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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

www americanradiohistorv com

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.
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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
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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
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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
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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.
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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.

BE)))



www.americanradiohistory.com

ON THE HEELS OF THE
CURRENT BUDGET CRUNCH,
JVC VALUE HELPS POLISH

YOUR IMAGE WITHOUT
SELLING YOUR SOLE.

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

Circle (12) on Reply Card

www americanradiohistorv com


www.americanradiohistory.com

S

£

[

-
i

o I Management |
Q‘b for engineers

=

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
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The First No-Compromise
Modular Radio Console...
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...At A Down-To-Earth Price: 16 Channels, Under $10,000.

THE FEATURES YOU WANT— THE DEPENDABILITY YOU NEED—

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
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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 o