 101 Galveston
Drive, Redwood Clty, CA 94063.

(415) 369-5111.

Video Systems, Inc

Now Anything is Possible.
See Us At SMPTE Booth #138

b Svew=

www americanradiohistorv com



www.americanradiohistory.com

¥

Maintaining switching-
voltage regulators

By Gerry Kaufhold II

lf you are intimidated by switching-
power supplies, you're not alone. These
circuits provide excellent regulation and
efficiency, but they are not the easiest
pieces of equipment to service. The key
to troubleshooting switch-mode supplies
lies in understanding how they work.

Switching-power supplies, like the
forward-converter regulator (discussed
in last month’s column), operate directly
from the ac line and use an inductor/
transformer to accomplish the required
ac-line isolation and voltage regulation.
Basically, a current is driven through an
inductor at high frequency to efficiently
produce an isolated dc voltage.

Unlike a typical ac transformer, which
steps voltage up or down, the switch-
mode supply produces an output voltage
by switching currents. If the ac-line
voltage decreases, the current being
pumped through the inductor of the
switching supply goes up, this results in
the regulated output voltage remaining
constant. Switch-mode power supplies
are designed to convert power—not just
voltage—into useful energy.

Line-operated switching supplies are

Kaufhold is an independent consultant located in
Tempe, AZ.

more tolerant of utility company
brownouts than series-pass circuits. For
this reason, they will become more popu-
lar for use in high-precision broadcast
equipment.

Before you attempt to troubleshoot a
line-operated switch-mode power supply,
it is helpful to divide the circuit into sub-
sections. You can then take an organized
approach through each element of the
system.

The ac-line input stage

Figure 1 shows a basic operational
block diagram of a switch-mode power
supply. Section A is the power-handling
switch. [nductor element L1 is a flyback-
type transformer. Note the diode bridge
{D1) and filter capacitor (C1) on the input
of the flyback. If the base of switching
transistor Q1 is connected to the emitter
with a low-value resistor to cut off the
transistor, approximately 300Vdc will
appear across the capacitor. Several
volts of ripple may be observed with an
oscilloscope.

The current stored on the plates of C1
is pulled through the inductor whenever
Q1 saturates. Flyback L1 stores energy in
its magnetic field, and when Q1 is cut off,
the collapsing magnetic field induces cur-

AC INPUT,
RECTIFIER,
INDUGTOR,

SWITCHING
TRANSISTOR

SECTION C:
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|

|

||
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Figure 1. Simplified block diagram of a line-operated switching-power supply. The systemn is
divided into four operational sections for easier troubleshooting.
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rent flow in all three of the secondary
windings.

A blocking filter usually precedes the
diode bridge to keep high-frequency cur-
rent pulses from being transmitted back
into the ac-power line.

Regulated output stage

When the magnetic field of the pri-
mary inductor builds or collapses, cur-
rent flows in the secondary windings.
FEach voltage output must be rectified,
filtered and closely regulated. This part
of the switch-mode supply is shown in
section B of Figure 1. The regulated out-
put that must handle the greatest amount
of current, and that requires the closest
regulation tolerance, usually feeds the
control section of the supply (section D of
the figure).

Many times, a maintenance engineer
may find 3-terminal series-pass voltage
regulators as the final regulating element
for the auxiliary voltages of a line-
operated switch-mode supply. The
switching part of the power supply can
efficiently provide a preregulated
voltage with excellent line regulation for
the 3-terminal IC. By preregulating the
input voltage of the series-pass regulator
to within the minimum permissable
value, maximum efficiency is obtained.

Low-voltage supply stage

Switching transistor Q1 must be con-
trolled by using feedback from the
regulated output section. Because the
power-handling circuitry must be isolat-
ed from the regulated output stage, an
isolated power supply is required to pro-
duce the needed voltages for the control
stage. This supply is shown in section C
of Figure 1. Input ac usually is taken
from a line-operated transformer con-
nected in parallel with diode bridge D1.

A simple diode bridge and filter
capacitor provide rectified and filtered
dc, which may be regulated by a 3-
terminal series-pass IC, depending on the
requirements of the control circuits.

We will look at the control stage of the
switching-power supplies next month.
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Managing upward

By Brad Dick, radio technical editor

Last month’'s column outlined a basic
process that might be useful as you at-
tempt to secure a raise. Let’s continue on
this subject by planning for possible ob-
jections that might be raised. (After all,
no one said getting a raise would be easy.)

Plan the meeting

The important meeting must be care-
fully planned. Don't go into the meeting
without having done your homework.
Know your facts and present them clear-
ly, without emotion.

You may be rebuffed at first. Don't let
that stop you. Assuming your manager
has not closed the door on discussions,
outline your accomplishments. Here's
where those quarterly reports that were
discussed in last month's column will
come in handy. Emphasize your value to
the company by listing your important
contributions.

Do not, under any circumstances,
make threats. This meeting is not the
time to let threats cloud the issue. It may
be difficult to remain cool and unruffled,
especially if your manager begins to list
all the reasons for not giving you a raise.
However, stick to your addenda.

Don’t demand an immediate response.
Your manager may first have to obtain
approval for your raise from others, but
may not need approval to say no. Give
your boss time to consider your point of
view and to get back to you later. This
takes the pressure off and allows your
boss to look for ways to say yes.

Counter the objections

Let's assume that you will encounter
some objections to your pay-raise re-
quest. An argument that is often used for
not granting a raise is company wage
guidelines. Although such documents
may sound forbidding, they do not al-
ways need to be an impediment to re-
ceiving that raise.

Find out ail you can about the compa-
ny's guidelines. Do they apply to every-
one and how strictly are they enforced?
[f exceptions are discussed, be prepared
to justify their use in your particular case.
Try to show how the exceptions listed
apply to your request. List any excep-
tions that were granted in previous situa-
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tions. [fyou can find even one person who
“beat the system,” at least your foot will
be in the door for similar consideration.

Unfortunately, this information may be
difficult to obtain. All the rules are not
necessarily written down in a company
manual. Even when the rules are docu-
mented, there are often more loopholes
than you can imagine.

The best solution, especiaily in a large
organizaticn, is to have a friend with sev-
eral years of experience in the area.
These people can often provide exam-
ples of how others were successful in by-
passing the system.

There is not enough money. If you buy
this objection, you may be giving up too
easily. Show how you saved the station
money. Document the extra life you
squeezed from the transmitter's power
tube. Remind vour supervisor how you
worked at home writing custom comput-
er programs for the station. (Never mind
that you like doing such work.) Remind
your boss how much more it might cost
to hire a consultant to do some of the
things you've accomplished.

Consider more than salary or wages in
your request. It may be easier for your
supervisor to provide other benefits be-
sides money, such as gasoline allowance,
compensatory time off or extra vacation.
In some cases, non-monetary benefits
may even be worth more to you.

What if you fail?

It's possible you won't be successful in
getting that raise. If your boss says no
and you can't even negotiate non-mone-
tary perks, it's time to re-evaluate your
situation.

A negative response can mean many
things. It could mean that you don’t de-
serve the raise. If so, that is something
with which you will have to deal. It also
could mean that your boss really cannot
grant the request. As mentioned in the
previous columns, know the authorita-
tive level of your boss. Requesting a raise
from someone who does not have the au-
thority to grant it can place both of you
in a difficult situation. In this case, with-
out support from your supervisor, suc-
cess in gdetting your pay raise may be
unlikely.
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[f no raise will be forthcoming, you
must determine the exact reason. It
could be that you have a problem you
didn't even know about. In this situation,
the problem must be resolved hefore
there are any further discussions about a
raise.

Retaliation

Everyone has heard stories about a
boss who refused to grant requested
raises. Even worse, some stories tell of
supervisors who retaliated against their
employees just because they asked for a
raise.

Employees should be able to discuss
the pay-raise issue without incurring any
retribution. Unfortunately, a superior’s
reaction may not be rational. When this
happens, this can mean the supervisor felt
threatened in some way by your request.

If you have been around your boss for
any length of time, vou probably would
be able to predict such a response. If you
know in advance that requesting a raise
may damage your chances within the
company, carefully consider vour action.
It may be better to forego the raise and
continue to enjoy a comfortable relation-
ship with your supervisor.

Suppose, on the other hand, you go
ahead and request the raise only to be
greeted with a Scrooge-like response? [f
this happens, one option is to continue
working as if nothing happened. You can
then hope that your performance is suffi-
ciently good that your boss will reconsid-
er or at least forget the issue,

The ultimate decision on getting that
raise may not rest with you, but if you
are not satisfied with the result, you can
either live with it or attempt a position
change. If you choose to change posi-
tions, you need not leave the company. It
may be possible for you to transfer to an-
other department that may offer more
opportunities. We'll discuss promotions
and career changes next month.

BE))
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ARRAKIS
SYSTEMS

5000 sEeries

The First No-Compromise
Modular Radio Console...

x e

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

THE FEATURES YOU WANT— THE DEPENDABILITY YOU NEED—

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

® [6 Modular Stereo Channels.
* Program, Audition and
Mono Mixdown Balanced Outputs.

L]
» Telephone Mix-Minus Buss.  ITT Schadow Switches.
® Full Monitoring Facilities. * NE5532 IC Module Design.
* Remote Equipment Start/Stop. ® External Regulated Power Supply.
¢ Remote Module Control. * Superb Audio Performance Specs.
* Standard Digital Clock and Timer. * Most Important, Arrakis Systems
¢ Optional EQ and Effects Modules. Designed-in Ultra Reliability!

For features, performance, price and reliability,
NOBODY BUILDS CONSOLES [IKE ARRAKIS,
Call (303) 224-2248

S @ﬂ_d( [akIS

ARRAKIS SYSTEMS INC. 2609 RIVERBEND COURT FORT COLLINS, CO 80525 AUl | SYSTEMS, INC.
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1987
Salary

Survey

By Brad Dick, radio technical editor

Smaller increases and greater stability
are the trends in broadcast salaries.
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One of the more eagerly awaited
Broadcast Engineering articles is the
annual salary survey. It seems to be nat-
ural to want to compare your income
with national norms to see how it stacks
up. This year’s survey, like its predeces-
sors, will help you do just that.

The survey also provides another im-
portant function. Broadcast salaries re-
flect, to an extent, the general health of
the industry. The data ohtained from the
survey reflects how the peopie who
make the industry work are faring. The
employees are the lifeblood of the busi-
ness. If they are doing well, the industry
is probably healthy. On the other hand, if
employee incomes are down, it may re-
flect hard times within the industry.

The salary survey is only half of the
picture, however. The other half of the
industry “portrait” will be published in
the December issue’s “state of the indus-
try” survey. The combined results of
these two surveys will provide an insight-
ful look into the overall status of broad-
casting in this country.

The salary survey

The survey is designed to, first of alil,
allow you to compare your paycheck
with those of broadcast employees in
other positions across the industry. The
survey data is sufficiently detailed to also
provide information on valuable employ-
ee benefits, which, in today’s tax-shel-
tered society, are increasingly important.

Tabular results

The 1987 results are summarized in
Tables 1 through 7. Table 1 profiles the
management and corporate staff. Table 2
details the results for the engineering
and technical categories, and Table 3
covers the operations staff.

Tables 4 and 5 summarize the median
salary data for both radio and TV cate-
gories, by market size, over the past iwo
years. These tables allow you to deter--
mine quickly how your salary compares
according to market size, which is a pri-
mary factor in the determination of over-
all salary levels.

Table 6 tracks salary information for
the past four years. This table helps iden-
tify industry salary trends by job cate-
gory. The data contained in the table will
be used in a number of the comparisons
to be discussed in this article.

The information contained in Table 7
is an abbreviated summary of the data
contained in Tables 1, 2 and 3. To help in
the spotting of trends, comparable data
from the 1985 and 1986 surveys also is
shown,
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Keep in mind that the results are based
on median salaries. These figures may be
quite different from aqverage salaries. The
median salary is a midpoint value for the
group being considered. Half of the group
has a higher value, and half has a lower
value. The median value provides a bet-
ter statistical representation of the over-
all data and is used throughout this
report.

The 1987 BE salary survey was scien-
tifically conducted by the marketing re-
search department of Intertec Publish-
ing, under the direction of Kate Smith.
On June 2, 2,807 questionnaires were
mailed to recipients of BE on an “nth
name” basis. On Aug. 27, 1,032 com-
pleted forms had been returned, provid-
ing a response rate of 36.8%. The data
contained within this report is based on
those responses.

Broadcast engineering
is not a job—it’s a
form of art!

Slow, but steady, growth

This year's survey shows little change
from last year’s salary levels. Percentage
salary increases, measured over all mar-
kets, were down across the board. These
smaller salary increases may be a reflec-
tion of weakness in the industry or they
may mean that inflation is temporarily
under control.

Also, the changes in individual cate-
gories were more moderate than in pre-
vious years. In comparison, last year’s
survey revealed a number of wide fluctu-
ations in salaries, The industry seems to
have come to grips with most of these
dramatic changes, and, for the most part,
salaries have leveled out. Fortunately,
the general trend in compensation ap-
pears to be up.

The data across all markets and job
categories is summarized in Table 7. The
data shows a small decrease of 5% in me-
dian TV corporate salaries. The same
comparison for the engineering category
shows no change from last year's median
salary of $29,800. Operator salaries in-
creased by 4%, from $23,500 to $24,450.

A detailed look
Salaries this year, for the most part, re-
flected subtler changes than last year’s
survey. Radio corporate salaries, when
compared across all markets, moved up
only 2%, from $31,400 to $31,900. The
1987 corporate radio salary still is below

the 7-year high of $34,800 experienced
in 1985. Even so, this year’s increase of
2% is better than last year’s decrease of
10%.

Radio engineering salaries moved up
sharply by 9%, from $23,650 to $25,800,
continuing a general trend over the past
seven years. Radio engineers did suffer a
1-year decrease in 1985, however. Be-
cause the 1986 increase was only 3%, ra-
dio engineers can feel good about this
year's results.

Radio operations salaries continue to
be the lowest registered by this survey.
The 1987 radio operator salary increased
by 3%, from $20,350 to $20,950. As with
the radio engineering salaries, the gains
registered by radio operators seem to be
small, but consistent.

The corporate TV salaries, which saw a
12% decrease in 1986, vaulted back up
to the stratosphere this year. Today's me-
dian corporate TV salary is $61,250,
which represents a whopping 21% in-
crease. This year marks a recovery of
sorts for TV executives. In 1983, median
salaries shot up to $60,000, only to fall to
$42,250 in 1984. The recovery has taken
three years, and most of the gain came in
1985. During the 7-year history of the
survey, this salary category has been
more volatile than any other.

TV engineering salaries are down by
2% this year, which is a long way from
the 11% increase seen last year. TV oper-
ators did quite well this year, registering
the second-largest increase with a 14%
pay hike that brought their median sal-
ary to $30,900. This represents a nice im-
provement from the 6% drop registered
in 1986,

TV pays big

[f you work in radio, you may want to
skip this part. However, if you are in-
terested in how your TV cousin is mak-
ing out, read on. Measuring across all
markets (see Table 6), the TV corporate
executive earns almost twice as much as
the radio corporate executive: $61,250
vs. $31,900. The TV engineer’s median
salary is almost $10,000 higher than the
equivalent radio salary.

A similar differential exists between
TV and radio operator salaries. TV oper-
ators earn a median salary of $30,900;
radio operators earn $20,950. The pock-
ets just seem to run deeper in television.
But then, you probably already knew
that.

Compare market size

Looking at the results according to
market size provides some interesting in-
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formation about corporate radio salarie..
In the top 50 markets, median corporate
radio salaries decreased 33%. Similarly,
in the top 100 markets, the median sal-
ary dropped by 14%. Could these chang-
es be a reflection of the turmoil caused
by increased sales of radio properties?
When considered over all markets, radio
corporate salaries rose a measly 2%.

Radio engineers fared only slightly bet-
ter. The overall median change of 9%
hides some much larger changes in the
top 50 and top 100 markets. In the top
50, salaries fell by 11%. In the top 100,
salaries rose by 19%. Radio engineering
salaries rose in the below top 100 mar-
kets by 8%.

The percentage changes in TV salaries

“were much greater than in radio. TV cor-

porate salaries across all markets rose by
21%. The changes, by market size, are:
top 50, 20%; top 100, 37%; and below

Religious broadcasting
is hell.

top 100, 10%.

TV engineering salaries hit a brick
wall. Measured across all markets, sal-
aries fell by 2%. The top 50 markets saw
the same decrease. The top 100 market
salary rose by a minuscule 4%, and the
below top 100 markets fell by 7%. Any
engineer looking for quick gains here
would be disappointed.

The percentage changes in TV opera-
tions salaries, by market size, were al-
most as dramatic as TV corporate sala-
ries. Over all markets, these salaries rose
by 14%. The top 50 market TV operator’s
median salary rose by a whopping 31%.
The top 100 TV operator’s median salary
fell by 5%, and the below top 100 market
median salary rose by a healthy 14%.

Move to the big time

One way to make more money is sim-
ply to move to a larger market. Let’s look
at the percentage differences in median
salaries based on market size. For radio,
a large increase in median salary accom-
panies moves from the below top 100
markets to the top 100 markets. For
management, the median salary increas-
es by 21%. The median engineering
salary increases by 44% and the median
operations salary-by 25%. This trend
does not hold true for TV markets.

For TV engineering and operations
categories, the major increases in medi-
an salary go to those who move from the
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MIL.
ONE SIZE FITS ALL.
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ALIVE, we know what FINALLY! THE UNIVERSAL FORMAT Plus by combining the
itsliketobeinyour — pAT TAKES YOU FROM ACTION, (Chrome Time-

shoes. Every day you Compressed Multiplex)

have to tap dance T0 ED'“"G, TO OVER-THE-AIR recording system with
between a barrage of equip-  WITHOUT MISSING A STEP. high-density metal particle

ment and format changes. tape, JVC’s MII format can
deliver up to 90 minutes of broadcast quality
recording/playback time in VHS-sized 14"
cassettes. All without worrying about format
switches or losing quality during editing —
even several generations down the line.

Fortunately, MII can make your job a
whole lot easier. It’s the first truly universal
format that answers the needs of people in
the field, in the studio and in production —
while delivering broadcast quality resuits.
And MII delivers these results in half the | Most importantly, only JVC gives you
space and with less than half the weight of eSS~ a choice. This means you can
1" C systems. _ —  select a less sophisticated
| 3@ @  MII system, say for ENG/

- =" EFP and a more advanced

As you might expect, our

new MII component video i :
recording systems more than it kNgll system for %tudl_o
live up to the JVC , Wwork. Also, since each unit
reputation for value is completely compatible
In fact. to pack an ' with each other, you can
more v’alug or y virtually build your own
features into our system, feature for feature.
economical MII units And upgrade at any time.
would probably take a shoehorn. ' JVC’s MII. The
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sal format you've
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from like four audio tracks, a time base

: o e been waiting for.
corrector, an integral longitudinal and 05 e een waiting for
vertical time code, time/date generator g2 ~lang For literature or

with presettable user bits, automatic LTI demonstration, call
backspace editing and Dolby-C toll free: 1-800-JVC-5825.
noise reduction...to name JVC Professional Products Company,

just a few. 41 Slater Drive, Elmwood Park, NJ 07407.
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ALWAYS A STEP AHEAD...
TO KEEP YOU A STEP AHEAD.
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TABLE 1.— MANAGEMENT STAFF PROFILE*

ALL = ..
MARKETS = RADIO.
Total Below Total Below
Total TV Top 50 Top 100 Top 100 Radio Top 50 Top 100 Top 100
% % % % % %o % % %
Salary Level
Less than $15,000 11.4 4.0 4.5 5.0 3.0 14.2 3.3 20.0 15.6
$15,000 to $24,999 15.1 5.3 4.5 5.0 6.1 18.8 20.0 10.0 19.7
$25,000 to $34,999 191 10.7 4.5 10.0 15.2 22.3 13.3 15.0 253
$35,000 to $49,999 205 17.3 18.2 5.0 24.2 21.8 30.1 250 19.7
$50,000 to $74,999 136 26.7 227 35.0 24.2 8.6 133 10.0 75
375,000 or more 17.7 34.7 456 35.0 27.3 1.2 20.0 15.0 8.8
No answer 26 13 L. 50 ... 3 5.0 3.4
Median = $37,250 $61,250 $70,000 $66,000 $51,500 $31,900 $41,600 $36,500 $30,100
Received Salary Increase
During Past Year 44.2 68.0 727 75.0 60.7 35.0 53.3 40.0 305
Percentage of increase
Less than 3% 0.7 | 10 L L 1.4
3% to 4% 438 8.0 45 15.0 6.1 36 L. 15.0 2.7
5% to 9% 21.7 44.0 455 40.0 455 13.2 30.0 15.0 9.5
10% to 14% 8.5 12.0 13.6 15.0 9.1 71 13.3 5.0 6.1
15% or more 7.0 4.0 91 50 .. 8.1 100 L 8.8
No answer i5 | ... . 50 . 20 . 50 2.0
Median = 8.7 8.0 10.0 7.8 7.7 9.5 95 5.9 106
Fringe Benefits Received
{Adds to more than 100%
due to multiple answers})
Medical insurance (paid) 79.0 853 86.4 85.0 84.8 76.6 83.3 65.0 76.9
Dental insurance (paid) 3341 53.3 63.6 55.0 455 25.4 46.7 25.0 211
Life insurance (paid) 56.6 73.3 72.7 80.0 69.7 50.3 53.3 65.0 47.6
Sick leave 72.4 86.7 86.4 80.0 90.9 67.0 76.7 75.0 63.9
Vacation 83.1 90.7 95.5 85.0 90.9 80.2 90.0 70.0 79.6
Stock purchase plan 8.5 13.3 27.3 5.0 9.1 6.6 5.0 8.2
Profit sharing plan 15.8 213 36.4 10.0 18.2 13.7 13.3 25.0 12.2
Savings plan 8.5 17.3 27.3 15.0 121 5.1 10.0 10.0 3.4
Pension plan 28.3 48.0 40.9 65.0 424 20.8 26.7 35.0 17.7
Bonus 25.7 36.0 455 10.0 45.5 21.8 26.7 20.0 211
Trade show/convention/
seminar expenses paid 529 62.7 53.1 60.0 66.7 492 56.7 55.0 486.9
Tuition refund plan 15.4 25.3 36.4 15.0 24.2 11.7 20.0 20.0 8.8
Automobile furnished 44.1 50.7 36.4 60.0 54.5 41.6 46.7 55.0 38.8
Years in Present Job
1or2 21.7 16.0 22.7 5.0 18.2 23.8 235 15.0 251
Jor4 11.8 10.7 9.1 15.0 9.1 12.2 13.3 15.0 11.6
5t09 21.3 32.0 273 40.0 30.3 17.3 13.3 30.0 16.3
10 to 14 12.9 6.7 4.5 5.0 9.1 15.2 13.3 10.0 16.3
15 to 24 202 253 31.9 25.0 21.2 17.8 20.0 15.0 184
25 or more 9.2 53 45 . 9.1 11.2 13.3 5.0 10.9
No answer 29 40 . 10.0 3.0 2.5 3.3 10.0 1.4
Median = 8.6 8.4 8.4 8.2 8.5 8.7 9.4 7.5 8.9
Years in Broadcast Industry
Less than & 4.8 27 45 L. 3.0 5.6 3.3 10.0 5.4
5109 8.5 8.0 13.6 10.0 3.0 8.6 6.7 50 9.5
10 to 14 12.9 14.7 136 15.0 151 122 13.3 10.0 12.2
15 to 24 29.0 33.3 31.8 30.0 36.4 27.4 26.7 35.0 26.5
25 or more 41.5 37.3 36.5 40.0 36.4 43.2 43.3 30.0 450
No answer 3.3 40 ... 5.0 6.1 3.0 6.7 10.0 1.4
Median = 228 225 20.0 23.2 231 229 23.8 21.3 23.1
Do Part-Time
or Free-Lance Work 331 29.3 27.3 35.0 27.3 345 40.0 40.0 32.7
Education
High school 12.9 8.0 91 L. 121 14.7 16.7 5.0 15.8
Two years of college 19.5 14.7 22.7 10.0 12.1 21.3 6.7 25.0 23.8
Four years of college 34.2 40.0 50.0 35.0 36.4 32.0 23.3 45.0 32.0
Post-graduate college 28.7 32.0 18.2 40.0 36.4 27.4 40.0 20.0 259
Voc/tech school 16.2 12.0 18.2 15.0 6.1 17.8 23.3 10.0 17.7
No answer 2.6 40 .. 10.0 3.0 2.0 3.3 5.0 1.4
Age, Years
Under 25 1.1 1.3 45 . L 0 L L 14
25 to 34 11.8 6.7 13.6 100 ... 13.7 26.7 15.0 10.9
35 to 44 31.5 306 319 20.0 36.4 32.0 13.3 40.0 34.6
45 to 54 24.3 253 27.3 15.0 30.3 23.8 30.0 10.0 245
55 to 64 19.9 26.7 13.6 45.0 242 17.3 10.0 25.0 17.7
65 or over 9.2 6.7 9.1 5.0 6.1 10.2 16.7 5.0 9.5
No answer 2. 27 5.0 3.0 2.0 3.3 5.0 1.4
Median = 46.8 489 45.0 55.3 49.0 46.0 47.8 43.1 46.0

*Management staff: president, owner, partner, vice president, general manager.
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Commitment.

To Ampex, it means millions of dollars com-
mitted to research and development for
unique, new Betacam and Betacam SP*
products.

Ampex. Committed to Betacam.

“Betacam and Betacam SP are registered trademarks of Sony Corporation
©Ampex 1987 Circle (15) on Reply Card
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ANMPEX

We're committed to Betacam.



www.americanradiohistory.com

ALL
MARKETS
Total Below Total Below
Total TV Top 50 Top 100 Top 100 Radio Top 50 Top 100 Top 100
% Yo Yo %o % %o % % %
Salary Level
Less than $15,000 10.1 4.2 1.6 4.2 8.8 16.1 6.2 29 29.8
$15,000 to $24,999 252 19.6 8.9 25.0 35.3 30.9 19.6 28.6 42.2
$25,000 to $34,999 30.3 27.9 22.6 35.3 32.4 326 34.0 51.4 25.0
$35,000 to $49,999 22.9 32.1 411 271 19.1 13.6 257 171 1.0
$50,000 to $74,999 9.0 12.9 21.0 4.2 4.4 5.1 12.4 —
$75,000 or more 21 2.9 4.8 21 L 1.3 21 L 1.0
No answer 0.4 04 . 2.1 o4 . L 1.0
Median = $29,800 $34,300 $41,150 $30,600 $26,800 $25,800 $32,100 $28,600 $19,800
Received Salary Increase
During Past Year 67.9 75.0 81.4 68.9 67.6 80.6 73.2 628 481
Percentage of increase
Less than 3% 3.6 25 1.6 42 29 47 4.1 5.7 4.8
3% to 4% 20.4 258 29.0 29.2 17.7 14.8 247 17.1 4.8
5% to 9% 29.8 35.0 34.7 31.3 38.2 24.2 28.9 229 20.2
10% to 14% 7.4 5.4 7.3 21 4.4 9.3 10.3 11.4 77
15% or more 4.6 3.8 4.8 2.1 29 5.5 2.1 5.7 8.7
No answer 2.3 2.5 40 .. 1.5 2.1 3 1.9
Median = 65 6.2 6.2 52 6.7 7.1 6.1 6.9 8.4
Fringe Benefits Received
(Adds to more than 100%
due to multiple answers)
Medical insurance {paid) 80.0 83.8 84,7 79.2 85.3 78.3 89.7 65.7 67.3
Dental insurance (paid) 45.8 55.4 65.3 47.9 426 36.0 48.5 42.9 21.2
Life insurance (paid) 58.4 65.4 66.1 66.7 63.2 51.3 68.0 429 38.5
Sick leave 82.1 89.2 90.3 87.5 88.2 75.0 845 85.7 62.5
Vacation 90.5 95.0 94.4 91.7 98.5 86.0 90.7 94.3 78.8
Stock purchase plan 155 221 315 22.9 4.4 8.9 15.5 11.4 1.9
Profit sharing plan 16.4 20.0 21.0 12.5 23.5 12.7 18.6 171 5.8
Savings plan 231 30.4 435 16.7 16.2 15.7 247 17.1 6.7
Pension plan 452 58.8 86.1 58.3 456 31.4 40.2 40.0 20.2
Bonus 13.0 15.0 16.1 14.6 13.2 11.0 11.3 57 125
Trade show/convention/
seminar expenses paid 36.8 33.8 29.0 375 39.7 39.8 48.5 48.6 28.8
Tuition refund plan 305 35.0 46.8 25.0 20.6 258 39.2 229 14.4
Automobile furnished 141 125 8.1 14.6 19.1 15.7 17.5 37.1 6.7
Years in Present Job
tor2 275 24.6 25.0 22.9 25.0 30.4 32.0 34.2 27.9
3ord 16.2 17.9 20.2 12.5 17.7 14.4 15.5 11.4 14.4
5t09 24.7 26.2 26.6 20.8 29.3 23.3 23.6 28.6 212
10 to 14 12.0 10.4 12.1 125 59 13.6 15.5 14.3 11.5
15 to 24 12.0 12.1 9.7 16.7 13.2 11.9 7.2 2.9 19.2
25 or more 5.5 6.3 4.0 10.4 7.4 4.7 4.1 29 5.8
No answer 2.1 2.5 2.4 4.2 15 1.7 21 57 ...
Median = 6.1 6.2 57 8.0 6.2 5.9 5.4 53 6.8
Years in Broadcast Industry
Less than 5 8.2 8.8 7.3 8.3 11.8 7.6 4.1 114 9.6
5t09 17.7 19.6 25.0 8.3 17.7 15.7 14.4 17.1 16.4
10 to 14 19.3 18.3 17.7 18.8 19.1 20.3 20.6 17.1 21.2
15 to 24 279 221 23.4 229 191 33.9 42.3 28.7 27.8
25 or more 24.2 27.9 242 354 27.9 20.8 16.5 20.0 25.0
No answer 2.7 3.3 2.4 6.3 4.4 1.7 21 57 L.
Median = 16.1 158 14.7 20.4 14.8 16.3 16.8 15.4 15.9
Do Part-Time
or Free-Lance Work 475 354 379 375 294 59.7 61.9 48.6 615
Education
High school 25.0 23.8 18.5 33.3 26.5 26.3 19.6 31.4 30.8
Two years of college 33.2 31.3 29.8 250 38.2 35.2 43.3 31.4 28.8
Four years of college 252 258 33.1 20.8 16.2 246 237 17.1 279
Post-graduate college 6.5 58 6.5 4.2 59 7.2 5.2 14.3 6.7
Vocftech school 441 45.8 40.3 52.1 51.5 42 .4 371 457 46.2
No answer 2.3 2.9 2.4 4.2 2.9 1.7 21 57 ...
Age, Years
Under 25 4.0 21 1.6 2.1 2.9 5.9 5.2 8.6 5.8
25 t0 34 34.5 35.0 36.3 27.0 38.2 33.9 38.1 37.1 288
35 to 44 26.5 25.0 315 25.0 13.2 28.0 371 20.0 221
45 to 54 16.6 17.5 14.5 16.7 23.7 15.7 7.2 171 231
55 to 64 13.2 15.4 11.3 20.8 19.1 1.0 7.2 8.6 15.4
85 or over 2.7 2. 2.4 42 . 3.4 3.1 2.9 3.8
No answer 25 2.9 2.4 4.2 2.9 2.1 2.1 5.7 1.0
Median = 38.9 39.6 38.5 425 40.6 38.3 36.5 357 41.7

*Engineering and technical staff: technical manager, chief engineer, engineer.
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Commitment.

To Ampex, 1t means millions of dollars
committed to new Betacam* manufacturing
facilities around the world.

Ampex. Committed to Betacam.

*Betacam is a registered trademark of Sony Corporation A
©Ampex 1987 Circle (16) on Reply Card
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TABLE 3.— OPERATIONS STAFF PROFILE*

ALL T Ee—————— i
Total Below Total Below
Total TV Top 50 Top 100 Top 100 Radio Top 50 Top 100 Top 100
U/O 0/0 0/0 0/0 O/O 0/0 O/U 0/0 O/O
Salary Level
Less than $15,000 15.5 5.1 1.6 8.6 7.9 25.0 4.8 25.0 35.4
$15,000 to $24,999 36.4 27.9 175 31.4 42.1 43.9 50.0 33.3 44.0
$25,000 to $34,999 23.9 27.2 238 37.1 23.7 20.9 286 292 14.6
$35,000 to $49,999 14.4 24.3 28.5 20.0 211 5.4 95 12.5 1.2
$50,000 to $74,999 7.7 12.5 23.8 29 26 3.4 71T L 2.4
$75,000 or more 0.7 1.5 3.2 L
No answer 1.4 1.5 16 L. 2.6 4 L L 2.4
Median = $24,450 $30,900 $38,300 $27,700 $24,750 $20,950 $24,300 $22,500 $18,050
Received Salary Increase
During Past Year 70.6 76.5 82.7 68.7 73.7 64.8 76.2 70.8 57.3
Percentage of increase
Less than 3% 25 2.9 1.6 2.9 5.3 20 Ll 3.7
3% to 4% 14.8 19.9 25.4 22.9 7.9 10.1 71 20.8 8.5
5% to 9% 35.2 42.7 429 40.0 44.7 28.4 38.1 1.7 19.5
10% to 14% 7.8 5.1 4.8 29 7.9 10.1 143 .. 11.0
15% or more 8.5 3.7 48 .. 5.3 12.8 16.7 8.3 12.2
No answer 1.8 2.2 3.2 .. 2.6 14 . L 2.4
Median = 7.5 8.7 6.5 6.1 75 8.5 9.1 68 ..
Fringe Benefits Received
{Adds to more than 100%
due to multiple answers)
Medical insurance (paid) 775 84.6 85.7 88.6 78.9 70.9 83.3 79.2 62.2
Dental insurance (paid) 451 54.4 66.7 429 447 36.5 50.0 54.2 24.4
Life insurance (paid) 58.8 75.0 77.8 74.3 71.1 43.9 571 50.0 35.4
Sick leave 78.5 88.2 84.1 88.6 94.7 69.6 81.0 75.0 62.2
Vacation 93.0 96.3 95.2 100.0 94.7 89.9 92.9 91.7 87.8
Stock purchase plan 14.1 21.3 33.3 171 53 7.4 19.0 4.2 2.4
Profit sharing plan 19.4 29.4 28.6 28.6 31.6 10.1 214 L 7.3
Savings plan 16.9 25.7 34.9 14.3 211 8.8 21.4 4.2 3.7
Pension plan 40.1 53.7 61.9 48.6 447 27.7 40.5 29.2 20.7
Bonus 17.6 19.9 23.8 14.3 18.4 15.5 11.9 12.5 18.3
Trade show/cenvention/
seminar expenses paid 342 41.2 41.3 37.1 44,7 27.7 26.2 37.5 25.6
Tuition refund plan 27.8 38.2 429 31.4 36.8 18.2 26.2 16.7 14.6
Automobile furnished 8.1 8.1 11.1 5.7 5.3 8.1 2.4 8.3 11.0
Years in Present Job
1or2 37.7 31.6 25.5 51.4 23.7 432 52.3 29.2 42.6
3or4 21.1 235 222 229 26.2 18.9 19.1 29.2 15.9
5109 17.6 191 23.8 171 13.2 16.2 191 8.3 171
10 to 14 9.5 8.1 7.9 29 13.2 10.8 9.5 20.8 8.5
15 to 24 7.4 8.1 127 L 79 68 .. 4.2 11.0
25 or more 1.8 3.7 16 L 05 | .. L
No answer 4.9 5.9 6.3 5.7 5.3 4.1 8.3 4.9
Median = 3.9 4.3 4.9 2.9 4.8 3.5 2.9 41 3.6
Years in Broadcast Industry
Less than 5 10.2 6.6 6.3 5.7 7.9 135 4.8 83 195
5109 20.4 21.3 15.9 315 21.0 19.6 16.7 333 17.1
10 to 14 24.3 228 222 28.6 18.4 257 33.3 209 23.2
15 to 24 26.1 228 287 114 23.7 29.0 35.7 25.0 26.8
25 or more 141 206 206 171 237 8.1 9.5 4.2 8.5
No answer 49 59 6.3 57 53 4.1 8.3 4.9
Median = 13.5 14.2 16.1 11.8 15.0 12.9 14.3 11.0 12.4
Do Part-Time
or Free-Lance Work 43.7 36.8 38.1 40.0 31.6 50.0 619 54.2 42.7
Education
High school 12.0 8.1 95 . 13.2 15.5 214 8.3 14.6
Two years of college 19.0 154 12.7 8.6 26.3 223 21.4 12.5 25.6
Four years of college 454 52.9 60.3 54.3 39.5 38.5 35.8 50.0 36.6
Post-graduate college 17.3 16.2 11.1 257 15.8 18.2 214 20.8 15.9
Voc/tech school 12.7 11.0 12.7 8.6 10.5 14.2 19.0 12.5 12.2
No answer 49 59 6.3 5.7 53 4.1 8.3 4.9
Age, Years
Under 25 8.5 29 1.6 57 2.6 13.5 9.5 8.3 17.1
25 to 34 39.3 40.5 39.7 457 36.9 38.6 38.1 33.3 40.3
35 to 44 30.3 30.1 317 31.4 26.3 30.4 35.7 333 26.8
45 to b4 12.0 14.0 14.3 8.6 18.4 101 14.3 12.6 7.3
55 to 64 35 51 4.8 2.9 7.9 2.0 4.2 2.4
65 or over 1.1 15 16 .. 2.6 0.7 e 1.2
No answer 53 59 6.3 5.7 5.3 47 2.4 8.3 4.9
Median = 349 36.2 36.8 341 38.0 339 353 36.3 326

“Operations statf: operations manager, station manager, production/pragram manager.
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Commitment.

To Ampex, it means millions of dollars com-
mitted to customer support for all Betacam
and Betacam SP* products, regardless of the
manufacturer.

Ampex. Committed to Betacam.

*Betacam and Betacam SP are registered trademarks of Sony Corporation .
©Ampex 1987 Circle (17) on Reply Card
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TABLE 4.—MEDIAN SALARY SUMMARY FOR 1986 AND 1987, TV

1986 SURVEY 1987 SURVEY
All Below All Below
Category Markets Top 50 Top 100 Top 100 Markets Top 50 Top 100 Top 100
Management $50,750 $58,250 $48,200 $46,700 $61,250 $70,000 $66,000 $51,500
Engineering $34,900 $42,050 $29,400 $28,700 $34,300 $41,150 $30,600 $26,800
QOperations $27,200 $29,200 329,200 $21,800 $30,900 $38,300 $27,700 $24 750

TABLE 5.— MEDIAN SALARY SUMMARY FOR 1986 AND 1987, RADIO

All Below All Below

Category Markets Top 50 Top 100 Top 100 Markets Top 50 Top 100 Top 100
Management $31,400 362,500 $42,500 $27,400 $31,900 341,600 $36,500 $30,100
Engineering $23,650 $36,050 $24,000 $18,400 $25,800 $32,100 $28,600 $19,900
Operations $20,350 $21,550 $25,600 $18,900 $20,950 $24,300 $22,500 $18,050

TAB

Category 1984 1985 1986 1987 1984 1986 1987
Management $46,250 $57,750 $50,750 $61,250 $28,300 $34.800 $31,400 $31,900
Engineering $28,900 $31,500 $34,900 $34,300 $23,700 $23,000 $23,650 $25,800
Operations §25,300 $28,800 $27,200 $30,200 $16,500 $20,000 $20,350 $20,950

TABLE 7.— MEDIAN VALUE PROFILE OF BROADCASTERS
(Radio and TV Combined)

Category 1985 1986 1987 1985 1986 1987 1985 1986 1987
Salary Level $41,000 $39,350 $37,250 $27,800 $29,800 $29,800 324,700 $23,500 324,450
Received Salary Increase 58.9% 58.2% 44.2% 75.5% 74.6% 67.9% 77.7% 75.3% 70.6%
Amount of Increase 9.4% 9.2% 8.7% 7.6% 7.1% 6.5% 8.2% 7.8% 7.5%
Years in Present Job 7.1 6.6 8.6 6.0 6.7 8.1 4.4 3.8 3.9
Years in Broadcasting 231 20.7 22.8 16.1 16.0 16.1 135 12.7 135
Does Free-Lance Work 28.3% 26.9% 33.1% 48.4% 41.8% 47.5% 48.0% 43.7% 43.7%
College >2 years 83.2% 80.7% 82.4% 63.5% 71.3% 84.9% 82.8% 82.7% 81.7%
Age, Years 44.5 458 46.8 398 39.1 389 339 33.6 34.9

32 Broadcast Engineering
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Our first TV Stereo Generator

was very good.

Our first-generation stereo generator is used
by more stereo television stations than all other
makes combined.

Now, Orban introduces a new second-generation
generator, with significantly improved versatility,
setup ease, and measured performance.

OPTIMOD-TV

TFHEVISION STERED GENHEATOE

Our second is great.

Our new second-generation stereo generator:

B is designed to supply the best
possible results regardless of your
choice of audio processors. For
non-Orban processors, it includes
separate balanced left and right
inputs, flat or pre-emphasized.
For Orban’s Optimod-TV Audio
Processor, a multi-pin intercon-
nect permits interleaving of the
stereo generator's low-pass filters
with the audio processor’s cir-
cuitry, yielding the brightest
sound and lowest distortion.

B includes a built-in Bessel null calibration tone
that's not dependent upon the accuracy of a local
crystal—it locks to station sync. Just switch on the
tone, adjust the BASEBAND OUTPUT contro! for
carrier null, and maximum separation is ensured!

B uses our new Hadamard Transform Baseband
Encoder™ 1t's a switching encoder using digital
fechnigues to approximate a sine-wave multiplier.
Most performance specs are so good that they can’t
be reliably measured. And the new Hadamard
Transform Baseband Encoder has even better
stability than our already excellent analog encoder.

B has newly-designed group-delay-equalized
lowpass filters. Their very high selectivity gives the
81854 the industry's best rejection of non-linear
crosstalk, while their linear-phase characteristics
ensure minimum overshoot and highest subjective
audio quality.

OPTIMOD TV

TELEVISION STEREQ GENERATOR

B has refined noise reduction circuitry which
results in even better separation measurements
with both swept-sinewave and dynamic program.

And, there’s true peak-reading metering of
input, circuit, and composite output levels for easy
set-up and verification of proper operation, and an
easy-to-follow Installation and Operation Guide.

For a brochure about the new 81854 TV
Stereo Generator, to arrange for a demo through
an Orban Television Products Dealer, or if you
have any questions, please call:

(800) 227-4498

Orban Associates Inc.
645 Bryant St., San Francisco, CA 94107 USA
(415) 957-1067 Telex 17-1480 FAX (415) 957-1070

orban

Circle (18) on Reply Card
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Sony Broodcast Products Company, 1600 Queen Anne Rd., Teaneck, N1 07666, © 1987 Sony Corporotion of America. Sany is o registerad frademork and Betacort o fredemork of Sany Corporation.

at what the
ught: Betacart
Betacart
Betacart

Over one hundred and fifty Betacart™
systems have been delivered throughout
the United States.

For names of stations in your area
enjoying impeccable spot and
news automation, contact
your Sony Broadcast
representative. Or call Sony
Broadcast at 800-635-SONY.

SONY.

Broadcast Products

”

Circle (19) on Reply Card
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For
Excellence
In Antennas

A complete
line of TV and
FM Broadcast
Antennas

eModern 7,000
ft. test range
facilities

sInnovative
Engineering
Careful con-
struction

eTwo Year
Warranty on
Product and
Workmanship

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

FCC Directionals
Pattern Studies
Multi-Station Arrays
Full Scale Measurement

JAMPRO ANTENNAS, Inc.
6939 Power Inn Road
Sacramento, CA 95828
(916) 383-1177 TELEX 377321

Circle (62) on Reply Card
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For !he s‘eu‘:ntl year, the BE salary
survey identified data rez,drqu SBE
Cemhtatmn The intent was 1y exdrn-
ine the broadcast mdu:,lry 8 Fesponse
to the SBE program. in terms of em-
plovee: compensation: This years re-
sults parallel the 1986 survey results.

Thetable below breaks out the com-
parp.mx data, by market size, into sala-
ries for both certified and non-certified
engineers. Using the median satary for
the appropriate markel, the median
dalaries of certified and non-certified
respondr;-nts cant be compared.

The results, in many cases, are dra-
‘matic. In the top 50 markets. the certi-
fied radio engineer’s median salary is
.’%ﬁ% higher than that of the non-cerli-
fied radio -engineer. In the top 100
markets the certified radio engineer’s
median salary is 15% higher than thal
of the non-certified counterpart. In the
below fop 100 markets, the differential
5 18%.

An: additional element was exam-
ined: the percenfage raises recewed
I each category, the certified. re-
sponcdents received a higher-percent-
age salary incr ease than non-cerfified
responidents, Across. all markets, for
both radio and TV engineers, the sal-
ary increases were 16% higher for:
SBE-certified engineers than non-certi-
fied engineers, The certified TV en-
ginger salary finereases were 229
higher than the median non-certified
value, while the radio engineer’s sal-

‘Does SBE certification pay?

- 61%. The number of radio engineers

$9,100 higher than that of the non-

-neers, 3002 Graliam Road, Suite 118,
Indianapolis. IN' 46220,

ary increase was 6% greater,

SBE certitication conlinues: Lo show
steady ﬂmwm Over all, certification
increased. Iz-y 5% during the past year..
Today, more than21% of all engineers
hold some form of certification. Two.
stihcategories are worth memmnmg
T'he: number of engineers holding the
TV engineer certification level rose by

holding the AM/F ‘M certification level
gr(*w by 119%. :

Is SBE certification worth the effort?
Is it worth $1,5007 This figute repre-
sents the difference in median salaries.
measured across all engineering cate-
gories and markets between certified
and non-certified personnel. In one
case {lup_ Sl radio markets), the differ-
ential is even greatér, Here, the certi-
ficd radio engineer’s median salary is

[‘.t,-!’llfled radity endineer.

This is not to say that becoming cer-
tlﬂNl will antomaticatly qualify you for
a higher salary. It does mean, how-
ever, that in spite of the demise of the
first- class license, vou still can-earn an
mdu‘-tr} recognized slam}! of com-
petence,

ff wvou are interested in ledrning
more about SBE certification, contact
the SBE  national = office at 317
842:0836. Or write to the ‘vertification
secretary, Society of Broadcast Engi-

ENGINEERING AND TECHNICAL STAFF SBE CERTIFICATiON PROFILE*

‘Categories Total % Total TV % Total Radio %
‘Hold SBE Certification 210 188 233
Certification Level
Senior TV 4.0 71 0.8
Senior AMIFM K3 e 849
TV enginesar 36 8
AMIEM engineer Se1 2.1 9.3
Broadeast technologist 38 4.6 3.0
Professional breadeast
engineer 0.8 17

*Eng!neerl-ng and technical staff; lechnical manager, chief engineer, engineer.

top 100 to the top 50 markets: 34% for
engineers and 38% for operations per-
sonnel. TV corporate salaries increased
by only 6% when moves were from the
top 100 to the top 50 markets. Although
similar differentials in salaries between
markets were shown in last year's study,
the data does not support long-term
trends between markets. This year, the
salary differences based on market size
usually were smaller. In some cases, the
differences were only one-third of those
seen last year.

wwWw americanradiohistorv com

Compare other data

It is important to make salary compari-
sons in several ways. The first compari-
son might be with the median salaries
shown in Tables 4 or 5. However, the
resulis may not completely describe your
situation.

For instance, even if your salary falls
near the median shown, other factors
should be considered. It may be useful to
see if your salary falls in the same cate-
gory as that most often paid for similar
positions. This comparison may be made


www.americanradiohistory.com

COMPARED TO OUR NEW
APOCHROMATIC ZOOM, OTHER LENSES
ARE A LITTLE
ROUGH AROUND THE EDGES.

. Colo ing. F i n.:
The introduction of broadcast CCD-and high
quality tube cameras means compromises
~ like these areno longer acceptable in zoom
lenses. To meet these new and demand- ie
ing camera specifications, Schneider in- ) 5.
troduces the TV-56 APO-VARON 14X wide range of EFF’ a =
ENG/EFP Zoom. . _ aspheric aﬁachment for superWi
The TV-56 is a major leap forward in TV So if you're concerned about you
zoom technology. Its true apechromatic design = something about it. Get Schneu:ier s new TV-56
focuses the image formed inthe three primary - "~ APO-VARON Zoom. =2
color channels in precisely the same image: ' For more information or a demo, contact:
plane. : Schneider Corporation of America, 400 Crossways
The result is rather eye-caiching. Both lon- . Park Drive, Woodbury, NY 11797, (516) 496-8500.
gitudinal and lateral chromatic aberrations are A _
significantly reduced. MTF is increased, and Western U.8.A. Service: 861 Production Place,
picture quality is greatly enhanced. Newport Beach, CA 92663, (714) 631-7430.

Schneider

YW KREUZNACH
SHOOT FOR THE BEST.
Circle (20) on Reply Card
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by looking at Figures 1, 2 and 3. With
these pie charts, it is easy to see if your
salary falls within the more common
salary brackets.

The tables and charts presented here
can be usefu! references for negotiating
for a raise. Just stating that your salary is
lower than some industry median may
not be persuasive enough. If, for exam-
ple, you can show that 65% of the salary
categories are above what you earn, you
can add more weight to your argument.

The industry is being
overtaken by
accountants. God save
us all.

General trends

From the assembled data, it appears
that a leveling out of salary increases is
occurring. With inflation seemingly un-
der control, companies appear to be pro-
viding smaller increases. Double-digit
salary increases were common several
years ago. Today, such increases are the
exception rather than the rule

[f you are in broadcasting strictly for
the money, television is the only place to
go. That is not to say that adequate sala-
ries are not available in radio, but year
after year, the data shows that TV per-
sonnel—at the corporate, engineering
and operations levels—earn more, usual-
ly a lot more, than their radio counter-
parts. Fortunately, salaries appear to be
keeping up with inflation, so far.

Another factor, SBE certification, con-
tinues to be reflected in salaries. The sur-
vey shows that SBE certification often
can provide the extra measure of value
that may mean extra money in your
pocket. See the related story, “Does SBE
Certification Pay?,” for more information.

Feedback

This year’s survey provided more en-
lightening feedback than ever before.
Many respondents provided thought-pro-
voking and well-developed insights into
the way they see their jobs, the industry
and its future.

It was surprising to see several com-
mon threads of concern extend across
not only markets, but also through each
job category (management, engineering
and operations). An often-noted concern

was the changing ownership of broad-
cast properties. Employees view with
great anxiety and distaste the trafficking
of stations. Many see the issue as some-
thing akin to trading marbles and say it
shows little regard for the audience.
One respondent suggested that non-
broadcast ownership of stations was
harmful not only to today’s industry, but
also to the long-term health of broadcast-
ing. The term “bean counter” often is
used to describe a person who, despite a
background and interest in the financial

Good jobs aren’t hard
to find—good
engineers are.

area, is in a position to make decisions
about broadcasting. Bean counters took
a lot of heat for the industry’s condition.
Engineers seemed particularly insight-
ful when it came to some of the problems
and their causes. ‘Radio stations are now
being run by investors (bean counters),
not broadcasters,” one engineer wrote.
“As a result, short-term profit is the
Continued on page 42

audiotap

‘audiopak.

BY CAPITOL,

Broadcast Cartrldges

TS

MAGNETIC PRODUCTS

eTM

BY CAPITOL,

Duplicator Cassette and 8-Track Tape

14 .
®
B CAMICL

Capitol Magnetlc Products

CORPORATE AND INTERNATIONAL SALES OFFICES:
EASTERN SALES OFFICE: 2 Ave
CENTRAL SALES OFFlCE |
o WESTERN SALES OFFICE:
UNITED KINGDOM: | : Usbidye Ruud  Ho
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Dead air is a broadcaster’s
biggest nightmare. In fact,
everyone agrees that time is
indeed money in broadcasting.
To help keep your station alive
and humming, rely on a source
whose components are respons-
ible for keeping untold hours of
music and conversation flowing
across the airwaves.

Today's demanding broadcast
engineering executives count
on Switchcraft jacks, connec-
tors, plugs, audio adapters and
everything else they need from
our broad selection of standard,
miniature and sub-miniature
parts. That's tangible proof of
our over 40 year commitment to
excellence.

If you'd like that same sense of
assurance day in and day out,
call or send for our latest

product literature. You'll discover
Circle (22) on Reply Card

our network of quality com-
ponents is committed to stamp-
INg out dead arr.

’_Send me information on your quality components:

[ Piease have a representative contact me.

| [J Please send me your General Line Catalog
| covering the complete Switchcraft line

My area(s) of interest is:

| [ switches [ Connectors [ Power Cords
| [J EAC Receptacles [ Jacks/Plugs
O Molded Cable Assemblies L] Patch Panels

| My application is (] Current
| O Future O (date)

| Company

Name

| Address
| City

Telephone ( )

Mail To: Marketing Communications Dept.,
Switcherafi, Inc,, 5555 N. Eiston Ave.,

A Raytheon Company
5555 N. Elston Ave.

Chicago, IL 60630
(312) 792-2700
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SUPER VHS.
A PERFECT FIT...EVERYTIME.
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S-VHS. It’sthesingle  FINALLY! THE UNIVERSAL FORMAT  quality, SVHSisina

luti i )
et a0 THAT TAKES YOU FROM . L by itself
affordable, you can AC“O", T0 EDI““G, TO DUPLICATION take (;td?)géﬁggﬁ :E

virtually walk through WITHOUT MISSING A STEP. JVC’s SVHS VCRs is

igg}?a?ssé%:gfl&fzgﬁn\:giﬁttching and compatibility. Yo_u can automatically record
: t chanoes. and play conventional VHS tapes on S-VHS.
equipmen 8 That means you can put all the benefits of
Finding a value-packed solution for a S-VHS to work for you without going through
marketplace that demands higher and higher the work and expense of converting your

current VHS tape library.

levels of technical performance is actually
Plus, S-VHS from JVC

nothing new for us at JVC. After all, JVC lit

the spark that started % stays sharp, generat_ion
a video revolution v | ‘ after generation.
with the develop- -} Additall up, and you'll
ment of VHS over a — | seethat when it comes
decade ago — and S-VHS - to giving you straight
is a direct descendant of 2 ¢ answers about what
that proven technology. SVHS means to you,

there’s just one place to

With SVHS, we’ '
i we've call—your S-VHS authority —JVC.

taken advantage of all the

advances accumulated over S-VHS from JVC.
the 10 years since JVC first introduced The flexible
VHS — advances in video heads, video cir- format you can
cuitry and video tape — and refined them. slip right into.

One of the refinements is in the area of For literature or
resolution. JVC'’s engineers have designed === W ademonstration, call
the S-VHS system to deliver a major toll free: 1-R00-JVC-5825.

increase in resolution — over 400 lines. JVC Professional Products Company,
In short, when it comes to picture 41 Slater Drive, Elmwood Park, NJ 07407.

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

Circle {23) on Reply Card
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Figure 1. Median salaries of management personnel, by salary caftegory.
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Continued from page 38

primary motivation for management
decisions.” More succinct comments
such as, “Get the bean counters out of the
business,” also were common,

Managers also seemed to be concerned
about station trafficking. “A major con-
cern is the rapid turnover of radio station
ownership and its effect on station per-
sonnel,” said one manager. “One hun-
dred percent of our staff has been affect-
ed by multiple station sales this year.
And some staff members have experi-
enced the trauma of five ownership
changes in a 4-year period.”

Besides low salaries, another recurring
theme was the state of the AM industry.
For the most part, the comments were
that the FCC was to blame for the current
state of affairs. A typical response was:
“The FCC needs to take a stand and help
the AM industry; add nighttime authority
to daytimers, set a stereo standard and
reduce interference. AM is dying—the
new AM standard (NRSC) is a flash in the
pan.”

Similar blame was heaped on the FCC
for crowded markets and other industry
ills. “Docket 80-90 will be a disaster for
broadcasters. Deregulation has hurt the

Or just take me out. The STLX extender/
console puts'you on the air when you're on
the road:

With the STLX, when you leave the studio
you don’t leave studio quality behind. The
built«sin Comrex:Dual-Line frequency
extender with multiband noise reduction will
deliver full program audio on two dial tele-
phone lines—anywhere in the world.

And everything you need is all together in
one professional package. This is a studio-
quality console that’s rugged enough for the
road, with a four-input mixer (Penny & Giles®
faders are standard), complete telephone

. interface, full monitor system with talkback,

AGC, PA feed and more. An optional battery
pack is available as well as a custom shipping
case that will stand up to the airlines.

For more information on how Comrex can
help your road games, call or write Comrex
Corporation, 65 Nonset Path, Acton, MA 01720
(617) 263-1800. TWX 710-347-1049. FAX
(617) 635-0401. 1-800-237-1776.

oo REwW-
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L 'Vaﬁ'lznow better than anyone how much i

really takes to produce one quality video signal.
And when it comes to planning your move to’

Lmnponem Analog Video, you understand the 2%

importance of having all the ngh: pieces mall
the right places.

MAGNT knows that big needs don't a]ways 20
along with big budgetb, the kind that allow you
to duplicate every piece of composite-standard:
equipment you own. That’s why our 1515 Signal
Generator and 500 Series Waveform Monitors
and Vectorscopes are d&elgned to do double duty
300 Series units offer up to six inputs—two.

tull sets of component channels, six cumpo*ute
channels, or any combination you need.

The MAGNI 1513 gives you CAY slgnals

in Be[aaam“ M- II“' Industrial M~H“ '

i -VHS or SMPTE formais, plus GBR signals,
plus cemposrte NTSC signals.

sa’t there oot in your CAV blueprints for

- equipment that can do the job now, as well as
- tomorrow? Discover MAGNI. And save vourself
alittle time at the drawing board.

. MAGNI SYSTEMS. ING,
”9300 SW Gemini Drive

Beaverton, OR 'S‘?{H}S Usa

- (503)626-8400

(800) 237-3964

AKX (503) 626:6225

TLX 650-2769743MCT

n;rpdmark,oISQn;, {mpur.m:m M II 15 a trademark ol i¥amsashit ;
I.-Flmnc Tid.
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2.1%

Figure 2. Median salaries of engineering personnel, by salary category.

> $75,000

engineer. Now, stations don’t give a
damn about anything but staying on the
air. The technical competency of opera-
tions has gone downhill since the FCC
eliminated the third-class license. The
FCC has destroyed the financial basis of
our industry by slicing the econormic pie
too thin.”

One engineer viewed the station’s situ-
ation with somewhat bitter humor. “We
have an uncertain future. The good
news—the owners successfully fought off
a takeover attempt. The bad news—the
station must now be sold to pay off the
debt. Only in America.”

Low pay, little recognition

Engineers and operators often com-
plained of low wages and limited oppor-
tunities. An assistant chief engineer
wrote, “While | enjoy my work, there are
too few opportunities for me, and | don't
want to wait 20 years until the current
chief engineer retires.” Said another en-
gineer, “I knew that [ wouldn’t get rich in
this business, but [ didn't take a vow of
poverty either.” Perhaps the comments
of this engineer best summarized the is-
sue: “"Engineering personnel are leaving
because of low pay. Driving a taxi pays
better, requires fewer hours, and you get

- Copyright & 1987, Tektrenix, Inc. Al ights raserved. #TVG078
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better treatment.”

Along with complaints of low wages,
several voiced concern about the appar-
ent lack of qualified young people enter-
ing the business. “Where are all the
young people?” one asked. “The average
age of our technical department is 50
years. We old-timers outnumber the
youngsters in our market by an 8:1 ra-
tio—what a shame.”

Not all comments were negative. Some
people wrote about how good the indus-
try has been to them. “1 wish [ was 25
again and knew what | know today, and
could spend another 45 years in the busi-
ness. With today's technology, what a
wonderful opportunity for a young per-
son.” Another wrote, “Opportunities are
good for engineers with advanced tech-
nical training and experience.” In the
same vein, another said, “I still believe
there are good opportunities for good
engineers.”

Viewing the issue from a practical
perspective, one respondent noted,
“There will be a few excellent opportuni-
ties in radio for talented, multidisciplined
individuals who have the special blend of
electronics, computers and knowledge
and experience in audio. Things may be
bleak for others.” Well said. (B

35.49,{_;

15.5%
< $15,000

. -.”".-\ . b !|
 23.9% \\ 2200 T I
$25,000-35,000 &3::5%%@9' A ] 0.7%
{ > $75,000
7.7%

$50.000-75.000

Figure 3. Median salaries of operations personnel, by salary category.

Now, your top choice In a
precision modulation
monitor for stereo audio
couldn’t be more clear ... or
readily available. Look at
the Tek 751 and see it all at
the touch of a button, Call

" your Tek Television Sales
Manager for full details
and-a demonstration.

Tektronix

COMMITTELL TO EXCELLENCE
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Could today's broadcasters operate
without magnetic tape? Probably
not. Although hardware remains the
backbone of the industry, the mag-
netic tape used by much of the
equipment is a critical element.

Recording tape is sometimes taken
for granted. Yet, this unique medium
is flexible, portable and provides
high-quality program storage. And,
as hardware performance improves,
so too does the performance of the
tape.

The following series of articles ex-
amines the use of recording tape
from several aspects. In “Tape as a
Recording Medium,” you'll look at
types of tape and learn what proc-
esses are mnvolved in developing a
new formulation. The article also will
discuss how tape performance can
be optimized to meet the demands
of the various recording formats.

“The Evolution of Audio Record-
ing" takes you back through history

to the beginnings of audio recording.
You'll even peek into the crystal ball

to see what the future might hold for
DAT.

The developments in videotape
over the past 20 years are almost
legendary. “The Evolution of Video
Recording” examines several video
formats and discusses the impor-
tance of tape parameters in the suc-
cess or failure of a new format.

Although tape is considered a con-
sumable, improper care can make it
more expensive than it should be.
Some common causes of tape deteri-
oration are explained in "Preserving
Magnetic Tape." From an operation-
al perspective, the article also will
detail proper handling procedures
that can help prevent tape damage.

Tape erasure is becoming an im-
portant performance element, but
because of their high output levels,
today's tapes can be difficult to
erase. However, thorough erasure is
crucial, whether it's because the
tapes contain proprietary or confi-
dential information or because resid-
ual signals can create interference.

“Erasing Magnetic Tape” outlines
new equipment and procedures for
properly erasing audiotape, video-
tape and data tapes.

Even if the future affords the possi-
bility of replacing recording tape
with another medium, the change is
many years away. Today, audiotape
and videotape are central to the op-
eration of the broadcast industry.
The more you understand about
magnetic tape, the better equipped
you will be to take advantage of its
capabilities.

e “Tape as a Recording
Medium”

“The Evolution of Audio
Recording” . ....

“The Evolution of Video
Recording”

“Preserving Magnetic Tape” ..

“Erasing Magnetic Tape”
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Tape as

a recording
medium

By Robert N. Herman

A magnetic tape formulation is a mix
of black magic and functional requirements.

lt is commonly assumed that when a
videotape recorder manufacturer comes
up with an improved recording format,
videotape manufacturers simply adapt
an existing tape formulation to fit into
the new recorder’s cassette specifica-
tions. Unless you are in the tape or hard-
ware manufacturing business, you might
not realize that not only do most new for-
mats require a substantially different
tape formulation, but in some cases,
the development of a new tape chemis-
try can help guide equipment manufac-
turers in refining recording schemes.

How, specifically, are tape formula-
tions and recording formats related? One
of the most important factors is coercivi-
ty, the responsiveness of the tape to the
magnetic signal from the video heads. It
is in this area that tape has undergone its
most profound changes over the years.

Tape for 2-inch quad decks, manufac-
tured with gamma ferric oxide, has a co-
ercivity of 300 Oe to 350 Qe. Subsequent
developments by tape manufacturers
have produced the generation of cobalt-
doped oxide tapes used for the compo-
nent digital D-1, U-matic, U-matic SP,
Betacam, VHS and 1-inch helical formats
of today. For this tape, cobalt has been
added to the basic ferrite mixture to
modify the surface of the iron oxide par-
ticles, making them more responsive and
raising the coercivity to the 600 Oe-to-
700 Oe level. The recently introduced
Super VHS format requires an oxide for-
mulation with a coercivity in excess of
900 Oe.

Work with metal-particle tape contin-
ues. The eventual result will be tape with
a coercivity in excess of 1,500 Oe, de-

Herman is product manager for professional video
products, 3M Magnetic Media Division, Minneapaolis.
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signed for the Betacam SP, M-Il and pro-
posed D-2 composite digital formats, as
well as improved media for 8mm.

Design factors

The magnetic response of tape, how-
ever, is only one of the characteristics
that must be considered in the creation
of a new tape formulation. Every video
recording format that has ever existed,
or ever will exist, possesses a unique
combination of physical and magnetic
characteristics. The tape construction
must conform to these.

From the tape manufacturer’s view-
point, the process is a continual juggling
act. If you were designing a tape from
scratch, and you wanted to provide a
product with the best possible magnetic
performance, you might want a formula-
tion made with nothing but magnetic
particles. But what would that mean in
terms of the physical durability of the
tape or its capability to keep the heads
from clogging? Therefore, you add some
abrasiveness. You realize a concern
about the danger of fungus growth, so
vou add a little fungicide.

As you add each of the ingredients,
how do they mix together? Does the
combination provide a smooth, homoge-
nous coating? And if the coating can be
made smooth, is the polyester backing
material to which it is applied also
smooth enough to prevent a bumpy sur-
face? As you add new ingredients to the
formulation, how do you keep the tape
from getting so thick that it doesn’t wrap
properly around the head? Does the
thickness cut down too much on the
amount of the tape that will fit onto a
reel? How can you be sure that the mag-
netic material on the surface of the tape

Continued on page 52
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Pro Series 400-line
high-resolution video
production system.

In this S-VHS
System, dot
interference has g
been completely “****
eliminated. The luminance
and chrominance signals
are output separately. This
gives S-VHS video signals
extremely clear color grada-
tions and truly brilliant colors.
All this—without
sacrificing upward
compatibility with
standard VHS.

SVHS
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Improved Cost/Performance.

Equipment:
Upgrade your system even
as you cut your costs: lower
equipment/operating costs.
Higher 400-line resolution.

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

VCR FORMAT COMPARISON*
Edit VCR VHS 3/4 Pro Series
List Price $ 4,400 8,000 5,900
Max Rec Time (Min) 120 60 120
ENG Rec Time (Min) 120 20 120
Tape Cost $ 9 o 20
Resolution 240 + 260+ 400+
S/N (In color mode) 45dB + 46dB + 47dB +

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

i
R L n':';

ELZ—> 3/4 VCR g
— 3/4VCR [N __
S-VHS TBC

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

Panasonic

Professional/Industrial Video

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

Circle (29) on Reply Card
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Continued from page 48

won't stick to the backing when the tape
is wound onto a reel?

On top of all these other considera-
tions, tape designers must always bear in
mind the question of manufacturability.
It is desirable to reduce the size of the ox-
ide particles so that more of them are in-
cluded, allowing more densely stored in-
formation on the tape. But as particies
become smaller, they tend to stick to-
gether. Can a manufacturing process be
found that will keep the particles sepa-
rate, yet maintain the tape’s desirable
characteristics?

The designer also must take into ac-
count the margin of error in manufactur-
ing, so that if a portion of the assembly-
line process is not 100% up to specifica-
tion, the tape still can perform within tol-
erable limits. Above all, how much will it
cost to manufacture the tape so that
users will be able to afford the results of
the R&D efforts?

Case in point

The design of a new tape formulation
for the S-VHS recording format involved
special factors for consideration. The de-
sign process actually began in 1984 with
samples of a newly formulated, smaller-
particle, high-coercivity tape. The new
formulation offered the performance po-
tential to operate under the noise thresh-
old of the VHS VCR, which had been a re-
lated goal of the research. Attributes of
the formulationincluded cobalt-doped fer-
ric oxide, of smaller dimensions than
that used for VHS, to achieve a 2dB to 3dB
increase in carrier-to-noise performance.

The primary purpose of S-VHS was to
achieve higher recording frequencies.
Different signal-processing techniques
and narrow-gap heads were necessary,
as was the medium for recording. Four
criteria were noted specifically as need-
ed improvements:

1. The luminance signal needed to be
moved to a higher, wider carrier fre-
quency band for an increase in horizon-
tal resolution to more than 400 lines.
VHS luminance recording could shift
from 3.4MHz-4.4MHz to 5.4MHz-7TMHz.

2. Separated Y and C recording, a
technique already found desirable with
other Y-inch formats, would improve
performance.

3. The bandwidth could be expanded
from 1MHz to 1.6MHz with a non-linear
input signal subemphasis system. Subem-
phasis, variable according to the input
signal level, would result in an improved
signal-to-noise ratio.

4. A higher-luminance signal frequen-
¢y would decrease crosstalk with the
chrominance signal. Consequently,
cross-color disturbance and moire also
would be reduced.

52 Broadcast Engineering October 1987

Physical properties

Bevond the signal-performance char-
acteristics, any new format—and the
tape meeting the format specifications—
includes a unique set of physical proper-
ties. Among these, the head-to-tape
touch pattern is probably the most im-
portant. Exactly how do the video heads
couple to the surface of the tape that is
wrapped around them? This factor deter-
mines, or at least predicts, how much
headwear is produced by the tape and,
simultaneously, how abrasive the tape
must be to keep the heads clean.

Frictional characteristics of the format
also demand concern. As the tape is shut-
tled back and forth, bent around corners
and passed over guide bars, it must flow
as smoothly as possible to prevent timing
errors during recording and playback.
Frictional demands differ from machine
type to machine type within the same re-
cording format. The portable VIR, for
example, may force the tape to make
sharper bends than the more spacious
studio version, which affords a longer,
more circuitous pathway.

Friction becomes a factor in specific
tape applications. Because portable re-
corders often are used in environmental
conditions beyond the control of the op-
erator, tapes designed for field use must
be even more smooth-flowing than their
studio counterparts of greater length. For
computer-assisted editing and frame-by-
frame animation, in which tape is shut-
tled back and forth repeatediy, it is espe-
cially important that the tape moves
smoothly.

Although the S-VHS formulation is in-
tended to meet a specific format applica-
tion, what is its applicability to other for-
mats, particularly those that require
small particle size and high coercivity?
Perhaps the question should be reword-
ed: Can other format designs, such as
those presently suggesting the use of met-
al-particle tape, be altered to allow the
use of the lower-cost, small-particle ox-
ide medium of S-VHS?

Metal tape

As the S-VHS format emerges, one of
the greatest challenges to the tape-manu-
facturing industry is to resolve the diffi-
culties with and make improvements to
metal-particle tape. Equipment hased on
the use of metal tape already exists in the
form of sorme audiocassette systems and
all 8mm videocassette systems. The
8mm format specification challenges
some of the fundamental rules of record-
ing. It must perform well at shorter
wavelengths and higher frequencies.
However, the writing speed of 8mm is
quite low, meaning the S/N must be as
high as possible.

The high-frequency and noise-level
problems can be solved, at least in part,

www americanradiohistorv com

by the use of smaller and smaller parti-
cles in the magnetic material. As particle
size is reduced, however, even metals
begin to exhibit a proportional increase
in pyrophoric properties. Simply put, re-
ducing particle size creates a greater pro-
pensity for the material to catch fire, just
as dust in grain elevators becomes ex-
plosive under certain temperature, pres-
sure and humidity conditions.

An understandable concern about met-
al tape regarding its cost, if nothing else,
is the expected longevity. Users of the
professional recording formats, such as
Betacam SP, M-Il and D-2, question the
possibility of oxidation of the metal parti-
cles if moisture and air come in contact
with them. Although a neutralizing agent
surrounds each particle in the magnetic
layer, there is interest in additional coat-
ings to aid in stabilizing the material dur-
ing long-term storage.

Finding the ultimate

The search for new magnetic media
never ends. Perhaps an ultimate medium
does not exist, but the next step in that
direction is evaporated-metal tape, in
which a thin film of metal is electroplat-
ed onto the backing. The manufacturing
process for this medium is quite different
from the techniques to achieve oxide-
coated media. The film deposition must
be accomplished in a vacuum.

Evaporated-metal tape possesses phys-
ical characteristics that are much differ-
ent from those of other types of tape. It
can be employed in relatively simple re-
cording situations, such as for micro au-
diocassettes for dictation, but its use with
video recording will require the develop-
ment of new recording and reading tech-
niques by hardware and tape manufac-
turers.

Another material that is being ex-
plored as a magnetic medium is barjum
ferrite. Although barium as an element
does not exhibit vast magnetic proper-
ties, its mixture with ferrite material
shows excellent magnetic properties. It
also will allow manufacturing of tape us-
ing current processes, making it of inter-
est economically.

Have oxide tapes reached the end of
their potential growth? Certainly not.
New magnetic materials are being stud-
ied, yvet the standard gamma ferric oxide
development has not come to a stand-
still. The recording industry can expect
to see yearly gains of 0.5dB to 0.6dB in
oxide performance. In many areas of re-
search today, the outward appearance is
that the limits have been reached, and all
possible improvements have been made.
However, as in the case of computers
and data processing, the only real limita-
tion is the software or the processing
technology by which new goals can be
attained. Be))
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AS THEIR WORD.

“It's got reliability and stability.
There've simply been ‘no bugs’
with the transmitter since we
started. We're very satisfied, very

The NEC transmitter has superior happy.’

Miability and stability. Breakdown
not a problem.’

Bob Morgan, Chief Engineer
WCTV-TV
Tallahassee, FL

Lacy Worrel, Chief Engineer
WMAZ-TV
Macon, GA

"“We were looking for modern
technology, and we iiked NEC's
approach. We have had no
probiems at all with our transmitter.
Power consumption has gone way
down from our older transmitter.
The transmitter's very stable!”

Don Luchsinger, Chief Engineer
KV(gDS-TV
Bellingham, WA

Its reliability is phenomenal. There
e no moving parts in the cavity,
nd breakdown has not been a
roblem. This transmitter's been
erfect. We've been amazed!’

Jim Lockerd, Chief Engineer
KSWO-TV Iy
Lawton, OK |

i
“We've had very,' very, very few
breakdowns with this system. It's

been almost trouble-free. It's that
reliable”

David Williams, Chief Engineer
WTVM-TV
Columbus, GA

b—— =S =S
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» Regulated power supplies throughout
transmitter (including filamerit of final
tube)

» No finger stock in cavity

= Only two controls on cavity

» Qver 20,000 hours on final tube

» All solid state aural and visual drivers

Emergency parts are available 24
hours a day, 365 days a year in Wood
Dale, IL, 30 minutes from O’Hare

Here's why there's no comparison:

*100% solid state to 10 kW, one tube to
50 kW

+ Power ranges from 1 to 60 kW (parallel
running) Band |, to 100 kW (parallel run-
ning) Band il

« 30% reduction in exciter parts for 50%
increase in MTBF (to 30,000 hours)

* Ready for stereo without modification

If you want a clear picture of just how
good an NEC VHF transmitter is, take a
look at what people who use them are
saying. They're talking about reliability.
Stability. Excellence in design. Low cost
operation. And there’s no comparison
when it comes to maintenance. They re-
quire very little attention.

They're also saying that NEC people are
always there when needed. With sug-

gestions. Ideas. Answers to questions.
Replacement parts. Or whatever it takes
to keep a transmitter running smoothly.

What they're telling us is what we'd like
to tell you. If you need a transmitter that’s
built to be reliable year after year, that's
known for stability, and that’s not power
hungry, take a look at what NEC is offer-
ing. Better yet, take a user’s word for it.

C:C

Computers and Communications

available. Power sizes 10 kW to 240 kW
(paraliel running).

© 1987 NEC America, Inc.

www americanradiohistorv com

Airport. Simply call 1-800-323-6656.

For more information about NEC
transmitters, contact NEC America, Inc.,
Broadcast Equipment Division, 1255
Michael Drive, Wood Dale, IL 60191,
Phone: 312/860-7600.
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The evolution of

audio recording

By Doug Beard

One keypad and a liquid-crystal display replace
384 trimpots. What would Bing think?

Changes in audio-recording technology
have produced some unexpected effects.
For example, sales of small, green-
handled screwdrivers are reportedly
plummeting. These tiny tools, prone to
frequent misplacement and replacement,
simply are not needed to tweak the latest
generation of analog recorders.

If the hardware store is missing out on
a few sales, the drugstore isn't, because
the sale of headache remedies is on the
upswing. The best customers are the CEs
and GMs who are contemplating the
prospect of junking studios full of analog
gear to bring in costly, not-yet-
standardized digital audio-recording
equipment.

Yes, a revolution is at hand, but before
we look at the drastic changes digital will
bring, let's look back at the half-century
life span of analog recording.

Recorder essentials
The basics of analog recording haven't
changed significantly since Bing Crosby
crooned into the first Ampex decks

Beard is director of technical and marketing services
for Studer Revox America, Nashville, TN.

A contemporary broadcast recorder (the
A&07).
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shortly after World War II. An audio
signal enters the record amplifier, the
signal is mixed with an ultrasonic bias
current to provide a more linear transfer
characteristic, and the combined signal
goes to the record head. The frequency
variations in the audio signal generate
corresponding variations in the magnetic
field surrounding the record-head gap. A
tape composed of ferrous particles on a
polyester backing passes at constant
speed over this gap, and the particles are
magnetized. When the tape passes over
the gap in the playback head, the
magnetized particles regenerate the
signal, any remaining bias is removed,
the signal is amplified and—presto!—it
sounds just like “White Christmas.”

Another thing that has changed little
over the decades is basic audio-head
design parameters. That's because the
fundamentals are fixed by laws of
physics and the bandwidth of the audio
spectrum. Even in precomputer days,
engineers could figure out the optimum
inductances and gap widths for the
record and playback heads. Typical gap
specifications (about 7 microns for the
record head and 3.5 microns for the
reproduce head), therefore, have re-
mained relatively constant.

Heads and amps

But between Bing and the Bangles,
just about everything else in the analog
recorder has undergone major changes:
head materials, record and reproduce
electronics, headblock design, recording
levels, noise-reduction techniques and
methods for setting alignment param-
eters. All this doesn't even touch on
the significant advancements in tape
transport control systems, which are out-
side the scope of this article.

Materials for audio heads have evolved
through several generations. The
original premise was that the ideal audio
head would provide tlat frequency
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When You Have to Get it Right
the First Time—Reach for HME.

There are very sound reasons why professiconals none. Dynamic range and immunity to interference
reach for HME when the show goes on. are unsurpassed.

Dependability. HME knows the vital need in your busi- Service after the sale. No one reacts like HME in the
ness for reliable equipment. We think we build the event you need assistance. Now we have direct tele-
best wireless microphones, as well as the best wire- phone lines to Customer Service—the people with
less intercoms and cabled intercoms available any- the answers. Should your system ever require repair
where. They're rugged, built from top quality compo- we'll turn it around faster than anyone in the business.

nents, and assembled with HME's Pride in Excellence.

Call us today for all the details. See why more profes-
Performance. You'll please the most demanding sional sound engineers rely on HME when perfor-
performers with an audio quality that's second to mance is on the line.

HM ELECTRONICS, INC.

Wireless intercoms

9675 Business Park Avenue, San Diego, CA 92131, US.A.
Cabled intercoms

Phone {(619) 578-8300 Telex: 350-771
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Figure 1. This phase-correction circuit uses digital control technology.
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response, exhibit no crosstalk between
channels, require only modest levels of
bias, be magnetically soft and not build
up residual magnetism. Yet, it should be
mechanically hard enough to last
thousands of hours before requiring
replacement.

Unfortunately, no one material was
available immediately to answer all the
requirements. As a general rule, the

harder the material mechanically, the
lower its magnetic permeability. You
could have optimum magnetic proper-
ties on a head that wore out quickly, or a
long-wearing head that required more
current to drive it. But you couldn’t have
both.

Engineers have been working on this
puzzle for decades, trying various ap-
proaches. The first heads consisted of

relatively soft pole pieces molded into a
plastic (epoxy) housing and shielded by a
mu-metal can. However, they suffered
from inconsistent responses and had
short life spans. So engineers went back
to their drawing boards and tried various
all-metal designs of different alloys, final-
ly developing the laminated, high-
permeability mu-metal heads that have
become the standard in recent years.

Ferrite heads have enjoyed some suc-
cess along the way. Advantages of fer-
rite include mechanical hardness,
desirable magnetic properties and lack of
eddy-current losses caused by stacked
laminations. However, ferrite heads are
prone to gap erosion, and the shape of
some ferrite heads can cause low-end
frequency-response problems or in-
troduce scrape flutter.

The future of audio heads seems to be
in the new amorphous designs, which
are metal with a crytailized glass surface.
The amorphous head is magnetically
soft, yet features an extremely hard sur-
face and low friction coefficient—the
best combination to date for perform-
ance and long life span. A few of the
newer recorders offer amorphous heads,
and they can be expected on future
introductions.

Analog recorders have benefited from

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

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

And in the split-second, high-speed, high-pressure
world of the broadcast professional, it’s the only machine
you can depend on, 100% of the time.

Which figures, since the CD-501 is not an adapted
consumer deck, but a highly-engineered system thats
built for broadcast. Nothing else offers its combination
of professional features, including 19” rack-mountability,
balanced outputs, and a hard-wired remote that lets
you completely control and program either of two
decks in any mode.

Call or write for more information on the CD-501.
Find out about a new, higher level of digital quality.

And digital toughness. TAS A

Digital
defined.

© 1987 TEAC Corporation of America, 7733 Telegraph Road.
%, Montebello. CA 90640, (213) 726-0303.
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Inside THE TAPELESS STUDIO™

Direct-to-Disk

DIGITAL MULTITRACK RECORDER

out the world, the Direct-to-Disk Multi-
track Recorder is now available in stand-
alone, remote operated 4, 8, and 16-track units.

Powerful new software provides fast, flexible
automated editing features unavailable with
conventional tape-based multitracks, such as
individual track offsets, auto fly-ins, and multi-
ple loops on every track.

The terminal screen gives a complete, easy-to-
read:’( visual display of all track information.

%%% Using a mouse you identify splice points

" with microsecond precision on the

L. display, instructing the computer to digi-
tally crossfade from section to section.

Unhappy with that edit? Splice
points and crossfade times can be
adjusted with ten microsecond
accuracy. Or you can
define a completely dif-
ferent set of edit points.

Because you never
disturb your original
tracks, Direct-to-Disk T E T, .
editing is completely
non-destructive. You
can construct dozens of
different edits from the
same material and A/B
each one. Bounce again
and again with no
loss of fidelity.
Even punch-in without erasing. The computer
records and logs each move, and can instantly
retrieve any pass for comparison.

With Direct-to-Disk, audio information 1is
recorded and stored on a network of reliable,
high-speed winchester hard disk drives, which
offer not only superior audio fidelity and data

! Iready proven in leading studios through-

integrity compared to tape, but superior per-
formance. And because winchester disks are a
random access medium, .
rewind, fast-forward, auto-
locate and SMPTE lock are
instantaneous.

With variable digital sampling rates of up to
100 kHz, 16-bit resolution, 0.04% distortion
and 96 dB signal-to-noise ratio, Direct-to-Disk
offers by far the best fidelity of any multitrack
on the market today.

The stand-alone Direct-to-Disk is based on
the same hard disk storage and proprietary
processing technology that has
made the Synclavier® the
industry standard for reli-
able performance in the
studio and on the road.
And like the Synclavier,
the Direct-to-Disk system
is modular and software
updateable. ..
As new fea- *?“/ e
tures become §
available, you
upgrade simply by load-
ing in a floppy disk.

There is only one to-
tally integrated disk-
based digital audio record-
ing and editing system
for today’s music produc-
tion and audio post-production requirements
—the Direct-to-Disk Multitrack Recorder.

Negeind

White River Jct.. Vermont 05001
(802)295-5800

AR

NEW ENGLAND DIGITAL OFFICES New York (212) 977-4510 Los Angeles (213) 651-4016 Chicago (312) 266-0266
AUTHORIZED DISTRIBUTORS Nashville (615) 327-4343 Toronto (416) 868-0528 England 44-1-202-4366 France 33-1-48-76-1144 Japan 03-354-3317 West Germany 49-7131-4801
Synclavier. Direct-io-Disk and The Tapeless Siudio are trademarks of New England Digual. Produci specifications are subject to change withour notice. Copyright 1987 New England Digiraf.
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Evolution in design has brought significant
changes to modern recorders.

tmprovements in the mechanical stabili-
ty of the headblock and other tape-path
components. In order for the heads to do

the job, the tape must pass over each of
them at a constant speed, with exactly
the same tension, at exactly the same
height and angle, and without mechan-
ical vibration.

Advancements in manufacturing tech-
nology, as well as new CAD (computer-
aided design) tools, have improved great-
ly the stability and precision of all
mechanical components. High-quality
professional recorders are built around a
die-cast aluminum alloy chassis with
heads mounted on a separate, precision-
machined headblock that allows removal
and replacement without requiring read-
justment. Improvements in this regard
have been substantial. Bing did well with
mechanics equivalent to a ‘47 Mercury;
the Bangles do better with precision that
might be compared to that of an ‘87
Mercedes.

Another fairly recent innovation has
been the development of reproduce pre-
amplifiers built into the headblock.
Because the signal generated by the
repro head is so small (from microvolts to
a maximum of a few millivoits), problems
of noise build-up and/or high-frequency
rolloif can be experienced over a 3-foot
length of wire running from the head
down to a card rack under the transport.
The headblock pre-amplifier, by pro-

viding 20dB to 30dB of gain, significantly
improves overall recorder performance.

On the record side of the signal chain,
some notable improvements have been
made in amplifier and bias drive circuits.
In addition to the standard equalization
curves that conform with NAB or Euro-
pean CCIR standards, newer recorders
also incorporate phase-compensation cir-
cuitry to correct tor losses occurring dur-
ing the record/reproduce process.

These high-frequency losses—caused
by gap-loss attenuation, coating thick-
ness attenuation and self-erasure—could
be corrected by a simple RC equalizer
system, but this would introduce major
phase errors. The preferred solution, im-
plemented in some new recorders, is that
two special bandpass filters with a fre-
quency-proportional amplitude response
are used to boost the high-frequency
response. A delay network is inserted in-
to the main network to compensate for
the unavoidable bandpass delay. The net
result is a record/reproduce frequency
response that is phase-corrected.

Before going to the heads, the audio is
combined with the high-frequency bias.
The important factors for the bias stage
are purity of the bias signal and frequen-
cy stability; also, the bias signal must be
equal to, or synchronized with, the erase

58 Broadcast Engineering October 1987

Raise your standards.

rewinding."

after year.

© 1987 TEAC Corperation of America, 7733 Telegraph Road, Montebello. CA 90640, (213) 726-0303.
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To understand the superiority of the Tascam
ATR-60/2N, begin with the heads: no other
2-track production recorder has heads that can
provide sync response fully equal to repro
response—an advantage that allows you to save
time by making critical audio decisions without

Next, look at its direct-drive reel motors, its
PLL servo capstan, and its 3-motor servo con-
trolled tape handling system—all factors that
lead to the ultimate in fast, accurate, and stress-
free tape handling.

Finally, consider that the ATR-60/2N gives
you all this and more, hour after hour, year

Then call or write today about the Tascam
ATR-60/2N. And take your broadcasting to a

higher level. T AS C AM
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Mechanical stability of today’s audio recorder is possible through die-cast components.

signal for other channels of the recorder.
The distortion level of the bias must be
kept as low as possible because any har-
monic content will increase residual tape
noise level. Bias frequencies usually are
in the range of 120kHz to 500kHz.

New techniques
Although improvements in recorder
electronics are significant, the changes
have been gradual, and the everyday
user does not have to deal with them.
Not so with audio alignment of the new

recorders.

Forget the trimpots. Throw out the
green-handled tweaker. Audio param-
eters on the newest recorders are set
and stored digitally. At the heart of this
new technology are devices -called
multiplying digital-analog converters
(DACs). These are not voltage-controlled
amplifiers but, rather, switches that con-
trol the gain of a circuit {in 256 discrete
steps) by connecting various combina-
tions of resistors into the input/feedback
circuits.

Working under directions from a cen-
tral microprocessor, these DACs are used
to set levels for record, reproduce, bias
and equalization. In addition to elimi-
nating trimpots, this technology has
allowed greater flexibility in recorder
design. It is now possible to build a
recorder with four standard tape speeds
with complete alignment for two tape
formulations at all four speeds for both
NAB and CCIR equalizations. One
keypad and LCD replace 384 trimpots.

Other advantages of this new design
include the capability to store tape-align-
ment data and reload it into the machine;
the capability to read alignment data
through standard RS-232 serial port for
computer storage or print out for record
keeping; and automatic alignment of the

Ontime.Onbudget.On air.

e

The Tascam 42B makes other 2-track
recorders seem downright slow.

That’s due in part to an ingeniously accurate
tape handling system, and in part to Tascam’s
unique head technology. (Its heads provide sync
response fully equal to repro, so you don't waste
time rewinding to make audio decisions.)

And because the 42B probably offers more
features per dollar than any equivalent
machine, it makes everything else seem down-
right expensive, too. (+4 dBm balanced inputs
and outputs, plus easy-access calibration are
just a few of its standard features.)

For more information, call or write about the
Tascam 42B today. It's a new and vastly
improved way to keep meeting your deadlines.

And your budgets. T AS C AM

©1987 TEAC Corporation of America. 7733 Telegraph Road. Montebello. CA 90640, (213) 726-0303.
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PREVIEW

PROGRAM

Ry/B il niode

To Preview
is Divine.

Get It ngm the First Time and
On Time with &uanlla 5 New
Preview Ghannel for the

* QCG-500 Character Generalor.

Preview and the (CG-500 let you
handle Tive situations qu!sklg and: -
confidently. Now you can create a new
page or edit an existing: qﬂglgnd switeh
It 10 air instantly with a-single keystroke.

Or create multi-tayer images for live or
post production by mixing two pages
together and getting one composiie

video.and RGE output. The end result s

true dual-plane operation that allows
deep shadows and dotible:layer

graphics. And you wor't have to tie up

your:switcher since Preview dogs.the
mix for you.

Add preview and mix capabllrtles o~
the already outstanding features.of the -
QCG-500 (29ns resolution; FONT-FLEX™
keystroke sequencing, camera capture
and paint optiens) and get a powerful
syster: for your facility.

Find out today how Preview. and. the
QCG-500 will improve your on airper-
formange for under $14,000. Contact your
nearest Authorized Quanta Dealer or tall

"~ usat {801}9?4 =0992. 2440 South: Prc-gress

Drive, Salt Lake City, UT: 84119; USA.

Nnnhaast : Intermountain- Midwest West ' Southeast

12031 Tﬂ?-«ﬂTB {B01) 4851913 (313) 423-5168 (818) 355 3224 (615) 266-6937
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The old way: channel electronics of a 24-track recorder show trimpots for adjustments.

recorder with bus-controlled test equip-
ment and an external computer.

Effect on tape

When you go to the keypad to set your
tape levels on that new machine, you
can set them much higher than you
could have in Bing's day. Recorder
manufacturers have played leapfrog with
tape manufacturers for 40 years. As ad-
vancements in electronics reduced the
noise inside the machine, pressure was
on tape suppliers to reduce residual noise
levels. Later, high-output/high-bias tapes
brought about improved tape machines
with sufficient bias drive and headroom

to take full advantage of the new for-
mulations.

Today’'s tapes operate at levels
unheard of even 20 years ago. For years,
the NAB set the standard at a level of
185nWh/m with 3% distortion at +6dB
or 370nWb/m. But many recording stu-
dios today use operating levels as high as
510nWb/m with 3% distortion at +6dB
or 1,020nWb/m.

Using new "hot” tapes and 30ips tape
speed, today’s analog recorders can pro-
vide signal-to-noise ratios beyond 75dB
with frequency response extending to
22kHz. Add to that the newest genera-
tion of noise-reduction systems, and you

can squeeze out S/N and dynamic range
specs into the high 90s and beyond.
Highly evolved analog recorders are
likely to be the mainstay of broadcasting
for years to come. However, digital is on
the way, with virtually no noise, no wow
or flutter and the intriguing possibilities
for editing and data manipulation. When
that comes, it will be a quantum leap.

DASH and PD

Two totally different types of tape
transports are used for digital audio
recording: the rotary head and the sta-
tionary head. For the sake of direct com-
parison and brevity, this article will not
discuss rotary-head designs, which really
have more in common with VTRs, and,
instead, will focus on the stationary-head
approach.

Stationary-head digital tape recorders
(DTRs) may look like their analog coun-
terparts, and they often have similar
transport features, but that’s where the
similarities end. In the way the system
records (writes) and reproduces (reads), a
DTR really has more in common with a
computer and disk drive.

First, the analog signal is converted in-
to 16-bit words at a sampling rate of
48kHz. The data is encoded to include
redundant information along with a

10 years from now, it'll still be the standard.

The undisputed standard for broadcast cassette decks has always been the Tascam 122B.

But that standard has just been surpassed.

Presenting the 3-head Tascam 122MKIL. Its leadership is founded upon features such as Tascam’s Cobalt
Amorphous tape head technology. Plus a choice of built-in Dolby systems: not just B and C, but also
HX-Pro, for virtually perfect high-end frequency response.

More than any comparable deck, it maintains constant tape speed and tension, thanks to a tape handling
system that includes Tascam’s Hysteresis Tension Servo Control.

And when it comes to handling, the 122MKII is the complete professional tool, with cue and review
functions (manual cue), balanced XLLR +4dBm inputs and outputs, and rack-mountability.

Call or write for more information about the 122MKII. Get it now, and use it for decades.

© 1987 TEAC Corporation of America, 7733 Telegraph Road, Meniebello, CA 90640, (213) 726-0303.
Dolby HX-Pro, Dolby B. and Dolby C are trademarks of Dolby Laboratories Licensing Corp.

TASCAM

62 Broadcast Engineering October 1987

www americanradiohistorv com


www.americanradiohistory.com

“Air time means money —
Let us save you both.

At Richardson we understand the expense
and inconvenience of lost air time. My
goal is to save you money — which means
having the parts you need, in stock, at the
best price. No emergency is too big for us

Larry Broome ys
Product Manager/Broadcast to h an dl €.

$30 Million Inventory —
Over 90% same day shipment!

PRODUCTS:

Cathode Ray Tubes ® Diodes ® Klysirons
Monitor Tubes ® Plumbicon Tubes® ® 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 ® Cetron ® EEV @ EIMAC @
GE e Hitachi ® ITT ® Jennings ® Machlett ®
National ® Phillips ® RCA ® Raytheon ® Thomson
CSF e Varian ® Westinghouse

Corporate Headquarters

CALL 800-323-1770

(> Richardson Electronics, Ltd. oo

40W267 Keslinger Rd., LaFox, IL. 60147 / Other Convenient Sales Offices: Woodland Hills, CA e
Belmont, CA e Dallas, TX e Norwell, MA ® Rockville Centre, NY ® Winter Park, FL. @ Brampton,

Ontario, Canada ® Lincoln, England ® Colombes, France ® Torino, Italy
Broadcast Division — Brooklyn, NY 800-221-0860
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The new way: the control keypad handles
parameter settings of all 24 channels of an
A820.

e ALGRATBE LTI

checksum to allow reconstruction in case
errors are introduced. Data is interleaved
(spread out) to reduce the effect of
dropouts, then formed back into blocks
with a sync word and CRC (cyclic redun-
dancy check) for additional error protec-

Here is audio engineering at its ~ As complete or as basic your
affordable best. The McCurdy  budget allows, the Series ‘S’
- Se ' sole can be tailored offers McCurdy's unsurpassed.
__for any size budget and broad-  audio quality and ultra-reliabil-
- Cast requirement to provide  ity. Available in a wide choice
mixing, monitor- of me in three sizes |
1. The very latest
al electronics
ull electronic

MeCurely

McCurdy Radio Industries

108 Carnforth Road, Toronto, Ontario
Canada M4A 214 Tel: (416) 751-6262
Telex: 06-963533 Telefax: (416) 751-6455
1051 Clinten Street, Buffalo, New York 14206
Tel: (212) 772-0719
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tion. Finally, a modulation technique is
applied to limit the bandwidth of the
signal going to the heads to about
500kHz.

Unlike analog, in which one track of
the tape takes care of one channel of
audio, the audio signal in digital is split
up over several tracks. In the DASH
(digital audio stationary-head) format, for
example, a single audio channel may use
two or four tracks, depending on the
tape speed or the need for extra error
protection, or to allow for interpolation-
free editing. With four additional tracks
allotted for time code, reference and aux-
iliary/cue signals, the 2-channel DASH
recorder actually operates with a total of
12 data tracks.

DASH and PD (professional digital) are
the two competing formats for station-
ary-head digital audio. Although both
use the same raw tape (a special formula-
tion for digital) and encode 16 bits at
48kHz, they are not compatible. The
digital data is processed in completely
different ways. If you attempt to play a
PD tape on a DASH machine, you'll get
an LCD reading proclaiming the alpha-
numeric equivalent of “Huh?”

Familiar parameters of bias and EQ are
unknown in digital. The only possible
“alignment” is adjusting the “write cur-
rent” to vary the level on the tape.

In contrast té analog, for which metal
is preferred, ferrite and new thin-film
heads are the choice for DTRs. (Thin-film
heads use hybrid circuit technology to
deposit magnetic material on a ferrite
substrate or base. This allows them to be
much more precise and to replay the
signals with much less crosstalk.)

On the horizon

The way audio signals are stored on
tape is undergoing a major revolution.
Today's DTR is a hybrid of a computer
and the familiar ATR (or VTR). Not sur-
prisingly, audio recorders of the future
will be more like computers. Research is
already under way to explore hard-disk,
solid-state and optical-disc storage
systems. One area that is particularly
promising is the recordable optical disc.
Using a combination of magnetic and op-
tical technologies, such a disc would be
recorded magnetically and replayed with
a laser-optic pickup, similar to the laser
found in compact disc players. Advan-
tages include large capacity and random
access to data on the disc.

Although the technology is advancing
rapidly, it will be a number of yearsbefore
the typical broadcast facility has digital
audio from signal source to transmitter
input. In the meantime, you might want
to sharpen your skills in software debug-
ging and computer repair. Because when
digital goes haywire, you can't tell Bing
from the Bangles. =T
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o)))) )- Howelech

Broadcasting Performance

is enhanced by HoweTech's com-
plete line of consoles which
possess unmatched sonic guality,
described by many as the best

in the industry! Consoles of all
sizes, elegantly housed, assure
gasy installation, maintenance,
and operation.

Broadcasting Performance

is guaranteed when a Howelech
Phase Chaser (patent pending)
is on line, correcting and elimi-
nating phase errors, regardless
of source, enabling you to trans-

mit a perfect stereo signal for the
appreciation of your listeners,
and permitting you to boast of
the quality of your signal, and the
sophistication of your engineer-
ing staff.

Broadcasting Performance

is improved when your air talent
function at their best. HoweTech
designs and builds studios and
studio furniture. HoweTech's
custom production approach to
design and fabrication, coupled
with ergonometric and architec-
tural planning from an inter-

www americanradiohistorv com

KBPI-FM, 105.9, Denver, Colorado.

A Sandusky station. Laurie Richardsan, D.J..
Lynn Qsburn, Chief Engineer. Studic design,
furniture, and Series 16000 Console by
Howe Technologies.

nationally known industrial design
firm, bring to your project beauty,
functional efficiency, cost effec-

tiveness, flexibility, and originality.

Broadcasting Performance
improves when you call Terry
Sweeney or Doug Sutherland
at Howe Technologies,
1-800-525-7520!

Howe Technologies
Corporation

2300 Central Avenue
Boulder, Coforado 80301
303 444-4693
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Audio Timebase Corrector Model 23004

o))))))_l ‘Howelech

Broadcasting Perfection

is achieved with the Model 2300A
Phase Chaser {(patent pending),
Howe Technalogies’ third
generation audio timebase cor-
rector. Regardless of your
application. . . radio and TV
broadcasting, audio production,
post-production, or dupfication
... the Phase Chaser insures
time-delay-error free audio that
will be appreciated by your engi-
neers and noticed by your
audience. The Phase Chaser’s
unique cross-correlator-based
circuitry detects and corrects
interchannel time delay errars
throughout the audio ¢hain: the
guality of your final product is
maintained, regardless of the
source of the program material.

The Model 2300A provides front-

panel-accessible.¢ontrol of
these functions:

Automatic Time

Delay Correction:
Time-deldy related high fre-
guency.degradation is elim-
inated; mono compatibility and
the intended stereo image are
réstored.

Flip and Fill:

Single missing channels are
“filled-in" {with cross-fade
switching) aiter a user-pro-

grammable decision time; polar-

ity reversals are detected and
“flipped” with a psycho-

acousticaily optimum crossfade.

The Phase Chaser’s proprietary
“window of zero correction”
circuit accurately discriminates
between normal phase fluctua-
tions and constant systematic
time delays: the stereo informa-
tion is left intact. This ability to
ignore regular program material
phase changes allows the cor-
rection of time delay errorsin

wwWw americanradiohistorv com

BEREH

I PHASE
B2 CHASER

phase-encoded matrix audio,
such as Dolby ™ Surround
Sound. The Model 2300A guar-
antees accurate multichannel
decoding in the theater, as well
as mono compatibility and proper
stereo imaging in the duplica-
tion ortransmission of Surround
Sound programming.

A new standard in both produc-
tion and broadcasting has now
been set by the superior quality
of timebase corrected audio

... possible only with the
Model 2300A.

Broadcasting Perfection
improves when you call Terry
Sweeney or Doug Sutherland at
Howe Technologies,
1-800-525-7520!

Howe Technologies
Corporation

2300 Central Avenue
Boulder, Colorado 80301
303 444-4693
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The evolutionof
video recording

By Carl Bentz,
technical and special projects editor

The concepts of an 1898 experiment in magnetic
recording led to the video formats of today.

It would be interesting to know if, in
1956, anyone had an inkling of what the
VTR would one day mean for television.
Or, in 1898, at the first demonstration of
magnetic recording, do you suppose
magnetic image storage was even re-
motely considered? When videotape
recording was introduced as a commer-
cially viable product more than 30 years
ago, it filled a definite need. At that time,
programming was either live or was re-
produced from kinescope films, but there
just had to be a better way.

The better way, then, was quad.
Quadruplex videotape images were
much better than those from kinescopes.
Tape needed no chemical processing and
would eventually become more econom-
ical because it was reusable. Several
copies could be made simultaneously for
distribution. With electronic editing, in-
troduced in the early '60s, tape became a
predominant medium for TV production
and post-production. Film still maintains
a foothold of significant proportion out-
side the TV studio, but most in-house
work involves tape.

The 2-inch quad VTR held sway in
video recording for nearly 30 years.
Modifications and improvements
through the years led to the develop-
ment of portable models. Approximately
15,000 quad machines were sold in the
Western Hemisphere, and perhaps
another 2,000 to 3,000 worldwide,

00

ALPHA OMEGA HALF

Figure 1. Alpha (o) and omega () wraps on
I-inch formats are supplanted by the half-
wrap on Y-inch equipment, made possible
with multiple heads in the smaller format.

www americanradiohistorv com

through licensing agreements. Exactly
how many remain in service is unknown,
but the number is thought to be signifi-
cant even though no new quad machines
have been sold since the early '80s.

A new tradition

In the late ’60s a new player appeared
in the %-inch U-matic H format. Helical
scan was not an innovation with %-inch
equipment, but it met with wide ap-
proval for several reasons. The smaller,
more lightweight type H was much more
portable, making it possible to increase
production outside the studio. Equipment
and media costs were lower. The cas-
sette made tape easier to handle.

Qddly, although the 3-inch format
originally was not intended as a broad-
cast system, it formed the basis of ENG
with the aid of time base correction. It is
estimated that 1.4 to 1.5 million type H
units have been sold since their introduc-
tion. The type H was expected to be a
consumer system, but it never caught on
in that market.

Helical scan, when first demonstrated
in the early ’60s, used 1l-inch tape and a
different concept than quad. (At least one
2-inch helical-scan model was produced,
but its use in broadcast was limited.) In-
stead of four heads writing transversely
across the tape and breaking each video
field into segments (which often showed
as stripes in the picture if the head was
clogging or the EQ was misadjusted), one
track containing an entire field ran
diagonally across the tape.

Tape was wrapped around the head in
a spiral in order to create the slant track.
An alpha (a) wrap turned out to be
somewhat cumbersome for operators,
while the omega () wrap, common to to-
day's type B and C systems, promoted
much faster threading and easier tape-
motion control by the transport. See
Figure 1.

Helical scan provided other opera-
tional advantages. Because additional
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heads were placed on the drum in bal-
anced pairs, both assembly and insert
editing became much simpler. One set of
heads handled playback, while a sec-
ond set was poised to energize at the ex-
act moment of the edit. Another set
could be added for video confidence, a
feature that was impossible with the
quad format. A picture of sorts could be
viewed, even when the transport was
operating in fast-forward or rewind. But
there was a problem in tracking, which
resulted in the development of auto-
matic-scan tracking or dynamic-tracking
heads in the original l-inch type A
machines. Type A equipment primarily
served airborne, military applications.
(See Figure 2))

The l-inch systems emerged in the
'60s, but it was not until the digital time

/ 1 TAPE
uP
/// oo TAPE

Figure 2. The head, mounted on a piezoelec-
tric crystailine material, is driven from a feed-
back signal, based upon the VIR and TBC
search for the greatest recovered signal
strength.

SIGNAL CURRENT

IN f
]

=)

base corrector and refined automatic
tracking that types B and C began to sup-
plant quad as the primary recording for-
mat. To date, some 30,000 type C
systems have been in service in the
world market. Type B originally gave
PAL system recordings better signal-to-
noise performance, but today, only a
hard-to-detect difference of a few deci-
bels exists between NTSC and PAL per-
formance with either machine. Type B
does not adapt well to automatic track-
ing, making it less inviting in post-pro-
duction, where slow motion is desired.

What began in the mid-1970s as con-
sumer, educational and industrial for-
mats exploded into the broadcast world
in the early '80s. The Y2-inch analog com-
ponent system had arrived. Among sev-
eral current format camps, seven dif-
ferent ¥-inch formats find some use in
the broadcast station, but only three pro-
vide significant on-air and production ap-
plications. The smaller-width Y-inch and
8mm formats remain under investiga-
tion, as far as broadcast service is
concerned.

Within the past two years, digital video
recording has made its debut. Using
cassette-based media with a 19mm
width, digital technology offers a
number of advantages compared with all
previous formats. Digital systems exist
for both component and composite sig-
nal methods.

Fundamentals
In all, about 15 formats are used in the
professional video market. Most are in-
compatible with one another. Yet, they
all are similar if the tape footprint, that is,
the manner in which signals are ar-

N %% OUTPUT VOLTS

) ERASED \__/

N ANA_AS N

STORAGE

WRITING
OR RECORDING

MOTION

READING
OR REPRODUCTION

Figure 3. The fundamental processes of recording and reproducing magnetically stored infor-

mation on tape.
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ranged on the tape medium, is set aside.

The history of video recording makes
for a dramatic story, but from the first
acruate scan demonstration to the devel-
opment of the latest products in 8mm
and Y-inch helical-scan systems, certain
fundamental truths have prevailed.
These fundamentals date back to 1898,
when Valdemar Poulsen first proved the
capability of information storage through
magnetic recording.

The magnetic recording process (see
Figure 3) starts when a medium is moved
at a constant speed in the vicinity of a
varying magnetic field, the variations
representing information to be recorded.
The bandwidth of the recorded and re-
produced signal is determined, to a great
extent, by the velocity of the tape mo-
tion relative to the recording head. The
higher the writing speed, the wider the
recordable bandwidth.

The density or strength of the record-
ing signal must be sufficient to cause
alignment of the magnetic particles of
the medium. The particles in the medium
must retain enough of the field to he
sensed later during reproduction. The
amount of noise in the reproduced video
images is determined by the amount of
signal that can be read from the tape.
Noise is caused by two primary sources:
the inherent noise of electronic circuitry
and the effects of non-aligned magnetic
particles in the medium.

Building from quad

It was nearly three years after the in-
itial work on the first video recorder that
the acruate head geometry gave way to
the transverse scan that characterized
the 2-inch quadruplex VTR. The acruate
geometry, originally selected to prevent
the impact of tape heads against the edge
of the medium, operated at a tape veloci-
ty of 30ips, while the flat head spun at
240rps, producing an equivalent writing
velocity of 1,700ips. {See Figure 4.)

When seemingly insurmountable tim-
ing problems emerged with the flat
acruate head, the concept of the
transverse scan was tried. A head drum
just slightly larger than 2 inches in
diameter holds four heads, each mount-
ed in quadrature, or at 90° angles to one
another. With the tape moving at 15ips
and the head drum rotating at 240rps,
the effective writing speed is 1,550ips.
(See Figure 5.) For 50Hz systems the
drum rotates at 250rps, producing an ef-
fective speed of 1,600ips.

Each 0.01l-inch track recorded across
the width of the tape contains about 16
lines of picture information. In order to
record a complete frame of 525 lines, the
head drum makes eight complete rota-
tions, writing four tracks per revolution.
[f the strength of the magnetic stripe

Continued on page 72
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AMEK Classic—
Higher Standards
in Broadcast
Audio Production

New goals and higher standards in audio production for broadcast require new
and higher standards in console technology. Using our fourteen years of
manufacturing experience and technical insight, we set ourselves the objective
of producing a broadcast-specific console system equal to the challenge. That
system became the AMEK CLASSIC.

We call it CLASSIC because within one system we’ve incorporated all the
facilities you would expect to find in a console of this calibre, and all the
facilities you can’t find in any competing product. By adding to this the
unmistakeable touch of AMEK build quality and sonic performance, we believe
we’'ve made an audio CLASSIC of its kind.

In the new world of stereo broadcast, we had to consider stereo a priority.
So we gave you not only mono but also stereo inputs; eight mono or eight stereo
subgroups; and two independent stereo master buss routes. And because we
like things in twos, all the busses, including the eight auxiliaries, are balanced
to give the necessary calibre of performance.

Because many configurations and interfaces may be needed, the CLASSIC
had to be truly flexible. Thus, we’ve allowed for three standard chassis sizes —
32, 48 or 64 inputs, with or without Dynamics on each input; the option of
monitor facilities for multitrack work; and a variety of panning options,
including systems suitable for film post. The CLASSIC is balanced at all inputs
and outputs, and has Penny & Giles faders and Remote Start switching as
standard equipment. Because space is often at a premium, we've used a 30 mm
(1.25 inch) module width.

The AFV port allows either remote muting or remote DC control, if VCAs
are fitted; and there are a number of fader automation options, including Audio
Kinetics Mastermix and the GML Moving Fader System.

The CLASSIC has far more to offer than can be described here. We've had to
consider what you might want to do 10 years down the line. By that time, we
think your CLASSIC will still be the contemporary it is now.

AMEK CLASSIC IN 32/8/2 VERSION

Head Office, Factory and Sales: AMEK Systems and Controls Ltd, Islington Mill,
James Street, Salford M3 5HW, England. Tel: 061-834 6747,
Telex: 668127 AMEK G E-MAIL: AMEK-UK. Fax: 061-834 0593.

In the USA: AMEK Controls Inc. 10815 Burbank Blvd, North Hollywood, CA 91601.
Tel: 818/508 9788. Telex: 662526 AMEK USA E-MAIL: AMEK US. Fax: 818/508 8619.
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When ABC-TV broadcasts the
1988 Winter Games, they'll need a
videotape that's a tough competitor.
That's why ABC chose Fuji H621E
T-inch videotape and H521EBR
Sa-inch videocassettes.

Fuji tape is tough enough to
survive extreme weather conditions.
It's also reliable, pass after pass.

And with Fuji, ABC will not only
get a reliable tape, they'll get a team
of service professionals who will be
right there when they need them.

Its the same kind of service you
can expect when you select Fuji as
your videotape.

Because we know that to win in
this business, you've got to be on top
of your game.

Northeast Region.: 800-526-9030
In NJ: 2071-507-2500

Southeast Region.: 800-241-6005
In GA: 404-441-2222

Midwest Region: 800-323-4826
In IL: 312-563-3500

Southwest Region. 800-527-0804
In TX: 214-242-0662

Western Region: 800-241-7695
In CA: 213-636-0101

DFUJIRE
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Continued from page 68

placed on the tape by each head is the
same, and if the reproduction electronics
of the 4-head, 4-channel system are
balanced, the resulting image does not
belie the fact of segment recording. If
there is any imbalance between the
heads and electronics, the result is a
striped picture with eight bands across
the screen.

Making tracks

The complexity of any videotape for-
mat is increased by the matter of in-
cluding one or more audio, control and
even data or time-code tracks with the
video. In the format drawings, there ap-
pears to be a significant distance be-
tween each type of track. [n reality,

HEADS

video is recorded across the width of the
quad tape. The audio and control infor-
mation is placed on the tape after video,
causing relatively complete erasure of
the video near the edges. What could be
critical, however, are the possibilities of
the recorded flux (magnetic polarity)

from cne signal track to another.
Intertrack effects are reduced signifi-
cantly if a guard band is used between
parallel tracks or the recording head gap
directions are set at various angles rela-
tive to one another for the different
tracks. The difference in track data con-
tent also helps to reduce problems. The
angular orientation and placement of
tracks form only part of a recording for-
mat. (While quad had a 0.05-inch guard
Continued on page 76
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Figure 4. The acruate format used heads in a planar structure.
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Figure 5. The quadruplex format places heads around a rotating cylinder, writing magnetic
tracks transversely across a tape that is forced into a circular arc against the head drum,
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- American Video Products
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Fullerton, CA 92631
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Beers Associates
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‘THE EDIT SUITE
INABOX

Our revolutionary CMX 100 is
all you need to set up your own
personal editing suite.

It's a complete suite for all
your brief editing segments like
NEews, Promaos or corporate
presentations. And the com-
pact size will fit right into your
mobile unit.

The CMX 100 is powerful
as well as compact and
comes complete with five input
video switcher, six input audio
switcher/mixer-and edit
controller.

To learn more about our
edit suite in a box, call your
CMX distributor or call us. At
800/982-3400 (inside CA)
800/932-3400 (outside CA) or
408/988-2000 (outside US).

Member of the Chyron Group  ——

CMX Corporation
2230 Martin Ave., Santa Clara, CA 95050
TLEX: 910/338-2175

SEE US AT SMPTE BOOTH 930
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One Tape for True Picture and Sound.

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

€ 1987 3M Co.
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TO THOSE WHO
E ON THE LINE
ETITONTHE AR

e
Rl |

One Tape Stands True.
Getting you on the air without fail...that's what we've been doing since we invented

videotape 30 years ago.
That's why we stand by you—with the largest support force in the field.
And we stand behind you—with some of the most advanced research in the industry.

All to keep our standing—as number one in the world of the pro.
NUMBER ONE IN THE WORLD OF THE PRO m

Worldwide Sponsor
1988 Olympic Games
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HEAD TIPS
5

TIP PROJECTION
TAPE - v

BACK OF GAP

Figure 6. In any format, head protrusion
must remain constant as the head mouves
along ils path against the tape.

REFE;EE#E%E Figure 7. Shown in block diagram form, a
DIA HEAD WHEEL servo system compares the existing condition
with a reference condition. The difference is
determined, and a correction Is generated (o
be fed back prior to the comparison point.
VIDEO HEAD
(PLAYBACK)
HEAD
P DEFLECTOR
DRIVER —3- DEFLECTOR
TRACKING RF PRE-AMP
» CORRECTION
SIGNAL
ERROR ERROR
. 5|G.NAL hel— DETECTOR
PROCESSING '
INT REF

Continued from page 72

band, some of the present smaller for-
mats forego the guard band and, starting
with smaller video tracks, rely on track-
alignment orientation to avoid intertrack
interference.)

Other factors entering the record and
reproduce process are more mechanical.
Remember that the tape is moving at a
constant speed through the deck. At the
same time, the instantaneous speed of
head motion across the tape also must be
constant. If there is any variation, the ef-
fect adds to the striping effect of misad-
justed or defective heads and channe]
electronics. Velocity compensation, often
velcomp for short, electronically corrects
such head-velocity errors.

Another mechanical factor is the pro-
trusion of the video head against the
tape. ldeally, the amount of protrusion is
the same around the entire arc during
which the head is in contact with the
tape. (See Figure 6.) Practically, a con-
stant amount of protrusion can almost be
achieved through physical adjustment of
the tape guide that directs the tape
medium past the rotating head, holding
the tape in the proper shape with the aid
of a vacuum. Protrusion plays a part in
both the record and reproduce functions.

The answers to a television engineer's
pressing audio problems:
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New. Serles 1] Camera 2 Support System

from Sachtler.

SACHTLER. FRICTION FREE FLUID DRAG [Jll SACHTLER. musr ADVANCED | Every scene is seen better

R~ ——— _— ,
-REPRODUCIBLE- COUNTERBALANCE TECHNOLOGY. with a Sachtler.

=S —— = 1l ——_ ——————

LEAKPROOF BY DESIGN. suinéur SWITCH-IN.

Compare the New Series Il from Sachtler. . .with any other system. Call or write today for more information
_ and the location of your nearest Sachiler
Sachtler Other dealer for a hands-on demonstration.

Series || Systems
(] Design concept assures speed and repeatability. Yes
[ ] Friction free fluid system, Leak Proof. Yes
[[17 Exact, repeatable steps of drag for pan & ilt. Yes ' htl ‘
[] Overcomes starting resistance & stopping hysleresis. Yes sac . er®
[] Most advanced dynamic counterbalancing system. Yes corporation of america
[] Multi-step adjustment, even for latest CCD cameras. Yes
(] Touch & Go quick release systemn. Yes 55 North Main Street
[] Fast, accurate remounting, an ENG time saver. Yes Freeport, N.Y. 11520
[ Sliding, scaled camera platform. Yes Phone: (516) 867-4900
[ ] Operating temperature range -40°F to + 140°F. Yes -
[ 3 year normal use warranty. Yes West coast:
[ 5 year ieak-proof fluid module guarantee. Yes 3316 West Victory Blvd,
Burbank, CA 91505
Phone: (818) 845-4446

Visit Us Booth #1320 at SMPTE Circle (47) on Reply Card
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Control of the tape velocity through
the transport unit is another mechanical
problem that can be solved largely
through electronics. The rotation of the
capstan and pinch roller is controlled by
a servo systern. In essence, a servo
system measures or senses a variable
parameter, compares it to a fixed or
reference value and performs a calcula-
tion to produce a correction signal. The
correction is then fed back to a compo-
nent that can exert some influence on
the variable component.

Some functions in a VTR may even
have a multilevel servo control, one to
handle gross errors and a second to
maintain tight tolerances. In effect, lock-

[
=

e

~ o

Figure 8. The theoretical field contours
around a typical recording head illustrate the
importance of tape making proper contact

K

ing the VIR to house sync follows a
stepped process involving horizontal and
vertical sync as well as subcarrier, all
through servo links. (See Figure 7.)

The rotational velocity of the head
drum is handled by a second servo. Both
of these speed-control systems must
operate in close relationship to one
another and to the timing of horizontal
and vertical sync and the color-reference
subcarrier signal of videc. But minute
timing errors, resulting from mechanical
components, remain for eventual solu-
tion by a time base corrector.

Different similarities

Two major mechanical differences ex-
ist between the quad recorder and heli-
cal scan, which includes all 1-inch,
3%4-inch, Y-inch, 8mm and Y4-inch. One is
that the written video track covers an ex-
tended distance at an angle to the longi-
tudinal axis of the tape, rather than as
short tracks at almost 90° to the axis of
the tape. The second difference makes
possible simplified electronic editing and
variable-speed playback. Fach helical-
scan track contains one video field and
its vertical sync interval.

In type C, with a writing speed of ap-
proximately 1,000ips, there are still two
motors that must operate in conjunction
with one another and with the video sig-
nal. There are still velocity and time base
errors that require correction. Such prob-
lems, conceivably, become less critical as
the size of the format is reduced. Less ve-
locity error should exist if the track
length is reduced, assuming ail else is

; equal.
with the head structure. However, a smaller format, such as
WINDING GAP LENGTH
APERTURE
‘ \ —»/ FRONT GAP
_ —_—
GAP DEPTH —— [ o) TRACK
[
L
SIGNAL COIL /
BEAR GAP
GAP
GAP CONFRONTING
SPACER SURFACES

Figure 9. The basic structure of a video record head. If the angular cut of the wiring aperture
were made square with the face, as shown here, performance could be improved, but the head

would be more fragile.
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Ya-inch, introduces new requirements to
the system. The head drum of a smaller
tape format probably has a smaller
diameter and less inertial mass than that
of the l-inch variety. Less inertia means
that rotational and time base errors con-
tinue to be puzzles.

The smaller format brings up another
point. [f one track is a field, then ideally
that track will contain as much informa-
tion on a Y-inch tape as it does on 1-inch
tape. To produce a track of the same
length as on l-inch, the tape must move
faster (or a much shallower track angle
might be considered) than for the 1-inch
system. For an hour of recording, a
longer length of tape is suggested, but for
a smaller system, it would be preferable
to reduce the size and miass of the tape
for increased portability.

Increased data density in writing to
tape solves this dilemma, packing more
cycles of subcarrier into a shorter length.
But to do this, two things are necessary.
The physical dimensions of the recording
head gap must be reduced, and the mag-
netic particles in the tape must be made
smaller. However, if smaller particles are
used, will they retain an equivalent
magnetic field or must some other type
of particle be considered?

It is worth considering for a moment
some basic facts of recording. The
physical distance that one cycle of
recorded signal occupies along the tape
is the wavelength (A, or lambda}. A is
directly proportional to the writing or
relative velocity (v} between the head
and the tape, while being inversely pro-
portional to the frequency (f) of the
recorded signal.

N =v/f

The linear packing density in record-
ing is the number of flux reversals per
unit of length along the recording
medium. Two reversals or bits exist per
cycle, so linear packing density may be
written as:

bits/in = 2(1/A] = 2/},
where X is in inches.

Area packing density refers to the
number of bits per unit area. It is the
product of the number of recorded tracks
per inch and the linear packing density,
or:

bits/in*= (2/A) tracks/inch.

During recording, a temporally chang-
ing signal voltage (and current} is im-
pressed across the windings of the re-
cording head. The result is a magnetic
field emanating from the head, which
spatially approximates the voltage wave-
form. The instantaneous strength of the
field is instrumental in producing
changes in the polarity of the tape parti-
cles. To allow the greatest possible
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Audio Transformers

Choose from a wide variety of types and packages

Computer optimized design
100% tested — consistent quality
Low distortion

Wide bandwidth

Minimum transient distortion {overshoot & ringing)

JE-16A

2kHzS w
INPUT TRANSFORMERS AND SPECIAL TYPES _ ¢ avare ave
1 20Mz: | Typical THD: | Frequemcy | Band- | 20kHz | Number ;
] Impedange:| Turis' |- Max | Below Saturation Response Widih? | Phase | Over- Nmse Magnetlt of. | PRIGES
| Ratio Ratio | Input %) (dB reft 1kHz) | —34B |Response | Shoot | Figure | Shielt® |Faraday?| " — e d
Model Application | Pri-Sec | PriSec |Level' | 20Hz/1kHz | -20Mz/20kHz |@(kho)|(degrees) | (%) | (dB) | (4B) | Shields |Package® | 1-19 [100-243] 1000
MICROPHONE INPUT
JE-16-A Mic in for . A=1 | 75.42 | 49.87 | 34.40
JE-16-B 990 opamp 150-600 1.2 +8 | 0.036/0.003 | —0.08/—0.05| 230 -8 <1 | 17 —-30 1 B=2 |8289 | 5481|3781
JE-13K7-A | Mic in for . A=1 | 75.42 | 49.87 | 34.40
JE-13K7-B | 990 or |.C. 150-3750 1:5 +8 | 0.036/0.003 | -0.09/—-0.21| 85 18 | <2 | 2.3 -30 1 B—2 | 8289 5481|378
JE-115K-E ]“('30 g‘pgor{]p 150-15K | 1110 | —6 | 0.170/0.010 | ~0.50/+0.10| 100 | —16 | <7 | 15 | —-30 | 1 3 | 5481 36.24 | 28.39
LINE INPUT .
JE-11P-9 Line in 15K-15K 1:1 +26 | 0025/0.003 | -0.03/-0.30| 52 -28 | <3 —30 1 1 122.22 | 80.82 | 55.75
JE-11P-1 Line in 15K-15K 11 +17 | 0.045/0.003 | —0.03/-0.25| 85 -23 | <A -30 1 3 52.32 | 34.59 | 27.10
JE-6110K-B | Line in 36K-2200 . B=1 | 73.95| 48.90 | 35.88
JE-6110K-BB | bridging | (10k-60) | +1 | +24| 0.005/0.002 ) —0.02/-0.09) 125 | -12 | <1 “30 ] 1 |gB=2 | 8559 | 56.59 | 39.04
Line in 30K-1800 )
JE-10KB-C bridging (10K-600) 41 +19 | 0.033/0.003 | —0.11/-0.08 | 160 -9 <2 -30 1 3 53.17 | 35.16 | 24.53
Line in/ 600/150- 11
JE-1135P-8M repeat coil | 600/150 split +22 | 0.035/0.003 | ~0.03/—-0.00| 120 -9 <35 —30 1 4 194.63 |128.69 | 88.78
Line in/ 600/150- | 1:1
JE-11SSP-6M repeat coil | 600/150 spli +17 | 0.035/0.003 | —0.25/—0.00| 160 -5 <3 -30 1 5 98.39 | 65.06 | 44.88
SPECIALTYPES
JE-MB-C ?n_i\'gasySIit 150-150 | 11 | +1 | 0.050/0003 | -0.16/-013| 100 | —12 | <i ~30 | 2 3 | 44.85 | 29.65 | 23.24
3-way? 150-150- q. _ _ _ _
JE-MB-D mic split 150 111 | +2 | 0.044/0.003 0.14/-0.16 | 100 12 | <1 30 3 3 76.19 | 50.37 | 39.42
4-way? 150-150-  (4.4.4. _ _ _
JE-MB-E mic split 150-150 1:1:1:1 | +10 | 0.050/0.002 | —0.10/ —1.00] 40 18 | <1 30 4 1 114.40 | 75.64 | 52.18
JE-DB-E Pg{‘ﬁig‘f 20K-150 | 1211 | +19 | 0.096/0.005 | —0.20/-020| 80 [ —18 | <i -3 | 2 6 | 54.56 | 36.07 | 28.23
1. {(dBu) Max input level = 1% THD; dBu = dBv ref. 0.775 V PACKAGE DIMENSIONS: w L H
2. With recommended secondary termination 1 = 136" Diam. x 1%¢"
3. Specifications shown are for max. number of secondaries 2 = 1%6" x  1%§ X 154"
terminated in 1000 ohm (typical mic preamp}) 3 = 11%" Diam. X 1Vg"
4. Separate lead supplied for case and for each faraday shield 4 = 11" x %" 216" w/solder terminals
5. Except as noted, above transformers are cased in 80% 5 = 1%" Diam. x 134"
nickel mu-metal cans with wire leads. 6 = 1%" Diam. X 1"
NICKEL CORE OUTPUT TRANSFORMERS®
Nominal - “20'Hz Max Ouiput |6000 | DE “Typical THD. | Frequency | Band: | 20kHz i
Impedance Turns =Level? | Load |Resistance | Below Satiiratio .Respanse Widih Phase: | Over: | -PRICES
. Ratis” | Ratig across (n)| Loss per {%) (dB.ref. 1kHz} ~34B - |-Response | Shoot . p= TS B rtiad
Model Constructiori- Pri-Sec . |Pri:Sec | (dBuy) ~windings| (dB} | Winding 20 Hz/1kHz 20Hz/20kHz | @ (kHz) (degrees) (%) |Package | 1-19 ~|160-248 [ 1000
JE-11-BMOF | B0AT 1600600 | 11| +26 1 |=1.1] 400 |0.002/0.002 |-0.02/-0.00[>10MHz| -0.0 |<1¢| 7 |81.55]53.92| 37.76
JE-11-DMCF |giar 1600600 | 1:1 | +21 1 |-10| 380 | 0.004/0.002 | 0.02/ -0.00|>10MHz| 0.0 | <15 | 8 | 56.32|37.24 25.69
- 600-600 | 1:1 >450 -1.9
JE-123-BLCF | Quadfilar 150-600 | 12 +32 2 |—-11] 20 0.041/0.003 |-0.02/-0.01 170 40 <18 7 73.85 | 43.14 | 29.76
Bifilar 600-600 | 1:1 >10MHz| -0.0
JE-11SS-DLCF splisplit |150-600 | 1:2 +27 2 |—-1.0| 190 | 0.065/0.003 |-0.02/-0.01 245 o5 <18 8 53.62 | 35.45 | 24.46
JE-11-ELCF | Bifilar 600-600 | 1:1 | +23.5 1 -1.1] 400 0.088/0.003 |—0.03/-0.00|>10MHz| —00 | <19 9 36.36 | 24.04 | 16.59
JE-11-FLCF | Bifilar 600-600 | 1:1 | +20.4 1 -1.6] 580 0.114/0.003 |-0.03/ —0.00 |>10MHz| —0.0 | <1¢ 10 27.36 | 18.09 | 12.48
- 600-600 | 1:1 >450 -1.2
JE-112-LCF | Quadfilar 150-600 | 12 +204 2 |-16] 290 0.114/0.003 |-0.03/—0.01 205 Y <18 10 32.80 | 21.69 | 14.96
JE-123-ALCF | Quadfilar [66.7-600 | 1:3 | +26.5 3 |-1.3 80 | 0.125/0.003 |—-0.04/+0.06| 190 —4.6 | <68 8 50.96 | 33.69 | 23.24
Bifilar w/ |600-600 | 1:1 —0.02/+0.01 [>10MHz| +1.1
JE-11S-LCF splitpri. |150-600 | 172 +30 |1(sec)|—1.7| 63Q 0.058/0.002 002/ 005 155 41 <18 8 50.96 | 33.69 | 23.24
6. Multifilar construction has no faraday shield: cannot be used as PACKAGE DIMENSIONS: w L H Mounting Centers
input transformer. All specitications are for 0 {} source, 600 {1 load. o 5 . N
7. Max output level = 1% THD; dBu ~ dBv ref. 0.775 V 7= 17" ) 2%he X1 e 2'%ie
8. Source amplifier -3dB @ 100 kHz 8 = 198" x s’ X 13/8,, 2%
9. Source amplifier —3dB @ 200 kHz 9= 19" x 17" x 1A 2,
10. Qutput transformers are horizontal channel frame type with wire leads, 10 = 16" x 176" X 1%¢ 1%4

vertical channel frames available. PC types available.
* IMPROVED PERFORMANCE

jense

10735 Burbank Boulevard North Hollywood Callforma 91601
(213) 876-0059 - TELEX via WUI 6502919207 MCI UW
Closed Fridays, visitors by appointment oniy.

These charts include the most popular types which are usually
available from stock. Many other types are available from stock
or custom designs for OEM orders of 100 pieces or more can be
made to order. Certified computer testing is available for OEM
orders. Call or write for applications assistance and/or detailed
data sheets on individual models.

n, transformers

Prices shown are effective 9/15/86 and are subject io change without notice.
Packing, shipping, and applicable sales taxes additional.
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amount of retained magnetic informa-
tion on the tape, there must be a max-
imum transfer of magnetic field to the
tape.

During playback of recorded material,
changes in magnetic polarity are sensed
through the playback head. it is pref
erable that at point x all particles are
oriented positively, and at point y they
are aligned negatively. However, unless
the tape is saturated, total alignment
does not exist. Non-aligned particles

detract from the field created by aligned

ones and are the primary cause of tape
noise.

Figure 8 plots theoretical head field
contours with the recording zone in tape.
H1 denotes a field gradient that will have
the least effect on the tape, while H2 will
have the greatest magnetizing force. The
actual change made to particles in the
tape depends upon the non-linear hys-
teresis characteristics of the formulation
of the tape’s magnetic material. This, it
turn, involves retentivity or remanence,
the capability of the particles to retain a

.....

_ AN AUTOMATED AUDIO MIXER WITH A
TRACK RECORD FOR RELIABILITY AND COMPATIBILITY,

The Model 608 Edit Suite Audio Mixer incorporates the features of our
larger mixers into a smaller package, at a significant cost savings, without
sacrificing quality or ease of operation.

Audio sources are controlled with the 608 in much the same way as video
sources are controlled using a production switcher. This concept allows you
to edit audio quickly, along with video or separately, using the same editing

system.

Qur proven editor interface, supported by most major edit system

CI$C0 FROD

N

'PHOTO COURTESY OF SAN FR

manufacturers”®, allows hands free control of audio mixing right from the
editor. Yet, at any time the mixer may be operated manually or with a
combination of manual and editor control.

The Model 608 has eight inputs, each with its own fader, with separate
inputs for the record VTR and tone. Outputs are stereo for both the program
channels and built-in preview switcher

Call us for a complete brochure.

* mixers are currently in use worldwide with the following editing systems: Ampex Ace, CMX, Calaway, Convergence,
Grass Valley Group, PALTEX, and other systems capable of operating a video switcher.

GRAHAM-PATTEN SYSTEMS, INC.
P.0. Box 1960, Grass Valley, CA 95945

@[P)g Inside CA: (800) 422-6662 » Outside CA: (800) 547-2489
TWX 910-333-6065 » FAX: 916-273-7458
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magnetic orientation after the energizing
field is removed. It also involves coercivi-
ty, the capability to change the orienta-
tion of the magnetic particles or
domains.

The efficient transfer of magnetic
energy to the tape depends upon head
design and performance. Considerations
in head design include track width, gap
length, gap depth, core geometry (mag-
netic path length) and the magnetic prop-
erties of the head core material. The
best design for an application usually
means a compromise in these factors to
meet requirements for short wavelength
resolution (high-frequency response), ex-
tended head life and high record fields
{for high-coercivity media).

Figure 9 shows the basic elements of a
typical video-recording (and playback)
head. An in-depth discussion of the
various features leads to the physics (and
mathematics) of magnetism. It is worth
noting that even the winding aperture
shape becomes a trade-off. On one hand
is the desire to have the minimum shunt-
ing reluctance beneath the gap, that is,
the effective enlarging of the gap area.
On the other hand, the preferred angle
creates a head structure that is subject to
damage under the stress of normal
operation.

No change in sight

As the industry moves toward more
digital recording systems, the interest in
detecting the changes in magnetic polari-
ty becomes more pronounced. A greater
importance is placed on the bits-per-inch
density of the recording and the recov-
ery of the data in its correct form. Both
the composite and component digital for-
mats for video recording go to great
lengths to provide the most accurate
recovery of the stored information,
along with error-correction capabilities.

Error correction is the primary reason
that a complex system of data shuffling is
used in digital recording systems.
Through the shuffling procedure, physi-
cal damage to the tape—creases, scratch-
es and holes—can be concealed to a
great extent because no two successive
data words needed to reproduce the in-
formation are recorded in close physical
proximity.

No matter how complex the format
structure becomes, however, the fun-
damentals of recording remain fixed.
Constant tape motion, constant head
movement, high relative writing speeds,
head gaps relative to the frequencies of
the signals and the magnetic properties
of the tape medium always must be of
concern to recording system designers.

Editor’s note: Background material for this articie was
obtained from “Videotape Recording,” a publication
by Ampex Gorporation. B
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Wouldn’t it be great
if somebody built total
switching/control systems
~ that were expandable,
fully integrated,
and guaranteed
for ten years?
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- Somebody

does.
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SIEMTIFIC

We've supplied some of the biggest custom routing, master con-
trol, machine control, and station automation systems in the
business. All fully integrated—all with Utah's ten-year warranty.
Start small and easily expand. Start big and enjoy the confidence
of a single source with a history of quality and reliability.

Call today for more information.

UTAH SCIENTIFIC, INC. . 1685 West 2200 South, Salt Lake City, Utah 84119
(801) 973-6840, Toll-Free 1-800-453-8782

DYNATECH Broadcast Group
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RELATIVE HUMINTY (PERCENTAGE)

Preserving
magnetic tape

By Walter E. Davies

The sounds of the world are preserved on magnetic tape.
They can be kept alive for only as long as the tape lasts.

Magnetic tape has been entrusted to
preserve a precious commodity, a heri-
tage. Virtually all of the acoustical infor-
mation in the world is on flexible mag-
netic media, which has a maximum life-
time measured indecades. Much is known
about the factors that affect tape lon-
gevity. This article considers some of the
more important ones.

Researchers at the National Bureau of
Standards estimate that current magnetic
tapes have a useful lifetime of approx-
imately 20 years at ambient conditions.!
Reading failures during accelerated life
testing appear to be caused primarily by
loss of material from the binder layer. [t
is worthwhile to explore the physical and
chemical parameters that cause degrada-
tion of flexible magnetic media and the
environmental factors that will provide
the longest useful lifetime for it.

The cast of materials
Magnetic tape consists of a magnetical-
ly active coating on a flexible thin-film
substrate of polyethylene terephthalate
(PET). PET film retains its useful proper-
ties for hundreds of years at normal

Davies is director of research for Gamma Omega
Associates (The LAST Factory), Livermore, CA.
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Figure 1. Tape-storage recommendation
based on the hydrolysis of the binder.
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temperature and humidity (20°C and
50% relative humidity, or RH).?

The information-storing layer can con-
tain oxide compounds of iron, cobalt
and, sometimes, chromium. Some newer
formulations contain metal particles
rather than metal-oxide particles. The
ferromagnetic particles are suspended in
a binder that holds them to the film back-
ing. The binder is a technical wizard's
brew containing components that serve
as lubricants, adhesives, dispersants,
anti-static agents and stabilizers. The
principal binder component usually is
cross-linked polyester polyurethane, but
polyvinyl chloride (PVC) and polyacry-
lonitrile also are used.

Tape life is determined by the physical
stability of the base film and the chem-
ical stability of the oxide coating. These
factors are controlled to a great extent
by the environmental conditions of
temperature, humidity and cleanliness.

Base film stability
The coefficient of expansion for
temperature and humidity are relatively
uniform for all polyester-based magnetic
tapes. For temperatures from 50°F to
110°F:

Kr = 1.5 x 107* in/in/F°,

For relative humidity from 20% to 90%:
Ky = 1.1 x 10-%in/in/% RH.

The following example shows how
these coefficients relate to this discus-
sion. Take a tape that hasbeeninuseina
hot, muggy (95°F, 90% RH) on-location
recording situation. Now place that tape
in a cold, dry (50°F, 40% RH) tape-
storage locker. The tape, when it reaches
equilibrium, will attempt to shrink by
almost 6 feet in length. The pressure
loading on the hub and inner layers of
tape is crushing.

Humidity and headwear
The most important factor (in terms of
headwear) is environmental conditions
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Static
and dropouts

Small dust particles and other debris
are attracted to magnetic tape by the
static charge that accumulates on the
tape surface during use, The force of
attraction varies inversely with the -
square of the particle size. Particles
adhering to the tape when il passes
the head are driven into the tape,
where they cause dropouts. In an at-
mosphere of low humidity, the static
altraction is so great that the particles -
cannot be removed by gentle wiping,
High speeds and low RH aggravate
this problem.

To minimize static build-up, condue-
tive material is added fo the oxide to
reduce its resistance and drain off the
static charge, Some back coatings or
back treatments achieve a low surface
resistance that allows excessive stalic
charge 1o drain to the hub, In addition,
back coating increases interlayer fric-
tion and reduces the probability of
layer-to-layer slippage due to tape
contraction or expansion during
storage,

rather than the physical characteristics
of tape. The head-to-tape interface is par-
ticularly sensitive to environmental
humidity, and wear may be five to 10
times greater at 90% RH than 40% RH.?

Air-filtering procedures also are
critical, because air pollution, such as
dust and smoke, can double the head-
wear rate. Therefore, humidity control
and air-cleaning procedures {as well as a
ban on smoking and eating) should be in-
stituted in tape workrooms and storage
areas.

Storage environments

Large swings in either tempetature or
humidity are detrimental to the life of
stored tape. Rapid changes in temper-
ature or humidity place enormous stress
on a tape pack. If tape is stored under
one set of environmental conditions and
used in another, it should be allowed a
period of time to condition (reach
equilibrium to the new environment).

Although changes in a tape's environ-
ment can be damaging, it is the cycling
back and forth over temperature and
humidity gradients that is most destruc-
tive to a tape. Given the choice, the tape
user, the librarian or the archivist should
store tapes in a relatively constant en-
vironment that is not subject to dramatic
and rapid temperature or humidity
swings.

_ Systems feature a hHost of standard

Microprocessor
Controlled
Klystron High
Power Amplifiers

- Field-proven and recognized for wide
spectrum:coverage and consistent,
reliable output, MCLs Microprocessor
Controlled (and Standard: Logic) Klystron
High Power Amplifiers (SATCOM C-Band
and Ku-Band) are accepted and proven by
communications experts-worldwide: MCL
Series 10000 Klystron Amplifiers are
designed to withstand variable
environmental and:mechanical conditions
and are engineered-for minimum
maintenance and repair.

MCL's SATEOM Series 10000 Ampiifier

equipment and options, including:

® full microprocessor (or CMOS Logic)
system control. panel

e modular assembly for. rapid
sub-assembly access

¢ Motorized Channel Selectors
available

e RS232, RS422, IEEE488, or Contact
Remote Interfaces '

& electrical/mechanical “no-step” or
SCR AC line regulator drawer

@ Beam Supply on casters; all other
assempblies on slides

@ ruggedization for transportable
applications

e and more!

MCL is the leader in the field of amplrflers
and allied equipment for the field of:
satellite.communications. MCL offers a
complete line of products, at competitive
:prices, quality-tested and proven to
provide unexcelled performance.

Write or call MCL today and
request your FREE copy of
Brochure #1001 (Microprocessor: |
Logic) erBrochure #9009
(Standard CMOS Logic) for details |
and technical specifications. |

MCL, INC.

501 S. Woodcreek Road
Bolingbrook, IL. 60439
312-759-9500 TWX 910-683-1889

Manufacturers of TWT and Klystron Amplifiers for Satellite Communications.

24-Hour Sales and Technical Support for Immediate Service Worldwide.
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Manufacturers recommend that tape
storage be dust-free.® The tape should be
on flanged reels for long-term support
and should be placed in well-sealed
polyethylene bags. The function of the
bags is to prevent lubricant evaporation
and to act as a hermetic seal to reduce
binder degradation. The bagged tape
should be boxed and stored in a vertical
position on the shelf. A reasonable stor-
age environment could be considered
the range of 55°F to 75°F with a humid-
ity range of 30% to 45% RH.

Tape binder degradation

The physical effects of environmental
temperatures and humidity act primarily
on the film base that carries the
magnetically sensitive layer. The
degradation of the binder, which con-
tains the magnetic particle suspension, is
principally a chemical process.

It was stated previously that most
magnetic recording tape uses a Cross-
linked polyester polyurethane binder. A
polyester is a chain of ester compounds.
Esters are formed as a result of chemical

As a contractor, what do you look for?

Design? Quality? Durability?
A reasonable price?

Well, we've got that licked
Youll also need a
company that can
anticipate your
needs, as well as

create products that perform
for your clients day after
day, year after year.

AT

Because, you
know, there's a lot
of other things for
you to worry about

Applied Research & Technology ® 215 Tremont Street ®* Rochester, New York 14608
716436-2720 Telex: 4949793 ARTROC
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reactions between acids and alcohols.
This reaction releases water as a by-
product.

Tape in the presence of atmospheric
moisture is subject to fiydrolysis. In this
reaction, water combines with an ester
to form carbolic acid and alcohol.
Because the ester is part of the linking
that holds together the binder, hydroly-
sis weakens the binder and results in
the shedding of the oxide layer, in
dropouts and the eventual loss of the
tape (and its information) through severe
degradation.

The good news is that hydrolysis is
reversible and need not occur under
proper storage conditions. Because
hydrolysis is a chemical reaction, the
rate of the reaction depends upon the
concentration. And, unlike most chem-
ical reactions, it is temperature-
dependent; that is, it varies directly with
temperature.

So where does all this lead? An en-
vironmental safety zone exists for the
use and storage of magnetic tape. Cer-
tain combinations of temperature and
humidity are only marginally safe. Final-
ly, under some conditions, hydrolysis
proceeds to a point that the tape binder
cannot be used or storedsafely. The graph

in Figure 1 illustrates the range of en-
vironments safe for tape use and
storage.’

The range of tape defects

Six major types of tape defects exist,
each with a probable cause. Some allow
recovery, while others do not.® The six
problems are:

1. Oxide pullout. Recovery is impossi-
ble. The usual cause is hydrolysis.

2. Permanent errors. Plastic cold flow
from non-uniform and excessive stress
builds up in the tape when it is subjected
to changes in temperature and humidity.
These environmental changes cause dif-
ferent rates of expansion in the length
and thickness of the tape, producing
stresses that permanently deform the
tape.

3. Surface contamination and dimples.
Usually, dirt wrapped into a reel even-
tually will create dimples in adjacent
layers of tape. Recovery is probable
through cleaning and multiple passes on
the machine used to reproduce the re-
corded information.

4. Creases dnd scratches. Creases
usually are caused by poor wrap in the
tape pack. These are aggravated by poor
handling and undesirable environmental
conditions. Recovery is possible if you
follow the procedure recommended in
item 3.

5. Torn tape in the middle of the pack.
This is a sure sign that the tape was sub-
jected to temperature and humidity ex-
tremes, either in storage or transit.
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The following information appears
in the “Handbook of Recommended
Environmental Conditions and Han-
dling Procedures for Magnetic Tape.”

Environmental conditions for tape-
storage rooms and buildings.

1. Tape-storage vaults and rooms
shall be temperature- and humidity-
controlled. A positive air- pressure is
desirable to prevent intrusion of dust.

2. Temperature range shall be T0°F
+ 10°F in vaults and 70°F + 20° in

Rosenkrantzis empioyed in the Data Archives
Branch.of the:National Archives and Records
Service, Washington, DC.

Federal guidelines for magnetic tape storage

By Gerald Rosenkrantz

workrooms. : ’

3. Humidity rarige shall be 50% RH
+ 10%.

4. Dust and dirt controls shall keep
dust particles to 50 microns.

5. Areas used to store or condition
magnetic tape should have in opera-
tion continuous temperaturé- and RH-
recording equipment.

6. Magnetic tape should be protect-
ed from high-intensity magnetic or
electrical fields. These include power- -
generation facilities and transmission
lines, radar installations, bulk degaus-
sers and magnetic check sorters.

7. Metal storage racks should be
electrically grounded, and at least a

“power lines and storage racks,

“‘Thesé provide an additional level of

2-foot separation should be main-
tained between all electrical fixtures,

8. Tapes must be stored in an
upright pusition (on flange edge), not
flat on-their sides; -

9. For any storage in excess of oné
year, canisters that support the reel at
the hub are strongly:recommended.

protection -against dust, handling, en-
vironmental .changes, -and the. effects
of water and smoke if automatic fire-
extinguishing equipment should be
triggered.

10. Buildings housing tape should:
be protected by lightning arresters.

6. Adhesion and blocking. Adhesion of
adjacent tape layers is caused by static
build-up on tape surfaces and storage of
tapes in extremely dry conditions. Ex-
cessively low humidity may be by design
(a mistake) or because a humidifier is not
being used in conjunction with air-
conditioning. Blocking has no recovery
procedure. Excessive humidity and
temperature will cause the inner Y2-inch
of a tape pack to become a solid mass of
base and binder. It can be prevented on-
ly by proper environmental controls.

Long-term stability

It is possible to increase the long-term
stability of tape, but can anything be
done for tape that has approached the
20% hydrolysis level? Polymer chemists
in the tape industry have developed
preservatives that address these and
other questions.

The prime considerations are effec-
tiveness, safety, compatibility and stabili-
ty. A concomitant characteristic of im-
portance to users is the capability to ap-
ply a preservative to existing magnetic
media.

A preservative must act as a buffer to
slow the process of hydrolysis. If it can
increase the size of the safety window, so
much the better (see Figure 1). It must
present no safety hazard in its use or ap-

plication. A preservative must be non- .

toxic, non-carcinogenic, non-flammable
and non-injurious to personnel and tape.

The problem of compatibility is sub-
stantial. A preservative must be fully
compatible with the various magnetical-
ly sensitive materials as well as with all
the components in the binder matrix.
Finally, this magic bullet must maintain

88 Broadcast Engineering October 1987

its stability and remain effective, safe
and compatible for decades.

Testing

Tests by numerous organizations have
demonstrated a high level of satisfaction
with a chemical family that has met
these requirements and solved other
tape-wear problems.

A member of this family has been used
for several years as a preservation com-
ponent, in small quantities, in binder ap-
plications. Because the preservative and
the surface lubricant are molecularly
(rather than chemically) bound in the
binder matrix, a search was initiated to
locate a different family member that
would combine the functions of lubricant
and preservative. The search has come
to fruition with the development of such
a component. Furthermore, the material
may be applied atter market, in the field.
This means that its benefits are available
for tape currently in use and in storage.

The preservative's effectiveness has
been demonstrated through accelerated-
wear tests by several test agencies. In
comparing identical tapes, half of which
were treated with the preservative, it
was shown that abrasion of the treated
tapes was cut in half, the coefficient of
friction was reduced by one-third, and
the life of the tape was extended by
three to seven times, depending upon
the type of oxide.

The preservative easily meets safety
standards and is completely non-
hazardous in use or application. It will
not degrade under storage or use condi-
tions for magnetic tape, and it is so stable
that its lifetime approaches that of the
PET base material.

www americanradiohistorv com

To assure compatibility, the search was
restricted to recognized, current product
groups used in this application. In addi-
tion, tests have determined compatibility
with all of the materials with which tape
would come into contact during normal
use. Heads, guides, rollers and capstan-
drive components, as well as the many
plastics that make up housings, all have
been tested successfully.

Preliminary findings point to some per-
formance benefits as well. The improved
interface between head and tape has
resulted in increases in signal-to-noise
ratios, improvements in high-frequency
response and decreases in distortion
levels. These results have strong implica-
tions in the analog recording domain.

Current testing involves the factors of
coercivity, retentivity, print-through and
ongoing life. Experiments will continue
as the industry nears the goal of preserv-
ing its acoustic and video heritage.
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Alden Color Radar:
All The Extras At

A colorradar system
should include certain
features as standard.
Because while the base
price may look OK, it can
be a shock when you put
together the options that
make it perform the way
you want.

That’s why you should
look at the Alden C2000R.
We’ve just redesigned it to
include more features than
ever—and kept the price the
most competitive around.

Ourradar network has
expanded. You can access
any NWS radar in the
country, over 120 of them
nationwide. And each
has its own customized
4-color background—you
don’t pay extra forit.

We’ve also added four
built-in range displays,
from 25 to 200 miles, so
you can focus on your
local weather, or display
the entire region—at the
push of a button.

Our image memory has
been expanded so you can
store up to 16 images with
the standard system, or
add another 48 frames if
you want. You can loop
combinations in time-lapse
sequences to emphasize the
drama of storm movement.

And now you can collect
your time-lapse sequences
more easily than ever. Qur
new auto-dialer can be pro-
grammed to automatically

Our C2000R/S System adds weather graphics
such as these from major private databases.

- S

1 - i

- a"
| i L,
| ‘3% ¥

Close-in, 50-NM range (same storm).

No Extra ost.

call the radar at preselected
intervals—freeing you up
for other important tasks.

We still include the wide
variety of standard features
that make Alden the most
flexible system you can buy.
Zoom, pan and scroll,
range rings and sweep line.
And NTSC and RGB com-
patibility that make it
usable for broadcast.

In addition to the
C2000R radar system,
Alden offers the C2000S
weather graphics system,
which lets you access a
variety of private data-
bases. Our “building-
block” design lets you add
either system to an exist-
ing C2000 model at any
time in the future, with
minimal additional cost.

For more information
on Alden’s weatherradar
and weather graphics
systems, call or write
Alden Electronics,
135A Washington Street,
Westborough, MA 01581,
(617) 366-8851.

Please send information on: ——’
’ 0 C2000R Color Radar System
0 C2000R/S Radar and Color
Weather Graphics System
o C2000M Single Picture
‘ (radio version)

} Company
' Address

|

|

o

' Name '
|

|

|

ALDENELECTRONICS
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Erasing

magnetic tape

By Robert A. Schultz

To erase magnetic media, be aware of Oe.

Bu]k erasure of magnetic recording
tape is a vital precautionary measure in
the video facility. Nearly all tape record-
ers have erase heads. However, the re-
corder does not monitor the operational
integrity of the erase head. In view of the
tremendous production costs, rerecord-
ing programs over previous signals can
prove to be a technical disaster.

Initial reports from the field note that
conventional bulk erasing technologies
and fully functional erase heads do not
remove all signals from the emerging
generation of videotape material. The
problem stems from high-energy media,
typically made of metal particle and
other high-density magnetic storage
material.

Some theories

When some metals are enclosed within
a magnetic field, certain characteristics
of the metallic structure are altered to
achieve alignment with the polarity of
the magnetic field. If all the magnetic do-
mains of the metal are aligned, the metal
is said to be magnetically saturated. The
amount of magnetic field remaining after
the magnetizing force isremoved is called

Schultz is director of research and development for
Data Security, Lincoln, NE.

retentivity. The term coercivity is the ap-
plied field strength in oersteds (Oe) need-
ed to demagnetize, or erase, a fully mag-
netized material.

Electromagnets, like transformer
cores, have low coercivities. Their mag-
netism falls toward zero when electrical
current is removed. For proper operation
of these two types of equipment, any
high degree of retentivity is undesirable.
For a material to be useful for informa-
tion storage, it must have a high degree
of retentivity, or permanent magnetism,
after the initial field is removed.

Non-zero coercivity materials are used
for permanent magnets, including video-
tape. High coercivity offers the advan-
tage of supporting shorter distances be-
tween changes in magnetic polarity. This
enables tape to store more video infor-
mation per unit area, which reduces tape
costs and equipment size.

Table 1 compares coercivities of typi-
cal videotapes and describes their sizes
or form factors. Manly plotted field
strength for erasure of 300 Oe to 850 Oe
media and stated that the results “render
erase design to a straightforward engi-
neering problem.”! However, extended
ranges of magnetic properties and physi-
cal sizes present new challenges to meet-
ing the goals of effective and reliable
erasure.

FORMAT

| Standard energy:
ol qua-'d i

High energy
1”7 type C, B oo
U: mat:c {%4']

VHSC. v2 .,l; -

emuwlarge s:gésettes -

Metal particla
Bmm S
M-IL, e
Beta*SP ‘fa” i

e

~ Small casselxes i

= Smalwasse«t.tes o
' -Smali!medium casseties e

o E’ncrease tQ 1 5{1@ Ge |s pi

Table 1. The sizes and coercivities of videolapes.
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The Abekas A53-D Digital Special
Effects System adds WARP option.
The hottest digital 3-D effects system
inthe video universe is now even hotter
with its new WARP option.

WARRP lets you turn the page all-the-
way-over picture borders, cleanly and
smoothly. Bend and warp the picture to
make a circle, cylinder, wave, roll, twist,
zigzag, split, slide and much more.

Add perspective, rotation, multi-pictures
and other standard effects to WARP shapes
to create the most dazzling transitions.
The A53-D comes in composite or
component digital versions. The A53-D can
be configured as a single- or dual-channel

Move onup

to WARP spee

Circle (56) on Reply Card

d

system with up to four control panels.
The dual-channel version with WARP
gives you live page-turn with a different
picture on each side.

Throttle on up to WARP speed. And
leave the competition in your wake. For
details, contact Abekas Video Systems,
Inc., 101 Galveston Drive, Redwood City,
CA 94063 [415) 369-5111.

Abekas

Video Systems. Inc

Now Anything 1s Possible.
See Us At SMPTE Booth #138
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-20

~40 ., 1,500 Qe

850 Oe
-80 -

SIGNAL REDUCTION {DECIBELS)

350 Oe

-100

ERASUAE FIELD (KGAUSS)

Figure 1. Erasure performance vs. magnetic
field strength. Performance of 1,500 Oe media
is speculative.

Form factors and
erasure performance

A trend for placing higher-coercivity
media into smaller form factors is reflect-
ed in Table 1. You might expect that
higher-coercivity media could be erased
effectively with stronger magnetic fields
than are customary for current technolo-
gy, and that these strong fields would be
relatively easy to generate in the smaller
volume of the new media. Although it
may seem that a variety of erasers are
available for different media, there is the
possibility that users will place media
with small form factors in machines in-
tended for large reels with lower-
coercivity tape. This could result in in-
complete erasure,

Additional concerns accompany the
steamroller approach for erasing higher-
coercivity media with stronger magnetic
fields. Conventional erase fields generate
ac eddy currents in conductive materials.
Aluminum hubs and flanges of tape reels
are warmed noticeably by this effect at
present erase-field levels. The possible
effects of heat on new cassettes also must
be considered.

Another limitation in the use of strong
fields for erasure is the performance pla-
teau. This effect has been well character-
ized using purely oriented erase fields on
single layers of 350 Oe and 650 Oe
tapes.? As shown in Figures 1 and 2, field
strengths in excess of the plateau will not
remove additional signals, but can cause
added heating by eddy currents.

The known performance plateaus are
about 95dB loss of saturated long-wave-
length signals for 350 Oe tape and 70dB
for 650 Oe tape, when fields are aligned
with the magnetic particles in the oxide
coating. [t is conceivable, through ex-
trapolation, that the performance pla-
teau for 1,500 Oe tape would fall at about
30dB, leaving 3% of the original signals
on tape after erasure. Practical bulk
erasers may improve these numbers by
exposing tape to a variety of field orien-
tations. Still, the pessimistic estimate is

Introducing the Nova 700 time base corrector. High performance
at an unbelievably low price . . . with quality features like 32 line
video memory . . , heterodyne picture processing . . . 8 bit 4x sub-
carrier sampling for maximum transparency ... RS170A output with
digitally generated SCH . . . and digital clamp for the most stable
performance. .. quality you can bank on. Nova - the choice is clear.

'L'J i“%

A e
EYSTEMS | NE-

50 Albany Turnpike, Canton, Connecticut 06019  (203) 693-0238
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not out of line with actual observed per-
formance when conventional technology
is applied to metal-particle tape.

Video formats

A typical videotape format stores infor-
mation in four areas or tracks. The con-
trol track, located near one tape edge,
aligns the video tracks with the recorder.
It is analogous to the sprocket holes in
movie film, which align the picture
frames with the projector film gate. The
video tracks are adjacent to the control
track and occupy the largest amount of
tape area. Audio and time-code tracks us-
ually are located on the tape edge oppo-
site the control track.

The audio format is similar to a stan-
dard audiocassette. The time-code track
contains digital-based information for
editing and indexing purposes. Begin-
ning as a series of 4-bit words to indicate
frame, second, minute, hour and others
for user bits, the data is converted to a
frequency-shift keying-type signal for the
actual recording. As such, the signal con-
sists of specified mark and space audible
tones.

The typical format exists on tape with
various sizes of reels and cassettes. One
challenge to bulk erasure design is a
process that is effective for each type of

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

East Coast or West Goast. Now the same
complete selection of sophisticated video equip-
ment Hou’ve come to expect from Camera
Mart/New York is yours to rent or buy from
CMTV/Burbank.

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

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

me Camera Mart, ...

SALES«-SERVICE«RENTAL

456 West 55th St, NY 10019
(212) 767-6977 Telex: 275619/FAX (212) 582-2498
1900 W. Burbank Blvd., Burbank, CA 91506 (818) 843-6644
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'agamst llmtt$ comroi
strﬂments 5 sterage

A fully prefeasional system :
e Amber 5500 has stereo balanced
uts and outputs and "16-bit

- digital” performance (distortion to-

- fibetow()ﬂﬂl%: -~ 100dB, noise

. below — 120dBm/ 1 V). The 5500

is comprehensive — it can measure
THD + N, two kinds of IMD, quantizing
distortion; wide band and narrow band
level with four selectable bandwidths,

options add everi more capability. An
easy to use smart front panel andnon-

volatile memory for instrument setups
facilitate bench-top operation. A wide

detectors allows measurement to.virtu-

e zbma:d ar mouse ae}e-:'tzcn res;dent

T sam;ﬁe files and context sensitive help
* screens take the' expense -and risk out
: _.Euf custom programming. Whether its

crosstalk. frequency and phase. Other

selection of noise:weighting filters and -

a sophisticated family of curves for

' R & D purposes, a complex produict test
_procedure or a simple Go/No-Go ac-
i Ceptanc:e test, technicians not familiar
*with programming can be in business
. just hours after installation.

 AudioCheck™ offers unparalleled
ﬂexmlltty in screen and hard copy out-
put. Text, user prompts, bar graphs,

Armber also makes
one of the most po-
pular portable high
performance audio
‘measurement sys-
Yermns — the 3501. Half the
welght arid size of comparable instruments, the
3501+has one of the best reliability records in
the industry and was.the recent.winner of a 4S
Navy. requirement for over 400 instruments.

DEMO DISK AVAILABLE An AudiéCheck™ de-
monstration disk and manual with all features
except GPIB commands. are available for your
evaluation. System requirements: MS-DOS
computer with 640k RAM and CGA monitor
card. Send $10 for your copy.

"'_X’Y'graphs aﬂd messages can be inter

_amber

mlxed Hard copy. re;aorts_en ot ma

tion of range arid palameters evel
sophisticated asynchronous, reciprocal
“and adaptive sweeps with complex
settling alogrithms are _lust a few -
keystrokes.

The Amber system uses umversal L

standards such as |[EEE-488 and
MS-DOS. You can easily mtegra,lt:
othet GPIB instruments into the system
like RF generators, programmable
power supplies, switch matrices, digital
muiltirieters and function generators
(althovigh you'll find the modular and
expandable 5500 remarkably com-
plete by itself). Your test-data is saved
on disk in industry standard formats
for easy export to your data base,
spread sheet, statistical analysis and
scientific analysis programs.

Let us show you: how easy and
powerful the Amber Total Salution is.
Call or write for our brochure.

Amber Electio Design Inc.
4810 -Jedn Talon West
Montreat Conoda H4P 2N5
Telephone (514) 7054105
Teléx 05-827568

US Toll frée 800-361 3697
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Figure 2, Possible relationship between video
formats and erase field strengihs.

track anywhere within the volume of the
magnetic fields. Belt-type erasures have
satistied this goal adequately for high-en-
ergy types rated to 650 Oe.

Erasure problems

Frasure by recorder heads or bulk
processes may perform differently for
each track. Theory and experience prove
that, through the use of an erase head
with uniform magnetic fields across the
tape width, video tracks are erased more
effectively than the other tracks. This is a
result of unsaturated recording due to
the shorter wavelengths of video signals.

Bulk erasure processes must generate

magnetic fields covering much greater
areas than those of erase heads. In addi-
tion, the shapes and orientations of bulk
fields differ considerably from those of
tape in cassettes or on reels. Commonly,
some type of tape motion is employed to
obtain uniform erasure conditions.

[n conventional belt-type erasers, the
recommended motion is two passes
through the erasing fields with an inter-
mediate rotation of a c¢ne-quarter turn
(90°) performed by the cperator. If tape
motion Is inadequate, erasure perform-
ance is subject to variations along the
tape. These variations usually appear as
recurring events at intervals of one to
several seconds, the intervals varying
slowly with the diameter of the tape on
the reel.

The uniformity of field strength is an-
other factor critical to erasure perform-
ance. It is physically impractical to gen-
erate a uniform field through the entire
volume involved in the erasure process.
Most bulk erasers have iron cores with
pole faces where the maximum magnetic
field strength exists. Thus, erase fields
are strongest and most effective toward
one or both of the tape edges, depending
on core symmetry and tape width. Era-
sure strength diminishes toward the cen-
ter of a symmetrically magnetized

volume.

Symptoms of inadequate erasure are
associated with the functions of each
track. If the control-track erasure is inad-
equate, the capability to synchronize vid-
eo frames is compromised, and the video
image jitters. Incompletely erased video
tracks cause ghost images. Time codes
from previous recordings must be re-
moved to allow the decoder to interpret
signals from new recordings. It should be
possible to effect this digital process even
with poor signal-to-noise ratios that
would be unacceptable in audio or video
tracks. If you're using time code to edit
or cue tapes, inadeguate performance
produces errors or problems.

From the standpoint of human sensitiv-
ity, erasure of audio tracks is perhaps the
most difficult, but it is the simplest to
evaluate using standard equipment. Play
the erased tape and turn the volume con-
trol toward maximum. Any sound recog-
nizable as speech or music indicates a
serious erasure problem. The periodic
noise whump from sudden termination
of the erase process is another adverse
symptom that may be detected during
this test. In contrast, a constant sound of
white noise resulting from electronic am-
plifiers and tape microstructures indi-
cates complete audio erasure.

Nova

... and We Throw in the Sync.

“@-@@@@

WDEQ  CHAOMA  HuE <ETUP

Nova's 620 time base corrector gives you full frame of storage for

special effects . . , a comb filter for top picture quality .

... a built-in

sync generator and more . . . features that make this lightweight
unit a heavyweight performer. And the Nova 620’s low price
produces a very special effect. Need we say more?

Nova - the chmce is clear.

’n‘l L’;

————
SYSTEMS, INLC.

50 Albany Turnpike, Canton, Connecticut 06019

(203) 693-0238
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SURCOM ASSOCIATES, INC.

305 Wisconsin Avenue
Oceanside, California 92054
(619) 722-6162
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jou really need?

Patchbays are a good idea, but they're not really New SAILS makes circuit designation a breeze.

cost-effective for small studios because they give you more
jacks than you need.

Our exclusive Self-Adhesive [dentification Labeling

But now, ADC’s exclusive Video/Audio Modular Systermn (SAILS) makes circuit labeling easy and efficient.
Patchbay (VAMP) lets you custorn-design your own bay,. Each VAMP ;hasas comes with a sheet of form feed,
Our VAMP saves you money, because you can buy the computer-printable adhesive-backed labels. The unique

exact number of video and,/or audio circuits you need, polyester label material won't smear or yellow, is easy to
and add circuits as your needs change. It saves time —to write or type on and removes cleanly without tearing, Un
order modules, just call your local ADC distributor for . SAILS are over 7
fast delivery. And it saves space by letting you combine : w1de, providing
audio and video patching in a single bay. ample room for
VAMP audio modules feature ADC’s exclusive QCP circuit designation.
punchdown insulation displacement contacts for fast,
durable terminations with no soldering or wire-stripping.
Video modules come vmth >

ADC's SJ2000 self- The
normalling jacks or a

pair of CJ2011 single Eanelr:f
coax jacks. Each Xperts
VAMP chassis holds

up to 20 modules; mix or
match audio and video modules to
suit your needs.

For flexible audio and video patching with
no wasted space or unnecessary costs, revamp

your systern —with ADC’s VAMP

- Telecommunications

4900 West 78th Street,
Minneapolis, Minnesota 55435

| Call (612) 893-3010 for the name of your nearest ADC distributor.
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Figure 3. The trend is higher coercivities with
decreasing form factors.

Technology outlook

The belt-type degausser constitutes the
conventional technology appropriate for
coercivities of 650 Oe or less in profes-
sional video applications (see Figure 3).
This machine is simple to operate, but
does require some manual manipulation
of the media to provide an effective mix-
ture of magnetic field orientation with re-
spect to tape wound on reels. The possi-
bility exists that a sloppy operator will
not erase media thoroughly.

The initial users of 1,500 Oe video-
tapes, however, have disclosed some
erasure problems with the best available
belt-type degaussers. Users also may an-

ticipate some less severe problems when
VHS-C cassettes rated at 1,000 Oe are
used. Fortunately, new degausser proc-
esses exist to deal with these problems.
These processes have brought about new
degausser configurations as well as novel
erasure conditions.

A configuration consistent with high-
quality erasure is the qutomatic-cycle ap-
proach. This class of machines accepts
media from the operator and implements
all stages of the erasure process without
further intervention or the need for man-
ual manipulation. Erasures with auto-
matic cycles have become widely accept-
ed in instrumentation recording, and
several models have received govern-
ment approval for removal of sensitive
intelligence information from 350 Oe
tapes. These units are generally effective
for applications using 650 Oe tape, but
they do not have the high throughput
common to belt-type products. Conven-
tional automatic-cycle erasures are not
known to be capable of the performance
required for 1,500 Oe media.

Most automatic-cycle machines imple-
ment media motions and magnetic proc-
esses through simple mechanical link-
ages and passive circuits. Monitoring of
field currents with the familiar ammeter
is the standard approach. However, the
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In fact, Nbv;a'ﬁ'SI}] -511 time base correctors have 32 line video

memory for twice the window of similar units. They’re also easy to
install and operate . . . and they stand up to the most demanding
user. All this at a price guaranteed to beat the competition.

Nova - the choice is clear.
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basic configuration is amenable to more
sophisticated control and monitoring of
the erasure process.

One novel enhancement of erasure
performance is based upon pre-exposure
to strong dc magnetic fields, pushing
back the performance limits of magnetic
tape erasure, as illustrated in Figure 1.}
With this technique, strong fields can be
applied without heating because dc fields
do not generate eddy currents. However,
application of ac fields also is needed be-
cause dc emphasizes tape noise induced
by coating microstructures.

Prepare yourself

Today’s video recording technology is
changing rapidly. Shifts toward new for-
mats and higher-energy tapes are inevi-
table because of lower costs and smaller
equipment. Potential users of high-
energy tapes must ensure that their bulk
erasure technology is up to the
challenge.
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AUDIO ANO RF ATTENUATORS
TO MEET ANY REQUIREMENT

Here in one compact and informative
24 page booklet is all the data you
need to select a Precision Audio and
RF Attenuator for your application.

Reference Charts, Circuit Diagrams,
Types and Uses, Current and Voltage
Ratio Tables, Ratings, Etc., make this a
handy and invaluable reference.

SEND FOR YOUR FREE COPY TODAY.

TECH LABS, INC.
Bergen & Edsall Blvds.
Palisades Park, N.J. 07650
Tel.: (201} 944-221
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The Briel & Kjer
- Gardioid Microphone

HE TYPE 4011 CARDIOID PROFESSIONAL MICROPHONE
JOINS THE SERIES 4000 RANGE OF PROFESSIONAL
MICROPHONES — THE PRODUCT OF TEN YEARS OF RE-
SEARCH AND DEVELOPMENT BY A TEAM OF DEDICATED
SPECIALISTS. THE 4011 1S A PREPOLARIZED CONDENSER-
MICROPHONE, WITH A FIRGT-ORDER CARDIOID DIRECTION-
AL CHARACTERISTIC WHICH COMBINES A FLAT ON-AXIS
FREQUENCY RESPONSE WITH A UNIFORMLY SMOOTH OFF-
AXIS PHASE AND FREQUENCY RESPONSE. THE TYPE 4011
CAN HANDLE 158dB SPL BEFORE CLIPPING. COUPLED
WITH EXTREMELY LOW DISTORTION, THIS GIVES THE TYPE
4011 A SONIC PERFORMANCE UNEQUALLED BY ANY OTH-
ER CARDIOID. THESE DESIGN FEATURES OPEN UP A WIDE

RANGE OF APPLICATION POSSIBILITIES.

THE WORK BRUEL & KJAER'S ENGINEERS HAVE PUT INTO
THE DESIGN OF THIS MICROPHONE ENSURES THAT IT WILL
NOT BECOME READILY OBSOLETE DUE TO RAPID AD-
VANCES IN TECHNOLOGY. THE CRAFTSMANSHIP AND MA-
TERIALS INVOLVED IN ITS CONSTRUCTION ARE WHAT
MAKE THE DIFFERENCE BETWEEN A GOOD MICROFPHONE
AND A SUPERB MICROPHONE, AND ALLOW THE 4011 TO
BE GALLED, JUSTIFIABLY, A WORK OF ART, ITS TECHNI-
CAL SPECIFICATIONS PAINT AN IMPRESSIVE PICTURE, BUT
THERE'S MORE TO IT THAN THAT. PUT THE 4011 TO USE
AND YOU'LL FIND THAT, FOR ONCE, WHAT YOU READ
TRANSLATES INTO WHAT YOU HEAR.

Briiel & Kjeer :&~

WORLD HEADQUARTERS: DK-2850 Naerum - Denmark
Telephone: +452800500 - Telex: 37316 bruka dk

Australia (02) 450-2066 - Austria 02235/7550"0 - Belgium 02-242-97 45

Brazil 2468149 - Canada (514) 695 8225 - Finland (90) 80 17 044

France (1)64 572010 - Federal Republic of Germany (04106) 4055

Greal Britain (01) 954-2366 - Holland 03402-38994 - Hong Keng 5-487486
ltaly (02) 5244141 - Japan 03-435-4813 - Republic ol Korea 02-793-6886
MNorway 02-78 7096 - Singapore 2258533 - Spain (91) 268 1000

Swaden (08) 711 27 30 - Switzerland (042)65 1161 - Tawan (02) 7139303

LSA (617)481-7000 - Local representatives and service organisations world-wide
AT 1 Circle (63) on Reply Card
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The art of
film-to-tape
transfer

By Colin J. Brown

High-quality transfer work requires the proper
equipment and a good deal of operator judgment.

The split screen is the testing ground of
the film-to-tape transfer process. Adver-
tising producers and directors of block- ‘ ! F ‘ l ]
buster films select transfer houses by 1 it iy
comparing transfer samples side by side, e ;l‘ij | ||
rating color clarity and integrity, image J’f f! |“ T
crispness and the overall polish and bal- [J“i 3 HJ'” ; [“-I
ance of the scene. bt AL L
Such attention to artistic detail in the |
“Uu M mn

transfer from film to tape of advertise- l ‘ l j;‘ u \
l L\l } i * |

ments, feature shows and movies, how-
ever, creates a dilemma for the broad-
caster. Namely, no station wants to run a

mediocre in-house transfer job along | E ‘if A
with advertisements that put the syndi- / ”“ m “Jl 1L ALt
i
E
)
I
|

cated and local shows to shame. = e
The quality of advertising and network | 'lH !Hfﬁ tl'~".[||(,|l|”’
features has far surpassed the quality of ! anr i |
the average in-house transfer. Station { N | ”
I .
| |

technical managers are starting to look
for solutions, hoping that they will be
found before their viewers start to notice
the disparity.

T T

{
|
The transfer process |
The solution will come from new Hj
]

equipment and a new understanding of Iy
the main tenets of telecine transfer that

iu

H /u
L
]"'fnr i;;; |hi“1;
!Wi o

W)
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apply to post-production houses and TV
stations alike. A quality film-to-tape
transfer is characterized by the following H
traits: §
* (Clear, sharp images, true to the direc-

' {i
t ”.””n i |

Brown is executive vice president of Rank Cintel,
Valley Cottage, NY.
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The
Advantage

'5-

\\ \rh T e AUDIO SWITCHER

B’iasigned for Radio Broadcasters
From International Tapetronics Corporation/3M
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Lhem avaﬂable 10 more lhan one sxudiaat:amd:e |
station can take days and sometimes w’eeks caf en-
gmeermgtlme What often results is a confusing and
complicated maze of wires and patchhays £

Now all of these sources can be connected together
 easily and routinely through :theAUDIO SWITGHER
ThﬁAUDIOSWITCHER&om---:- 1al Tapetronics
Corporation/3M brings a cost-effective and rehable
method of audio routing to radio stations.

For decades television broad (astefshave
upon video routing s’ybtemﬁ to interconnect marly
sources and outputs via one central control unit.
International Tapetronics Corporation/3M has taken
advantage of the proven reliability of 3M's advanced
video switching teclmalogy and demgnedan audio
routmg swm‘.her specifically for radio broadcasters,

www americanradiohistorv com
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Reliability

Flexibility

Reduced
Maintenance

Audio Quality

Minimal
Training

Expandability

Fewer Errors

Reduces likelihood of

lost revenue.

Quick and easy
manipulation of format
and creative changes.

Lower maintenance costs.

Enhanced listener and
advertiser satisfaction.

Faster productivity
yielding reduced
operational costs. Easy for
new technical and
operational staff to
understand.

Modular design facilitates
future growth needs.

Increased efficiency and
revenue potential.

Shorter training time for
new operators. More
time available for other

Programming changes
requiring incredsed
capabilities are quick and
easy to implement.
Fewer program
interruptions can result
in higher shares and
cumes.

www americanradiohistorv com

Reduces late night or
weekend trouble calls,
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Transmitter

Newsroom

More Flexibility

The AUDIO SWITCHER is a single matrix routing
device which can route virtually any source, such as a
satellite feed, to one or more studios within the
broadcast facility at the press of a few keyboard
buttons. Other features and benefits include:

W Easier to make major, permanent format changes

W Easier to make major, temporary format changes,
such as adding sporting events, remote broadcasts
and on-site news coverage

W Allows placing any source on-air without major
wiring changes

Grows With You

Designed as a modular, expandable system, the
AUDIO SWITCHER grows as your needs grow. A 16
input by 16 output monophonic switcher (8 x 8
stereophonic) is the smallest configuration of the
AUDIO SWITCHER. As you need more inputs and/or
outputs you add system modules. Expansion up toa
maximum size of 256 by 256 monophonic or 128 by
128 stereophonic is possible. You can choose the size
AUDIO SWITCHER from International Tapetronics
Corporation/3M that is right for you today knowing the
system will expand as your needs grow.

Consider “The Advantage”

Consider the advantage the AUDIO S