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Rev into stereo-

With the remarkable newFP32 ENG Mixer.
Introducing the stereo version of our
legendary FP31.

Stereo adds incredible dimension and realism to
sports and news coverage. And Shure's new compact
FP32 Stereo Mixer makes ENG and EFL' applications
easy and economical.
Consider these advantages:
 Three transformer -coupled XLR isolated inputs and

stereo outputs, all switchable to low -impedance mic
or line level.

 Dual mini and 1/4" stereo headphone jacks.
 Built-in slate mic and slate tone.
 Battery, phantom, and A/B power (no special power

supplies needed).
Plus new stereo advantages:
 Full stereo capability with separate, detented stereo

pan pots and monitoring capability.

 Full 48 volt phantom capability.
Size? Only 25/16" x 71/4" x 6', comparable to our

FP31. Weight? Just 21/2, pounds. Price? Hundreds less
than you would expect. Stereo is here to stay. So is the
FP32. For complete information about our full line
of field production gear, write or call: Shure Brothers
Inc., 222 Hartrey Avenue, Evanston, IL 60202-3696.
(312) 866-2553

The new FP42 Stereo Production Mixer-the
stereo counterpart to our M267. Four channels with

independent center detented pan pots and cuing.
Headphone amplifier. Adjustable limiters.



Midwest and Ikegami
give you super
performance
on the road

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

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

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

bicons® in the ITC-730AP or Sati-
con Hs® in the ITC -730A - make
these rugged yet lightweight color
cameras the perfect choice for the
budget -minded professional.

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

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

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

Edgewood, KY Louisville, KY Virginia Beach, VA Detroit, MI
606-331-8990 502-491-2888 804-464-6256 313-689-9730

Columbus, OH Lexington, KY Richmond, VA Grand Rapids, MI
614-846-5552 804-262-5788 616-796-5238

Dayton, OH Charleston, WV Roanoke, VA Kansas City, KS
513-435-3246 304-768-1252 703-980-2584 913-469-6810

Cleveland, OH Nashville, TN Charlotte, NC Atlanta, GA
216.447-9745 615-255-2801 704-399-6336 404-875-3753

Toledo, OH Knoxville, TN Washington, D.C. Orlando, FL
419-382-6860 615-687-9515 301-577-4903 305-898-1885

Pittsburgh, PA Bristol, TN Miami, FL
412364-6780 615-968-2289 305-592-5355
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ON THE COVER
The development of power vacuum tubes is
advancing as fast as solid-state tech-
nology, although accompanied by less fan-
fare. Power tubes today are designed with
an eye toward high -efficiency operation
and high gain/bandwidth properties.
Shown on our cover this month is a Q -
switched laser machine in the proc-
ess of cutting a pyrolytic graphite
cup into a grid structure for a new
type of power tube. (Photo cour-
tesy of Varian EIMAC.)
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20 High -Tech Tubes
By Jerry Whitaker, editor, and William I. Orr, Varian
EIMAC
The engineer uses power tubes all the time, but may not
know how one is constructed, or what elements are in-
cluded inside. This is a look at the technology behind
power -tube design and construction.

30 Making Stereo TV Work
Edited by Jerry Whitaker

An update on the implementation of multichannel TV
sound. This report focuses on building a TV plant for
stereo operation and dealing with the inherent problems
in producing stereo programming for television.

40 State of the Industry
By Rhonda L. Wickham, managing editor
This benchmark survey of radio and TV engineers
analyzes the budgeting and new equipment purchase
plans of users. Comparative figures are provided for the
top 50, top 100 and below top 100 markets in both radio
and television.

52 New Horizons for Digital Graphics
By Richard Taylor, Quantel
The development of digital video techniques in the studio
has brought about dramatic changes in the way TV pro-
grams are assembled and edited. As we move closer to
the all -digital studio, we must become aware of the poten-
tial for other revolutionary concepts.

60 Changing the FCC Rules
By Robert Greenburg, FCC staff engineer
This report suggests how new station licensing policies of
the commission will operate. Special emphasis is given to
80-90's impact on processing of FM applications.

70 The Future of ITFS
By Carl Bentz, TV technical editor
A profile of the uses of Instructional Television Fixed
Service (ITFS) facilities highlights how this special-purpose
communications service is expected to grow in 1986.
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When the Hitachi HR -230's
real -t me diagnos:t sys-
tern spats a potential p-ob-
lem du -mg operation, t
tells you what happen ad,
and exactly where it haa-
pened. And - tells you in
plain Eiglisf

The s computer con-
trolled self-ciagnostics contin-
ually mionito-s 49 lfferent oper-
ational mair-enarpe, and
troub4eshoot rig parameters
during oath playba2k and re-
cording. And it gives you the
whole story _p frcnt on a con-
sole display :--nd or the monitor.

Plus. you cior 't hav
keep your eyes guad -o the
machine. Beca Jse the HR -230
stores it all in memory- along
with the exact 'Dcatior - so
you can go tack and check
later or

Bur the HP -23C has a lot
more going for it than lust a
great memory. Our ret-acting
tape guides _rd telsion arms
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air scanne- system ctarnati-
cally reduce head and tape
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and a bui TBC save you a lot
of time and trouble

Anc the HR -230 will save you
money. E ecause nobody offers
you so complete a -nachne for
so modest a price.

For a ctmonstra. ion in your
studio, contact Hitachi Danshi

America Ltd., Broadcast
than d Frolessiona

41175 Crossways Pa -k West,
WoodbLry, NY 11797 Or phone
(516) 32- -720C or (300) 645-751.)
In Canada, contac. Hitachi Dens hi
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(416) 299-5900.
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iNews'
PD audio becomes a

reality
The recent AES convention in New

York provided the setting for the in-
troduction of Professional Digital (PD)
audio recording equipment. Announced
jointly by AEG Aktiengesellschaft, Mit-
subishi Electric and Otari Electric, the PD
recording format follows the method
used by Mitsubishi and Digital Entertain-
ment Corporation X -series recorders.

PD -compatible tape machines will in-
clude 32 -channel (1 -inch), 16 -channel
(1/2 -inch) and 2 -channel (1/4 -inch) models.
Full deck control of all three brands will
be accomplished through compatible
digital ports. Electronic editing systems
will also allow full interchange. Error
correction coding of the recorded digital
signals protects against missing data
because of possible signal dropout.

HDTV awaits final
approval

The long process of selecting a single
worldwide standard for high definition
television neared its conclusion at CCIR
meetings in Geneva, Switzerland. In the

last round of technical discussions,
delegates from more than 50 countries
and broadcast -related organizations
adopted a proposal for HDTV for studio
production and international program
exchange. The final approval during the
16th CCIR Plenary Assembly in May
1986 may be based more upon national
social, ideological and economic factors
than on technical parameters.

Industry leaders at the 1985 Montreux
TV Symposium encouraged decision-

making toward the production and inter-
change standard. It was feared that
failure to do so would result in a variety
of de facto HDTV systems. Subsequently,
the technical specifications proposed by
Japanese and North American interests
found preliminary approval in Septem-
ber and overall acceptance on Nov. 1.

The recommendations, entered by the
Advanced Television Systems Commit-
tee (ATSC), call for 1125 -line images at a
60Hz field rate, using 2:1 interlace. An
aspect ratio of 16:9 approximates the
wide-screen presentation of motion pic-
ture films, which are expected to play a
significant role in HDTV programming.
The international sampling rate of 4:2:2
will produce 1,920 luminance samples
per active line and 960 samples for color

difference information. The 16:9 aspect
figure will also allow sampling at a 3X
subcarrier frequency for various display
options.

Concern regarding the implementation
of a 60Hz field rate system remains
among countries where 50Hz PAL and
SECAM standards are in use. However,
increasing agreement on the 1125/60
proposal was noted in a response from
the Soviet Union, which emphasized a
desire to achieve a single standard.

NRSC studies AM
The National Radio Systems Commit-

tee (NSRC) has been reactivated to study
proposals for standardized AM transmis-
sion pre -emphasis and AM receiver de-

emphasis curves. The committee will at-
tempt to adopt and then propose to the
industry a set of standardized audio
curves for both broadcasters and
receiver manufacturers. The NRSC is a
joint committee of the NAB and the Elec-
tronic Industries Association (EIA).

The decision to reactivate the NRSC
comes in response to efforts by the
NAB's AM Improvement Subcommittee
to gain the cooperation of receiver

Continued on page 111
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Once4n-a-lifetime evaits
don't happen twice!
This 8 -lb EFP/ENG Monitor
confirms your field productions
are perfect, first time, every time!
The LVM-5863A Color,'
Audio/Waveform Monitor
confidence tests camera
and VCR performance
anywhere. Shows you the
overall production quality
immediately...with full
color (NTSC) and sound.
LVM-5863A lets you be
sure all your productions
are technically and artistically, correct
before you leave the location The
LVM-5863A confirms white balance,
sync and burst levels. Its 2H and 2V
waveforms show both line aid field rate
signals. A switchable IRE filter makes
it easy to check peak video. And for

LVM-5

accurate verification of setup and black
balance, swizch on the 4x magnifier. With
all this, the LVM-5863A is easy to use
since controls are kept to a minimum.

It goes anywhere.
Lightweight and small,
the LVM-5863A is easy
to hand carry or to mount
in trucks, vans or
helicopters. Requiring
only 12 Vdc, it can use
a readily available, self -

863A contained battery (Sony
NP -1 or equivalent) or

external power sources such as vehicles
and EFP battery belts.
Quickly pays for itself.
The LVM-5863A eliminates the risK of
time -wasting. cost -increasing, missed or
poor -quality shots.

Call toll -free

(800) 645-5104Ie
(51632131a:6900

Request an evaluation sample, our
latest Test Instrument Catalog with over
100 outstanding products, the name and
address of your nearest "Select" Leader
Distributor, or additional information.

Forprofessionals
ho

knwow Z"
the
difference.

380 Oser Avenue, Hauppauge, New York 11788
Regional Offices:

Chicago, Dallas, Los Angeles. Boston, Atlanta
In Canada call Omnitronix Ltd. (514) 337-9500

For production demonstration Circle 5 on Reply Card For production information Circle 6 on Reply Card



Editorial

Working
together

Teamwork. Two groups working together for a common purpose. That definition
sums up the relationship of Society of Broadcast Engineers (SBE) and Broadcast
Engineering (BE) magazine. At the September 1985 meeting of the SBE Board of
Directors, the society voted to recognize BE as the pre-eminent monthly technical
publication serving the broadcast industry.

The joining of forces represents not so much a milestone, but an affirmation that
SBE and BE have a common goal for serving the audience they share. This goal in-
cludes the instruction of radio and TV engineers and the advancement of broadcast
engineering as a profession.

In our industry, it isn't often that two organizations, so different in structure, yet so
common in goals, create a mutually beneficial relationship. The ties that join SBE and
BE have always been strong. However, we have now renewed those ties in an effort
to address some of the new needs of our industry.

The SBE is more than 20 years old. And, over that period of time, the organization
has grown and prospered. With more than 5,000 members, the SBE still represents
only a small portion of the total number of broadcast engineers in our industry. To be
truly effective, the society needs to grow.

BE, on the other hand, reaches more than 35,000 engineers, managers and in-
dustry leaders every month. Although most of our readers are not SBE members,
they probably should be. This is where BE will help the society.

We will provide you with SBE news updates and events each month in our depart-
ment section of the magazine. We will print SBE membership application blanks with
our regular issues. In short, we will make more people aware of the benefits inherent
in joining SBE. And there are other benefits to our relationship with SBE.

First, the SBE will combine the excellent exhibits and attendance of their Central
States convention with the Broadcast Engineering technical conference this Oc-
tober in St. Louis, MO. In the past, this technical conference has been headed by John
Battison as a separate event at Ohio State University. This year, however, Battison
will bring his high caliber technical sessions to the SBE convention. The combination
of these two proven success stories should make the 1986 national BE/SBE conven-
tion a spectacular event.

In December 1961, Battison, then editor of BE, wrote an editorial suggesting that
the time had come for an organization to devote its energies to the needs and in-
terests of the broadcast engineer. The response to the editorial was so positive that
the SBE was formed and held its first national meeting in April 1964.

Now, more than 20 years later, the needs are even more critical to our industry. It
seems that almost every day, there are new encroachments upon our business. As we
have seen with technical deregulation, someone needs to speak out for the engineers'
position.

We all know that technical decisions need to be made by technical people. We hope
that through the leadership of the SBE, Broadcast Engineering can help inform the
industry of the technical needs and the appropriate changes that need to be made in
broadcasting. When technical decisions are made by technical experts, the whole
system benefits. With SBE on our team, it will be easier for engineers to let the in-
dustry know what decisions need to be made for the best interests of our business.

I:
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STUDIOS POST PRODUCTION MOBILE UNITS

MASTER CONTROL.MICROWAVE °FIBER OPTICS

If your future plans include an individual component. a turnkey system. or some-

thing in between. we can develop your ideas into a complete to evision facility.

THE

LERRO
CORPORATION

3125 N. Broad St , Philadelphia, Pa. 19132
215 - 223-8200

Contact Bob McTamney



FM upgrade
procedures

By Harry C. Martin

The FCC has proposed changes in its
rules to permit FM stations to upgrade
their facilities to a higher class more easi-
ly. Under current procedures, FM
licensees may request the assignment of
a higher -class channel and simultaneous-
ly request a license modification, but
other interested parties are permitted to
apply for the upgraded facility. The only
way to avoid a comparative hearing is to
demonstrate that an alternate channel of
the same or a higher class is available for
use in the community. Under the new
rule, the comparative hearing require-
ment would be eliminated in instances
where upgrades can be accomplished
through the use of the proponent's ex-
isting channel or an adjacent channel. In
such situations, the availability of other
frequencies would not be a factor.

In proposing this rule change, the com-
mission noted that under existing
policies and procedures, an FM station
seeking to upgrade to an adjacent chan-
nel may elect to withdraw its proposal
rather than face a comparative hearing
and lose its existing facility. In practice,
licensees faced with competition univer-
sally withdraw their proposals. In this
way, current upgrade procedures waste
commission resources and hamper im-
provements in service. The rules now
spawn the filing of expressions of in-
terest by competitors whose sole purpose
is to force the proponent to withdraw its
upgrade proposal.

The commission plans to delay action
on pending rulemaking petitions that
could be affected by favorable action on
its proposal.

Illegal video transmitters
The commission has issued a public

notice pointing out that manufacturing,
marketing or use of video transmitters
for non -licensed operation is a criminal
offense, punishable by a $10,000 fine
and one year in jail for the first offense.
The commission has noted an increase in
the number of manufacturers and equip-
ment suppliers who are marketing
transmitters designed to connect to
videocassette recorder or camera and
transmit the signal over the air to a near-
by TV receiver.

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

'FCCupdate

Two petitions for rulemaking re-
questing this form of operation were re-
jected by the commission because of con-
cern about interference to licensed TV
stations. The commission pointed out
that it has yet to receive any information
supporting claims that this type of in-
terference would not occur. As a result,
there is no expectation that the rules will
be amended to permit video transmis-
sion on TV frequencies.

Broadcasters who are concerned about
the use of illegal video transmitters in
their areas should contact John Reed at
the FCC in Washington: 202-653-8247.

Call sign assignments
In another public notice, the commis-

sion has clarified its procedures with
respect to requests for using a call sign
that has been relinquished by another
station.

Under Section 73.3550 of the rules, call
signs are awarded on a first -come, first -

served basis. When requests to change
call signs are pending, the relinquished
call sign is not available to others until
the effective date of the change. Effec-
tive dates for call sign changes are
specified in public notices, released by
the FCC once a week. Before the effec-
tive date, applications for relinquished
call signs are not accepted. Also,
agreements between licensees as to call
sign changes will not determine the
award of any call sign to be relinquished.

Other rules governing call sign
assignments are:
 Requests for new or modified call sign

assignments are made by a letter to the
FCC. There no longer is any require-
ment for applicants to notify other sta-
tions in their service areas.

 In situations where more than one re-
quest for the same call sign is re-
ceived on the same day, the assign-
ment is made to the station having
the longest continuous record of broad-
cast operations under substantially
unchanged ownership and control.

 Stations in different broadcast serv-
ices (AM, FM or TV) that are under
common control may request that their

call signs be conformed by the assign-
ment of the same basic call sign, but
with a suffix for FM and TV calls.
More than 50% common ownership
constitutes common control for pur-
poses of the rule.

 Call signs may be applied for by an
applicant for transfer or assignment of
any outstanding construction permit or
license at the time the assignment or
transfer application is filed, or at any
time thereafter. However, no call sign
change will be made effective until the
sale application is approved by the FCC
and the transaction is consummated.

FOB permitted to assess
$10,000 fines

The commission's Field Operations
Bureau now is authorized to issue
monetary forfeiture notices for up to
$10,000 against broadcast licensees. The
previous limit was $2,000. Until
September, forfeiture proceedings for
more than $2,000 were handled by the
Mass Media Bureau in Washington.

The commission changed its forfeiture
authorizations in this respect because
FOB inspections frequently uncover rule
violations requiring fines of more than
$2,000. The goal of instituting these pro-
cedures is to strengthen the FOB's hand,
and speed resolution of cases involving
violations.

Processing time for FCC applications
The Mass Media Bureau reports the

following average processing times for
uncontested broadcast applications:

Major Minor
Service Change Change

AM 4 Months 2 Months
FM 6 Months 3 Months
TV 3 to 5 Months 2 to 4 Weeks

Processing time for authorization for
auxiliary facilities now averages 10
weeks. However, Section 74.24 of the
FCC's rules (short-term operation) per-
mits a broadcast licensee to operate an
auxiliary facility for 30 days per year
without an authorization, if airspace and
station identification procedures
specified in the rule are followed. Such
short-term operations are permitted only
on a secondary, non-interference basis.

I :I:.))))1

8 Broadcast Engineering December 1985



A

Kaleidoscope.

For those whose desires
exceed reality.

r
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home, images still dance through your mind: effects
far more spectacular than anything vou saw on
the monitor.

Now your most outrageous dreams can be
fulfilled. Now there's Kaleidoscope.rm

If you can imagine it, Kaleidoscope DPM-1
Digital Effects Systems can help you create it -
with tremendous flexibility for effects creation and
tremendous ease for on-line operation.

Yet when the monitor is off and the images
fade, what remains is equally extraordinary: the
quality, reliability cnd service of Grass Valley Group.

For years, you've been dreaming . . . and
now reality is catching up with you.

Call or write to learn more.

Grass Valley Group
A TEKTRONIX CONAPANT

ttlat hiii:griZi °

II ILMON11.11.1.M.IsAill

P
DIGITAL EFFECTS S-1111.1TEM

THE GRASS VALLEY GROU - P.O. Box 1114 - Grass Valley, CA 95945 USA - Telephone (916) 273-8421 - TRT; 160
OFFICES: Edison, NJ (201) 549-9600; Atlas a, GA (404) 321-4318; Elkhart, IN (219) 264-0931; ArdenHills, MN (612) 483-2594; Fort Worth, TX (81

Woodland Hills, CA (818) 999.2303; Palo Alto, CA (415) 968-6680.
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Picture the future
By Carl Bentz, TV technical editor

Video monitors, in a TV station are
critical to engineers and technicians.
Vector and waveform displays show
parameters within the video signal, but a
final check of image quality requires a
picture monitor. The unit demands a cer-
tain amount of space depending upon
size and mounting. For proper visibility
to those concerned, its placement is also
important.

The TV receiver in the home is de-
signed to meet similar needs. Some
manufacturers have built receivers to fit
into corners, and some viewers have
built table models or portables into walls,
providing doors to hide the occasionally
unused television. Component systems
with separate display and tuner units
such as triangular cabinets, allow in-
teresting built-in installations, but have
not found general consumer preference.
The problem is the bulky display section.
Because of the high voltage power sup-
ply and the CRT with its treacherous
neck, the television never seems to fit
conveniently or comfortably.

The TV screen that many have wanted
for some time is a large flat display,
suitable for framing on the wall. Until
recently, these flat screens have been
deemed relatively impractical. Their
price hasn't matched their size or picture
quality. Also, an unsightly bundle of wire
has had to be disguised or fished through
the wall.

New display systems
A CRT requires only a few wires be-

tween the electronics and the tube
elements. Flat screens, however, are ad-
dressed as a series of vertical columns
and horizontal rows. When column 15
and row 25 are both energized, one pixel
lights up. Before microprocessors, in-
dividual wires connected to each row
and each column. For a tri-color display,
the cabling increased three -fold.

Digital circuitry results in a less
cumbersome arrangement. For example,
cabling for the large screen display used
during the 1984 Olympics (measuring 36'
x48') was simplified considerably.
Groups of eight rows were each con-
trolled through data receivers. Data
transmitted to the receivers included ad-
dress information to direct on or off con-
ditions to incandescent lamps. A total of
89,760 lamps displayed 29,920 tri-color
pixels. More than a megabyte of memory
was needed to drive the system, and four
power distribution boxes, each rated
100V and 4300A, operated the large
display.

In some instances, people will watch

Strictly TV/

flat pocket -sized TV screens, while
others will use the wrist watch as a dou-
ble for a TV display. An engineer may
simply flip up the flat screen of a take -

along computer to continue working on
a design project while commuting be-
tween cities.

These smaller screens are the result of
twisted nematic liquid crystal displays
(LCDs). LCDs operate by electrically forc-
ing a crystal to pass or block the path of
light coming from behind the controlling
layer. A 2 -dimensional matrix display
has wires connected to an X -Y grid to
control the individual pixels. Most LCD
systems are monochrome or bi-chrome.

Tri-color LCD displays appeared,
however, at consumer electronic shows
this year. Using a new approach, thin-

1 100.V 10112.V 1,67.10.042

For an oscilloscope display, the CRT produces
a yellow output. On the faceplate, two
polarizers separate red and green com-
ponents from the yellow, while an LCD shutter
controls the amount of each component to
reach the viewer.

film polysilicon transistors, deposited at
each display pixel location, perform the
switching drive needed by the LCD to
control light passage. Today's pixel
matrices, however, do not begin to
create an on -the -wall picture -frame -sized
image.

The liquid crystal shutter has found a
niche, at least, in research measurement
equipment. Two-color oscilloscope dis-
plays are particularly useful in showing
relationships between two signals. The
shutter covers the faceplate of a
monochrome CRT. Through the control
mechanism, light from the tube passes
through color filters to produce

multicolor presentations. Positioning the
switching drivers on the screen itself
avoids delay time that would result from
control cabling.

Multicolor instrumentation manufac-
turers have tried other non -flat methods,
including the standard P22 phosphor
CRT. More interesting, however, are
CRT displays with differing potentials to
achieve different colors. In other words,
an electron accelerated by one potential
creates one color while another accelera-
tion causes a second color. Mixing elec-
tron potential levels then pro-
duces a third color. Keeping the ac-
celerating potentials straight becomes
difficult for consumer -oriented displays.

Another approach
Electroluminescence (EL) also has a

possible future in the search for a flat
multicolor display. When a potential of
about 190V exists between the two elec-
trodes of the display, light is emitted
from the panel. Sulfide phosphors, sand-
wiched between the electrodes (one of
them transparent), glow in a characteris-
tic color when excited by an electrical
field. Stacking several luminescent
layers, one for each primary color, pro-
duces additional hues for a full color im-
age. The format uses the X -Y structure to
control the spot on the display where
light appears.

EL displays of the past have suffered
from limited pixel capabilities. Although
low light output levels made them suit-
able for a back -light source in control
panels, they found limited use in high
ambient light environments. Thin film
technology, however, has increased EL
pixel counts and light output dramatical-
ly. Recent prototypes have shown up to a
1,088 x 256 -pixel matrix with a reduced
drive potential of approximately 100V.

A new CRT?
Picture tomorrow's TV viewing area.

The lights come on full, controlled by a
presence sensor. On the wall is a 3' x 4'
(3' x 5' or wider for those with HDTV)
framed image of your favorite scene
from the mountains, a Rembrandt or a
still-life picture. Upon your request for,
"TV please," the lights dim and the im-
age in the frame fades. With another
voice command, the display source
becomes the television, computer, VCR
or videodisc player.

Such a scenario may sound a bit far-
fetched, but recent flat -screen innova-
tions make that future seem not so far
away.

1:r:)))11
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NO COMPROMISE
When you reach for Lenco's 400 Series Digital TBC

you don't have to trade quality
for a competitive price.

The new Lenco 400 Series TBC .
It sets new standards of quality and
dependability in time base cor-
rection for Heterodyne VTRs. At a
price far below what you'd expect
to pay for a TBC with a fraction of
the 400 Series' features.

Extraordinary features,
transparent operation
Feature for state-of-the-art feature.
the Lenco 400 Series TBC is the
most astonishing bargain on the
market. Features such as constant
H phase for matched frame edit.
4 -times subcarrier sampling with
8 -bit resolution. 16 line window.
and adjustable horizontal and
vertical blanking.

The 400 Series TBC also offers full
processing amplifier control, high
speed search handling and versatile
operation, with or without VTR 3.58
MHz feedback. And it's digital pixel -
by -pixel dropout compensation is
absolutely transparent to your
system.

Small size, enduring quality
The Lenco 400 Series TBC is just
1-3/4 inches tall and 15 pounds
light. But it's engineered to the very
highest standards in the industry.
And backed with an "industry first"
two year warranty. it's built to
provide year after year of trouble -
free operation.

The 400 Series TBC is a triumph
of space age electronics. Like other
Lenco video and audio equipment,
it represents one of the greatest
values in broadcasting. While the
price may be the best on the
market, when it comes to quality
and performance there can be
no compromise .

For complete technical information
on Lenco's 400 Series TBC and the
full line of quality Lenco components
Call toll -free: 1-800-325-8494

Ael."-.06111\Nik
Adrallgaiks

LENCO
300 N. Maryland St.

P.O. Box 348
Jackson, MO 63755

1-314-243-3147
TWX 910-760-1382
Circle (8) on Reply Card



re:Radio

Calculating
skywave propagation

By John Battison

Last month's column discussed
skywave propagation. Although radio
transmission characteristics are general-
ly well understood, and the FCC rules
specify methods for calculating coverage
and interference areas, there is always a
plus or minus factor in the results.

Chances are, you have come across a
situation in which a station's predicted
contour didn't fall where it was supposed
to. The resulting contour was either too
far out or too close. If the calculations
were performed correctly and the rules
were properly applied, why didn't the
result match the calculations? One cause
might have been higher or lower ground
conductivity. Another might have been
that the antenna's vertical radiation
characteristics were not properly applied.

Calculations
To accurately calculate skywave prop-

agation, you must follow a particular set
of guidelines. These guidelines are
specified in the FCC's rules. Figure 6A of
section 73.190 depicts the departure
angle vs. the transmission range of an in-
terfering signal.

Curves 2 and 3 of that figure allow for
signal strength variations that occur
because of scattering and changes in the
height of the ionosphere. These curves
are used to compute the 10% interfering
signal strengths. The two values are read
from the chart and applied to the vertical
antenna pattern. The curve that gives a
higher value of radiation at the signifi-
cant angle is the one used for calculation
purposes.

The higher -value curve is used to en-
sure conservative values in the computa-
tion of the 10% interfering signal. In
many cases, therefore, we find that the
distant signal strength could have been
increased. The result is sometimes the
creation of large areas where there is no
reception. On the other hand, interfer-
ence (or at least the reception of the dis-
tant signal) sometimes occurs in
these dead areas because of ionospheric
scatter.

When calculating the desired service
contour (the 50% curve), use curve 1 of
section 73.190, Figure 6A. This curve is
approximately midway between the
other two curves. Curve 1 is considered
to represent the desired signal strength

Battison is BE's consultant on antennas and radia-
tion.
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at least 50% of the time.
An example of the nighttime limit

calculations for a regional station are
shown in Figure 1. The values theta -min
and theta -max are obtained from the
curves in section 73.190.

T-min-vert-rad and T-max-vert-rad
represent the minimum and maximum
vertical radiation values from the
station's antenna. Max-vert-rad is the
same value as T-max-vert-rad because it
is the maximum radiation value an-
ticipated at the pertinent angle. It is this
value that is used in the interference
calculations.

As we discussed last month, received
field strength also depends upon latitude.
Figure 2 from section 73.190 provides
seven field -strength curves based on
midpoint latitudes from 35° to 50° north.
To calculate the midpoint latitude, sim-
ply find the average of the latitudes of
the transmitting and receiving points.
Then, using this value, locate the ap-
propriate skywave field strength from
the FCC curves.

An example
Using an actual case as an example, we

can walk through the calculation proc-
ess. We are concerned about interfer-
ence from station WCBF, located
743 miles (1,196km) from our chosen
site. Using Figure 6A of section 73.190,
find the corresponding theta values from
curves 2 and 3 to be 4° and 8°, respec-
tively.

The midpoint latitude is 33.361° north.
Using Figure 2 from section 73.190, you

FROM STATION (CALL) WCBF
DISTANCE (MILES) 743.131
TRUE BEARING (DEGREES) 357.068
MIDPOINT LATITUDE (DEGREES) 33.361
THETA -MIN (DEGREES) 4.474
THETA -MAX (DEGREES) 8.300
HORIZONTAL RADIATION (MVIM) 38.723
T-MIN-VERT-RAD (MV/M) 41.148
T-MAX-VERT.RAD (MV/M) 46.859
MAX-VERT-RAD (MV/M) 46.859
SKYWAVE FIELD (pVIM) 67.739
NIGHT LIMIT (MV/M) 835

Figure 1. The pertinent data needed for in
terference calculations.

should find that the skywave signal
strength equals 67.739µV/m. Be sure
you use the correct chart.

Now let's look at the antenna. The
antenna we are using has a horizontal
radiation of 38.723µV/m. This value is
less than either the T -min or T -max
values because we are using a directional
antenna and the radiation at 4° and 8° is
higher than it is on the ground.

The commission requires that applica-
tions for a directional antenna include
either a series of conicals or individual
vertical radiation patterns for each
azimuth required. (Conicals are antenna
patterns plotted at 5° increments from
0° through 60° of vertical radiation
above the ground on all azimuths.) The
information is required by the FCC,
but instead of calculating each azimuth
and then entering the data on every ver-
tical section, you may use a computer
printout.

The last step is to compute the interfer-
ing signal at the distant station from
WCBF. Divide the maximum vertical
radiation by 100 to convert the value to
numbers based on 100mV/m. Multiply
this number by the skywave field, then
divide by 1,000 to convert it to millivolts
per meter. Finally, multiply by 20 to ob-
tain the nighttime limit. The last step is
necessary to generate the protection
ratio of 20:1.

Example:

T-max-vert-rad = 46.859 = 0.46859 = Y
100 100

Quantity Y x skywave field =
1,000

0.4686 x 67.739 = 0.03174mV/m = Z
1,000

Quantity Z x 20 = 0.03174 x 20 =
0.635mV/m nighttime limit from WCBF

If you are trying to determine the
nighttime interference limit to your sta-
tion, you have to go through this calcula-
tion for every station on your channel.
Once you have found the nighttime limit
for each co -channel station, you can then
determine the total interference to your
station via the rss (root -sum -square)
method.

Next month's "re:Radio" will be
devoted to winter tower problems and
how you can avoid them. I :14))))
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Why Your
Radio Station

Needs The
CRL Stereo
Processing
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Your radio station is in the business of selling
SOUND. In order to get results for your clients
and improve your billing, you must provide
your listeners with the best programming, and
the best sound possible. Many radic stations
have similar formats and play the same music.
Thus, the station that SOUNDS the best will
have a competitive edge. CRL will give you that
edge by putting the best poss ble audio on the
air AND by increasing the coverage of your sta-
tion to the maximum. It's the r ext best thing to
a power increase.
Tie CRL Stereo Processing System is the result
of years of research and development by
engineers who have grown up in the Broadcast
Industry. Our work has resulted in a careful
bend of superb sounding stereo mLltiband
AGC's, low distortion pre -emphasis limiters, and
overshootless low pass clippir g filters which
make outstanding quality anc loudness
improvements EASY TO OBTAIN.
If you are truly a broadcast perfectionist and
want the VERY BEST for your radio station plan
to audition a CRL Stereo Processing System on
our free trial plan SOON.

Stereo Preparation Processor
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Circuit Research Labs, Inc.
2F. 22 W. Geneva Drive  Tempe, Arizona 85282 U.S.A.
800-535-7648  602-438-0888 TELEX: 350464 CRL TMPE UD.
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Satellite technology

Receiving system
maintenance
By Elmer Smalling Ill

Last month we outlined maintenance
and adjustment procedures for out-of-
doors earth station equipment. This
month, we will follow the RF signal from
the low noise amplifier (LNA) to the
downlink receiver and associated equip-
ment.

Cable care
Coaxial cable or waveguide is used to

connect the outdoor components to the
indoor receiving system. If coax material
is used, it may be dual purpose, carrying
power to the LNA along with the satellite
signals to the receiver. The power may
also be carried through wiring that is
strapped to the waveguide or cable.

Check the cable for moisture damage.
If the installation is close to a tower, a
protective bridge should cover the cable
to prevent damage from falling ice.

You can prevent moisture damage by
keeping positive pressure inside the
cable. Either an air dryer (dessicator) and
pump or bottled gas may be used. For
pump systems, check for dirty filters and
loose air connections. Lubricate the
pump as indicated in the instruction
manual.

For pump or bottled gas systems, a
gauge should show the pressure applied
to the line through a system of regulator
valves. Too much pressure may damage
the window at the LNA signal input
port. Too little pressure allows moisture
ingress. Make certain the regulator is
properly set.

Always keep an extra bottle of gas
available. During the winter it is advis-
able to have several bottles on hand, par-
ticularly if access to the site is difficult.

Receivers
New solid-state satellite video re-

ceivers require little maintenance, if
they operate in a proper environment
(temperature between 68°F and 78°F,
relative humidity between 20% and 30%
and well -filtered air. The receivers
should be checked at least once a year
for the parameters shown in Table I.

If your system does not meet these
specifications, you may have receiver or
antenna problems. In a system with mul-
tiple receivers testing below the perform-
ance limits, the antenna/LNA is most
likely at fault. If only one receiver

Smalling, who is BE's consultant on satellite/cable
systems, Is president of Jenel Systems & Design,
Dallas, TX.

measures low, that receiver should be
checked. Ship a copy of your test results
with the receiver if it is sent back to the
manufacturer or dealer for repair.

LNA power supply
If your LNA uses a power supply that is

separate from the receiver, the supply
should be checked regularly for correct
operating voltages. Because there are
many types of LNAs, follow the manufac-
turer's data sheet for the correct
voltages. Make certain that all connec-
tors are securely fastened and free of cor-
rosion and moisture.

Backup power
Many stations have gas or diesel

generators with instrumentation to sense
ac power system failure. Fuel capacities
should provide backup power for up to
48 hours. When your TVRO system sup-
plies vital programming, such as network
feeds, sports remotes or satellite news
gathering services, it is advisable to have
a backup power system.

Video S/N ratio 52dB
Differential gain (10-90APL) . . ±2%
Differential phase (10-90APL) . . . +1°

Low -frequency distortion 2 IRE
Video response (10kHz-8MHz) ±2dB
Audio hum - 55dB
Audio response (30Hz-15kHz) +0.5dB

Table 1. Receiver measurements.

On emergency or standby power
equipment, check the fuel supply,
lubricants and coolant levels on a
monthly basis. If known outages have oc-
curred, more frequent checking is
necessary.

Yearly tests of the generator system
should be made using a dummy load,
such as a number of studio lights in
parallel equal to the TVRO current drain.
Frequency stability can be checked with
a frequency counter.

The best method for testing the
emergency power system is to force a

fault condition. By removing the ac
power, you can assure that all sensing
devices are working as you check the
generator system. Plan a thorough check
of the system monthly. Make such tests
when programming through the TVRO is
not critical and when other engineers are
available to assist.

For some downlink electronics, backup
batteries are used to run the system dur-
ing ac outages. An uninterruptible power
supply (UPS) includes a battery charger
and inverter to develop alternating cur-
rent from a storage battery. Check the
battery condition regularly.

Environmental control
The receiver may be located in the

studio facility or in a separate equipment
shelter at the downlink antenna site. If a
small building at the antenna is used, en-
vironmental control of some form is
desirable. Regular checks of air-condi-
tioning and heating units assures contin-
ued proper operation.

General considerations
A properly maintained satellite

downlink can be highly reliable. Because
the most critical components are out-
doors and subjected to weather ele-
ments, lightning and possible vandalism,
a physical inspection should be made at
least once every six months. However,
more frequent visits are suggested.

You should never allow ice and snow
to accumulate on the antenna surface.
They will impair the received signal and
jeopardize the dish support structure. For
the winter months, purchase or construct
a rubber -bladed snow rake to clean out
the dish surface, if your site is in a snow
region.

Always keep a log of all satellite
system tests for future comparison and
reliability graphing. If a check of the
antenna and receiver equipment shows
the signal to be substandard, you may be
able to track it to terrestrial interference
(TI) caused by microwave communica-
tion links.

TI symptoms range from a decreased
S/N ratio with increased video noise to
bands across the picture. If you have a
C -band agile receiver connected to your
antenna, you may be able to determine if
TI is the problem by scanning with the
receiver. You may also hire a service
company to check the site for levels and
locations of TI sources. In most cases,
filtering will eliminate newly developed
TI problems. I :r.:41111
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TAKE
YOUR BEST SHOT

Otari's ARS-13100 Automated Radio Station
Reproducer has taken just about
everything that broadcast opera-
tion has thrown at it. From con-
tinuous day after day operation
in hot, dusty corners-to cig-
arette smoke and coffee spills,
an ARS performs
automation tasiis
flawlessly anc
faithfully.

Born from 012d's
line of heavy duty industrial tape
duplicating and loading equipment that
moves tape a: sp to 480 ips, the ARS-1000 is
engineered fcr continuous use, simple opera-
tion, and ease of maintenance.

Bulletproof? Of course not. But it is the kind of
equipment tha: frees you to get involved in the
real challenges of today's new, dynamic radio.
Because you're not constantly fixing some-
thing that shouldn't have broken in the first
place. From Otari: The Technology You Can
Trust.

Contact your nearest Otari dealer for a demon-
stration, or call Otari Corporation, 2 Davis
Drive, Belmcnt, CA 94002 (415) 592-8311
Telex: 910-375-4890

o Otari 1984
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Thyristor servo
systems

By Jerry Whitaker, editor

Last month, we examined the
characteristics of thyristors (SCRs) and
the primary device ratings of interest to
the maintenance engineer. This month,
we look at how thyristors are used for ac
power control in broadcast transmitters.

Figure 1 shows a basic single-phase ac
control circuit, which uses discrete
thyristors. The rms load current (I,) at
any particular phaie delay angle ( cc) is
given in terms of the normal full -load
rms current at a phase delay of zero

= I- -0 [1- (L`) + (27) -' sin 2 cc]1/2

The load rms voltage at any particular
phase delay angle bears the same rela-
tionship to the full -load rms voltage at
zero phase delay as the previous equa-
tion illustrates for load current. An
analysis of the mathematics shows that
although the theoretical delay range for
complete control of a resistive load is 0°
to 180°, a practical span of 20° to 160°
gives a power control range of approx-
imately 99% to 1% of maximum output
to the load.

The circuit shown in Figure 1 requires
a source of gate trigger pulses that must

Figure 1. The inverse -parallel thyristor ac
power control method (above) and the load
voltage and current waveforms for full and
reduced thyristor control angles (below).
These waveforms are for a purely resistive
load.

Circuits

be isolated from each other by at least
the peak value of the applied ac voltage.
The two gate pulse trains must also be
phased 180° with respect to each other.
Also, the gate pulse trains must shift
together with respect to the ac supply
voltage phase when power throughput is
adjusted.

Some power control systems use two
identical, but isolated, gate pulse trains
operating at twice the applied supply
voltage (120Hz for a 60Hz system).
Under such an arrangement, the
forward -biased thyristor will fire when
the gate pulses are applied to the SCR
pair. The reverse -biased thyristor will
not fire. Normally, it is considered unsafe
to drive a thyristor gate positive while its
anode -cathode is reverse -biased. In this
case, however, it may be permissible
because the thyristor that is fired im-
mediately conducts and removes the
reverse voltage from the other device.
The gate of the reverse -biased device is
then being triggered on a thyristor that
essentially has no applied voltage.

Inductive loads
The waveforms shown in Figure 2 il-

lustrate effects of phase control on an in-
ductive load, the load commonly used in
broadcast transmitters. When inductive
loads are driven at a reduced conduction
angle, a sharp transient change of load
voltage occurs at the end of each current
pulse (or loop). The transients generally
have no effect on the load, but they can
be dangerous to proper operation of the
thyristors. When the conducting
thyristor turns off, thereby disconnecting
the load from the ac line supply, the
voltage at the load rapidly drops to zero.
This rapid voltage change, in effect, ap-
plies a sharply rising positive anode
voltage to the thyristor opposing the
device that has been conducting. If the
thyristor du/d1 rating is exceeded, the
opposing device will turn on and conduc-
tion will take place, independent of any
gate drive pulse.

A common protective approach in-
volves the addition of a resistor -capacitor
(RC) snubber circuit to control the rate of
voltage change seen across the terminals
of the thyristor pair.

Whenever a thyristor pair is used to
drive an inductive load, such as a power
transformer, it is critically important that
each device fires at a point in the applied
waveform exactly 180° relative to the
other. If proper timing is not achieved,
the positive and negative current loops
will differ in magnitude, causing a resul-
tant dc current to flow through the
primary side of the transformer. A com-
mon trigger control circuit should,
therefore, be used to determine gate tim-
ing for thyristor pairs.

Figure 2. Voltage and current waveforms for
inverse -parallel thyristor power control with
an inductive load. Waveform A represents full
conduction; waveform B represents small
angle phase reduction; and waveform C
represents large angle phase reduction.

3-PFIASE
AC INPUT

DELTA -CONNECTED
POWER TRANSFORMER

Figure 3. Full-thyristor 3 -phase ac control of
an inductive delta load.

Editor's note: Background information on thyristor
operation from the Howard W. Sams publication,
Reference Data for Radio Engineers, Sixth Edition.

I:r4)))I
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Even though loudness was
considered of vital importance in
the design of OPTIMOD-FM
Model 8100A/1, something else
had even higher priority.

t
OPTIMOD-FM

organ
N.,111111100A

OPTIMOD-FM:
BECAUSE

MUSIC MATTERS.
Music. Because music is

what your listeners care about passionately.

OPTIMOD-FM was designed and built by
people who have worked professionally in the
recording industry. People with educated ears
who know natural, musical sound-and who
aren't satisfied with anything less. And people
who are also skilled in the art of sophisticated,
mathematical design techniques.

In OPTIMOD-FM, the math and the music
come together in perfect harmony.

There are no bells and whistles. The few
flashing lights are functional, not cosmetic. The
sophistication is on the inside, where it
belongs-assuring listener satisfaction by never
mangling the music.

That's why OPTIMOD-FM is the best-selling
FM processor ever. Use it alone, or adapt it to
special needs with its optional Six -Band Limiter
(for the more aggressive sound demanded by
certain formats) and/or Studio Accessory Chassis
(for dual STLs). OPTIMOD's versatility makes it
the right choice for your station, regardless
of format.

If you believe that music matters to your
listeners, why wait any longer to bring them the
best? Call your favorite Orban Broadcast Dealer,
or contact us direct.

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

(800) 227-4498 or (415) 957-1067 Telex: 17-1480

orban
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ITrouhkshootingi

Power supply failures
By Jerry Whitaker, editor

If your transmitter does not want to
come up after a failure, don't push your
luck by trying to force it to work. As
outlined in this column last month, the
protection systems and devices common-
ly used in most transmitters guard
against most types of failures. They are
not foolproof, however. Ratings for the
primary ac system circuit breakers are
based on current requirements at full
load, and include a margin of safety to
prevent random tripping due to power -
line abnormalities. A failure, therefore,
resulting in reduced carrier output-or
no carrier at all-may leave the system
vulnerable to significant fault -induced
currents before the protective circuit
breakers act.

Operation under such fault conditions,
even for 20 seconds or less, can cause
considerable damage to power -supply
components, such as the power
transformer, rectifier stack, thyristors or
system wiring. Damage can range from
additional component failures to a fire in
the affected section of the transmitter.

Case in point
Don't think that such a scenario is

possible only in theory. I am aware of a
case in which such a failure resulted in a
fire inside a common 20kW FM transmit-
ter. As far as we were able to determine,
the following sequence of events led to
the destruction of the unit:
 One or more transient overvoltages hit
the transmitter site, causing an arc to oc-
cur within the driver stage plate
transformer. The arcing continued until
particles from the secondary winding
broke free from the transformer.
 At this point, the driver output voltage
dropped significantly, causing the RF
output of the transmitter to decrease to
about 25% of normal output. Because the
failure occurred between windings of the
secondary of the driver plate trans-
former (and before the driver stage over -
current sensor), plate voltage remained
on. Also, because of the point where the
secondary winding short circuit oc-
curred, the transformer primary did not
draw sufficient current to initially trip the
driver circuit breaker. As a result, ac
power continued to flow to the damaged
transformer.
 Small pieces of molten metal continued
to drop from the driver transformer,
landing on the PA plate transformer.
These particles dropped into the wind-
ings, causing the plate transformer to
short and starting a localized fire.

When the smoke finally cleared, we
could see that an entire section of the
transmitter had been damaged. Besides
the two ruined transformers, protection
relays were melted away, rectifier stacks
were fried and most of the wiring
harness was destroyed. The transmitter
was determined to be damaged beyond
repair.

The disaster recounted here was ap-
parently caused by transient activity that
had been occurring over a period of
some time. It points out the need to pro-
vide positive protection against transient
overvoltages at every point in the broad-
cast facility.

A 0-0
B 0 0

C o 0

3.PHASE
AC INPUT

Single phasing
Any transmitter using a 3 -phase ac

power supply is subject to the problem of
single phasing, the loss of one of the
three wires from the primary ac power
distribution source. Single phasing is
usually a utility company problem,
caused by a downed line or a blown pole -
mounted fuse.

The loss of one leg of a 3 -phase line
results in a particularly dangerous situa-
tion for 3 -phase motors, which will
overheat and sometimes fail. Figure 1
shows a simple protection scheme that
has been used to protect transmission
equipment from damage caused by
single phasing. Although at first glance
the system looks as if it would easily han-
dle the job, operational problems can
result.

RELAYS SHOWN
ENERGIZED

FAULT
CONTROL
SYSTEM

INPUT
NC NC

Figure 1. Using relays for phase loss protec-
tion.

Transients damage not only semicon-
ductor devices, but wire insulation as
well. The breakdown of an insulating
material, such as that used with electrical
wiring (hookup wire or the types of wire
used for the windings of a transformer),
usually results in localized carbonization.
This may be catastrophic, resulting in im-
mediate failure of the component (or
system), or in decreased dielectric
strength of the material at the arc -over
point. The occurrence of additional tran-
sients often causes breakthrough at the
weakened point in the insulating
material, eventually resulting in
catastrophic failure.

NC

3PHASE
MOTORS

AND
TRANSFORMERS

TO FAULT
CONTROL LADDER

The loss of one leg of a 3 -phase line
rarely results in zero (or near -zero)
voltages in the legs associated with the
problem line. Instead, a combination of
leakage currents caused by regeneration
of the missing legs in inductive loads and
the system load distribution, usually
results in a voltage of some sort on the
fault legs of the 3 -phase line.

Because of these effects, the relays
associated with the down legs will not
always drop out. The Figure 1 circuit is
sometimes refined by adding dropping
resistors in series with each relay coil.
Although this is an improved arrange-
ment, it, like other protection systems, is
not foolproof.

In next month's column, we'll look at
ways around this problem. I :14111
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32Q
The ProCam" Video Camera

with Plumbicon tubes at Saticon price.

JVC's experience-and
success-in designing
the highest quality and
reliability into compact
video production cam-
eras is unmatched. Now,
continuing this tradition
of high performance at
an affordable price, JVC
has brought a "high -
end" teleproduction
camera within the financial reach of pro-
duction people often vic-imized by mod-
est budgets. This time, its ProCam 320.

What a package!
SENSITIVITY. ProCam 320 features

three, 2/3" Plumbicon pick-up tubes for
incomparable picture quality. A refined
f/1.4 prism optics system provides hori-
zontal resolution of better than 600 lines
at center. A 2H vertical cDntour correction
circuit further assures image clarity. And
minimum illumination measures only 38
lux (3.6 fc) at f/1 .7, permi-.ting shooting
even in limited or artificial light.

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

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

VERSATILITY. Easy
portability. Outstanding
performance in low-level

lighting. High degree of
automation. An extensive
selection of options and
accessories combine to
make the ProCam 320
suitable for both studio
production, EFP, or ENG;
or, indeed, to any applica-
tion, anywhere, that calls
for top quality video pro-
duction while staying
within a tight budget.

PROCAM TECHNICAL
SUPPORT. Your ProCam
sales representative will
be happy to explain the
availability and calibre o'
the ProCam technical
support program.

For a demons:ration of
the ProCam 320 Video
Camera, a 320 Spec
Sheet, or JVC's complete

catalog, call, toll -free:

1-800-JVC-5825

JVC Company of Amer ca
Professional Video Division
41 Slater Drive,
Elmwood Park, N.J. 07407
JVC CANADA,
Scarborough, Ont.

©1984 JVC Company of America
ProCam is a trademark of US JVC CORP.

 Plumbicon is a registered trademark of
North American Philips Corp.
Saticon is a registered trademark of
Hitachi Denshi, Ltd.

JVC
JVC COMPANY OF AMERICA

Professional Video Division
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High-tech tubes
By Jerry Whitaker, editor,

and William I. Orr

The broadcast industry's need for power tubes capable of higher output
and greater reliability is being met with new processes and materials.

The phrase, "high technology," is
perhaps one of the more overused
descriptions in our technical vocabulary.
It is a phrase generally reserved for
discussion of integrated circuits, fiber op-
tics, satellite systems and the like. Few
people would associate high technology
with vacuum tubes. The notion that

Orr is an application engineer at Varian EIMAC, San
Carlos, CA.

vacuum -tube construction is more art
than science may have been true 10 or
20 years ago, but today it's a different
story.

The demand on the part of the broad-
cast industry for tubes capable of higher
operating power and frequency, and the
economic necessity for tubes that pro-
vide greater efficiency and reliability,
have moved power -tube manufacturers
into the high-tech arena. Advancements

in tube design and construction have
given us new broadcast transmitters that
allow our industry to grow and prosper.
Think about it. What single unit in the
entire transmission chain of a radio or
TV facility symbolizes what we do? The
transmitter, of course. And what single
component of any high -power radio or
TV transmitter symbolizes the transmit-
ter itself? The PA tube.

How many power tubes have you
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replaced in your career as a broadcast
engineer? Ten? Twenty? More? Anyone
who has ever worked on a transmitter
quickly gains a healthy respect for the
power tubes used inside. We know the
principles upon which the tube works.
We know that electrons are emitted from
the heated cathode, are controlled
(modulated) by the control grid, are fur-
ther controlled by the screen grid, then
received by the anode. We know how
the tube works, but how is it made?

Have you ever been tempted to break
open a power tube to see what's inside?
Well, read on. We have a guided tour
planned for you.

Tube types
If you bring up the subject of vacuum

tubes to someone who has never worked
on a broadcast transmitter, you will
usually get a blank stare and a question
something like, "Do they make those
anymore?" Receiving tubes have more
or less disappeared from the stage
because of the development of tran-
sistors and integrated circuits. Some
broadcast engineers still lament the pass-
ing of the receiving tube. Life seemed so
much simpler in those days. There
weren't many pieces of equipment that
couldn't be fixed with a boxful of 12AX7,
6V6 or 6AU6 tubes. And let us not forget
the 5U4. Whether those were really the
good old days is open to a good deal of
debate, but the facts are that times have
changed. They have changed in
response to customer demands.

Users today are generally asking for

A tube engineer designs the coaxial base
assembly for a new 40kW ceramic/metal
tetrode using CAD/CAM procedures. A
computer -generated tape will later be used to
control milling operations for device produc-
tion.

systems that incorporate solid-state com-
ponents in low- and medium -power
stages and vacuum -tube components in
high -power stages of broadcast equip-
ment. Each technology has its place, and
each has its strengths and weaknesses.
Take a high -power FM transmitter, for
example. New tube designs, coupled
with new PA cavity systems, allow a
30kW-or even 50kW-transmitter to be
constructed with only one tube in the en-
tire system. Solid-state RF amplifiers
raise the exciter signal to a level of 300W
to 700W and the PA tube, in a single
stage, boosts the power level to the rated
output. What semiconductor device can
do that in a single step?

Tube design
Tube development is advancing just as

fast as developments in solid-state
technology, although accompanied by
less fanfare. Power tubes today are
designed with an eye toward high
operating efficiency and high gain/band-
width properties. Above all, a tube must
be reliable and provide a long operating
life. The design of a new power tube is
generally a lengthy process that involves
computer -aided calculations and model-
ing. The design engineers must examine
a laundry list of items, including:
 Electro-optics-How the internal
elements line up to achieve the desired
performance. A careful analysis must be
made of what happens to the electrons in
their paths from the cathode to the
anode, including the typical power gain
of the tube.

A 4 -axis milling machine uses tape from the
CAD system for automatic precision milling of
odd shapes for contouring fittings, radial
threaded bolt holes and other complex con-
figurations. The operator is shown preparing
jigs and fixtures for a 4CX40,000G.

 Cooling-How the tube will dissipate
the heat generated during normal opera-
tion. A high-performance tube is of little
value if it will not provide longevity in
typical applications. Design questions in-
clude whether the tube will be air-cooled
or water-cooled, the number of fins the
device will have, and the thickness and
spacing of the fins.
 Operational parameters-What the
typical interelectrode capacitances will
be, and the manufacturing tolerances
that can be expected. This analysis in-
cludes: spacing variations between
elements within the tube, the types of
materials used in construction, the long-
term stability of the internal elements
and the effects of thermal cycling.

Cost considerations must also be taken
into account. The availability of
materials is important, as is the amount
of labor required to build the device.

An example
To illustrate the development process,

consider a case in point: the 4CX40,000G
power tube. A need is identified for a
high -gain, air-cooled power tetrode
capable of producing up to 60kW at
100MHz for the forthcoming generation
of VHF FM and TV transmitters. In order
to meet the performance requirements
of TV service, it must provide wideband
performance. It also must operate effi-
ciently to yield an attractive overall
cost/performance ratio.

The operating parameters established
for the example tube are as follows:
 Generic product name: 4CX40,000G

A pyrolytic graphite production station,
where natural gas is converted by chemical -
vapor deposition into a graphite cup that will
later be cut by a laser to produce grid struc-
tures for power tubes. Operators are shown
preparing one of the two furnaces for use.

December 19E5 Broadcast Engineering 21



Before and after. At left are two pyrolytic
cups about 30 mils (3/100 inches) thick after
processing in the pyrolytic graphite produc-
tion station. The cups are ready for precision
laser cutting to an accuracy of 0.3 mils
(3/10,000 inches). At right are two finished
grid structures.

 Power output: 60kW at 100MHz
 Usable upper limit frequency: 250MHz
 Power gain: 18dB or greater
 Cooling provided by forced air through
external anode fins
 Internal elements (control grid and
screen grid) to use new pyrolytic
graphite grids.

Basic engineering considerations and
experience determine that the device
will be about 12 inches high and 10 inch-
es in diameter, with a coaxial base and a
finned, air-cooled anode. In order to
achieve the high level of emission re-
quired, a thoriated-tungsten mesh fila-
ment is proposed. Because of the high
operating frequency, the tube must be
physically short; therefore, the filament
must be short and heavy. This indicates
a low voltage, high current emitter.

Inputs from transmitter manufacturers
and design engineers come together to
determine the electrical characteristics
of the tube. The electron geometry is
studied in a computer program and the
necessary changes made in the proposed
tube structure to achieve the designed
performance. CAD/CAM procedures are
used when applicable.

After the computer design is com-
pleted, a prototype tube is constructed.
The basic ingredients of a power tube
may include carbon, copper, alumina,
ceramic, iron, nickel, cobalt, molyb-
denum, chromium, tungsten, tantalum,
thorium, zirconium and platinum. Alloys
such as copper -silver, copper -nickel and
copper -nickel -gold are used in various
brazing processes. The tube will be a
veritable chemical laboratory in

An optical comparator projector displays
the image of a finished pyrolytic grid enlarged
100 times. The inspector checks for alignment,
bar width and TIR (total indicated runout, a
comparison of the product element to a true
circle).

miniature with both chemical and
physical vapor deposition continuing
throughout its life.

The grid and screen elements are laser -
cut from solid pyrolytic graphite cups,
ensuring close tolerance where errors of
a few thousandths of an inch can ruin the
tube's performance. Pyrolytic graphite
grids are preferable because they reduce
primary and secondary grid emissions
and therefore, provide improved
operating efficiency.

The prototype
The prototype tube is assembled in

three basic parts: the base structure,
which includes the socket terminations;
the element support, which includes the
filament, grid and screen assemblies; and
the anode, which includes the ceramic
outer insulator and the air-cooling
assembly.

When the tube is complete, it is given a
static test to determine the operating
characteristics. The tube is run in a curve
plotter to establish a set of constant cur-
rent curves from which the optimum
operating parameters of the device are
established. Based on these results, the
original computer program can be
analyzed for any necessary changes in
element spacing, element diameter and
other design parameters.

The 4CX40,000G tube passes quickly
now from the experimental prototype to
preproduction stage. Sample tubes may
be sent out to customers for incorpora-
tion into new equipment designs and for
field testing. At the same time, special-
ized test equipment for the tube is built.

A tube technician mounts the control grid of
a 4CX40,000G onto its base structure. The
tube assembly is held on a spinning mandrel
for quick visual alignment. The tube's screen
grid is shown in the foreground.

When the first power tubes are com-
pleted, the development remains far
from finished. The tube must be tested in
the same way the customer will use it.
Simultaneous with tube design, a cavity
design is undertaken. Test data is run on
the tube/cavity combination up to the
full rated power output, and higher. At a
maximum power level, the final
4CX40,000G operating specifications are
established after complete temperature
and dissipation runs have been evaluated
and confirmed over a period of time.

Tube production
After a tube has been placed into pro-

duction, it follows a regular assembly
process. And although each tube type is
unique, requiring some degree of
specialization at various stages in the
construction process, some generaliza-
tions can be made with respect to
building power vacuum tubes. The
general production process involves the
following steps:
 Machining of major parts

On the outside, a tube looks like one
big unit, but it is really a group of smaller
parts that must be machined and
assembled to tight specifications. The
first factor that separates tube types is
the method of cooling used: air, water or
vapor. Air-cooled tubes are common at
power levels below 50kW. A water-
cooling system is much more effective
than air-cooling, by as much as a factor
of two, in transferring heat from the
device. Air-cooling at the 100kW level is
virtually impossible because it is difficult
to physically move enough air through
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AUDIO
CONSOLE
PRODUCTS
Arrakis audio console
products are design-
ed by broadcast eng-
ineers for broadcast-
ers at reasonable
prices.
Our products sell
themselves. Study our
features, specs., and
prices. Compare and
you will find what
thousands have found
- The Arrakis

Advantage -

FEATURES
 VCA Faders
 P & G Sliders
 .01% Distortion
 Solid Oak Trim
 10W/CH Monitor
 Remote Start
 Mix - Minus
 Modular Design
 Ultra -Reliable

Mono Mixdowns
 Stereo Cue
 Full Muting
 Dimensions-
*30"Wx 17"Dx 7"H
 Weight -55 Lbs.

MODELS
 6 Channel Rotary

150SC-6M $1895
1505C-65 $1995

 8 Channel Rotary
500SC-8M $3550
500SC-8S $3750

 12 Channel Linear
2000SC-12M $4495
2000SC-12S $4695

 12 Channel Linear
2100SC-12M $5495
2100SC-12S $5695

arrakis
SYSTEMS, INC.

204 N LINK LANE, # 3
FORT COLLINS, CO
80524

(303) 224-2248



the device (if the device is of a
reasonable size) to keep the tube suffi-
ciently cool. Vapor -cooling provides an
even more efficient method of cooling a
PA tube than water-cooling. Naturally,
the complexity of the external blowers,
fans, ducts, plumbing, heat exchangers
and other hardware must be taken into
consideration in the selection of a par-
ticular method of power -tube cooling.
 Subassembly fabrication and brazing

The anode and cooling fins begin as
flat sheets of copper. They are stamped
by the tube manufacturer into the
necessary sizes and shapes. Depending
on the power level, it may take several
stamping operations to form the anode
assembly. Once all the parts have been
machined, the anode and cooling fins are
stacked in their proper positions,
clamped and brazed into one piece in a
brazing furnace.

While the metal components of the
tube are being formed, the ceramic struc-
tures are beginning to take shape. The
ceramic elements used in a vacuum tube
are built in sections. Each element builds
upon the previous one to form the base
of the tube. The ceramic -to -metal seals
are created using a special material that
is painted onto the ceramic and then
heated in a brazing oven. When the part
comes out of the high -temperature oven,
the painted area provides a metallic
structure that is molecularly bonded to
the ceramic and may be brazed onto.

This process requires temperature se-
quences that dictate completion of the
highest -temperature stages first. As the

An operator prepares carbon jigs that hold
tube filament stems. The jigs will go into a
brazing furnace that operates with a
hydrogen atmosphere at about 900°C. Anode
assemblies for various tubes can be seen in the
background.

assembly takes form, lower oven
temperatures are used so that completed
bonds will not be damaged.
 Grid fabrication

The control and screen grids of a
power tube may be constructed of a wire
structure welded at all crosspoints or of a
laser -cut pyrolytic cup. Wire grids are
prepared by operators that wind the
assemblies using special mandrels
(forms) that include the required outline
of the finished grid. The operators spot
weld the wires at all intersecting points.

Pyrolytic grids are a high-performance
alternative to wire grid assemblies.
Pyrolytic grids are ideal vacuum -tube
elements because they don't expand like
metal. Their coefficient of expansion is
small, preventing movement of the grids
inside the tube at elevated temperatures.
This preserves the desired electrical
characteristics of the tube. Because of
tighter tolerances, pyrolytic grids can be
spaced more closely than conventional
wire grids. Another benefit is that the
pyrolytic grid is a single structure, hav-
ing no weld points.
 Heater/cathode assembly

The thoriated-tungsten filament (or
cathode) commonly used in broadcast
power tubes is created in a high -
temperature atmosphere that forms a
deep layer of ditungsten carbide on the
surface of the elements. This is a critical
stage because, if the carbide layer is too
deep, the filament will become too brittle
to withstand shipping and normal han-
dling. The end of a tube's useful life (for
this type of filament) occurs when most

An ultraclean, ultrahigh vacuum furnace is
used for vacuum firing of wire -wound grids to
remove residual gas and for vacuum scrub-
bing of the stem and support structure of the
4CX40,000G. The operator is shown inspect-
ing a wire -wound grid assembly.

of the carbon has evaporated or has com-
bined with residual gas, depleting the
carbide surface layer.

Theoretically, a 3% increase in fila-
ment voltage will result in a 20° Kelvin
increase in cathode temperature, a 20%
increase in peak emission, and a 50%
decrease in tube life because of carbon
loss. This cycle works in reverse, too. For
a small decrease in temperature and
peak emission, the life of the carbide
layer-and hence, the tube-can be in-
creased by a substantial amount.

The actual construction of the filament
assembly can have an effect on the per-
formance of the tube and the perform-
ance of the transmission system as a
whole. Filaments built in a basket -weave
mesh arrangement offer lower distortion
in critical high-level AM modulation cir-
cuits. The mesh filament is also more
rugged and resistant to physical shock
than simpler geometrics.
 Mounting of grids and filaments

The tube is built in essentially two
parts: the base, which includes the fila-
ment and supporting stem, control grid
and screen grid; and the anode, which in-
cludes the heat -dissipating fins made in
various machining steps. Mounting of the
grids and filament onto the base of the
tube is a delicate procedure. The control
and screen grids are usually spaced
closely, requiring that each assembly be
held to tight tolerances. With small
tubes, element alignment becomes even
more critical because all of the com-
ponents are scaled down in size. This re-
quires tighter tolerances to be main-

Hydraulic presses are used to stamp out
anode assemblies for various tubes. This
125 -ton press is shown producing stainless
steel water jackets for megawatt tubes. In the
foreground is a stack of copper anodes
already stamped for the 4CX40,000G.
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0 ur VPR-80 type "C" is just
about the lowest cost VTR
you can buy without mak-

ing quality compromises. That's why
top level broadcasters, post -produc-
tion facilities and corporate telepro-
duction studios depend on it for
"workhorse" reliability and virtually
transparent video quality. And why
smaller, but quality conscious facili-
ties use the VPR-80 for their most
important video productions.

It also makes good business sense

to consider the VPR-80 when you're
ready to phase out your 3/4" or quad
machines. You won't believe the im-
provement this small but mighty
VTR can make!

You'll find VPR-80s in hundreds of
record, playback and duplicating ap-
plications, and also teamed up with
our ADO'"' systems, ACETM editors,
and Ampex switchers in complete
post -production editing systems. So
whether you're on a tight budget, but
need the best - or just need a "work-

horse" that can match your best, call
your nearest Ampex Sales Engineer
for a demonstration. And remember,
the Ampex product support team
backs you up, everywhere.

Atlanta (404) 491-7112 Chicago (312) 593-6000
Dallas (214) 960-1162 Los Angeles (818) 240-5000

New Jersey (201) 825-9600 (In New York (212) 947-8633)
San Francisco (415) 367-2296

Washington, D.C. (301) 530-8800
Canada (416) 821-8840

AM PEX
Ampex Corporation  One of The Signal Companies If

...or on the way up.

;1985 Ampex Corporation
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A tube technician prepares a 4CX40,000G
anode assembly for the brazing operation. In-
dividual cooling fins are stacked around a
copper anode core and ringed by an outer
anode band. The next step in the process is the
brazing furnace.

tained for each element.
The base subassemblies are welded us-

ing a tungsten -inert gas (TIG) process in
an oxygen -free atmosphere (a process
sometimes referred to as Heliarc
welding) to produce a finished base unit.
During this process, quality control in-
spectors ensure that the assembly is cor-
rectly aligned and that dimensions fall
within accepted tolerance levels.
 Final assembly and evacuation

The base assembly is matched with the
anode and the completed tube is brazed
into a single unit. The tube then goes
through a bake -out procedure. Baking
stations, either fixed -position or
automatic rotary systems, are used to
evacuate the tube and bake out any ox-
ygen from the copper parts of the
assembly. Although oxygen -free copper
is used in tube construction, some
residual oxygen exists in the metal and
must be driven out for long component
life. Gauges are used to measure the
vacuum inside the tube. A typical
vacuum reading of 10-8 Torr is speci-
fied for most power tubes (formerly ex-
pressed as 10-8mm of mercury). For
comparison, this is the degree of vacuum
in outer space about 200 miles above the
earth.

After a specified amount of tube bake-

out using external heaters, the tube's in-
ternal heater is activated to complete the
process. On some of the larger power
tubes, you can actually see the filament
glowing through the ceramic during the
end of the bake -out process.
 Testing, aging and cleaning

Most tubes are burned in for a period
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An assembled 4CX40,000G, mounted anode
down on a tubulation stand, is prepared for
the vacuum bake -out stage. An electric bake-
out oven (above the tube and behind the wire
mesh screen) is lowered over the device to
heat it as the vacuum pump operates.

of several hours, during which time a test
signal is applied to the device. The signal
may simply be a steady-state dc voltage
on the grid or an RF signal to check
various tube parameters. Test assemblies
are set up so that an operator can check
a number of tubes at one time. Not all
tubes receive the same tests. The selec-
tion of test parameters depends on the
intended applications.

After the tube has gone through all of
the foregoing steps, it looks rather dirty.
It is cleaned (sandblasted) to remove any
dirt or discoloration, and is then plated
with silver or nickel to improve electrical
conductivity and to prevent oxidation.

The final testing stage reveals any
problems that may have developed dur-
ing the manufacturing process. The
number of tubes that flunk one of the
tests along the way depends upon the
complexity of the tube, but the rejection
rate is generally quite small. The most
frequent cause of tube failure is leakage.
Pinhole air leaks in the materials or
bonds degrade the internal vacuum and
cause the tube to be rejected.

The second -ranking reason for tube
failure is low emission or some other
form of unacceptable electrical perform-
ance. Cosmetic failures, such as bent
cooling fins, account for most of the re-
maining rejections observed.

The typical yield on a newly designed
tube is 80%-90%. On an established tube,
the yield is 90%-95%.

Tube manufacturing involves a great
deal of chemical engineering. Operation
of the tube, in fact, actually involves a
slow chemical process. The filament is

A curve -plotter is used to establish the elec-
trical characteristics of production tubes for
quality control. Filament voltage and grid
bias are applied and, after warmup, screen
and plate voltage are switched on.

continually changing during the
operating life of the tube. When the proc-
ess is finished, you've lost all emissions
from the device.

Tube sockets
Any one type of tube may have several

possible socket configurations, depend-
ing upon the frequency of operation. If
the tube terminals are large, cylindrical
surfaces, the contacting portions of the
socket consist of either spring collects or
an assembly of spring finger -stock.
Usually, these multiple -contacting sur-
faces are made of beryllium copper to
preserve spring tension at the high
temperatures present at the tube ter-
minals. The fingers are silver-plated to
reduce RF resistance.

If the connecting fingers of a power -

tube socket fail to provide the designed
contact with the tube element rings, a
concentration of RF currents will result.
Depending upon the extent of this con-
centration, damage may result to the
socket. Once a connecting finger loses its
spring action, the heating effect is ag-
gravated and tube damage is possible.

A new series of tubes are available that
have no sockets at all. Intended for
cathode -driven service, the grid
assembly is formed into a flange that is
bolted to the chassis. The filament leads
are connected via studs on the bottom of
the tube. Such a configuration complete-
ly eliminates the tube socket.

The future
Despite the inroads made by solid-state

technology, the power vacuum tube oc-
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Cetec puts
your
FM signal
in its place
If you need a directional
CP/FM antenna, you need to
know that Cetec Antennas
is the really experienced one.

Cetec is the world
leader in custom -
designed directional
CP/FM antennas
in the full power range.

 Our custom-made directional antennas
are operating coast -to -coast.
 Full-scale antenna measurements on
Cetec's all -year, all-weather test ranges.
 Custom-made tower structures. We
duplicate your tower for optimum results.
 Ask about Cetec's new low -power
educational package.
Give us your requirements and watch us
produce.

Cetec Antennas
6939 Power Inn Road, Sacramento,
CA 95828  (916) 383-1177 Telex: 377321
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The finished product. As a final production
step, the tube is cleaned, silver plated and
labeled. This device, a 4CX40,000G, will pro-
duce 50kW of power at 100MHz.

The design of a companion cavity is a key
part of power -tube development for FM and
TV applications. Shown is the interior of a
cavity used with the 4CX40,000G tube. A
movable anode plate resonates the cavity at
the chosen operating frequency.

cupies, and will continue to occupy, an
important role in the generation of high -
power RF in the HF and VHF regions. No
other devices can do the job as well. Cer-
tainly, solid-state components cannot,
especially if cost, size and weight are
considerations.

As far as we know, there are no
technological breakthroughs on the
horizon that will bring about the
development of extremely high -power
semiconductor devices. Don't expect to
find a 2N4CX40,000G super MOSFET

The other end of the power spectrum. This
tube, an 8938, provides more than I.5kW at
400MHz. The device is designed for cathode-

driven service.

A prototype cavity is tested for operation
at 65kW output at 50MHz. Measurements are
taken to determine the RF operating
characteristics of the design, and the perform-
ance of the cavity coupling and tuning con-
trols.

transistor at your local supply house
anytime soon!

Today's modern power tube is unlike
the power tubes in use a decade ago.
And with the trend in the broadcast in-
dustry toward operation at higher power
levels and higher frequencies, the
vacuum tube is certain to remain on the
scene for a long time to come.

Bibliography: "The Care and Feeding of Power Grid
Tubes," by the laboratory staff of Varian EIMAC, San
Carlos, CA. :I:))))1
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IN THE PAST
WE HAD A BIG ADVANTAGE

OVER THE COMPETITION.
Now WE'VE GOT A SMALL ONE.

Until UREI's 813 Time Align® Monitor entered the studio, speaker systems
had become a "smear" on the industry. A "time smear:' in which high and low
frequencies subtly assaulted the ear because they arrived out of sync. The
results were general listener fatigue and unrealistic sound, particularly on lead
instruments and vocals.

The UREI 813 solved the "time smear" problem with Time AlignmentTM, unify-
ing sound into a single point source.This dramatic breakthrough, along with other
major technical advances, soon established the 813 as the industry standard.

Now UREI introduces less of a good thing: the 809 Time Align® Studio Moni-
tor. The 809 delivers all the engineering depth of its big brother, but at a compact
size and price that's ideal for small control rooms and near -field applications.

UREI's 809 features a remarkable, all -new 300mm (12") coaxial driver that
achieves a true one -point sound source, superior stereo imaging, and tight bass.
It incorporates a unique titanium diaphragm compression driver that unleashes
unequalled high frequency response.

The 809 has exceptional power handling capabilities, high sound sensitivity,
and low distortion. It accomplishes precise acoustic impedance matching and
smooth out -of -band response with UREI's patented high -frequency horn with
diffraction buffer. And its ferrite magnet structures assure the system's high sensi-
tivity drivers will not degrade with time and use.

UREI's Model 809 Time Align® Studio Monitor. Smaller package. Smaller
price. Same impeccable "813" sound quality. See how it fits into your studio
today.

1BL Professional 1-g
8500 Balboa Boulevard

Northridge, CA 91329
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Making stereoTV work
Edited by Jerry Whitaker, editor

Before stereo television can be transmitted, it must be produced
and distributed. And that's not as easy as you might think.
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Few people would disagree that the
conversion of TV stations to stereo
operation is occurring at an impressive
rate. The NAB estimates that more than
110 stations are now capable of broad-
casting stereo and/or separate audio pro-
gram (SAP) signals. Given current and
projected growth rates, this number
could reach the 200 mark by the end of
1986. Statistics show that of the stereo
stations currently on the air, most are
located in the top 100 markets, covering

Editors note: This article is based on a special SMPTE
seminar on implementing stereo television. (See the
sidebar, "SMPTEJUSC Stereo Conference," page 38.)
Major contributors to the text were Tom Holman
(Lucasfilm), who discussed the production aspects of
stereo, and Don McCroskey (ABC, Los Angeles), who
discussed transmitting stereo programming. Addi
tional information was obtained from the NAB report,
"Stereo Television: An Interim Report," by Robert
Yadon, September 1985.

The production of stereo audio for television
is a whole different ball game for the networks
and program producers. And this fact should
be of more than passing interest to individual
stations, because most of what we put on the
air comes from these two groups. Shown is
one of the audio post -production suites at
Paramount Studios.

more than 50% of America's TV
households with a multichannel sound
(MTS) signal. How many of those
households include a receiver capable of
reproducing a stereo TV signal,
however, remains unknown.

Regardless of the actual numbers of
stereo sets sold, there is unquestionably a
good deal of interest in MTS on the part
of consumers and, of course, broad-
casters. Clearly, stereo television re-
ceived a significant push earlier this year

when NBC began distribution via
satellite of stereo programming to its af-
filiates. The Public Broadcasting Service
(PBS), with a long history of innovative
program distribution, is moving forward
with plans for regular stereo program-
ming. Both ABC and CBS have ex-
perimented with stereo; however, only
ABC has announced plans for implemen-
tation of multichannel service.

The problem at hand-from the net-
works' point of view-is twofold: How
will stereo programs be produced, and
how will they be distributed?

Making stereo
To most broadcast engineers, the

world of motion picture production
seems foreign. We're not quite sure what
those people do, or how they do it. This
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It's the DVE' System 10 from NEC. The digital
video effects system that puts you on-line in half
the time . . . and can do as much as a system about
twice as expensive.

And just wait till you see what it can do for you!
The System 10 is so advanced-it's easy to use.

But it's powerfully equipped. With an off-line
floppy disk storage, Nhich stores up to 100 events.
And a 16 -bit microprocessor for the most trans-
parent effects processing available. Plus three
temporary memories (we call 'em scratch pacts)
which can recall any page immediately. A three-

dimensional cube maker for 3- or 6 -sided cubes.
Forced monochrome. Full 3-D rotation and per-
spective effects. And an onboard combiner to con-
trol two systems simuraneously.

You get the most out of the System 10-on-line
and off-line.

But don't forget you- bottom line. That's the real
beauty of this new system; it's only $79,000.

Just call your local NEC representative for a look
at our new video presentation. You really have
to see it to believe it. Then you won't have to use
your imagination any longer.

NEC America, Inc., Broadcast Equipment Division  130 Martin Lane. Elk Grove Village, IL ii0007  312-640-3792.
DVE' is a reg_stered trademark of the NEC Corporation
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SURROUND SPEAKERSSURROUND
ON WALLS ORSPEAKERS LEFT CENTER RIGHT BACK OF THEATER

iii
LEFT LEFT EXTRA CENTER RIGHT EXTRA RIGHT

0

O

Figure 1. Above, loudspeaker placement for stereo using 35mm film.

Figure 2. Above right, loudspeaker placement for stereo using 70mm film.

The alternative to our
"double isolation" headsets.

The Shure SM1 and SM2 Headsets isolate you from sound in
two exclusive ways.
First, these headsets use extra -large, pillow -soft ear pads for superior
noise isolation and comfort. Second, they feature a noise -reducing mic,
with a precision cardioid polar pattern, to leave background noises where
they belong...in the background. The mic's tailored frequency response
insures outstanding voice reproduction.

Other features include: an all -metal
boom and double -braced, all -metal head-
band for greater durability and comfort;
a patented boom mount for total mic
position flexibility; detachable cable; and
a stylish matte chrome and black finish
that looks great "on camera':

The SM2 is a dual -ear headset, the
SM1- single. For complete information.
write or call Shure Brothers Inc.,
222 Hartrey Avenue, Evanston, IL
60202-3696. (312) 866-2553.

SHURE
Suda'leounOattletk
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lack of knowledge about the film in-
dustry and the production of serial TV
programs can lead to an underestimation
of the work required to produce stereo
audio for TV use.

Typically, 35mm film releases carry
four discrete channels, assigned to screen
left, screen center, screen right and sur-
round (Figure 1). The surround channel
is connected to small speakers located
around the side and back walls of the
theater. There must be enough of them
so that the track will truly seem non -
directional to the theater patron.

70mm film releases typically carry six
discrete channels, assigned to screen left,
left extra, center, right extra, right and
surround (Figure 2). Unfortunately,
generating a stereo running master from
a 35mm or 70mm theatrical release in-
volves much more than simply pulling
off the left and right signals.

The most desirable solution to this
problem is to go back to the premix stage
where the mixes represent left, center
and right signals for sound effects, music
and dialogue. Although there is usually
no dialogue pan, the left, center and
right signals are needed for reverb
returns. The proper audio mix for a TV
stereo master is almost always different
than the proper mix for a theatrical
release because of the reduced screen
size, lack of a center channel and un-
predictable placement of the TV receiver
speakers.

Generally speaking, the music should
be kept as wide as possible, and perhaps
the ambience should also be made as
wide as possible. However, specific
events on the screen should be kept nar-
row. Sound effects that are wider than
the image of the TV screen are annoying
and confusing to the viewer.

The second most desirable method of
generating TV stereo from a movie
release is to use the stereo variable area
left track and right track master as is, and
put it out as stereo. This may not be a
bad solution in many cases. And it is by
far the most practical solution if the pro-
ducer can't afford the dubbing stage time
to make a TV running master.

Building a TV running master after the
theatrical release master has been com-
pleted might require a few extra days of
work on a big picture, once all of the
other materials are prepared. This does,
however, add a significant amount of ex-
pense to the producer's budget.

32 Broadcast Engineering December 1985



Studer Audio: Advanced Recording Systems

The hardware is typically Studer.
The software is simply astounding.

The transport mechanics in our new
A820 Analog Master Recorder are
solid, stable, and precision -crafted
in the Swiss tradition. That's all typ-
ically Studer. What's new is an in-
genious network of software -
controlled operating systems.

Future Perfect. The A820 is de-
signed to meet the demands of to-
morrow's computer -controlled audio
production facilities. Multiple on-
board microprocessors control all
operating sub -systems, including
capstan drive, spooling motors, and
audio parameter settings. Most op-
erating features are user program-
mable, allowing you to tailor an A820
to your exact needs in a matter of
minutes. If your needs change, you
simply re -program your features.
Also, virtually every operating fea-
ture of the A820 may be accessed
and controlled through an optional
RS232/RS422 serial data port.

Gentle on the Wind. The A820
handles your valuable tapes with kid
gloves. The DC capstan motor starts,
following a defined ramp, only after
the pinch roller is engaged. A closed

loop servo system monitors tape
tension and reel inertia to provide
optimum acceleration and braking.
Both tape tension and tape winding
speeds are user programmable.

The Wheel Thing. The A820's
dual thumbwheel shuttle/edit con-
trol makes tape -cut editing a breeze.
One wheel fast winds tape in either
direction at increasing speeds while
the other precisely positions tape for
the edit.

Also Noteworthy. The A820 in-
corporates Studer's new generation
of phase compensated audio elec-
tronics, available with either trans-
former or active balanced inputs and
outputs. In sound quality, the A820
takes a quantum leap ahead of re-
corders made just a few years ago.
Options for the A820 include a cen-
ter -track SMPTE time code channel
and test generator.

The Payback. The "hardware" in
the Studer A820 is made to give you
dependable service for years to
come. That's the Studer tradition.
Plus, with its advanced software, the
A820 also does more different jobs,

gets more jobs done in less time,
and produces sonically superior re-
sults. That's the bottom line in any
upgrading program.

For more information on the new
A820 Analog Master Recorder, please
contact: Studer Revox America, 1425
Elm Hill Pike, Nashville, TN 37210;
(615) 254-5651.

STUDER -;7\V/Cul-K
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VERSATILITY
 8 separately addressable switching levels
 23 models of audio & video matrices plus metallic

contact, tally & regenerative time code
 21 standard control panels plus variations & customs
 System reprogramming, lockouts, and salvos

all from a dumb terminal
 60 MHz video bandwidth for future needs
 4 user ports, RS -422 & RS -232
 Easy -to -service single motherboard design
PERFORMANCE
 Industry's best performance specs
 5 year warranty, pars and labor
 Redundant control & memory option with

automatic, alarmed, switchover
 Transparent reprogramming-

no panel or system downtime
STABILITY
 Precision components throughout
 Design philosophy proven in

100's of ultrastable
AVS-1 systems

 Redundant plug-in
cooling fans for
extended drift -free
component life

FRAME

(Usitarrzto-,

VCR -1

20

V C

LEVEL

AL D10-1

V= 2

LEVE. 2

AUDI0.2

V C

LEVEL 3

TIME GUDE

5G I

CL R IPLP

IC

NUMERIC

SL

13CIF, TIFIC

EVEI.
CLA

MASTER CONTROL

T T I

0 i0 C

POW- I VTR -8

VT18

MICROWAVE-1

SYNC

IS

BLACK

PO VTR -9

.
2.1 A2 A. IC

1

OU 7

2

CZEILIDC:111JULJUZZL
BLACK VTR VCR TCINE TBC

NT

4101L -1 -11 -AP -1 TIFIC

al PAM I

PGM 2./

SCJEIITIFIC

R M T33 2

F5 I

PRESET

2 3

PR.

ST 4

la

R-4

C STILL NET STUDIO EDIT ORA r

SOURCE UNIT

VT I

VC

111111111
SOURCE GROUP

7 B 9

RM 2 NT I

U

FS I

11, SET

Rn 2

111
COP -

B

0
1;1

D YNA TECH Broadcast Group
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Continued from page 32
The third most desirable approach to

TV stereo is to make a TV running
master from a left, center and right
master by splitting the center channel in-
to left and right. Although it is less than
optimum, this approach can produce a
stereo program of reasonable quality.

The fourth most desirable method of
generating stereo is to use a stereo syn-
thesizer and invent stereo. There is,
however, an aesthetic price for simulated
stereo. It must be done artistically and
judiciously to come out right.

Dynamic range
Another problem in this effort involves

the decrease in dynamic range that is ex-
perienced as we move from film-
especially magnetic film-to videotape
and video distribution.

A comparison of 3 -track magnetic film
and 1 -inch videotape recorded on a
layback machine shows that, at high fre-
quencies, performance of the two
systems is relatively close. At lower fre-
quencies, however (especially 200Hz),
there is an 8.5dB performance difference
between videotape and magnetic film. At
the other end of dynamic range we also
run into trouble. Videotape is typically
about 8dB worse in midband noise
(2kHz-3kHz) than film. Some form of
dynamic range control, therefore, is
necessary.

To accomplish the conversion from
motion picture stereo to TV stereo, the
most desirable solution is, again, also the
most expensive solution: go back to the
master tracks and remix the program for
the dynamic range of television. Alter-
natives are, of course, available, in-
cluding manual or automatic gain -riding
to reduce the program dynamic range.
Manual gain -riding is generally preferred
to automatic compressors or limiters

0°
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5°

6°

7°

8°

9

10°

11°

12°

because of the artistic input that human
involvement in the process can provide.

These considerations present the pro-
gram producer with a new set of prob-
lems, but they are problems that can be
solved. Any studio that can release a ma-
jor motion picture on 1/2 -inch videotape
for use by consumers in stereo can cer-
tainly release the same film on 1 -inch
tape for the networks and independent
stations.

Distributing stereo
Despite all of the talk about stereo, it

is still the monophonic signal that
currently pays the bills of any station. It
is just as important to maintain good
monophonic compatibility as it is to pro-
duce effective and natural stereo pro-
gramming.

There is currently a great debate rag-
ing in some circles as to whether discrete
left and right channels or matrixed sum
and difference signals should be used for
in-house distribution and interchange of
tapes. The matrix argument goes like
this:

Matrixed L + R can be monitored
directly for monophonic compatibility,
reflecting what the end -user will hear. In
a discrete system, left and right signals
must be properly matrixed (in a 1:1 ratio)
at each monitoring position to achieve
the same capability. If the polarity of the
matrixed sum or difference signal is ac-
cidentally inverted, the monophonic
listener will hear no change. The stereo
listener will hear the left and right chan-
nels reversed. Although this is regret-
table, it isn't a complete disaster. In a
discrete system, however, if the polarity
of either the left or right channel is in-
verted, the monophonic listener (when
mono program material is being broad-
cast) will hear L -R (nothing).

These are powerful arguments for
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Figure 3. A graphical representation of the influence that amplitude and phase coherence has
on stereo separation in a matrixed system. The curves of constant separation are given for seven
levels of stereo separation (20dB to 50dB).

transmitting matrixed signals. However,
other factors must also be considered,
such as the multiple transmission paths
through which normal TV programming
passes. The signal path can only be
described as torturous:

From the studio, the feed travels
through a routing switcher to recording,
editing, assembly and recording. After
duplication, the feed goes to playback, a
routing switcher, through a break studio,
to another routing switcher and then to
the network satellite or telco link to New
York.

Now things get interesting. From the
telco terminal or satellite receiver, the
program feed goes to recording, then to
playback, through a routing switcher to a
commercial integration studio, through
another routing switcher and to record-
ing. At final playback, the feed goes
through a break studio, a routing switch-
er and back to the West Coast, where
the program is rerecorded and, upon
playback, sent through another routing
switcher, break studio, routing switcher
and finally to the West Coast network
(either telco or satellite) for transmission
to the affiliate stations.

And this is when things go right!
At every link in the chain the oppor-

tunity exists for the occurrence of un-
wanted stereo amplitude differentials.
Tests have shown that a level differential
of just 1 dB in a matrixed system can
reduce a typical separation figure of
35dB to about 24dB. (See Figure 3.)
Amplitude and phase coherence be-
tween channels is less critical in a dis-
crete left -and -right distribution system
than in a matrixed system. The discrete
system is also easier to monitor in stereo
and easier to correct if a problem occurs.
Another consideration is that with the
discrete left -and -right method of distribu-
tion, the station will still have a satisfac-
tory center dialogue signal despite the
failure of either channel, because the
dialogue remains mixed to the center.

Preventing problems
It behooves us all to check out our

plants, piece by piece, to be sure there
isn't some combination of intercon-
nected equipment that is lying in wait to
strike at the most inopportune time.
Sometimes problems are corrected by
reversing things at both ends; this
method must be avoided at all costs.

Any new or temporary equipment
must be carefully checked for polarity in-
version between input and output. Un-
balanced equipment will present a par-
ticular problem, because inversion can-
not be effected without the use of
transformers or buffer amplifiers.

Whatever your timetable for im-
plementing stereo television, the time to
begin working on the conversion is now.
The work you have ahead of you will re-
quire long hours and a commitment to
quality sound. Audio is more than just
narrowband video.
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The Klystron: Varian VKP-7555 "S" tube
The Transmitter: Harris TVED-220
The Station: WTIC-TVI61 Hartford

The Bottom Line: America's
most powerful television signal.
The group at Channel 61-VVTIC,
Hartford, CT, found out what's
new in super -high efficiency:
Varian and Harris.

The new Harris 220kW transmit-
ter recently installed at WTIC, in-
corporates all the latest effi-
ciency -improving technologies.
At the head of the list is Varian's
new super -high efficiency, 5 -
cavity "S" tube

The new Varian klystron pro-
vides improved beam efficiency
through a unique combination of
cavity tuning and loading known
as pseudo -harmonic prebunch-
ing. Combined with a Varian varia-
ble visual coupler (VVC), and a

mod anode pulser, peak -of -sync
efficiencies approaching 70%
can be attained.

For more information on Varian's
"S" tube call Varian Microwave
Tube Division or contact any Elec-
tron Device Group sales organiza-
tion worldwide.

HARRIS
HARRIS CORPORATION
BROADCAST DIVISION
P 0. BOX 4290
QUINCY, ILLINOIS 62305-4290 U.S.A.
217/222-8200

Varian Microwave Tube Division
611 Hansen Way
Palo Alto, CA 94303
Telephone: 415.424-5675

4
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SMPTE/USC stereo conference
This article is based on information

presented at a unique 1 -day seminar
earlier this year at the University of
Southern California in Los Angeles.
Sponsored by the Society of Motion Pic-
ture and Television Engineers (SMPTE)
Hollywood section and the USC School
of Cinema and Television, the seminar
was titled, "Stereo for Television-A
Whole Different Ball Game."

The special gathering brought
together some of the top technical peo-
ple in the motion picture and TV in-
dustries. The seminar examined pro-
duction and post -production Con-
siderations for film and tape, stereo
perception, dynamic range of various
media and the typical viewing environ-
ment for television. Seminar par-
ticipants included:
 Craig Curtis, NBC, Los Angeles
 Don McCroskey, ABC, Los Angeles
 Waldon Watson, Universal Studios
 Diana Deutsch, University of

California, San Diego
 Peter Butt, NBC, Los Angeles
Tom Holman, Lucasfilm
 Art Schneider, Color Systems

Technology
 Paul Sehenuk, Universal Studios
 John Bonner, Warner/Hollywood

Studios

 Shawn Murphy, Disney Studios
 Rick Chase, Rick Chase Productions
 Ron Estes, NBC-TV, Los Angeles
 Lou Bardfield, KTLA-TV, Los

Angeles

The seminar covered the many re-
quirements for and problems of im-
plementing TV stereo at the production
stage. It also produced some quotes
worth remembering.

Notable quotes
 Don McCroskey:

"Broadcasting is a 24 -hour -a -day
business using program material from
a tremendous number of sources. This
fact separates broadcasting from the
recording industry and the film in-
dustry."

 Tom Holman:
"Stereo TV will definitely raise the

cost of motion picture production
because movie theater stereo and
broadcast stereo are two different
things. Stereo TV will likely wind up as
a kind of hybrid, somewhere between
mono and full, elaborate motion pic-
ture stereo. Given the financial
restraints of the industry, this situation
is the best we can hope for."

 Paul Sehenuk:
"Cost is a real concern for getting

stereo TV programs onto the screen.
We currently spend a day or two dub-
bing a show for the air, and that is
usually all the time we have. if the in-
dustry wants to produce optimum
stereo, we may have to extend the dub-
bing period as many as three extra
days. That's more than we would have
normally spent in the first place!"
 Shawn Murphy:

"I think we all agree that synthesiz-
ing stereo from monophonic material
is not the best thing to do. It is,
however, a necessity in our business at
this time. If you are going to synthesize
stereo, do not exaggerate the stereo ef-
fect to the point that it is obvious or
disconcerting. In time, the TV industry
will become like FM radio, where
everything is aired in stereo, and it is
unique when material is not
2 -channel."

 Ron Estes:
"I think the worst that ever happened

to TV audio is when the audio -follow -

video system was instituted and the
audio operator was eliminated. There
is no device that can do what the
human ear does."

STOP
COSTLY DOWN TIME

Installed between the power source and
equipment to be protected, the LEA line of
Surge Eliminators will prevent equipment loss
and downtime due to High Current Surges.
Overvoltage Transients and EMP

They're available in powerline current ratings
from 10 to 4,000 amperes for computer.
Radio/TV Broadcast. industrial and other loads

7,f

The LEAder in

I f A Dyn frch

LEA Surge Eliminators.

 Handle up to 50,000 joules of energy
 Dissipate 990/o of lightning surges
 Handle surge currents up to 200,000

amperes
 Respond in 5 nanoseconds
 Are available in 1 through 3300 KVA ratings
 Automatically reset
 Use a Multistage SERIES hybrid design

pure power technology

Contact Broadcast Systems Group
12516 Lakeland Road
Santa Fe Springs, CA 90670
(213) 944-0916
TVVX: 910-586-1381
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"We're putting out 50 kw
of AM Stereo and we've

never sounded better!'

"As anyone who's been in
this business a long time
knows-if you don't move ahead,
you're left behind.

"We've just upgraded WANN
to a 50,000 watt, four -tower
directional array. We now reach
a potential market of six million
people.

"That-along with a new
urban contemporary sound-
means that WANN is moving
ahead, planning for the
future ... and sounding better
than ever.

"And Of Course,
We're In Stereo"

"AM Stereo is the most
phenomenal sound I've heard in
40 years of owning this station.

"We sound absolutely great in
stereo-a purer, cleaner high -
quality signal. We even sound
better in Mono.

"And you can be sure AM
stereo receivers are coming. By
next year, over 30% of all new
cars will have AM Stereo. And
we're ready to capture those
listeners right now.

C-QUAM is a
registered trademark of Motorola. Inc.
Manufactured under license
from Motorola, Inc.

Morris Blum
President and General Manager,
WANN Radio, Annapolis, Maryland

"Naturally, I Chose
Delta Electronics"

"When I decided to upgrade
to AM Stereo, I chose Delta Elec-
tronics. Why? Because Delta's
been around a long time, pro-
viding precision equipment to the
broadcast industry long before
they came into AM Stereo. They
know my business and they know
what they're doing. They
installed my C-QUAM® stereo
system without a hitch.

"And Delta's C-QUAM system
is rugged and reliable, built to

Delta's C-QUAM
Stereo System: ASE -1 Exciter (top)
and ASM-1 Modulation Monitor.
FCC laboratory tested and type -accepted.

work the way it should. Literally
trouble -free. Plus, it's got the
numbers to back it up: over 65
systems operating in the U.S.
and worldwide.

"Even better, Delta stands
behind it with full technical
and service support. Any
problems or questions-I just
pick up the phone. They're
always ready to help.

"Next Time You're
In Annapolis ..."

"Stop by and I'll personally
give you the deluxe station tour.

"Better yet, turn your dial to
1190 and hear for yourself the
new sound of AM Stereo-and
hear where your listeners are
going to be."

Delta Electronics, Inc.
5730 General Washington Drive
P.O. Box 11268
Alexandria, Virginia 22312
(703) 354-3350
Telex: 90-1963
Circle (24) on Reply Card
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State of the industry
By Rhonda L. Wickham, managing editor

How does your budget compare? Are you keeping up
with colleagues who have similar budgets?

"It was the best of times, it was the
worst of times, it was an age of wisdom, it
was an age of foolishness..."

When Charles Dickens wrote these
famous lines in "A Tale of Two Cities,"
he was speaking of another time and
place. However, if he lived today as a
broadcast engineer, he might use the
same words to describe various segments
of the broadcast industry.

In many regards, the broadcast in-
dustry is experiencing the "best of
times." Broadcast engineers are witness-
ing the growth potential and technologi-
cal advancements predicted for many
years. The technologies once dreamed

about are becoming realities in the ex-
pansion of satellite networks and
distribution capabilities; in the evolution
of digital equipment, pushing to higher
definition and faster transmission; in the
emerging role of the computer and prog-
ress of compact discs and laser optic
recording. As this list of achievements
grows, so does the actualization of these
technologies through placement within
broadcast stations.

Perhaps pronouncing the sentence of
"the worst of times" on our industry to-
day is a little harsh. Although the prob-
lems and inadequacies that some are
Table 1. The TV and radio percentages for
upgrading facilities and planning studio im-
provements.

experiencing are not easily or quickly
reckoned with, there are solutions.
Nevertheless, there are those of us who
are concerned about the future of AM
stereo, those of us who are being
adversely affected by the lack of
definitive technical standards, and on a
scale closer to home, those of us who are
worried about the imposing threat of go-
ing off the air because the transmission
equipment is not properly maintained.

Although "I wish we had more money
to work with" arid "If we could replace
some of this equipment, we would be
more competitive" are common appeals,
the underlying current is positive,
characterized by a longing to resolve all
the concerns and solve all the problems.

ALL
MARKETS TELEVISION RADIO

Total
°/.

TV Top 50 Top 100
Below

Top 100 Radio Top 50
ok

Top 100
Below

Top 100

Considering Upgrading Facilities 82.7* 86.7 88.0 86.1 84.0* 77.3* 75.6 77.9* 78.6*
Areas

Production 50.8 51.8 55.8 52.8 40.0 49.4 56.3 48.5 43.4Master control 42.2 48.2 49.4 50.9 42.0 33.9 34.1 30.9 35.2Transmitter 37.7 32.8 30.3 30.6 42.0 44.3 46.7 45.6 41.4Editing suites 27.2 44.0 53.2 35.2 29.0 4.3 5.9 4.4 2.8ENG/RENG production 25.8 38.3 42.7 36.1 29.0 8.6 7.4 11.8 8.3Antenna system 23.2 15.2 15.0 15.7 15.0 34.2 34.1 35.3 33.8Remote controls 21.9 20.2 22.1 15.7 20.0 24.1 28.1 25.0 20.0

Planning Studio Improvements 52.6 51.6 54.7 61.1 43.0 54.0 53.3 60.3 51.7
Redesigning studios 28.9 28.0 27.7 28.7 28.0 30.2 31.1 33.8 27.6Expanding studio space 19.2 19.4 21.7 23.1 9.0 19.0 19.3 16.2 20.0Relocating to new facilities 16.9 15.6 19.1 9.3 13.0 18.7 15.6 23.5 19.3

Base = 823 475 267 108 100 348 135 68 145
'Adds to more than total due to multiple responses
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Broadcast professionals know
that the bottom line in TV stereo is
the sound quality delivered to the
viewer's ear. That's why more
stations are using Orban TV
stereo equipment than all other
makes combined.

1410. ---044,104eW 141.4.14911a2,04"

THE ORBAN
TV STEREO
EQUATION.

The message from the field is clear: Orban TV
stereo delivers what broadcasters demand-a
clean, crisp, consistent signal with full automatic
loudness control. . . a system that can handle any-
thing thrown at it in the course of the broadcast
day without compromising your on -air image.

A competitor has questioned our measured per-
formance. We invite you to contact one of our
Dealers for a demo, and to measure our system for
yourself.

Broadcasters in Boston and Detroit learned the
hard way that you can't buy TV stereo generators
on slick salesmanship or "certified" reports. Both
bought the highest -priced combination audio pro-
cessor/stereo generator, only to quickly replace it
with Orban equipment when they discovered that
the sound of their original system fell short when
tested with the most sensitive instrument of all:
the human ear.

Experience counts. Orban knows how to make
an audio processor that produces consistently
good sound. . . and how to design and manufac-
ture a generator with the quality, stability, and
reliability to deliver that sound intact to your
audience, year after year. All with unequalled
documentation and customer support, including
200 -page manuals for both processor and
generator.

The Orban TV Stereo Equation: Quality +
Performance + Reliability + Viewer
Satisfaction = The choice of the majority of
stereo TV broadcasters.

If you want to try before you buy, see your
Orban dealer. Then use your instruments to your
heart's content-just don't forget your ears!

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

(800) 227-4498 or (415) 957-1067, Telex: 17-1480

orban
Circle (29) on Reply Card
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450,000

Table 2. New equipment expen-
400,000 ditures for TV segment in 1985.

350,000 35,000

30,000300,000

250,000
TV's MEDIAN EXPENDITURE FOR

NEW EQUIPMENT: $296,000
25,000

200,000 20,000

150,000 15,000

100,000 10,000

50,000 5,000

TOP 50
MARKETS

TOP 100
MARKETS

BELOW TOP
100 MARKETS

TOP 50
MARKETS

Continued on page 46

Table 3. New equipment expen-
ditures for radio segment in 1985.

TOP 100
MARKETS

BELOW TOP
IS MARKET!,

Transmitter Remote Control From ANYWHERE. .

. . .for less than $3,000
Gentner's VRC-1000 Voice Remote Control

 Uses standard dial -up telephone line.
System responds with synthesized voice.

 Automatic alarm reporting and/or correction.
Full ATs (Automatic Transmission System) capability.

 Video Display Terminal and
printer options. 9' <t.0 0
Fully secure operation
(user -defined access codes
prevent unauthorized control).

GENTNER
R F PRODUCTS DIVISION

P.O. Box 32550, San Jose, CA 95152 (408) 926-3400

TWX: 510-600-1445 (GENTNER RF PRDT)
FCC PARTS 15 AND 68 CERTIFICATION PENDING

Tar

Is

Circle (30) on Reply Card
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nPc

*At last, a practical solution to the
age-old problem of color balancing
your picture monitors-the PM5539
color analyzer.

Working directly off the screen with
three color -sensitive photodiodes, the
PM5539 gives you quick and easy
readings of the three primary colors-
separately or simultaneously-referred
to a previously -set white standard.

This means that in a matter of
minutes every color monitor you need
to watch can be set up to have the

CAPTION

PHILIPS

same color temperature and intensity.
Once the PM5539 matches all your

monitors, you'll see all the difference
in the world. The PM5539 is the quanti-
tative way to eliminate the qualitative
"calibrated eye -ball."

For nationwide sales and service
information call 800-631-7172, except
in Hawaii, Alaska and New Jersey. In
New Jersey call collect (201) 529-3800,
or write Philips Test & Measuring
Instruments, Inc., 85 McKee Drive,
Mahwah, NJ 07430.

f 

Color ternerature
should normally be adjusted at

both high and low light levels. Balance of the three

primary colors should track at the "grey" levels 'n

between. To facilitate "grey scale tracking," the

PM5539 has a wide sensitivity
range (1 to 300

NIT's full scale). Tp c

For Philips rental information

call 800-527-4334

WIN
Circle (26) on Reply Card
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110takegood?
What's a
makegood?"

How soon they forget.
All those people from Anchorage to New York who already

use Sony Betacart " Systems.
They forget about downtime. They forget about on -air

backup systems. And they forget about ad agencies demanding
damngood makegoods.

Why?
Betacart is the smart cart machine.
Microprocessors keep constant track of

forty cassettes. They maintain system alignment.
They run self -check diagnostic routines.

And Betacart's simple operation not only
prevents human error, it prevents human boredom.

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

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

Carl Guffey, director of operations, reports: "The sales
staff is happy, traffic is happy, the engineers are happy and the
general manager is ecstatic:'

Want to improve your station's commercial outlook?
Put the Gold Standard to work for you.

Call Sony Broadcast at (201) 833-5231. SONY
Circle (27) on Reply Card

Sony Broadcast Products Company, 1600 Queen Anne Rd., Teaneck, NJ 07666. © 1985 Sony Corporation of America. Sony s o registered trademark
ma Befarram trademark o1 Sees, Corporation. Photographed at WNET, New York.
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STANTRON

 CABINET CONSOLES
 DESK CONSOLES

 VTR/VCR RACKS
= DUBBING RACKS

mailing addresst P.O. Ba 58V1',

No. Hollywood, CA 91 .S .A

or call Toll Free. 1-900-0019
No. Calif. Toll I r re I ton 821.111)70

So. Calif. please r,.lu 1 711875418011

IWX 810.499 2111

CE E

for  VIDEO PRODUCTION
 POST -PRODUCTION

 EDITING  ENG  EFP

5 Me-

7fr:,1:.:17.41104111
1

STAN-RON
VIDEO CENTER

Designed for
YOUR VIDEO EQUIPMENT

has modular "adc-on"
features that allow

maximum flexibility
and verscility

in designing corsole
arrangements for

professional, industrial,
communication

and educational
VIDEO CENTERS.

Write or call for FREE
VIDEO CENTER CATALOG

r 200

STAIITRON
Unit of Zero Corporation

factory:
6900-6918 Beck Ave.

No. Hollywood, CA 91605

Circle (28) on Reply Card

Continued from page 42
No matter what the times are, the

budget of the station is a given, and the
broadcast engineer has to work with the
available resources, no matter how
limited. Old equipment workhorses con-
tinue to plod along. New equipment is
meshed cost-effectively with existing
equipment and standards. To this end,
the broadcast engineer strives to breathe
life into the airwaves.

With this in mind, we prepared our an-
nual state of the industry survey to find
out in more concrete terms what you,
the broadcast engineer, face in your pur-
suit of the highest -quality signal. What
are your budgets? Are you keeping pace
with your colleagues who have the same
resources to work with?

The results of our survey are broken
down for radio and television, and then
divided into the top 50, top 100 and
below top 100 markets. This survey was
scientifically conducted by the
marketing research department of In-
tertec Publishing, under the direction of
Kate Smith. On Aug. 20, 1985, 1,900
questionnaires were mailed to recipients
of BE on an "nth name" basis. On Oct. 7,
1985, 823 completed forms had been
returned, providing a response rate of
43.7%. The data contained in this report
is based on these responses.

Upgrading facilities
In both the radio and TV segments, the

majority of respondents indicated that
they were considering facility facelifts:
82.7% for television and 77.3% for radio.
Most of the plans included production
and master control improvements,
transmitter modifications and editing
suite updates. (See Table 1.)

ENG/RENG production, surprisingly,
was ranked lower as an area being con-
sidered for upgrading. Despite all the
product introductions boasting smaller
size, lighter weight and improved per-
formance, it seems as though many
facilities are taking a wait -and -see at-
titude toward spending additional money
on field production. Their focus remains
inside the station or facility and on
assembling and transmitting the best
possible signal.

Studio improvements
The median age of most TV studios is

14.2 years, with more than half of the top
50 market studios being at least 15 years
old. In light of the available budgets of
the top 50 market stations, we find these
numbers surprising. The radio studios
tell a slightly different story. The median
age is 9.2 years, with more than half of
the studios less than 10 years of age.
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What are the
lowest -priced

audio analyzers
doing in a

Hewlett-Packard ad?

Hewlett-Packard? That's quality. Performance. a frequency counter, signal-to-noise meter and
Top of the line. a sweeper.inosines

True. But it's also a fact that HP program-
mable audio analyzers cost less than any others
on the market. At $58001' they do more, too.

- If you already have a signal source, use it with
the HP 8903E. It costs just $3900,
Lower prices. Just one more reason Hewlett-

They carry out full frequency range testing. Packard test instruments are right on the
Fast. Tests that used to take hours now take you * ZS .711.)C gnisite money.
minutes. Just push a button, and the analyzer
measures both distortion and frequency.

lit gt 221P-01 Ai So contact your HP sales office. Or call 1-800-
556-1234, Ext. 515. In California, 1-800-441-

The HP 8903B packs a lot of instruments in one low-cost 2345, Ext. 515. Or write: Hewlett-Packard, Janine Holler,
box. Besides the analyzer, there's a source, an ac/dc voltmeter, 1620 Signal Drive, Spokane, WA 99220.

U.S.price. raHEWLETT
PACKARD

MC15503

Circle (36) on Reply Card
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ALL
MARKETS TELEVISION RADIO

Below Below
Total TV Top 50 Top 100 Top 100 Radio Top 50 Top 100 Top 100

% % % % % °A:o

Budget for Convention/Show
Attendance 56.7 68.2 70.8 63.9 66.0 41.1 51.9 42.6 30.3

Shows

NAB 53.9 66.7 70.8 62.0 61.0 36.5 49.6 33.8 25.5SMPTE 14.5 24.2 33.7 14.8 9.0 1.1 1.5 1.5 0.7WOSU 5.6 4.4 2.2 6.5 8.0 7.2 8.1 11.8 4.1AES 3.6 4.4 7.9 2.6 3.0 4.4 1.4NRBA 2.9 1.9 2.2 0.9 2.0 4.3 5.9 4.4 2.8IBC 1.1 1.9 3.4
Montreux 0.7 1.3 2.2

Budgeted for Training Seminars/
Programs in 1985 and 1986 42.0 57.3 62.2 57.4 44.0 21.3 26.7 25.0 14.5

Base = 823 475 267 108 100 348 135 68 145

Faced with facilities designed and built
long before the age of the digital studio,
a majority of respondents indicated that
they were planning on improving their
studios. These improvements include
redesign, expansion of existing space
and even relocation to new facilities.

TV budgets

television run deep. The median TV
facility new equipment budget was
estimated to be approximately $296,000
for 1985. Stations in the top 50 markets
indicated that approximately $420,000
was spent on new equipment during the
year. The top 100 and below top 100
markets came in with $204,000 and
$132,000, respectively. (See Table 2.)

The budgets for 1986 are consistent
with those of 1985. Approximately 45%
of the respondents indicated that their
budgets would be about the same, while
25% expected more money to be
allocated for new equipment.

Radio budgets
Not surprisingly, the pockets in radio

do not run as deep as they do in televi-
sion. The average expenditure for new
equipment at radio stations in 1985 was
approximately $16,400. The breakdown
of expenditures by the various market
segments is particularly revealing. In the
top 50 markets, $30,250 was spent on
new equipment; in the top 100 markets,
$20,000; and in the below top 100
markets, the median value was just
$9,700. (See Table 3.) In many instances,
the latter value would only be sufficient
for the purchase of one new piece of test
equipment or two or three cart
machines.

Maintenance
Another surprise came in the area of

Table 4. Show and seminar budgets.

maintenance. Although some budgets
for new equipment seem rather restric-
tive, the majority of radio and TV
facilities profiled indicated that they
were content with the maintenance
allocations for their stations. There are
no median expenditure results to report

dramatically from station to station.

Consulting services
Engineering consulting services are

used by a healthy segment of the in-
dustry, according to the statistics provid-
ed by our questionnaire. In the TV seg-
ment, 48.6% of the respondents in-
dicated that they used an outside con-
sulting service. An average of 60% of
radio stations used such a service. This
difference can be explained by two
reasons. First, the number of seminars
and hands-on technical sessions avail-
able to video and TV personnel usually
exceeds those available to radio
engineers. In response, some stations re-
ly on an outside consultant to advise
them of technical requirements and stan-
dards. Second, radio stations -particular-
ly AM stations -traditionally rely on con-
sultants for antenna adjustment and pat-
tern work. The complexity of directional
antenna design and maintenance usually
requires an engineer with specialized
training.

Shows and seminars
The broadcast industry hosts a wide-

ranging number of trade shows and con-
ventions throughout the year. These in-
clude exhibitions and technical seminars
sponsored by NAB, SMPTE, AES, WOSU,
NRBA, SBE, IBC and Montreux. These
shows provide a forum for broadcast
engineers and other station personnel to

step out of their day-to-day work and see
new equipment, witness new and
developing technologies and learn new
methodologies to take back to their own
stations.

Over the past five years, NAB, SMPTE
and AES have experienced marked
growth. The show's exhibitors have in-
creased by 10% each year and the
number of attendees
least 20%. This is reflected in the budgets
of radio and TV stations. More than 65%
of TV stations budgeted for attending the
annual NAB convention and exhibition.
SMPTE was the second -highest show
budgeted for. Other shows for considera-
tion were WOSU and AES.

More than 41% of radio engineers
budgeted for attending trade shows. The
major convention, as in television, was
the NAB. An interesting result of the
survey was that WOSU came in ahead of
NRBA and AES for consideration for
show attendance.

Training seminars and programs also
rate for budget consideration, more so in
television than in radio. More than 50%
of TV stations have seminars slated for
attendance in the coming year. Only
about 20% of radio personnel are
budgeted to attend seminars. This
reflects not so much the limited budgets
as it does the limited number of seminars
and training sessions geared to radio per-
sonnel.

In an ideal sense, these may not be the
best of times, but in a realistic sense, they
are far from the worst of times for broad-
cast engineers. Facilities and stations are
allocating the funds and investing in
their equipment and personnel. They are
improving studios and upgrading equip-
ment. Although an unlimited budget is
often dreamed of, it is the wise place-
ment of limited funds that separates the
intelligent from the foolhardy. I *))))1
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The SSL Stereo Video System
Makes Multichannel Television Sound.

Easy.

Solutions to the problems of Multichannel
Television Sound once required compromise.

Skillful engineers could improvise around the
obstacles of equipment designed for mono, but

speed and flexibility inevitably suffered.
The SL 6000 E Series changes all of that. Its

unique multi -format mix matrix, stereo signal
processors and patchfree subgrouping provide
unrivalled operational efficiency and creative
precision, on -the -air and in post -production.

SSL's Studio Computer adds the most powerful
audio software ever developed. Mix automation,
integral five -machine synchronisation, events
control and Total RecallTM provide rapid central
command over the most complex stereo setups.
Simply stated, no other console or collection of
equipment can do the job faster or better. Which
makes one more thing easy - your choice. For
more information on the SL 6000 E Series, write
or call today for our 40 page colour brochure.

Solid State Logic
Oxford  New York  Los Angeles  Hong Kong

Oxford, England OX7 2PQ  (099 389) 8282
200 West 57th Street  New York, New York 10019  (212) 315-1111

6255 Sunset Boulevard  Los Angeles, California 90028  (213) 463-4444
22 Austin Avenue, Tsim Sha Tsui  Kowloon, Hong Kong  (03) 721-2162
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FROM THE NEWSROOM
TO THE BOARDROOM

TO THE OPERATING ROOM.
PANASONIC MONITORS.

Video. More and more it's
playing a larger role in enter-
tainment, industry, education,
even medicine. That's why,
no matter what your soecial
application, all ycu need are
the monitors in the Panasonic
BT, CT and MT Series.

Our BT Series moritors are
ideal for broadcast because
they all have the quality and im-
portant controls broad:asters
require. Like a ncrmaltunderscan switch that lets vou
select either the camera view or the actual monitor
picture. Pulse -cross circuits for easy observatior of
sync detail. And blue only for easy chrominance adjust-
ment. The 13" and 19" BT Series monitors (all screen
sizes meas diac ) have our special CompuFocus-
picture tube. Add to that a switchable comb filter and
the result is increased definition and color sharpness.

Perhaps the most versatile of the BT Series are the
7" monitors. The-e's one that operates on both AC and
DC so it's perfect for field use. Another model includes
switchable line inputs, external sync terminals and is

available as a single unit or in
a dual rack.

Out CT monitors also
come in a wide variety of con -
f guraticns You can choose
f -om our 19" models. One
comes with a tuner, and one
can be used internationally
becaus?, it lets you switch
between NTSC, PAL and
SECArv. The CT Series 13"
and 14" monitors include

models with a built-in tuner, NTSC composite and RGB
inputs for use with computer graphics. And when
light weight and portability are important, there's the
CT Series 5" monitor receiver

For medical use, the MT -1340G conforms to the
UL -544 standard. Its Da:a Grade in -line picture tube
provides the precise resolution medical applications
require. While RGB inputs assure you of critically
accurate color reproduction.

By now it should be clear, no matter what your
special application, the monitors in the BT, CT and MT
Series have the right quallications Monitor pictures simulated.

For more informa-ion, call your nearest Panasonic regional office. Northeast (201) 348-7620 Midwest (312) 981-4826.
Southeast (404) 925-6835 Southwest (214)257-0763. West: (714) 895-7200. Northwest (2C6) 251-5209.

Panasonic
Industrial Company

Circle (32) on Reply Card



New horizons
for digital graphics

By Richard Taylor

If any single development has created a revolution in the
broadcast industry, it would have to be electronic graphics.

The development of digital video
techniques in the studio has brought
about dramatic changes in the way TV
programs are assembled and edited. But
what will tomorrow bring? As we move
closer to the all -digital studio, is there
potential for another revolutionary con-
cept in the near future?

The digital age
The digital video revolution began in

the late 1960s with the development of
high-speed analog -to -digital converters.
Little did research workers of those early
days know what they were starting.

The first digital machines to appear
were time base correctors, followed by
synchronizers. Both devices were essen-
tially engineers' tools that made it possi-
ble to replace much more cumbersome

Taylor is managing director of Ouantel

The impact of digital graphics systems on the
TV industry has been enormous, and the
future holds promise for more and more
developments. Above left, Joni Jacobson of
Television Associates (Mountain View, CA)
mixes a color on a paint system. Above right,
an image she produced uses 3-D modeling.

techniques that were being used to en-
sure signal stability. At that time, it was
thought that engineers would be the
main beneficiaries from digital video, but
the next development-the zoom
machine-proved that the real advan-
tages were to be for creative directors.

For the first time, directors and editors
could change the size and position of the
picture, either from a live feed or a VTR
playback. A whole world of effects and
transitions exploded from this simple (or
not so simple) capability. Initially, pic-
tures tumbled, spun, flipped, zoomed and
slid all over the screen. When the novel-
ty wore off, subtler and more creative

techniques, such as those we see today,
came into use.

Growing up
Digital effects in themselves have

changed enormously in the past few
years, with video image manipulation
systems allowing the creative user to do
almost anything. This represents a
fascinating change in the forces that
motivate equipment design.

At first, the engineering problems that
could be solved by digital techniques
were clear and the path for the develop-
ment of machines was definable. The ad-
vent of the zoom machine, however,
brought the creative operator into the
picture and stimulated a dialogue be-
tween users and engineers. Discussions
centered on what the machine might
achieve, what features it should include
and how it should behave. The video art-
ist took the initiative and pushed hard for
more and more features. The result was
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-tow can you cover the fast -breaking news
when your newsroom equipment

is breaking -fast?

Because your station's
newsteam is probably strug-
gling with a mixer that wasn't
intended to handle the daily
hassles of news production,
there's lot's of compromises,
lost opportunities and much
aggravation. The result? Every-
body suffers.

You're looking at a solu-
tion that will instantly change
this dismal situation. We call it,
simply-Newsmixer.TM

The Newsmixer is the first
audio mixing, routing and
monitoring system specifically
engineered for radio news
preparation, assembly and
production. It's loaded with
useful, sophisticated features
which allow you to tackle any
conceivable news assignment-
quickly, efficiently.

Perhaps the best news
about Newsmixer is that your

staff doesn't need an engineer-
ing degree to operate it.

A compact, modular
package; Newsmixer's dual bus
design lets you accomplish two
different jobs at the same
time-like recording voice on
one bus while dubbing an actu-
ality on the other. You can
record from a booth mic, select
remote sources such as news
service feeds, and handle any
combination of tape recorders.
The basic Newsmixer can take

The
Newsmixer.

©1985 Pacific Recorders & Engineering Corp.

up to 8 input modules and cas-
cading additional units is easy
if you need more. Whether you
use it on a desktop or put it in
a rack, it only requires a
meager 7" of vertical space. In
a pinch, you can even use it as
an on -air console because
we've incorporated muting and
warning tallies.

Contact us now for all the
background details on the hot-
test equipment story you've
heard in years.

The Choice for More
#1 Stations.

Pacific Recorders
and Engineering Corp.
2070 Las Palmas Drive
Carlsbad, California 92008
(619) 438-3911 Telex: 181777
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A component for
every camera.

A tube for every
transmitter.

Our purpose is clear: to provide the ultimate source for
all broadcast related tubes and components.

We've geared our entire distribution system to ship
virtually every order the same day.

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

Calvert Electronics, Inc.
A Richardson Company/One Branca Road
East Rutherford, NJ 07073/Telephone (201) 460-8800
(800) 526-6362/TWX: 710-989-0116/Telex: 423205 CALV

the addition of rotation and perspective
effects to the artist's repertoire.

At this point, the design engineers
stepped in to try to incorporate more
freedom for the system user. They built a
prototype and told the user, "Here's even
more power than you asked for-try it."
Naturally, the video user's appetite was
not satiated for long. Taking the reins
again, the artist demanded more real
time control, and with that provision,
achieved a myriad of effects and transi-
tions far beyond the engineer's original
conceptions.

Bob Fisk, Varitel Video (San Francisco), uses
an advanced effects system with Floating
Viewpoint control to create smooth movement
of video.

GOVERNMENT SPENDING
Military PaY

Digital graphics systems have changed the
look of many of the programs we see on
television, particularly news shows. For this
graphic, the coin was scanned into the system
via a TV camera, then artistically cut and
pasted for the pie chart effect.

Stylus to pad
The goal of developing creative

freedom for the user leads naturally to
digital graphics systems based on the
paint system concept. Prior to electronic
art systems, graphic design departments
with studios were rather the poor rela-
tion, often located away from the main-
stream of the complex and sometimes
buried in the bowels of the building. In
production and facility houses, they
barely existed.

The arrival of the all -electronic graphic
design studio rocketed the designers to
center stage and their influence in pro -
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MAGNA -TECH
THE SOUND

HEARD AROUND THE WORLD

Magnetic Film
Recorders and Reproducers

for Television and Film
Sound Post -Production

HIGH SPEED
Telecine Magnetic Followers
Video Tape -Film Interlock
Electronic Looping
Dubbing Systems
16 and 35mm Electronic Projectors
Total Facility Engineering

WORLDWIDE SALES OFFICES

Paris
Hi -Fidelity Services
4 Rue Semard
75009 Paris, France

Sydney
Magna-Techtronics (Aust.)
PO Box 150
Crows Nest NSW 2064
Australia-Telex 24655

Johannesburg
General Optical Co., Ltd.
15 Hulbert Road
Johannesburg 2001,
South Africa

Rome
Alberto Sciaretta
Via Siria 24
Rome 00179
Telephone 7943618

Brussels
A.R.C.
Rue de Boisde Linthout 45
1200 Brussels Belgium

Hong Kong
Paul Yang and Associates
901 Star House
3 Salisbury Road
Kowioon, Hong Korg

London
Branch & Appleby
42 High Street
Harrow -on -the -Hill
Middlesex HAI 3LL,
England

Kuala Lumpur
Kinematronika Sdn. Bhd.
2852, Jalan Selangor/

Persekutuan,
Bombay Federal Hill
Capt. P.K. Vishwanath Kuala Lumpur, Malaysia
23414 Rama Baug,
Deodhar Road Caracas
Bombay 400 019, India Cine Materiales sr'

Apartado Postal 61.098
Caracas 106 VenezuelaKehl West Germany

Zenon GMBH
Postfach 1743
Hautstrasse 128
Kehl am Rhein
Tel: 07851/2991
Telex: 753537

MAGNA -TECH ELECTRONIC CO., INC.
630 Ninth Avenue, New York, N.Y. 10036

Telephone (212) 586-7240 Telex 126191 Cables "Magtech"
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gram production increased accordingly.
In production houses, the proliferation of
artists and designers was unprecedented.

Productivity increased by a factor of at
least five. What was fascinating and en-
couraging is that the pool of designers
was being employed to meet the demand
for top-quality graphics, which increased
five times in proportion.

The impact of digital TV on graphic
designers was to radically change their
lives. Apart from this, it produced a fun-
damental and striking change in the on-

air look. The sheer quality, quantity and
detail of graphics today have increased
dramatically, allowing the viewer
greater understanding, heightening the
visual impact and immediacy and
presenting the opportunity to appreciate
the creativity behind the images.

Ends or trends
Is the purpose of digital techniques

simply to replace existing analog
methods, or is it to break new ground?
The answer is, of course, both. Syn-
chronizers, still -stores and digital VTRs
all replace existing methods, making
system designers' jobs much more
straightforward. At the same time,
image -manipulation effects and graphics

VIDEO IN OOMPIOMIM

DISK DRIVES (FIXED AND REMOVABLE) DISK SYSTEM]

FLOPPY DISK DRIVE

RGB IN Omil 111111m- ffiummi

SYSTEM MAINFRAME

1111114-111M1.0 VIDEO OUT

im4.444wome 1011144-0 RGB OUT

RS 422 CONTROL

N

CONTROL

PROCESSOR

JOYSTICK

WORK STATION

KEYBOARD

Figure I. A block diagram of a high-performance digital paint system.

HERE'S ALL YOU
NEED TO USE OUR

COUPLERS
It's easy to put your audio on the phone with Comrex'®

broadcast couplers. Just plug in the standard connectors
and you're ready to go.

Two models are available. The Comrex TCB-2A auto -
answer coupler makes "listen lines" a snap. The TCB-1A
manual coupler lets you send or receive program without
interfering with normal phone use.

Built specifically for broadcast, both are FCC registered.
And both provide clean audio and the dependability you
expect from Comrex.

Comrex also makes frequency extenders to turn raw dial
lines into broadcast quality. For more informationon any
Comrex product. call toll -free 1-800-237-1776. Or write
Comrex, 60 Union Avenue, Sudbury, MA 01776.
TEL 617-443-8811 TWX 710-347-1049.

TCB-IA $99
(I/4" jack)

TCB-2A $195
( XLR) 'Iota/ rs

%Wrffli MIL IIGA
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EEV KLYSTRONS

have so much more to offer
at 60kW

EEV klystrons and circuit assemblies
are continuously tunable

throughout their frequency range.
The frequency setting of the cavity is
uniquely identified by the numerical

indication. Once the settings
corresponding to vision and sound

tuning on any channel are known the
klystrons can be retuned within

seconds. All tuning adjustments on the
EEV klystrons can be carried out from

the front of the circuit, enabling the
transmitter to be tested on any channel

without having to withdraw
them from the cabinet.

Get all the facts and figures on compact
high efficiency wideband klystrons from

10 to 60 kW by contacting us TODAY.

Klystrons

USA:
EEV Inc, 7 Westchester Plaza, Elmsford,

NY 10523, USA
Telephone: 9', 4 592 6050
Telex: 6818096 Fax: 914 592 8342

CANADA:
EEV Canada Ltd, 67 Westmore Drive, Rexdale,

Ontario M9V 3Y6
Telephone: 416 745 9494
Telex: 06 989363 Fax: 416 745 0618

UK:
EEV, Waterhouse Lane, Chelmsford,

Essex CM1 2QU, England
Telephone: (0245) 261777
Telex: 99103 Fax: (0245) 50424
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4GRAPHICS

jinni MULTIPLE DISK DRIVES
(REMOVABLE AND FIXED)

MASTER STILL -STORE LIBRARY

STILL -STORE

devices continue to break new ground.
Undoubtedly, the digital processing of

video brings higher quality to the signal
chain through any studio. Or, more cor-
rectly, it should bring higher quality. In-
correct or truncated processing algo-
rithms for interpolation can seriously
degrade the picture.

From the engineer's point of view, the
design of a graphics system falls roughly
into two parts: first, the actual manipula-
tion or handling of the picture and, sec-
ond, the control mechanism. At first
glance it would seem that handling
would be the more formidable task. The
truth is that, if the user is to be given true
creative freedom, the control mech-
anism is usually more difficult than the
video processing.

System designers may be tempted to
merely provide more memory to achieve
the added resolution for higher -resolu-
tion imaging. The speed of calculation,
however, is also an essential factor to be
considered. Designing a system to in-
clude more resolution at acceptable
operating speeds may involve an entire-
ly new topology. Fortunately for TV
products, the computer industry has
forged ahead to develop 32-, 64- and

Figure 2. An integrated digital video system for still -storage and
graphics. The central library mass storage unit is accessed by
local still -store systems as well as the digital art/graphics
systems. All material remains in digital form until on -air presen-
tation.

GRAPHICS STILL -STORE

even 128 -bit -wide processing circuitry to
accommodate advanced video products.

The next step
Now, as the first machines conforming

to the agreed digital standard are begin-
ning to appear, it is appropriate to ques-
tion what the future holds.

The temptation is strong to make all of
the elements of the digital studio look the
same to the user as traditional analog
elements. If we give in to the temptation,
however, will we ever realize the power
of digital technology to its fullest extent,
particularly in the area of control?

Take a switcher, for example. From
the knob -per -channel switchers at the
birth of television came assignable
switchers, mix effects amplifiers, keyers,
rotary wipes and, of course, digital ef-
fects. Desks have grown in size to the
point that special long -armed TDs need
to be bred!

The digital switcher could take the
form of digital electronics underneath a
conventional desk, or it could be radical-
ly different. The proposition is that it
should be radically different.

The same argument applies to editing.
Videotape recorder facilities and the

LOCAL
DISK

DRIVES

I SATELLITE LIBRARY
AND

STILL -STORE GRAPHICS SYSTEMS

NORMAL
CONTROL
STATIONS

sophistication of computer -assisted
editors are amazing technological feats.
A digital edit suite could take the form of
digital VTRs being controlled by a con-
ventional computer editor, or it could be
something radically different. Again, the
proposition is that it should be radically
different.

A change in the edit suite could be
every bit as great as the change brought
about by electronic graphic equipment.

Suppose the technical director sits at a
table and composes edits and transitions
in a manner more akin to movieola-style
film animation than to conventional
computer editing. The edits are related
to the pictures themselves, rather than to
time code. The source of the director's
images is no longer videotape, but
rather, live random-access frame
storage.

Perhaps this is a flight of fancy, but
perhaps it is not. Precursors of tomor-
row's digital studio exist today, from
video graphics creation to video and
audio processing, recording and editing.
Certainly, there also exist the creative
minds that will take us beyond today's
dreams.

I :r4)111
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QUALITY THAT NEVER CHANGES
-EVEN WHEN TECHNOLOGY DOES

tialplig and GI AY '00.2K t Ikegami

A WINNING TEAM! HK -322

When you're looking for the winning combination
in an ever-changing business world, look to
Ikegami and Gray. Ikegami cameras are an
unbeatable combination of quality and perfor-
mance, under the most demanding conditions, in
the field or studio.

The Ikegami/Gray team can handle all your pro-
fessional video needs whether you are in news

gathering, production, or business. Plus, we are
knowledgeable, trusted, and renowned for quality
mobile and fixed system installations.

Gray has been in the broadcast and professional
video systems business for over a decade. If you
strive to be number one in all you do-call your
local Gray office for systems built with Ikegami
cameras-the best in the business.

ALBANY, GA (912) 883-2121
ATLANTA, GA (404) 956.7725

BIRMINGHAM, AL (205) 942.2824
GAINSVILLE, FL (904) 378.2896

KNOXVILLE, TN (615) 523.3107
LITTLE ROCK, AR (501) 758-3234

MEMPHIS, TN (513) 896-1011

MIAMI, FL (305) 591-3637
MOBILE, AL (205) 476-2051

NASHVILLE, TN (615) 883.9175

NEW ORLEANS, LA (504) 733-7265
ORLANDO, FL (305) 896-7414

TAMPA, FL (813) 885.1411

GRAY Isvkiivt,c-v-JNE
CONSUL T AN T S I NC

404 SANDS DR. ALBANY, GA 31705 [912] 883-2121
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Changing
the FCC rules

By Robert D. Greenberg

The FM broadcast band is undergoing a major facelift.

The FCC has recently enacted several
rule changes that affect FM broadcasters
in a number of ways. One of these
changes, Docket 80-90, allocates almost
700 new channels to communities
throughout the United States. In a related
docket, a procedure for applying for
these allocations and other allocations is
described. This docket also developed
the first -come, first -served approach to
license allocation.

Other changes are strictly technical in
nature. One of the technical changes
resulted from a compromise agreement
among broadcasters rather than the FCC.
Another technical change requires that

Greenberg is an engineer with the Federal Com-
munications Commission.

stations allocate financial resources to
resolving complaints about interference.
For the first time, stations are now being
held accountable for their station's signal
interfering with the reception of other
radio and TV signals.

FM blanketing
One new regulation that may affect

stations is the FCC's rule on FM
blanketing interference. Blanketing is
defined as interference to the reception
of other broadcast stations by an FM
broadcast signal of 115dBu or greater
signal strength in the area adjacent to the
antenna of the transmitting station. The
new rule on FM blanketing outlines the
Table 1. The chart below lists some of the im-
portant technical differences between educa-
tional and commercial FM stations.

station's responsibility for satisfying com-
plaints about blanketing for locations
within this defined area. The ruling also
encourages broadcasters to carefully
consider the potential problems with
blanketing when selecting a transmitter
location.

The distance to the 115dBu blanketing
contour is determined by the following
equation:

D (miles) = 0.245 /17
D (meters) = 0.349/F

Where: P = power in kilowatts

New stations are required to satisfy all
complaints of blanketing interference for
a period of one year without cost to the
complainant. This means that the station
assumes full financial responsibility for

FM BAND-TWO BROADCAST SERVICES
FM SPECTRUM

88.1MHZ TO 91.9MHZ 92.1MHZ

20 CHANNELS
107.9MHZ

I80 CHANNELS

CH. 201 TO CH. 220 CH. 221 CH. 300

EDUCATIONAL COMMERCIAL
NUMBER OF LICENSEES

APPLICABLE FCC RULES

HOW THE TWO PARTS OF
THE FM BAND ARE DIVIDED

STATION TECHNICAL
CRITERIA

HOW ALLOCATIONS ARE
MADE

1,500 LICENSEES

SUBPART C

RESERVED FOR NCE
USERS ONLY

USE OF THE NCE BAND IS
GOVERNED BY CASE -BY -CASE
NON-INTERFERENCE
ENGINEERING CRITERIA

ADVANCE RULEMAKING IS
NOT REQUIRED

3,500 LICENSEES

SUBPART B

MAY BE USED BY BOTH NCE
AND COMMERCIAL STATIONS
(NON -RESERVED)

SIX CLASSES, A, B1, B, C2,
C WITH VARIABLE ERP AND

HAAT LIMITS

USE OF THE COMMERCIAL
BAND IS GOVERNED BY AN
FM TABLE OF ALLOTMENTS.
CHANGE VIA RULEMAKING
PROCEEDING
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Still The
Performance Champion!

Broadcast Electronics' FX-30 Exciter.

Kure Ali r96 tae,  6 NC 010 ass or

major market and in over 950
the FX-30 Exciter delivers superior FM sound.

Unmatched Performance.
User testimonials confirm that

the FX-30 means outstanding on the air
sound, that it offers lowest distortion
(THD and IMD typically 0.02%) and that
it delivers typical signal to noise of
80dB or better.

Unmatched Acceptance.
Over 950 satisfied users know how

the FX-30 consistently provides the kind
of results that top broadcasters demand.

Unmatched Reliability.
Field proven dependability, rugged

construction and precision workmanship
from the high quality front panel to the shock
mounted encapsulated modulated oscillator.

Unmatched Conservative Design.
Quality engineered with thorough

attention to detail assures you that ever,'
component in the FX-30 is operated
conservatively.

There are imitations, but if you search the
world over, you won't find a better exciter than the FX-30

For more information and name
of your area RF distributor, call
Bill Harland at 217-224-9600 I=E BROADCAST

ELECTRONICS INC.
4100 N. 24th ST., P.O. BOX 3606, QUINCY, IL 62305-3606
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Queue
A list or line of applicants based
on the date received by the FCC. If
you lose your place in the queue,
you have to go back to the begin-
ning and start over.

TenderabIllty
This is the point where the com-
mission looks for completeness
and consistency. It is the first
stage of the review process.

Acceptability
At this point, the commission will
look for compliance with the
technical rules. Action on some
waiver requests takes place here.

Grantability
This is the last stage of the review
process. The commission will look
for compliance with the legal
rules.

Table 2. There are certain new terms that
engineers should be familiar with if they hope
to submit successful applications. The terms
listed above are now standard with the FCC

rectifying all of these complaints within
the 1 -year period. This requirement does
not include malfunctioning or mistuned
receivers, improperly installed antenna
systems or the use of high gain antennas.
Antenna booster amplifiers and non-RF
devices, such as tape recorders and hi-fi
amplifiers, are also exempt from this pro-
tection.

Persons located outside the blanketing
area are not provided with this same pro-
tection. However, stations are expected
to cooperate with these complainants by

FILING
PERIOD

TENDERABILITY
STUDY

Figure 1. The FCC's new FM station process-
ing system is really very simple to follow. The
chart depicts the various stages through which
an application must pass in order to receive
final approval.

AMENDMENT
PERIOD

STAGE 1
REVIEW

ACCEPTABILITY
STUDY

PETITION
PERIOD

ISTAGE 2
REVIEW

LEGAL STUDY
GRANTABILITY

STUDY

ISTAGE 3
REVIEW

1

WINDOW
OPENS

WINDOW
CLOSES

PUBLIC
NOTICE:

TENDERED

providing technical assistance in deter-
mining the cause of the problems and
providing advice on corrective
measures. However, the stations have no
obligation to resolve these problems.

In an effort to prevent future FM
blanketing problems, the FCC en -

Table 3. Items of an application that can re-
sult in rejection during the third -stage review.

PUBLIC
NOTICE:

ACCEPTED

PUBLIC
NOTICE:
ACTION

courages stations to carefully choose
their transmitter sites. The FCC suggests
that stations balance the need to provide
the requisite signal to the city of license
while minimizing blanketing in-
terference. You may recall that the old
regulations called for the transmitter to
be as near to the center of the city as
possible. Under these new rules, the
transmitter site would ideally be located

1. The proposal does not provide
a signal of 70dBu (3.16mV/m)
or better over the entire prin-
cipal community of license
pursuant to 47 C.F.R. Section
73.315(a).

2. The proposed site is short -
spaced to authorized facili-
ties, reference coordinates
of allotments to Section
73.202, and/or protected
pre -filed applications pur-
suant to 47 C.F.R. Section
73.207.

3. The application does not meet
minimum or maximum power
and antenna height require-
ments under 47 C.F.R. Section
73.211.

4. There are inconsistencies be-
tween the geographic coordi-
nates shown in Section V -B of
Form 301 and the site plotted
on the topographic map. It
should be noted that the geo-
graphic coordinates must be
correct to the nearest second.

5. The specified antenna site
ground elevation does not
agree with the value found on
the site map.

6. The values in the Tabulation
of Terrain Data shown in item
15 of Section V -B of FCC Form
301, which include the appro-
priate antenna heights and
distances to field strength
contours, are not calculated
in accordance with 47 C.F.R.
Section 73.313. If major dis-
crepancies are found in the
heights of antenna radiation
center above average eleva-
tion of the radials of pre-
dicted distances to the
3.16mV/m and 1mV/m con-
tours, the application will be
returned as unacceptable for
filing.

7. The proposed class, frequen-
cy, or community of license
does not agree with the ap-
propriate allotment.

8. The applicant does not have a
reasonable assurance of an-
tenna site availability.

9. The proposed directional an-
tenna (if any) does not meet
the requirements of 47 C.F.R.
Section 73.316 and Section
73.213 of the rules.

10. The information incorporated

11.

by reference to another appli-
cation cannot be used be-
cause:

The applicant is not a party
to the referenced applica-
tion.
The referenced application
is not adequately iden-
tified.
The information in the
referenced application is
not sufficient for the pur-
pose of this application.

The applicant does not meet
the U.S. citizenship require-
ments of Section 310 of the
Communications Act of 1934.

12. The application is late -filed
(i.e., filed after a "filled" win-
dow has been closed) or is
filed before the applicable
window is open.

13. The application is patently in
violation of the international
agreements contained in 47
C.F.R. Section 73.1650(b).

The above deficiencies are not all
inclusive. Applications found to
be defective for reasons not listed
herein will be returned as not ac-
ceptable for filing.

a.

b.

c.
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fast breaking news
location events,_

puts

Nothing can land your
story on the air faster.
News and special events don't always pick
convenient places to happen. But somehow
you have to get to those places, set up, and
be on the air fast.

With COMSAT General's SkyBridge you
can. SkyBridge is a transportable satellite
broadcast service that enables you to
transmit to your studio facility from remote
locations anywhere in the continental U.S.

Live material can be transmitted instantly.
Stories can be edited on the spot and then
transmitted on the spot.

You can't do things any faster.

It puts your station in the driver's seat.
The cornerstone of SkyBridge is a compact,
self-contained satellite broadcast vehicle. Its
2.4 meter antenna can be operated from
inside the vehicle and folds down onto the
top of the van when not in use. And since
SkyBridge provides you with Ku -band satel-
lite time, you can transmit from remote
locations or the middle of a city regardless
of the distance back to your studio. Wher-
ever events are happening, you'll be there
with SkyBridge.
For a very reasonable monthly lease, Sky -
Bridge puts your station in the driver's seat.
For complete details on SkyBridge, call Judy
Blake at (202) 863-7326.

n COMSAT GENERAL
4/.' CORPORATION

950 L'Enfant Plaza, S.W., Washington, D.C. 20024

COMSAT is a registered trademark and service mark of the Communications Satellite Corporation.
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in a sparsely populated area.

NCE-FM rule changes
The FCC has been looking into the

problem of channel 6 interference from
non-commercial educational (NCE) FM
stations with an eye toward several
possible solutions. One area for improve-
ment could come from better -designed
TV receivers. The commission noted that
much of the channel 6 interference was
caused by the inability of TV receivers to
adequately reject adjacent channel
signals. Even though the commission has
the statutory authority to set receiver
standards, it is reluctant to do so. Cur-
rently, the Electronic Industries Associa-

tion/Consumer Electronics Group
(EIA/CEG), with commission participa-
tion, is developing voluntary TV receiver
standards to address the interference
problem. The commission is looking for
voluntary, as opposed to regulatory,
compliance so that it can begin to relax
the FM assignment criteria. As these new
receiver designs enter the marketplace,
much of the channel 6 interference
should be eliminated.

Other technical changes have been
proposed to help the channel 6 in-
terference problem. One change would
allow the use of vertical polarization
powers in excess of that used for
horizontal polarization. Other possible

"User Friendly"
Video Tape Editing System

Sophisticated technology combined with ease of operation is making
the Elecon editing system the first choice among professionals world-
wide. In fact, more Elecon units are used by the high -end Japanese post-

production market than all other brands combined. Experience the
difference that Elecon can make in your operation.

 Compact, versatile integraded system utilizing a conventional CRT display
for ease of operation.

 On line or off line operation flexibility.

 Can be operated as A roll or AB roll system with four video tape recorders.
 SMPTE or optional SMPTE vertical time code and tape -timer.

 Optional 8" floppy disk for Edit Decision List.

 Interfaces to 1/2", 3/4" and 1" video tape recorders.

 Internal 128 events memory (optional up to 512).

NIVERSAL

A lecon INC.
Manufacturer of Professional Broadcasting Equipment

903 S. Lake St., No. 102  Burbank, CA 91502  (818) 846-6220
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remedies include the use of receiver
filters and the co -location of NCE-FM and
channel 6 transmitters.

All of these proposals have effectively
been adopted in the form of a com-
promise agreement jointly submitted by
the Association of Maximum Service
Telecasters, the National Association of
Broadcasters, Taft Broadcasting Com-
pany, McGraw-Hill Broadcasting Com-
pany, Storer Broadcasting Company,
Corporation for Public Broadcasting, Na-
tional Public Radio and the National
Federation of Community Broadcasters.
The primary provisions of this com-
promise include:
 Power limitations for new NCE-FM sta-
tions are based on an equation such that
the predicted interference occurs to no
more than 3,000 TV -6 viewers.
 Increased NCE-FM power if remedies,
such as vertical polarization, careful
transmitter site placement or receiver
filters, are used. In those situations
where filters are the adopted method,
the station is required to furnish a max-
imum of 2,000 units.
 Continued studies will take place on
the interference problem. The studies
will attempt to better define the extent of
channel 6 interference and examine im-
provements in TV receivers as the
ultimate solution.
 All current NCE-FM stations are grand -
fathered with provisions for future
changes in facilities.

Docket 80-90
The most far-reaching FCC rule change

centers on Docket 80-90. This docket
made four basic changes in the FM allot-
ment structure. Because of these
changes, many stations are now required
to either upgrade their facilities or be
subject to reclassification (down -rating)
to another (lower) class of station. The
basic changes are as follows:

 Stations with Class A facilities can now
operate on the 60 Class B and C chan-
nels.
 The number of station classes increases
from three to six. The three new classes
are B1, CI and C2.
Existing Class B and C stations are re-
quired to meet or exceed minimum facili-
ty requirements or be reclassified to the'
appropriate class.
 The commission's technical FM rules
are converted to the metric system of
units.

Let's look at what one of these new
rules means for a typical Class C station.
If that station has an antenna height
above average terrain (HAAT) of 600
feet (or 183 meters) and an ERP of
80,000W, it will be down -rated to Class
C I . Stations need to be concerned about
this down -rating process because it af-
fects the applicable mileage separation
rules. In other words, if your station is
down -rated from a C to a Cl, you have a
smaller protection area than before. The
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FACT!
AUDIO PRECISION SYSTEM ONE:

Performs most audio tests 3 to 10 times faster
than the fastest audio

test and measurement equipment
presently available.

Delivers industry -leading
residual thd + n, noise, flatness;

tests 16 -bit digital systems to
manufacturers specifications.
Provides real time test results

graphed on screen;
paper print-out at the touch of a key.

Comes bundled with software
package for all common audio tests;

runs automated tests
20 minutes out of the box.

Allows expansion with future
modules for additional audio tests.

Total system cost, including computer
and standard three year warranty

on System One, is Y2 the price
of other automated audio test systems.

System THD + N 0.001%

Noise 1.5
22k BW ( - 114 dBu)

Flatness 0.05 dB

Nil 11=1 WW1

DI ST(%TIID, 81 t HMI( VIREO (
13.81 . .

I

I

NNN7. 2N.
I I I, 1®k

_PROOF!...
While we can't prove the distortion and noise
specs without an actual demonstration, we can
show the ease of use and flexibility of the
graphics with a demo disk that can be
used in any IBM PC compatible computer.

Audio
precision

Now, that's the way to test audio!

If you would like more facts and the proof, return the coupon to:

Audio Precision
PO. Box 2209
Beaverton, OR 97075
503/297-4837 1-800/231-7350
TELEX 283957 AUDIO UR

I have enclosed $10, please send demo disk and literature.

Send literature only.

Name

Address
City State/Country ZIP

Company Phone
IBM it o registered trademark of Irnernatiorial
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Canon Broadcast
Designed to meet alyour

PV40x13. = for 30mm and 25mm cameras.
The Olympian-proven at the 1984 Olympic
Games, its 40X reach is perfect for sports and
all outdoor broadcast operations.
Focal length: 13.5-540mm (27-1080mm w/built-in

extender)
Max. Relative Aperture*: 1:1.7 through 270mm
25mm format 1:2.8 at 540mm

J15x8.5BIE for 2/3" cameras.
2/3" Economy- full utility for all studio
situations, combining a 15X zoom ratio with
an M.O.D. of under two feet, a 54° angle of
view and high sensitivity throughout the range.
Focal length: 8.5-128mm (17-256mm w/built-in

extender)
Max. Relative Aperture: 1:1.6 at all focal lengths

P18x15BIE for 30mm and 25mm cameras.
The Widest-a very wide 60° angle of view
plus incredible edge -to -edge sharpness,
fidelity and sensitivity. Supplied with 1.5X and
2X built-in extenders plus pattern projector.
Focal length: 15-270mm (30-540mm w/2X extender)
Max. Relative Aperture*: 1:2.1 through 218mm
25mm format 1:2.7 at 270mm

J18x9BIE for 2/3" cameras.
Greater Reach, Lighter Weight-nothing
matches the 18X zoom power of this lens-and
it weighs less than 4 lbs.! It increases the
flexibility of any portable camera.
Focal length: 9-162mm (18-324mm w/2X extender)
Max. Relative Aperture: 1:1.7 through 116mm

1:2.4 at 162mm

oto

gh Resolution Lens for 30mm
and 25mm cameras.
A Unique Design- featuring extensive use of
Fluorite lens elements, this lightweight, compact
14X studio lens provides high sensitivity and
critical sharpness at all focal lengths.
Focal length: 12.5-175mm (1.5X and 2X extenders built-in.
Max. Relative Aperture*: 1:1.6 at all focal lengths
25mm format

\\VIW/,

-3V
J14x8 BIE High Resolution Lens for 2/3" cameras.
Super wide (60°) and super sharp from corner -to -
corner. This compact lens also provides a 14X
zoom ratio and built-in 2X extender.
Focal length: 8-112mm (16-224mm w/built-in extender)
Max. Relative Aperture: 1:1.7 through 91mm

1:2.2 atil2mm



,0104,

31J45x9.5 BIE for 2/3" carr eras. //I \\
Incredible 45X reach with your 23" cameras,
Perfect for sports and all outdoor E.F.P.
applications.
Focal length: 9.5-430mm (19-860mm w/built-in

extender)
Max. Relative Aperture: 1:1.7 through 201mm

1:3.0 at 430mm

J13x9BIE for 2/3" cameras.
The Portable Standard-used by cameramen
around the world under all conditions,
the J13x9BIE is a proven performer with
superior sharpness anc sensitivity.
Focal length: 9-118mm (18-236mm w/2X extender)
Max. Relative Aperture: 1:1.6 through 99mm

1:1.9 at 118mm

J25x11.5BIE for 2/3" cameras.
Greater Reach-a 25X zoom lens designed
specifically for 2/3" cameras. The power and
scope of 1" systems, the economy and
efficiency of your 2/3" cameras.
Focal length:11.5-288mm (23-576mm w/2X extender)
Max. Relative Aperture: 1:1.6 through 220mm

1:2.1 at 288mm

J15x9.5 for 2/3" cameras.
Quality plus Economy-you can't buy more lens
for less money. Lightweight and sensitive, it meets
the neecs of both cameramen and accountants
yet lives up to its Canon name.
Focal length: 9.5-143mm
Max. Relative Aperture: 1:1.8 through 112mm

1:2.3 at 143mm

J20x8.5BIE for 2/3" cameras.
Two Assignments-use a 13X zoom for E -JG,
use the J20x8.5BIE for studio or outdoor
broadcast assignments-with the same 213"
camera!
Focal length: 8.5-170mm (17-340mm w/2X extender)
Max. Relative Aperture: 1:1.6 through 130mm

1:2.1 at 170mm

J8x6 B Ultra Wide -Angle Lens for 2/3"
cameras.
The widest of the ultra -wide zooms at 72.5?
this incredible 8X lens also has a M.O.D. on
only 11"-it's great for interviews!
Focal length: 6-48mm
Max. Relative Aperture: 1:1.7 through 33mm

1:1.9 at 48mm

Canon
Optics Division

Canon USA, Inc., Head Office: One Canon Plaza, Lake Success. NY 11042 (516) 488-6700
Dallas Office: 3200 Regent Blvd., Irving, TX 75063 (214) 830-9600. Chicago Office: 140 Industrial Drive, Elmhurst, IL 60126 (312) 833-3070

West Coast Office: 123 Paulanno Avenue East, Costa Mesa, CA 92626 (714) 979-6000
Canon Canada, Inc., 6390 Dixie Road, Mississauga, Ontario L5T1P7, Canada (416) 678-2730 1985 Canon U S A . Inc
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same rules apply to a Class B station
down -rated to B1 status.

In a related docket (Docket 84-231),
the FCC amended the FM Table of
Allotments by adding 689 new
allotments to communities throughout
the country. This was the FCC's first ac-
tual step toward implementing Docket
80-90. The commission released the first
80-90 channel (channel 243) by Public
Notice dated Sept. 27, 1985. The window
open date was Oct. 15, 1985, and the
window close date was Nov. 15, 1985.
The commission will periodically release
public notices, announcing window open
and close dates for the 80-90 channels.

First -come, first -served
In what has recently been viewed as

the most controversial action by the
commission, Docket Number 84-750 sets
up new procedures for the filing of ap-
plications for allotments and licenses.
The so-called first -come, first -served rule
includes the following provisions:
 Procedures for filing applications for
the 689 new allotments.
 Procedures for filing applications for
the current 152 vacant allotments as well
as future individual allotments generated
by rulemakings.
 Procedures for modifying existing FM
commercial facilities.
 Elimination of the A cut-off list pro-
cedures for commercial facilities, replac-
ing it with a window/first-come, first-

served processing system.
One important aspect of these new

procedures is the up -front screening ap-
proach to processing applications. Under
this new procedure, site availability cer-
tification and strict adherence to the
multiple ownership rules will reduce
speculative filings that frustrate both the
commission and serious applicants.

The new policy allows the commission
to summarily return any application not
meeting all of the technical criteria on
the first review. Some engineers have

1-ENVIRONMENTAL IMPACT
2-U.S. CITIZENSHIP
3- PUBLIC NOTICE
4-CHARACTER ISSUES
5- FINANCIAL ISSUES
6-EEO
7-MULTIPLE OWNERSHIP
8-PETITIONS TO DENY
9-MAIN STUDIO IN CITY OF

LICENSE
10-SITE AVAILABILITY
11-FAA REQUIREMENTS
12 - INTERNATIONAL

REQUIREMENTS
13-WAIVER REQUESTS
14- INTERAGENCY

REQUIREMENTS

Table 4. The acceptability study reviews the
items shown here. This second -stage review
covers the technical aspects of the application.

STAGE 1

Minor-cl-ange application
processing procedures.

2 -STAGE PROCESSING

STAGE 2

If-- 30 DAYS -

WINDOW
OPENS

WINDOW
CLOSES

AMENDMENT
PERIOD

PUBLIC NOTICE OF
TENDERABILITY/
ACCEPTABILITY

PUBLIC NOTICE OF
ACTION

NOTE: INFORMAL OBJECTIONS MAY BE FILED AGAINST MINOR CHANGE APPLICATIONS
AT ANY TIME PRIOR TO GRANT. PETITIONS TO DENY AGAINST MINOR CHANGE
APPLICATIONS WILL BE TREATED AS INFORMAL OBJECTIONS.

Figure 2. Minor change applications need to pass only through the 2 -stage processing system.

criticized this approach because it
prevents applicants from correcting their
applications, even if the FCC finds only a
minor error. Once an application has
been rejected, it can be refiled, but it will
be considered as a new application. In
other words, the refiled application will
carry a date corresponding to when it
reaches the FCC. The applicant's original
place in the queue has been lost and
cannot be retained. In those cases
where licenses are decided on a first-
come, first -served basis, you can see why
it is crucial to have an error -free applica-
tion.

In order to understand these new pro-
cedures, there are a number of terms
that you need to know. Table 2 lists these
important terms and their definitions.
You must become familiar with them if
you want to be successful in filing any
applications with the FCC.

3 -stage review
Let's now turn to the actual processing

procedure for new allocations and major
change applications. The new FCC pro-
cedure consists of a 3 -stage review pro-
cessing system as shown in Figure 1.

The first stage is the tenderability
study. In this stage, the application is ex-
amined for completeness and consisten-
cy. If the application is found tenderable,
a public notice will be issued, triggering a
30 -day amendment period. It is impor-
tant to remember that this amendment
period may not be used for tenderability
purposes. You cannot modify anything in
the application just to make it acceptable
under the first examination process.

The second stage is the acceptability
study. In this stage, the commission looks
for compliance with the technical rules.
If any requests for waivers have been
made, they will be reviewed in this stage.
If the application is found acceptable, a
public notice will be released, triggering
a 30 -day petition -to -deny period. Table 3
lists some of the factors that can trigger a

rejection at this stage of the review pro-
cess.

The third stage is the grantability
study. At this point, the commission will
look for compliance with the legal rules.
Table 4 lists some of the factors con-
sidered by the commission at this stage
of the review process.

If your application clears this hurdle
and you are the only applicant, your ap-
plication will be granted and the public
notice will be issued. If you are in a
mutually exclusive situation, you will be
designated for a comparative hearing,
and the commission will issue a public
notice announcing that action.

Minor changes
The new process for a minor change

application consists of a 2 -stage review.
(See Figure 2.) The tenderability and ac-
ceptability studies will be completed at
the same time. Upon completion, one
public notice of tenderability/accep-
tability will be issued. If no amendments
are required and no objections filed, the
final public notice will be issued at the
time your application is approved.

The key to success
The first and most important key to fil-

ing a successful application is to begin
the work far in advance of the closing
window date. Don't put off the work until
the last minute. Second, look it over for
accuracy and then look it over again. As
another check, have someone not direct-
ly involved with the project go through
the application. Sometimes, a newcomer
can spot something that you have
overlooked. Finally, file your application
early in the window. Remember, in some
cases, the difference between being
granted the application and losing out is
simply the date it was filed with the FCC.

Editor's note: The opinions expressed by the author
are not necessarily those of the Federal Communica-
tions Commission.

I
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FINISH UP ON TIME WITHOUT SACRIFICING QUALITY.

You want it quick and you want it good. In
today's competitive postproduction audio/
visual scene, the rewards go to those who
can produce results that are quick and
good. That's why TASCAM designed the
MS -16 1" 16 -track recorder-to bring
together top-notch audio quality plus pre-
mium features that streamline production
and move you ahead of schedule.

Quality reproduction starts with the
heads, and TASCAM has three decades of
design experience behind the MS -16's new
micro -radii heads. They bring "head
bumps" under control and ensure flat fre-
quency response. And unlike most tape
machines, the MS -16 record/sync and play-
back heads are identical in performance.
Because sync response equals repro response
on the MS -16, you can make critical EQ
and processing decisions on overdubs or
punch -ins without having to go back and
listen a second time. You get what you want
sooner and with fewer headaches.

The MS -16 cuts down on the time you
spend locking up with other audio and
video machines as well. A 38 -pin standard
SMPTE/EBU interface affords speedy, single -
cable connection with most popular syn-
chronizers and editing systems. It's the easy,
efficient way to get the most out of today's
sophisticated synchronization equipment.
The MS -16's new Omega Drive transport is
tough enough to stand up to long days of
constant shuttling... while handling tapes
with the kid -glove kindness they deserve.

Record/Function switches for each track
allow effortless, one -button punch -ins.
Input Enable allows instant talkback dur-
ing rewinds, fast forwards and cue searches.
These features speed you through sessions
and let you concentrate on the project at
hand ...not on your tape machine.

Take a closer look at the MS -16. See your
TASCAM dealer for a demo or write us for
more information at 7733 Telegraph Road
Montebello, CA 90640.

THE TASCAM MS -16 SIXTEEN TRACK

TASCAM THE SCIENCE OF BRINGING ART TO LIFE.

© Copyright 1985 TEAC Corporation Of America Circle (42) on Reply Card



The future of ITFS
By Carl Bentz, TV technical editor

Instructional Television Fixed Service, a service that has been slow in
coming, may now be about ready to take off.

Anumber of problems have beset ITFS
since it was established by the FCC in
1963. Although some engineers have
said the letters are a code for In The
Future Sometime, ITFS actually stands
for Instructional Television Fixed Serv-
ice. ITFS was originally developed to
share the 2.5GHz to 2.69GHz spectrum
with the Private Operational Fixed Serv-
ice (POFS) and was restricted in use to
educational organizations for educa-
tional purposes. However, this spectrum,
which would have allowed for expanded
educational TV (ETV) activity, presented
technical problems at that time. And
because of limited funding for ETV,
equipment development was delayed.

It is easy to understand why many
broadcast engineers in the '60s thought
that ITFS was meant to be sometime in
the future. However, eight years after its
introduction, the FCC officially allocated
28 of 31 possible channels to ITFS. Three
channels were retained for POFS use, but
the door was opened for ITFS. By 1971,
127 systems operated 370 on -air chan-
nels, and by 1977, 175 licensees served
7.5 million students, ranging from pre-
school to post -graduate.

In 1982, the FCC was deluged with
more than 250 applications, indicating a
new interest in the service. Many ap-
plications requested rules waivers. A
number of technical rule changes and a
loss of eight channels to common carrier
services resulted. However, the fact that
ITFS was victorious over strictly com-
mercial operations on the other 20 chan-

At receiving sites, equipment is simplified to a
small antenna with a mast -mounted LNA/re-
ceiver. Power is inserted in the VHF RF cable
leading to the viewer's set.

nels was heartening.

NNS debut
FCC rulemaking produced a number of

changes that will be in effect when the
PBS National Narrowcast Service (NNS)
officially signs on -air in February. In a
15 -week demonstration, NNS will aug-
ment educational efforts of PBS affiliate

UHF and VHF transmissions in 21 cities.
The 5 -hour, 5 -day -a -week schedule will
carry college credit courses with continu-
ing education, career training and pro-
fessional development materials com-
pleting the fare.

In all, 375 hours of programming will
be relayed to the 21 test markets via the
PBS satellite interconnect for transmis-
sion to business and college subscribers
via ITFS and addressable cable. Five live
seminars are planned to feature interac-
tive audio feedback. Subject areas for the
programming will include first -line
supervision; middle and executive level
management; computer literacy and ap-
plications; effective communications;
sales and marketing and basic skills
development.

Initially, PBS, its affiliates and the An-
nenberg/Corporation for Public Broad-
casting project will fund the program-
ming. After the 15 -week demonstration,
however, NNS will be on its own, sup-
ported by subscriber, student enrollment
and course license fees.

ITFS technicalities
An auxiliary to ETV, ITFS systems are

licensed for educational and cultural
development programming. The contin-
uing education, in-service training and
skills development material may be used
by other organizations, such as hospitals,
colleges and businesses. Receiving sites
must be reported on the station license
application.

Continued on page 74
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Wipe out
recorded
materia

Model 1400
One -inch video
tape eraser

Hundreds of studios and
production facilities nationwide

save on tape cost without
sacrificing recording integrity by

using a Garner magnetic tape
eraser. Garner outperforms all

others in depth of erasure, speed
of operation, dependability and

durability. The complete line
includes erasers for 1" high-

coercivity video tape, video
cassettes, audio tape and

computer media.

Write or call our toll -free number
for a free brochure.

Toll -Free 800-228-0275

4800 N. 48th St., Lincoln, NE 68504, (402) 464-5911/TELEX 438068

Model 105
Audio and
computer tape
or disc eraser

industries

Model 270
Video cassette
tape eraser
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Vcleo Cassete

3M -SCOTCH UCA-60 130

120

Video tape dropout measurements-beginning. center. end @ 5uS. 16013

110 NUMBER OF
100 DROPOUTS
90 PER MINUTE
80

70 '

SCNYKCA-60K - - - - 60 .

FUJI KCA-60 - - 50
AGFA-KCA-606P  - 

40

AMPEX BCA-60 - 30 .,  "--- .EASTMAN KCA-60 - 20

10

0
Beginning Center End

Measurement Position
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EASTMAN VI 10 TAPE

WINS ROPOUT TEST.

Six leading brands of 3/4 -inch broadcast -

quality video cassettes were recently
tested by an independent lab for a

major video publication. When it came

to dropouts, Eastman professional
video cassettes outperformed every
other tape tested. For a reprint of the
published test results, write to Eastman
Kodak Company, Dept A -306L 343

State Street, Rochester, NY 14650. And
for more information about Eastman
professional video cassettes, call 1 800

44 KODAK, Ext 861 (1 800 445-6325,
Ext 861), or contact your nearest dealer

in Eastman professional video products
or your Kodak sales and
engineering representative. Kodak

ATLANTA: 1404) 351-6510  CHICAGO' 1312) 654-5300  DALLAS: 12141 351-3221  HOLLYWOOD:
12131464-6131 *HONOLULU:1808)833-'661  NEW vORK: 1212) 930-7500

SAN FRANCISCO: 14151989-8434  WASHINGTON, DC: 17031 558-9220  MONTREAL 1514) 761-3481  TORONTO: 1416) 766-8233  VANCOUVER: 1604; 986-1321
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CCetec Antennas
EXCELLENCE
IN ANTENNAS

* ALL ELECTRICAL
CONNECTIONS
FIRMLYBOLTED

a

* ASSEMBI4ED ESTED
AND MEASURED

BEFORE SNIPPING

* TWO YEAR WARRANTY

* BEAM TILT& NULL FILL

FOR A STANDARD
BATWING OR ACPSPIRAL
ANTENNA, YOU SHOULD

GET THE CETEC PICTURE.
EXCELLENCE IS ALL WE DOI

CHECK WITH FACTORY
SALES OR YOUR

FAVORITE DEALER

eCetec Antennas

USE CETEC ANTENNAS
THE EDGE

IN EXCELLENCE
6939 Power Inn Rd.

Sacramento, CA 95828
(916) 383-1177
TELEX 377321

Group & Video Aural Response
Channel Carrier Carrier Channel

MDS I 2154.75 2150.25
MDS II 2160.75 2156.25

A-1 2501.25 2505.75 2686.0625
B-1 2507.25 2511.75 2686.1875

A-2 2513.25 2517.75 2687.0625
B-2 2519.25 2523.75 2687.1875

A-3 2525.25 2529.75 2688.0625
B-3 2531.25 2535.75 2688.1875

A-4 2537.25 2541.75 2689.0625
B-4 2543.25 2547.75 2689.1875

C-1 2549.25 2553.75 2686.3125
D-1 2555.25 2559.75 2686.4375

C-2 2561.25 2565.75 2687.3125
D-2 2567.25 2571.75 2687.4375

C-3 2573.25 2577.75 2688.3125
D-3 2579.25 2583.75 2688.4375

C-4 2585.25 2589.75 2689.3125
D-4 2591.25 2595.75 2689.4375

E-1 2597.25 2601.75
F-1 2603.25 2607.75

E-2 2609.25 2613.75
F-2 2615.25 2619.75

E-3 2621.25 2625.75
F-3 2627.25 2631.75

E-4 2633.25 2637.75
F-4 2639.25 2643.75

G-1 2645.25 2649.75 2686.8125
H-1 2651.25 2655.75

G-2 2657.25 2661.75 2687.8125
H-2 2663.25 2667.75

G-3 2669.25 2673.75 2688.8125
H-3 2675.25 2679.75

G-4 2681.25 2685.75 2689.8125

Group A, B, C, D assigned to ITFS.
Group E, F assigned to MDS.
Group H assigned to POFS.
All frequencies given In MHz.
MDS visual and aural carriers may be Inverted upon the operator's decision.

Table 1. ITFS/MDS band frequency assignments.

Continued from page 70
A block of four channels is allocated to

a licensee (see Table 1). Each channel in
the block is 6MHz wide and essentially
forms a standard NTSC signal. Video is
amplitude -modulated, while audio is
frequency -modulated onto a VHF chan-
nel, then mixed upward to the ITFS car-
rier frequency.

Only FCC type -accepted transmitters,
rated at 10W, will be licensed. A single
channel at 10W will provide a usable
signal at line -of -sight locations between
17 and 20 miles away. In multichannel
operation, the distance is reduced by
several miles by losses in the channel
combiner network. Waivers could permit
use of 100W transmitters, if the need for
increased power can be proved and if in-
terference is not created for other ITFS
operators.

A single wideband antenna transmits
the four channels of a group simultane-
ously. Most often omnidirectional
antennas are used, although directional
antennas may be more practical, de-

pending upon the receiving site loca-
tions. All four channels from a given
transmitting antenna have a common
polarity, either horizontal or vertical.

Temporary and repeater installations
may be operated under the license. A
temporary transmitter site allows pickup
of programming to expand the service
with live seminars from remote loca-
tions. Repeaters may be needed to get
signals from more distant temporary
sites to the main transmitter.

Technically, 2 -way video links exist.
Practically, however, interactivity will
use 2 -way audio response facilities.
Specific frequency allocations for audio
response fall between 2.686025GHz and
2.6898125GHz. Each 125kHz-wide chan-
nel is assigned to an ITFS channel and
may carry AM or FM intelligence. If AM,
modulation must not exceed 100%; if
FM, deviation must not exceed ±25kHz.
Using standard telephone lines for audio
interactivity, however, may prove more
feasible.

Signals at receiving sites must present
Circle (45) on Reply Card
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731 Sansone Street, San Franciscc. CA 94111 415-392-0300 Dolby and the double D symbols are trademarks of Dolby Laboratories Licensing Corporation. Dolby Labs 1985
S85/6495
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Figure 1. A block diagram
for an NNS ITFS station. It
operates primarily via com-
puter automation.

ITFS
TRANSMITTER

AUDIO 8 VIDEO
DISTRIBUTION

ITFS PROGRAM
AUDIO & VIDEO

SWITCHING

TITLER

AUTOMATION
COMPUTER

a S/N ratio of 43dB or greater, based on
a maximum parabolic dish size of six
feet, but smaller antennas would be pre-
ferred. This ratio falls 3dB short of the

VCR 1

VCR 2

VCR 3

VCR 0

PARENT PBS
UNPMPIF

,

REMOTE
RECEIVER

46dB excellent picture quality deter-
mined by the Television Allocations
Study Organization (TASO) and means
you might detect slight snow.

The ITFS system design must take into
account all microwave experiences
caused by atmospheric effects of precipi-
tation and temperature inversion and
line -of -sight path requirements. In other
words, the path from transmitter to
receiving sites must be designed and
must consider Fresnel zones, possible
radio -opaque obstructions and reflecting
surfaces (buildings, towers and bodies of
water).

Visual and aural carrier frequencies
must be checked at least once each
month. The visual carrier tolerance is
within + 60kHz. The aural carrrier must
remain within + 1 kHz of 4.5MHz above
the visual carrier. The visual carrier may
not increase to more than 110%, while
aural power must stay between 10% and
70% of visual power.

Technical relief
The transmitted signal must meet

NTSC requirements, but the originating
equipment need not meet the stringent
requirements of the standard broadcast
studio. Video and audio signals must
meet quality levels, agreed upon by both
the transmitting and receiving parties.
Strict adherence to RS -170 is not re-
quired, which reduces equipment costs
for the transmitting party.

For example, if current 1/2- and 3/4 -inch
VCR equipment provides acceptable im-

audiP sdigital
S

TC-4
BROADCAST

DIGITAL
PROCESSOR

TC-4 DIGITAL DELAY

 6.8 SECOND DELAY
 15 KHz BANDWIDTH

 85 db DYNAMIC RANGE
 ACTIVE, BALANCED INPUTS & OUTPUTS

 ADJUSTABLE REBUILD RATE AFTER MEMORY DUMP
 FULLY REMOTEABLE

 MONO OR STEREO

A great value at

$1,645
MONO

Another quality broadcast product exclusively represented by.

For more information or name
of distributor near you, call:

800-423-1082
1000 S. Bertelsen Road, Suite 4

Eugene, OR 97402

Z -C omm
PO 1301 Solana Beach, CA 92075 619-481-5999
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Faster than a speedy
floppy disk,

More powerful than a
personal computer,

and able to leap
long distance remotes
with a single button,

it's . . .

MI WO W. MS

ant -r 111t17%...
OV,001

1985, Sound Technology Circle (48) on Reply Card

THE NEW SOUND TECH
3000 SuperSeriesTM
Programmable transmission/
audio test system

Specifically designed for broadcast engi-
neers, our new 3000 Series consists of two
fully -programmable, two -channel, compact
and portable components: an Audio Gen-
erator (3100A) and its companion Audio
Analyzer (3200A).

GENERATOR OR ANALYZER,
SUPERFAST-SUPERPERFORMANCE.

To accomplish a comprehensive audio
proof with other test equipment can take as
much as 4 hours. In less than sixty seconds
our system will deliver the same precise
data.

Just want to check a distortion spec?
How about 500 msec? Level? Would you
believe 30 msec?

The SuperSeries lets you design your
own test routines and store them in pro-
grammable, non-volatile memories. Why go
through time-consuming. tedious and super-
fluous external computers or controller pro-
gramming if you don't have to? In fact. forget
flipping floppys entirely!

The Generator outputs sine and square -
waves. SMPTE IMD, Tone -Burst and Sine -
Step. Output level is +30 to -90 dBm. RF is
completely eliminated by fiber-optic signal
isolation.

The Analyzer can make more measure-
ments than any other test system presently
available: flat & filtered level. SIN. THD vs.
Level Sr Freq., SMPTE IMD, phase error,
channel separation - even Quantization
noise. Naturally, both units are electronically
balanced and floating.

FR( SUPER COMMUNICATIONS
In addition to GPIB and RS -232 inter-

faces, the SuperSeries can talk to each other
easily because of our exclusive FSK com-
munications protocol. This means you can
perform any kind of automated test, in any
sequence. in any application, without the
need for an external computer, controller or
separate communications line.

The 3000 SuperSeries are available as
separates (pictured) or together in a single
mainframe. Options are limited, and there's
a 2000 Series for less demanding. but
equally important test requirements.

Contact us now for full technical data
and prices which will undoubtedly be more
good news.

Here on the Daily Planet, and in a world
of injustice, your biggest crime would be to
ignore the facts from the mild-mannered
company.

S sounio
 TECHNOLOGY

1400 Dell Avenue
Campbell. California 95008 e Best(408) 378-6540

Telex: 357445 A th
Po est'



Seven automatically operated
cluded in the KCPT-TV 19 (Kansas City, MO)
system. The six VCRs at the right are for
longer program segments and recording. At
the left, there is another unit designated for
short program items.

age stability, then time base correction is
not an origination requirement. Most' will
prefer to use TBCs, however, as taping of
NNS material for repeat and delayed

VCRs are in -

presentation is planned.
If all programming came directly from

the NNS satellite feed, correction would
not be necessary. Some stations will use
frame synchronizers for local title keying
and IDs. Split-screen presentations of
remote and studio images will require
synchronization.

Non-standard video signals, contained
with the 6MHz bandwidth, are not
precluded by the rules. Waivers have
allowed transmissions of SECAM-60 for
special purposes. Actual video signal
quality is the responsibility of receiving
and sending parties.

Subcarrier rulings for ITFS carriers
closely follow current broadcast regula-
tions. Data and voice information are

° allowed.
Waivers to the regulations can allow

ITFS signal delivery to CATV systems for
o carriage on cable channels that are not
0 available to the general cable viewer. A

determination of the cost of cable recep-
tion must include subscriber access to the
special service channel (similar to pay
services).

Although educational programming
might be desirable, direct transmission
into homes defeats the closed circuit
nature of ITFS. The cost of direct recep-
tion at home from an 1TFS transmitter
will generally involve an expense

averaging $3,500.

Possible problems
Engineers accustomed to UHF and

VHF signals will find the 2.5GHz to
2.686GHz spectrum to be both similar
and different. First, because the spec-
trum is termed microwave, ITFS trans-
missions are almost exclusively line -of-
sight. Passive reflectors can be used in

Control for the 1TFS equipment includes an
automation computer with CRT, keyboard,
disk drives and printer. Additional equipment
includes monitoring and titling units.

reaching otherwise impossible sites.
Some frequency -sharing with TV ENG

systems may occur. The directional
nature of both ENG microwave and ITFS
receiving antennas will technically avoid

This new QuantAural QA -100 Audio
Program Analyzer gives you the advantage
in competitive broadcasting

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

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

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

NS TRUMEN TS
932 PHILADELPHIA AVE. SILVER SPRING, MD 20910
(301) 589.2662

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

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

QuantAural is a registered trademark.

Circle (49) on Reply Card
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Maintain network-quality
color performance with
6/IMPRECISION NTSC
video test instruments

Model 1210 NISC Vectorscope 51995 Model 1265 Waveform Monitor $1995

1111

1111111/501 111111

1

Faalirai+Gri

,44i, nix

N LOCI

POwER F",,rw

1260 FEATURES:

 RGB OUTPUTS

 GEN LOCK
 INTERLACED OR PROG.

SCAN

 BUILT-IN MODULATOR

 MULTI -BURST TO 7.0 MHz

 TCXO STABILITY

 BLACK BURST

11111111111

w. MU 311111

1260 NTSC GENERATOR
COLORBURST

on4 1 car 4.
Far UAW

41J1.1 NADU*

Os 15

For the complete picture on these new video test
instruments, see your local distributor or call
B&K-PRECISION at 1 312 889 9087.

`(PRECISION

MULTIBURST

wioaraam 4/1 an A

DYNASCAN
CORPORATION

WAVIIPORM MONITOR

J D 358 4 2r,41, 41 AN

114X14.44

1260 generates
12 patterns, including ''''
circle, bar and
crosshatch patterns

6460 West Cortland Street  Chicago, Illinois 60635 .312/889-9087
It- ternatiolal Sales, 6460 W. Cortland St., Chicago, IL 60635
, Canadian Sales, Atlas Electronics, Ontario

South and Carat& American Sales, Empire Exporters, Plainview, NY 11803

littsliirAto

VIDEOsr,

Model 126o N I% Generator SI695

--5,n " &TURES:
12 KV ACCELERATION
POTENTIAL

ALL CONTROLS ARE
FRONT -PANEL MOUNTED
STANDARD HALF -RACK
MOUNTING
BUILT FOR CONTINUOUS
DUTY OPERATION

SPLIT FIELD VIEWING OF
LINES 13-22 ON 1265

Circle (50) on Reply Card
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set-up and
selectable input%



interference to ITFS. Practically,
however, a possibility exists for occa-
sional inter -service signal interference.

Spurious emissions at more than 3MHz
outside the upper and lower edge of each
6MHz channel must be attenuated more
than 30dB below the visual carrier of the
assigned channel for transmitters rated
at 10W or less. Out -of -band attenuation
for transmitters rated greater than 10W
must be more than 40dB.

If an area has only one ITFS operation
(for example, channel group A),
receivers separate the four channels easi-
ly. If there is additional activity on group
B channels that interleave with the A
group system, adjacent channel in-
terference is highly probable.

Several steps can be taken to reduce
interference. First, common sync should
be used with video on all channels of a
group. Second, if possible, the transmit-
ting antennas for both groups should be
co -located. Polarity differences between
the antennas significantly reduce recep-
tion by group B receivers of group A
signals. Also, co -location of antennas
simplifies the problems of signal over-
loading, if a group A receiver were closer
to the group B transmitter.

The limited coverage of ITFS signals
suggests that channel groups may be
assigned to other users at relatively short
distances. If such an assignment is pro-

posed, directional transmissions can
avoid excessive co -channel interference
for receiving sites of the initial facility.
The ratio of received carrier level from
the desired to undesired transmitter must
be 42dB or greater.

VAIN7111 woo
NNS downlink TVRO is situated on the TV sta-
tion studio roof and is less prone to van-
dalism. An ice -bridge protects the feedline
from falling ice off a nearby transmission
tower.

Beyond education
If the PBS NNS demonstration is suc-

cessful, coverage expansion is planned.
Additional ITFS facilities will be installed
at PBS affiliates according to the de-
mand. Many school districts currently
use the band and usage is expected to
continue. The current rules allow
licenses to non-profit educational
organizations only.

You'll meet your
match with our

EDITING
CONSOLES
No matter what VTR equip-
ment you use, Winsted offers
Editing Consoles to match
your requirements! Our de-
signs are based on consulta-
tions with professional users
like yourself.

You've chosen your VTR
equipment carefully, to meet
your specific needs. Now
choose the Editing Consoles
that fit yourequipment - qual-
ity consoles from Winsted.

For our free lull -color FULL -
LINE CATALOG and the name
of nearest dealer, canton -free:

800-328-2962
TELEX: 910-576-2740

Misted
9801 James Circle

Minneapolis, MN 55431

Do commercial ventures threaten to
take frequencies away from the service?
It has already happened, once in 1971
and again in 1983, when first block H
was assigned to OFS, then blocks E and F
(see Table I) were re -allocated to com-
mon carrier services. MDS (Multipoint
Distribution Service) and MMDS
(Multichannel MDS) have caused heated
debates at the FCC. MDS/MMDS
operators propose taking additional
groups of ITFS frequencies for more effi-
cient spectrum use for entertainment
transmissions by subscription.

MDS service now has two channels,
2.15GHz-2.156GHz and 2.156GHz-
2.162GHz, and the 4 -channel blocks E
and F for pay -TV services. MDS signals
are non-standard NTSC in that the aural
and visual carriers may be inverted. The
format choice is left to the operator, pro-
viding some degree of signal security for
commercial users. Otherwise, most of
the rules for ITFS closely follow those of
the MDS transmissions.

Deregulation or reregulation by the
FCC has proved that few rules in parts
73, 74 and 76 of the broadcasting regula-
tions are cast in concrete. If the NNS pro-
gramming does not catch on and if the
continuing growth of other educational
activity in the 2.6GHz spectrum falters,
that radio space could be reallocated to
other operations. I :14M

Bandpass
A UHF

Channel

or

Combine
4 UHF

Channels

UHF Bandpass Filter
500 Watts

3854 -(Channel)
Only $575

Delivery 30 days or less

UHF Four Channel Combiner
3854C -(4) -(Channels)

Only $3,400
Delivery 30 days or less

Both the UHF bandpass filter and four channel combiner
are available for channels 14-69. The bandpass filter is fine
tunable to allow optimum power transfer by absorbing
transmitter and antenna VSWR.

The four channel combiner cuts expensive antenna costs
by combining four channels to one antenna. Models may
also be built to combine two or three channels.

The bandpass filter and four channel combiner are detail-
ed in free catalog BTV/85, which also includes information
on bandpass filters, traps, diplexers and channel com-
biners for:

UHF MDS ITFS
Toll Free: 1-800-448-1666
Collect: (NY/HI/AK/Canada)

(315)437-3953

Microwave Filter Company, Inc.
6743 Kinne Street

East Syracuse, NY 13057
Circle (51) on Reply Card
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EASTMAN PROFESSIONAL

VIDEO TAPE CAPTURES

YUKON QUEST RACE.
When Alaska Video Productions set out to cover the 1985 Yukon Quest International Sled

Dog Race, it went with a winner.
It picked 1/2 -inch PRO FORMAT EASTMAN Professional Video Cassettes with

Betacam equipment to record the grueling event, which saw 28 entrants mush over a

1000 -mile course from Whitehorse, in Canada's Yukon Territory, to Fairbanks, Alaska.
Says AVP partner Garry Russelr, who handled most of the camera work for the

production: "The Eastman tape performed flawlessly through the rigors of the two-week
event, in temperatures ranging from -30°F to 40°F. In dazzling sunlight, blowing snow,

and after dark."
Adds producer Alex Epstein: "The pictures we brought back were some of the

finest we've ever seen of this beautiful part of the world."
Altogether, AVP shot nearly17 hours of tape during the race. This was edited into

a 30 -minute production that was seen throughout Alaska via satellite, in the Pacific
Northwest on McCaw Cablesystems, and in parts of Canada on CBC-North TV.

Recording "The Challenge of the North" proved to be another challenge overcome

by EASTMAN Professional Video Cassettes. If you'd like to tell us how EASTMAN
Professional Video Cassettes have helped you, write to Eastman Kodak Company,

Dept A-3063, 343 State Street, Rochester, NY 14650.
For more information about EASTMAN Professional Video Tape, call 1 800 242-

2424, Ext 80, or contact your nearest dealer in EASTMAN Professional Video Products.

Eastman Kodak Company, Motion Picture and Audiovisual Products Division
Atlanta: 404/351-6510  Chicago: 312/654-5300  Dallas: 214/351-3221  Hollywood: 213/464-6131

Honolulu: 808/833-1661  New York: 212/930-7500  Rochester: 716/254-1300
San Francisco: 415/989-8434  Washington, D.C.: 703/558-9220  Montreal: 514/761-3481

Toronto: 416/766-8233  Vancouver: 604/986-1321
Circle (53) on Reply Card
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Provides 5 Times the Averag

A REAL VALUE
No broadcast cartridge in the world combin
long life and performance like the new
ScotchCart® II cartridge. Tape and cartridge
design complement each other like never
before in the ScotchCart® II broadcast
cartridge. Its revolutionary design eliminat
pressure pads, utilizes a non -rotating hub, and
now ... a new tape! With 5 times the average
life of its nearest premium grade cartridge
competitor and superior audio performance,
the ScotchCart® II broadcast cartridge is your
best value ever.

PERFORMANCE ADVANTAGES
To be successful in today's competitive
environment, professional broadcasters need
the best. The ScotchCart® II broadcast
cartridge clearly outperforms its premium
grade competitors.

HIGH FREQUENCY MODULATION NOISE
0

-10
CO _20 CONVENTIONAL

1'13TRIDGE PREMIUM CARTRIDGE -m 30
U -40
O 50

-60
70

3kHz 41(1-4z SkHz 6kHz 7kHz

FREQUENCY

The Revolutionary ScotchCart® II broadcast cartridge
design eiminates the excessive audio sideband noise
which results from the rubbing effects ofpressure pads
and the mechanical irregularities of rotating hubs found
in conveitional cartridge designs.

PHASE JITTER
72

CC

cn V_J 36

0W0
W

36
a.

72
COMPETITOR A

PREMIUM
CARTRIDGE

COMPETITOR B
PREMIUM

CARTRIDGE

SCOTCHCART'U
BROADCAST
CARTRIDGE

Sonic competitive cartridges sound muddy on
air b(cause of excessive phase jitter. ScotchCarta
hroadcas: cartridges sound crisp and clean.

FREQUENCY RESPONSE

+ 2dB

+ 1dB

0dB

-1dB
-2dB

- LEFT CHANNEL
- RIGHT CHANNEL

50H z 1kHz
V

10kHz 20kHz

FREQUENCY IN CYCLES PER SECOND 15kHz

The new ape was conceived as an integral part of a
complete cartridge s) stem. When used with high
quality equipment, such as an ITC "991i" cartridge
machine, :he Scotcht:arem' II broadcast cartridge is
capable of frequency response equalling professional
reel-to-reel performance.



hlar®
ife of its Nearest Competitor

U

1-

SCOTCHCA RT' II
BROADCAST
CARTRIDGE

PREMIUM GRADE CARTRIDGES

Results are based upon tests using 3.5 minute
length premium grade cartridges and ITC cartridge
machines. A cartridge was considered at the end

of useful life when it reached a 5 dB frequency response
loss at 10 kHz, .5% DIN weighted flutter, or mechanical
failure. These criteria represent easily recognizable
problems that should result in the cartridge being
removed from service.

COMPETITOR B

To order ScotchCart® II broadcast cartridges
or request a technical manual to optimize
ScotchCartg II performance, contact your local
3M sales office, your 7rofessional audio dealer,
or call International Tapetronics Corporation/3M
at 800-447-0414 or collect 309-828-1381 from
Alaska or Illinois. In Canada, call Maruno
Electronics, Ltd. at 416-255-9108.

International Tapetronics Corporation/3M
2425 South Main Street

P.O.Box 241
Bloomington, Illinois 61702-0241

3M hears you ...

Circle (54) on Reply Card



Fieldreport.
Tascam model 42

By Brad Dick, radio technical editor

From all external appearances, the
Tascam model 42 stereo tape recorder is
not much different from many other
recorders on the market. However, don't
let appearances deceive you, for behind
this common appearing exterior lies a
dynamite tape recorder.

The model 42 provides all of the stan-
dard features one would expect in a
medium-priced stereo tape recorder. The
recorder handles 101/2 -inch reels and has
large VU meters with peak reading
LEDs. The motion controls are conven-
iently placed and operate smoothly.

The rear and front panel
The rear panel inputs and outputs ter-

minate in both XLR and RCA pin jacks.
The XLR inputs and outputs are active
balanced and the pin jacks are unbal-
anced. A microphone input switch pro-
vides 20dB of attenuation for those occa-
sions when the level is too hot for micro-
phone inputs and too low for line inputs.

Special jacks allow you to connect both
dbx and time code equipment. One rear
panel jack provides the necessary
voltages to automatically control a DX -

2D dbx noise reduction system. The
time code connector is wired to directly
interface with most time code syn-
chronizers and controllers. The connec-
tor provides the necessary feedback
signals from the capstan motor tach,
logic and tally lines.

The rear panel also provides a remote
control connector. The unit does not
allow the recorder's special features
(RTZ, STC) to be used with the remote
control. However, the new 42B recorder
allows the full use of the recorder's
search and cue features and several
other options through an optional AQ65
remote control/auto locator.

A 3 -position switch provides two fixed
tape speeds and one variable or external
speed. The variable speed function pro-
vides a ± 12% variance from standard.
One unique aspect of the speed control is
that it works in both play and record
modes.

The input level controls use concentric
attenuators, one for the microphone in-
puts, and another for the line level in-
puts. For studio applications, this con-
figuration may be adequate. However,
for field recording, it would have been
preferable to allow selection of either
line or microphone levels for each input.
The way the recorder is configured pro-
hibits the use of more than two
microphones or two line inputs at once.

Dick was director of engineering at KANUIKFKU,
Lawrence, KS when he prepared this report.

The 42B, a new version of the model reviewed.

You can use two of each. But, what about
those times when you need four
microphones or four line inputs? A sim-
ple Crs,?pro,panel switch could, in essence,

SWITCHES

INPUT
EXPANDER

LC 7800

TIME DISPLAY

117 1111II II I II I

SPEED AND
DIRECTION SENSORS

double the usefulness of the inputs.
The recorder provided a couple of sur-

prises shortly after it arrived. Just after
the machine was delivered, my record-
ing engineer spied the machine in the
lobby. Wanting to be the first person to
try out the recorder, she attempted to
take it back to the recording studio. She
failed.

This recorder weighs in at 71 pounds.
In the case of my engineer, the recorder
represented about 75% of her own
weight. Just because a recorder has
handles, doesn't mean it's qualified for
field use. If you really want to use the 42

in the field, you had bet-
ter hire a hefty person to
carry it.

CPU
M1381141M,C 1136M

WAVE SHAPING

Performance at a glance
Frequency response

±2dB, 30kHz to 22kHz at OVU, 15 ips*
±2dB, 30kHz to 16kHz at OVU, pips"

THD
0.8% at OVU, 1kHz, 150nWb/m

Signal-to-noise ratio
70dB, A weighted (NAB), 15ips

Crosstalk
Greater than 55dB down at 1kHz, OVU

Wow and flutter
+0.05% rms, NAB weighted, 'Sips

+0.06% rms, NAB weighted, 71/2 ips
Recording amplifier headroom

28dB above OVU at I kHZ
'These values represent the manufacturer's

guaranteed specifications. The measured
performance was actual!', much better. See
the text for details.

FUNCTION
OUTPUTS

OUTPUT
EXPANDER

8243

LAMPS/
AUXILIARY
OUTPUTS

Figure 1. Simplified block diagram of the
microprocessor control section of the
Tascam model 42 tape recorder.

Special features
The machine provides excellent tape

handling. Everything in the recorder is
controlled by a microprocessor. The
microprocessor allows the user complete
freedom to press any number of buttons
in any sequence and know that the
recorder will not damage the tape.
Figure 1 is a simplified block diagram of
the recorder's control logic. The logic
system is so sophisticated that it even
provides intermittent pulsing voltages at
the beginning of solenoid activation
cycles. The pulses assure stable opera-
tion of the solenoids. The reel motors are
also carefully controlled providing quick
and efficient tape movement.

In the fast wind modes, the tape is shut-
tled at a speed of 240ips. Although this
speed is fast enough for normal use, it
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THE NEW BOSCH DA'S

ONLY COMPETITION . . .

1

 .6.

VIDEO DA - Ifer

L

IS WIRE!

Only a straight piece of clean wire is as transparent as the
new Bosch 350 Series DA. The 350 series has superior
specifications, surpassing any other product in the market.
The new rack frame RF-350, with its integrated power bus

concept, allows total flexibility.

The Bosch 350 Series is designed to meet not onlytoday's
needs, but tomorrow's.

Specifications:
Audio DA
S/N>98 db at 0 dBm
Outputs: 6 balanced or 12 unbalanced or combinations
LED metering in the front panel
Video DA
Band width 30 MHz with full slew rate*
Clamped differential input
Cable equalization up to 30 MHz (option)

*Slew rate = 66V 'micro sec.
(The amplifier reproduces undistorted full
voltage signal (.7 vpp) at 30 MHz.)

VIDEO DA
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BOSCH
Robert Bosch Corporation
Video Equipment Division
2300 South 2300 West, Salt Lake City, Utah 841 19

Maling Address:
P.O. Box 31816
Salt Lake City, Utah 84130-0816
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Figure 2. Record -play frequency response plots. The upper two traces represent 734ips and the
lower two traces were run at I5ips.

sometimes results in a rough tape pack.
By pressing the appropriate fast motion
control a second time, the tape speed is
slowed to 80ips. The slower, although
still quite fast, speed provides a uniform
tape pack, reducing edge damage and
print -through.

The Return to Zero (RTZ) button allows
you to return to the 00:00 point on the
tape. If you press the RTZ button while in
the play or fast wind modes, the recorder
will quickly locate the zero time point on
the tape. The RTZ function works from
the positive and negative time domains.

The recorder offers an additional cue-
ing feature, Search to Cue (STC). Pressing
the cue button stores the current reading
of the digital tape timer in the
microprocessor memory. Later, when
the STC button is pressed, the machine
will quickly search and locate the
previously stored timing point. This
feature gives the machine two cueing
points, RTZ and STC. If the play button is
pressed after either the STC or RTZ con-
trols have been activated, the recorder
will enter the play mode upon arriving at
the correct timing point. The accuracy
for both modes is within one second.

The STC and RTZ features are used in
conjunction with the digital tape timer.
The timer's LED display indicates both
positive and negative time domains for
times up to 99:59. All negative times are
prefaced by a minus sign on the display.

Measured performance
Unfortunately, the unit we received

somehow missed the final alignment
check and did not meet the factory
specifications. Even so, it took only a few
minutes of alignment for the real audio
capabilities of the recorder to show up.

Figure 2 shows the record -play frequen-
cy response for both channels at 71/2 and
15ips. The plot, however, does not tell
the complete story. As the input frequen-
cy was increased, the recorder's output
level did not reach the - 3dB point until
the frequency was 28.8kHz. Never have I
seen a recorder in this price range come
even close to this type of audio perform-
ance at 7t/zips.

Another interesting point about the
model 42 is that the sync circuits are
equally as good. In fact, the alignment
procedure for the sync reproduce ampli-
fier is identical to that used for the
reproduce amplifier.

Operational concerns
After the machine passed the standard

measurement tests, it was installed in a
news production studio in order to get
some feedback from the operators. Prob-
lems quickly developed. Within two
days of installation, the news staff com-
plained about excessive wow and flutter.
Checks showed that the machine had in-
deed developed a case of poor speed
control.

A call to the California service center
brought us a new motor. With full con-
fidence that it would solve the problem,
it was installed. It didn't help. The
machine still would not run properly. At
this point serious troubleshooting began.

Because the motor was not the cause
of the problem, the capstan motor drive
circuitry was the next likely culprit. After
a fair amount of head scratching, Bob
Pearson, chief engineer, discovered
three ICs on the circuit board that are not
mentioned in the manual. A quick check
of these parts with a scope showed that
one of the chips associated with the

motor drive circuitry had a steady state
output. Because the other half of the chip
had a changing output, he surmised that
the IC might be defective and replaced it.
Replacing the IC cured the problem.

It took a while to discover the cause of
the problem because the .recorder's
manual never discussed these three ICs.
After talking with a factory represen-
tative, I was told that the current version
of the recorder, the 42B, is supplied with
a corrected manual. With this change,
troubleshooting the machine should be
easy.

The motor speed problem provided the
opportunity to check the machine's serv-
iceability. The rear panel is held in
place with six screws. Once they are
removed, the panel hinges down, reveal-
ing the cable connectors to the circuit
boards and test points. The capstan servo
adjustments, located on the capstan cir-
cuit card, are easily accessible from the
rear. The tape tension adjustments can
be accessed by removing the front panel
splicing block. All of the audio ad-
justments are available through the bot-
tom of the recorder. Once you have
located the necessary adjustment points,
this recorder is easy to service. Extender
cables and cards should not be required
for most of the problems you might en-
counter.

Overall impressions
The Tascam model 42 is an excellent

tape recorder. The audio performance
will be difficult to match with any
machine in its price range. The recorder
really shines in the area of tape handling.
The recorder could not be fooled, no
matter how I punched the buttons. The
microprocessor -controlled recorder
always performed smoothly, never spill-
ing so much as an inch of tape.

The technical manual for the recorder
is excellent, even considering the one er-
ror I discovered. One section of the
manual is devoted to the use of the
recorder with optional equipment such
as dbx and Dolby noise reduction
systems and time synchronizers.

The manual also contains good, useful
information on the practical application
of recording technology. The manual ex-
plains terms such as VU, dB and
headroom. It discusses impedance and
how it relates to interfacing equipment.
Although experienced engineers may
not need this kind of information, it cer-
tainly is helpful to the new user.

Editor's note: The field report is an exclusive BE
feature for broadcasters. Each report is prepared by
the staff of a broadcast station, production facility or
consulting firm.

In essence, these reports are prepared by the in-
dustry and for the Industry. Manufacturer's support is
limited to providing loan equipment and to aiding the
author if support is requested in some area.

It is the responsibility of Broadcast Engineering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement or disapproval by Broadcast Engi-
neering magazine.
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!OBLE NEWS 2

TELEVISION REMOTE TRUCK
DESIGN AND CONSTRUCTION

Innovative concepts, attention to detail
and competitive pricing has identified
Centro as an att-active alternative for
mobile facil ties planning, chassis and
floor plan delineation, systems
integration and project
implementation.

With a decade of nationwide service
and dedication to quality, Centro is a
design and engineering firm
employing the disciplines necessary
to implement successful television
mobile systems and facilities.

Call us today and compare our services and prices.

CENTRO CORPORATION
9516 CHESAPEAKE DRIVE
SAN DIEGO, CALIFORNIA 92123

(619) 560.1578
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1Fieldreport1

ANT telcom C4
By Ben Weiss

in recent years, there has been a grow-
ing trend for broadcasters and recording
companies to use companding systems in
an effort to improve their signal quality.
This need for improvement has been, in
part, brought about by the higher quality
available from other forms of source
material, such as digital disks and digital
tape recorders.

The telcom C4 compandor, from ANT
Telecommunications, was developed to
address this need. The compandor was
first used in Germany for that country's
broadcast and recording studios. It was
so effective that the compandor became
standard equipment for all German
broadcast companies in 1980 and is now
used throughout the world.

Companding-the process
Companding is a process that effective-

ly reduces the influence of noise on
signals that must be transmitted or
recorded. The transmission system can
be anything from a telephone line to an
STL system or a tape recorder. The corn-
pandor relies on the capability of pro-
cessing the originating signal in such a
way that the interference or noise that is
added in the transmission process can be
effectively removed at the system's
receiving end. In order for the compand-
ing process to be effective when used in
a variety of systems, it must meet the
following criteria:

Weiss is director of engineering at KLSI-FM, Kansas
City, MO.
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ORIGINAL

SIGNAL

COMPRESSOR

X
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compnnder system rn..1 /22

 Noise and distortion should be limited
by the recording or transmission
medium, not the electronics of the corn-
panding process.
 The process should not increase the
probability of overload.
 The system should be easy to use,
stable, trouble -free and inexpensive.

Performance at a glance

Frequency response

10Hz to 30kHz, +0, -3dB

Noise (encode and decode)

97dB IECA-rms

Dynamic range

' 115dB

Possible noise voltage reduction

(encode + decode) ?- 28dB

Headroom above crosspoint

18dB, 15Hz to 20kHz

Impedance

Input

> 8k0, balanced floating
> 20k0, 1V unbalanced

Output

6000, balanced floating
5k0, IV unbalanced

NOISE

V' IP

COMPRESSED

10"
SIGNAL

TRANSMISS ON RECORDING
MEDIUM

 The process should not be sensitive to
amplitude and phase errors in the
medium.
 The system should not increase any
channel imbalances that may exist in the
system.
 Any overshoot occurring during com-
pression should not exceed the system's
limits.
 The process should be inaudible and
distortion -free.
If we assume that all of the above criteria
can be met, how is it accomplished?

Principles of operation
A compandor consists of a dynamic

compressor and a dynamic expander.
The compressor is located before the
transmission or recording medium and
the expander is located after the
receiver, as shown in Figure 1. The two
components are complementary to each
other. The processing exerted on the
signal to be transmitted, called transfer
function X, must later be reversed by the
reciprocal function, 1/X.

On the whole, a signal that passes
through both components remains un-
changed. However, a signal that passes
through only one of the processes is
modified. For example, the noise signal,
which superimposes itself on the useful
signal in the transmission system, only
passes through the expander. Its intensi-
ty is reduced by the fact that the ex-
pander is capable of attenuating the level
of weak signals; in this case, noise. (See
Figure 2.)

COMPRESSED

SIGNAL PLUS NOISE

Figure I. The C4 companding process uses
four separate bands for precise control of the
signal. Any noise added in the transmission or
recording process is effectively reduced in the
expansion process at the receiver.

EXPANDER
1IX

ORIGINAL

SIGNAL
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A TOUGH ACT TO FOLLOW
Genesis With ACT 1TH $27990

Genesis 1 ACT 1, Microtime's high quality, low-cost digital effects system
increases creative capabilities to your imagination's limit. Create through
self -prompting, icon -driven menus and instructions for sequences involving
moves, freeze, flips, tumbles, posterize, shadow, variable aspect ratio,
XY mosaic, strobe, and source change.

Genesis 1 ACT 1 offers:
El 3 -Axis joystick control

Keyframe creation of sequences
E Smooth curvilinear movement

Frame accurate duration of a sequence
El Routing switcher interface for dual input switching

when flipping and tumbling
El Three levels of sequence storage:

RAM, internal and portable

Genesis 1 ACT 1...A user-friendly digital effects system for your video
productions. An ACT not to be missed at $27,990.

 MICROTIME
A Subsidiary of ANDERSEN GROUP

Microtime, Inc.
1280 Blue Hills Avenue
Bloomfield, CT 06002 USA
Tel: (203) 242-4242
TWX: 710-425-1165

Genesis 1 and ACT 1 are trademarks of Microtime, Inc.
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Potential errors
Although this encode -decode process

appears to be simple, there are several
areas where problems can occur. For in-
stance, if the transmission or recording
system does not have a linear transfer
function of one, then the process will not
operate properly. A tape recorder with a
frequency response error of ± 1 dB will
affect the compressed -expanded audio in
such a way that the net frequency
response error can be as much as +2dB
(assuming a 2:1 compression ratio). To
resolve this problem, the compression
ratio must be kept as low as possible, but
high enough to still provide satisfactory
results. The C4 Compandor uses a com-
pression ratio of 1.15:1, lower than other
designs.

High level signals can also produce er-
rors such as that described previously.
When a tape recorder receives a signal
sufficient to force the tape into satura-
tion, the tape no longer operates in a
linear fashion. In this case, the repro-
duced audio will no longer correspond to
the original audio because of the non-
linear transfer function occurring on the
tape.

Another potential problem for com-
panding systems centers on how the
compression -expansion is controlled. If
the control voltages for the voltage-

controlled amplifiers (VCAs) are

ORIGINAL
DYNAMIC
RANGE

quires complex circuits. Fortunately,
modern LSI chips allow the proper
design of these circuits.

REPRODUCED
DYNAMIC
RANGE

TRANSMISSION
SYSTEM
NOISE

SYSTEM NOISE ; RESULTING
SYSTEM NOISE

TRANSMISSION SYSTEM

Figure 2. The process of companding relies
on the capability of a circuit to compress the
signal into a narrow dynamic range before
transmission. As the signal passes through the
transmission system, noise is added. The ex-
pander at the receiver then reduces the noise
back down to a low level as the original signal
dynamics are reproduced.

developed by peak value rectifiers, then
the results may be influenced by phase
shifts in the transmission or recording
system. On the other hand, rms value
rectification is difficult to design and pro-
vides no protection against overshooting
and distortion.

Finally, the attack and release times of
the compandor are critical to the
reproduced audio quality. Development
of the correct attack and release times re -

AUTOMATIC
VIDEO LEVEL STABILITY
The VC -2500P automatically corrects
the video output of satellite receivers,
VCR's, TV cameras, etc. The AGC
circuit maintains a constant 1V P -P
video level. When multiple video
sources with different levels are
being switched into a common load,
the VC -2500P will smooth out these
level differences. The VC -2500P also
completely regenerates all

syncr rowing and blanking signals.
This will solve most stability
problems such as jitter, bending, and
rolling.

The 4C -2500P prevents over under
modulation level problems in CATV
and MATV systems and solves
potential stability problems at the
same time. The unit is also
invalt.able for maintaining levels and

Compandor design
The telcom C4 relies on a combina-

tion of several concepts to solve compan-
dor design problems. One of the solu-
tions relies on the use of four bands of
audio instead of a single audio band for
processing. The unit divides the incom-
ing audio into four separate sub -bands
with center -frequencies of 55Hz, 550Hz,
2.5kHz and 15kHz. The advantage of us-
ing four sub -bands instead of a single
band of audio is each can be processed
independently. For example, each band
has its own compandor and expander.
Each compandor and expander, in turn,
has its own detection circuits to drive the
VCA. By using peak detectors, the prob-
ability of phase response errors is great-
ly reduced. Separate audio processing
allows each circuit to be optimized for
the characteristics of that particular band
of frequencies.

The telcom C4 is unique in that it is
level independent. In other words, any
level changes in the transmission or
recording system will not cause colora-
tion or distortion of the audio. If you
record at one level and, later, play the
tape back at a different level, the unit

stability in video tape duplication and
CCTV surveillance systems. Available
in NTSC and PAL. The NTSC price is
only $495.00.Call or write for
literature.

ICM VIDEO
701 WEST SHERIDAN AVENUE  P.O.BOX 26330
OKLAHOMA CITY, OK 73126
(800) 426-9825 TOLL FREE

VIDEO
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LA -KART®
Dual -Channel Has Arrived

At 1/2 The Price!

Multi -Channel Systems Starting at $84,900.00
The new LA -KART Multi -Channel Broadcast 4.

Software Package can now address up to 28
VTR's with complete random access For the 5.

past 3 years LAKE'S engineers have responded 6.

to the requirements of broadcasters for an
automated video cart system with the following
features:

1. DUAL CHANNEL
2. MULTIPLE SPOTS ON EACH TAPE
3. COMPONENT PROCESSING FOR

IMPROVED SIGNAL

7.
8.
9.

10.
11.

CHOICE OF BROADCAST FORMATS: 3/4",1/2"

BETA OR TYPE M, AND 1" TYPE C
FAST MANUAL REQUE AND AUTO REVIEW
FRAME ACCL RATE SWITCHING USING
SMPTE CODE
STEREO
PROGRAM DELAY SYSTEMS
ON LINE EDITING PER EVENT OR ELEMENT
OF EVENT
CATALOG STORAGE OF EVENTS
TRAFFIC AND BILLING SYSTEM AVAIL-
ABLE INCLUDING COLUMBINE INTERFACE

LAKE55 Chapel Street, Newton, MA 02160, U.S.A. (617) 244-6881

The Systems Company Lake Systerrs 1985
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continues to provide the desired noise
reduction.

Finally, the use of separate audio band
processing allows the attack and decay
times of the VCAs to be carefully
matched to the audio. This design re-
duces noise tails and tape modulation
noise, which can be a problem for some
compandors.

Construction
The unit is supplied in a 13/4 -inch -high

rack -mount assembly. The compandor
has only two switches: power and pro-
cessing on and off. The rear panel pro-
vides the audio input and output connec-
tions and a remote control input. The
companding system can be controlled by
the application of 5Vdc to 30Vdc to the
remote control plug. A 24Vdc source is
provided on the plug, so all you need is a
set of normally open contacts.

The compandor provides an identifica-
tion tone for initial alignment and can be
easily configured to operate at any stan-
dard input level by adjusting an internal
control. To align the compandor to your
system, you activate the identification
tone by using connection points on the
remote plug. The output level is normal-
ly set to + 6dBm. Next, the system input
level is applied to the compandor and the
level control is adjusted until the output
again reaches + 6dBm. The process is

easy and only needs to be done when the
input levels differ significantly from the
normal configuration.

Performance
The unit was first installed on an old

tape recorder. The recorder's electronics
were known to be noisy, so I thought this
would be a perfect test. When the unit
was first connected, I thought it was
defective because there was no sound
coming from the C4. A quick check in-
dicated that the unit was properly con-
nected, so I applied some audio to the
recorder and began recording music
from a compact disc. Listening to the out-
put of the compandor, after the signal
had been recorded, was exciting. The
noise, which had been so much of a prob-
lem for the recorder, was no longer pres-
ent. The sound from the compandor
was crisp and clean. There was no
evidence of breathing, distortion or col-
oring of the signal. A noise measurement
showed that the compandor provided a
24dB improvement in the performance
of the recorder.

At KLSI, the main use for a compand-
ing system is in remote broadcast situa-
tions. With the current cost of $351 per
month for a remote loop, it is not too dif-
ficult to justify the purchase of RPU and
production equipment. The unit could
provide excellent audio quality for

remote broadcasts when it is coupled
with an RPU system.

If I have any concerns, it's about the
manual. The unit comes supplied with a
9 -page manual with no circuit diagrams
or troubleshooting information. The
technical description is sketchy and you
are left to assume that the unit is
operating properly. Also, there are no
user tests listed that might be of help if
you have a problem. I understand that
the unit is complex and maybe most
users can't service it. However, for peace
of mind, it would be helpful if the user at
least knew technically how it was sup-
posed to work and could run a test to
prove it.

However, the unit is a quality piece of
equipment, despite the drawbacks of the
manual. It is well constructed and should
last for a long time. I wish I could equip
all of my recorders and remote lines with
one of these devices.

Editor's note: The field report is an exclusive BE
feature for broadcasters. Each report is prepared by
the staff of a broadcast station, production facility or
consulting firm.

In essence, these reports are prepared by the In-
dustry and for the industry. Manufacturer's support Is
limited to providing loan equipment and to aiding the
author if support is requested in some area.

It is the responsibility of Broadcast Engineering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement or disapproval by Broadcast Engi-
neering magazine.

I

Why do Jensen Transformers have
Clearer Midrange and Top End?

The high frequency rolloff of a Jensen
Transformer is optimized, by computer
analysis, to fit the Bessel Low Pass Filter
response. This means minimum overshoot
and ringing and flat group delay for best time
alignment of all spectral components of the
musical waveform.

In other words, the harmonics arrive
at the same time as the fundamental
frequency.

The result is a clear midrange and top
end without the harsh, edgy sound which
has been one of the most objectionable
sonic complaints about transformers.

There's no "midrange smear."

Only Jensen has this benefit of hi -tech
computer optimization.

6 25 12 5

58TH POINT

STEP WAVEFORM

la u 25.0 u 37.5 u 43 u 49.9 u

Visitors by appointment only. Closed Fridays.

10735 BURBANK BOULEVARD  NORTH HOLLYWOOD, CA 91601  (213) 876-0059

JE-11P.-1

OTHER

GROUP DELAY

nigir-r. 200k

jensen transformers
INCORPORATED
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When you'd give
an arm and a leg

for an extra foot...

AT
gives you
a hand!

The new AT835.
Now the:e s a new way to reach
out and haat The Audio-Technica
AT835 Carcienser Line + Gradient
Microphone It's barely longer than
a legal pai, but it zeroes in on the
sound ycu want to hear, while
blocking ont noise from the sides
and rear.

Baby Brother
The new _6111335 is 4 inches
shorter than our famed AT815a and
its remote -powered brother, the
AT815R Vet its performance in the
field is retr_arkably close. The major
different* :s a slightly wider (60°)
acceptance angle at higher fre-
quenci s. Credit a soplaisticated
"Fixed-C:a:me" element for the truly
impres F. iaE sound and excellent
directiotra control. The AT835 short
"shctgLn ' fits in whet per you are
recording 'actualities" for the eve-
ning ne;rr. picking up dialogue for
film or A.141 or eavesdropping from
the sidelkies.

With Guts
Our FET impedance
converter is super
quiet, and runs for
months on a single
"AA' flasalight cell. The
balanced phased output
matches any remote or stu-
dio input from 150 to 1000
Ohms without problems. And the
AT835, like all A -T condensers,
is built to take real punish-
ment. Even so, it weighs
just 71/2 ounces for easy
fishpoling or extended
hand-held use.
If your goal is better
control of your sound at
moderate cost, your
Audio-Technica sound
specialist has a brand new
answer. The AT835.

audiotechnica.
AUDIO:TEC-11-41CAU.S., IrAc 1221 Commerce Dr., Stow OH 44224  216/686-2600
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'Field report'
Abekas A52 Digital

Effects System
By Leroy Shafer

The Abekas A52 is a digital, keyframe-
based video effects machine, designed
for efficient on -the -air operation and
post -production use. The standard com-
pact system includes the control panel
and rack -mount chassis.

An optional combiner allows up to four
control panels and two output channels.
With a remote assignment panel, the
system may be configured as either one
dual -channel or two independent single -
channel systems. Coupled with the op-
tional digital effects combiner, the A52
provides a flexible multichannel system.

The dual -channel configuration can be
operated from any one of the four con-
trol panels. When it is used as two single -
channel systems, one control panel is
assigned to each output channel. True
dual -channel operation is achieved by
allowing each output to be programmed
independently to the fullest extent along
a common time -line. (See Figure 1.)

Maintaining control
The control panels are connected to

the main chassis by 9 -conductor cables.
Without remote powering of the control
panels, a maximum cable length of 2,000
feet is possible. Communications be-
tween control panels and the processor
proceed at 38.4kbaud using RS422 pro-
tocol. External control via RS232 and
RS422 serial ports may be used with all
control functions emulated by a com-
puter.

ANALOG VIDEO

DIGITAL VIDEO

ANALOG
VIDEO

DIGITAL
VIDEO

REFERENCE
VIDEO

CHANNEL A

Performance at a glance

 Transparent picture quality with digi-
tal processing.

 36 on-line effects with 12 prepro-
grammed effects and 18 user -
programmed effects.

 Additional effects included: mosaics,
solarization, iterative freeze, splits
and 9- and 16 -picture multi -
freeze.

 Off-line storage of up to 16 keyframe
multichannel effects with DataKey

 External control via RS232 and
RS922 serial ports.

 Dual -channel operation with up to
four remote control panels.

 Inputs: composite analog, composite
digital, reference (gen-lock).

 Outputs:
2 composite analog video RS170A;
2 composite analog key RSI70A;
1 composite digital video;
Optional RGB and sync.

A switcher and editor can interface
through four contact closure inputs.
These contacts trigger the A52 to run an
effect forward and reverse, pause an ef-
fect already in progress or freeze the in-
coming video. Contact closure outputs

R

13

NO

ASSIGNMENT
REMOTE

Ob._ItoSYNC PANEL
p VIDEO

KEY

DIGITAL VIDEO KEY

CHANNEL B

tt
SERIAL GPIB

Shafer is assistant general manager for the Houston
Livestock Show and Rodeo, which operates Its own
state-ofthe-art video production center.

PLUS CONTROL

R

G

B

SYNC
VIDEO
KEY

DIGITAL VIDEO KEY
PLUS CONTROL

can trigger an external device, such as a
video switcher, for simple A/B switch-
ing. Digital input and output ports make
it possible to interface the A52 with still -
store system.

Signal connections
The unit has two processing inputs,

one analog and one digital. It also pro-
vides a looping analog reference (gen-
lock) input for user convenience and
interfacing.

The system provides three types of
outputs: composite analog video, com-
posite analog key video and composite
digital video. There are two outputs for
each analog signal and one for the digital
signal. Optional RGB and sync outputs
are available.

Operating features
The unit's ease of operation stems from

a unique control panel design. The panel
includes a high -resolution graphics
display, professional 3 -axis joystick,
numeric keypad, optically encoded fader
bar, dedicated keys and a DataKey slot.

The heart of the control panel is the
graphics display and associated
multilevel softkeys. Softkeys are defined
by information clearly displayed on the
panel above the keys.

The joystick is used to specify
parameters during programming. For ex-
ample, after activating the softkey for
border, the joystick selects the hue,

CONTROL PANELS

COMBINER

DIGITAL VIDEO
PLUS KEY

ANALOG VIDEO

ANALOG KEY

SERIAL GPIB

Figure 1. The Abekas A52 can be configured
in many ways. Up to four control panels and
two separate outputs can be obtained from
the special effects system.
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R-42 diversity receiver  Now with GaAsFET's.

Improved sensitivity and system range, with ultralow noise.
Cetec Vega's top -of -the -line PRO
PLUS R-41 and R-42 wireless -
microphone receivers have quickly
become the worldwide standard
of excellence. Overall quality of
the PRO PLUS wireless system is
equal to wired microphone systems,
with respect to dynamic range,
signal-to-noise ratio, distortion,
etc. We invite your comparisons.
Check these features of the new,
improved PRO PLUS receivers:

 GaAsFET front end.
Provides the highest achievable
sensitivity for maximum system
range. Also incorporates a high-
performance helical filter.

 Lowest distortion.
0.25% maximum, 0.15% typical.

 Measurably the highest signal-
to-noise ratio and widest
dynamic range.
Quiet as a wire. With DYNEX II
(a new standard in audio pro-
cessing), SNR is 101 dB (108 dB
A -weighted). System dynamic
range is 133 dB including trans-
mitter adjustment range, from
input for maximum nondistorting
gain compression to noise floor.

 "Infinite gain" receiver.
Improved performance in the
critical threshold region, superior
handling of multipath condi-
tions, better SNR, and constant
receiver audio output level.

 Professional audio circuits.
Output is adjustable from +20

dBm to -60 dBm in four ranges.
Also featured are selectable phas-
ing and 0.2 -watt independent
headphone amplifier.

 True dual -receiver diversity.
The R-42 diversity system is the
most reliable method to avoid
dropouts. The R-41 nondiversity
receiver has all of the other
features of the R-42.

PRO PLUS wireless -microphone
systems achieve the highest per-
formance possible with today's
advanced technology.

Write or call for further informa-
tion and location of your nearest
dealer: Cetec Vega, P.O. Box 5348,
El Monte, CA 91734. (818) 442-0782.

The best wireless
gets even better.

AUDIO
PROCESS

POWER

VU
10

-20 .
 40

.020

O

CCetec Vega
PRO PLUS DIVERSITY

MODULATION

-10DB LIMITERI

METER

DIV
RF - I -RF2AUDIO

MONITOR

SQUELCH

DIV

I I r 2

MONITOR

Cetec Vega
. . the professional's wireless
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saturation and luminance of the border.
After pressing the XYZ softkey, the
joystick allows exact XY axis positioning
as well as reduction or enlargement in
size of the processed video.

There are softkey/joystick combina-
tions that control background color,
compression axis, crop and aspect. The
aspect parameter controls flips and
tumbles.

The operator may enter precise effects
parameters with the numeric keypad.
The keypad allows duplication of the
size, position, border, background, time

durations and other parameters of a
previous effect. A complete record of a
complex effect can be recorded and
recalled at a later date in much the same
way that an edit decision list can be
recorded for an editor. The keypad also
allows editing and transferring of effects
to and from a work -space memory.

The fader bar runs effects manually
forward or reverse. End -to -end fader
travel runs a complete effect. The bar
position directly corresponds to a given
point on the time -line of the effect, thus
enabling precise control when manually

ROUTING SWITC

 NO
video
crosspoint
adjustments
of any kind

 TOTAL
SHIELDING
throughout

 TEN YEAR
system memory
guaranteed

 NO DC restoration
or offset adjustments

 PC compatibility
 FOURTEEN standard

remote configurations
 FOUR independent audio levels
 The FASTEST, most PREDICTABLE

remote command executions in the
industry with BSM's Collision
Detection System®.

These and many other features are
described in our current literature. Find
out why MODULA System specifications
are setting new standards.

Circle (63) on Reply Card

Brocul

SENO

PO Box 19007

I)

Spokane, WA 99219-9007

(509) 448-0697

rehearsing any part of an effect. Also,
the fader bar sets manually encoding
border widths and mosaics.

Special effects
The system's effects are defined by

keyframes. Each keyframe is a set of
parameters, such as size, position,
aspect, border, crop and background, at a
particular point in the effect. Keyframes
are created by specifying parameters
with the joystick or keypad.

As parameters are varied, the output
monitor instantaneously responds to all
changes, providing visual feedback.
Also, the exact parameters for each ef-
fect are shown on the graphics display.

For live use, the system has 36 on-line
effects accessed through an effects
menu. The menu appears at power up or
when the effect key is pressed. There are
six groups of six effects, and each initial-
ly appears above each softkey. Pushing a
softkey selects an expanded menu of a
group by displaying one effect above
each key. The softkey can then directly
select one effect.

Twelve of the 36 are frequently used
effects and are factory pre-programmed
and presented pictorially on the graphic
display. These effects include flips,
tumbles and various compressions and
slides. These 12 effects are assigned soft -
key selection numbers 13 through 24.
They are 2-keyframe effects that can be
brought into work -space memory,
edited or modified and returned to ef-
fects storage. After modification, original
programming is restored by using a soft -
key reset.

Off-line storage is provided with a DataKey
The small reusable memory device is fast,
economical and fits right in the control panel.
It can store one 16-keyframe multichannel of
fect.

Effects selections one through six each
contain up to 16 keyframes and are
stored in volatile random-access
memory. Selections 7 through 11 each
contain up to six keyframe effects in a
non-volatile memory. Number 12 con-
tains up to 16 keyframes in volatile
memory, which is normally used with
the DataKey off-line storage device.
Effects 25 through 36 are non-volatile
2-keyframe choices that are user pro-
grammed.

The system offers mosaic and solariza-
tion; iterative freeze (strobe effect); 4-,
9- and 16 -picture multifreeze; and various
picture splits. These are always im-
mediately available to the operator
through hardkey and softkey combina-
tions.

96 Broadcast Engineering December 1985



I so,

4 -position
stereo

preselector

Go For T e Gold!

PGM AUD

PGM-AUD routing switches
Input punch

block

the MEDALIST u
The competition is tough, but you'll be tougher
with the all new Harris GOLD (Au) MEDALIST
Audio Console! It is the only one in its price range
with all of these features:

 36 inputs with logic controlled switching
 Up to 72 sources into 12 input channels
 End -of -message controlled channel -off

switching
 Transformerless input/output for best

sound quality
 DC control from P&G faders drives VCAs
 Conductive plastic phone, cue and monitor

controls
 Stereo tracking within 0.1 dB on all controls
 0.05% distortion, +0.0/-0.25 dB response,

20 Hz to 20 kHz

 77 dB S/N on MIC, 95 dB S/N on M -L inputs,
20 Hz to 20 kHz

 Operates in high RF environment (5V/m)
 Superior punch blocks for quick installation
 Comfortable padded arm rest, ch-on/off

switches, more ...
More features, better sound, exceptional price...
proven by over 300 consoles of the Medalist family
in operation. From start to finish, you'll be more
competitive with the GOLD MEDALIST on your
team! For more information, contact Harris
Corporation, Studio Division, P.O. Box 4290,
Quincy, Illinois 62305. Phone 217/222-8200.

HAkFams

For your information, our name is Harris.
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DAY and NIGHT
SERVICE FOR
Continental
AM & FM
TRANSMITTERS
Continental Electronics offers 24 -

hour professional engineering
service and parts for Continental
and Collins AM & FM transmitters.
Whenever you need service or
parts for your Continental or
Collins equipment, phone our
service numbers day or night.

(214) 3274533
(214) 327.4532 parts
Continental Electronics Division
of Varian Associates, Inc.
Box 270879 Dallas, Texas 75227
Phone (214) 381-7161

varian
1 kW thru 50 kW AM & FM transmitters and related equipment

1985 Continental Electronics / 6082
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Ask for our
FREE CATALOG

OF PR ESSIONAL
RECORDING

& UPLICATING SUPPLIES
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tte
Blank -Loaded

AUDIO CASSETTES

ACCESSORIES
from NORTRONICS
3M  BASF  EDITALL

Smtchcratt Connectors
Canare Microphone Cable
Connectronics Cable
Telex Cassette Copiers
Signature Prod MUSIC Lio,ary

TAPE
 CASSETTES

from MAXELL
AMPEX  FUJI  3M
BASF  AGFA  TDK

Polyline mpty
REELS & BOXES

NAB BROADCAST
CARTRIDGES

Polyline Corp.
1233 Rand Rd.  Des Plaines, IL 60016

(312) 29B5300

LINEAR MOVE TRAJECTORY MOVE
NO TRAJECTORY NORMAL TENSION

TRAJECTORY MOVE TRAJECTORY MOVE
INCREASED TENSION DECREASED TENSION

Figure 2. In addition to linear motion, any ef-
fects can be programmed with trajectory for a
curved path between keyframes. The path of a
given trajectory can be altered with tension.

Our staff has determined that up to 49
different parameters can be stored for a
single keyframe. The transition between
49 parameter keyframes can produce un-
believably complex 2-keyframe results.

In operation, the system seeks dif-
ferences in parameters from one key-

frame to the next and smoothly inter-
polates between them. The interpolation
can be either linear or trajectory (for
curved paths). As many as 16 keyframes
can define a trajectory. Any trajectory
path can be modeled with tension
(Figure 2).

Off-line storage
Off-line instruction storage is ac-

complished by the use of a DataKey
EAPROM. The device is an erasable
memory unit that fits into a key slot on
the control panel. The device is about
the size and shape of a car key and stores
up to two 16-keyframe effects for a
single -channel operation or one 16-
keyframe multichannel effect.

Additional optional features
Recent software updates incorporate a

hold feature, allowing the effect to jump
from one keyframe to another with the
background off (random freeze). The
operator may compose layer after layer
of background, stripes, pictures or even
drop -shadows for creating graphics. All
layers are generated digitally within the
system, which prevents generation loss.

The unit may be used to create com-
plex shapes with still video images. We
knew that the system did not have
perspective and rotation options, but we
were amazed to learn that a variety of
shapes could be created by using still pic-
tures.

Other features include: variable com-
pression axis, full manipulation of
cropped pictures, variable aspect ratios,
variable durations for each keyframe or
each effect, programmable break or
pause, soft -edge key signals and A/B
video switching.

Picture quality
Although my previous comments have

centered on the operation and program-
mability of this machine, you should
know that the picture quality is ex-
cellent. The system's transparency is the
result of digital signal processing. The in-
coming composite signal is immediately
digitized to eliminate the analog
decoding problems, such as drift and
complex adjustments.

Digitally encoding into 4:2:2 com-
ponents precedes all other processing.
The result completely eliminates the
stepping usually associated with moving
a picture slowly across the screen. Equal-
ly important, the key output moves as
smoothly as the picture.

Evaluation and opinions
I have been impressed with the system

from the beginning. It worked right out
of the box and was easily wired into the
system. It has met all my requirements
admirably.

Adjustments are well defined in the
operator's manual. Phasing and timing of
the machine into the system was a snap
and the stability of the ouput signal has
been excellent. System phasing and tim-
ing are checked before each major
editing session, but I have found no drift
on the output signals.

There have really not been any com-
plaints. However, I would like to see the
analog adjustment pots, which are cur-
rently mounted on top of printed circuit
boards, moved to the edge of the boards.
For example, the video output level and
black output adjustments require the use
of an extender card.

Of course, if I were to make a wish list,
I would suggest perspective and rotation
as desirable options. However, overall,
our directors, editors, technicians and
management have said that the system is
one of the most effective live and post -
production effects units available for the
price.

Editor's note: The field report Is an exclusive BE
feature for broadcasters. Each report is prepared by
the staff of a broadcast station, production facility or
consulting firm.

In essence, these reports are prepared by the in
dustry and for the Industry. Manufacturer's support is
limited to providing loan equipment and to aiding the
author if support is requested in some area.

It is the responsibility of Broadcast Engineering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement or disapproval by Broadcast Engi-
neering magazine. :::4)))1
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A distinctive voice remains as
important to a successful broad-
cast announcer as a recognizable
visual presence. Microphones are
the critical first step in the broadcast
audio chain. Acting as a highly accu-
rate sound "lens',' they must be sen-
sitive enough to faithfully transmit
all of the subtle personal nuances and
inflections that distinguish one an-
nouncer's voice from another.

Today's sophisticated broadcast pro-
ductions demand more from micro-
phones. Differences in relative mic
performance are more readily appar-
ent, and an inferior microphone
stands out like the proverbial sore
thumb.

In the most basic sense, any mi-
crophone need only capture the
sound source exactly and convert
it to electrical energy - no more,
no less. Obviously, microphones nec-
essarily have different characteristics
based on differing transduction tech-
nologies and designs. But at Beyer, we
believe that the superiority of a micro-
phone is in large part based on how
accurately it transduces the source
material - with no excuses based on

size or applications.
In broadcast, Beyer's concept of

"accuracy" means the difference be-
tween a microphone that can focus in
on a specific voice and produce a
totally realistic, professionally ac-
ceptable performance, and a mic
that simulates a performance by
only capturing the bare outline or
"silhouette" of an announcer's voice.
We've dedicated the most complex
and sophisticated technology in
existence to reinforce the truth of
this basic premise.

Sensitive and natural -sounding,
the MCE5 picks up the "whole truth"
of audio broadcast sound because of
an unusually wide frequency range
(20Hz to 20kHz) and exceptionally
fast transient response for any mic, let
alone one that is virtually invisible on
camera. Because the MCE5 has a uni-
form omnidirectional pickup pattern,
mic placement is not critical and the
announcer's head can move without
going "off mic:' Handling noise is kept
to an absolute minimum so the MCE5
picks up the voice, not the rustling
sounds of the announcer's expensive
silk tie.

Circle (65) on Reply Card

The MCE5 is available in various
terminations for the widest range of
broadcast applications including wire-
less. Underscoring our longterm com-
mitment to the broadcast industry, the
MCE5 is one of a family of reliable
Beyer broadcast products designed for
ENG, EFP and Film/Radio/Video stu-
dio production. It has been widely
adopted by discerning broadcast
engineers in the U.S. and Europe.

For those engineers who feel that
announcers' voices should be as recog-
nizable as their faces, the Beyer MCE5
proves that this level of accuracy exists
in a lavalier design.

Beyer Dynamic Inc., 5-05 Burns
Avenue, Hicksville, NY 11801.

ACCURACY IN AUDIO beyerbroadcastlll
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"I'm
only as good
as my
worst show

"In this business we're
judged by the final product.
We look for top results every
time we go in the control
room. When I direct, I expect
the best from my crew. I need
to communicate effectively
and easily. So I demand an

intercom system that
meets the needs of every type
of show-whether it be
the news or a variety special.

I depend on our TW Inter-
com System-it gives me the
performance and versatility
that I need."

RTS Systems has been
supplying top performance
intercom systems for over ten
years. In the studio and in
the field, the TW Intercom
System can make every show
your best show.

Call or write for details. I
RTS SYSTEMS

THE FIRST NAME IN

INTERCOMMUNICATIONS
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IStation -to -stationI
Computer -assisted

music rotation
By Michael Hendrickson

In last month's column, we described
the use of a computer to provide a live -
assist automation system for a radio sta-
tion. This month, we will discuss the
hardware that is required to interface the
computer to broadcast equipment.

You will need four basic items to make
the system operate: the computer, audio
switcher, control panel and the computer
interface. The required hardware is easy
to build and not expensive. Although this
system was developed for my particular
computer, the technology is applicable to
most other computers. Armed with a
technical manual for your computer, you
should be able to modify these plans to
make them work with your system.

J1 OUTPUT LINES

1 15
FROM COMPUTER

0 OUT>

1 OUT> "

2 OUT)

3 OUT> "

4 OUT>

330U

OUT

6 OUT >-> 5 NOT USED

Y OUT >--> 12 NOT USED

10-1/VM-'

REEL 1 START

4-4REEL 2 START

REEL 3 START

 12V

141

12V

2

2V

OPTOISOLATORS ARE 4133
RELAYS 12VDC SOMA CURRENT COIL

AUDIO REEL I --1

L.
AUDIO REEL 2

KS

tion from the outside world. You need to
consider several requirements when pro-
viding information to the computer.

Because the computer uses an 8 -bit
microprocessor, the input and output
lines are grouped in multiples of eight
and are usually available on the rear
panel of the computer. The TTL level
signals on these lines should be buffered
before they are tied to any equipment.
We can, however, use these TTL level
signals to drive other devices through
those buffers, thereby allowing the com-
puter to talk and listen to the outside
world.

During the execution of the program,
the computer reads the input data lines
and stores a number in a specific
memory location. The stored number is
always between 0 and 255 and repre-
sents the unique combination of signals
present on the data bus at that time. The
stored number tells the computer exactly
what is happening with the equipment
that it is connected to.

AUDIO OUT

AUDIO REEL 3 --Y.

Figure 1. Six opto-isolators are required to
buffer the output bus from the computer and
drive the tape recorders and audio relays.

Feedback
The key to successful system im-

plementation is to get the computer to
follow a sequence of instructions and
then make decisions based on informa-

Hendrickson is chief engineer for Hedberg Broad-
casting, Blue Earth, MN.

START

STOP

+5 VDC A

CUE DETECTOR REEL 1

CUE DETECTOR REEL 2

\-.>>
t->>-

CUE DETECTOR REEL

`3

REEL DISABLE 1

REEL DISABLE 2

REEL DISABLE 3

SINGLE STEP
ADVANCE 14-t-

1K52

NC

ControlControl
The output lines from the computer

are used to control the tape machines
and audio switcher. Basically, the output
lines operate in the exact reverse to the
input lines. To activate any equipment, a
unique number must be applied to the
output data bus. If, for example, we ap-
ply a decimal 4 to the output data bus,
tape recorder three will be started. The
decimal number 32 could be used to turn
on the audio for that recorder. The
number 36 could be used to both start
the recorder and turn on the audio.

The computer program contains
subroutines with all of the necessary con-
trol functions we want to activate. A
main program calls up these subroutines,
which contain the list of numbers. As the
list of numbers is applied to the output
data bus, different control functions are
activated.

Once an output line is changed, either
from low to high or from high to low, the
state remains constant until it is again ad -

4.7K4

8,B n
> OND

15
1 IN

DO2 IN

> 3 IN
4 I IN

" > SIN

> +5
> DIN

> 6IN
> 7 IN

Figure 2. Each of the eight data lines on the
computer input bus is driven through an opto-
isolator and inverter gate.

dressed by the computer. The inputs can
change at any time, but the computer
wilt not recognize that change until the
program tells the microprocessor to look
again at the input data bus. Although this
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may seem like a problem, the computer
operates so rapidly that the lines are ex-
amined many times each second.

Protection circuits
The signals present on the input and

output data buses cannot be directly con-
nected to our equipment. Because of the
voltages, we need to use opto-isolators to
provide level and power conversion
from the computer to the other equip-
ment. Opto-isolators allow us to use the
low-level TTL voltages to control the
much higher voltages encountered in
tape machines. Opto-isolators also pro-
tect the computer from high -feedback
voltages that might be sent back to the
input data bus.

The opto-isolator is composed of an

LED, which is optically coupled to a
phototransistor. When the LED turns
on, the resulting light causes the
phototransistor to conduct. The two
devices are packaged together but are
electrically isolated from each other. The
opto-isolator serves the same purpose as
a relay but has the additional advantage
of bounce -free, high-speed operation. In
this application, all we're concerned
about is the isolation provided by the
opto-isolator.

Control panel
The control panel uses three momen-

tary contact push -buttons and three tog-
gle switches to communicate with the
computer. These push -buttons allow the
operator to start or stop the computer

Studer Revox PR99

The Audio

For quality recording and fast edit-
ing. Your production work will move faster
thanks to the microprocessor control fea-
tures of the new PR99 MKII. Features like
a real-time counter with six segment LED
display of hours, minutes and seconds.
Accurate search -to -cue and search -to -zero.
Automatic repeat of a timed tape seg-
ment of any length. Plus edit mode, tape
dump, self -sync, track bouncing, and
variable speed control (all standard).
Options include roll -around console, cany
case, and monitor panel.

For reliability and serviceability. One
look inside and you know the PR99 MKII
is built to last. Take note of the die-cast

aluminum chassis and headblock, pre-
cise Swiss/German craftsmanship, mod-
ular electronics, and industrial grade
components. And it's all backed by an
established worldwide parts and service
network.

For cost-effectiveness. Add a sensi-
ble price to the list and you come up with
an outstanding ATR value. The new PR99
MKII audio production machine is avail-
able now from your Revox professional
products dealer.

EMI D)ELp,3 REVOX

Studer Revox America, Inc., 1425 Elm Hill Pike, Nashville, TN 37210, (615) 254-5651

and single-step the music rotation. The
stop and start buttons are used to set or
reset a flip-flop, IC1. This flip-flop pro-
vides the debounced, steady-state output
required by the computer. The single-
step push-button is connected to the
computer through an opto-isolator, as
are the cue tone detectors and reel
disable switches. The disable switches
tell the computer to bypass a particular
machine. If the rotation calls for a
machine and the disable switch has been
activated, the program simply goes to
the next machine.

Each tape deck is equipped with a
25Hz cue tone detector that tells the
computer when the music selection has
ended. The cue tone begins just before
the music selection ends and continues
to just before the next selection begins.
As the tone begins, the tone detector
closes a relay contact. This contact re-
mains closed until the cue tone ends. At
the beginning of the tone, the computer
starts the next tape deck. When the cue
tone ends, the cue detector stops the
machine that it is associated with.

The audio switch provides simple relay
control of the audio signals. When the
computer starts a tape deck, it also ac-
tivates the appropriate relay to pass that
deck's audio. Although other circuits
could have been used to control the
audio, 4PDT relays are inexpensive, easy
to use and reliable.

The BASIC software will probably
come with the computer. Your most dif-
ficult task may be in translating my pro-
gram to the BASIC used by your com-
puter. In addition to the BASIC software,
you will need a compiler. Programs writ-
ten in BASIC will not execute the com-
mands fast enough to allow the hard-
ware to operate properly. The compiler
will convert the BASIC commands into a
format that the computer can execute
much faster.

Advantages
One of the advantages of using a com-

puter to automate the music rotation is
the low cost. Given the prices of today's
computers, you should be able to assem-
ble the computer, disk drive and monitor
for less than $1,000. If you purchase all
new hardware to build the interface and
control panel, the additional cost will be
about $200.

Don't let computer technology scare
you away. This simple, yet useful, pro-
gram and hardware may be just the proj-
ect to help you overcome any hesitancy
to enter into the world of computer -

controlled equipment.

Editors note: A copy of the program listing for this
system is available from the Society of Broadcast
Engineers, 7002 Graham Road, Suite 118, In-
dianapolis, IN 46220.

If you have ideas that might be of use to other
engineers, send them in for consideration for publica-
tion in this column. Address your ideas to Technical
Editor, Broadcast Engineering, P.O. Box 12901,
Overland Park, KS 66212.

:4111
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NOW ALL THE
WORLD'S A

SOUND STAGE.
No matter what you're

recording in the field, from
Shakespeare -in -the -Park
to "Dancing in the Dark,"
you'll find a Sony portable
mixer that brings the crea-
tive control and flawless
sonic performance of the
studio to wherever you happen to be.

12 FOR THE ROAD.
The big difference between the Sony

MX -P61 and other studio -quality 12 -
channel mixers is that the Sony can be
tucked neatly into a small case and
carried to any location-thanks
to its switching power supply, +14

transformerless design and, of +6 preset separately, then
course, the fact that it's made maintained automat -
by the company that's best at ° ically during recording.
making big things small. 6 HIGH QUALITY

Its myriad professional fea- -10 FOR LOW BUDGETS.
tures include transformerless, 14 The family resem-
electronically-balanced inputs dB 1 0 1k 10k Hz blance between the 8 -
and outputs, complete equals- EQ characteristics of the MX -P61. channel MX -P21 and

zation for comprehensive signal Sony's more expensive portable mixers
control and modularconstruction is readily apparent:
for reliability and easy mainte- The MX -P21 is portable, durable,
nance. Along with the phenome- and has an incredible array of features
nal sonic performance with for its size-including
which the name "Sony" has phono EQ, fader -start and

Studio quality is no longer been synonymous for decades. cascade interface.
confined to the studio. THE 4 -CHANNEL MIXER All of which makes the

FOR EVERY CORNER OF THE GLOBE. 1 1 choice between Sony and
The incredibly small and light MX -P42 2 any other portable mixer a

lessens not only your burden, but the simple one.
complexities of field recording as well. Just decide whether you

That's because each input incorporates want all your location re -
a fast -acting compressor/expander with cordings to be as good as stu-

gain make-up controL TWeighs
cony

in atM aXsctit dio recordings.
So input levels can be 8 lbs., 10 oz. Or not to be.

For a demonstration or more infor-
mation,call Sony in the North at(201)
368-5185; in the South (615) 883-8140Y
Central (312) 773-6000; West (213) 639-
5370. Or write Sony Professional Audio
Products, Sony Dr.,
Park Ridge, New S 0 N Y
Jersey 07656. Professional Audio
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AM receiver demo
highlights show

By Brad Dick, radio technical editor

The Radio '85 convention in Dallas was
both more and less than expected. The
show, the second hosted jointly by the
NRBA and the NAB, attracted some
5,000 broadcasters and exhibitors. It in-
cluded 111 exhibits covering more than
19,000 square feet of floor space in the
Dallas Convention Center.

Although the attendance may have
been encouraging to the sponsors, the
show's value to the engineer was limited.
The seminars and speakers were top-
notch, but they alone wouldn't justify
one's attendance at the convention.

Receiver demonstration
One of the high points of the conven-

tion, from a technical aspect, was the
NAB's demonstration of AM receivers. A
listener could select the output from any
of seven AM receivers to check audio
quality. Unfortunately, many people
may have missed the demonstration
because of its location in the NAB
publications booth, away from most of
the other exhibits.

The audio source for the demonstra-
tion was a CD player connected to an RF

C17÷,
PLAYER

SONY
SRF

A100

LIMITER

SONY
XR-85

FM -AM
SIGNAL

GENERATOR

800NTON 103D

Show replay

generator. The equipment simulated a
closed circuit low -power AM broadcast
station. The lack of an AM stereo
generator confused some of the at-
tendees. Some people felt that the test
was invalid because it was conducted in
monaural instead of stereo. Unfortunate-
ly, this point of view is common within
the industry. Many broadcasters still
don't understand the improvements that
the new stereo receivers bring to
monaural AM sound.

Improved fidelity
The key point of the demonstration

SWITCH

KAHN PANA
SONIC

FA 08167

PIONEER
KEA 4433

AM

was that the new stereo radios make all
AM, even monaural AM, sound better.
The demonstration was conducted as a
part of the NAB's continuing effort to in-
crease the visibility of and interest in AM
improvements.

The demonstration setup, illustrated in
Figure 1, provided a unique high -quality
test comparison of the various receivers.
Four of the receivers were stereo, but
because the transmission was not stereo,
all were operating in monaural.

As listeners switched among the
various receivers, the differences in
audio quality became apparent. The
three monaural receivers exhibited a
lack of high -frequency response, in-
dicating a tendency to follow the CCIR
3.1kHz rolloff curve.

According to industry officials, almost
any station would sound better on the
new generation of stereo receivers.
However, if the listener is ever to be con-
vinced, the broadcaster must first be
educated. Station managers, program
directors and chief engineers should all
have AM stereo receivers in their cars,
homes and offices. Once broadcasters
have heard how good AM can sound,
they can begin to promote it.

The exhibit is only one part of the
NAB's efforts to increase industry
awareness of AM radio's potential. Other
efforts include educating broadcasters,
dealers and consumers on AM's capabili-
ty to produce high-fidelity audio;
generating even more interest in AM
stereo; developing improved antenna
technology; and promoting FCC rules
that limit interference from electrical
devices.

PROTOTYPE United front
Although there may have been divi-

L__

BOX

sion on some topics at the convention,
there was definitely enthusiasm for
multimode receivers. Even though the
broadcaster may have to choose be-
tween the two proponents of AM stereo,
many attendees felt that the listener
should not be asked to make that deci-
sion. There seemed to be a consensus
that broadcasters must first present a
united front to the receiver manufac-
turers. If the broadcasters would agree
on some standards-perhaps even on a

SWITCH

AUDIO
AMPLIFIER

Figure 1. The receiver test pre -emphasis standard-then it's possible
setup used for the NAB AM the receiver manufacturers would also
Improvement exhibit. cooperate. I :I:)))11
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On a Rank Telecine
you can play it again

Making the successful trans-
ition from the film medium has
been our business since Sam
played it for Bogie the first time
around. Today, we've covered
all the creative, operational and
engineering angles by bringing
film to video with our totally
unique product range.
Our revolutionary ADS 1 offers
the broadcaster the optimum
equipment for handling
material °rig -mated for the tv
screen: multiplexed
configuration; slim, space -
saving modules; system
expandable up to three dual -
gauge transports per
electronics control unit; low

capital and running costs; solid-
state scanning with innovative
electronic dirt and scratch
concealment.

ks Rank Cintel

The flying -spot Mk IIIC brings
the ultimate post -production
power to all types and
conditions of film for all tv
standards: x-y zoom and
position at full tv resolution;
variable speed between 16 and
30 frames per second; true still -
frame and slide capability -
fully pre -programmable on
Amigo, the simple yet powerful
telecine computer.
At the viewing end of the post -
production line, or television -
broadcasting system, it's the
"film feel" that matters, so,
whatever the film, play it with
feeling on a Rank Cintel -
again and again.

260 North Route 303, West Nyack, New York 10094
Telephone: (914) 353 1914 Contact: David Fenton

The World leader in telecine
Sales and Service: Rank Precision Industries Inc,

13340 Saticoy Street, North Hollywood. CA 91605
Telephcne: (818) 765 1265 Contact. Neil Kempt
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Donald F. Bogue, general manager of
Ampex Magnetic Tape Division, Red-
wood City, CA, has been promoted to
vice president. During his nine years at
Ampex, Bogue has held management
positions including manager of financial
planning, business manager for
audiotape and director of marketing.

Beth Simon and Bruce W. Goldstein
have been appointed positions at Audio
Plus Video International, Northvale, NJ.
Simon is Eastern sales manager and was
a former account executive in the sales
department in charge of customer rela-
tions. Goldstein is manager of film -to -
tape services. He previously spent 11
years at EUE/Screen Gems.

Kinsley (Ken) D. Jones has joined
Fidelipac, Moorestown, NJ, as marketing
director. He will be responsible for coor-
dinating distributor activities and head-
ing worldwide marketing. He was a
former district sales manager for Harris.

Michael Cowger, Ira Minkoff, Da-
mian Delaney, Tom Jensen, Lynn
Kennedy and Thomas Gulinazzo have
been appointed new positions at Kliegl
Brothers, Long Island City, NY, due to its
realignment of sales territories. Cowger
is director of sales; Minkoff is regional
sales manager; Delaney is inside sales;
Jensen and Kennedy are Midwest and
West sales managers, respectively; and
Gulinazzo is project manager.

Ernest R. Altschul has been ap-
pointed manager of commercial equip-
ment engineering for the microwave
equipment division of Varian Associates,
Santa Clara, CA. He will direct commer-
cial product engineering, enhance ex-
isting products and design new products
to respond to customer requirements. He
was with Aydin's energy division for 24
years, where he most recently served as
executive vice president.

Walter E. Werdmuller has been
named sales and marketing manager for
the broadcast products division of Barco
Industries, Charlotte, NC. He will be
responsible for assembling a nationwide
sales staff to build sales and service for
the company's products. He has more
than 12 years of experience in the broad-
cast and professional video industry.

Michael Goddard has been appointed
national sales manager of Clear-Com,
San Francisco, CA. His responsibilities in-
clude domestic and Canadian sales and
marketing duties. He was a former na-
tional sales manager for Control Video.

People!
Nigel Spratling has been appointed

marketing manager for AVS. He is
responsible for marketing the AVS stan-
dards converters and will work with
Mike Ransome, sales manager, to ensure
effective sales and product development.
Spratling was a former sales and
marketing director of Video Presentation
Sales. He has engineering, general
management and manufacturing ex-
perience.

Marty Frange and Jon Teschner
have joined management positions at
Aurora Systems. Frange is Northeastern
regional manager. He was a former na-
tional sales manager of analog products
for Panasonic. Teschner was Southeast-
ern regional manager for ADDA.

Dom Saccacio has been appointed
president and chief executive officer for
Montage Computer, Hollywood. Before
joining Montage, Saccacio had been
president and chief executive officer of
CMI/Trendata. He brings executive
management experience in the manufac-
turing and marketing of computer and
magnetic tape products.

Marty Blanchard, senior marketing
analyst at Ampex Magnetic Tape Divi-
sion, Redwood City, CA, has been named
chairman of the Audio Video Statistics
Committee of the International Tape
Association (ITA). She replaces Paul
Weber who recently retired from
Ampex. Blanchard is responsible for
overseeing the gathering of statistics
from member companies and ensuring
that the information is collected and
distributed in a timely manner.

David K. Fibush has rejoined Ampex
audio -video systems division, Redwood
City, CA, as product manager for small
format systems. Fibush was most recent-
ly director of engineering for ADDA in
the Republic of Ireland. He held numer-
ous engineering and management posi-
tions with Ampex from 1964 to 1983.

Robert A.M. Coppenrath, president
and general manager of Agfa-Gevaert,
Teterboro, NJ, has been elected to the
board of directors of United Jersey Bank.
Coppenrath joined Agfa-Gevaert in
August 1969 and became its president in
March 1970.

Tom Semmes has been appointed
Southeastern sales manager of Rupert
Neve, Bethel, CT. He has 15 years of
broadcasting experience, and was
former president of Tom Semmes
Associates, an equipment brokerage
firm, for the past three years.

Mike Bove has been promoted to
senior technical service representative
for International Tapetronics/3M,
Bloomington, IL. He has been with 3M
for six and a half years and previously
worked for Sono-Mag. Boves respon-
sibilities include special projects, field
training, testing products and customer
interfacing.

Earl D. Harris Jr. has been named
director of engineering for ElectroVoice,
Buchanan, MI. He will be responsible for
administering microphone, loudspeaker,
electronics, military and aviation
engineering divisions. Harris previously
worked for Ehrhorn Technological
Operations.

Mark Chew has been appointed as
senior systems engineer for Microdyne,
Ocala, FL. Chew will be responsible for
design and application of satellite equip-
ment for video and signal channel per
carrier (SCPC) systems. Chew has 11
years of experience in video systems and
SCPC communications at Scientific
Atlanta and RCA Americom.

Herman Schkolnick has been ap-
pointed director of marketing and sales
for Panasonic Broadcast Systems,
Secaucus, NJ. In this newly created posi-
tion, Schkolnick will be responsible for
all marketing and sales for Panasonic
broadcast video equipment and systems.
He is a member of the Society of Motion
Picture and Television Engineers, and
brings more than 15 years of broadcast
marketing experience to Panasonic.

J. Duke Brown has been appointed as
sales and marketing manager for Scien-
tific Atlanta's Satellite Communications
Division. Brown previously worked at
M/A-COM where he served 11 years in a
variety of sales, marketing and business
management positions.

Donald E. Rushin and Joseph L.
Leon have been appointed to new posi-
tions at 3M's Magnetic Audio/Video
Products Division for its broadcasting,
recording, commercial and educational
markets (BR/C&E). Rushin is marketing
operations and international director. He
will direct the marketing organization
for the division's BR/C&E markets with
responsibilities for international market-
ing in the professional business. Rushin
has been with 3M for 26 years and was
most recently international director for
the division. Leon is sales director and is
responsible for the division's professional
sales force. Leon joined 3M in 1959 and
was most recently director, professional
markets for the division.
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ENGINEERING POWER + PRICE =

Vital's NeW 3000 Series
Production Switcher.

LIILL LIL2 _ILE El
. _iLJEE

Keying power. Simple operation. State-of-the-art technology. This is what you
get with VITAL's 3000 Series Production Switcher-quite simply the best
production switcher on the market. Currently the 3 Mix/Effect switcher sells
for only $175,000. This is VITALls top of the line production switcher-one
so fully -loaded that the only option is the stereo audio -follow -video package.

Check out some of these powerful features:
 26 inputs, 4 keys, or a chroma key plus 4 keys

in each M/E
 All M/E's have separate key inputs with

discrete filling signals
 Up to 16 self -filed keys plus 3 chroma keys

on air
 Dual handlebars per M/E, L/K
 Auto Transition Units for each handlebar
 New Simul-Key system far multiple key

entries and exits

 Automatic key memory system
 Microprocessor controlled via single data

cable
 Separate power supply per MJE, L/K
 Total panel control with PSAS 3000
 Serial or parallel editor interface
 Battery back-up to return system to original

mode of operation during power failure, plus
 Many more advanced features.

For more information call toll free 800 -84 -VITAL

Creating Modern Tools44Ir For Creative Minds.

AIVITAL41 VITAL INDUSTRIES, INC.
MAIN OFFICE: 370C N.E. 53rd Avenue, Gainesville, FL, USA 32601
Ted.: (904) 378-1581  TWX 810-825-2370  TLX 80-8572 Vital -A -Gain

Circle (701 on Reply Card

December 1985 Broadcast Engineering 107



The Solution ToYour Old Cart Machine
Is Not A New Cart Machine!
From AFA comes the remorkot.,

Pegasus 5100 commerciol compdal
tern. It does everything cart
machines do-and more. And it
does it better, more efficiently,
virtually eliminates the need for
"make-goods"-and, ultimately,
will save you money!

This new solid state computer
support system facilitates the
automatic off-line compiling of
commercial breoks using existing

PPP

Pegasus 5100

ipose VTR/VCR equipment!
tom allows for the loading of
approximately 175 spots on o sin
p le ninety -minute tope. And dele-
tions, additions and lost -minute
chonges are virtually automotic.

But be coreful, once you see the
Pegasus 5100 in action, you'll never
want to use o cart machine again!

Call Marc Bressack at (2oi) 767-
1000 to arrange a demonstration
of this exciting new system.

A.F. ASSOCIATES INC.
ADVANCED SYSTEMS AND PRODUCTS FOR THE VIDEO INDUSTRY
100 STONEHURST COURT NORTI(VALE NJ 07647 (201) 767-1000
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COLOR CORRECTION by

 Encoded In - Encoded Out,
Does Not Decode

 Virtually transparent to your video
 Widest correction range
 Variable black stretch

Should you settle
for anything less ?

 Operator friendly control panel
 Optional timecode control and

memory for frame by frame
correction

 Also available for component video

EXCLUSIVE NORTH AMERICAN DISTRIBUTOR

broadcast video systems
1050 McNicoll Avenue, Agincourt, Ontario M1W 2L8

Telephone (416) 497-1020 Telex 065-25329
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James A. Comella has been ap-
pointed product sales manager for EEV,
Elmsford, NY. He is responsible for the
sale of EEV's broadcast products in the
Midwestern states. Comella has a varied
sales background in the broadcast and
video markets. Prior to joining EEV, he
was employed as regional sales manager
for CMX/Orrox, marketing computer
assisted editing systems.

Brian James will join the staff of the
National Cable Television Association,
Washington, DC, as director of engineer-
ing in the Science and Technology
Department. James has been employed
in the cable TV industry since 1972. He
was a former manager of standards and
practices at Cablesystems Engineering.

Adrian Bailey has joined Digital
Entertainment Corporation, a sub-
sidiary of Mitsubishi Electric Sales
America, as manager of the Pro Audio
Group's United Kingdom operations.
Bailey is based at Quad Eight/Westrex, a
subsidiary of DEC, located at Greenford,
Middlesex. Bailey joined DEC after
holding several management positions at
Neve International.

FREE 32pg Catalog 8 50 Audio/Video Applic.
11SU ZeE. .

TRANS. C11.
TAP VIDEO.Stereo Mono Pe" Am NE.

E,
osc .....

8 -In 2 -out. 12 -in 4 -out. I 6 -in 4-oul
Video a Audio Diet Ample TV Audio & Recd Prod Consoles

OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038
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III

SESCOM, INC.
1111 Las Vegas Blvd. North
Las Vegas, NV 89101 U.S.A.

-the audio source FOR ALL OF YOUR AUDIO NEEDS

CALL OR SEND FOR A COPY OF OUR CATALOG

CATALOG REQUESTS & ORDERS: (800)634-3457

OTHER BUSINESS: 170213134-0993 TWO 1910)397-8998
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Reconfirm
your involvement in

the broadcast industry!
Renew

your subscription
today.
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Saul A. Walker has been appointed
vice president for product development
and marketing for Straight Wire Audio,
Arlington, VA. He is co-founder and
former engineering vice president of
Automated Processes, Inc. (API) and
served five years as product and sales
manager of Datatronix. In his present
position, Walker's duties will include ex-
pansion in the design and manufacture of
products for the broadcast and sound
reinforcement markets.

James Wood Jr. has been appointed
to head the pro video service division of
JVC Service and Engineering. He has
been a special products manager for the
company since 1983 and prior to that, he
was systems technical support manager
for Harris.

Paul Stubblebine and Karen A.
O'Brien have joined Monster Cable, San
Francisco, CA. O'Brien has been ap-
pointed marketing manager, responsible
for producing all new literature, develop-
ing advertising and promotional cam-
paigns and coordinating trade shows.
Stubblebine is sales manager, managing
and coordinating the company's sales
department.

Robert P. Hemenway has been ap-
pointed vice president of technical
operations for Lake Systems, Newton,
MA. Hemenway has been with Lake
Systems since 1957.

Christopher Louis Emery has been
appointed technical service represen-
tative for video products for the
Magnetic Tape Division of Agfa Gevaert,
Teterboro, NJ. He will work from the
company's Secaucus, NJ, market-
ing/training center and his territory will
cover New York City, Long Island and
northern New Jersey. Prior to joining
Agfa, Emery was office manager trader
for Jem Commodities.

Richard Voigt and Joe Gerkes have
joined Image Video, Ontario, Canada.
Voigt will serve as international
marketing manager. He has operated in
more than 48 countries during the past
15 years and has worked for Digital
Video Systems. Gerkes is sales and
marketing manager and will be responsi-
ble for overseeing all sales and
marketing functions related to the U.S.
market. He was a former sales and
marketing manager for Digital Video
Systems' studio products division.

Pat Jones has been appointed
marketing manager of switch products
for Switchcraft, Chicago, IL. He was a
former central region sales manager
with ITW Switches.

r I ViVi
POSITIVELY SUPERIOR

New IGM-SC with the IBM-PC
...the Ultimate Systems Controller.

IGM-SC
 Highest Audio Specs
 Unlimited Programming
 Easy Operation
 Total Program Capability

IBM-PC
 Proven
 Powerful
 Dependable
 Backed by Service

Call Now (206) 733-4567

IGMCOVV,\ICAT 0\S
282 West Kellogg Road Bellingham, Washington 98226

IBM and IBM PC are trademarks at International Business Machines Corporation.

Circle (81) on Reply Card

10".'.aw-

.A A

EXCEPTIONAL SAVINGS ON
TVRO SATELLITE EARTH STATIONS

Approximately 300 C Band satellite earth stations now available.
 ANTENNAS

(some with multi -satellite
feed apparatus):

Gardiner 5.6M/1561
Microdyne 5.0M / PR -16
Scientific Atlanta

4.6M 8005

 RECEIVERS  MODULATORS
Gardiner 4200 Gardiner 2400
Microdyne Microdyne 1000 LCM

1100TVR(X-24), 1110CSR Scientific Atlanta 416
Scientific Atlanta 6602

Sale offers prime opportunity to save significant
dollars on first -come, first -serve basis.

HI -NET Communications, the lodging industry's satellite communications
pioneer, is converting its network of TVRO's from C Band to KU Band. All C
Band antennas and electronics, previously used in Holiday Inn hotels through-
out the U.S., will be sold "as is, where is." All items are to be sold on a cash or
cashier's check basis only.

For equipment list plus information on sale terms and conditions send written
inquiries to: HI -NET Communications

1

1111111111

HI -NET COMMUNICATIONS
1

3796 Lamar Avenue  Memphis,TN 38t95  Attn: Cecilia Bigham
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Scott Kaplan has joined the magnetic
tape division of Agfa-Gevaert, Teterboro,
 NJ, as technical sales representative. He
will provide technical and sales support
for all tape products in Los Angeles and
Santa Barbara, CA, and Hawaii. Kaplan
was a former assistant sales director at
Studio Film and Tape.

David Talbot and S. Richard Ravich
have been promoted to new positions at
AKG Acoustics, Stamford, CT. Talbot has
been promoted to sales manager, profes-
sional products. He will be responsible
for customer application training and
dealer relations in coordination with
AKG rep organizations. Talbot's efforts
will be concentrated in the music and
recording industries. Ravich has been
promoted to vice president and general
manager. He has been a top marketing
executive for AKG for the past 11 years.
He was a previous national sales
manager for Stanton Magnetics.

Charles F. Riley has been appointed
to establish the East Coast office of
Merlin Engineering Works, Palo Alto,
CA. He was former vice president of
Tele-Color Productions and served as
engineering vice president of Logos.

Charles D. Coyle and Linda S. Com-
mons have joined Larcan, Ontario,
Canada. Coyle is regional sales manager
for the Western United States with 17
years of experience in the broadcast in-
dustry. Commons is sales administrative
assistant for broadcast sales. They will
be marketing Larcan's VHF television
and FM transmitter to broadcast stations.

Scott A. Martin has joined Fidelipac,
Moorestown, NJ, as sales director. He
was a former radio district sales manager
for the Harris Broadcast Group. Martin is
a member of Sales and Marketing Ex-
ecutives Society of Broadcast Engineers.

Jim Butts has joined Horizon Interna-
tional, Phoenix, AZ, as product sales
manager. He is responsible for sales,
marketing and implementation and
engineering services. In addition to his
duties with Horizon, Butts is president of
Aspen Grove Communications.

Andrew G. Da Puzzo and Peter Jen-
sen have been promoted to new posi-
tions at Agfa Gevaert's Magnetic Tape
Division, Teterboro, NJ. Da Puzzo is na-
tional marketing manager for audio

products. He has been with the company
for the past five years and recently
served as audio product manager.
Jensen is regional sales manager for the
central region. He has been with Agfa for
eight years and was most recently re-
gional sales supervisor for the Midwest.

Robert N. Henson has joined Leitch
Video of America, Chesapeake, VA, as
director of marketing. Henson is respon-
sible for all sales and marketing duties in
the United States, and to strengthen the
company's position in the marketplace.

Jack S. James has been appointed
Southeast regional manager of Ampex
Magnetic Tape Division, Redwood City,
CA. He is responsible for supervising the
sales activities of the region's sales
representatives and for coordinating of
customer service and product distribu-
tion operations throughout the region.

John Frazer has been appointed
senior sales engineer at Sony Broadcast,
UK. Frazer has more than 15 years of ex-
perience in the sound recording
business. He will work out of Sony
Broadcast's Basingstoke headquarters.

I :r:.))/11

New
Totally enclosed
housing.

New
Single and Dual
Controllers with
proportional rate
joysticks. (Table
top or rack mount.)

Single camera controller
Model VS -CB -T

The TSM
advantage.

VS -200M ...an economical Pan/Tilt System that for the
first time integrates a variable speed Pan/Tilt head with
motorized ENG lenses...and from a single source...TSM.
Check these lens and Pan/Tilt System features:
 TSM's exclusive motorized lens control systems for ENG

bayonet mount lenses include Zoom/Focus, Focus Only
and Focal Length Speed Control Feedback.
The Focal Length control system, for zoom lenses, provides
feedback to optimize the Pan/Tilt speed based on lens
setting ... max. speed at wide angle; min. speed at tele-
angle ... another TSM operating feature for a professional
On -Air presentation.

 Variable speed range from 1.2° up to 8°/Sec.
 Precision gears and adjustable drag clutch in drive system

provide a smooth, accurate On -Air operation in the pan
and tilt modes.

 TSM's rugged, pedestal/ceiling mount is driven by high
torque DC motors and has fully adjustable microswitch
end stop protection.

Call or write for complete details on VS -200M and TSM's
complete product line of Pan/Tilt heads and accessories.

Dealer inquiries are welcomed.

TOTAL SPECTRUM
MANUFACTURING INC.
20 Virginia Avenue
West Nyack, NY 10994
(914) 358-8820

THE NEW, INNOVATIVE EQUIPMENT SOURCE.

Circle (123) on Reply Card

110 Broadcast Engineering December 1985



News
Continued from page 4

manufacturers to improve AM transmis-
sion and reception. The improvement
subcommittee's November 1984 report
urged the reactivation of the NRSC. In
the report, the committee said that the
AM industry could not, by itself, effec-
tively implement a standardized pre -
emphasis curve. Without the cooperation
and participation of receiver manufac-
turers, any changes in broadcast signal
processing would not provide the needed
industry -wide benefits.

The first meeting of the NRSC commit-
tee took place in June in conjunction
with the summer Consumer Electronics
Show. At that meeting, the committee
agreed to undertake the task of examin-
ing the possibility of recommending a set
of standardized curves for both broad-
casters and receiver manufacturers.

The NRSC met again in early
September to begin setting up the
framework under which it will operate.
The most crucial question for the com-
mittee is what criteria are important to
the selection of a pre -emphasis standard.

It is expected to take at least a year
before a final decision can be made.
Because any proposals coming to the
committee will be voluntary, members
will need time to evaluate the sugges-
tions thoroughly.

Upon completion of the committee's
work, NAB will publish the recom-
mended pre -emphasis and de -emphasis
curves.

NARTE sets
certification deadline
The National Association of Radio and

Television Engineers (NARTE) has an-
nounced the deadline for its grand -
fathered certification program. The cer-
tification program allows those holders
of FCC licenses to receive NARTE cer-
tification if application is made prior to
Jan. 1, 1986.

The NARTE certification program pro-
vides endorsements for both RF and non-
RF-related work. RF endorsements in-
clude: radar systems, satellite systems,
microwave, land mobile, cellular and
broadcast AM, FM and TV. Non-RF en-
dorsements include: telephone systems,
switching systems, multiplex systems,
administrative/regulatory and computer
telecommunications.

NARTE is an organization of in-
dividuals involved in any of a number of
telecommunications technical fields. The
organization developed its certification
in response to the FCC's dropping of the
first class license. Persons interested in
obtaining NARTE certification or
membership should contact the
organization at 503-581-3336. All ap-
plications for grandfather certification
must be received by NARTE by Dec. 31,
1985. I

TELEVISION TRANSMITTERS

REDUNDANCY!
0

a

0
0

CJErtom Engineering-for field
m3dernizing and up -powering all
makes of VHF and UHF tansmitters.
Spa -es for most makes .Df VHF and
U -IF transmitters.

Townsend designs maximum
redundancy into all transmitters.
We do this because we know
staylig on the air is everything!

 H gh power UHF to 240 Kw

 H gh power VHF to 50 Kw

 V -IF and UHF LPTV
transmitters

 A I solid state MDS and ITFS
transmitters

TOWNSEND
The Television Transmission Specialists

Townsend Associates, Inc.
79 Mainline Crive, Westfield, MA 01085  413-568-9581
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DIGISOUNDTM
DIGITAL AUDIS STORAGE

k-
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The Digisound'" Random Access
Digital Audio Storagelminit fore M,El

ronics provides the reliabilitS,
ar convenience of digital instant

random access... with tie superior
so.ird quality of digita recording.
Audio is digitized and stored on a

large capacity disk for
instart playback.

At tie touch of a button you select
your next spot, song Dr message

track. Instantly, Digisound presents
the track with unprecedented audio

fidelity, play after play.

WFat's more, Digisound is
a cne-for-one replacement for
rrit-clrenical cartridge equipment.
For a free brochure,
(al Dave Collins. at 312/295-2606.

Hale the Sound of the Future...Today

111E I ELECTRONICS
91C Sherwood Drive Unit 19,
Lalo Bluff, IL 60044
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/Business I
Bogner makes antenna sales

Among recent sales of Bogner high -power TV broadcast
antennas are channel 16, Key West, FL; channel 33,
Shreveport, LA; channel 30, Ogden, UT; channel 68, Birm-
ingham, AL; and channel 49, Irving, TX.

TAJ Soundworks uses Monster Cable
TAJ Soundworks, San Francisco, recently completed an ex-

tensive wiring system using professional sound cables from
Monster Cable. The cables connect an MCI 528 console to a
wide variety of tape machines, including mag film transport.
as well as the console to and from the outboard equipment,
such as noise gates, DDLs, harmonizers and EMT echo
chambers. Also wired with Prolink are the studio's custom
monitors, microphone lines and the guts of the console and
mag film transports.

SatCom and PBS sign agreement
Radiation Systems Inc., Norcross, GA, has announced the

signing of an ordering agreement for earth station antennas
with the Public Broadcasting Service (PBS). The 2 -year agree-
ment calls for RSI's subsidiary, SatCom Technologies, to sup-
ply and install model 920CS 9.2m transmit/receive antennas
and receive -only antennas. The first release under this agree-
ment is for a motorized uplink antenna for the PBS main
origination terminal located near Washington, DC. This facili-
ty provides programming to PBS TV stations via Westar IV.

PBS plans to purchase additional antennas for itself and on
behalf of PBS member stations across the country. This agree-
ment is part of public television's efforts to upgrade its anten-
nas in preparation for FCC 2° satellite spacing requirements,
which become effective Jan. 1, 1987.

Puerto Rico selects Sony ENG system
WPRV-TV, channel 13, the newest TV station in Puerto

Rico, has selected a Sony Broadcast Betacam 1/2 -inch system
for ENG. The station is equipped with Betacam players,
recorders and 11 camera/VTRs.

KSTP-TV, of St. Paul, MN, has changed its broadcast image
by adding Betacam teleproduction capabilities for ENG. With
25 camera/VTRs in the field, the station has 10 editing suites
with various Betacam playback and editing decks and
BVH-2000 1 -inch VTRs for complete interformat compatibili-
ty. The station is part of the Conus Network established by
Hubbard Broadcasting.

BE to equip Thai FM stations
The Royal Thai Air Force has awarded Broadcast Elec-

tronics, Quincy, IL, a contract to equip six new stereo FM sta-
tions in Thailand, the largest export order ever received by
the company. The contract includes six model FM -1.5A
1,500W transmitters, antennas and complete studio equip-
ment. The new stations are an expansion of the RTAF broad-
cast facilities.

Receipt of this contract follows the final delivery of equip-
ment for three 300kW FM stations in Taiwan and the ship-
ment of 23 model FX-30 exciters to Korea.

Bosch announces Japanese
market distributor

FOR -A Company, Japan, has been appointed exclusive
agent for Robert Bosch GmbH. The agreement covers all
Bosch broadcast products, including the FGS-4000 computer
graphics system and the FDL-60 CCD telecine system, which
will be included in FOR -A's booth at this year's Interbee Ex-
hibition in Tokyo.

Glen Glenn receives Otari
Glen Glenn Sound, Hollywood, has taken delivery of its

14th Otari MTR-90 multichannel recorder. The all-Otari facili-
ty was one of the first film/teleproduction houses to purchase
MTR-90s. Everything Audio, Otari's southern California
dealer, has serviced the account for several years.

Sony delivers 2 -track machines
Sony, Park Ridge, NJ, has announced that it is producing its

PCM-3000 series DASH Vi -inch format digital audio recorders
at its Fort Lauderdale, FL, manufacturing facility. Recorders
include the 7'/zips PCM-3102 and the 15ips PCM-3202.
Deliveries of the PCM-3202 are scheduled to begin in 1986.

SSL announces console orders
Solid State Logic (SSL), Oxford, England, has announced the

initial orders for its new broadcast consoles. The British
Broadcasting Corporation has awarded a contract for four SL
5000 M series consoles to equip two of BBC television's post-
production suites.

SSL also announced the first American order for the series.
NBC Radio News will be receiving a 40 -channel version with
a mixture of mono and stereo facilities plus eight independent
main outputs (IMOs), to be placed in a Burbank, CA, studio.
This studio will gather feeds from different sources, process
them for recording or live distribution, and then re -transmit
them via satellite to the NBC Radio News Network master
control room in New York.

Ampex to supply videotape
Ampex Magnetic Tape Division, Redwood City, CA, has an-

nounced it has signed a 1 -year agreement to supply Media
Central with professional broadcast quality videotape. Ampex
will provide Media Central's broadcast stations with Ampex
196 1 -inch, 197 3A -inch, Ampex 188 Beta and Ampex 189
VHS videotape.

Penny & Giles address
Penny & Giles, manufacturer of audio attenuator products,

has a U.S. sales and service office at 2716 Oceanpark Blvd.,
Suite 1005, Santa Monica, CA 90405. The telephone number
is 213-393-0014.

Thomson-CSF answers order
Ivory Coast has ordered a short-wave 500kW transmitter

together with the associated equipment and antenna system
from Thomson CSF. Digital technology is employed in the
PDM, which offers switch -mode modulation, flexibility and
tuning precision. The audio signal is digitalized then proc-
essed by a series of preprogrammed microprocessors. A TV
screen coupled to a built-in self -test system and an optional
printer allows close system surveillance and rapid interven-
tion in case of system fault.

Harris acquires ADDA
Harris, Melbourne, FL, has recently acquired product

rights, inventories and equipment of ADDA. Manufacturing of
some of the ADDA products will be transferred to the Harris
Video Systems operation, located in Mountain View, CA. Har-
ris also plans to offer parts and repair services for selected
products that were in the ADDA line.

CRL purchases assets
Circuit Research Labs, Tempe, AZ, recently purchased cer-

tain assets of MicMix Audio Products, manufacturer of audio
sound reinforcement equipment. These assets consist of in-
ventory, patents, licenses, contract rights and business name.
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Announcing
40

Years of
Broadcasting
Excellence...

Switchcraft.
That statement should come as no surprise
to anyone in broadcasting. For over forty
years, we have been supplying broad-
cast engineers and technicians, studios
and stations with efficient, durable ,,,,,,
audio components of every shape, .............

.Oatsize and design.As a broadcast pro- itSt .:
fessional you already know, and
probably use, our products.

Just look around your studio for a
moment. From the simplest audio
connectors and patch cords to
more sophisticated jack field and
impedance matching transformers,
Switchcraft products are an integral
and basic part of the broadcasting
and recording industries.

As you have grown, so have we.
Our commitment to quality and
excellence has led us to techno-
logical advances such as the
"QG"Quick Ground connectors, a
product innovation that has yet to be
surpassed. All of our components are
designed for convenience, durability,
and perfect sound transmission to
insure broadcast and recording
excellence.

Today, our product line encompasses
thousands cf standard and miniatur-

ized components serving the full
spectrum of audio requirements. For

additional details on exciting new pro-
ducts call Bill Kysiak: (312) 792-2700.

F
Mail to: Bill Kysiak, Switchcraft, Inc.

5555 N. Elston Ave., Chicago, IL 60630
Tel. (312) 792-2700 TWX 910-221-5199

E Send me information on your product line
serving the audio field.

NAME

TITLE

COMPANY

ADDRESS

OITT

STATE

PHONE

ZIP

Switchcraft

I

J

A Raytheon Company
5555 N. Elston Ave., Chicago, IL 60630
Tel. (312) 792-2700 TWX 910-221-5199

"AT SWITCHCRAFT QUALITY STARTS WITH FUNDAMENTALS"
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!Newproducts

Portable multifunction mixer
Panasonic has introduced the WR-133 Ramsa multifunction

portable mixer. The mixer's eight channels are equipped with
electronically balanced XLR inputs and transformer -balanced
outputs. Input channels 1 through 4 offer a separate phono in-
put position, each with a magnetic cartridge pre -amp, to ac-
commodate two stereo turntables. These channels have a
sensitivity range of -80dB to + 10dB, while channels 5
through 8 have the same lower sensitivity, but will accept
high-level inputs of up to +20dB. The 6 -position input level
master will accommodate signals along the full -80dB to
+20dB range.

The mixer uses dual concentric equalizer controls for a
15dB boost or cut at the 10,000Hz and 50Hz levels. The mixer
contains two auxiliary sends to route signals other than the
main mix to appropriate sources, permitting on-stage
monitoring in cases where the mix should differ. Additional
functions include a mono output, an effects send control, in-
put fader, pan control, peak level indicator and monitor
select. It comes with a transport case, but can be rack-
mounted in permanent installations.

Circle (365) on Reply Card

Digital effects processor
Lexicon has introduced the PCM-70 digital effects processor

with dynamic MIDI (musical instrument digital interface) con-
trol. Software packages, in the form of plug-in chips, can be
changed as new programs become available. Thirty separate
programs are incorporated into the package.

The dynamic MIDI concept is fully compatible with other
MIDI equipment. It enables remote control through a MIDI
keyboard or other MIDI control devices. Ten effects or reverb
parameters can also be assigned to a controller or keyboard.
The parameters can be varied dynamically through the con-
troller and can be assigned to vary with key velocity, pressure
or aftertouch.

The unit offers complete user control of all functions with a
16 -character fluorescent alphanumeric monitor display. The
front -panel controls consist of dedicated keys and a soft knob
which can be assigned to as many as 10 separate control
parameters simultaneously for a grandmaster control.

Circle (364) on Reply Card

Omnidirectional dynamic microphone
Shure Brothers has announced the SM63L omnidirectional

dynamic microphone, an elongated version of the SM63 mic.
It has an omnidirectional pickup pattern and is 31/2 inches
longer and lighter weight than the SM63. The mic features
low -frequency rolloff and a mechanical isolation system for
handling noise. Other features include a humbucking coil that
minimizes noise from electromagnetic hum fields, a built-in
breath and pop filter, a Veraflex grille that will not dent or
rust and a champagne -colored finish.

The mic is available in two versions: the SM63L-LC (sup-
plied without cable) and SM63L-CN (supplied with a 25 -foot
Triple Flex audio connection cable with professional 3 -pin
connectors). Both models include an accessory windscreen
and a swivel adapter for stand -mounting.

Circle (366) on Reply Card

Videotape storage cabinets
Luxor has introduced a locking drawer cabinet that pro-

vides extra security for VHS or Beta videotape storage. Five
different models available in five different colors will accom-
modate from 30 to 144 tapes. The cabinets also are stackable.

Circle (351) on Reply Card

Chase synchronizer system
Audio Kinetics and Tascam have announced the Pacer and

Code 1 chase synchronizer systems. Pacer and Code 1 are
single -rack units compatible with all international time codes.
An internal time -code generator is capable of jam -sync opera-
tion and can be locked to house sync or an external video
source. The twin dynamic readers are capable of reading
code from 1/20 to 80 times play speed in both directions.

The synchronizer is a hard -lock system with chase capabili-
ty offering slave machine control with the optional control
pad or via the RS -232C/422 computer port. Automatic
calibration with battery backup and automatic offset calcula-
tion can be manually trimmed by frame and subframe. The
system is designed for a wide range of applications from lock-
ing up two ATRs to adding audio to a control track editing
system or to 3/4- to 1 -inch production suites.

Circle (360) on Reply Card

Time code autolocator
Otari has introduced the model CB -120 autolocator for use

with the MX -70 multichannel recorder, the MTR-10/12 series
II and new MTR-20 2- and 4 -track mastering recorders. The
autolocator is designed to make audio for video production
more efficient by taking over the routine tape operator func-
tions of storing and locating specific locations on the tape.
With the optional time -code reader/generator installed, the
unit brings the precision of SMPTE edit code to the auto -
record punch in/out process.

Features of the unit include punch -in rehearse mode, op-
tional RS -422 serial interface, 99 memories with 10 single but-
ton store/search memories, repeat looping, head and tail
guard points, adjustable preroll and review, three user -

defined functions, two event relays, footswitch punch -in,
search -start, review, cue shuttle lever, built-in hours, minutes,
seconds/frames calculator and a non-volatile memory.

Circle (350) on Reply Card

Distribution amplifiers
Grass Valley Video Systems has introduced the series 32 line

of 32 -output distribution amplifiers. The modular DAs are
packaged in a 1 -rack unit steel frame with redundant power
supplies. The power supply system includes a monitoring cir-
cuit with a relay closure for an external alarm. All com-
ponents are standard items with no custom or selected parts.

The DAs can prevent the risk of failure of looped multiple
amplifiers or unwanted variation between outputs. Modules
are available for video, balanced audio (+ 24dBm) or stereo
audio (+10dBm) with differential inputs and current limit pro-
tected outputs.

Circle (359) on Reply Card

Stereo submixer
Solid State Logic has introduced the stereo submixer. This

stand-alone 19 -inch rack -mountable unit is based on two sec-
tions from the SL 5000 M series audio production system.

Each submixer holds one SL 554 master and up to eight SL
504 input/output modules. Additional 4U high frames holding
up to 10 1/0 modules can be cascaded to provide any number
of inputs. The master unit features four stereo mix groups
with electronically balanced outputs, rotary attenuators and
stereo AFL from every group. Twin 12 -segment LED bar
graphs provide output metering. A stereo headphone
amplifier and jack also are provided.

Each SL 504 I/O module provides an electronically bal-
anced line input, a transformer -coupled mic input with a 90dB
gain range and a ± 10dB fine trim control, which operates on
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Closed captioning and teletext
are only the beginning

How installing the new Leitch
VIP 1101N today gives you an
edge on tomorrow.
If vertical blanking intervals only meant
blanking, you wouldn't need the new Leitch
NTSC vertical interval processor. But this isn't the
case as you know. You'll see more and more use
made of the VBI in the near future.

You couldn't be better prepared than with the
new Leitch VIP 1101N. Because this is a fully
programmable stand alone vertical interval
inserter/deleter it will not become obsolete. This
innovative vertical interval processor doesn't
generate any insertion test signals. Instead it
handles with remarkable ease and accuracy a
number of external insertion signals. The
VIP 1101N is easily programmed even from a
remote location. It provides complete protection
for the VBI and the all important program signal.

LEITCH
Progressive Concepts in Television Technology
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Behind this capacity and flexibility is a
combination of advanced techniques -- micro-
processor control, digital technology and the most
recent developments in analog circuit components.

The new Leitch VIP 1101N also offers
comprehensive self -diagnostics including set-up
and timing modes. Two vertical signal inputs are
standard. But the VIP 1101N is expandable to
nine inputs -- a feature unique to Leitch. It is also
programmable up to 4 fields.

Your program signal couldn't be in better
hands. Get the full information on the new Leitch
VIP 1101N now. Let us show you how you can
keep a sharp eye on the future while protecting
your bottom line.
For further
information,
contact

Leitch Video International Inc. Leitch Video of America, Inc.
10 Dyas Road, Don Mills, 825k Greenbrier Circle
Ontario, Canada M3B 1V5 Chesapeake, VA 23320
(416) 445.9640 (804) 424.7920

Circle (21) on Reply Card

Leitch Video of America, Inc.
12520 Loma Rica Drive, P.O. Box 1985
Grass Valley, CA 95945
(916) 273-7541
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IMAGINE TRYING
TO COMPARE

TUBES TO CCD's
When you compare NEC's ENG SP -3A CCD

camera to a tube camera, you might as well
be comparing an apple to an orange. Why?

Because they're just plain different. Tubes
are delicate. CCD's aren't. Tubes degrade
and have to be replaced. CCD's don't. Tube
cameras have to be re -registered. The SP -3A?
Nope. Never. Registration is locked in at the
factory. The SP -3A can be bounced, jostled,
possibly even dropped, and it will still perform
beautifully. Not so with sensitive tube cameras.

So what'll it be? Tubes or CCD's? That's your
choice. But when you choose, make sure you
match your new camera to your real needs.
And when you need a rugged, dependable
ENG camera that performs like a dream -
choose the SP -3A CCD 3 -chip camera from
NEC. Call toll free 1-800-323-6656. In Illinois
312-640-3792.

NEC
IMAGINE WHAT WE'LL DO FOR YOU

NEC AMERICA. INC. 13-oadcast Equipment Division
130 Martin Lane. Elk Grove Village. IL 60007

either mic or line signals. Output level control is provided by
a precision 65mm Penny & Giles linear fader. The elec-
tronically balanced outputs may be routed to any of the four
stereo mix groups on the SL 554 master cassettes individually
or by central assignment. Direct output feeds are available
either pre- or post -fader. The submixer may be manually
operated or linked with the SSL instant reset computer of any
SL 5000 M series console.

Circle (361) on Reply Card

Field expandable console
Mitsubishi Pro Audio Group has introduced Quad Eight's

Westar console. Console frame sections, patchbay, meter sec-
tions, plug-in interchangeable equalizers, pre -amplifiers,
VCAs and faders are modular in design. Lightweight bolt -
together frame sections of eight I/Os each make the console
available in 20-, 28-, 36-, 44- and 52 -I/O -channel configura-
tions. All interconnections are through -shielded ribbon
cables. The modular PC card patchbay expands with the
number of inputs.

The input/output modules use a dual in -line design with
line trim, equalizer, filter, eight echo/cue sends and fader
switchable between the main channel and the monitor/mix-
down channel. Each module is selectable to any of 24 mixing
buses with odd/even panning. Transformerless or
transformer pre -amplifiers with single or dual inputs, VCA cir-
cuit and equalizer are plug-in units.

A floating meter bridge houses a 60 -segment LED bar -
graph meter system selectable to VU, peak, VCA level or
1/2 -octave spectrum analyzer.

Circle (358) on Reply Card

STOP GROUND -LOOP HUM!

VIDEO HUM STOP
COIL...HSC 1
Will ELIMINATE HUM and
other INTERFERENCE in
Video Lines caused by dif-
ferences in Ground Potential.

 For Color and Black and White.
 FLAT -DC to 6.5 MHz.
 No Low-Freq. or Hi-Freq. Roll -off. NEW No Differential Phase Distortion.
 No Differential Gain Distortion.
 No Envelope Delay.
 Passive Device - Failure Free -Low Price.
 Small Compact Package 4" x 4" x 2-1/4".

ELIMINATES HUM
AND INTERFERENCE:

IN STUDIO
 Between Buildings
 On long runs in Buildings
 Between Studio and Transmitter
 On Incoming Telco circuits
 On Outgoing Telco circuits

IN FIELD
 Betw. Remote Truck and Telco
 Betw. Remote Truck and Microwave
 For Intertruck Hookup
 For VTR Units
 For Monitoring Lines

Available on
10 day free trial

$190
F.O.B.
N.Y.

AUDIO -VIDEO ENGINEERING COMPANY
65 Nancy Blvd., Merrick, N.Y. 11566

Tel (516) 546-4239
Circle (35) on Reply Card

1 1 8 Broadcast Engineering December 1985

Circle (92) on Reply Card



Microprocessor -controlled recorder
Studer Reuox has introduced the A810 microprocessor -

controlled recorder. Different head configurations on the
4 -head, plug-in headblock provide flexibility for recording,
playback and machine synchronization with Neopilot, FM
pilot and SMPTE time code.

The primary stereo audio version, the A810-2-TC/FM/NE0
VUK, allows the user to record and reproduce stereo audio
with time -code information. When supplied with an external
code source, this version also can perform immediate replace-
ment of FM Pilottone with SMPTE code.

The A810-1/2-NEO/FM/TC VUK has playback -only capabili-
ty for all formats (mono or stereo audio plus Neopilot, FM
Pilot or SMPTE code) without changing headblocks. For
monophonic applications, the A810-1 PVUK provides record-
ing and playback of audio with Neopilot signals.

Film audio versions retain all features of the standard A810,
including programmable front -panel function buttons, four
speeds, digital setting of audio parameters, advanced phase
compensation in audio electronics, automatic system self -
diagnosis and precision milled die-cast transport chassis.

Circle (363) on Reply Card

Multi -use professional mixers
Panasonic has introduced a set of Ramsa compact multi -use

professional mixers, including one with a built-in amplifier:
the portable WR-X01 and the WR-P01. The WR-XO1's eight
stereo and four balanced mono inputs permit the
simultaneous connection of a complete range of program
sources. This capability enables various audio tracks to be
mixed in audio -video and audio post -production.

Interface With Ease!
Interface your Compact Disk Player, FM tuner,

audio or video cassette machine to the professional
audio environment. The DOA -1 & 2 balanced output
devices have variable gain to +26 dB, incredible
specifications, and by mounting inside your equip-
ment, they turn it "pro" without excess wires and at
less than half the price of an external device. Write
or call for full information on our input and micro-
phone pre -amps, distribution amplifiers, and
numerous other outstanding audio products.

MEDiA SYS7 EMS.INC

3817 BREWERTON RD  N SYRACUSE, NY 13212
1-800-BNCHMRK or (315) 452-0400 in N"

THE TRUE
MEASURE OF

PERFORMANCE
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ASACAISHIBASOKU
TA35A MULTI CHANNEL TV

SOUND SIGNAL GENERATOR

The TA35A Generates the signals of the Zenith
Television Multi Channel Sound System used in
the United States

The Main(L R), 1st Sub Channel (L - R), 2nd
Sub Channel ( SAP ), Telemetry, and Pilot Signals
may be used independently or in any combination.

A dbx Noise Reduction Circuit has been built into
both the 1st Sub Channel (L -R ) and the 2nd
Sub Channel (SAP ).
A specially designed filter to compensate for delay
characteristics due to the dbx circuit has been

into the Main Channel Section ( L+ R).

Remote Control Operation

Measure Your Performance With The Best
ASACA/SHIBASOKU TA35A MULTI CHANNEL
TV SOUND SIGNAL GENERATOR

For complete specifications, write:

ASIE.11
ASACA SHIBASOKU CORP. OF AMERICA

12509 Beatrice Street. Los Angeles, California 90066
Sales, Service: (800) 423-6347  (213) 827-7144

Circle 636) on Reply Card
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The mixer employs an auto mute function that reduces a
stereo program source without adjusting the fader levels.
Muting is adjustable from - 6dB to -20dB, so that the stereo
signal can be reduced or eliminated. The mixer uses stereo
faders and built-in compressor on mono channels to produce
high -quality sound. With the fader, the level of each stereo in-
put channel can be controlled from the master fader. All
mono input signals are routed through the compressor, to
prevent distortion and smooth out the wide dynamic range of
the human voice.

The WR-P01 offers the same features as the WR-XO1, but
adds a built-in, 200W -per -channel power amplifier to expand
mobility and flexibility. It also is equipped with a road case.

Circle (357) on Reply Card

Electronic production peripherals
Otari has introduced the EC -201 time -code reader and the

EC -102 stand-alone synchronizer. EC -201 features the
capability to read LTC in a range from 1/20th to 60 times
speed, an LED display that is user -selectable to alternately
display the hex user bits (with tally), balanced XLR-type I/O
with reshaped time -code output of +4dB and ac mains opera-
tion via a plug-in transformer or internal battery.

Additional features include a hold button with 2 -color tally
to indicate run/hold mode (also serves as a power -on in-
dicator, user -selectable time-out that will turn off the LED
display when no code is present). EC -102 is a compact, self -
powered (110/220) 13A" x 19" standard rack package that
houses a high-performance synchronizer. The device is
specifically developed to interface with these Otari tape

recorders: the MTR-10/12 series 11, 2- and 4 -channel master
recorders; the MX -70 multichannel 8/16 channel recorders;
the MTR-20 4 -channel master recorders and the 5050 Mark Ill
series.

Circle (373) on Reply Card

Noise reduction package
Dolby Laboratories has introduced the XP series multitrack

noise reduction package. The series contains up to 24 chan-
nels of Dolby A -type noise reduction. The 4 -band low-level
signal processor offers 10dB signal-to-noise ratio, crosstalk
and print -through improvement.

The series features a power supply and dedicated noise
reduction circuit design rather than carrier card/plug-in
assemblies. The series also features detented calibration trim
controls, discrete FET noise reduction control switching and
individual channel hardwire bypass.

Circle (354) on Reply Card

Wireless microphone
Sony Professional Audio Division has introduced the

WRT-67 UHF dynamic wireless microphone. The mic
operates on the same frequencies as the WRT-57 electret con-
denser wireless mic. The mic is suited for studio recording en-
vironments where multiple microphones are used.

The mic offers wide dynamic specs and features a dynamic
mic capsule, which eliminates disruptive breath pop and
helps control feedback. The mic incorporates a 3 -position
(OdB, - 10dB, -25dB) pad switch to prevent overload distor-
tion at high pressure levels. The mic uses AA -size batteries.

Circle (368) on Reply Card
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FOR OVER 25 YEARS
Manufacturers of MMDS,

ITFS, LPTV Equipment,
Systems and Installations.

For representative in your area
CALL 800-233-6193

OR
TWX 510-655-7088

C DfE CORNELL-
DUBILIER

Mica Capacitors

LARGE STOCK

IL
VACUUM

CAPACITORS

JENNINGS
SURCOM ASSOCIATES, INC.

305 Wisconsin Avenue
Oceanside, California 92054

(619) 722-6162

Circle (93) on Reply Card
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Microwave antenna
Spatial Communications has announced the Microtenna, an

MMDS/ITFS multichannel TV microwave receiving antenna.
The unit combines a dielectric lens antenna with an in-

tegrated downconverter.
The small antenna is 41/2 inches at its base, is 15 inches long

and weighs 1.5 pounds. The antenna provides more than
56dBi gain for specific MMDS/ITFS channel groups in the
2,500MHz to 2,700MHz band. It provides more than 48dBi
gain across the entire band. The antenna also has a 25dB

front -to -back ratio.
Compared to conventional parabolic -reflector antennas, the

Microtenna's small profile presents less wind resistance and
virtually eliminates ice loading. An integral downconverter
directly couples to the antenna driven element, eliminating
the use of cable or waveguide and the resultant signal losses

at microwave frequencies. A noise floor of 3dB is exhibited at

the converter output.
Circle (355) on Reply Card

Studio mastering tape
The Magnetic Tape Division of Agfa-Gevaert has an-

nounced the PEM 469 standard bias mastering tape in a
2 -inch width. The tape gives clean reproduction using stan-
dard bias. Improved headroom allows for a wider dynamic

range for critical recording applications. Print -through
assures minimum pre- and post -echo. The tape also offers an
advanced binder. It is available in 1/2 -inch and 1/2 -inch reels
and hubs, and 1- and 2 -inch -width reels. The 2 -inch tape
comes in a 5,000 -foot length on a 14 -inch reel for long play
applications.

Circle (372) on Reply Card

A SIGHT
FOR SORE EARS.

It ears could talk, they'd scream for SONEX.

The only patented acoustic foam wits a
specially sculptured anechoic design can
replace traditional studio materials for a
fraction of the cost. SONEX absorbs sound,

controls reverb, eliminates stray reflections, and kills standing waves.

What's left is true sound. Your ears know. Listen to them. Simple to
apply and economical to buy, SONEX blends with almost any decor

and looks clean, sharp, professional. Call or write us for all the facts

and prices.

SONEX is manufactured byPhaAudio.
Illbruck and distributed 2049 West Broad Street

exclusively to the pro sound
industry by Alpha Audio. Acoustic Products for the Aucfo industry

Circle (87) on Reply Card

Richmond, Virginia 23220 (804) 358-3852

COMPONENT SYSTEM
BUILDING BLOCKS

from the leader

Pioneering Component Video Since 1982

EMPRESS 2000C Component Switcher
 Iargest Component Switcher
 12 -Inputs, liansition Bus Type
 EMPRESS Multiple Event Memory
 DSK with Shadow/Border
 Chromalceyer
 Interface to Convergence, EECO, ISC, Paltex, Horizon

 ORANGE Bus Compatible
 Also Available in 6 -Input 390 Compact Version

Andromeda 3000 Framestore/Synchronizer/DVE
 Critically Acclaimed Design
 Picture Memory of 768 x 512 x 24 -bits

 13.5 MHz Sampling Rate (RGB, YIQ Y Pr, Pb)

 Built-in TBC
 Built-in DVE & Frame Freeze
 ORANGE Bus Interface to Shintron Switchers

111100.111.011M

12X -C4 Component Routing Switcher
 12 -Inputs, 4 -Output Busses in Component
 Pulse Reinsertion
 30 MHz Bandwidth
 ORANGE Bus Remote Control

POP

. rio
v IPT

INPUT OUTPUT

MC -1 Intermatrix Converter
 Component Format Converter
 Conversion Accuracy Better than 0.2%
 Reinserts Sync and Blanking Pulse

SHINTRON
144 Rogers Street, Cambridge, MA 02142
(617) 491-8700

A CARING COMPANY
Circle (88) on Reply Card
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That's exactly what
you can do because our Audio DA
system works - day in and day out.
It works so well we guarantee it for five years.

 CH -20C Rack Frame with dual power supply and auto
changeover holds six transformer or differential DA's.

 Each DA is 1 in - 6 out with individually adjustable
outputs and +27dBm clip level.

 110dB dynamic range for transformer DA.

AD/1/1 The
Audio
Company

ADM Technology. Inc.  1626 E. Big Beaver Road  Troy, MI 48084
Phone (3131 524-2100  TLX 23-1114

Circle (89) on Reply Card

The one -line solution for
your telephone remotes.

You can save up to 50% on telephone line charges for
your remote broadcasts with Gentner's EFT -1000
Extended Frequency Transceiver. The EFT -1000 gives
you the great sound of recovered low frequencies and
restores the high frequencies with the Aphex Aural
Exciter® . on one dial -up telephone line. In
addition, the EFTI000's unique duplex operation
allows you to encode and decode on the same
telephone line, eliminating the need for a second
line for monitoring return audio. Microprocessor -

based control logic. internal automatic telephone
couplers and automatic encoding capability make the
EFT -1000 the time and money saver for your next
remote broadcast.

The
Clear

Choice
GENTNER
ENGINEERING COMPANY, INC.

5-40 West 3560 South
Salt Lake City, Utah 84115

(801) 268-1117

111, ,,,1,111, [Id

Telephone line surge suppressor
Perma Power Electronics has announced the model PD 200

Tele-Line surge suppressor, to protect communications equip-
ment from power surges or voltage spikes. The system is a
wall plug-in unit and provides full protection, even if the
surge arrestor at the primary telephone service entry is non-
functional.

The system employs a 3 -element gas tube and three metal
oxide varistors (MOVs) in a coordinated circuit. The system
connects to the power line ground through a power recep-
tacle. A front -panel indicator confirms that the proper ground
connection has been made.

The system provides normal/metallic (line-to -line) and com-
mon/longitudinal (line -to -ground) protection modes, with a
clamping voltage of 180V and a let -through voltage of 350V
peak maximum. Response time is 5ns. Pulse life is 10,000
cycles and the peak current is 2,500A. The suppressor has a
tan plastic housing that measures 31/8" x 43/4" x 21/4". It is
equipped with two R-11 modular Tele-Line jacks and has a
1 -year warranty.

Circle (353) on Reply Card

Cassette deck
Studer Revox has introduced the B215 cassette deck, which

features a comprehensive alignment system to calibrate the
deck. Operating under microprocessor control, the automatic
alignment uses test tones at 400Hz, 4kHz and 7kHz frequen-
cies to set bias and equalization. The 20 -second procedure
aligns the two stereo channels independently. Once the
calibration is complete, the setting may be stored in digital
memory for instant recall. Settings for up to six different tape
formulations may be stored.

NOW
Coarcw' "Hub -Loads"
1/2" VHS Videocassettes
 Huh -Loading means winding

videotape onto the cassette
hubs before the hubs are put
into the cassette. It's the best
way to do it because hub load-
ing machines wind the tape
exactly in the center of the hub
without edge damage and with
perfect tensioning. All Coarc
rebuilt videocassettes are hub
loaded - because it is the only
proper way to reload a 3/4"
U-Matic.

 Our new 1/2" videocassettes are
hub loaded also because it's
the best way to load a new 1/2"
VHS videocassette. National
brands of new, first quality
videotape are available under
Coarc's brand name with Coarc's
guarantee.

Hub Loading - exclusively from
Coarc - the people who gave re-
loading a good name.

-I /f - -TM
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CUSTOM LOADED VIDEOCASSETTES

PO BOX 2, ROUTE 217
MELLENVILLE, NEW YORK 12544

518/672-7202

Circle (90) on Reply Card
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QEI OFFERS EVERYTHING YOU EXPECT
IN A HIGH TECHNOLOGY

FM TRANSMITTER
WITHOUT THE HIGH PRICE TAG

VVihaQEIFMtrans-
mitter you won't have
to compromise quality to
meet your budget.

A one -kilowatt trans-
mitter that is completely
solid-state. Higher power
models that have only
one tube ... a stable,
reliable, efficient
grounded grid triode.

A full remote control
system along with
microprocessor -based
diagnostics built into
every transmitter.

A super -low distortion
"transparent" exciter
with automatic power
and modulation control.

Advanced technology at
a price you can afford.
Why settle for anything
else?

For more information
contact John Tiedeck at
609-728-2020. He will
describe the many fea-
tures of these unique
transmitters.

We make the famous
691 tool A stereo and
SCA monitor that can
give you accurate read-
ings, even on clipped
composite. Over 40 tests
performed in minutes on
your station, or the
competition.

CIEI Corporation
One Airport Drive
P.O. Box D
Williamstown, NJ 08094
Phone: 609-728-2020
Telex: 510-686-9402

QEI Corporation

Circle (84) on Reply Card
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The recorder is a 3 -head design with a microprocessor -
controlled 4 -motor transport. Two direct -drive dc motors are
used for tape spooling, while two quartz -locked Hall-effect
motors are used to drive the dual capstans. The die-cast
transport chassis has a hinged headblock for stability in the
head azimuth plane.

Other features include Dolby B and C noise reduction,
Dolby HX pro headroom extension, two memory autolocate
buttons, automatic start -of -record locate, loop mode, elapsed
time counter, automatic computation of elapsed time on par-
tially wound cassettes, automatic record fade-in/fade-out, in-
frared remote control capability and bidirectional serial data
bus for external computer control. Frequency response is
30Hz to 20kHz signal-to-noise ratio of better than 72dB and
wow and flutter of 0.035%.

Circle (374) on Reply Card

High-energy digital audiotape
Ampex Magnetic Tape Division has announced

enhancements to Ampex 467 high-energy digital mastering
tape. Changes in the 101/2 -inch and 14 -inch reels of 1/2 -inch
and 1 -inch 467 tape have been made to ensure tape protec-
tion. The new reel style will feature a solid back flange and a
2 -windage hole front flange for better protection of the sen-
sitive tape edges during handling.

The tape length on 14 -inch reels of 1/2- and 1 -inch 467 digital
audiotape will be increased from 9,200 feet to 9,700 feet, pro-
viding users with 64 minutes of recording time at 30ips. This
increase will assist in synchronizing the audio and video por-
tions of 60 -minute programs during post -production editing.

Circle (369) on Reply Card

GET THE
BIG PICTURE

WITH

WIDEFINDER
The Wide -Angle, Anti -Mist
Viewfinder for video
cameras.
Available for:
Betacam BVW3 + 330
Ikegami HL79D + HL79E

212/213-0620
213/463-8151
Telex 276-540Optics Ltd.

Power amplifier
Sony Professional Audio Division has introduced the TA -

N7050 power amplifier. With a maximum power rating of
45W per channel rms into 811 or 70W per channel into 41, the
unit is intended for master monitoring in audio production.
Other applications include sound reinforcement and audio
conferencing.

Frequency response is within + 0.1dB from 20Hz to 20kHz.
Harmonic distortion is less than 0.1% and S/N is rated at
114dB. A bridging circuit for high-power applications allows
monaural operation of 150W rms into an 8S2 load, while
automatic short circuit protection shuts the amp down in the
event of a shorted output. LED indicators on the front panel
alert the operator to overload, signal presence and signal clip-
ping conditions. The unit measures 191/8"x131/2"x173/4" and
weighs 27 pounds and 9 ounces.

Circle (367) on Reply Card

Studio mastering tape
BASF has introduced Studio Master 911 tape. The tape is a

ferric formulation that is compatible with all of the popular
products used in American recording studios. A 2 -inch tape
will be offered in 2,500- and 5,000 -foot lengths; 1 -inch tape in
2,500 feet on NAB hubs or NAB metal reels; 1/2 -inch tapes in
3,280 feet and 1/4 -inch tapes in both 2,500- and 3,280 -foot
lengths. Measured at a bias ratio of OdB, the formulation has a
maximum output level of + 12dB with 3% THD at 1kHz. Total
harmonic distortion at 320nWb/m is - 70dB, and weighted
dc noise is - 54.5dB. Signal-to-noise ratio is listed at 76.5 and
print -through is 57dB.

Circle (375) on Reply Card

For AM, FM, SCA
and TV modulation monitors.

WHEN ACCURACY COUNTS...COUNT ON...
Call (215) 687-5550 or write for more
information on Belar AM, FM, Stereo,
SCA and TV monitors. Al3BELAR

ELECTRONICS LABORATORY, INC
LANCASTER AVE AT DORSET. DEVON. PA 19333

Circle (94) on Reply Card

G.E., Sylvania
and Wiko

long life lamps
Special Prices on many

numbers. Phone Toll Free.

Seeteitti Supplies.
Inc

Box 10 Washington, Iowa 52353
Ph: 800-426-3938  In Iowa 800-272-6459

PRECISION MAGNETIC
TEST TAPES

©TI
Standard Tape Laboratory, Inc.

26120 Eden Landing Road 45, Hayward, CA94545
1415) 786-3546

Circle (76) on Reply Card

Reconfirm your involvement in
the broadcast industry!
Renew your subscription

today.

Circle (95) on Reply Card

124 Broadcast Engineering December 1985
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You're a

Winner!

TV 'las its Emmy...
Film has its Oscar...

Business Publishing has its Neal...

BE's NEAL Honor

Means
oltonal

AM radio:
Where
do wn
go from
here?

Winner: 1985 Jesse H. Neal Award Certificate of Merit

Category: Best Staff -Written Editorial or Subject -Related Series

IPTOMIN 40411,44.

Jerry Whitaker -Carl Bentz,
Rhonda C. Wickham

Dan rorchier
Kevin Callahan_

Broadcast gnyinzerin3
Zadio:

Where Do We Co From Hem f

The American Business Press' Neal Award is the "Emmy" of the
business publishing industry. It's the most prestigious award a trade
magazine can receive. So, BE's Neal Award Certificate of Merit
proves that you're getting the best editorial package around...when
you read Broadcast Engineering.

Indeed, that makes you a winner, too! Because who, if not the
reader, is the true beneficiary of a magazine's editorial excellence?

Of course, broadcast industry professionals like you have long
considered BE the #1 "must reading" broadcast technology
magazine. You've said so in over 14 independently -conducted reader-
ship studies over the past several years.

With your ongoing support and feedback, BE will continue to keep
its editorial package clear, concise, and right on target with your
needs. So as long as you read BE, you'll always be a winner!

BROaDCaST.
...the #1 broadcast techno,ogy magazine.
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/Ad indexI
Page

Number

Reader
Service
Number

Advertiser
Hotline

Page
Number

Reader
Service
Number

Advertiser
Hotline

A.F. Associates 108 71 201/767-1000 Lake Systems Corp 91 59 617/244-6881ADM Technology, Inc. 122 89 612/893-3000 LEA Dynatech Inc. 38 23 213/944-0916Alpha Audio 121 87 804/358-3852 Leader Instruments Corp. 5 5,6 800/645-5104Amek Consoles Inc IBC 31 818/508-788 Leader Instruments Corp. 113 800/645-5104Ampex Corp. (AVSD) 25 14 818/240-5000 Leitch Video Ltd. 117 21 804/424-7290Ampex Corp. (MTD) 27 15 415/367-3809 Lenco Electronics 11 8 314/243-3147Arrakis Systems, Inc 23 13 303/224.2248 Lerro Electrical Corp 7 215/223-8200Asaca/Shibasoku Corp. America . .. .119 86 800/423-6347 Magna -Tech Electronics Co., Inc 55 120 212/586-7240Audio Precision 65 40 800/231-7350 Microprobe Electronics Inc. 111 82 312/295-2606Audio-Technica U.S., Inc 93 61 215/443-0330 Microtime, Inc. 89 57 203/242-4242Audio -Video Engineering Co. 118 92 516/546-4239 Microwave Filter Co., Inc. 80 52 315/437-3953B&K Precision, Dynascan Corp. 79 50 312/889-9087 Midwest Communications Corp. 1 3 312/792-2700Belar Electronic Labs 124 94 215/687-5550 NEC America Inc 31 18 800/323-6656Benchmark Media Systems 119 130 315/452-0400 NEC America Inc 118 85 800/323-6656Beyer Dynamic Inc. 99 65 516/935-8000 Opamp Labs Inc. 108 121 213/934-3566Bosch-Fernseh (Robt. Bosch
Orban Associates Inc. 17 11 800/227-4498Corp.) 85 55 801/972-8000 Orban Associates Inc. 41 29 800/227-4498Broadcast Video Systems 108 72 416/497-1020 Otari Corp 15 10 415/592-8311Broadcast Electronics Inc. 61 37 217/224-9600 Pacific Recorders and Engineering .53 33 619/438-3911BSM Broadcast Systems Inc. 96 63 Panasonic 50.51 32 201/348-7336C.O.A.R.0 122 116 518/672-7202 Philips Test and Measuring

Calvert Electronics Inc. 54 34 800/525-6362 Instruments 43 26 202/529-3800Canon USA Inc., Broadcast Lens . . .66-67 41 5161488-6700 Polyline Corp 98 100 312/297-0955Centro Corp. 87 56 619/560-1578 Potomac Instruments 78 49 301/589-2662Cetec Antennas 28 17 916/383-1177 QEI 123 84 609/728-2020Cetec Antennas 74 45 916/383-1177 Rank Cintel 105 69 312/297-7720Cetec Vega 95 62 818/442-0782 RTS Systems, Inc. 100 66 818/843-7022Circuit Research Labs, Inc 13 9 800/535-7648 Sescom, Inc 108 122 800/634-3457Comrex Corp. 56 19 617/443-8811 Shintron Electronics 121 88 212/581-1556Comsat General Corporation 63 38 202/863-7326 Shure Brothers Inc. 32 83 312/866-2553Continental Electronics Mfg. Co. 98 99 214/381-7161 Shure Brothers Inc. IFC 1 312/866-2553Crosspoint Latch Corp. 130 98 201/688-1510 Sitler's Inc. 124 75 800/272-6459Dacosystems 113 818/846-6812 Solid -State Logic 49 212/315-1111Delta Electronics 39 24 703/354-3350 Sony Corp. of America
Dolby Labs Inc 75 46 415/392-0300 (AN & Pro Aucio) 103 68EEV, Inc. 57 35 914/592-6050 Sony Corp. of America
Eastman Kodak Co. 81 53 212/930-7500 (Broadcast) 44.45 27
Eastman Kodak Co 72-73 44 212/930-7500 Sound Technology 77 48 408/378-6540Eiden 64 39 818/846-6220 Standard Tape Laboratory, Inc 124 76 415/786-3546Electro Rent 113 Stantron/Unit of Zero Corp. 46 28 800/821-0019Emcee Broadcast 120 97 717/443-9575 Studer Revox America Inc. 102 67 615/254-5651Garner Industries 71 43 800/228-0275 Studer Revox America Inc. 33 20 615/254-5651Gentner Engineering Co., Inc 42 30 801/268-1177 Surcom Associates Inc 120 93 619/722-6162Gentner Engineering Co., Inc 122 90 801/268-1177 Switchcraft Inc. 115 125 312/792-2700Grass Valley Group, Inc. 9 7 916/273-8421 Tascam division TEAC Corp.
Gray Communications Consultants,

Inc 59 25 714/997-4151

of America

Total Spectrum Manufacturing
69 42 213/726-0303

Harris Corp 97 64 217/222-8200 Inc 110 126 914/358-8820Hewlett Packard 47 36 800/556-1234 Townsend Associates, Inc 111 73 413/568-9581Hi -Net Communications Inc. 109 74 Universal Elecon 64 39 818/846-6220Hitachi Denshi America Ltd 3 4 800/645-7510 Utah Scientific Inc. 34-35 115 800/453-8782ICM Video 90 58 405/232-5808 Varian 37 22 415/592.1221IGM Communications 109 81 206/733-4567 Vital Industries, Inc 107 70 904/378-1581ITC/3M 82-83 54 800/447-0414 Ward -Beck Systems Ltd. BC 416/438-6550JBL Inc 29 16 818/893-8411 Winsted Corp 80 91 800/328-2962Jensen Transformers Inc. 92 60 213/876-0059 Z-Comm/Audio Digital Inc. 76 47 619/481-5999JVC Company of America 19 12 800/582-5825 Zellan Optics Ltd 124 95 213-483-8151
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Professional services

VIR JAMES P.C.
CONSULTING ENGINEERS

Applications and Field Engineering
Computerized Frequency Surveys

3137 W. Kentucky Ave. -80219
(303) 937.1900

DENVER, COLORADO
Member AFCCE & NAB

FCC ON-LINE DATABASE

datswoPld R
Allocation Terrain Studies

AM  FM  TV  LPTV  ITFS
P.O. Box 30730

Bethesda. MD 20814
(301) 652-8822 1-800 368-5754

HORIZON INTERNATIONAL
.110 Broadcast Implementation Engineering

Bcst. & Video Facility Design & Installation
Systems Evaluations & Critiques

Emergency Service & Support
3837 E. Wier Ave.. Suite 1, Phx.. AZ 85040

602-437-3800

JACK SHEARER & ASSOC.. INC.
Protect Management & Supervision

Domestic & Foreign
JACK SHEARER

John Aalto, P.E.
Consulting Engineer

TELEVISION PRODUCTION AND POST PRODUCTION
SYSTEMS DESIGN AND PROJECT MANAGEMENT

(818) 784-2208
4534 Van Noord Avenue

Studio City, CA 91604

ATT: CHIEF ENGINEERS
6roo,icact v.Jc. rnaintrynenc

1

LUNAR VIDCO LTD.
FAST TURNAROUND ON ENO, EFP, EDIT
SYSTEMS, MONITORS. TEST EOUIP. SONY, JVC,
PANASONIC, TEKTRONIX -UPS & AIR FREIGHT.
PU/DEL DAILY.

CALL
COLLECT

138 E. 28th St, NYC (212) 888-4802

Why not run your business
card here?

Only $60 per insertion.
Frequency discounts available.

Call 913/888-4664

Why not run your business
card here?

Only $60 per insertion.
Frequency discounts available.

Call 913/888-4664

STEIGE'R, HURRAY &
ASSOCIATES INC.

CONSULTING ENGINEER SERVICES

681E; Westview Drive
Cleveland, OH 44141

(216) 526-7187

D. L. MARKLEY
& Associates, Inc.
CONSULTING ENGINEERS

206 North Bergan
Pecria, Illinois 61 604

!309) 673-7511
Member AFCCE

SMITH and POWSTENKO
Broadcasting and Telecommunications

Consultants

2033 M Street N.W., Suite 600
Washington, D. C. 20036

(202) 293-7742

T & G OPTICS, INC.
71-01 INGRAM STREET

FOREST HILLS. NY 11375
COMPLETE REPAIR SERVICE FOR COLOR TELEVIS ON
CAMERA BEAMS FLITTER OPTICS, LENSES, COATINGS,

MULTIPLEXER MIRRORS. FILTERS AND PROJECTORS,
WRITE OR CALL GERALD PINCUS (718) 544-8156 twen-
ty four hour service with pleasure

SELLMEYER & KRAMER, INC.
CONSULTING ENGINEERS

J.S Sellmeyer, P E , S.M. Kramer, P.E
AM FM TV MDS ITFS LPTV CAN

APPLICATIONS  FIELD ENGINEERING

P.O. Box 841 Mcklnney, TX 75069
(214) 542.2056

Consultation Services
Lightning  Power Conditioning  Grounding
Over 40 years experience, work guaranteed

Roy Carpenter

Legasntng Ellminalon and Consultants
13007 La' eland Rd Santa Fe Springs CA 90670

12131 9456886 TWO 910.596 1381

Why not run your business
card here?

Only $60 per insertion.
Frequency discounts available.

Call 913/888-4664

Why not run your business
card here?

Only $60 per insertion.
Frequency discounts available.

Call 913/888-4664

EVANS ASSOCIATES
CONSULTING TELECOMMUNICATIONS ENGINEERS

AM-FM--V-CATV-ITFS-LPTV SATELLITE
216 N. Green Bay Road

Thiensville, Wisconsin 53092
Phone: 1414) 242-6000 Member AFCCE

EicIac;ighn) m@@
RADIO CONSULTING ENGINEERS

STATION DESIGN AND SERVICE
ELECTRONIC PRODUCT DESIGN

Edward A. Schober, P.E.
402 Tent Avenue. Haddon Heights, NJ 08035

(609) 546-1841

BLAIR BENSON
Engineering Consultant

TV Systems Design and Operation

23 Park Lane
Norwalk, CT 06854

203-838-9049

R.J. GRANDMAISON, P.E.
ENGINEERING CONSULTANT

BROADCAST AND COMMUNICATIONS
10224 WEN DOVER DRIVE
VIENNA, VIRGINIA

(703) 281-1081
Member AFCCE

ERIC NEIL ANGEVINE, P.E.
consultant in acoustics

specializing in broadcast studio acoustics

924 West Eskridge Ave. Stillwater, OK 74075

405-624-6043 405-372-1490

ornwall

ssociates
Inc

(8 '8i 351-5321

Professional
Services to the
Broadcasting &
Production
Industries in
Architecture
Interior Design
Technical Design
Construction Mgt.

Why not run your business
card here?

Only $60 per insertion.
Frequency discounts available.

Call 913/888-4664

Why not run your business
card here?

Only $60 per insertion.
Frequency discounts available.

Call 913/888-4664
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kkISSified FOR SALE (CONT.)

Advertising rates in Classified Section are $1.25 per
word, each insertion, and must be accompanied by
payment to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge, $30.00.

For ads on which replies are sent to us for forward-
ing (blind ads), there is an additional charge of $35.00
per Insertion, to cover department number, processing
of replies, and mailing costs.

Classified columns are not open to advertising of
any products regularly produced by manufacturers
unless used and no longer owned by the manufacturer
or distributor.

TRAINING
ELECTRONICS DEGREE by correspondence. Earn
Associate, then Bachelor's. NHSC accredited. Free
catalog. Write Grantham College of Engineering,
Dept. EE -5, 10570 Humbolt St., Los Alamitos, CA
90720. 8-82-tfn

FCC GENERAL RADIOTELEPHONE operators license
through cassette recorded lessons at home plus one
week seminar in Boston, Washington, Detroit or
Philadelphia. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Preparation,
1201 Ninth, Manhattan Beach, Calif. 90266, Telephone
(213)379-4461. 8-81-tfn

SERVICES

ONE STOP FOR ALL YOUR PROFESSIONAL AUDIO
REQUIREMENTS. Bottom line oriented. F.T.C. Brewer
Company, P.O. Box 8057, Pensacola, Florida 32506.

7-71-tf

HELIAXSTYROFLEX. Large stock -bargain prices-
tested and certified. Write for price and stock lists.
Sierra Western Electric, Box 23872, Oakland, Calif.
94623. Telephone (415) 832-3527. 1.73-tf

TRANSMITTER TUBES REPROCESSED-Save 40 to
50%. 3CX2500, 4CX5000, 4CX15000 and many others.
Write for details. FREELAND PRODUCTS CO., Rt. 7,
Box 628, Covington, LA 70433. (504) 893-1243 or (800)
624-7626. 6.79 -tin

FOR SALE

3 THOMSON MC601 color cameras, Fujin on 14 X 1
lenses, CCU's with Multi core interface, near V.F.
zoom & focus controls. Contact Walter Edel,
212-689-1040. 9-85-41

VIDEO PRODUCTION & POSTPRODUCTION EQUIP.
MENT, new and used, all types and makes, write or
call for latest Inventory list. Pioneer Technology Cor-
poration, 1021 N. Lake St., Burbank, CA 91502, (818)
842-7165. 6-85-eom

IPA" TRANSMISSION LINE, 75 ohm, approx. 2,000 ft.
Call - 404-483-3924. 11-85-2t

SHIVELY FM ANTENNA, 5810-8 bay, new, $5,000.
216-477-2 7, 216-497-9000. 11-85-3t

ONE TWO YEARS OLD FM antenna model DCVS-6-C
with radome Freq. 107.1 MHZ 1-5/8" 15 KW. Call (418)
862-8241 Riviere-du-Loup, Canada. 12-85-1t

FOR SALE, two Micro -Time C-150 commercial insert-
ers/six months new. Will sacrifice for $3,000 each. Call
(305) 734-3124. 12-85-1t

VIDEO PRODUCTION TRUCK (GMC TRANSMODE)
GVG SWITCHER 1600 -IL; 16ch TRIDENT AUDIO con-
sole W/direct outs; 2 -RCA TKP-45's; 2 -RCA TKP-46's;
4-250' CAMERA cables; 250' AUDIO mult snake; 350'
AC POWER cable; VIDEO ROUTER 16 in x 3 out; Com-
plete AUDIO + VIDEO patchbays; D.A.'s; WAVEFORM,
COLOR & B/W monitors and RTS INTERCOM. Further
details contact: Bill Lee or John Groves at (918)
495-6419. 12-85-1f

VIDEO EQUIPMENT - Ditech 40x60 three level routing
switcher, Vital VIX-114A 2ME video switcher, Con-
vergence 204 editing system, 2 Quantum QM -8P audio
consoles, Phillips LDK-11 camera. Call Mark Piechan
at GTN (313) 548-2500. 12-85-1t

USED
POST -PRODUCTION

EQUIPMENT

FOR SALE
 Ampex VPR-2B 1" VTR

 Image Video Routing
Switcher 60x96 4 level

 Bosch Mach I Editing
System

 Chyron III and
Compositor I Title
Generators

VIDTRONICS
818 840-7208

213 461-2060

WANTED TO BUY

WANTED: Pre -1923 radio equipment and tubes.
August J. Link, Surcom Associates, 305 Wisconsin
Ave., Oceanside, CA 92054, (619) 722-6182. 3-76-tf

WANTED RCA BTA5OH OR J COMPLETE, need not be
in working condition. Call (312) 977-1815, ask for John
or Joe. 12-85-1t

EMPLOYMENT OPPORTUNITIES

10,000 RADIO AND TV JOBS a year for men and
women are listed in the American Radio job market
weekly paper. Up to 300 every week. Engineers, DJs,
Newspeople, Program Directors, Production, Sales.
All markets, all formats. One week computer list,
$6.00. Special bonus 6 weeks, $14.95. You save $21.00.
American Radio Job Market, Dept. 3, 1553 North
Eastern, Las Vegas, Nevada 89101. 7.84 -tin

WE PLACE4/ and Video Engineers
COAST TO COAST

All Levels, But Not Operators)
ALL FEES PAID BY EMPLOYERS

Phone/Resume

KEY SYSTEMS
479 Northampton Street

Kingston, PA 18704

Phone Alan Kornish at
(717) 283-1041 j

HELP WANTED

TV STUDIO ENGINEER-Production facility needs
engineer with experience in installation, operation,
and maintenance of HL -79, BVU-110, 3/4" VCR, Chyron
RGU-1&2, CMX Edge, VPR-2&80, Grass Valley 1600-3F.
Electronics degree or appropriate broadcast ex-
perience. FCC license desirable. Excellent benefit
package. EOE/AA. Send resume to: Director, Telecom-
munications, Utah State University, Logan, Utah
84322-8500. 11-85-21

HELP WANTED: Contemporaty radio station seeking
experienced engineer. Must be proficient in all
technical areas. To apply send resume to FDF, Box
9100, Flint, Michigan 48502. 12-85-11

MAINTENANCE TECHNICIAN. Corporate production
facility needs contract engineer. Facilities include 3/4"
cable -cast center and BetaCam/Sony 2000 editing
suite with Grass Valley 300, Horizon System Four,
NEC DVE System 10, and 3M D-8800. Write Scott Harr-
ington, Gulf Power, Box 1151, Pensacola, FL 32520.

12-85-1t

VIDEO
DESIGN

ENGINEERS
How about a position with lots of chal-
lenge, responsibility, elbow room and
opportunity for real professional growth?
How about living in the beautiful Rocky
Mountains with tremendous outdoor
activities and surprising cultural oppor-
tunities? We're the Video Equipment
Division of Robert Bosch Corporation
and we may have the right position and
the right location for you.
Our positions require a BSEE and two
or more years experience in the design
of television signal processing equip-
ment. Primary experience should be in
analog video circuit design, but a good
background in digital and micropro-
cessor circuit design is also necessary.
Bosch is a world leader in the pro-
fessional video equipment industry and
as such we offer excellent pay and
benefits in a stimulating environment.
Please send resume including salary
requirements to Ken Oswald, Robert
Bosch Corporation, Video Equipment
Division, 2300 South 2300 West, P.O.
Box 30816, Salt Lake City, Utah
84130-0816.

An Equal Opportunity Employer

BOSCH
EXPERIENCED STUDIO MAINTENANCE ENGINEER,
familiarty with TR600, Grass Valley 1600, and ADO
helpful. Immediate opening. Send resume, references,
and salary requirements to Jack McGee, KDEB-TV,
3000 Cherry, Springfield, Missouri 65802-2698. 12-84-1t

CHIEF ENGINEER -Major NE FM seeks organized
energetic FCC licensed engineer with experience in
studio and transmitter facility construction and
maintenance. Responsible for budgeting, supervision
of technical staff, FCC compliance, equipment ac-
quisition and maintenance. Send resume to: Business
Manager, 1265 Boylston St., Boston, MA 02215. An
Equal Opportunity Employer, M/F. 12-85-1t

Reconfirm your involvement In
the broadcast industry!
Renew your subscription

today.
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HELP WANTED (CONT.)

SENIOR VIDEO/AUDIO
SYSTEMS ENGINEERS
If you have at least 5 years
experience in video I audio systems
engineering and are a creative
person, WE WANT YOU!
We are offering a challenging
opportunity, in sunny San Diego, to
join our unique team of system
designers. These immediate
openings come with a compensation
package that includes excellent
benefits.

Centro
Setting new standards in the design
and integration of teleproduction
facilities and remote production
vehicles.

WRITE TO:

Chris Genereaux
Centro Corporation
9516 Chesapeake Drive
San Diego, CA 92123 -1352
No phone inquiries accepted.

MAINTENANCE ENGINEER. Telemation Productions,
the southwest's leader in video production is hiring
additional engineers to meet expanding market re-
quirements -lighly motivated, self starling people
who enjoy a challenging position. Install and maintain
Sony 1" VTR's, & Betacam, GVG switchers. DVE, ADO,
CMX3400 edit systems, and audio, video, & digital
transmission systems; utilize software, system, cir-
cuit design and documentation skills. Bob Ginger,
Chief Engineer, Telemation Productions, 834 N. 7th
Ave., Phoenix, AZ 85007. 12-85-2t

KIII TV is seeking a highly qualified engineer for the
position of Assistant Chief Engineer or Maintenance
Supervisor. We require a minimum of five years
fulltime hands on maintenance experience with state
of the art equipment including transmitters. SBE cer-
tification is preferred. Some management, leadership
and paperwork skills are required. We are offering
above average salary and benefits, in a coastal resort
community. Qualified candidates should send a
resume to John Ross, Chief Engineer, KIII TV, P.O.
Box 6669, 4750 South Padre Island Drive, Corpus
Christie, Texas 78411. EOE. 12-85-1t

MAINTENANCE ENGINEER-New independent sta-
tion with all new equipment; AMPEX videotape,
GRASS VALLEY switching, IKEGAMI camera, RCA
film, HARRIS RF. Experience in broadcast equipment
maintenance and broadcast system construction
necessary. Send resume to Ted Szypulski, Director of
Engineering, WTIC-TV, One Corporate Center, Hart-
ford, CT 06103. 9-85-6t

COLOR STUDIO LIGHTING SYSTEM COMPLETE,
Berkey 36KW Dimmer, Electrical distribution, Grid,
Lighting instruments. Excellent condition. New
$25K + se I I $10K 818-845-8306 Bob. 10-85-3t

CHIEF OPERATOR & TECHNICIAN ENGINEER. Main-
tain AM & Fm transmitters & studios. Must have
digital & microprocessor & equivalent FCC 1st Class
license. Should be SBE certified. Equal Opportunity
Employer. Contact Dick Engh, 907-562-3456. 1007 W.
32nd Ave., Anchorage, AK 99503. 11-85-3t

/Advertising sales offices/

CHICAGO, ILUNOLS
Tom Nilsen
Phone: (312) 887-0677
15 Spinning Wheel Rd.
Ste 430
Hinsdale, IL 60521

NEW YORK, NEW YORK
Joe Concert
Phone: (212) 682-6630
Josh Gordon
Phone: (212) 697-7050
630 Third Ave., Eighth Floor
New York, NY 10017

SANTA MONICA, CAUFORNIA
Herbert .4. Schiff
Phone (213) 393-9285
Jason Perlman
Phone (213) 458-9987
Schiff & Msociales
1408 Santa Monica Mall. Suite 200
Santa Monica, CA 90401

NORWOOD, AUSTRALIA
Hastwell, Williamson, Rouse Pry,. Ltd.
P.O. Box 419
Norwood 5067, Australia
Phone: 332-3322
Telex: AA87113

LONDON, ENGLAND
Nicholas McGeachin
Suite 460, Southbank House,
Black Prince Rd.
London SE1 7SJ
Telex: 295555LSPG
Telephones: 01-582-7522

01-587-1578

TOKYO, JAPAN
Haruki Hirayama
EMS, Inc.
Sagami Bldg., 4-2-21, Shinjuku
Shinjuku-ku, Tokyo 160, Japan
(03)350-5666
Cable: EMSINCPERIOD
Telex: 2322520 EMS1NCJ

1985. All rights reserver.

Want more information on
advertised products? Use the

Reader Service Card.

SATELLITE SYSTEM MAINTENANCE TECHNICIAN -
To provide technical support to over no public radio
satellite earth terminals. Position requires both bench
and field assignments in resolving equipment pro-
blems and projects. The successful candidate will
have trairing in RF, audio and digital logic systems, a
minimum of two years experience in broadcast, com-
munications, or satellite equipment maintenance, and
the capability to troubleshoot equipment problems to
the component level, strong verbal skills are
necessary to assist station personnel in isolating
faults in the module level. An FCC general (1st class)
radiotelephone license is preferred. Send resume with
salary history and requirements to: Personnel, Na-
tional Public Radio, 2025 M St. NW, Washington, DC
20036. An AA/EOE employer. 12-85-1t

TV MAINTENANCE ENGINEER: Immediate opening in
fastest growing market in the Southwest. Minimum 2
year's experience required in studio and ENG equip-
ment repair and maintenance, especially camara and
video recorder equipment. F.C.C. license or S.B.E. cer-
tification preferred. Equal opportunity employer.
Broadcast Engineering, 9221 Quivira Rd., Overland
Park, KS 66215, Dept. 664. 12-85-2t

MAINTENANCE ENGINEER for state-of-the-art tele-
production facility In Detroit Area. Minimum 3 years
experience in maintaining broadcast quality video,
audio, and support equipment. Production knowledge
is a plus! Career opportunity with good benefits.
Salary dependent upon experience. Send resume to
Broadcast Engineering, 9221 Quivira Rd., Shawnee
Mission, KS 66215, Dept. 665. 12-85-1t

SALES CONSULTANTS. Vital Industries, interna-
tionally known manufacturer of advanced switching
and automation systems for television stations, is
looking for sales professionals who know the art of
selling state-of-the-art video electronics-and have
the track records to prove it. If you want to earn top
dollar with an industry leader, send your resume to
Linda Buickel, V.P. Sales, Vital Industries, 3700 N.E.
53rd Ave., Gainesville, FL 32601. 12-85-1t

7TH EDITION
ENGINEERING
HANDBOOK
FOR RADIO & TELEVISION

Now Available from NAB.

Latest Edition of the
Industry Standard.

The primary reference for broadcast engineers.
Relevant, practical information on building and
operating high quality production and transmis-
sion facilities.

CALL TODAY
800-368-5644

Decern be r 1985 Broadcast Engineering 129



IT STOLE THE SHOW
The 6119 was the talk of the New York Video Expo Show last month.
And for a very good reason too. It is a Professional Post -production switcher, which is also excellent for productionapplications.

I The small size of the 6119 is deceiving. The unique panel arrangement of this powerful switcher, allows a "fadeup" of the Downstream key over another key, and permits the second fader arm to double as a Master Fade toBlack. The fact that the switcher does so much simultaneously, permits a reduction in the number of tapegenerations during editing sessions. Fewer generations means a higher quality recording. The switcher can"fade in" a downstream matte key over an effect between two inputs, and dissolve the entire combination to afourth signal.

The 6119 is a powerful compact
Production switcher. The second
Fader arm doubles from a fade to
Black, to a mix from a bordered
wipe or key, to another source.

The auto mode produces smooth
wipes and mixes which can also be
triggered from an editor.

WHAT MORE COULD YOU POSSIBLY ASK FOR?
The price! Well since you asked, it is a $2690.00

The Patent Pending Test mode allows system timing to be performed easily and rapidly without a vectorscopeor waveform monitor. The simplicity of the test mode, encourages its use as a self check, before each
production, eliminating surprises in the middle of a "shoot".

The Internal Sync generator has four black burst outputs, and genlock with automatic changeover.
As a post -production switcher it can be fully controlled from Editors using current protocols. It has a serial input(RS232 or RS422) and has even parallel inputs for certain editors. (This parallel input feature can in some cases bevery cost effective).

 FULL COLORIZER
 BLANKING PROCESSOR
 DOWNSTREAM MATTE KEY
 JOYSTICK POSITIONER
 4 BLACK BURST OUTPUTS

STANDARD FEATURES

 TWO FADER ARMS
 BORDERED WIPES
 FADE TO BLACK
 KEY OVER KEY
 AUTOMATIC & MANUAL FADERS

OPTIONS

 AUDIO FOLLOW
 RGB CHROMA KEYER
 EDITOR INTERFACES

CROSSPOINT LATCH CORP.

 GENLOCK SYNC GENERATOR
 VARIABLE SOFT EDGES
 12 PATTERNS
 AUTOMATIC PREVIEW
 TEST MODE

 MICROPROCESSOR CONTROL
 INTERCOM
 ADDITIONAL PATTERNS

95 PROGRESS STREET  UNION, N.J. 07083
(201) 688-1510 Telex 9104901990

Circle (98) on Reply Card
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The art of engineering
is serious business.

You made the decision
to engineer audio be-
cause you care for the
art of music and sound.

The realities are that
you also need to

operate as a business.
The audio console that

you choose for your
creative fulfillment is
the most expensive

piece of capital equip-
ment in your facility.

Serious business.

We also consider the
art of engineering a

serious business. We
have devoted 12 years

to engineering and
building truly the finest

audio consoles. Year
after year, we have

reinvested our profit
back into our design,

manufacturing and
distribution facilities.

Tne result is that
TAC and AMEK

together are among
the world's largest
professional audio

console companies.
Serious business.

The SCORPION is one
of the highlights of the
TAC line. With 9 different
modules, 2 mainframe
configurations, 5 meter
packages and 8 or 16
buses, the SCORPION
can be configured to
suit any professional
application. Of course,
each SCORPION
comes standard with
the E0 sound and
chassis design that has
made TAC/AMEK
world renowned.
Affordable value
is serious business.

We ask only that you
look deeper than just
an ad, a brochure, or
a sales presentation
before you make your
next major capital
investment. At TAC,
we treat the art of
engineering as a
serious business.

SCORPION 26/16/2
w/16 monitor

AMEK CONSOLES INC., 10815 Burbank Blvd.. North Hollywood, CA 91601 Tel: 818-508-9788 Telex: 662526 AMEK USA
TOTAL AUDIO CONCEPTS LTD., Islington Mill, James Street. Salford M3 5HW England Tel: 06T-834-6747 Telex: 668127 AMEK G
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