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Audio Designed for Vídeo
NewADM®Consoles operate with your video switc.he.ror editor

Our new VP Series VideoProduction
Console represents an entirely new

approach to the audio control requirements
of a modern VideoProduction center. Wíth
legendary ADMreliability, it is designed to
complement the video editing process by

allowíng synchronized control of fue Audio
and Videomix from a single editor.

Each fully equalized input utilizes a VCA
Attenuator and may be assigned to either an

A or B control bus. When the dual control
bosses are assigned to the VideoEditor,

line cuts or cross fades are in perfect video
sync. The VP Series includes total
breakaway capability for off-lineaudio.
These versatile consoles are available ín 8,
12, or 16 input main frames.
Like all ADMConsoles, the VP Series are

"human-engíneered;' extensively tested and
backed by our exclusive 5-Yearwarranty.
For specific information, contact

ADMTechnology, Inc.,
1626 East BigBeaver Road, Troy, MI48084.
Phone (313)524-2100. TLX 23-1114.

®

The
Audio
Company

WEST CENTRAL SALES WEST COAS'll'SALES
(817)467 2990 (415)945-0181

MAINOFFICE AND
EAST COAST SALES
(313)524-2100
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How the
Midwest
~vantage
adds up
for you.

Plus,
Teleproduction

Systems
We can provide complete
"turnkey" teleproduction
systems, procuring all the
necessary components,

esiqnínq and installing the
¡stem. and maintairúng all

service and warranty
responsibilities once the

system is in place.

Plus,
Transmission

Systems
:have the experience and
pability to design, supply,
istall, and maintain trans
:sionsystems of any level
of complexity. inducing

evision Broadcast, LPTV,
:ATV,MATV.Microwave,
;atellite,Fiber Optics, and

more!

Plus,
Control Systems

Whatever the control appli
cation, from CATVCom

mercial Insertion to Broad
cast Station Master Control.
the Midwest Team can pro

vide the solution, from
design through
implementation.

It all adds up to
Midwest!

Call us toll free and find out
where our capabilities can

meet your needs.
800-543. 1584

MIDWEST
CORPORATION

One SpertiDrive
Edgewood. KY. 410 I 7

Technical Expertise
One of the nation's largest
suppliers to the communi ·
cations industry, Midwest
offers more than a com
prehensive inventory of the
finest quality equipment
and supplies from the
industry's leading manufac
turers. We also offer all the
technical advice and assis
tance you need - from initial

Units

Cincinnati. O'i
606-331-8990
Columbus. OH
614-476-2800
Dayton. OH
5t3-298-0421
Cleveland. OH
21b·447 9745
Pmsburqh. PA
4t2-781 I !Oi

Detroit, Ml
313 689-9730
Indianapolis. IN
317-2515/óO
Louisville KY
502-491-2888
.exmcton KY
606-2/7 49!14
Bnstol fN
bto-96&-2289

Circle (2)on Reply Card

planninq a.id desiqn,
through engineering and
installation.Withyears of
technical education and
experience. the staff
engineers on the Midwest
Team can augment your
staff during criticalinstalla
tion periods so you don't
have to hire extra, tempo
rary personnel.

From news gathering
vehicles to 45-foot telepro
duction units, Midwest
offers a complete line of
fullyintegrated mobile units
featuring state-of-the-art
equipment We can also
design and supply a custom
unit to meet your specific
needs.

NdShville. fN
6tó 331-519t
Lh•rleston Wv
304-/22 292t
V1rg1niaBeacn VA
804·464 6256
Washington. Oc
301 57/ 490J
Charlotte NL
/04-399-óJJb

Atlanta GA
404 875-3753
M1dn11 FL
300-092· 535!>
Tampa FL
81J 885 9308
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Saiellies/ earth stations

THE COVER is a graphic portrayal of the
results of annual salary surveys for the
1980s. Median salaries are plotted for
management, engineering and opera
tions staffs in radio and television. Bar
graphs are scaled to reflect trends in
median salaries in each category
surveyed. An article summarizing the
scope of this year's survey, analyzing
the trends and including excerpted com
ments from respondees, begins on page
22.

Coming events

Oct. 23-26
CCBA Convention, Toronto,
Canada

Oct. 29-Nov. 3
SMPTE 125th Annual Conference,
LA Convention Center, Los
Angeles, CA

Nov.6·9
Scientific-Atlanta Earth Station
Seminar, Atlanta, GA

November-December
Western Cable Show, Anaheim,
CA

NEXTMONTH:
• Reel-to-reel tape machine roundup
• STLs
• The propagation path
• Automation systems update
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"I want a tqp-of-the-line f'VTR
that won't Hurt my bottom line:'

~CHI
i.Ltd

~HiT'Sf Hitachi I

----~-------------·--··--·

HITACHI HE YOU.
Introducing the HR-230. The best combination of price

and performance in a one-inch VTRon the market today.
It's available with 3-hr. capability in console,

table top and 19" rack-mounted configurations.
The HR-230 recues a 30 second seg

ment in 3.5 seconds, so it's perfect for
sports work. Theres also a - Ix-to+ 3x
fast/slow motion 1ange that provides real
tirne reverse and field/frame still motion.
Programmable time compression and expan
sion (20 % range, O. I% accuracy). And its
half-second lock up time is the fastest for any
conventional YTR.

Aconcealed fold-out control panel
groups editing functions and separates edit
controls from the main control panel. You
get subcarrier phase readout to allow ac
curate color framir g and vector timing.

For time base correction, you can use a 20H window, 9-bit
TBCor the 4H plug-in TBC.

Hitachi, the originator of the retracting entrance guides
in I" VTR's, has gone one step further in the
HR-230 It has retracting entrance, exit and
main erase head, as well as supply tension

arm and audio shield cover. The non-contact
air support system prolongs head and tape
life, and lets the transport handle tape with

unequalled ease.
For more information, contact Hitachi

Denshi, America, Ltd., 175 Crosswavs Park
West, Woodbury, NY 11797 (516) 92Í-7200.
Offices also in Atlanta, Chicago, Cincinnati,
Dallas, Denver, Seattle and Washington D.C.

~HITACHI
Circle (3)on ReplyCard
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October 1983FCC
update

Harry C. Martin, partner, Reddy, Begley & Martin, Washington, DC

Expanded use
of TV aural subcarriers proposed
The commission has proposed to

allow TV stations to use the TV aural
baseband to provide a wide range of
new broadcast and non-broadcast ser
vices. The FCC also proposes to per
mit TV stations to use a variety of
technical systems connected with use
of the aural baseband. Non-commer
cial and commercial stations are af
fected b~, this proposed deregulation.
The FCC proposal. if adopted, will

permit new services such as multi
channel TV sound-including stereo
phonic sound- for regular program
ming, data transmission, services for
viewers with impaired hearing or
sight, plus storecasting and
background music. Non-broadcast
uses, including paging services, elec
tronic mail delivery, facsimile ser
vices ta offices and traffic signal con
trol, also would be permitted.
The FCC based its decision on its in

terest in maximizing potential uses of·
the TV aural baseband. It said that
each of the 786 commercial and 273
non-commercial TV stations presently
broadcasting could be providing sub
carrier services at virtually no techni
cal cost if its ru1es were liberalízed.
The proposed expansion of TV ser

vices tracks with the FCC's deregula
tion of FM subcarrier use earlier this
year, and raises similar regulatory
classification issues. The commission
proposes to deal with these issues in a
similar manner. Generally, TV aural
subcarrier services would be treated
as ancillary broadcast services. How
ever, if a broadcaster offers services
on a corrrmon carrier basis, rules ap
plicable to such services would apply.
The commission said that its open

market approach in this area should
enable TV licensees to exercise broad
discretion in selecting services to offer
to the public. It said that such a flexi
ble policy would ensure the most effi
cient use of the spectrum.

Cable TV
financial reporting eliminated

The FCC recently eliminated the an
nua1 financial reporting requirement
for cable TV systems. The Cable TV
Annual Financial .Report (FCC 'Form

f~" 4 Broadcast-Engineering October 1983
~·'

326) was abandoned at the same time.
The decision followed a year-long

study of whether the cable industry
and the public would best be served
by retaining or eliminating a system of
annual financial reporting.
In the FCC's rulemaking pro

ceeding, all but one commenter said
that the financial reporting require
ment should be eliminated, because it
imposed a considerable burden on
cable operators and the commission.
Furthermore, some respondents ques
tioned whether the FCC possesses the
authority to collect such financial in
formation from the cable industry. It
also was suggested that the FCC try to
restrict state and local governments
from imposing any reporting re
quirements beyond those necessary to
accomplish legitimate rate regulation
functions. (The commission decided
against imposing such restrictions,
however.)
In eliminating its financial reporting

requirements, the FCC noted the
palpable hardships imposed by the re
quirements on cable operators, their
subscribers, the agency and the
public. In weighing the costs and
benefits of the current system, the
commission determined that it could
rely on special studies tailored to
specific policy planning and analysis
needs in the event financial informa
tion becomes important in fulfilling
its regulatory responsibilities.

DBS orbital positions and
frequency assignments adopted
Oh July 17 the United States signed

the Final Acts of the Region II Admin
istrative Radio Conference (RARC) for
the Broadcasting Satellite Service.
The main purpose of the conference
was to allocate orbital positions and
frequencies for direct-to-home
satellite broadcasting (DBS).
The US delegation was successful in

its efforts to procure eight orbital posi
tions with 32 channels at each posi
tion. The orbital positions are located
at 175º 166º, 157º, 148º.. 119º.. 110º,
101° and 61.5º west, and the frequen
cies assigned are. in the 12.2-12.7GHz
band.
The US delegation's bargaining for

acceptance of its geographic service
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OUR BESTWORK
ALWAYS GOES
UNNOTICED

GVG distribution amps don't get noticed,
but that's the way we like it. Surewe want
you to use our DA'S.We just don't want you
to notice them once they're insta IJed.
It's called transparency. Noise and

distortion so low you don't even know
they're in the loop. And all our DA':sare
that way. Every one.

No matter what your
distribution require
ments are, turn to our
3400Series, the broad-

est line of DA's available. Whether you
need variable delay adjust, cable eq
ualization to over 3000 feet, regenerative
DA's,or any other mode of video flexibility,
Grass Valley Group has the right distri
bution amp for you.
Why not call the nearest Grass Valley

Group regional office
listed below. Tellthem
you want to see our
3400Series distribution
amps for the last time.

THE GRASS VALLEY GROUP, INC.®
P.O.ROX 1114GRASSVALLEYCALIFCRNIA95945 USA· TELC916l273-8421TWX910·530·8280

A TEKTRONIX COMPANY

Offices: Eastern Regional: 499 Thornall St, Edison, NJ 08817, (201) 549-9600 • Southeastern District: 1644 Tullie Circle N.E..
Ste 102, Atlanta. GA 30329 (404) 321-4318 • Midwestern Regional: 810 West Bristol St, Elkhart, IN 46514 (219) 264-0931
• Northwestern District: 3585 North Lexington Ave, Ste 238, Arden Hills, MN 55112 (612) 483-2594 • Southwestern District:
316 Seminary Sorth Office Bldg, Fort Worth, TX 76115 (817)921-9411 , Western District: 1032Elwell Court, Ste 244, Palo Alto, CA
94303(415) 968·5680 • Western Regional: 21243 Ventura Blvd, Ste 206, Woodland Hills. CA 91364 (213) 999-2303

Circle (5)on ReplyCard
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plan achieved mixed results. Initially,
it attempted to implement a plan that
would furnish full service to four ser
vice areas in the continental United
States (CONUS). The adopted plan in
stead permits the use of most assigned
orbital positions to provide half
CONUS coverage. This flexibility is
beneficial because technological ad
vances will enable one satellite to
serve half the United States-a far
larger service area than previously
contemplated by US DBS permittees.
The plan also provides for service to
Alaska, Hawaii, Puerto Rico and the
Virgin Islands by spot beams and.
therefore, allows for DBS uplinks (for
special on-the-spot coverage) from
anywhere in the continental United
States to Alaska, Hawaii and the ter
ritories.
The RARC adopted a value of

-107dB (watts per square meter) for
power-flux density. This decision was
disappointing for the US delegation,
which argued for a value of - 105dB.
The delegation sought a higher power
flux density, because US DBS opera
tors plan on using small, inexpensive
receivers. However, the United States
has entered a "reservation" to the
RARC's power-flux density decision,
which affords the United States the
flexibility to use a power-flux density
of up to - 105dB if neighboring na
tions agree to such higher limits.

Program content
restrictions eliminated

The commission has eliminated 10
policies regarding broadcasting pro
gram content and is seeking com
ments on possible elimination of three
others.
Policies and rules that have been

abolished concern alcoholic beverage
advertising, broadcasts of astrology
material, foreign language programs,
harassing and threatening phone calls
resulting from station broadcasts of
an individual's name and telephone
number, music format service com
pany agreements with broadcasters,
musical recordings and repetitious
broadcasts, restrictions on presenta
tion of off-network programs and
feature films, polls and call-ins on
radio and TV stations, private interest
broadcasts by licensees to annoy and
harass others, and sirens and similar
emergency sound effects in announce
ments.
The commission has also proposed

eliminating its policies concerning
horse-racing information broadcasts,
horse-racing off-track and paramutual
betting advertising.
The commission said that policies

and rules such as those deleted
which it referred to as regulatory
underbrush-have the potential to im
pede competition "by stifling broad-

6 Broadcast Engineering October 1983

casters' discretion in much the same
manner in which small vines can
choke a healthy tree."

Applicant certification
of technical data proposed

The commission is seeking com
ments on the feasibility of relying
upon an applicant's certification that
technical data in its application for an
FM station is correct and complies
with commission rules. The objective
of such self-certification would be to
eliminate commission staff time now
devoted to review of certain technical
information.
Initially, the self-certification proce

dure would be restricted to FM, where
distance separation is the basic
method of interference avoidance and
station assignment. A commission
staff report on the issue concludes
that it would be feasible to accept ap
plicants' certifications in areas such
as identification of mutual exclusivity,
observance of protections for receiv
ing sites, protection of AM antenna
patterns and compliance with interna
tional agreements.
The commission requests com

ments on the anticipated risks and
benefits of such a self-certification
procedure, the potential for wide
spread interference, and the
likelihood that applicants could be ex
pected to file FM applications suffi
ciently accurate to avoid difficulties in
these areas.

Financial interest rule repealed,
syndication rule modified

In a tentative decision, the commis
sion has eliminated the network TV
financial interest rule and modified its
network syndication rule.
The financial interest rule had pro

hibited the major networks from pur
chasing rights from producers to air
programs over any but their own
distribution systems. Repeal of the
rule allows networks to obtain finan
cial interests in syndication rights for
network programs.
The syndication rule prohibited net

work involvement in syndication. The
modification would narrow the rule's
scope to prohibit only participation in
domestic syndication of prime time
entertainment program series.
Although modifying the syndication

rule, the commission is attempting to
protect independent stations from
potential "warehousing" by requiring
networks to transfer all rights in syn
dication to unaffiliated syndicators
and make those programs available
for syndication within six months
after the end of a network run. For
long-running series, the network must
transfer its syndication rights after the
program has been on the air for five
years. Therefore, while the networks

may retain passive financial interests
in the programs, active syndication
rights must be disposed of. In both in
stances, networks must notify the FCC
within 30 days of the sale of the rights.
The decision contains a sunset

clause under which all restrictions on
network syndication would be re
moved in 1990, unless the commission
makes an affirmative public interest
finding that they should continue.
The commission seeks additional

comments to fine tune the syndication
prohibition to ensure that it provides
appropriate protections without in
terfering unnecessarily with negotia
tions between networks and pro
ducers.
Congress is considering delaying

the FCC action on the financial in-
terest and syndication
rules.

feedback
FCC update

An error was made in FCC Update
(BE August 1983) in the headings
prepared for Table I. The fourth col
umn heading should read "Second and
Third Adjacent Channels." The fifth
column heading should read
"10.6110.BMHz."

BE staff

1:r~)m

ARTICLE
REPRINTS

Interested in reprints of an
article out of this or
another issue? Reprints of
articles about your
company or the industry
can be valuable sales and
marketing tools. For
information, call or write
Robyn Kahn, Intertec
Publishing Corp., P.O. Box
12901, Overland Park,
Kansas 66212; (913)
888-4664.
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'sl"~ítñ1ñanáQe1Fsaw;¡;w-á~a.-o~~
Le3der offers ot lstanci~ perjom1arce
and reliability wr;b mos features, pl1..s
rnmediate deliv;ry, ecororny ard
W<>-yearwarran ies on all parls and
coeioonente, CFiT's included! C1anoes
are the video cameras. recorders and
monitors you are using today were built
t:y companies U!>ingLeader's NTSC,
PALand SECAM test equipment.

The first half-rack
waveform monitor with

a line selector.
Leader's LB0-5E60 has many more
features than higher priced half-rack
waveform monitors.
•Front panel line selection for displaying
vrrs and VIAS.

-Línes 14throug1 21 on fields 1 or 2 can
be individually selected.

• Output blanks vectorscope to display
selected line vector only.

• Compatible with existing racks.

Call toll free {800) 645-5l04
In Canada call Omnltronix Ltd.

(514) 683-6993
Ask for an evaluation unit, our 1982/83
full line catalog, special video brochure
and the name of your nearest Leader
distributor.
For lnformatiion Circle (173) on Reply Card

For Demonstrs1tion Circle (174) on Reply Card

F~.rodeo enginee~

kn&~l!~;.3,¡j
difference.

380 Oser Avenue
Hauppauge, NY 11788 (516) 231-6900

Onl) Leader's LVS-5850/A gives
you :ichoice ol standard graticule, or
elec'ronically generated targets which
are easily read from afar or in the dark ...
• Compensates for non-lineari1ies
caused by CRT a!¡ling.

• Compensates for improper horizontal
and vertical set-up.

• Compatible with existing racks.

The video engineer's
oscilloscope.

Video engineers will reach for the
100MHz Leader LB0-518, first. It's the
better way to troubleshoot systems and
equipment.
• 2 independent active sync separator
trigger inpuls.

• 4-channel, 8-trace capability.
• PDA CRT,with 20 kV potential.

Low cost vector display.
A direct low-cost replacement for the
Tektronix 602A, the Leader LB0-51 M-V
delivers outstanding performance.
= Driven by R-Y alld B-Y video signals
from a precision chroma decoder or
Tektronix 650HR picture monitor.

_every :iiñpoftant feature
- .. '~immediately!

=>
Compare ñe LCG-400M/S to any
other sync"'test generators. Feature fer
feature, dolar for dollar, they can't be
beat!
-· Seven prsnary test signals with many

auxiliary outputs.
• Genlock with adjustable horizontal
delay and subcarrier phase.

•Sync, set-up, burst, luminance, and
chrominance levels, all front panel
adjustable.

L.:A:>ER VECTORSCOf>;S,
Mlll:FORM MONITO~l
Slt'ICJTEST GENERA7t:;RS
tUID OSCILLOSCOPES
P-IOIOGRAPHED ATREEVES
TELED.PE, NEW YORI ::::ITV.
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System testi11g
and maintenance _
AINSWER is the tirne-sayinq app'toach •

""' • • 'o • • /.;/ ~to systems evaluation. Ma¡or s1grilaL :
sources and critical points in eaohc .~
transmission: pat i can He checked
automatically. Testing ár) entire sistem !
takes much less time than it woulCI fo ~
make the same rneasurements rWarí- ~
ually; personnel workloads and con
straints of time need no longer be an
obstacle-ín addition, graphs and.hard!
copies provide a permanent technical
record that serves as ariaccuraté
basis for trend analysis and
reíerence for future
maintenance.

it'4

time, irnpives quality
. GOSt of making video
s !bymakin"'gthem auto
nded or unattended.

~et~rminal qr locally. With
~rt 4ccuraGyLAnd co~- .
:?rd1copy dqcumentat1on.
nd¡f>At! sof~are pack
NSWER evéñ more valu

~ edough to P,eet the
app~1!!atiqo:fienfands of ~roadcasters,
cab~opé~tors, commefl carriers
and~ui~oo·~nt.Inariutadlurers. Con-~,r--: ~-~: - ,...... ,,
tact)i)ur r!le'areslTektronix.field
Off iG~for ffi:f,re iílformatiq~. Or call
1-Bolt54~;W12 for literat~re.
(In ~r@go~fBQ0-452-18}7.)

"" ~5Wf ¡ffei'E~::~ * 1.1 ~"''
Tektfdlnix/fü~é.,RO. Box 1]00, Beaver-
tonJj):R H7:~~5.~urape: Iektronix
Euróge BNi, ;Eurbpean Headquarters,
Posttlox 001~1180 AV Amstelveen,
The Methe!fahdt · Ie ~~ ~~~:;-;.._--.::::,i :n:··
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editorial

Deregulation
demands
new
leadership

10 Broadcast Engineering October 1983

Our forefathers encountered the hardships of clearing the underbrush in the
building of a country. Now, in a similar undertaking, the FCC has begun a pro
gram of deregulation to clear the entanglement of government from broad
casting. Although the pathways are far from clear, it is time for broadcasters to
heed the signs that herald a new era for the industry.
FCC chairman Fowler, having been closely associated with the broadcast in

dustry, is in a position to understand broadcasters' needs. But we think his com
mission perhaps has used too drastic a method to clear away the regulatory
underbrush of Volume III, Part 73, et al. We are joined by many of our readers
who concur that too much regulatory relief, offered too quickly, may create
serious headaches for the commission and broadcasters.
Let's review some recent trends and potential problem areas:
• First Class License. We agree with the FCC that passing a written exam for

the First Class Radio Telephone License was an inadequate measure of an
engineer's qualification for broadcasting. We also follow the logic that, by allow
ing personnel with lower-grade licenses to operate a transmitting facility, a cer
tain amount of salary relief would be provided to beleaguered broadcasters. Our
concern is that the economic relief might trigger a trend toward reduced quality
in signal delivery that will hurt the industry. We urge management as well as
engineers to consider their alternatives carefully so that the status of broad
casting does not suffer.
• Type acceptance. The process of getting new equipment type accepted/ap

proved is costly to manufacturers. But this expense has been justified by broad
casters to attain high quality and performance. Now, with reduced re
quirements for acceptance/approval, the door is opened for enterpreneurs to
enter the market with lower-priced, less-qualified equipment. No one objects to
saving money, but if a signal is degraded or reliability is reduced, broadcasting
suffers. We urge broadcasters to proceed cautiously in adopting new, untried
systems to avoid jeopardizing signal quality.
• Station logs. Long considered a nuisance, stations' logs for programs,

engineering operations, and maintenance still serve vital functions. Now, with
deregulation largely dispensing with the need for logs, stations are freed to
maintain records that better serve their requirements.
The commission still expects stations to be operated in accordance with

technical standards listed in Part 73, just as tower lighting requirements in Part
17 must be met.
Although logs of your technical operations and maintenance are no longer re

quired, they can be your strongest ally when the FCC inspector pays you a visit.
If a problem is uncovered during inspection, the logs will document whether
engineering recognized the situation and took corrective measures. That may
be all that is needed to avoid serious confrontation with the FCC. On the other
hand, a sloppy operation, with no log support, is likely to have immediate dif
ficulties.

Continued on page 14
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Antennas for 2° spacing
The FCC released the final Report

and Order on satellite orbital spacing
on Aug. 16, confirming an immediate
implementation of 2° spacing for Ku
Band (12GHz/14GHz) satellites and a
time-phased implementation of 2º
spacing for C-Band (4GHz/6GHz)
satellites. This decision has caused a
scramble in the industry as antenna
manufacturers strive to determine
technical solutions for the tighter
specifications imposed on antenna
pattern performance and system oper
ators worry about the higher levels of
interference that are sure to result.
The concern is real and immediate,

because the new standards apply to
new antennas on July 1, 1984, and to
existing antennas on Jan. 1, 1987.
Thus, all antennas purchased from
now on are subject to the new specifi
cations, which are mandatory for
transmit antennas but are only sug
gested for receive antennas. The in
dustry problem is significant at
C-Band because of the large number
of Cassegrain antennas and small
diameter antennas now in service,
and because the Cassegrain configura
tion predominates for transmit anten
nas. Also, dual-beam and multibeam
antennas, attractive with the current
4º spacing, may not be reception solu
tions to expanded satellite com
munications problems.
The new sidelobe pattern perform

ance requirements for the transmit
function are defined by an isotropic
gain envelope as follows1:

G(8)=
29 - 25 log e dBi,
8 dBi,

32 ·- 25 log 0 dBi,
- 10 dBi,

1o «r« 7°
7° <>,/\<>, 9.2°

9.2° ,;;,11,;;, 48°
48° ""·"""180°

1Fnr -nore details. SP.e "Reductna Satellite Spacing to
MrP.I !JP.m<n1rl..," nn cage 62
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For cross-polarized patterns, the
envelope must be 10dB below the pre
viously mentioned envelope for off
axis angles from 1° to 10º.
Also, no sidelobe peaks are allowed

above these envelopes for angles from
1º to 7°. For angles greater than 7°,
only 10% of the sidelobe peaks may
exceed the envelope by a maximum of
3dB.
For the receive function, the re

quirements serve as a guideline to
determine expected interference
levels. A realistic interpretation of the
new requirements for transmitting
antennas places a burden on receiving
antenna operators. They must ensure
the best possible sidelobe perform
ance for their systems, because the in
terference levels actually may turn out
to be higher. Antenna manufacturers
will have difficulty meeting the
C-Band transmit requirements and, in
the new deregulated environment, the
receive system should be protected
with the best antenna performance
available within reasonable cost
limits.

Antenna types
Existing Cassegrain antennas,

which employ a dual reflector con
figuration, do not have the sidelobe
performance characteristics neces
sary to meet the new requirements at
C-Band, because the signal wave
length is large enough that significant
scattering of RF energy is caused by
the subreflector and its support
members. At Ku-Band, the problem is
decreased for antennas of comparable
diameter because the wavelength-to
diameter ratio is much lower; thus,
the RF energy, acting more like parti
cle energy than wave energy, is scat
tered less.
Another type of dual-reflector

antenna is the Gregorian configura
tion, which typically provides better
sidelobe performance than the Casse
grain type. The Gregorian system em
ploys a concave subreflector posi
tioned close to the feed-horn aperture,
whereas the Cassegrain system em
ploys a convex subreflector that is

more distant from the feed.
Most antennas available in the 4.5-

10m size range are the Cassegrain
type, with only one major manufac
turer of antennas offering the Gregor
ian configuration. Cassegrain antenna
manufacturers must improve their
C-Band performance by optimizing a
number of parameters, including
main reflector surface accuracy, sub
reflector size, subreflector support
member design and feed illumination.
Because these parameters are inter
active, performance improvement can
only be achieved by a lengthy and
costly trial-and-error process. Theore
tical calculations must be verified by
measurement on a test range, with a
large number of test runs necessary to
confirm performance at frequencies
across the transmit and receive bands,
and at several polarizations.
Receive-only antennas in the

smaller size range (3-4m) are predom
inantly prime-focus configuration
types, which are not subject to the
same sidelobe level problems that oc
cur with Cassegrains, but have wider
main beams. Dual-beam (and triple
beam) antennas use the prime focus
configuration, but they may experi
ence beam-to-beam interference prob
lems at the closer satellite spacing.
Manufacturers of these antennas are
reassessing their designs, because
considerable reluctance can be ex
pected on the part of buyers to com
mit to antenna designs that might not
meet performance requirements at
satellite spacings of 3º or less.
Antenna buyers will have to exer

cise caution in this new market en
vironment where antenna perform
ance claims made by manufacturers
can no longer be accepted as easily as
in the past. Manufacturers will have a
natural tendency to defend their pro
duct design and may also present per
formance data that might not be
backed up by the thorough testing
necessary.
The antenna industry has been a

competitive but relatively stable in
dustry over the past 10 years in terms
of RF design and performance. With
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'fHE DEPENDABLE VPR-80.
Our fashionable VPR-80one-inchTypeC
VTR offers you seven stylish choices
-including a slin and·trim standaloneand
three sophisticated studio console models.

The VPR-80 has Automatic ScanTrack
in9 (AST,.,) as a standard feature. When
pa1red with its companion TBC-80 digital
time base corrector, the VPR-80 delivers
smooth slow-motion playback from stop to
15X play speed. Other highly attractive
performance features include. a built-in
frame-accurate editor providing keypad
entry and trim of edit points, precise tape
handling from spots through two-hour

reels, and comprehensive diagnostic sys
tems down to the component level.

VPR-80. It's the multi-faceted beauty
that fits in fashionably anywhere. Fromthe
people who started it all. Formore details,
contact your local Ampex AVSDsaies
office.

Atlanta 404/451·7112 ·Chicago 3121593-6000
Dallas 214/960·-1162 ·Los Angeles
213/240-5000 •New York/NewJersey
201 /825-9600 - San F-rancisco408/255 -4800
Washington ü (, 301 !5Jú-8&0ü
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Continental's
1 kWAMPower Rock:
a sound winner that's
ready for AMstereo.
Toughmarket or not, the PowerRockis
designed to giveyou the best signal
around. Listen to the loud, clear signal,
and you know you have awinner. The
11.Jwe1 Rock is readyforAM Stereo and
accepts sophisticatedaudio.
Conservatively-rated components give
you an extra margin ofsafetyfor steady
and reliable on-air performance.
F«1 mtormation,call214/381-7161
ContinentalElectronicsMfg. Co.
ll<>x270879 Dallas.TX 75'2:27

~~
Lle.et 'l...D7t Lc..4.. ~

••
r ----------.,
I Sendme I kWAM PowerRockbrochure I
I Name _ --------- --- I
I Station--------------- · I

II Address __

I City-------------

I State/Zrp - ------- ----- - I
I Phone 1-l I
I <9 1982Continental ElectronicsMfg. Co./4966 I.. ..

~4
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I

the new specifications, the burden is
placed on manufacturers to be as in
novative and competitive in RF design
as they have been in the past with me·
chanícal designs. New antenna de·
signs may emerge with much lower
sidelobe levels, such as offset con
figurations where the reflector is de-

signed tu reflect Rf energy to or from
a feed located at the lower edge of the
reflectur on an extended arm. This
type of configuration eliminates the
primary energy scattering mechanism
by taking the feed and its support arm
out of the reflector's
aperture area. I:r:::)))})

WANT ADDITIONAL
COPIES OF SPEC

BOOIK?
Spec Book is your basic reference
source for broadcast equipment
comparisons. To order your
additional copies, in their easy-to
use, convenient format, send a
check or money order for $15 to:

Spec Book- for everyone involved
in buying and specifying products .

Editorial
Continued from page 10

Our recommendation to broadcast
ers is to maintain all records and logs
as usual, with increased attention to
details that will maintain the airing of
quality signals. Chief engineers
should thoroughly study FCC rules
and standards and supervise the docu
mentation of their stations' logs.
Where needed, operators should be in
doctrinated in the maintenance of ac
curate operations logs.

• Use of less-qualified technical
operators. Special instructional pro
grams are needed to help new recruits
into the business, but the level of train
ing needed depends on the staff. For
some, this means training on the gen
eral functions of all equipment in the
station, with special attention to in
dicators that pinpoint equipment that
is not operating correctly. In any
event, the station is responsible for
seeing that its stat! i::, adequately
trained-a situation that must be
faced squarely by each station.

• Marketplace decisions. From the
beginning, we objected to the pitfalls
of marketplace decisions as a general
approach to solving broadcast prob
lems. But the FCC has begun a head-

Spec Book
P.O. Box 12901
Overland Park, KS
66212

long program to deregulate and to let
the marketplace decide its fate.
Because this is a fact of life, broad
casters must face it. It is time now for
the industry to develop new tech
niques to implement marketplace
decisions so that all phases of broad
casting can progress on an even keel.
We stand on the threshold of a new

era in broadcasting. Never before has
the industry itself been so much in
charge of its own destiny. But, to
thrive and advance in this dawning
period of deregulation, we must take
the initiative to guide our future. We
must demonstrate the leadership re
quired to provide the services, stan
dards, programs and techniques for
survival in an unregulated environ
ment.
This is not a time to dawdle. We

must take this leadership now and
develop the momentum necessary to
weather the storm of change. If we
don't, other delivery sources stand
ready tu replace traditional broadcast
service.
This is pioneering work, and there is

still a long way to go. We must clear
the underbrush and dead wood and nur
ture a new forest. With the right lead-
ership it will be our forest, -T-
and it will be user-friendly. I·..:::)))))
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SENCORE MODEL SC61 WAVEFORM ANALYZER

Double Your Troubleshooting and Testing
Prc>Cluctivity ... Or Your Money Back!

Six-digitreadout:Autc ·
matically tracks eve·y
CRT test. We call it
cigital autotracking.
Ir's patent pending.

I

----------------Autotracking DCV,PPV,
Freq:Measure DCVto
.5%; PPVto2%;
freq. to .001% .Just
push a button for
either Channel A or B.

!tight dual-traceCRT:
6.J MHz(- 3 dB); 10)
MHz(-12 dB).

I
DeltaPPV,Time,Freq:
M:lasure any part of ;i
waveform for PPV,
tirie or frequency
using Delta measure
ments. Just dial in the
waveform section
yOJwant to measure
an::Jpush.

The first scope with push button
dligital readout. If you use general
purpose oscilloscopes for trouble
s.hootingor testing, we can double
your present productivity with the
SC61Waveform Analyzer, the first
instrument to turn every conventional
scope measurement into an
a.itornatic digita readout.

No more graticule counting.
Connect only_one 12_robeto view
any waveform to 100 MHz. Then, just
push a button to read DCV, PPV,
frequency and time - automatically!

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

The digital readout is from 1Oto
10,000 times mare accurate as well.

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

VERTICA.

·~· ~~-.'""líiifii ,\J.) •~AC• ~100 'WI .2

llfAOOl~lC!
i.111tHl.'1lOa£

•

OCV YEAHCAl
POSITIO" 10 1

•

~ H • > l<MCOuPL>NC

VPP ~ 50 DC ~.AC

•
"' * ·' ~

FREO l'OO .n~ ·ouu...,..

Oneprobeinput:One
probe input per
channel for all
measurements ·
digital and scope ·
ith 5 mV to 2000 V

measuring range. (2
lo-capprobes
provided.)

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

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

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

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

Circle (13)for information
Circle (14)for demonstration

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

U.S. PatentPending
FinancingAvailable

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

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

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

Phone Toll-Free
1-800-843-3338
Alaska, Hawaii, Canada and
SouthDakotacall collect
(605) 339·0 tOO

3200 Sencore Drive, Sioux Falls, SD 57·1O
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3CV30000H3 . $2540.00
3CX1000A7 540.00
3CX1500A7 500.00
3CX2500A3 470. 00
3CX2500F3 446.00
3CX3000A1 499.00
3CX3000A 7 . . . 595. 00
3CX3000F1 ..... 495.00
3CX3000F7. . . . . 690. 00
3CX10000A3 .. 1375.00
3CX100QOA7 .. 1550.00
3CX15000A3 .. 1420.00
3CX15000A7 .. 1520.00
3CX20000A3 .. 1895.00
3CX20000A7 .. 1895.00
3-500Z . . . . . . . . 88. 00
4CX250B . . 65.00
4CX250BC . . . . . . 78. 00
4CX300A . . . . . . 200. 00
4CX350A . 110.00
4CX 1OOOA 400. 00
4CX1000K 494.00
4CX1500A 660.00
4CX 1500B . . . . . 500. 00
4CX300DA ..... 895.00
4CX5000A . . . . 1095. 00

4CX10000D .. $1265.00
4CX15000A ... 1585.00
4CX20000A . . . 1585. 00
4CX35000C . . 6265. 00
4X150A . . 64.00
4-65A . . .... 65. 00
4-125A. 69.00
4-250A . . 85. 00
4-400A/8438 89. 00
4-400AX/8438A . 159. 00
4·400817527 99.00
4-400C/6775 89.00
4·500A 240.00
4-1 OOOA. . . . . . 452.00
5CX1500A ..... 685.00
5-500A . . . . . . . . 285. 00
575A 50»00
807.. . 6.50
810 95.00
811A 11.00
813 35.00
828 80.00
833A 80.00
866A......... . 6.50
872A 30 00
5762 670.oa

6076. . . . $685 00
6076A 625.00
6146.AJS. . 7.00
7007/6166A 3100.DO
7527k 159.00
8008. . . . . . . . . 35.00
8122 110.00
ML8773 4660.00
8791. . 460.00
8791V1. . .. 460.00
8792 822.00
8792V1 . . . . . . . . 793. 00
8794. . .. 3144.00
8806 3145.00
8807. . . . . . . . . 2954. 00
8874 194.00
8890. . . . . . . . . 3053. 00
8891. . . . • . . . 3456.00
8816 3570.00
8976 3064. 00
8977 ....•.... .2776.00
8985 1550.00
8986 1630.00
8988 3200. 00
8990.. . . 1460.00
9007 4250. 00

LEAD OXIDE VIDICONS
X01023/BC4593R . . . $2420.00
XQ1025/BC4594G,R . . 2420.00
XQ1070/BC4892B,G,R . . . . 2215.00
XQ1073/BC4893R 2390.00
XQ1075/BC4894R . . 2390.00

XQ141O/BC4992B,G,R
XQ1413/BC4993R .
XO1415/BC4994G,L,R.
XQ1427/BC4917B,6,R
XQ2427/BC4927B,G,R

news
World's first digital TV
to be shown by ITT

The world's first production color TV sets using digital
signal processing techniques, developed by ITT, were
shown at the International Radio & Television Show in
September in West Berlin.
In the new sets, seven Very Large Scale Integrated

(VLSI) circuits designed and patented by ITT Semi
conductors Worldwide, located at Freiburg in the Federal
Republic of Germany, replace 300 conventional com
ponents.
Picture and sound signals are processed in digital form

in these TV sets, with immediate advantages in terms of
long-term stability of picture quality; true hi-Ii stereo
sound; simplified inclusion of videotex; more accurate
and easier service adjustments; and increased reliability.
The TV sets will be sold under the brand names of ITT

and Graetz. They will be widely available through the
company's national sales network this month, and will
also be marketed from the outset in Austria, Switzerland
and other European countries.
Last year, SEL produced l.2 million color TV units,

with stereo TV sets accounting for more than one-third of
this output. The digital chassis will be installed first in the
company's stereo models, and the company expects that
within two years all of its stereo TV production will be
the new type.
The space made available by the reduction in the com

ponent count has been used to incorporate an enhanced
audio section, with improved sound reproduction from a
new base-response system.
The patented VLSI circuits developed by ITT

Semiconductors Worldwide will also be supplied to other
TV manufacturers.

An artist's concept shows how an American Satellite
Company (ASC)co nrnunlcatlons satellite will look in or·
bit over the equator. RCAAstro-Electronics is building
the 3-satellite system under a contract of more than
$100 million. The contract includes three dual-band
(C-Band and Ku-Band) communications satellites,
launch support an:l training of ASG personnel. Options
for additional spacecraft also are included. The satel
lites are being designed for 10-year orbital life, with the
first launch scheduled for September_1985.

Continued on page 20
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Contact lkegami. See for yourself.
Ikegami Electronics (USA) Inc.
37 Brook Avenue, Maywood,
NJ 07607 *T.MolNV PhUips

Northeast: (201)368-9171
Midwest: (219)2'77-8240
West Coast: (213)534-0050
Southwest: (7131445-0100
Southeast: (813)884-2046

Worltd's most accommodating camera.
You'd expect t ie Ikegami HK-322
to make beaut ful, crisp, color-true
p.ctures, It does. You'd also expect
it to offer the latest in computer
set-up convenience with its third
generation microprocessor control
plus comprehensive operational
automatics anc. 8 scene files and 8
lens files. It dOE!Sthat too. But what
you might not ~~xpect,is just how
incredibly flexible the HK-322 is.

Consider that you can specify
30mm or 25mrn Plumbicons,*
and for each si~~eselect standard,
Anti Comet Tail or diode gun
operation. The~same holds true for
cabling. You cHoose from triax,
rrailticore or, if '.,IOU'd like, specify
an HK-322 version that's compati
ble with your e:<istingTV 81 cable.
You also have é1 choice of optional
cernera control configurations.

There are also some unique
features such as trim files that
compensate for differences
between the internal pattern pro
jector and the external scene
caused by chromatic aberrations
in the lens.

· Finally, compare its perform
ance to any other camera. An
honest resolution of 800 lines at
center, a practically noiseless SIN
ratio of up to -58 dB and a vir
tually unmeasurable .05% regis
tration error over the entire raster

Best of all, the HK-322 is
ready right now to fit into your
idea-of an ideal studio/field cam
era. Without compromise, out with
plenty of accommodation.

Cl1rcle(16) on Reply Card
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[JJ Harris' new IRIS Composition
Station (ICS)solves your video
production problems with these
exclusive features:

Compression and Positioning
2X expansion
Variable size
Infinite oorder and background color
Soft border capability
H & V inversion
Cut-and-paste
Removable memory modules
Single joystick contro

Adda doesn 'i Ampex doesn't. Quante! doesn't.
The ICS is e omplex enough to complement
an artist's imagination, yet simple enough
for use in the hectic pace of on-air production.
And it's based on Harris' new four frame
synchronizer, the 650.

Here's why.
[2] Harris' IRCSII offers you simultaneous

access by up to six users, without
costly networking of separate systems.
Adda doesn 't. Ampex doesn't. Quante! doesn't.
Now when you want to expand, you can -
cost effectively. Your system can grow just
by adding inexpensive user stations.

[ill ]RIS II lets you title stills from
each user station.
JRIS II gives you character generation
with multiple fonts. It lets you title stills
directly from each user station without tying
up expensive character generation equipment.

[1J IRIS II solves your still sorting
and locating problems with an
integral library.
In fact, IRIS II offers the most powerful
search routines of any still store. Its library
is also accessible by each user station, and
has a capacity of over 80,000 stills.

[fü Problems with identifying stills
are eliminated.
You can get complete information on all
the stills in your list, with full description,
date, sequence, and I.D. information.

You also have the power you need to
manipulate list order through addition,
deletion and change of position. And,
you can also link and loop your lists.

ffiJ IRIS II givesyou the storage flexibility
you need for future planning.
IRIS II interfaces with the largest variety
of storage drives of any still store. Several
types of fixed and removable drives give you
the capability of over 17,000 on-line stills.
No other still store offers this flexibility.
Period.

We think you get the idea. We build the
most powerful, and the most flexible, still
store there is. Whatever your business, if
your problem is storing and manipulating
video images, the best choice is the Harris
IRIS II.

For more information about this
superior solution to your video problems,
call Steve Smith at (408) 737-2100, or write
Harris Corporation, Harris Video Systems,
1255 E. Arques Ave., Sunnyvale,
CA 94086. Telex: 4992172
Harris Studio Division.

Circle (17)on Reply Card
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VIDEOTAPE
ERASURE

MADE SIMPLE
To erase today's tapes ...
particularly t-inch C-Format
3/4- and 112-inchcassettes ...
you need twice the erasure
power to eliminate all residual
signals of low-frequency
recordings.

Videomax TD-800 tape
demagnetizer has enough
power to erase the most
persistent videotape even
audio and time code at a
full 80 dB. That's 10 dB more
than any 1-inch VTR.

A simple, innovative design
at a very compact price.
Make the most from your
investments; send for the
TD-800 brochure, and see
our results!

- - '

videon1ax
TD800 TAPE DEMAGNETIZER

CMC TECHNOLOGYCORPORATION
733 North Pastoria Avenue Sunnyvale, CA 94086

(408) 245-3342 TLX 910-3790012

Circle (18) on Reply Card
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Continued from page 16

Satellite complex operating
in Nigeria

A $20-million earth station and satellite communica
tions center, located near Kaduna, Nigeria, is now in full
operation. Briel Rhame Poynter & Houser (BRPH), Archi
tects-Engineers, Melbourne, FL, under a subcontract
from the Harris Corporation, designed the civil works for
the communications complex.
The communications center, one of the world's most

sophisticated, and Nigeria's second, consists of four
buildings. The operations building contains all-electronic
equipment; a power plant generates power for the entire
project. The administration building houses managerial
and engineering offices. A visitor's center contains
models and displays to demonstrate satellite com
munications operations. The complex handles telex,
telephone, TV and all other international com
munications. The earth station is one of Nigeria's primary
links to the outside world.
The center is totally self-sufficient. In addition to the

buildings, BRPH's design includes wells for the water
supply, a waste treatment system and other facilities to
make the system self-supporting.
A major problem in designing the complex was

shielding sensitive electronics equipment from dust
storms common to the area. The storms, originating as
sandstorms in the Sahara desert, some 1000 miles away,
carry wind-dust as fine as face powder. If not blocked
from delicate equipment, the air-conditioning system and
compressors, it can cause serious equipment malfunc
tions. The BRPH design sealed the buildings to keep dust
out and provided filtered air, with additional means to
seal all the equipment.

Benji breaks new ground
Benji, on CBS Saturday morning television, is breaking

new ground in many areas. Joe Camp, Benji's creator and
director, thinks that the show is making significant
strides toward improving the quality of children's TV.
"The shows are full of old-fashioned emotions and old

fashioned values. Shows that will make us laugh and cry
and come out feeling good," Camp said.
In other precedents, Benji is the first network dramatic

show shot on location entirely on videotape. It is the first
network TV show produced on the new Panasonic M
Format 112-inchRECAM video system. It will be the only
non-animated, live-action show on Saturday morning.
The children's show is the first network TV series con
ceived and produced outside of Hollywood and New
York. The show was conceived by Dallas' Mulberry
Square Productions and is being produced in Dallas with
a Dallas production crew and Dallas actors.

Bonneville networks first educational
videoconference between US and USSR

In July, Bonneville Satellite Corporation networked the
first direct 2-way interactive educational videoconfer
ence between the United States and the Soviet Union.
The I-hour program, which used five separate domestic

and international satellites to complete the 2-way inter
connect, originated from the production studios of Coste!
Radio in Moscow and the campus of the University of
California at San Diego.
The program was educational, with films for children

being its focus. Among the Americans participating in
the discussion with the Soviets were actress Shelley
Duvall and producer-director Robert Radnitz (Sounder).
The ~o~iet group moderator was journalist i -r -'))))
Vladimir Pozner. - ,,,--J
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MOBILE
TE~LEVISIONUNITS

32' VEHICLE WITH 22' BOX BODY
3 Hitachi SK91 SD3 with 14:1 lens and all the
equip nent required for studio and ENG use.

$327,000

22' VEHICLE WITH 14' CUBE BODY
3 Hitachl FP22 S/3 with 1O1 lens. microprocessor
for automatic set-up and all the equipment required
for studio and ENC3use.

$203,000

Both Vehicles Include:
• 3 O'Conner Fluid Heads. tripods. spreaders and dollies
• 3 Christie Reflex 20 batteries and 1 charger for speedy
20 minute charge

• 1 Grass Valley Production Switcher 1600-AN
• 1 Lerro Character Generator System with Chyron VP1
and Sony SMC 70 Microcomputer

• 2 Sony 31.''VTRs 5850/5800
• 1 Adda TBC
• 1 Yamaha 12 Input Audio Board
• Fully rnorutored=Bów and color. audio and video patching,
on board power and air conditioning

• Prices include engineering. turnkey installation.
manufacturers· warranty. delivery and training.

DESIGNED TO ACCOMMODATE 1" HITACHI VTRs - TRIAX ADAPTORS ALSO AVAILABLE

LERRO
ELECTRICAL CORPORATION
3125 N. Broad Street. Philadelphia. Pa. 19132

For more information. call Bob McTamney at (215) 223-8200
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II and IJI. The median salaries for the
industry (radio and television com
bined) are as follows: management,
$37,550 (up 10.7% over 1982);
engineering and technical, $24,600
(down 2.7% over 1982); and opera
tions, $21,300 (up 0.2% over 1982).
Several trends are evident across

the industry, as may be seen by com
paring the data in Tables I, II and III
and by looking at our issue cover,
where data for corporate management
and engineering and technical
management are plotted.
First, salaries for workers in televi

sion are significantly higher than for
those in radio. Second, top corporate
management staff salaries remain
considerably higher than those for
engineering and technical staffs and
operations staffs. Third, there is a con
siderable range of salaries across both
radio and TV broadcasting, when you
look at the market served, with the
larger markets paying higher salaries
(with one exception). In Table I, note
the management row for radio in the

A national survey
By Bill Rhodes, editorial director, and Carl Bentz, technical editor

Our fourth annual salary survey
spotlights industry-wide salary levels,
rates of salary increases and trends in
fringe benefit packages. Because FCC
deregulation has affected station
technical requirements, we have con
tinued to request data on the number
of years spent in the present job,
licenses held, part-time or freelance
work undertaken, respondent's age
and educational background. All data
were requested separately for the
radio and TV segments of broad
casting so that in each branch of
broadcasting, trends could be pin
pointed.
Our survey was again conducted

scientifically under the direction of
Kate Smith, market researcher, In
tertec Publishing Corporation. In an
accompanying sidebar, she explains
the methodology followed and the
statistical basis of this survey.

Tabular results
Complete details of this. year's

survey are compiled in three tables.
Table I covers the management cor-

porate staff; Table II, the engineering
and technical staffs; and Table III, the
operations staff.
Because this year's survey follows

the same format as was used last year,
the data for each year can be directly
compared. You have to pull last year's
report to do a comprehensive com
parison, but Tables IV and V present
tabular summaries of the salary data
for 1982 and 1983, with radio and TV
data compiled separately.
Note that the data report median

salaries, values that may differ con
siderably from average salaries, The
median salary is the midpoint for the
group reported. with half the group
above and half below that point. Thus,
median values provide a better
statistical representation of the overall
data than would avera~e values.

Salary levels
The salaries received for services

rendered have remained the survey's
key question. The level of direct com
pensation for each market. can he seen
by scanning the top rows of Tables I,

22 Broadcast Engineering October 1983
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TV+RADIO 'íELEVISION RADIO

All Below All Below
iota I Markets Top 50 Top 100 Top 11!0 Markets Top 50 Top 100 Top 100
% % % % % o¡., % % %-

)0 8.4 4.5 ..... 7.1 6.8 11.1 16.7 5.3 10.9
99 19.3 4.5 7.7 3.6 2.3 29.6 16.7 ..... 37.1
99 18.7 11.7 12.B 7.1 13.6 23.5 12.5 26.3 252
99 16.5 18.0 10.3 17.9 25.0 15.4 20.7 26.3 12.6
99 17.6 27.0 25.B 28.6 27.3 11.1 16.7 31.6 6.7

18.0 33.4 43.B 35.7 22.7 7.4 16.7 10.5 5.0
1.5 0.9 ..... ..... 2.3 1.9 ..... ..... 2.5

$37,550 $60,000 $68,750 $62,500 $51,000 $28,600 $38,000 $45,500 $25,300

Received Salary Increase
During Past Year
Percentage of Increase 57.5 71.1 71.8 71.6 70.6 482 62.5 68..5 42.0
Less than 5% 3.3 3.6 5.1 3.6 2.3 3.1 ..... 5.3 3.4
5% to 9% 21.6 27.0 15.4 42.9 27.3 17.9 25.0 31.6 14.3
10% to 14% 16.1 20.7 23.1 3.6 29.6 13.0 12.5 5.3 14.3
15% or more "10.6 16.2 23.1 17.9 9.1 6.8 12.5 10.5 5.0
Not given 5.9 3.6 5.1 3.6 2.3 7.4 12.5 15.8 5.0

Median = 10.3 10.8 12.8 8.6 10.8 9.9 10.0 8.4 10.3

Fringe Benefits
Medical insuran ce (paid) 82.1 86.5 89.7 85.7 84.1 79.0 87.5 94.7 74.8
Dental insurancn (paid) 24.5 31.5 51.:3 21.4 20.5 19.8 45.8 31.6 12.6
Life insurance er aid) 71.4 78.4 76.9 82.1 77.3 66.7 79.2 79.0 62.2
Sick leave 70.7 84.7 82.1 82.1 88.6 61.1 79.2 68.4 56.3
Vacation 87.6 95.5 94.9 96.4 95.5 82.1 87.5 84.2 80.7
Stock purchase olan 15.4 24.3 35.9 14.3 20.5 9.3 16.7 21.1 5.9
Profit sharing plan 19.8 26.1 25.6 14.3 34:1 15.4 20.8 10.5 "15.1
Savings plan 7.0 11.7 20.5 10.7 4.6 3.7 8.3 5.3 2.5
Pension plan 30.8 51.4 53.9 64.3 40.9 16.7 33.3 31.6 10.9
Bonus 45.4 55.9 53.9 46.4 63.6 38.3 45.8 42.1 36.1
Tuition refund plan 15.8 18.9 30.8 10..7 13.6 13.6 25.0 26.3 9.2
Automobile furnished 52.4 63.1 59.0 50.0 75.0 45.1 54.2 52.6 42.0

Years In Present Job
1 or 2 23.1 27.1 30.7 28.5 22.7 20.4 12.5 26.3 21.0
3 or 4 17.6 14.4 15.4 17.9 "11.4 19.8 25.0 26.3 17.7
5 to 9 21.5 20.7 23.1 7.1 27.2 22.3 16.7 31.6 21.8
10 to 14 13.6 14.4 10.3 25.0 11.4 13.0 16.7 ..... 14.3
15 to 24 16.5 15.3 12.8 17.9 15.9 17.3 20.8 10.5 16.8
25 or more 7.3 8.1 7.7 3.6 11.4 6.8 8.3 5.3 7.6
Not given 0.4 ..... ..... .... ..... 0.6 ..... ..... 0.8

Median = 7.1 7.1 5.9 7.5 7.9 7.2. 8.8 4.8 ~"ri:
Years In Broadcast Industry

Less than 5 4.4 0.9 ..... ..... 2.3 6.8 12.5 ..... 6.7
5 to 9 11.7 10.8 18.0 10.7 4.6 12.4 ..... 36.9 10.9
10 to 14 12.5 9.9 12.8 10.7 6.8 14.2 16.7 10.5 14.3
15 to 24 31.5 27.9 33.3 25.0 25..0 34.0 25.0 26.3 37.0
25 or more 39.5 50.5 35.9 53.6 61.3 32.0 45.8 26.3 30.3
Not given 0.4 ..... HOOO HOOO ..... 0.6 ..... ..... 0.8

Median = 21.2 25.2 19.7 25.9 28.é 19.3 20.0 15.5 20.0

Do Part-Time
or Free-Lance Work 23.4 18.0 20.5. 21.4 13.6 27.2 29.2 26.3 20.9

Licenses Held
First Phone 31.5 22.5 2B.2 17.9 20.5 37.7 45.8 21.1 38.7
SSECertificate B.4 4.5 2.6 7.1 4.6 11.1 12.5 10.5 10.9

Education
High school 1!!.0 13.5 7.7 14.3 15.9 21.0 4.2 26.3 23.5
Two years of college 21.6 21.6 20.5 17.9 25.0 21.6 20.8 5.3 24 ..4
Four years of college 31.1 30.7 33.3 28.6 29.6 31.5 20.8 31.6 33.6
Post-graduate college 27.8 34.2 3B.5 39.2 27.3 23.5 54.2 36.8 15.1
Voe/tech school 1::.6 11.7 10.3 17.9 9.1 14.8 8.3 "10.5 16.8
Not given 0.7 ..... _.... ..... -~--·· 1.2 ..... ..... 0.8

A!~e,Years
Under 25 1.5 0.9 ..... ..... 2.3 1.9 4.2 ..... 1.7
25 to 34 18.3 11.7 23.1 7.1 4.6 22.8 16.7 36.8 21.9
35 to 44 30.4 26.1 25.6 25.0 27.3 33.3 41.6 31.6 3"1.8
45 to 54 19.4 24.3 20.5 28.6 25.0 16.1 4.2 15.8 18.5
55 or over 30.4 37.0 30.8 39.3 40.8 25.9 33.3 15.8 26.1
Not given .."•• ..... ·-·· ..... ..... ..... ..... ..... .....

Median = 44.9 49.6 45.6 51.3 51.4 42.6 42.0 39.2 43.3

Buse = 273 111 39 28 44 162 24 19 119

TABLE I.-MANAGEMENT STAFF PROFILE*

"Manaqernent staff: president, owner, partner, vice president, general manager.
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TABLE U. - ENGINEERING AND TECHNICAL STAFF PROF~lE*
~ TV+ RADIO TELEVISION RADIOII All Below All Below

Total Markets Top50 Top 100 Top 100 Markets Top 50 Top 100 Top 100
% % % % % % % % %

: Salary Level
Less than $15,000 12.7 3.9 3.0 7.1 3.7 24.3 10.8 27.3 34.7
$15,000 to $24,999 38.3 37.5 26.1 52.4 53.7 39.8 23.1 45.5 52.0
$25,000 to $34,999 26.6 30.4 29.8 31.0 31.5 21.4 29.2 24.2 13.3
$35,000 to $49,999 17.4 20.9 28.4 9.5 11.1 12.7 33.8 ..... .....
$50,000 to $74,999 3.7 5.6 9.7 ..... ..... 1.2 3.1 ..... .....
$75,000 or more .3 .4 .8 ..... ..... ..... ..... ..... .....
Not given 1.0 1.3 2.2 ..... ..... .6 ..... 3.0 .....

Median = $24,600 $27,600 $31,600 $23,550 $23,000 $20,850 $30,500 $19,400 $17,500

Received Salary Increase
During Past Year
Percentage of Increase 73.0 78.4 83.7 66.6 74.2 65.9 86.2 57.6 52.0
Less than 5% 6.7 10.0 9.0 11.9 11.1 2.3 ..... 3.0 4.0
5% to 9% 43.2 45.7 53.0 35.7 35.2 38.2 55.4 30.3 30.7
10% to 14% 10.7 10.9 10.5 9.5 13.0 12.1 9.2 18.2 8.0
15% or more 6.7 4.4 5.2 ..... 5.6 9.8 15.4 ..... 9.3
Not given 5.7 7.4 6.0 9.5 9.3 3.5 6.2 6.1 .....

Median = 8.1 7.8 7.8 7.4 8.1 8.8 9.5 8.8 8.6

Fringe Benefits
Medical insurance (paid) 80.4 87.0 91.8 69.1 88.9 71.7 83.1 69.7 62.7
Dental insurance (paid) 35.7 41.7 50.8 26.2 31.5 27.8 43.1 18.2 18.7
life insurance (paid) 59.1 64.8 70.9 42.9 66.7 51.5 67.7 51.5 37.3
Sick leave 79.4 92.6 93.3 88.1 94.4 61.9 81.5 54.6 48.0
Vacation 91.8 97.4 97.8 97.6 96.3 84.4 89.2 93.9 76.0
Stock purchase plan 19.6 24.8 36.6 14.3 3.7 12.7 26.2 9.1 2.7
Profit sharing plan 15.4 15.7 20.9 7.1 9.3 15.0 13.9 24.2 12.0
Savings plan 20.6 26.5 38.8 7.1 11.1 12.7 26.2 6.1 4.0
Pension plan 48.6 62.2 71.6 50.0 48.2 30.6 49.2 27.3 16.0
Bonus 14.6 13.5 13.4 16.7 11.1 16.2 18.5 18.2 13.3
Tuition refund plan 29.3 39.1 47.0 19.1 35.2 16.2 30.8 9.1 6.7
Automobile furnished 15.9 12.2 9.0 9.5 22.2 20.8 23.1 21.2 18.7

Years In Present Job
1 or 2 25.3 25.3 23.1 26.2 29.6 25.3 27.8 27.3 22.7
3 or 4 18.6 20.0 20.9 14.3 22.2 16.8 15.4 27.3 13.3
5 to 9 21.8 20.4 23.9 14.3 16.7 23.7 24.6 18.2 25.4
10 to 14 13.7 13.0 12.7 11.9 14.8 14.5 9.2 18.2 17.3
15 to 24 10.9 9.6 7.5 11.9 13.0 12.7 16.9 6.0 12.0
25 or more 9.4 11.7 11.9 21.4 3.7 6.4 4.6 3.0 9.3
Not given .3 ..... ..... ..... ..... .6 1.5 ..... .....

Median = 6.4 6.2 6.3 8.4 4.8 6.6 6.3 4.7 7.8

Years In Broadcast Industry
Less than 5 8.7 9.1 9.0 9.5 9.3 5.2 1.5 12.1 12.0
5 to 9 17.4 18.7 17.9 14.3 24.1 18.5 16.9 15.2 14.7
10 to 14 16.9 14.4 17.9 9.5 9.3 20.2 18.5 21.2 21.3
15 to 24 25.0 22.6 20.9 28.6 22.2 28.3 35.4 33.3 20.0
25 or more 30.0 33.9 33.5 35.7 33.3 24.9 26.2 18.2 26.7
Not given 2.0 1.3 .8 2.4 1.8 2.9 1.5 ..... 5.3

Median = 17.2 18.2 17.3 20.4 17.9 16.4 18.4 15.3 14.9

Do Part-Tlme
or Free-Lance Work 46.2 37.0 29.9 38.1 53.7 58.4 55.4 60.6 60.0

Licenses Held
First Phone 84.9 83.0 79.9 95.2 81.5 87.3 95.4 81.8 82.7
SBECertificate 14.9 14.8 16.4 9.5 14.8 15.0 20.0 18.2 9.3

Education
High school 26.8 24.4 17.9 33.3 33.3 30.1 27.7 33.3 30.7
Two years of college 35.0 36.5 35.8 35.7 38.9 33.0 36.9 36.4 28.0
Four years of college 25.1 24.4 29.9 14.3 18.5 26.0 27.7 21.2 26.7
Pcst-qraduate college 6.2 7.0 9.7 4.8 1.9 5.2 3.1 3.0 8.0
Voe/tech school 42.9 46.5 41.0 66:7 44.4 38.2 36.9 36.4 40.0
Not given .3 ..... ..... ..... ..... .6 ..... ..... 1.3

Age, Years
Under 25 5.5 3.9 4.5 4.8 1.9 7.5 4.6 12.1 8.0
25 to 34 30.0 31.8 32.8 23.8 35.1 27.8 26.2 39.5 24.0
35 to 44 26.1 23.0 23.9 28.6 16.7 30.0 32.3 30.3 28.0
45 to 54 17.6 20.0 16.4 21.4 27.8 14.5 16.9 6.0 16.0
55 or over 20.8 21.3 22.4 21.4 18.5 20.2 20.0 12.1 24.0
Not given ..... ..... ..... ..... ..... ..... ..... ..... .....

Median = 40.6 41.2 40.3 42.5 42.8 41.8 41.0 34.6 41.4

Base= 403 230 134 42 54 173 65 33 75
·Engineering and 1echnical staff: technical manager, chief engineer, engineer.
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·rhe TASCAM 58 puts the
1" 8-track in its place.

Everyone loves the oldies but goodies.
Bell's phone and Granny's victrolla. And of
course the 1" 8-track.

But all things must change. Touch-tone
and stereo put the old crank phone and
Victrola in their place. And now the new
T/1SCAM58 does the same to the 1" 8-track.

For the first time 1" high performance
production capabilities have been squeezed
irro a compact 112''machine. Giving you
truly professional sound at a fraction of
the cost.

Built Smarter.
The TASCAM 58 assures you oí

outstanding sound through advanced
electronics technology. Youget fully servoed
croprocessor control ol take-up, capstan,

and reel motors, for longer tape life and
irr peccable performance. No more wasted
tirne from runaways, code hunts, or hand
cueing.

Built Stronger.
The 58's ultra-rugged design is built to

handle rapid high-torque tape shuttling,
ensuring trouble-free operation even in the
rigorous world of SMPTE editing. Our Omega
Drive ensures superb tape path staioilitywhile

TASCAM TASCAM

providing the ultimate in tape to head
contact. And the 58 is fully compatible w·th
leading controllers and synchronizers. You
get a high performance 8-track that's both
+4dBm balanced and -10dBV unbalanced,
wi!h sync response equal to rep ro response.
All this and a great deal more puts the
TA.SCAM.58 in a unique place in the
industry. For its price. performance, and
compact versatility, isn't it time you put our
8-track in your place?

Tofind out more about the machine that,
until now, couldn't be built, visit your
TASCAM dealer. Or contact TASCAM
Production Products, 7733 Telegraph
'icad, MontebeHo,CA 90640, (213)726-0303.

TASCAM
TEAC Production Products

Circle (19)on Reply Card
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TABLE UL-OPERATIONS STAFF PROFILE*
TV+ RADIO TELEVISION RADIO

¡ All Below All Below
Total Markets fop 50 Top 100 Top 100 Markets Top 50 Top 100 Top 100

,_ ft~
0/o % º/o % % % % % %

Salary Level
Less than $15,000 19.5 B.3 3.3 9.7 16.7 33.B 20.0 24.0 42.3
$15,000 to $24,999 45.0 42.7 35.5 4B.4 52.0 4B.O 43.4 68.0 43.6
$25,000 to $34,999 20.2 27.B 30.0 25.B 25.0 10.5 23.3 4.0 7.7
$35,000 to $49,999 12.3 17.6 25.6 12.9 6.3 5.3 10.0 ..... 5.1
$50,000 to $74,999 2.0 3.0 5.6 ..... ..... O.B 3.3 ..... .....
$75,000 or more 0.3 ..... ..... ····· ····· O.B ..... ..... 1.3
Not given 0.6 0.6 ..... 3.2 ..... O.B ..... 4.0 .....

Median = $21,300 $24,750 $28,700 $23,350 $21,500 $17,350 $22,150 $17,758 $16,050

Received Salary Increase
During Past Year
Percentage of Increase 73.B BO.O B4.4 B3.9 6B.B 66.1 66.7 72.0 64.2
Less than 5% 10.9 10.1 11.1 12.9 6.3 12.0 6.7 20.0 11.5
5% to 9% 3B.1 43.B 44.4 51.6 37.5 30.B 33.3 2B.O 30.B
10% to 14% 15.2 16.6 1B.9 12.9 14.6 13.5 16.7 20.0 10.3
15% or more 6.6 5.9 6.7 ..... B.3 7.5 3.3 4.0 10.3
Not given 3.0 3.6 3.3 6.5 2.1 2.3 6.7 ..... 1.3

Median = B.2 B.2 B.3 7.5 B.6 B.3 B.5 7.9 B.3

Fringe Benefits
Medical insurance (paid) 80.1 115.8 se.z B7.1 B3.3 72.9 BO.O 76.0 69.2
Dental insurance (paid) 34.B 42.0 50.0 45.2 25.0 25.6 40.0 2B.O 19.2
Life insurance (paid! 64.2 71.6 75.6 74.2 62.5 54.9 60.0 64.0 50.0
Sick leave 86.1 95.3 96.7 93.6 93.B 74.4 B6.7 7.2.0 70.5
Vacation 97.4 100.0 100.0 100.0 100.0 94.0 93.3 96.0 93.6
Stock purchase plan 14.2" 21.9 31.1 19.4 6.3 4.5 10.0 ..... 3.9
Profit sharing plan 15.2 20.7 21.1 12.9 25.0 B.3 3.3 B.O 10.3
Savings plan 14.9 20.1 25.6 19.4 10.4 B.3 10.0 B.O 7.7
Pension plan 44.0 55.6 56.7 61.3 50.0 29.3 30.0 2B.O 29.5
Bonus 19.5 17.8 24.4 3.2 14.6 21.B 10.0 B.O 30.B
Tuition refund plan 26.2 30.2 35.6 22.6 25.0 21.1 20.0 32.0 iB.O
Automobile furnished B.3 9.5 5.6 6.5 1B.B 6.B ..... 12.0 7.7

Years in Present Job
1 or 2 37.2 36.6 40.0 32.2 33.3 37.6 26.7 44.0 39.6
3 or 4 19.2 19.5 15.6 22.6 25.0 1B.B 26.7 20.0 15.4
5 to 9 23.2 22.5 22.2 22.6 22.9 24.1 26.7 32.0 20.5
10 to 14 9.9 10.7 10.0 12.9 10.4 9.0 10.0 4.0 !0.3
15 to 24 7.6 7.7 7.B 6.5 6.3 7.5 6.6 ..... 10.3
25 or more 2.9 3.0 4.4 3.2 2.1 3.0 3.3 ..... 3.9
Not given ..... ..... ..... ..... ..... ..... ..... ..... .....

Median = 4.3 4.4 4.3 4.6 4.3 4.3 4.B 3.6 4.3

Years in Broadcast Industry
Less than 5 11.3 10.1 6.7 12.9 14.6 12.B 16.7 12.0 .....
5 to 9 22.2 21.9 23.3 16.1 22.9 22.6 16.7 2B.O .....
10 to 14 2B.4 27.1 27.B 32.3 22.9 30.0 30.0 32.0 .....
15 to 24 24.5 24.3 24.4 22.6 25.0 24.B 23.3 24.0 ·····25 or more 13.3 "16.6 17.B 16.1 14.6 9.0 13.3 4.0 .....
Not given 0.8 ~···· ..... ..... ..... O.B ..... ..... .....

Median = 12.9 13.3 13.6 13.2 12.B 12.3 12.B 11.6 .....

Do Part-Time
or Free-Lance Work 53.6 -46.2 45.6 54.B 41.7 63.2 73.3 6B.O 57.7

Licenses Held
First Phone 20.B 17.2 17.B 12.9 1B.B 25.6 20.0 20.0 29.5
SBE Certificate B.3 3.0 1.1 9.7 B.3 15.0 13.3 16.0 15.4

Education
.High school 11.6 6.5 3.3. 9.7 10.4 1B.1 10.0 B.O 23.1
Two years of college 19.2 1B.9 20.0 3.2 27.1 19.6 20.0 2B.O 16.7
Four years of college 4B.O 52.1 55.6 61.3 39.6 42.9 53.3 44.0 3B.5
Post-graduate college 1B.B 20.1 18.9 25.B 1B.B 17.3 16.7 20.0 16.7
Voe/tech school 11.6 10.7 10.0 9.7 12.5 12.B 6.7 12.0 15.4
Not given 1.3 0.6· 1.1 ..... ..... 2.3 ..... ..... 3.9

Age, Years
Under 25 7.3 4.1 4.4 3.2 4.2 11.3 6.7 16.0 11.5
25 to 34 51.2 4B.!> 50.0 54.8 41.7 54.1 63.3 4B.O 52.6
35 to 44 25.5 27.2 23.3 22.6 37.5 23.3 10.0 32.0 25.6
45 to 54 12.6 14.2 15.6 19.4 B.3 10.5 20.0 4.0 9.0
55 or over 3.1 5.3 5.6 ..... B.3 O.B ..... ..... 1.3
Not given 0.3 0.6 1.1 ..... ..... ..... ..... ..... .....

Median = 33.3 34.4- 34.0 33.5 36.1 32.2 31.B 32.1 32.3

Base = 302 I 169 90 31 4B 133 30 25 7B

•operations staff: operations manager, station manager, production/program manager.
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Finall¥ commercial loudness
is tamed.

Introducing the new, second-generation OPTIMOD-TVModel 8182A
with built-in loudness controller.

Licensed from CBS
Technology Center and incor
porating the results of their
latest research, the loudness
controller automatically
recognizes program material
whose perceived loudness
exceeds a certain threshold. It
then quickly and indiscernably
lowers the gam until the
loudness is consistent with the
rest of the program.
The result is smoother, more

easily-listenable audio. Operator
errors are corrected. Obnoxious
commercials are tamed. Viewer
complaints are eliminated.
Because some programs

utilize loud scund-effects for
dramatic impact, we've made
the loudness controller circuit
remote-controllable. You can
defeat it during entertainment
programs. and turn it on at
other times-either manually
or through your automation
computer.
The new 8182A also incor

porates our new Hilbert
Transform Clipper" to perform
the peak limiting function. By
using complex, real-time analog

computation techniques to con
trol the spectral distribution of
the distortion products, our
circuit dramatically reduces
audible clipping distortion on
voice-particularly from optical
film sources. Yet music
reproduction remains superbly
clean and free from pumping
and other forms of unnatural
gain modulation.
Like its predecessor, the new

Optimad-TV features excep
tionally subtle multiband com-

pression, with intelligent gating
to prevent noise rush up. And
stereo is supplied standard.
If you already own the Model

8180A, we can retrofit it with
the new features quickly and at
reasonable cost-your invest
ment remains protected.
The new OPTIMOD-TV Model

8182A is the complete systems
solution to TV audio processing
problems. See your Orban
broadcast products dealer for
further information. Or. call us
toll-free for more information.

-··

Orban Associates Inc.
645 Bryant Street San Francisco, CA 94107
Toll Free (800) 227-4498,inCalifornia(415)957-W67Telex:17-1480

orb an
ORBAN PROCESSING KEEPS YOU COMPETITIVE•Patent pending
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I TABLE IV. - MEDIAN SALARY SUMMARY FOR 1982 AND 1983, TV
1982 SURVEY 1983 SURVEY

All Below All Below
Markets Top 50 Top 100 Top 100 Markets Top 50 Top 100 Top 100

Management $52,000 $70,250 $62,500 $42,500 $60,000 $68,750 $62,500 $51,000

Engineering $29,000 $31,800 $24,400 $23,000 $27,600 $31,600 $23,500 $23,000
Operations $23,800 $27,900 $24,050 $18,250 $24,750 $28,700 $23,350 $21,500

!!~~~(!1921 TABLE V. - MEDIAN SALARY SUMMARY FOR 1982 AND 1983, RADIO
19112 :SUHVtY 1983 SURVEY

All Below All Below
Markets Top 50 Top 100 Top 100 Markets Top 50 Top 100 Top 100

$26,900 $46,250 $27,000 $24,600 $28,600 $38,000 $45,500 $25,300

$20,700 $27,900 $19,500 $16,250 $20,850 $30,500 $19,400 $17,500
$18,650 $25,000 $18,750 $17,150 $17,350 $22,150 $17,750 $16,050

Management

Engineering
Operations

TABLE VI.- MEDIAN SALARIES ACROSS ALL MARKETS

1981 1982

TELEVISION RADIO

1981 19831982 1983

Managers $47,150 $52,000 $60,000 $25,800 $28,600$26,900

Engineering $25,800
Operations $25,650

$29,000 $27,600 $19,900 $20,850
$23,800 $24,750

$20,700
$19,100 $18,650 $17,350

TABLE VII. - MEDIAN VALUE PROFILE OF BROADCASTERS11 (Radio and TV Combined)
MANAGEMENT ENGINEERING OPERATIONS

~ 1982 1983 1982 1983 1982 1983
11. I

Salary Level $33,900 $37,550 $25,300 $24,600 $21,500 $21,300

Received Salary Increase 54.6% 57.5% 79.8% 73.0% 74.9% 73.8%

Amo1.S1tof Increase 12.3% 10.3% 8.7% 8.1% 10.2% 8.2%

Years in Present Job 7.2 7.1 7.8 6.4 3.5 4.3

Years in Broadcasting 21.4 21.2 18.3 17.2 13.0 12.9

Does :free-Lance Work 25.2% 23.4% 48.2% 46.2% 51.7% 53.6%

College, ;;.2years 83.3% 80.5% 63.1% 66.3% 84.5% 86.0%

Age, Years 44.3 44.9 41.7 40.6 33.6 33.3

Top 50 and Top 100 markets. The me
dian salaries for these two markets are
reversed from what would be ex
pected, and differ considerably from
the 1982 results shown in Table V.
The explanation for this anomaly

lies in the response rate and the way
that median values are computed.
Note that in the top 100 market: a
higher percentage of questionnaire
respondents were in upper salary
brackets. For the top 50 market,
respondents were fairly evenly spread
out over the salary range listed.
In last year's report, which had a

somewhat better response rate from
the radio industry, the data showed
the top 50 market paying a higher me
dian salary level, as normally ex
pected. In part, the skewing of the
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data in the 1983 survey results from
the moderately low response rate to
our mailing from the radio industry
this year.
Another compilation of salary

survey results is shown in Table VI,
for the years 1981-1983. (Data for 1980
are not included because a different
analysis method was used that year.)
As can be seen in Table VI, salaries for
managers have edged upwards; those
for engineers have remained relatively
stable; and those for the operations
staffs have edged downward.
The downward trend in operations,

first noted in last year's report, is
especially interesting because all
markets are reporting salary in
creases. These increases ranged from
8.5% to 12.5% for 1982 and 8.1% to

10.3% for 1983. With these steady in
creases being reported, the trends
shown in Table VI become more dif
ficult to explain.
To shed some light on all these

trends, we summarized the median
data for the 1982 and 1983 surveys. in
Table VII. In effect, Table VII provides
a median profile of broadcasters at
three levels of station management,
with data smoothed out across all
markets in radio and television.
Several points are noteworthy:
• Salary levels of managers remain

consistently higher than for engineer
ing and operations staff members.
• Fewer managers received raises

both years, but those that did received
higher raises than did engineers or
operators.
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The broadcast microphone with hiddeh talents

for all your talent.
TheSMl

'Io help broadcast engineers con- surrounds and protects the cartridge from damage. And
tend with a wide variety of Shures patented air suspension shock mount offers un-
voices, the Shure SM7 is really compromising isolation, cutting down on the effects of
four microphones rolled into mechanical vibration in the studio.
one. That's because the SM7 Engineers will also appreciate the built-in humbuck-
Unidirectional Dynamic ing coil that guards the SM7 against electro-magnetic
Microphone features two interference.
frequency-tailoring switches With so many talents, it's no wonder the SM7
that provide a choice of four is following in the successful footsteps of Shures
different response curves-to best legendary SMS. And that's quite an act to
suit each individual voice and situation. follow.

Depending on the switch settings, the SM7 can pro- For more information on the complete
vide an extremely wide-range flat frequency response, line of Professional Broadcast Prod-
add presence and crispness to speech, boost vocal ciar- ucts, call or write Shure Broth-
ity, roll off low frequencies to provide natural closeup ers Inc., 222 Hartrey Ave.,
miking, or help reduce sibilance. Evanston, IL 60204.
At the same time, a tight cardioid pattern effectively (312) 866-2553.

rejects unwanted background noise
and minimizes off-axiscoloration. SHUiUE"Beneath the SM7's int ral foam
windscreen is a rugged stej cage that

THE SOUND OF THE PROFESSIONALS': ..WORLDWIDE - l -1 SBI-1116
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• The operations staffs have been
in their present positions and in the
industry for the shortest time of all
three groups. Also, operations is the
youngest group, has the highest
percentage reporting college educa
tion of two or more years, and does
the most free-lance work.
• Managers consistently win the

award for longevity on the job and in
broadcasting. This could explain their
higher levels of pay and raises,
because stations compensate them for
their added years of service and ex
perience. Managers also do the least
amount of free-lancing, indicating
that they have adequate income or are

too busy to take on added tasks.

Fringe benefits
A key question in this survey has

been broadcasters' fringe benefit pack
ages. A wide range of benefit pack
ages was reported, with managers re
ceiving most of these add-ons.
Special attention should be given to

the pension plans, bonuses and fur
nished automobiles categories. The
data for these categories, nearly iden
tical for 1982 and 1983, follow:
• For pension plans, managers trail

significantly.
• For bonuses, managers lead the

way, with 45.4% receiving them in

Quick. How many
defects can yous~
in this videotape?

:y.,,.-···/
'·••:111""•·'~". .;~· < ,,. It's fast and easy to operate.

No one can ·: Just insert your cassette, press
SEE defects by just ..,. the button and the tape whirrs
looking at a videocassette. through at 25 times normal speed.

Defects show up when the tape LED readouts display defect
is played. And then it's too late. counts such as wrinkles, oxide

So RTI has come up with voids and edge damage. At the same
something to help you. Ifs our time, your tapes are gently cleaned.
new Professional Videotape The machine is about the size of
Evaluator/Cleaner. a desktop copier. It comes in

It spots defects BEFORE it's U-Matic, VHS and Beta models.
too late. When you see how it helps you

Now you can record on tape that spot defects-you'll be glad you
you KNOW FOR SURE is not spotted this ad.
defective. As newspeople say, "the - ----------,
building only burns once.' •

It also helps frequently used
tapes look good time after time. This
makes YOU look good time after time.

Our machine also cleans and
burnishes your tapes. So you can
extend their life. And it helps keep
your recorder heads clean by reducing
tape-borne dirt.

-- -
For more information about

the new Professional Videotape
Evaluator/Cleaner, please write or
phone us free at 800/323-7520:'

I-~It RESEARCHTECHNOLOGY
MERNATK)NAL

SMPTE Booths 809·811

4700 Chase, Lincolnwood, Illinois 60646
'Illinois, Alaska. Hawaii or outside the U.SA. call 312/677-3000.
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BE salary survey
methodology

By Kate Smith, market researcher

This study was designed to
enable readers to compare their
job compensation packages with
those of their colleagues in
similar jobs within comparably
sized markets. Separate graphics
illustrate returns for television
and radio, showing job title
(management, production and
engineering) and market size (top
50, top 100 and below top 100
markets). They also report broad
cast category, length of time in
broadcasting, salary levels, fringe
benefits, salary increases in the
past year and other factors.
Orí July 18, 1983, 3170 question·

naires were mailed to recipients of
Broadcast Engineering on an
"nth" name basis. On Aug. 15,
1983, the cut-off date for this
report, 978 (31%) questionnaires
had been returned. The data in
this article are based on those
responses.
Summaries of the data are

presented in terms of the median
value for each survey category. A
median represents the midpoint.
In the case of salaries, half of the
people make more than the me
dian salary and half make less.

1983, compared to 14.6% for engineers
and 19.5% for operations people.
• In terms of furnished

automobiles, there is an even larger
gap: 52.4% for managers; 15.9% for
engineers; and 8.3% for operators.
Thus, it is clear that upfront, im

mediate fringe benefits such as
bonuses and furnished automobiles
are used to entice, keep and compen
sate skilled managers in broadcasting.
But, in to two other areas-pension
plans and tuition refunds-engineers
and operators enjoy superior benefits
over managers. These long-term,
growth incentives provide job stability
and enhance skills at these key posi
tions in broadcast stations.

Final notes
One of the most interesting parts of

our annual survey form is the write-in
section. We have included selected en
tries from this year's survey in an ac
companying sidebar.
Plans are already under way for

next year's salary survey. If you would
like to see something added to our
coverage, let us know. We will con
sider adding data that would make the
survey more informative and helpful.

Editor's note:
For your reference, last year's survey appeared in

our October 1982 issue, pages 26-44.
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''I'm glad we had
Perrott Silver 110s
the last time we
""ent to ""ar.''

ideo producer Ber-tie Nudelman and
irnerarnan Steve Born have spent the
etter part of the last four yearscovering
1ebattlefields of LatinAmerica-with a
irnera, a recorder and two Perrott MP-
1Obatteries.

"Nicaragua. El Savador. Honduras.
uatemala. They're all routine assign
ents to us," explains Steve."And when
e networks hire us to cover these hot
rots,they expect usto come back with
e stcry every time. That's why we use
e MP-11Os.They're the most reliable
itteries we've ever worked with."

-Bernie Nudelman
Video News, Inc.

Miami, Florida

"And that's why we took only two MP- And it can be used with either Kwik-
11Os with us to cover the war in the Klip®or Snap-On" mounts.
Faulklands," adds Bernie. "We'd charge More importantly, the Perrott MP-110
them both up overnight on the Perrott is 100% quality control inspected-both
PE-100dual charger,then goout in electronically and
the field for two days and manually- before
leave the charger it ever leavesour
behind. We did hands. And it's
this for six weeks backed by the in-
straight-all over dustry'sonlysilver-
Chili, Argentina zincmanufacturer's
and Uruguay.And warranty.••
theMP-1lOscame Which means
th rough every that the next MP-
time-even in 30º 11O Steve and
below tempera- Bernie take into
tures off Antarc- the field will be
tica Youcan'tbeat asreliableastheir
that." last one. And in
With that kind the middle of a

of record, it's no war, it's nice to have
wonder Video one less thing to worry about.
News,Inc.hasequipped
all four of its camera crews
with Perrott MP-11O batteries. And no
wonder the Perrott MP-11O silver zinc
on camera battery is the high per
formancechoicewith newsteamsthrough
out the country.
After all, the Perrott MP-110 has the

highest capacity of any on camera bat
tery-three times the running time of Ni
cads*.This top-of-the-line favorite fits in
your hand and weighs only 4.5 pounds.
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PERROTT ENGINEERING
LABS, INC.
7201 Lee Highway
Falls Church, VA22046
FOR ORDER PLACEMENT OR FURTHER
INFORMATION CALL COLLECT:
(703) 532-0700.

Based on use of 4AH Ni-cad.
•· The Perrott Silver Zinc Warranty on 12AH silver zinc batteries.

Perrott guarantees that for 6 months, the capacity" ill not fall
below 10AH in standard use.
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• Managers believe bandaid
servicing is cost-effective over
buying new equipment. When the
equipment dies, though, it's panic
time. Also, there are few real train
ing (hands-on) engineering oppor
tunities in broadcasting.

• Education is lacking in the
basics of broadcasting. Running
an automation system is not all
there is to broadcasting. The op
portunities are good for those
with drive and wide abilities.

• With deregulation, especially
in radio, there is a definite
backward step in operation,
maintenance and employment.
There is no future in this business.
Even the unions cannot hold the
business together.

• Four-year EE degree holders
can't follow a manufacturer's
tuneup/alignment procedure or
follow through an audio proof
without help.

• Modern TV transmitters and
equipment require more expertise
to keep them in top shape than did
previous models.

• Technical deregulation has
degraded the overall air signal
quality. In programming, deregula
tion has started a production
boom, which seems positive to
me. The new diversity of program
sources is great.

• Secondary education does
not prepare individuals properly
for work in the industry. The in
dustry should support programs
that produce well-trained
graduates. The present glut of
half-trained, half-literate gradu
ates helps no one.

• The biggest problem is the
lack of technical-minded people in
the operations area. Although
80% of our people are college
graduates, they have a 9-to-5 at
titude, with an energy button that
will only be pushed if they see an
opportunity for themselves, rather
than for their station or
co-workers.

• Trends are upward. The prob
lems will always be with us, but
they masquerade as opportuni
ties. There's never been a better
time for people who can recognize
the problems and the opportuni
ties to enter this business. It is a

Survey respondents' comments
Excerpts of write-in comments

from this year's survey paint a
broad picture of the broadcast in
dustry. Outlooks range from
delight to gloom; future prospects
range from bright to dim; and
there is considerable concern
about signal quality degradation
as the FCC continues
deregulating the industry.

• We will have been broadcast
ing two years, and our class Asta
tion has been quality from day
one. But, as a new FM stereo sta
tion, with the slow economy, our
problem has been lack of sales.
However, the opportunity is there
and we're going for it!

• I don't think radio has used
its imagination enough. Formats
are generally staid and boring. AM
problems have just begun to bring
about some creative formats.
Smart broadcasters are beginning
to make full use of modern
technology. If we don't make use
of it, we'll be left behind by televi
sion, cable and other media.

• As new services (LPTV, DBS,
etc.) develop to erode TV au
diences, radio will look better to
buyers, despite Docket 80-90.The
last half of the '80s will be great.

• Engineering, thanks mainly
to the FCC and NAB, is going
downhill quickly. The smart ones
have already gotten out.

• With the increase of satellite
communications, some jobs, such
as announcer, production
manager and some engineering
staffs, will decrease, as groups
will centralize operations around
their flagship stations. Automa
tion will increase.

• Opportunities are diverse and
numerous, largely due to com
puter technology, satellites, ENG
and general industry growth. I am
always amazed and humbled
when I remember there were just
900 stations at the end of World
War II. Now there are more than
8000.

• Opportunities are limitless,
but we are plagued by too many
apathetic attitudes in manage
ment positions. Behind every suc
cess in the industry is a guy who
had a good idea and wasn't afraid
to try something different.

• Familiar only with my own

Introduction by Bill Rhodes,editorial director

situation, compensation is insuf
ficient, considering I pay for my
own long distance calls, gas,
tapes, batteries, tape recorder,
etc. With too much deregulation
already, stations are now starting
to pull the stops in what they can
do as far as commercial loads,
public service requirements, etc. I
work some with NPRstations, and
while they are threatened by
defunding and the weakening
links between them, it is an oppor
tunity for generating better local
programming.

• Automation trends belie the
need for qualified personnel to be
in attendance. Quite the contrary
is true. We are allowing automa
tion and state-of-the-art to dictate
decisions we should be making.

• There is a push to promote
female employees, as decreed by
the FCC ruling. The problem is
that unqualified female employ
ees advance as overqualified
males remain stagnant in low pay
ing positions.

• At 31, I can see there used to
be a professional quality in small
markets. I wonder if the lack of
money for the guy that prefers
Butte to Detroit has that much to
do with it.

• Management sacrifices tech
nical quality for cost-cutting by
hiring less than technically quali
fied persons into engineering
positions. If you don't know what
happens inside the machine when
you push the button, then you
have no business pushing the but
ton. The hiring practice has
resulted in stations' failures to
maintain technical standards.
Many engineers today don't even
know what horizontal blanking is,
much less how to measure it. The
commission is partly responsible,
by reduction of licensing re
quirements and lax enforcement
of regulations. But when I asked
SBE for its official position on this
trend, its attitude was one of indif
ference.

• Keeping up technically is a
never-ending battle, especially if
you're the only engineer at the sta
tion. Also, if you enjoy your work,
a little less pay isn't too bad.
Great technical advances in the
coming years are obvious, and I
hope to be a part of it.

winning business ...
meant for winners. 1:r~)m
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UNI SAT:
DBS plans for the
United Kingdom
Bythe staff of Marconi Space & Defence
Systems, Portsmouth, England

UNISAT 1

[QJ irect broadcast satellites (DBS)
have been a discussion topic at many
technical seminars in the past several
years. In the United States, Japan and
Europe, plans toward implementing
DBS broadcasts have progressed. The
United Kingdom's plans for a DBS ser
vice are discussed here.

Background
In 1977, when technical feasibility of

DBS transmissions was recognized, a
World Broadcasting-Satellite Ad
ministration Radio Conference was
held to organize systems and allocate
frequencies so that interference would
be reduced as much as possible. At the
conference, the United Kingdom was
allocated a geostationary satellite
position at 31ºwest longitude and five
TV transmission channels. Each chan
nel would provide a signal with high
enough quality for reception over the

34 Broadcast Engineering October 1983

whole United Kingdom. Although it
was not intended that UK satellites
should broadcast to other countries or
other countries to the United
Kingdom, the oval shape of the trans
mitted beam will produce some inevit
able spillover. For example, high qual
ity reception of signals will be possi
ble in Eastern Eire and Normandy.
In 1981 British Telecom, British

Aerospace and Marconi jointly
formed a company called UNISAT.
UNJSA T's purpose is to construct the
broadcasting spacecraft and launch it
into the correct place in the sky.
Transponders will be sold or leased to
the appropriate broadcasting body.
This body will then beam the program
signals up to the spacecraft from an
uplink antenna site on the ground.
Because the satellite would focus the
program signals back onto the entire
United Kingdom, unlike the slow cov
erage by the ground repeater stations
used now, 99% of the UK population
would be able to receive the new chan
nels immediately with appropriate
reception equipment.
Late in 1982 the BBC obtained

government approval to broadcast
two new TV channels from satellite.

After discussion with UNISAT, the
design of the first spacecraft began
early this year. The communications
and TV repeater package on the space
craft will be designed and built by
Marconi Space and Defence Systems.

The system
The BBC now has proposed two

new national TV services: DBS 1 and
DBS 2, to be carried on UNISAT l.
DBS 1 will be a national subscription
service showing first-run feature films
and special BBC productions, with
special arts and extended sports
features. DBS 2 will be a national
public service showing a varied diet of
the best programs drawn from BBCl
and BBC2 and from sources around
the world. Both channels will offer
high quality, stereophonic sound and
support additional high quality sound
channels for radio and new data ser
vices. Teletext will be available with
the DBS television.
DBS 1 will be financed by subscrip

tion. Several subscribing methods are
being considered. The signal arriving
at the antenna will require a converter
to alter it from the satellite signal to

Continuedonpage38
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EIMAC-moving toward
higher frequency
and performance
in the 1980s.
Varian EIMAC, the world's lead
ing power !~rid tube manufac
turer, proves its expertise with
almost 50 years of know-how in
state-of-the-art manufacturing
techniques.

Continuing i1 its tradition of pro
viding customers with maxi
mum operating frequency and
high gain, EIMAC designs and
manufactures superior tubes for
broadcast service.

Close tolerance control and
modern manufacturing tech
niques provide improved life and
uniform performance, tube after
tube.

Consider the new EIMAC
4CX40,000G.This 40 kW tube is
full-power rated to 220MHz.The
tube features laser-cut, high sta-

bility Pyrolitic graphite grids and
a new internal structure combin
ing low RF losses and high oper
ating efficiency.

For more information on Varian
EIMAC tubes and high power
VHF cavity amplifiers, call or

Circle (26)on Reply Card

write today. Or contact the near
est Varían Electron Device
Group sales office.

Varian EIMAC
301 Industrial Way
San Carlos, CaJifornia 94070
415 • 592-1221

Varian-AG
Grienbachstrasse 17
Post Fach
CH-6300 Zug, Switzerland
Tel: (042) 31 66 55
Telex: 845-78789

varian
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TWO-IN-ONE E(j~NOMY.
Usingons n£inij r wrers f!O;:!Nere

needed betors low, rs '.,e:urequipment
.cos.s,And becaus¡. the 174Jserles is
cornpletely portabl '· it maxes a

... sensible purctlase'~forei'he studio or
field use.

A1d here's rnord The 1740series
ope-ates or cnly 51 watts GI power.
And'thai m~r1s led heat build-up
(Whi~hís importan] in c-owoed
·equlPm~mtracks).]

·AM í1ad:lóon, I eres,a single line
disp!ay oreseí for ~ ónitG{ingVIRS.

t~F:_

• >.,; •• r. ~· r,,;.

SÉE FORv~ÜRSaF.
Now that you've heard aboútour

new two-in-one tool, you should 'l?ee
one.Call or write us for a dernonstra- .
lion.We have field offices in most .
cites. Or you can·call TollFree
800-547-1512 (inOregon
800-452-1877), or contact your
áutnorized Tektronix protessional
víceo dealer. · .

~Á~d'femember. Youcan depend on
"fel<tronixfor video monitoring equip
ment that wo!T<s,and for technical
~l?;:iort and service worldwide.

WORKIMG HARD FOR YOUR
SlGNAL QUALITY~

t'eldronix, Inc.
?.O: Box'1700'
'3ea\'erton,OR 97075. ..

[~
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Continued from page 34

one suitable for the TV set. The con
verter can be in a small box near the
aerial cable outlet, and if the signal is
scrambled, would require a
descrambler in the unit. Subscription
could be by a coin-in-the-slot method
to make the descrambler work or by
an essential part (for example, a
magnetic card) obtained when the
subscription is paid. In this second
method, the scrambling code would
be altered from time to time. An alter
native system more likely to be used
with a future IBA DBS service is for
reception to be by common antenna
with distribution by CATV, as is wide
ly used in the United States.

Technical details
Transmitters aboard UN ISAT 1

have been deliberately designed to
make reception equipment simple
and, therefore, low cost. The receiving
antenna will be a parabolic reflector
about 24 inches across, pointed at the
spacecraft, which will be in a
southwest direction with an elevation
of about 24º south and azimuth of
about 35° west. The exact angles will
vary across the United Kingdom. The
antenna will have to be installed more
carefully than the present aerials. The
2º to 3° beamwidth requires highly

accurate pointing and a stable mount.
An inclinometer and prismatic com
pass sighted across the edge of the
reflector will be accurate enough to
get the angle nearly right. Then slight
adjustment may be made to achieve
the best picture quality. This antenna
may be mounted on a house wall if a
clear view of the satellite is possible.
TV signals uplinked to UNI SAT 1

will be transmitted between
17.3-17.7GHz. In the spacecraft, they
will be downconverted · to the
11.7-12.lGHz band and multiplexed
into four separate channels, each ap
proximately 50MHz wide. Using two
from-four redundancy, two of these
channels will be transmitted with a
total power of 240W.
The United Kingdom has adopted a

new coding and modulation standard
for DBS based on the technically
superior 625-line, 50 field/s multi
plexed analog components (C-MAC)
video system developed by IBA. The
EBU has tried to have C-MAC
adopted as a common standard
throughout Europe, but no agreement
has yet been reached.
The C-MAC system differs from the

conventional PAL I systems, used in
the United Kingdom at present, in us
ing time division rather than frequen
cy division multiplexing to combine
its constituents. Analog color com-

ponents and video signals are time
compressed and multiplexed with a
digital signal burst in each TV line.
Time compression factors of 3:2 for
luminance and 3:1 for color difference
signals give a baseband spectrum ex
tending to 8.4MHz for 5.6MHz
luminance bandwidth. Two color dif
ference signals are transmitted on
alternate lines with a bandwidth
limited to about l.6MHz, but are
allowed a larger peak excursion than
for luminance to obtain the best com
promise among color resolution,
distortion and noise. The digital signal
burst contains system synchroniza
tion information and a reassignable
digital multiplex scheme to accom
modate eight high quality digital
sound channels and additional data
services. A small part of the data
channel is reserved for service iden
tification information. Intelligent
receivers will read the service iden
tification information to enable the
desired service to be selected and
decoded.

The satellite
The basic characteristics of the

UNISA T 1 have been determined. Ex
ternally, it is a 2m cube with two
5-section solar panel arms to be
deployed in space. For launch these
are folded up against the sides of the

4200 North 48th Street, Lincoln, NE ~8504
(402) 464-5911/TELEjX438068¡
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cube. The TV repeater antenna is
mounted on the Earth-facing side,
with a small deployable feeder re
flector. The Telecom payload antennas
mount on the two unoccupied sides of
the cube, lay flat against them for
launch and hinge out at an angle in
space. The back of the cube accom
modates the motor to move the craft
from its transfer orbit to the geosta
tionary position. The spacecraft is
3-axis stabilized to maintain antenna
focusing. Stability is achieved by us
ing a system of small jet thrusters that
use hydrazine gas. The satellite tanks
contain enough fuel to control the
spacecraft for 10 years at the
estimated rate of use.
A launch from the shuttle is pre

ferred, but the envelope of the folded
1600kg spacecraft has been designed
to fit inside the heatshield of Ariane
III as well. The expected launch date
is fall of 1986.
At present, transponders are ineffi

cient. Most of the electrical power
supplied to them becomes heat. For a
transmission power of 290W, more
than 1kW of raw electrical power is
needed, demanding the large-sized
solar cell array. Because the
spacecraft is totally insulated in a
vacuum, the waste heat from the
transponders could make it extremely

hot. To prevent heat failure, radiators
pass the heat into deep space.
The UNISAT l's design ensures

high reliability through the use of
specially chosen and tested com
ponents and redundant circuitry, so
that if one fails, a spare can be
switched in. The design lifetime of the
spacecraft is seven years, without
serious failures on board, based on the
amount of hydrazine fuel on board. To
guard against breakdown of service
caused by an early major failure, a
spare spacecraft will be available. It
has not yet been determined whether
there will be one shared or two spare
spacecraft for the two broadcasting
companies, or whether these
spacecraft will be placed in orbit (not
switched on) or stored on the ground
ready for a quick launch.
Not all of the UNISAT satellite will

be built in England. Marconi Space
and Defence Systems, based at Ports
mouth, is supplying the payload.
British Aerospace will manufacture
the TV signal reflector, and will sub
contract the manufacture of the entire
structure to MATRA in France and
the solar array source to a company as
yet undecided.

Communications capabilities
In addition to the TV repeater, the

satellite carries a Telecom payload for
trans-Atlantic business communica
tions. This part of the payload uses six
transponders that can be switched to
provide Europe-Europe, trans
Atlantic or North America-North
America communications.
The international frequency plan

allows only three links to start and
finish in America, while Europe
Europe communication can use six
channels. Two extra antennas for this
payload will focus on the Eastern
seaboard of the United States and
Eastern Canada and one on Western
Europe and parts of Eastern Europe.
The systems operating characteristics
have been designed to keep ground
station complexity to a minimum and
cost to the small user relatively low.
The uplink frequency band from
Europe is between 14-14.25GHz; from
North America between 14.25-
14.5GHz. The downlink frequency
bands are between 12.5-12.75GHz for
Europe and 11.75-12GHz for North
America.
Within these ranges, six frequencies

are allocated to Europe and three to
North America. The 36MHz band
width channels use 41.5MHz center
frequency spacing. The transmission
~ower for each channel 1 _T_')))]rs25W. • .•.-7

ET 500
31/z in. digits

ET 505
2 in. digits
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CO n dOr THE PREMIER DIGITAL
DISPLAY CLOCK FOR BROADCAST TIMING
ET SERIES-ELAPSED TIMERS

COUNTS UP • COUNTS DOWN •
DISPLAYS TIME OF DAY •

• Functions may be switched back and forth
without disruption • Remote Control Panel
with Push Button Setting Switches allows
Easy Time Setting from a distance • Bright
LED Displays • Select Display Size - 31'2
inches or 2 inches • Simple to operate and
to select desired function • Optional Time
Base will continue all functions in the event
of power failure • Panel mount avail
able • Walnut, brushed aluminum or gold
finished frames.

J e r: r;":r-
'

:o· D
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~·:)P.;.' ~'-'.. se, S

YOU ARE THE IMAGEMAKER
WE ARE THE MEANS

OTHER MODELS AVAILABLE
WITH COUNT UP ONLY
WITH COUNT UP/TIME OF DAY
WITH COUNT DOWN/TIM~ OF DAY

RENTALS
SALES

SERVICE
Condor EASY READING DIGITAL DISPLAY CLOCKS
"C" Series - 31'2" LED Display

• Large 31'2" high display• 31 LED lamps per digit• Viewing possible from
100 feet away or more • Bright red numbers in black background • 12- or 24-
hour format • 4-digit (hours, minutes), or 6-digit (hours, minutes, seconds) •
Walnut. brushed aluminum, or gold finished frames • Panelmount available •
Dim: 4-digit (18-3/8" X 5-3/8" X 11'2 "), 6-digit (27-3/8" X 5-3/8" X 1 'h ").
"2" Series - 2" LED Display with similar features as above

CALL OR
WRITE FOR
COMPLETE

CATALOG ANO
SPECIAL

INDUSTRY
PRICES

•

FELOMAR Watch and Clock Center
WORLo·s LARGEST SELECTION OF STOPWATCHES.
CHRONOGRAPHS, FINE WATCHES ANO CLOCKS

9000 W. PICOBLVD. Dept.BE
LOSANGELES,CA 90035 (213) 272-1196

CHICAGO • 661 N. LaSalle • Chicago. IL 60510 • (312)943-7300
DALLAS • Four Dallas Conmunications Corrplex Irving, TX 75039 • (214)869-0200

• 323IJ!l Howard• Madison Hgts .. Ml !18Q71• (313)589-1900
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We can make such beautifulpictures
together .. .like wrr the all new KY-310U
Three Tube Professonaí Video camera from
JVC. This compact and lightweight camera
has a variety of ausematic functions induding
auto-shift registration; improved sensivity and
super'or signal-to-ruse ratio to give you clear.
sharp pictures with excellent resolution and
color reproduction.At Victor Duncan, Inc.
we back Jl/C Professional Video Equipment ,,
with our excellent ~c.ctory authorized service
team. So by all .reens. call or visit your
nearest Victor Duncan, Inc. office.
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TOWNSEND
The Television

Transmission Specialists
Running a straight course keeps Townsend a step or two ahead

of the competition.
The many opportunities in television have at
tracted severalof today's liargestcorporations into
our industry from a variety of backgrounds. Since
the beginning,TownsendAssociateshasbeendedi
cated to the design, development. and manufac-

INNOVA1~10NS
'THROUGH
:SPECIALIZED R&D
ltligh Powur UHF & VHF
'relevision Transmission
IFIRST solidstate exciter.
FIRST to employ emergency klystron
multiplex circuitry for UHF.

ILowPower UHF And VHF
lfransmission Systems
FIRST manufacturer of High Power
transmitters for L.P.T.V.
FIRST integrated antenna and amplifier
transmission system for lowpower UHF.

l§atellite Rebroadcast
l§ystems
FIRST transmitter manufacturer to
introduce satellite system concept
through acooperativeeffort with aTVRO
manufacturer .
FIRST to havea complete line of trans
mitters for satellite rebroadcast sys
tems. We design and build rebroadcast
ing systemsfor UHFandVHFand eachis
availablein either lowor high power con
figurations.

ture of television transmission equipment exclu
sively. It's not a sideline with us. And we're not
someone else's subsidiary. From transmitters to
components,everythingwe developandproduce is
mainstream to the transmission of television.

Multipoint Distribution
Service (MOS) And ITFS
FIRST 100% solid state transmitters in
both 1Owatt and 100 watt.
FIRST with intermod free external di
plexingof the aural andvisualcarriers.

Custom Engineering
FIRST andonlymanufacturer with hard
ware and the know-how to up-power aH
major brandsof T.V.transmitters.

I.; .
1fDWlNIEND
jD.SSOCIATES1 INC,.
1'9MainlineDr..West1ield.MA 01085 Tel 413-568-9581 TWX#710-356-1521 •West Coast 1080 LosMolinosWay.Sacramento.CA95825 •Bangkok: Box 11-1240.
Mana.Thailand 1011;?• Canada:Comad Comm.. 91 Kelfield St.. Rexdale.Datario M9W 5A3 • Australia: T8C PTY.Ltd.. 6 Chilvers Rd.. Thomleigh. N.S.W.2120
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Major Components
FIRST
solidstate pulser.
FIRST
to introduce external cavity klystrons.
FIRST
to providea regulated andadjustable
power supply...PERVEAC.
FIRST
to manufacture andemployplug in
vacuum contactors for T.V.transmitters.

The R & DGroup
Our "FIRST" Team,

Themanytransmis
sion innovationsdevel
opedbythe Townsend
R& Ogroup haveoften
involvedtechnologies
borrowed from other
fields.Their singular

purpose is to find ways
to measurablyraise

the state-of-the-art in
just onefield...televi

siontransmission.
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sa•ellHe audlio dliMrlibldlion:
RKO diaHal has arriwed

As several radio networks move
toward completing digital audio
distribution systems, the author
views various aspects of the RKO
network.

Despite assurances to the contrary
from proponents, many engineers and
managers are reluctant to plunge into
the state-of-the-art, thinking that the
art may have exceeded the need.
There is an air of confidence sur
rounding analog technology, a system
steadily perfected over the years,
recently simplified by integrated cir
cuitry. In fact, you may ask why we
should bother with digital audio. A
well-designed analog system (general
ly lower in cost) can deliver perform
ance about as close to transparent as a
medium can be. Who will be able to
tell the difference between 0.05% and
0.01% harmonic distortion or between
a - 70dB and - 80dB noise floor?
If the intent of a digital audio system

is to provide the significant, but im
perceptible improvements mentioned
previously, its usefulness at this state
of development must be questioned in
the world of radio and TV broad
casting. Recording studios or produc
tion facilities, on the other hand, can
justify such improved handling,
because of multi-track work needed to
produce the finished program. Other
applications for which digital tech
niques are ideally suited include
multigeneration work and network in
terconnections via satellite or ter
restrial links. Although some broad
casters would be hard pressed to show
how a change from a nearly perfect
analog system to a more than nearly
perfect digital plan would be noticed
by any of their listeners, nationwide
networking has arrived at a digital
scheme.
Digital audio is not without its

critics in any application. A reluc
tance exists on the part of engineering
personnel to buy into a technology
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By Jerry Whitaker, KRED/KPDJRadio, Eureka, CA

NElWORK INSTALLATION

NETWORK STUOIOS

UPLINK INSTALLATION

1------ ~~~NSMlnER

STL
RECEIVERSATELLITE TRANSMITIER

I
I I ROSAT

!

!
AUDIO TO STATION 1 i AUDIO TO STATION Z·-------------------'-----------------------------------------------------------

Figure 1. A basic analog radio satellite network.

UPLINK ANTENNA

AFFILIATE INSTALLATIONS

DEDICATED
ROSAT

RDSAT

about which they know little. Detrac
tors point to quantization errors that
are a part of an economically viable
system. Psychoacoustic aspects of
digital audio have been questioned.
Financial considerations must be
taken into account, particularly
because a universally agreed upon

SHARED
ROSAT

I TELCO LOCAL LOOP

standard for recording does not exist
at this time. However, progress
toward a standard is being made.
Despite arguments, digital com

munication has proceeded at a rapid
pace at the satellite interconnection
level. The movement results from
knowledge that long-distance,
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WHAT STANDS
SEVEN INCHIES HIGH,
CONSUMIES ONLY

A PINCH OF POWER,
COSTS LIESSTHAN

$30,000 AND IS THE
PDCTUREOF QUALITY?

Cl

¡-.....•• - _..._,..,•...----- ...- -A-·

Why, the revolutiona~ A42
video slide proiector, of course.

A digital slide store doesn't have to be a
bulky system loaded down with unneces
sary teatures to justify a hefty price tag.
We proved that to you at NAB '33 with
our latest generation digital video slide
storage system -the A42. This rack
mountable little beauty stands only 7
inches high! It combines the very latest
in Wi1r1chestetdisk and digital video pro
cessing technology to deliver the highest
qualify images. And the price is right at
$29,900. We've got features galore,

including: on-line storage of 100
frames/200 fields (expandable to 300
frames/600 fields), automatic intermixing
of field and frames, and an optional high
speed digital streaming tape drive for
backup and off-line storage.
The A42. It's your opportunity to get full
broadcast quality in the world's smallest
slide store system. For details, call (415)
571-1711,or write to Abekas Video
Systems, Inc., 319 Lincoln Centre Drive,
Foster City, California 94404.

Abekas Visit us at SMPTE Booth 1001

Video Systems, Inc. 319 Lincoln Centre Drive, Foster City, California 94404
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multihop links, like multigeneration
recordings, can be better performed
by a digital system. Advanced
microelectronics have made an all
digital audio network feasible from
technical and economic standpoints.
For these reasons, four major net
works (ABC, CBS, NBC and RKO)
have been busy constructing their
own digital distribution systems, us
ing equipment supplied by Scientific
Atlanta and transponder space on
RCA's Satcom F-1R.

Basic audio networking
A basic analog radio network ar

rangement is shown in Figure 1. Pro
gramming originates at a central
studio site and is transferred to a
satellite uplink location via a studio
to-transmitter link (STL). At the uplink
plant, the audio is combined with
other transmissions to the satellite.
Receiving terminal plans fall into

two categories: a dedicated receive
only satellite system (ROSAT) and
local telephone loops from a central
ROSAT system. The obvious benefit
of the dedicated arrangement is that
all of the system's equipment is under
control of the station or the network.
The familiar bottleneck to high quality
audio imposed by Telco loops is
eliminated as well, creating a network
system that is nearly transparent to
program material.

The situation can change, however,
when telephone companies become a
link between the ROSAT and the af
filiate stations. It is possible to get a
good quality 15kHz, 2-channel loop
with low noise, distortion and phase
differences, but such lines are expen
sive to install and can be difficult to
maintain.
A digital network, shown in Figure

2, overcomes many problems inherent
in an analog system, by placing into
the entire transmission path a stream
of digital bits. With this arrangement,
analog information (program audio) is
digitized at the network studio and re
mains encoded through the STL, up
link facility, satellite, ROSAT down
link and local Telco loop. It is
reconverted to analog only at the af
filiate station's facility. Special digital
Telco loops are used, if available, be
tween a centrally located ROSAT and
the stations. Where such T-1 lines are
not present, standard analog equal
ized local loops tie centrally located
ROSAT demods to the affiliates.
A lack of T-1 lines and the high cost

of multiple 15kHz equalized loops
have caused many stations to pur
chase their own ROSAT systems,
thereby eliminating the Telco link in
the network chain. Other potential
problems of a shared ROSAT, such as
the lack of flexibility for the Jinked af
filiates and responsibility questions

NETWORK INSTALLATION

NETWORKSTUOIOS
OIGITftL

f-----STL
TAANSMITTER

UPLINK INSTALLATION

SATELLITE TAANSMITTER i.------1
DIGITAL
BIT STREAM

UPLINKANTENNA

AFFILIATE INSTALLATIONS

DEDICATED
ROSAT

DIGITAL MICROWAVE
TRANSMITIER

OPTICLINK RECEIVER
AND MICROWAVE
SYSTEM DRIVER

that could arise in the event of equip
ment failure, are avoided.
Digital transmission is tolerant of

noise, line distortion and other prob
lems that might make an analog loop
unusable. The digital link either works
or it does not. If the Telco line is com
plete and operating reasonably well,
transparent audio will be delivered to
all affiliates. Troubleshooting the
Telco connection is simplified with a
digital system, because disagreements
over noise floors or amounts of distor
tion are essentially eliminated. Engi
neers need no longer hear the
familiar, "It sounds fine to me," or "It's
leaving here okay," from the toll test
board.

The RKO system approach
Getting the program signal out of

the highly RF-congested environment
of New York City to the uplink facility
has been difficult. For the RKO
system, many of the problems have
been overcome by the use of
dedicated, redundant optical fibers
beneath the streets of New York City.
As indicated in Figure 3, program
audio is converted to a T-1 format at
the network control center and trans
ported to a central microwave trans
mission site via the fiber-optic
materials. At the microwave link site,
RKO signals are multiplexed with sim
ilarly formatted information from

NETWORKTERMINAL CENTER

AUDIOSWITCHING
AND PROCESSING

ANALOG-TO-DIGITAL
CONVERTERAND
OPTICLINK DRIVER

--------- ---- - - ----- ----- ------- ----- - --- - - ----- - --- - - I -- ----- - -- - --- -

STL
RECEIVER

UNDERGROUNDROUTINGTHROUGH NEW YORK CITY

REDUNDANT, DEDICATEDFIBER-OPTICLINES

FIBER-OPTICINPUT
-- ----- ------ - ------- - ----- - - --- - ------ ------ - ---- - - - - I - --- - - - --- ---- -

RCA MICROWAVETRANSMITTING STATION

SHARED
. RDSAT

j I DIGITALTELCDLOOP
: I DIGITAL-TO-
¡ ANALOG

DIGITAL I ¡ CONVERTER
ROSAT ¡

:

!
STATION 1AUDIO ¡ STATION 2 AUDIO·-------------------'-----------------------------------------------------------

DIGITAL-TO
ANALOG
CONVERTER

INPUTSFROM
OTHERNETWORKS

·----------------J-~~-R~:~~:~~~~:::~~:~:-~~~~~y~-N-J-~U:_L~::~-------------·

Figure 2. A basic digital radio satellite network. Figure 3. The digital audio STL system.
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The» best
there is!

The MC-4000.
Master control as it should be.
The MC-4000's new operating concepts, developed by experienced operators, are
designed for on-Air switching to be executed with the highest level of confidence.
The "operator friendly" back-lit panel contains all the controls
for efficient, safe on-Air operation. standard features include:
•Optimized control logic for minimum operations during complex brea-cs.
•Color background generator, Title Keverwith matte and edger.
•Machine control system with user definable prerolls.
• Provision for emergency bypass.
• auutín provisions for field retrofit of stereo audio.
• Bargraph meters for peak and average audio levels.
•Audio over and Under with Preset monitoring.
• 3 models. up to 32AFVand 8Audio Only inputs, all in 8 RUS.
Plus superb specifications at an unbeatable price.
Find out wnv the MC-4000 is the best there is.
Call or write today.

/<ID/ CENTRAL CJYNAMIC:S

Central Dynamics, 401Wynn Drive. Huntsville, AL35805 (205) 837-5180
New York (914)59:?-5440 Chicago: (312)991-4720 LosAngeles: (213)766-8185
Texas:Gene Sudd.ith Co..Inc.. Paris(214)785-5764 and Flint (214)894-6303
Washington, DC:Wiltronix. Inc. (301)258-7676
Montreal: 147Hymus Blvd..H9R 1G1(514)697-0810 Tosonto:(416)446-1543
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THERE'S A VIDEO
PATCHING SYSTEM
THAT'S
BETTER.
HERE IT IS.
HERE'S WHY.
O«, THE DYNATECH
COAXIAL PATCH Gives You
All These Features: normal-thru
connection, cross-patching, non
interrupting on-line monitoring of
live circuits, AND Coterm's auto
matic termination of patched-out
circuits within the jack.

All These DYNATECH Features
Plus the least amount of noise
pick-up, signal degradation and
signal loss. This patented, shielded
jack helps reduce interference due
to EMI, RFI, hum, noise and cross
talk. Unbalanced line, coaxial
equipment transmits signals in ex
cess of 400MHz with negligible in
sertion loss, cross-talk or VSWR.

Normal-Thru Connection elimin
ates patch cords or normalling
plugs for dedicated circuits - you
get less signal degradation and you
get a clean, uncluttered patchfield
- reducing the possibility of er
rors when a patch must be made.

To Break The Normal-Thru Con
nection, you insert a patch cord
that allows cross connections to be
made. Sources that are patched
out are automatically terminated
within the jack in the proper imped
ance. Test probes may be inserted
in the jack to monitor a signalwith
out interrupting the live circuit.

TO FIND OUT HOW Dynatechs
coaxial patching I switching system
can fulfill your requirements,
CALL OR WRITE TODAY.

Dynatech
Data systems

7644 Dynatech Court
Springfield, Virginia 22153
800-368-2210
In Virginia, (703) 569-9000
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other radio networks and applied to
the link for transmission to the
satellite uplink facility in Vernon
Valley, NJ.
RKO established its analog system

in 1979. At the time, digital tech
nology had not progressed to a point
of acceptable audio quality delivery.
Analog, via satellite, was found to be
acceptable. Between then and now,
however, the situation has changed.
With full operation of the system

scheduled for Oct. 1 of this year, RKO
has furnished and installed complete
receiving systems to about 300 radio
stations. Affiliates wishing to pur
chase their own equipment have been
allowed to do so at a cost of about
$10,500 from Scientific-Atlanta, the
developer of the encoding/decoding
equipment and the earth terminals.
RKO and other radio network organ
izations have made commitments to
this transmission system for at least
five years. Therefore, stations that opt
to purchase the digital gear do not
have to worry about a new system
making the present equipment ob
solete in a year or two. Certainly some
modifications and options may be
developed by S-A and others, but the
basic system will remain intact.

A significant benefit to stations with
their dishes pointed at F-1R is rapid
access to a wide variety of audio ser
vices, because the other major net
works are also relayed from that
satellite. CBS, NBC and RKO all are
using the same transponder, making
reception of other services possible by
plugging in an appropriate network
decoder board. An additional
capability is the availability of multi
ple channels for each radio entity. The
RKO system alone includes six 15kHz
channels for various program feeds to
affiliates simultaneously. The analog
system accommodated only four
15kHz channels.

A question of quality
The quality of the audio delivered by

the satellite system is of prime impor
tance to a successful network opera
tion. Experience has shown that even
with the relatively low sampling rate
of 32kHz, audio quality does not suf
fer appreciably. The sampling rate for
studio quality digital recording has
been tentatively set at 48kHz, but such
a sampling rate, even for satellite
transmission, is inefficient in terms of
spectrum usage. A wider bandwidth
than the 32kHz sampling requirement
translates into higher costs of opera
tion for the network and fewer
transponder spots available for the
broadcast industry as a whole.
RKO began the network service in

1979 with a totally analog system.
After about a year, and without notice
of its affiliates, it switched to a
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RM1608
SPECIFICATIONS

TOTAL HARMONIC DISTORTION (TH.O.)
Less than O.I% at +4dB *output, 20Hz to ZOkHz(all Faders and controls at nominal)

HUM & NOISE (20Hz to ZOkHz)Rs= 150ohms
(INPUT GAIN "- 60")

- 128dB Equivalent Input Noise (E.l.N.)
- 95dB residual output noise: all Faders down.
- 80dB (84dB SIN) PGM Master volume control at maximum and all CH PGM assign switches off.
-64dB (68dB SIN) PGM Master volume control at maximum and one CH Fader at nominal level.
- 73dB (77dB SIN) STEREO Master Fader at maximum and all CH STEREO level controls at minimum level.
- 64dB (68dB SIN) STEREO Master Fader at maximum and one CH STEREO level control at nominal level.
- 80dB (70dB SIN) ECHO SEND volume at maximum and all CH ECHO volumes at minimum level.
- 75dB (65dB SIN) ECHO SEND volume at maximum and one CH ECHO volume at nominal level.

CROSSTALK
- 70db at !kHz: adjacent Input.
- 70db at !kHz: Input to Output.

MAXIMUM VOLTAGE GAIN (INPUT GAIN "-60")
PGM 74dB: MIC IN to PGM OUT

24dB: TAPE IN to PGM OUT
34dB: ECHO RETURN to PGM OUT
14dB: PGM SUB IN to PGM OUT

STEREO 74dB: MIC IN to STEREO OUT
24dB: TAPE IN to STEREO OUT
34dB: ECHO RETURN to STEREO OUT

CHANNEL EQUALIZATION
± 15dB maximum
HIGH: from Zk to ZOkHzPEAKING. MID: from 0.35k to 5kHz PEAKING. LOW: from 50 to 700 Hz PEAKING.

ECHO
CIR

70dB: MIC lN to ECHO SEJ\'D.
74dB: MIC IN to CIR OUT.
24dB: 2 TRK IN to CIR OUT.
74dB: MIC Il\' to STUDIO OUT.
24dB: 2 TRK IN to STUDIO OUT.

STUDIO

HIGH PASS FILTER - IZdBI octave cut off below 80Hz.
OSCILLATOR Switchable sine wave IOOHz,lkHz,IOHz
PHANTOM POWER 48V DC is applied to XLR type connector's 2 pin and 3 pin for powering condenser microphone.
DIMENSION (W x H x D) 37-1/2" x 11" x 30-1/4" (953 mm x 279.6 mm x 769 mm)
Hum and Noise-art' measured with a -6JB/oct;ivc filter at 12.47kH:; equivalen! IO a 20 kH: filter with infinite JB/octaw ancuuation.
·o~mis referenced ro O.ii5\I RMS.
e Seusltivíty is the lowest level that will produce an output of - IOdB(ZiSmV),or the nominal output levelwhen the unit is set to maximum gain.
•All specifications subject ro change without notice.

The specs speak for themselves. But they can't tell you how natural, logical and
easy the RM1608 is to work. All the controls and switches are logicallyarranged to help
you get the job done quickly and accurately.

And in the tradition ofYamaha's sound reinforcement mixers, the RM1608 sets
new standards of reliability as well as ease of operation. For complete information,
write: Yamaha International Corporation, P.O. Box 6600,Buena Park, CA 90622.
In Canada,Yamaha Canada Music Ltd., 135Milner Ave., Scarborough, Ont. MIS 3Rl.

OYAMAHA
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Table l.
2.8m antenna specifications

Characteristi e
Operating Frequency

Antenna Type

Polarization

Polarization Aojustment

Antenna Gain @ feed output

VSWR

Specification
3.7 to 4.2 GHz

Prime Focus. paraboloidal

Single linear

180º continuous, manual from edge of reflector

39.0 dBi (midband)

1.3:1maximum

35 dB minimum

1.9º (midband)

-20dB

29-25 log 8 dBi, mainbeam < 8< 7º;
+8dBi, 7° <B<9°;
32-25 log 8 dBi, go < 8<48º;
-10 dBi, 48° <8< 180°.

0.12º rms in 45 mi/h winds, gusting to 60 mo/h.

100mi/h at standard air.

Axial Ratio

Beamwidth

First Sidelobe

Radiation Pattarns

Pointing Accuracy

Survival Wind

digital microwave STL to feed the
uplink. The STL used a 32kHz sample
rate, and with more than 150 affiliates
on the line at the time, there were no
complaints. The STL still is in use and
the subjective audio quality from the
system is considered excellent.

ROSA T equipment
The affiliate earth station consists of

a 2.8m digital audio earth terminal,
designed to receive high speed time
division multiplex (TDM) digital infor
mation at a rate of 9Mbits/s. A digital
processing unit (DPU) takes the digital
baseband signal and decodes it for
reconversion to analog audio. Figure 4
shows a block diagram of the receiv
ing system.
The Scientific-Atlanta antenna is a

high performance receive-only dish
for use in the 4GHz and 12GHz
downlink bands. The dish combines
with a 120ºK low noise amplifier
(LNA) to provide high quality digital
audio to most locations throughout
the United States. Eight inter
changeable panels make up the reflec
tor, designed to be efficient. The panel

Eventide's BD955 Broadcast Audio Delay
Finally Has Some Serious Low-Priced Competition.

- -- I 'CM,t CH.2 -I EVENTIDE ~,,,.,,_- = _..,....., ~, ' BROADCAST i ie!+ ' Ll'JEl CH.2 DELAY o .---~ POWll!ll

I M0DfLBDll32
; ~·- INPUTLE'tlL •

EVENTIDE'S BD931 (MONO) PRICED AS LOW AS $1795
EVENTIDE'S BD932 (STEREO)PRICED AS LOW AS $2595

• •V•NTID• DIGITAL D•LAV •
•••••.~. •H••• 01••• .••••••••• <•«•····"::;:~~,:::~-·?"'l'l m V ...., .·-

iii •••••..•..)\.,.._.., _...... . o.-
• •••• ~:>•••••••••••' '""""' •·~•nO""• ~ •••u• ~ •••,. -

OUR 80955 SERIES-NOW A GREATERVALUE THAN EVER.

For the ultimate in operating convenience, Eventide's
BD955 is stil in a class by itself. Only the BD955 has the
patented AUTOCATCH-UPfeature that automatically
rebuilds the delay after objectionable material is
dumped. There's no need to fill the delay period. Now
increased ¡production and lower memory chip prices
have enabled us to substantially reduce prices on all
BD955 models - you save up to $2400 !

Now there's a worthy low-cost alternative to Eventide's
BD955 - the world's best-selling digital obscenity delay.
Eventide's new BD931/932 series is priced to be cost
effective even for stations that air only limited talk pro
gramming. Available in mono or stereo, with 3.2 or 6.4
seconds of delay, these new units feature specs that far
exceed the performance of other economy delays:

FREQUENCYRESPONSE:40Hz to 16kHz ± ldB.
DYNAMIC RANGE: Greater than 90dB.
DISTORTION:Less than 0.2% at lkHz & lOOHz.

So now stonons on a tight budget can say goodby to
the problems of trouble-prone tape loop delays with
out sacrificing audio quality. Eventide's BD931/BD932
series isthe low-cost. high quality alternative.

Eventide
tile next step

265 West 54th Street
New York, N.Y 10019
(212) 581-9290

• •
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PRE-WIRED JACKFIELD~

In front •..
Your engineering staff has
more important things to do
than soldering patch panels
That's why you'll find a big
advantage in ADC's 100%pre
wired Pro-Patch™jackfieldsand
Ultra-Patch™panels.Featuring
ADC's new split cylinder con
tacts, these units allow for fast,
reliable, hassle-free installation.

Fullyassembled, computer
tested and ready to hook
up, Pro-Patch and Ultra-Patch
completely eliminate labor
intensive soldering or crimping
operations

In fact, hooking up to
the back of a Pro-Patch unit is

50 Broadcast Engineering October 1983

Pro-Patch jackfields and Ultra-Patch
panels cut installation time from hours to
minutes and allow circuit or norma/ling
configuration changes in seconds.

almost as easy as plugging
into the front. Just a push on a
special hand tool bares a
wire, locks it into a split-cylinder
contact inside an insulated

housing and trims off excess
length.

Since their introduction
lastApril at NAB, Pro-Patch jack
fields and Ultra-Patch panels
have appeared in virtually every
segment of the Broadcast
industry.
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IBADY TO PLUG IN.

and back.

ADC's unique split-cylinder system
features contacts that will accept 22,24
or 26 AWGsolid or stranded wires. The
cylinders are housed in plastic insulating
modules and ere recessed to virtually
eliminate shorting at the contacts.
Both sides of the contact have two-wire
capability provicing for four gas-tight
terminations per contact. The cylinders
are also rated fo; a minimum 100cycles
and are easily replaceable. Triple strain
reliefing is provizec: on all units.

Pro-Patch and Ultra
Patch-as well as many custom
configurations incorporating
the split-cylinder contacts - are
fast setting the stage for a
new industry standard of wire
termination.

For more information on
these truly state-of-the-art audio
patching systems - or our
over 300 other standard audio
and video patching systems -
write or call ADC Magnetic
Controls Co., 4900 West 78th
Street, Minneapolis, Minnesota
55435, (612) 893-3000.

Custom orders welcome.

Circle (37)on Reply Card
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ADC Magnetic Controls Co.
4900 W.78th St, Minneapolis, MN 55435
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Scientific-Atlanta 7325 digital process
ing unit and 7300 wideband BPSK re
ceiver detect and decode all signals.

has a sidelobe envelope to meet 2º
spacing requirements. No special
tools or test instruments are required
for installation or maintenance. The
antenna system may be peaked onto
the satellite by using a standard
FM/TV field strength meter.
Specifications for the antenna are
given in Table l.
The design of the feed system allows

polarization to be set accurately from
the edge of the antenna, thus simplify
ing the alignment procedures.
The LNA output is carried indoors

by a 1h-inch, foam-filled, low-loss
coaxial cable up to 200 feet long.
Longer cable runs can be used, if
necessary, to reach the receiv
ing/decoding equipment. Operating
power for the LNA is developed in the
two rack-mounted electronic pack
ages through the use of a bias-tee ar
rangement.
The electronics include downcon

version and digital decoding circuits
to produce a 70MHz IF, which is fur
ther processed to output a 7.68Mbits/s
datastream. The DUP chassis pro
cesses the datastream for frame syn
chronization and descrambling of
several output options, including
15kHz audio, 7.5kHz audio, cue audio
and medium speed data.

System particulars
The digital process samples 15kHz

audio at a rate of 32kHz, creating
15-bit samples. An analysis of each
sample determines which bits may be
considered insignificant to allow com
panding of the information. As a
result, 15-bit words are shortened to
11-bit lengths. Then a parity bit is
added, resulting in the 12-bit word
length for the system.

52 Broadcast Engineering October 1983

ever, that some stations that had
ordered and received their dishes
were not cut because problems
arising from the national tele
phone workers' strike delayed
local loop installations beyond
the stations' control.

At press time, ABC was in full
swing of the transition to satellite
distribution, with status as
follows:

• For the first zone (of five),
the Mountain time zone,
switchover has begun.

• Of the 1776 ABC Radio affil
iates, 82% have signed up for
the new distribution service.
Some 1405 are already cov
ered, with either private or
shared satellite receivers.

• ABC is in final negotiations
to pin down the remaining
300-plus stations for conver
sion to the new satellite ser
vice.

• By mid-October, the second
zone's (New England states
plus Pennsylvania) switch
over will commence.

• By the end of October, transi
tion in the Central time zone
will begin.

• Late December or January
1984 should see the conver
sion process completed with
cutoff of the remaining land
lines.

In an exclusive interview with
Broadcast Engineering, key
sources at ABC Radio expressed
pleasure at the smoothness with
which the transition to satellite
distribution has been accom
plished. Also, they said that the
other networks were progressing
well with their switchover pro
grams. In general, they view this
as an encouraging sign, a recogni
tion by stations that new tech
niques must be adapted to keep
pace with advancing technology.
This also means reinvestment
of profits and commitments
to improving services.

ABCRadio llehrorks

sUellH:e deliwery
ABC Radio Networks an

nounced in late August the begin
ning of the rollback of its
landlines to certain affiliates in
the Mountain time zone. In making
the announcement, Edward F.
Mclaughlin, network president,
said, "This marks the beginning of
ABC's transition into the new age
of satellite distributed radio net
works. Satellites offer both sta
tions and networks better quality
of programs and services and will
add tremendous value to the in
dustry as a whole."

In January, the ABC Radio Net
works were the first networks to
broadcast programming_ to af
filiates digitally, via satellite. More
than 400 ABC radio affiliates
already are receiving network ser
vice via satellite. ABC, in its move
to satellite distribution, has been
converting stations at a rate of
about 100 a month.

The switchover marks the be
ginning of the withdrawal of the
terrestrial telephone line connec
tion system that has been the
means of distribution for all radio
networks since the 1920s.
ABC, with more than 1800 af

filiated stations, will continue to
eliminate its landlines as satellite
dishes are installed. The first
states to go fully satellite are
those of the Mountain time zone.
Landlines to most of the affiliates
in Wyoming, Nevada, North
Dakota, Montana and Idaho have
been closed. At press time, other
states in the zone were to follow
shortly.

"There are a few stations that
will have temporary interruption of
service," William Battison, vice
president, Satellite Development,
said. "These stations were all in
formed almost six months ago of
these cutoff dates, and all affiliate
contracts have been modified to
reflect the change to satellite
distribution. Some stations just
did not order their satellite equip
ment in time." Battison said, how-
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The
Tape

Behind
,~,~theQ/ympics

~~~··1

Am::iex ;idee tape,
Winnil~ qua ty Vvcrth boadcastinq on 196

1" Jice•) taoe and 1973/4" videocassettes,

AMPEX
c\rroe: :c-Joration..•Oned TheSignalCorncanies 00

Arrpe:xCorporation.MaqneucTap~Cvjsan. 4J1éroadway,RedwoodCity. CA94063.415 367-3809
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Minolta
Broadcast Meters

Remarkableversatility combined with superb accuracy
Minoltameters conform to CIESpectral ResponseStandard.

MINOLTA
TV COLOR ANALYZER II
Used for monitor set-up in
TV control rooms and for on
hne quality control in the
manufacture of TV sets.
•Analyzer mode for
white balance
•Chroma mode for setting
white standard
•Matrix system eliminates
cross-over interference
-Four white-memory chan
nels; four CRT memory
channels

NEW CHROMA
METER II INCIDENT

ILLUMINANCE
METER

LUMINANCE
METER 1°

MINOLTA HAND-HELD
INDUSTRIAL METERS ARE:
·Lightweight and compact
·Battery powered for portability
·Rugged-ideal for field use

~

~
MINOLTAFormore .ntorrnatronwrrteMinoltaCorporatron.

lndusrnal MeterDiv 101W1llrarnsOrrve.Ramsey.NJ 07446.
Or call :.>OJ 8:25 4000
© 1983 M1nol1<1Coro
Product aopearance and/o: specrncanons subject to change withoutnotice.
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The author stands in front of the new
ly installed Scientific-Atlanta receiv
ing antenna at KRED/KPDJRadio. A
second antenna, from Harris, has
been in use for more than a year,
receiving the RKO analog network
and UPI information.

The signal-to-idle-noise ratio of
reconverted audio is greater than
80dB, while the sine-wave-to-quantiza
tion noise ratio is at least 56dB. Total
harmonic distortion at peak system
level is 0.3%. With a maximum output
from the DPU of + 24dBm into 600íl,
balanced, a + 16dB headroom
allowance is available if + BdB output
levels are used.
The cue channel will be used for

scheduling and affiliate instructions.
Continuously variable, variable-slope,
delta-modulation encoding is used to
provide a voice quality service. And
for additional communications, the
data channel can decode as many as
three medium speed asynchronous
sources simultaneously. Such a link
could be used to provide hard-copy
printouts of network schedules or
leased common carrier services.
The Scientific-Atlanta system,

selected independently by the major
networks, has become a defacto stan
dard at present. Undoubtedly, other
manufacturers will enter the
marketplace, providing other sources
of equipment. To date, the only an
nouncement has come from Comtech
Data Corporation, Scottsdale, AZ,
which expects to have its digital audio
receive satellite system (DARSS)
available next month. The complete
package, said to be compatible with
the Scientific-Atlanta equipment, will
include a 3.8m antenna designed to
meet 2° satellite spacing and an
antenna-mounted downconverter.
The package will provide turnkey in
stallation.

Editor's note:
The RKOsystem, using analog technology, was run

ning on Westar Ill, Tl and T4, as this issue of BE was
prepared. A simulcast of analog signals (onWestar Ill)
and digital signals (on F-1R)was planned for Sept. 1,
providing signal comparisons and a chance to work
out any difficulties. A switch to all-digital operation
was expected on Oct. 1. Results of the comparison
will be carried in a future issue of BE.

Acknowledgement
Appreciation is expressed to the RKO Radio Net

wor.ksand Scientific:Atlan.ta for their I_T_"))))
assistance m preparing this report. • .•.--J
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WE MAKE 'EM IN ALL SIZES!

We've been designing and building Vve make certain that all the equip-
mobile video systems since 1976when ment-from VTRsto switchers-is
we delivered our first-a 40' produc- +hemost effective and efficient for the
tion and post-production unit for the iob. We design for safety, comfort
ABC-TV Network. Since then we've and durability-carefully considering
built video systems in every size and ~heproblems of hu-non engineer-
configuration. inq, power sources. air-conditioning,

And with each one-from "mini- weight distribution and stress on the
vans" to giant units which put vehicle. And we see to it that
entire production and post- your budqe: ond delivery date
production operations on the is on torqetl
road-we provide the same At AFA we believe there are
meticulous attention to plan- no such things os small mobile
ning and execution. systems..Only small designers!

A.F.ASSOCIATES INC.
ADVANCED SYSTEMS AND PRODUCTS FOR THEVIDEO INDUSTRY

AFA SYSTEMSDIVISION/100 STm-.JEYL.iRSTCOURT, NORTHVAl.f i'-iJ 07647 (201)7ó7-IOC4)
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Every television station that
has pitted the new Sony BVP-3
camera against the competition
has arrived at a singular result.

In bright light and low light.
In the field and lab. With vec
torscopes, wave form monitors,
noise meters and the ultimate
arbitrator-the naked eye-Sony
outshot them all.

The overwhelming factor:
the BVP-3 contains the most rev
olutionary breakthrough in
pickup tube technology in the his
tory of broadcast. The exclusive,
Sony developed 2/J" mixed field
Saticon" tubes.

Sony, unlike many of its com
petitors, didn't stick with the

· heavy, bulky 2h" tube assemblies
commonly used. Nor did they
switch to inferior Yi'' tubes. In
stead, they stayed with the 2/J"
format, but radically reduced the
size and weight and reinvented
the electron optical system. Result
ing in not just the best resolution,
registration and signal-to-noise
ratio, but the best balanced cam
era in the industry.

And it plugs into any record
ing format, including our supe
rior Yi'' Betacam" system.

ARRANGE YOUR OWN
SHOOT-OUT

If you'd care to see how well
this self-contained ENG cam-
era shoots, a camera that has all
the features you've been asking
for, and at $20,000* easily packs
the most bang for the buck, just
name the time and place and we'll
be there.

In N.Y./N.J. call (201) 368-
5085; in the Northeast/Mid
Atlantic(201) 368-5112; in the
Midwest (312) 773-6045; in the

·: .• Southeast (404) 451-7671; in
_,,,_ the Southwest (214) 659-3600; in

..t: .•.,,.. ..,.. _. ;.;./;, the West (213) 841-8711. .
•. •..v,,.-~~ .• "'.:· Sony IS a registered trademark and Betacarn JS a

!" ~· • ;, < • • trademark of the Sony Corp. rt: 1983 Sony Corp of
•·· · ·'·L • • America. 9 W. 57th St.. New York. NY 10019.

.-.:·
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ByCarl Bentz, technical editor

A self-contained Ku-Band transportable uplink, the '/ideoStar Exprs-s s, was pro
vided by Videof :ar Connections, Atlanta, for the shuttle launch coi e·age.

A spectacular night launch of the
Challenger space shuttle on Aug. 23,
1S83, marked a number of firsts for
the NASA space program. Among the
crew were Guicn Bluford, the first
black astronaut en an orbital mission,
and William Thornton, age 54, who is
the oldest member of a flight. Another
first for US communications and for
the ABC networ c was the use of the
Ku-Band spectrum as part of the live
coverage for nationwide broadcast of
the mission launch.
The first night launch was partially

dictated by a portien of' the shuttle's
payload, the first communications
satellite for India to be placed into the
geosynchronous arc via the resusable
craft. The SBS II: satellite used for the
relay during the launch is renowned
because it was one of the first com
munications satellites that had been
taken into space on a previous flight.
During that rr.ission, the United
Slates' first ferr:ale astronaut, Sally
Ride, was in ch srge of releasing the
Hughes spacecraft from the shuttle's
cargo bay. Using the shuttle for such
satellite launchiug results in substan
tial savings in la.inch procedures.
According to Charley Frey, pro-

ducer for ABC-s launch coverage, both
C-Band and Ku-Band eqnipment were
in use during the 45-minute presenta
tion. The Ku-Band transmissions from
the Kennedy Space Center were pro
vided by a 5m uplink sysem, furnished
by Video Star of Atlanta. The
12GHz/14GHz interlink, through the
SBS III satellite, was received in the
New York ABC parking lot on 66th
Street with a 3.6m downlink system.
Meanwhile, all C-Band coverage was
downlinked into New Jersey and
transported to the network head
quarters by terrestrial microwave.
Throughout the broadcast period,

both satellite-relayed signals were
used. Although it was in a test situa
tion, the Ku-Band system was equal in
quality to that of the C-Band signal for
at least 98% of the time. Frey said that
he was not certain that the higher fre
quency signal would present the pic
ture ABC hoped for, but he was
pleased to find few problems.
The problems that did occur

resulted from inclemenl weather at
Cape Canaveral. Although rain at
tenuation of Ku-Band energy presents
difficulties, it was not known how bad
it might be. Frey said that

thunderstorms over the area were
reported to be as high as 40,000 feet.
These thunderstorms created some
difficulties on C-Band uplink systems
for ABC and NASA. The Ku-Band link
was rendered unusable when the
storm was at its height. Lightning in
the area injected glitching into signals
on both systems.
During the critical times, however,

the signals provided by the
12GHz/14GHz system were available
for use and were interspersed into the
program with those from the C-Band
link. Frey questioned the use of Ku
Band relays from locations where en
vironmental factors such as heavy
precipitation would be more prevalent
than at the Florida site. In more arid
areas he said there should be no
problem.
Signals originating from the Florida

site came from a specially constructed
studio complex. Built for coverage of
a previous launch, the studio struc
ture is elevated to allow better camera
angles that avoid low-growing vegeta
tion and dust in the cape area. Ap
pearing to be on stilts, the building sits
atop a metal framework that puts the
floor some 13 feet off the ground. In
side, the studio floor is raked to pro
vide additional height, if needed.
Below the studio structure is space

for a triple trailer complex that houses
equipment for origination from the
Cape. The modular control room
equipment is usually kept by the Peak
Load Equipment Group at ABC, New
York, and is shipped to Florida as re
quired. Frey said that through the
peak load system, the network is
capable of originating from almost
any major city in the world within 24
hours of crew/equipment arrival in
the city. In some locations, ABC main
tains at least partial facilities at all
times, in case coverage should be re
quired.
Other work with the Ku-Band has

been done by NBC. Testing began in
January 1983 and included special ex
periments and demonstrations per
formed during the NAB-'83 conven
tion, in conjunction with Harris Cor
poration. The demonstration,
presented through the Las Vegas NBC
affiliate, KVBC-TV 3, introduced a
networking distribution system that
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A portable shelter (above) with a
satellite receiving antenna out
side the studios of KVBC-TV3,
Las Vegas, NV,houses equipment
for the Ku-Band experiments. The
project combined the efforts of
Tektronix, Harris, NBC TV Net
work and COMSAT General. In
side the shelter, Ronald Mac
Allister (at left), Satellite Com
munications Division, Harris, and
Dave Walters, Tektronix, check
the operation of receiving and test
equipment.

involved a sophisticated automated
monitoring system. Part of the
monitoring operation would sense at
mospheric conditions, redirecting
signals and re-aiming antennas
remotely to avoid heavy precipitation
problems. The equipment package
developed by Harris Corporation in
cluded instrumentation, monitoring
and computer controller systems from
Tektronix. During the NAB show, the
Las Vegas station transmitted signals
to its audience that were relayed via
the SBS Isatellite from NBC Network
Center in Burbank, CA .
Fred Paxton, president, WPSD-TV 6,

Paducah, KY, and chairman of the
NBC Affiliates Bóard, said that the
NBC experiments show that the rain
attenuation problem is manageable.
Paxton said that the smaller antenna
size and reduced terrestrial
microwave interference incidence in
the 12GHz/14GHz spectrum were ad
vantages of the Ku-Band system.
ABC and NBC have indicated a

likelihood of future Ku-Band opera
tion. ABC may use it during the next
political convention for network inter
connection. NBC hopes to include
some network programming feeds
early in 1~84, i~ th~ current I·T-'))))
schedule is mamtamed. - ..•.-7

THE MOST FAMOUS PICT,URE IN HISTORY
WAS SHOT WITH AN ANGENIEUX TV LENS
OnJuly 20,1969over600million peoplewatchedasmanfirst set

foot on the moon. The lenswhich brought theexcitement back to
earthwas an ANGENIEUX.

More recently, the most watched TV spectacular ever, "The
Winds of War,"was shot with an Angenieux lens.

Now you mayask,what makesAngenieux so special. Perhaps
it'sour reliability.We'redependableenough to havebeenselected
by NASA for all its space to earth transmissions.We even give
NASAa50missionguaranteeon everyAngenieux lens.Or maybe
it's our innovation.After all,we pioneeredthe retro-focus lensand
the world's first 1O to 1zoom lens.

Or maybe it'sour wide selectionof lensesthat broadcastersand
production housescount on for top performance.
Before you buy your next broadcast lens, look at Angenieux.

We'll makeyou famous, too.

anglnieux
FORMOREINFORMATIONONOLRWIDERANGEOFPRODUCTS
CONTACTTHEFOLLOWINGANGENIEUXBROADCASTSALESOFFICES

North/South 12901SW?4th St .
Americas Miami.Florida 33183

Tel. (305) 386-1740
Telex. 80-8045 lntelac-Mia.

Canada 190Don Park Road.
Markham. Ontario L3R-2V8
Tel. (416) 495-5454
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Remainder Opticam S.A.. Case Postale 91
ot World 1211Geneva 17.Switzerland

Tel. (22)362266
Telex. 27670-0pti-CH
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THANK YOU
Thank you for choosing Videola®, and for
your confidence in our product.
Aquarius Video Transfers, New York, NY
Burbank Studios, Burbank, California
Christian Broadcasting, Virginia Beach, VA
The Editors, New York, NY
Editors Choice, Chicago, Illinois
Hart Video, Burbank, California
Image Communications, Tampa, Florida
Jeff Dell Film Service, New York, NY
Landa, Freedman & Rosek, New York, NY
Laumic Co. Inc., New York, NY
Lucasfilm, Ltd., San Anselmo, California
National Broadcasting Corp., New York, NY
RCA Selectavision Videodisc, Burbank, CA
Sound International Corp., Hialeah, Florida
WMOD-TV, Melbourne, Florida
Splice is Nice Ltd., New York, NY
Superior Video, North Hollywood, CA
Universal Studios, Universal City, CA
University of Alaska, Anchorage, Alaska
Videocraft Ltd., New York, NY
... and others worldwide, including Canada,
Chile, Finland, Great Britain, Mexico and
West Germany, to name a few.
If we can assist you in producing superb
film-to-video transfers, please call or write,
or visit Booth 611 at SMPTE, Los Angeles.
Magnasync/Moviola Corporation, A Subsidiary
of Craig Corporation, 5539 Riverton Avenue,
North Hollywood, CA 91601 • (213) 763-8441
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ByCarl Bentz, technical editor

To alleviate crowding in the
geosynchronous arc serving
the Western hemisphere, the
FCC has electedl to reduce
satellite spacing to 2° of arc.
The impact of reduced spac
ing and recommendations
leading to the decision are
presented here.
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11Oº 10·0o gJº 80º
GEOSYNCHRONOUS ORBIT (WEST LONGITUDE)

Figure 1. Limitations on the usable satellite arc.

A continuing demand for satel
lite parking locations in the geosyn
chronous arc between 55º west
longitude and 136º west longitude has
caused a scarcity of space. Beginning
in 1981, the FCC Office of Science and
Technology (OST) launched a study of
satellite policies to determine if re
duced spacing would be feasible. The
future of additional satellites for US
demands and interests for Canada,
Mexico and South American nations
were at stake.
The study examined spacings of 3º

and 2° of arc, as well as the problems
of mutual interference levels that
might result. A reduction to 3º would
provide only four parking slots for US
service. The 2º spacing, however,
would double the available locations.
After much consideration, the FCC

adopted the 2° plan on April 27, 1983.
The plan would be applied to future
use of C-Band (4GHz/6GHz) and Ku
Band (12GHz/14GHz) satellites. The
same geosynchronous arc will be re
quired to hold the higher frequency
systems, currently spaced at 3°.

Usable arc defined
Proper reception by a 4GHz/6GHz

receiving ground station requires a
minimum elevation (look angle) of 5º
above horizontal. That minimum
angle reduces atmospheric attenua
tion effects to an acceptable level. Us
ing the 5º elevation at the most
northwesterly spot in Washington
state, a receiving station can properly
see a satellite located at 55° west
longitude. For a receive site in the

..
"'\

'

Hawaiian Islands, the eastern limit
becomes 85º west longitude, while
Alaska requires a satellite no farther
east than 115° west longitude. From
the western limit of 136º west
longitude in the 22,300-mile-high or
bit, a satellite may serve Hawaii,
Alaska and CONUS (the 48 con
tiguous states). (See Figure 1.)
Greater restraints are placed on

satellite orbital limits for
12GHz/14GHz operation. Because a
greater rain attenuation factor is in
volved at the higher frequency, the
minimum look angle is set at 10º
above horizontal. CONUS coverage
by the 12GHz/14GHz signals places
east and west arc limits at 63º west
longitude and 129° west longitude.
One possible solution to arc

crowding, besides closer spacing,
would be a subregional plan. Placing a
division line along the Mississippi
River valley, an eastern arc limit of
25º west longitude could provide ac
ceptable satellite signal footprints to
the eastern half of the United States.
The western sector would receive
from a location as far west as 160º
west longitude. This plan has been
deemed impractical for now.

Constraints on spacing
The possibility of satellite collisions

is small. At 22,300 miles above the
equator, one degree of arc is equal to
450 miles. The possibility of in
terference between signals of the
more closely spaced satellites does
merit concern, however.
An analysis of possible interference

problems must deal with a number of
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Fourways Better!

YES, ~El3's NEW FM transmitters are four ways better because:

1. Each has the FX-30 Exciter.
This means superior FM performance
with the lowest distortion and
the finest response.

2.Greater reliability- provided
by the ruggedness of the
patented folded half wave design;
no plate blocking capacitor or
sliding contacts.

3. Exclusive technology - such as the
proportional VSWR toldback which
keeps you on the air during adverse
operating conditions and the
broadband input matching network which
maximizes bandwidth and stability.

4.Digital control system with optional
microprocessor diagnostics.

Broadcast Electronics' three new single tube FM transmitters incorporate the same dependable
field proven design as the Model FM-30, the industry's leading !high power FM transmitter.
For more information call Joe Engle today.

~~ BR1CADCASTllilill.:::I ELECTRONICS INC.
4100 N. 24th ST., P.O. BOX3606, QUINCY,IL 62305-3606, (217)224-9600, TELEX:25-0142
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system parameters, Involved in the
OST study were transmitting powers,
receiver sensitivities, antenna direc
tivities, signal formats, modulation
parameters, frequency offsets filter
ing and the acceptable level of inter-
ference. ~
To a large extent, interference ex- ~

perienced in reception depends on ::'
modulation parameters of desired and ~
undesired signals. The various signal ~
formats are closely related. CSSB/AM 8
(companded single-sideband AM) is
being used experimentally for carry
ing up to 7800 voice telephony chan
nels per 36MHz transponder. FM/TV
(frequency division multiplexed FM)
carries voice channels with up to 3000
voice channels within a 36MHz
transponder. FDM/TV (frequency
modulated television) places a single
TV channel within the 36MHz
transponder bandwidth. Research is
under way to develop a half-channel
scheme, particularly for CATV ap
plications, to place two channels
within the 36MHz spectrum. The two
signals may be subject to cross-talk
and larger antennas and/or higher
transmit power may be required to
compensate the loss in S/N ratio that
results from a smaller FM deviation.
SCPC (single channel per carrier) is

a cost-effective system being used by

Figure 2. Typical antenna radiation
patterns. An improved sidelobe
envelope would decrease sidelobe
levels.

Unfortunately. practical antennas
have a copelar radiation pattern
shaped according to [sin(x)/x]2. In ad
dition, a cross-polar component exists
that is typically :30-35dB below the
peak main lobe gain. As well as im
proved cross-polar isolation, an im
proved antenna pattern (sidelobe
envelope) is suggested according to
the equation:

G(0)=
29- 25 log e dBi,
8 dBi,
32 - 25 log e dBi,

-10 dBi,

1o ,;;_f\~ 7º
7° ,;;_/\,¡;; 9.2°

9.2° cr« 48º
48° «s« 180°

regional radio networks and data
transmission. Two forms are common
with SCPC/PSK for voice and data
and SCPC/FM for audio program dis
tribution. Also for audio, wideband
digital is finding more applications
with TDMA (time division multiplex
audio) and Tl telephony predomi
natíng.
The receiving antenna system also

needs attention. Interference levels
can be computed as functions of
satellite spacing and antenna perform
ance, in other words, the antenna pat
tern. (See Figure 2.) An ideal antenna
system has a main lobe with no side
lobes and infinite cross-polarization.

Impact of reduced spacing
By initiating three practices, a 2° or

bital spacing can be achieved. Any
one of the three practices would allow
a 3º spacing, according to the in
terference analysis. The three items
include:
• polarization interleaved satellite

deployment;
• improved earth station antenna

standards; and
• increased frequency coordination
between adjacent satellites.

The presently used 4° spacing was
based on the premise that adjacent
satellites are capolar. The premise is
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UNITED MEDIA offers
everything you expect in
I a quality video editor,
except a high price tag.

4075 Leaverton Court, Anaheim, CA 92807 (714)630-8020 TWX 910-591-1669

I oººl..~º<i>-~co Take the Editor Challenge.
2..."v~~~,~~- We challenge you to compare
~. ~·~~.~~~ -~- United Media with any competitor

~~ '!-:.~ 'Q ••-e,~a-~ by giving the Commander II a
~Y~>-:. ~••\¡•4'i'\ -.,, rigorous test. Only then will you~.•...,.P.,_~"d ~-ca ~ ~ learn what our customers have~~~~,_~Y"" -~ kno~n all alo~g. That in an

.,.~ "'á"\ ~ ~ • ~ editor-to-editor showdown
Q ~ ~~~ "\ ';t\ measuring performance,
"~ ~ ~~ e -, construction, reliability,

\P ~~ ~ customer support and
~ tt--a price, United Media

~ _ is the forerunner.
~ ..,,////II/. Give us, or your local

dealer a call and we'll
bring the Commander IIto

your facility so you can put it
through the toughest editingtasks.

You be the judge.

United Media incor
porates every capa
bility into the
Commander II for
sophisticated video
editing, along with
quality construction and
built-in reliabilty while pro
viding personalized
customer support.

Exploding the
price stigma.
Some people will tell you that a
quality editor is not possible at our low
price tag. Wrong. And here's why.

United Media's designers, engineers and
technicians always go to extremes. They
settle for nothing less than impeccable design,
the finest components and precise assembly
techniques. Because their uncompromising
attitude results in high efficiency, United Media is
able to be profitable while selling its editors at a price
lower than its competitors. At any price you can't
~inda more versatile, more capable video editor
than the Commander II.
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not always true, however, for US
systems. Three unique polarization/
channelization plans have been used
in the satellite designs. RCA and
Hughes/Western Union systems are
completely cross-polar in uplinks and
downlinks on all .transponders.
AT&T's equipment is cross-polar to
the other two in the uplink or
downlink. By placing satellites in orbit
so that each satellite is fully cross
polarized to both its neighbors, orbital
spacing reduction can be achieved.

Improving the earth station antenna
sidelobe standard from (32-25 log 8) to
(29-25 log 8) results in a 3dB reduction
in interference, and by itself would
allow 3° spacing. Coupled with
polarization interleaving, 2° spacing
is feasible. Adoption of an even lower
sidelobe envelope equation between
1º and 3° off the axis of the antenna
would lessen the amount of frequency
coordination required.
Several design practices can be ap

plied to antennas to meet or exceed
the new standard for all antenna sizes.
These practices include the following:
• A reduction of antenna illumina

tion lowers the main beam gain slight
ly, but reduces sidelobes considerably.
The effect increases with increasing
antenna diameter.
• Corrugated antenna feeds pro

duce lower sidelobe levels.
• Redesign of secondary antenna

reflector supports and antenna edges
can reduce and minimize re-radiation.
• Offset antenna designs reduce the

effects caused by subreflectors and
supports.
• Horn antennas have lower

sidelobe characteristics than
parabolic dishes.
• Improved manufacturing

tolerances can reduce sidelobe levels
that result from antenna reflector sur
face errors.
The techniques will have varying

degrees of effectiveness in reducing
sidelobe levels, particularly in rela
tionship to antenna diameters. For ex
ample, in antenna systems smaller ,_
than 6m, some of which cannot meet ~
current standards, increased frequen- ~
cy coordination, a corrugated ~
feedhorn and an extension ring ~
around the main reflector may allow ~ Figure 3. Symmetrical reflector antenna types.
the system to remain usable. New 8 '-----------------------------------~
designs for 3.6m antennas, designed
specifically for 2° spacing, might be
quite practical.
For the 6-15m and 30m antennas, a

corrugated design feedhorn could
substantially improve performance
with the reduced spacing.
Probably, the transition from 4º to

3º spacing will be little noticed, even
on 3m TVROs. However, some fre
quency coordination and interleaving
of SCPC channels on neighboring sat
ellites will be preferable.
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ANTENNA PATTERNS FOR TV SATELLITE
BROADCASTING ACCORDING TO WARC-77

Figure of merit (GIT) of e receiving lnatelletlon In the broedcHtlng-Htelllte aervlce
In planning the broadcasting-satellite service, the valueof the figure of merit (GIT) used is:6dB/K for
individual reception; 14dB/K for community reception. The valuesarecalculated from the following
formula, which allows for pointing error, polarization effects, and aging:

apG,GfT =
aT.+(1-a)T.+(n-1)T.

where
o i the total coupling losses, expressed as a power ratio;
f3:the total lossesdueto the pointing error, polarization effects andaging, expressedasapower ratio;
G,:the effective gain of the receiving antenna,expressedasapower ratio and taking account of the
method of feeding and efficiency:
T.: the effective temperature of the antenna;
T~ the reference temperature = 290K;
11 : the overall noise factor of the receiver, expressed as a power ratio.
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Co-polar and cross-polar reference patterns for receiving antenna in Regions 1and 3
Curve A: Co-polar component for individual reception without sidelobe suppression
Curve A': Co-polar component for community reception without sidelobe suppression
Curve B: Cross-polar component for both types of reception
Curve C: Minus the on-axis gain

Awall chart, the "User's Guide to Antenna Patterns," includes data on patterns
for fixed-service satellite communications earth terminals (per CCIR and FCC
regulations) and for TVsatellite broadcasting (WARC-77).There is no charge for
the chart. Contact MCL, 10 North Beach, La Grange, IL 60525, using your let
terhead.

----------- MAIN1/CTOR (PARABOLOID)~

VIRTUAL
FOCAL
POINT

&

FEED
HORN

f=
FOCAL
POINT 'HYPERBOLIC

SUBREFLECTOR

A) PRIME FOCUS B) CASSEGRAIN C) GREGORIAN

The impact of 2° spacing will re
quire improved antenna standards
and polarization interleaving of satel
lites. New standards for polarization
and channelization in satellite design
will also require homogeneity of satel
lite design with respect to coverage
patterns, receiver sensitivity and
transmitting powers. Upgrading of
marginal ground facilities, revised
video modulation parameters and
close coordination between adjacent

satellites may offset problems.
The interference analyses o! possi

ble 2° spacing of domestic satellites
have led the OST to recommend adop
tion of the reduced spacing plan.
Seven points are suggested for smooth
implementation of the plan:
• Adopt an improved earth station

antenna sidelobe standard as soon as
possible.
• Adopt two orthogonal polariza

tion/channelization standards for US
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Canon·
Optics Division

Canon USA, lnc., Head Office: One Canon Plaza, Lake Success, N.Y. 11042 (516) 488-6700
Dallas Office: 2035 Royal Lane, Suite 290, Dallas, Texas 75229 (214) 620-2641 Chicago Office: 140 Industrial Drive, Elmhurst, Ill. 60126 (312) 833-3070

West Coast Office: 123 Paularino Avenue East, Costa Mesa, Ca. 92626 (714) 979-SOOO
Canon Canada, Inc., 3245 American Drive, Missis:;auga, Ontario L4V188, Canada (416) 678-2730

~ 1983 Canon U.S.A., Inc.
SEE US AT BOOTH NUMBER 311
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Antenna
efficiency
Antenna etflcíency, r¡%, is

defined as the ratio, in percent, of
the actual power delivered to a
given load (as measured. at the
output flange of the orthocoupler)
relative to the maximum power
that could be delivered to this
same load by the complete aper
ture of the antenna (as measured
at this same output flange) thus:

(1) r¡% :: 100(Pactual)/(P rnaximuml·

Now, because the maximum
power is the incident power densi
ty, S (in watts/meters2) times the
actual aperture area, rrD2/4 (in

square meters) of the antenna of
diameter D, (meters) we see from
(1) that (denoting r¡= r¡%/100):

(2) p actual= r¡Pmaxim.um= r¡S(rrD2/4).

Thus, efficiency can also be
defined as: ·

(3)r.% = 100 E.ffective Aperture Area
I -- .. -·- --- ·-· ---

Actual Aperture Area

where:
Actual Aperture Area e r¡ (rrD2/4).

Antenna efficiency is measured
by:

• Obtaining the directivity, DIR
(in decibels) of the antenna via
pattern integration of the
measured Oº to 180º E- and
H-plane patterns and taking their
average (n.ote that the measured
directivity includes all surface
RMS errors.)

• Then subtracting the total
heat loss (in decibels) of l2Rd8 of
the entire antenna out to the out
put flange of the orthocoupler

(this includes horn l2R loss, the
waveguide feeder l2R loss and the
orthocoupler 12Rloss.)

• Then subtracting the
mismatch loss (in decibels) due to
the VSWR measured at the or
thocoupler flange, namely 10log10
(1 - r2) where r = (VSWR -1 )/
(VSWR + 1). '

• Finally' subtracting (in
decibels) the cross-polar energy
(obtaining by pattern integration
of the cross-polar E·, H-plane and
45° patterns and taking their
average and expressing it as a
fraction, PX/PC, of the capolar
energy patterns abovej,

This gives the gain, G, in
decibels, of the antenna as:

(4) G =DIR - l2Rd8 - 101og10(1- r2)
- 1Olog10(1 + PX/PC).

The efficiency is then given by:

(5) r¡% = 100(1QG/10/C2)
where (G) C = rrD/.l.;.l=operating
wavelength, meters= 3000/fGHz
with: fGHz=operating frequency in
GHz.

THE M-1-A ROTATING ANTENNA MOUNT.

A system for mounting additional antenna arrays anywhere
on a tower while allowing a full, unobstructed 360 degree
rotation around the tower.

~

Cl~•·;goodCm"'
• JtJ \I'.- 1't 1 r r Cloüw1uRt1111011A101111d

I T1wt1

Taw11 Suue11ir1

Eliminatesinaccessableand top heavyarrays while allowing a
maximum untilization of the entire tower structure for
antenna mounting locations.
Allows Independent antenna directional control on the same
tower · perfect for positioning RPU & ENG antennas.

U.S. AND ~OREIGN PAIENTS PENDING

(800) 328-2041

THE M-1-A FEA TURES .

Segmented rings allow installation around existing towers,
masts, or poles · even hot AM towers.

Control unit operates from 110 VAC/12 VDC and will inter
face with all broadcast remote control systems

Elevation rotators available making a complete AZ/ EL
package for antennas - or even remote cameras.

System loads of 150pounds and 15Square feet are permitted
on the system.

Custom bracketing service for special tower and other struc
tures by factory.

FOR ADDITIONAL INFORMA T/ON, CALL FACTORY, TOLL FREE 7-800-328-2047

Polar Research, Inc.
P.O. Box 781

Thief River Falls, MN 56701 - (218) 681-7413
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Avoidance/Suppression of Terrestrial Interference
A notebook, titled AST/ The

Avoidance/Suppression Approach
to Eliminating Terrestrial Inter
ference at TVRO Earth Stations
(from Microwave Filter Com
pany/MFG) can assist TVRO
equipment users with their in
terference problems. It recognizes
that all TVROsystem components
have a finite susceptibility to ter
restrial interference (Tl). Steps to
alleviate such interference may in
clude avoidance, suppression or
both.
The first edition of AST/ in

cludes 14 chapters. After explain
ing the ASTI approach, the second
chapter tells why satellites are
used for signal relaying. Then a
logical progression covers the
operation of an earth terminal,
sources and symptoms of ter
rest ria I interference and
guidelines to selecting an anten
na to minimize Tl problems.
Other components of the TVRO
system are explained with notes
regarding their susceptibility.

Chapters eight through 11 con
sider the selection of a proper site
and how to install the ground ter
minal defensively, using shielding
if necessary, for the best system
operation. Should problems re
main, two additional chapters
cover filtering and signal process
ing to reduce interference to the
acceptable level.

Finally, SMATV systems and
MATV installations are described,
along with data to assist in aiming
the receiving antenna, wind

Fanwall Corporation, Arlington, VA, has developed an alternative to
shielding methods discussed in the AST/ manual. Its system uses precast
concrete to reduce the incidence of interference. Patterns on the surface
reduce RFI reflection and diffraction that might otherwise cause problems.

Interference due to strong carrier below 3 700
MHz (Transponder 1).

Photos in the AST/ manual illustrate concepts, such as interference on a
nearby carrier.

Out·of·band carrier interference eliminated with a
bandpass filter.

loading data and C-Band frequen
cy/transponder conversions. A
second appendix includes a site
survey program for use with the
IBM 5110computer.

AST/'s loose-leaf binder ap
proach allows easy incorporation

of quarterly updates to the
material. The annual charge for
this information service is $60.
Copies of AST/ may be obtained
by contacting Microwave Filter
Company, 6743 Kinne Street, East
Syracuse, NY 13057.
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An artificial rotation of a secondary ::
earth station antenna pattern plotted in ~
two directions provides a quick ~
reference of main beam vs. sidelobe g
ratios. 0

domestic satellites. (The RCA and
Hughes schemes may have already
become de facto standards, because
Canada has used the Hughes plan on
Anik D.)
• Adopt a US domestic satellite or

bital deployment plan to aid the tran
sition from 4° to 3° to 2° spacings.

• Encourage standard homogenous
satellite designs for receiver sensitivi
ties. transmit powers and antenna
coverages.
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A digitized radiation pattern from a con·
ical horn reflector antenna, depicted in
three dimensions, shows the complex
sidelobe structure of the radiated
energy.

• Encourage uniformly increasing
transmit powers and receiver sen
sitivity to allow a larger portion of the
noise budget to come from interfer
ence instead of noise.

• Encourage use/development of
modulation techniques that reduce in-

terference sensitivity, such as
companding, pre-emphasis, noise
weighting, average talker level and
coding.
• Identify interference cases requir

ing routine frequency coordination
and develop ways of handling them
on a routine, flexible basis.
Spacing satellites at 2° is indeed

feasible, but not without some costs.
At the same time, the theoretical anal
yses indicate that certain digital for
mats may be tolerant of 1º or smaller
spacings. One study indicates that the
maximum orbit/spectrum efficiency is
achieved at spacings equal to >-JD for
earth stations of O diameter, for exam
ple, a spacing of 0.14º for a 30m
antenna, 1.4º for 3m antennas. Fur
ther analysis of the subject should be
conducted to determine possible im
pacts of smaller-than-2º spacing.

Editor's note:
This article is based on a report, Reduced Domestic

Satellite Orbital Spacing at 4!6GHz, prepared by
George L. Sharp, FCC Office of Science and Tech·
nology. Copies of the 154-page document are avail
able from International Transcription Services. 4006
University Drive, Fairfax, VA 22030; 1-703-352-
2400.Check with ITS for price; request I.r-'))))
OST Report #FCC/OSTR83·2. • • -J
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Microdyn
Receiving Equipment
is backed by the Most

Responsive Service. Policy
in the Industry

Microdyne equipment is
designed to the highest achiev
able standards of reliability and
we are very successful in
meeting these standards.

But even Microdyne prod
ucts fail on occasion. So we
provide our customers with this
assurance.

If your Microdyne equip·
ment fails, ship it to our service
depot. Within 48 hours of our

receiving it, it will be repaired
and on its way back to you. If
we cannot repair it within 48
hours, we ship a new replace
ment unit.

If your equipment is in
warranty, there is no charge for
this service.

If the equipment is out of
warranty, you pay only our
published flat repair charge
which is quoted prior to your

returning the equip
ment. There are no
surprises, no delays.

If it becomes necessary to
ship a new replacement unit,
there is no additional charge.

This is an exceptional
service policy.
It's from Microdyne.
An exceptional company.

Microdyne Corporation
P.O.Box 7213 • Ocala,FL 32672 • (904) 687-4633 •TWX: 810-858-0307
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Introducing the world's first
HGX Pro 1/2"Videocassette.

Introducing tape performance impervious to the
whims of weather and the rigors of editing.
Maxell has harnessed new tape technology and with it,
given ENG drarratic improvements you can see,
hear and retain. In the field or under freeze frame.

Smaller, more densely
packed Epltaxlal'" oxide

Molecular Fusion Binder
for a stronger, cleaner bond

New base film
with improved

dimensional stabil ty

Molecular Fusion Binder

Friction-balanced backcoating

The Epitaxial'" contribution:
higher video, brighter chroma.
Unique, uniforrr cobalt ferrite oxide particles, now
even smaller (a mere 3 microns long), yield
unprecedented Jacking density Expect enhanced
signal-to-noise ratios in audio and video.
Better definition Brighter chroma. And no significant
signal loss despite endless editing replays.

Molecular Fusion Binder: longer life bonding
for truer-to-life performance.
Gone are conventional adhesives that time and
temperature tempt to the surface. In their place,
self-curing resins fuse oxides to the base film.
It's a bond immune to time and mechanical stress.
Anticipate far fewer dropouts, less clogging
ard extended tape and head life.

New base, binder, backcoating.
Better support for the signal.
No static. No no se. No dust. The molecular-fused
backcoating provides a perfect balance between inside
and outside surfaces. For controlled friction.
Less mechanical and magnetic noise. And optimum
running smooth 1ess, even in high heat.

High-impact polystyrene
endures temperature
variables without warpage

XI Five machine screws
guarantee precisely
aligned mechanism

A shell made to the industry's
toughest standards.
Ours. The transport is smooth, quiet and jam-proof.
The housing immune to temperature extremes.
The construction leaves nothing to chance.

From open reel tapes to a complete line of KCS/KCA
U-Matics, audio and VHS/Beta cassettes, we're getting
quality down to a science. And in your hands,
our science turns to art.

HGXProV2" Videocassettes are available
in Beta and VHS formats.

maxeu 1.;í@r.••
~~~ .:..~~-

~.v:v-;a

lprla.1·r",r/'.
Videocassette Vll5

Maxell Corporation of America
60 Oxford Drive, Moonachie, N.J. 07074 201-440-8020

See us at SMPTE, Booth 126
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Local commercial insertion for
satellite-programmed facilities
By Paul D. Breneman, chief engineer, Telematrix Videotape Productions,
Indianapolis, IN, and president, Breneman Labs, Indianapolis, IN

(A)The automatic commercial insertion center is just visible beyond the left side of
the Warner-Amex master control center area.

Satellite-relayed signals are used in
creasingly as sources of program
ming for cable. Commercial inser
tion systems, offering increased rev
enue, have been used successfully
in CATV installations for several
years. Commercial insertion
answers the needs of LPTV and
translator systems as well. This arti
cle looks at the engineering side of
the Warner-Amex QUBE CATV
system in Columbus, OH.

In January 1981, Warner-Amex
QUBE, Columbus, OH, began using
automatic commercial insertion
equipment. One year later, a new
5-channel commercial insertion facili
ty was completed. It was designed for
efficient operation and equipment
testing based on experience gained
during that year.
Because commercial insertion can

74 Broadcast Engineering October 1983

be performed using various methods,
careful thought went into building the
new facility.

Initial planning
Before the new facility was de

signed, the sales and programming
departments determined which chan
nels would be sold and how many
commercials would be anticipated.
The facility was designed to allow for
growth, so equipment would not have
to be relocated if more channels were
added. The type of satellite program
ming and commercial scheduling
were also considered. Manual opera
tion could be warranted, if commer
cials were sold for only specific sport
ing events on a single channel.
Automatic operation could be justi
fied if the commercials were sold on a
regular basis for a full-time channel.
Commercial verification re

quirements also were discussed. A
reliable method should ensure that

clients are not billed for commercials
not aired or commercials aired with
severe technical problems. In a
manual or staffed automatic opera
tion, the operator could log when the
commercials ran and note technical
problems. In an automatic, unat
tended operation, an off-air recording
could be made with the time, date and
channel number inserted on the
screen. The tape could then be viewed
later to show what commercials aired
and how they appeared. Other devices
could be used to print a log of the time
the commercials ran. However, most
automatic electronic verification
methods provide only a partial indica
tion of certain technical problems that
affect the picture or sound quality.
The videotape machine format also

was discussed. Other cassette ma
chines would work well, but 3/.-inch
machines were selected because of the
lower equipment cost for a multiple
channel facility.
Also, traffic and logging procedures

were developed to ensure a smooth
flow of information from sales
through traffic to operations. Com
mercial production capabilities were
considered because many advertisers
attracted to cable had never produced
TV commercials. Many of these clients
would need competitively priced fa
cilities to produce their commercials.

The new facility
Photo (A) shows the commercial in

sertion facility in the background,
viewed from the master control
operating position.
The senior operator at master con

trol switches signals and verifies the
programming and technical quality
on all 30 channels. The commercial
insertion center is operated by
another person who loads the video
tape machines for movie playback.
Both operators must be aware of com
mercial insertions, to ensure that the
local commercials are aired when
scheduled.
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Cetec
CP/TV

PAVS OFF WITH
HANDSOME
DIVIDENDS!

* INCREASE YOUR AUDIENCE
PENETRATION* IMPROVED MARKET SHARE* CETEC ADDS:
TECHNICAL EXCELLENCE
PROVEN PERFORMANCE
QUICK DELIVERY
COMPETITIVE PRICING

YOU SHOULD GET THE CETEC
PICTURE

CETEC ANTENNAS. PIONEERS IN
CP TV

CALL FOR TECHNICAL DETAILS
AND TEST RESULTS

,,. C~t~~0A~t~'~nas
• The Edge In Coverage!

!'939 Power 1.-,r, Road,Sar c3f"'e~t'.),Ca'1fornia9582e
(91f) 383·1177 Tp1ex· 3 '7321

rnOM"REVIOUSCH:.NNEl

TO NEXT CHANNEL

Figure 1. The flow chart for the computer
program used for each channel. There
are six decisions, some of which are for
protection in case the operator does not
follow procedures correctly. If the chan
nel is Ready (tape cued) and the operator
puts the videotape machine !nto any
mode, a Not ready indication will result.

As shown in photo (B), the commer
cial insertion center is located next to
the videotape machines for movie
playback, so the tape operator can
directly observe the status indicators
A duplicate set of all the status in
dicators is mounted at the master con
trol operating position, allowing the
senior operator tr. stay abreast of the
commercial insertion operation

(B)Aview of the videotape area is shown
above.

(C)Equipment (at left) for one channel in
cludes video monitors for satellite, VCR
and line; the status panel, with audio
metering and selection switch; the
automatic commercial insertion unit;
and the time base correction unit.

Operational considerations
Photo (CJ shows the equipment

group for one channel. The black-and
white monitors show the satellite,
videocassette machine and line
signals. Located directly below the
monitors is the status panel, which in
cludes an audio meter and switch
ing capability of the same signal
sources as are fed to the video moni
tors. Below the status panel is the
automatic commercial insertion (ACI)
controller, which combines a tone
decoder, videocassette machine con
troller and audio-video switcher. At
the bottom is the time base corrector
for the videotape machine.
Each channel has three LED in

dicators, at the commercial insertion
center and at master control, labeled
Not ready (red), Ready (yellow) and On
air (green). A computer monitors the
AC! controller and the videocassette
machine to light the proper LED.
Each r.hannel is checked by the com
puter about every 150-millionth of a
second. With this speed, even
simultaneous changes are detected by
the one computer that monitors five
channels. (See Figure 1.) Also, a
1-second bell alerts the operators five
seconds before a commercial airs. The
·computer is automatic and does not
require any operator training. This
"status and testing equipment was de
signed and constructed in-house.
Warner-Amex QUBE Cable is in the
process of changing the computer to a
dedicated microprocessor on a 3"x5"
circuit board .
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(O)The commercial insertion area.

The 5-channel facility, shown in
photo (DJ, includes three equipment
racks and two videocassette machine
racks. Figure 2 shows how the com
mercial insertion center connects to
the rest of the master control facility.
All five channels have identical video
wiring. The audio wiring differs
slightly for special cueing systems.
Four of the commercial insertion

stations are dedicated channels.
These channels are fed directly from
the satellite receivers. The output of
these dedicated stations feeds the
routing switcher where the signal is
switched on air. The fifth station is
switchable to any program source ap
pearing on the routing switcher.
These program sources include other
satellite programs, studios, tape
playback and remotes. The switchable
station also feeds the routing switcher
where the signal is routed to air.
The method used to indicate where

local commercials are to be inserted
will determine what types of opera
tion are possible. The most common
method is the use of DTMF tones
(dual tone multiple frequency). A se
quence of four of these standard
telephone Touch-Tone* digits is trans
mitted in approximately one-third of a
second. One group of tones is used to
roll the local commercial. The group
of tones, transmitted 5-7 seconds be
fore the local commercial is to air,
allows the videotape machine time to
thread and gain speed. The actual
switch to the local commercial is
determined by an adjustable time
delay in the local equipment or by
reading a tone from the commercial
tape. Another set of tones is used to
signal return to the satellite program.
Other methods of signaling the local

breaks are possible. Aural cues can be
given by the announcers on sporting
events, but require manual switching.
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Figure 2. A block diagram of the
5-channel commercial insertion system.

Some satellite services plan to use
signals encoded into the vertical inter
val of the video signal. These signals
in video would be similar to DTMF
tones, but offer advantages: no viewer
distraction as with tones; possible
data transmission of logs or other in
formation; and more reliable sensing
of signal presence. Another method of
cueing, used for years by the major TV
networks, is real time switching. This
method requires accurate timing in
formation for local operators in ad
vance of the actual program. Inaudi
ble audio carriers or a separate audio
channel for DTMF tones are used by
two services.

Commercial preparation
How the commercials are prepared

and assembled for air should be con
sidered. Possible methods include the
following:
• single playback machine with

an edited tape containing
multiple breaks to be aired se
quentially, or a single edited tape
for each break; or

• multiple playback machines with
separate tapes for each commer
cial, or long tapes with commer-

cial files for random access use.
An unattended operation is possible

using an edited tape with multiple
breaks. However, unless the commer
cials can be sold to conform to a rigid
schedule that repeats, a significant
amount of editing time is needed
because the commercials are assem
bled sequentially. Less editing time is
required if a separate edited tape for
each break is used, because whole
breaks can be shifted without any re
editing. However, staffing to change
the tape after each break is necessary.
If separate tapes are used for each

commercial, more videocassette
machines are needed for playback.
One time base corrector could be
shared by all machines to cut costs.
Difficulties could occur if breaks are
too close together, with insufficient
time to change tapes. Errors can also
occur if the tapes are supplied with
more than one commercial on a single
tape, especially if tones are used to
cue the local tapes.
Long tapes with commercial files

can be used with multiple playback
machines for automatic random ac
cess. This method rarely has been
used, however, because of the in
creased equipment cost.
The type of editing was also studied.

If no signal correction is needed,
videotape machines capable of RF
dub can be used. Using an RF dub
mode allows maximum signal quality
by bypassing part of the electronic cir
cuitry in the playback and record edit
machines. It might be desirable to
have signal correction capability so
that individual commercial tapes can
be matched during editing. This can
be done using a time base corrector or
a processing amplifier that does not
distort an uncorrected video signal.

Engineering considerations
For ease of making equipment

repairs, bypass capability was pro
vided, so equipment could be tested or
repaired without interrupting the pro
gram. The video and audio wiring dia
grams show how relays are used to
provide a method to quickly test the
operation of any channel without in
terrupting the air signal.
Figure 3 shows the video wiring for

one channel. Program sources
(satellite receivers or routing switcher
output) are fed through a patch to
commercial insertion. The program
signal then loops through the SAT
monitor to bypass relay K1. The
bypass relays are shown in the normal
operating position (solid lines). When
the channel is put in bypass, the
signals cross over, as shown by the
broken lines. In the normal mode, the
program signal from bypass relay K1
loops through the TBC gen-lock con
nectors to allow the local tape to be
locked to the program service. The
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Figure 3. Video wiring for one channel of the automatic commercial insertion system.

signal then feeds the ACI controller
network. The AC! controller program
output enters bypass relay K2, and in
the normal operating position the
signal is fed through the line monitor
and the tech switcher through a patch
to the routing switcher.
A video DA (not shown) applies col

or bars into the test input of each
channel. In normal operation, the
channel test input is fed through the
bypass relays to the test switcher.
When the channel is bypassed, the
program signal is fed directly through
the relays to air. The test signal is fed

through the TBC gen-lock to the ACI
controller network and finally to the
test switcher.
The videocassette recorder output

goes through a patch to the TBC in
put. The TBC advanced sync output is
fed back to the VCR input to keep the
tape video vertically phased. The TBC
output loops through the tech switch
er, a patch and the VCR monitor, then
feeds the ACI controller local input.
As Figure 4 shows, the audio is

wired similar to the video with a 4-digit
DTMF tone encoder as the test input.
The VCR Channel 1 output feeds the

Live Remotes
Marti's RPT15Transmitter has the power to bring
difficult remotes back LIVE.

VHF-UHF
Model RPT15
Transmitter

Delivering the maximum allowable (15 watts)
power for aircraft ENG,the RPT15produces
outstanding results with traffic reports, mobile
units and fixed remotes - and with clean
broadcast-quality audio and continuous-duty
operation. Built-in encoding permits operation
with Marti Mobi le Repeaters and Automatic
Repeaters in wide coverage systems.
RPT15 FEATURES:* Type accepted on all
VHF-UHFRPUchannels* 15 watts continuous output* Dual frequency capability* Sub audible encoder

* Built-inmetering* Built-inAC supply* FMCompressor-Limiter* Mixingmic and line
inputs

MARTI MARTI Electronics, Inc.
1501 N. Main • P.O. Box 661
Cleburne, Texas 76031
(817) 645-9163 • Telex 794 835
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ROUTllJG
~ <->-- SWITCHER

IN

AC! controller local cue input direct
ly. The VCR monitor output feeds the
tech switcher directly. The VCR
Channel 2 output feeds the line amp.
The output of the line amp feeds the
AC! controller local input and also the
meter VCR position. The VCR level
control remains in preset or calibrated
position. An LED illuminates when
the control is not preset, to warn the
operator that a non-standard condi
tion exists.
Good signal quality control exists

because all tapes used at the commer
cial insertion center are recorded by

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.

o For Color and Black and White.
o FLAT-DC to 6.5 MHz.
• No Low-Freq. or Hi-Freq. Roll-off.
o No Differential Phase Distortion.
o No Differential Gain Distortion.
o No Envelope Delay.
o Passive Device - Failure Free-Low Price.
o Small Compact Package 4" x 4" x 2-1 /4".

ELIMINATESHUM
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 lntertruck Hookup
• For VTR Units
• For Monitoring Lines

Available on
10 day free trial

NEW!

$170
F.O.B.
N.Y.

~---- ------- - ----

AUDIO-VIDEOENGINEERINGCOMPANY
65 Nancy Blvd., Merrick, N.Y. 11566

Tel. (516) 546-4239
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''The Electro-Voice
Sentry®500 is

a monitor by design!'
Greg Silsby talks
about the New
Sentry)500
studio monitor...
Everyone expects a studio monitor system to
provide a means uf quality control over
audio in production.

True. other ai.dío test equipment can
supply you with vefuable data. But that data
by itself is incomplete and only displayed in
visual form.

Only a true studio monitor speaker
svstern can deliver an accurate indication of
audio quality in ... audio' After all, this is
the language of the trained ear and doesn't
require a complex interpretation process.

I believe the EJlectro-VoiceSentry 500
Studio Monitor System will meet your every
expectation.

What's a "studio monitor"!"
The term "studio monitor" is often a

misnomer. It's eilS'.'to tack a label on a box
and call it a "studio monitor" without in·
eluding the best precision engineering avail·
able, and careful attention to application
design, Too often, these all-important
considerations are traded-off for such
marketing reasons as high cosmetic appeal,
a particular type ol popular sound. and low
component manufacturing cost. While all of
tbs may translate into high profit margins
fur the manufacturer it does nothing to pro
duce a reliable star.dard for audio testing
and evaluation.

Liinear frequency response
The Sentry 50•) follows the welt·

established Electro-Voice tradition of com
bining the most advanced engineering and
manufacturing technology available. The
Sentry 500 has been carefully thought-out
ar.d built to meet the specific needs of the
audio professional. Like the smaller Sentry
lOOA, the Sentry 500 provides linear re
sponse throughout <itsrange (40-18,000 Hz
± 3dB). In fact, be:ause the two systems
share this linearity, program material may be
rmxed on one, sweetened on the other, with

a .guitan company

complete confidence in quality. Acoustic
"Time Coherence" (the synchronous arrival
oí acoustic wave fronts from both high and
low-frequency drivers) has been maintained
through careful crossover design and
driver positioning.

Constant Directivity
The Sentry 500 is a Constant Directivity

System, benefitting from years of E-V expe
rience in the design and application of con
stant directivity devices. Utilizing a unique
E-V-exclusive high-frequency "Director", the
Sentry 500 provides essentially uniform cov
erage over a 110° angle from 250 Hz on up
to lOkllz and 60° dispersion from lOkHz
clear out to 18,000 Hz! And it does this
on both the vertical and horizontal axes.
This means the "sweet spot" once a tightly
restricted area large enough for only one set
of ears, has been broadened to allow accu
rate monitoring by the engineer, producer,
and talent=-all at the same tin.e. That's what
we call Constant Directivity.

A monitor by design
To qualify as a truly accurate test device,

a monitor speaker system must faithfully re
produce the wide dynamic range required by
today's music and current digital recording
techniques, and do it with low distortion.
This is no problem for the Sentry 500 which
combines the high efficiency of an optimally
tuned Thiele-aligned cabinet to the brute
power handling of Electro-Voice Sentry com
ponents. Consider what you get with proven
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E-Vcomponents in the Sentry 500: the
Sentry 500 will deliver 96dB at one meter
with only one watt and yet will handle
100 watts continuous program material with
6dB of headroom. That's 400 watts on peaks!
The same Super-Dome®/Director combina
tion which maintains uniform dispersion of
linear response out to 18 kHz also handles a
full 25 watts of program power or 5 times
the power handling capacity of most "high
powered" tweeters. After all, tweeters
should convert electrical energy to acous
tical energy-not to smoke and fire.

The Sentry 500 is another no-nonsense
Electro-Voice Sentry design with the incredi
ble performance and credible price you've
learned to expect from EV. I'd like to tell
you the rest of the Sentry 500 story and
send you the complete Engineering Data
Sheet. Write to me: Greg Silsby, Market
Development Manager/Professional Markets,
Electro-Voice, Inc., 600 Cecil Street,""'"'"'"M;ch:(~
Market Deve en/ Manager.
Professional Markets

rr::;i Electro'Voice®l.:!j SOUND IN ACTION"
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Figure 4. Audio wiring for one channel of the automatic commercial insertion system.

one videotape machine at the com
mercial assembly editing station. A
preset audio level at the commercial
insertion center and regular engineer
ing calibration matches the audio
level of the videotape machines at the
commercial insertion center to the
videotape machines at the commer
cial assembly editing station. No
audio processing was used at the com
mercial insertion center. It is more ef
ficient and economical to put one high
quality audio processor in the com
mercial assembly editing station than
to put a separate audio processor on
each channel at the commercial inser
tion center.
Most VCR controllers use tones on a

second audio channel of the local
videotape to provide automatic or
manual assist operation. If no tones
are used, there exists the problem of
cueing %-inch machines to avoid up
cutting first video, because most older
machines do not have reverse
playback.
Three different tone controls may be

used, depending on the particular
equipment. The stop tone puts the
VCR at its cue point, just before the
commercial starts. Another tone starts
the next VCR, if separate tapes are
used, or causes a switchback to the
satellite program. A third tone can put
the machine into rewind after the last
spot on the tape.
Allowances should be made for the

required cue toning time. If breaks are
being edited, master tapes with ac
curate tones can be recorded. These
tapes can then be dubbed, and spots
edited into the dubs, so that no cue
toning time is required. A controller
could use a count of control track,
SMPTE and/or vertical interval time
code, but these methods require in
creased equipment cost.
Testing a channel is simple. The

channel is bypassed using the status
panel Normal/bypass switch. A Not
ready LED warns the operator if the
channel is bypassed. The test output
of the channel is observed on the
monitor. When a proper code is dialed
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These uplinking facilities,
which have been acquired under a
number of agreements with third
party organizations, will provide
Mutual with the capability to
originate and transmit broadcast
or non-broadcast signals from six
sites, at a moment's notice, for
distribution via an existing system
of 650 satellite earth terminals
located nationwide. Mutual
presently multicasts program
ming to 900 radio stations daily
via Westar IV and provides
satellite services to a variety of
broadcast and non-broadcast
users on a full-time and occa
sional basis.

Mutual adds five satellite uplinks
At press time, the Mutual

Broadcasting System announced
the implementation of a plan to
add five permanent, on-line
satellite uplinks in major urban
communications centers to its na
tional satellite system.
The systematic enhancement

program will give Mutual instant
full-time uplinking capabilities in
New York, Chicago, Los Angeles,
San Francisco and Houston, in ad
dition to the existing uplink at
Mutual's satellite complex at Bren
Mar, VA. Satellite services have
begun from Houston. Technical
tests and final integration plans
should be completed at the other
sites by the end of November.

into the DTMF tone encoder and the
tone encoder is activated with a
momentary switch, the tones are sent
through the AC! controller, as pro
gram audio normally would be. If the
channel operates properly, the
videotape will play and then switch
up on the test output.
The system provides for simplified

break delay and timing measure
ments. A tape, recorded with time
code appearing in the picture, in
cludes tones that simulate a commer
cial. A second signal with time code in
the picture is fed to the test input. The
tape is played, using the tone encoder
as if it were a normal break. The out
put of the TEST switcher is recorded
and viewed in an editing machine at
slow speeds or still frame, allowing
the time code used to measure the ex
act delays and switch points.
In an unattended operation, an ofT

air recording can be made with the
time and date inserted into the pic
ture. The VHS format is ideal for
recording such a verification tape,
because it has quick lockup from
record pause. On models without still
frame, no head-to-tape contact occurs

during pause, so tape and head wear
are minimal. The VHS machine can
be wired to the ACI controller so that
off-air recording begins when the net
work tone is received and stops when
the local videotape machine stops or
goes into rewind. The VHS tape could
be viewed once a day to verify that
commercials ran correctly or to
isolate certain technical problems.
This method, used during the first
year at Warner-Amex QUBE Cable, is
now offered as an option on some
commercial insertion systems.

Summary
There are many different ways to

approach the same requirements.
Considerable thought on the available
methods will produce Favo ro+!c
results. As more c¡¡h1 operators
become involved i.. selling local com
mercials. equipment manufacturers
will he pcr:.,uraged to market more
s0¡,:.islicated corn merr.ial insertion
devices to meet the specific needs of
certain cnhle operators. This equip
ment will provide more options to
tailor systems to particular -T- '')))
requirements. I-..--JI
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CRLoffers much more than just another limiter
for your AM or FM station.

We provide you with any combination of multi
band AGC's, four channel processors, and pre
emphasizing limiter/clippers for your stereo or
mono needs.

Because of this, it's no wonder we have
been stacked up against the best known audio
processors in the industry ... and won I

All of our AGC's use multiband, patented cir
cuitry, which avoid noise pull-up during pauses,
and automatically correct
errors in levels and tonal
balance.

Using 6db/octave filters for precision shaping
and altering of program material. our 4 channel
processors will give you a powerful increase in
loudness and still retain musical quality

Our multiband limiter/clippers use patented low
pass clipping filters to provide the final absolute
peak and band width control. Our adjustable pre
emphasis circuits allow you to achieve the maxi
mum in fidelity on typical receivers.

Hear for yourself why CRLhas become a leader
in audio processing. Call Bob Richards now, toll free
at (800) 535-7648 for more information. Or better

yet ask about our free two
week trial and see for your
self how we stack up.

THE PROCESSING SPECIALISTS

Circuit Research Labs, Inc.
3204 S. Fair Lane, Tempe, Arizona 85282 (602)894-0077 (800) 535-7648
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Shown above (from left) are Masayuki Hosoda, president of Otari; Otari headquarters in Tokyo; and a VL series Beta format
videocassette loader being checked for operation.

Recently, ¡ visited the main
assembly plant of Otari Electric Com
pany, Japan, a producer of audio re
cording equipment. Takao Aoki, gen
eral manager of Otari's Overseas Mar
keting Division, escorted me to the
Matsumoto plant in the Japanese
Alps. On the 3-hour train ride to reach
Matsumoto from Tokyo, we discussed
Otari's success, methods of operation
and future plans.
japan is a tiny island country with a

dense population and almost no
natural resources. Because of this,
Otari has had to overcome a series of
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By BE staff

problems peculiar to Japanese com
panies. Otari and most Japanese com
panies have solved many of their prob
lems through the large-scale use of
subcontractors. For example, the
Otari factory at Matsumoto manufac
tures little. OEMs manufacture 90%
of the components that go into Otari
equipment. These components are
shipped from all over Japan to the fac
tory, which should more properly be
called an assembly plant.
This process fulfills several needs of

Japanese manufacturers. First, they
can assure themselves of attentive

quality control by selectively choosing
quality OEMs. Second, if sales are
heavy, and they need to increase pro
duction, they simply add contractors.
There is no need fo increase factory
size or hire new people. Likewise,
when times are bad, there is no fac
tory space to lie fallow and no
employees to lay off. As with
everything else in Japan, compactness
and maximum usage are the keys to
business success. Finally, because
Japan's small amount of available land
is extremely expensive, this approach
also enables Otari to locate its main
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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 your equipment -qual
ity consoles from Winsted.

For our free full-color
FULL-LINE CATALOG
call us toll-free:

800-328-2962

Mitaka factory facility (above).

Otari technical center (upper left).

Matsumoto factory facility (at left).
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Winsted
9801James Circle

Minneapolis, MN 55431

assembly plant away from industrial
'centers. Many of the OEMs are
located throughout Japan, so Otari's
assembly plant can be located in a
remote but readily accessible and less
costly area.
Historically, Japanese companies

have been strongest in making im
provements on Western innovations.
Technological creativity has been
slow in coming from Japan. Otari,
similar to many other Japanese com
panies, is setting out to change this.
Otari now has two R&D operations
and is involved in creating, rather
than merely improving, technology.
At Otari, no development proceeds,

however, without innumerable checks
at each stage. Aoki told us that some
products have taken as long as two
years to develop because they were
not allowed to carry the Otari logo un
til they had been thoroughly evaluated
by prospective end users and their
own engineers. In fact, potential end
users are querried throughout the
products' development.
Otari's overseas marketing also

shows involvement with end users.
Otari has sales and service centers in
the United Kingdom, Germany,
Singapore, Japan and the United
States, employing approximately 400
employees worldwide. The most

¡I
1I .\ . I

SONY FORMALLY
INTRODUCES

THE ECM 50-PBW.
Covering the Emmys? The Grammys? The Oscars? Or

merely having a little tete-a-tete with the President of
the United States in front of 40 million people? You'll find the
world's most preferred broadcast mic is now even more
suited for the occasion. Because the legendary Sony ECM 50
lavaliere míe now comes in an elegant, black satin finish.

Ask your Sony dealer about the ECM 50. It's what all
the best-dressed newscasters will be SQNY@
weanng this year. Professional Audio
Sony Communications Product- Company. Sony Drive. Park Ridge. New Jersey 07656. © 1983
Sony Corp. of America. Sony is a registered trademark of the Sony Corp.
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The definition of the
best color camera tubes

in the world.

No matter how you define
your color camera needs, you
will want to be certain you have
chosen the best tube for the job.
And no technical appraisal can
be complete without EEV
L.eddicons.

Take lag or smearing.
Because Leddicons
incorporate a unique
light bias arra rgement,
shading is mirimal. So
is differential lag. The
result is that a football
in flight will always look
like a football - not a
flying saucer!

As for color imagery, you
simply cannot improve on
Leddicons. Extended reds have
a precisely-engineered response
with an infra-red filter providing
cut-off exactly where you want it.

Or compare the highlight
image performance of
Leddicons with other tubes. The
difference is that the retention
effect is minimised by a unique
target manufacturing process -
even in the very difficult
extended red channel where
other tubes are simply unable
to cope.

You'll certainly want to avoid
blemishes. That's why all
Leddicons must satisfy the most
exacting manufacturing, testing
and quality control
standards. And it
shows - in the fact

that Leddicons average less
spotting than other tubes!

Then there's geometry. The
optimised electron optical
design of Leddicons ensures the
best possible geometry.
Registration too is equally

distortion free - we
can, in fact,

supply

computer
matched sets
for all three channels.

And what about rnicrophony?
With EEV's unique anti
rnicrophonic mesh assembly,
Leddicons provide the cleanest
pictures - even from cameras

operating in areas of high
ambient acoustic noise.

As for choice, there's simply
none better than Leddicons.
That's because the range covers
fully-interchangeable sizes and
types to suit virtually every type
of studio, EFP and ENG camera
used in the world today.

When you add up all the facts
about Leddicons, there is only
one conclusion - namely, the
definition of the best tubes for

_ yourcamera.
But don't leave it

at that.

Next time specify
Leddicons for your new

equipment and as replacements
and find out what that definition
really means in practice.

LEDDICONS
®Ledd1conrs the Registered

1rademark of EEVLead Oxide Camera Tubes.

"See us at SMPTE Booth #202·4"

EE\ /Camera&;
VTubes I:

EEVInc, 7 Westchester Plaza, Elmsford, NY 10523, USA.Tel:914 592 6050. Telex:6818096.
EEVCanada Ltd, 67 Westmore Drive, Rexdale,Ontario M9V 3Y6. Tel:416 745 9494. Telex:06 989 363.

EE\/,Waterhouse Lane, Chelmsford, EssexCMl 2QU, England.Tel:0245 61777. Telex:99103.
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If your HL-79beat!
we'I

r'Harris Coruoration. l~8:3
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Bur-ll;·9~,
r¡ive you the

Comparison. The real test. When you
have ~o make a choice between two
superb competitors, it usually comes
down to a shoot-out-a side-by-side
objective comparison of those
features and ""- capabilities
that ~ ' mean the

to you.
Harris

has
made a

The Facts
[I] Colorimetry
Mixed-field LOC, half-inch diode gun
tubes, and an advanced new beam
splitter provide winning colorimetry
and better registration than larger
tubes.
~ Smart Package™
Exclusive microprocessor time code
generation lets you record SMPTE
and VITC time code as you shoot, so
editing hassles disappear. Automatic
encoder balance, auto registration,
diagnostics and camera status (in
English) keep your camera out of the
shop and in the field where it belongs.

[ª1 Automatics
Auto registration
Auto beam control
Auto encoder balance
Auto iris
Auto white balance
Auto black balance
Auto scan failure protection
[11 Gain Tracking
The TC-90S maintains black level
under all conditions to eliminate color
shift, even with changes in gain.
[§] Noise
Minimal apparent noise at + 18 dB
gain for superb low light level
performance.
[§] Weight
The TC-90S, with standard lens and
battery, and including the viewfinder,
weighs less than the HL-79, similarly
equipped. No more "sagging
shoulder" feeling, and your pictures
will show it.
[Z] Profile
You can see to the right! Even when
you're shooting, you have an unob
structed view to the right over
the top of the camera.
~ Price
The TC-90S, with micro
processor, tubes, batteries and
a 15:1 zoom lens-a top-of-the
line camera-is list priced under
$30,000!
~ 24 Hour Service
Call us. 24-hours-a-day, 7 days
a week. Our telephones are con
stantly manned by service
engineers. and we're ready
when you need help.

Circle (63)on Reply Card

I•
The Challenge

The details of the shoot-out are
simple: We mnst have on file the
coupon below filled out by the camera
person at your facility. and a letter
signed by your chief engineer or
general manager on your organiza
tion's letterhead, requesting the
shoot-out and stating that you are in
the market for a new ENG camera.
Then, if your current model Ikegami
HL-79 (or an HL-79 you secure for the
shoot-out) meets all, and exceeds one
or more, of the TC-90S features given
above, we'll leave without our
camera -it's all yours.

There's More
To those of you who believe that

time is the true test of a product, we'll
make another offer: Forget about fill
ing out coupons and writing letters
call us today and order a TC-90S.
Then use it in the field for 30 days. If
it doesn't live up to our specifications,
we'll refund your money.

Either way, the TC-90S is a winner.
In a shoot-out, or on your shoulder.r-----------------1

1 OK Harris, prove it!
11 '.\fail to: Mark Gray. Director of Marketing,

Harris Corporation, Studio Division,I P.O. Box 4290 Quincy, IL 62305,I (21 7) 222-8200 TLX 40434 7

I
I
I
I
I
I
II ·-- ~ELET'110\~ -- - - ---

1 H11ny. nuri11rr!'rlihleof(erl'xpirl'Sfa1111ary31, 1984.

L A 11dgood luck. Your Hl.-79's going lo need ii.-----------------1

- G\.\IEH:\l'EH~O'.'\ -- - ----

-- ~T:\TI:

m HARRIS.....,
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Adjustments are made to the MTR-10
mainframe.

An MX-50508 Mark 111-8 set up for final
amplifier performance checks.

A completed MTR-10 undergoes final in
spectlon.
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Can your budget

A quality video image compression
system into the picture?

• ii.- •

.• ' "; .... - - . -

. .
¡e - -":"- - = -

Iii I I Iii1• 1ri1 . =-. II _, I í1-·•11• I • ::il · lfl. .

The SQUEEZER from Precision Echo
fits into your picture!

The SQUEEZER:
Fitting your picture
with a unique set of
special features.

The SQUEEZER:
Your affordable
alternative is
pictured right here.

• Compresses the image to four selectable sizes -
1/4, 1/9, 1/16, 1/25

• Universal image positioning within raster
• Image cropping from reduced size to zero and back
• Border on/off switching
• Adjustable size border
• 256 border colors, variable saturation and hue
• Horizontal image flipping
• Freeze frame
• Stores four preset picture parameters
• Dual joystick controls for image positioning and cropping

In today's vast universe of production applications - the newsroom,
mobile production units, post production, basic special effects -
The SQUEEZER, at under $20,000, is the Price/Performance
Champion of cost effective video compression.

If quality and cost efficiency in a video compression system
are a part of your picture ...call Precision Echo.

We'll SQUEEZE you right in.

IQj PRECISION ECHO 3105 Patrick Henry Drive, Santa Clara, CA 95054
(408) 988-0516 ·Telex 910/338-2328
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Master
the art
of color

with a
B&K·PRECISION

NTSC
generator

Model1250$883

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

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

• Crystal controlled rf, i-f, NTSC sync
• 4.5MHz audio intercarrier modula

tion: selectable 1kHz or external

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

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

BJllJ!llllll
DY NAS CAN
CORPORATION

6460WestCortland Street
Chicago. lllinois 60635 • 312/889-9087

In Canada:Atlas Electronics. Ontario
Intl. Sis. Empire Exp .. 270Newtown Rd .. Plainview. LI .. NY 11803
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Once completely assembled and checked, an MX-50500Mark 111-8is again tested
before crating for shipment.

The last three stations of the MX-50506assembly line recheck the mainframe com
ponents, adjust the headsand perform overall system checks.

An MTR-90circuit board is adjusted before installation.

Special instrumentation is required to check trie speedsof an MTR-90capstan-drive
unit. An electron microscopeproducesa videodisplay to help locate the capstanen
coder.
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In only 3 short years, the Videotek TSM-5A
Waveform Monitor and VSM-5A Vector
scope ara heading for the top of the video
test equipment market. But that should
come as no surprise. Just like our industry
leading line of Color Monitors, the TSM-5A
and VSM-5A combine state-of-the-art en
gineering, innovative features, proven VIDEOTE.K

JNC.

reliability, and competitive pncmg for
outstandingwaveform/vectorscope value.
And our aggressiveproduct back-up and
2-week delivery policy are settingservice
standards that thousandsof broadcasters,
production houses,and video usersworld
wide have come to depend on.
Move up with VJideotek.

125.North York Street. Pottstown, PA 19464,(215) 327-2292,TWX 710-653-0125 9625North21st Drive, Phoenix. AZ 85021. (602) 997-7523,TWX910-951-0621

Videotek's SMPTE: Booth #743 Circle (6flt on Reply Card
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Adjustments are made to the high speed slave duplicator unit.

Cl
ªª
:·~:d ·' .• ti r• l I) •
~~·!t"'i~-":"' _:;..: . t " ....· ~~

lb ' h I . '~~!!----~~-·~-
Kanji characters spell out the Otari motto, "For Improved Quality." Located beneath
are monthly inspection records, where employees may check the results of their ef
forts.

In the machine shop, critical tolerance components are made by hand.

The winding room.
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critical element of these operations
may be the regional service center
established in each area in which
Otari sells products. Dealers handling
Otari equipment must demonstrate
technical support capability. For ex
ample, only eight dealers are allowed
to handle sales of the MTR-90 in the
United States, and they must have
competent, factory-trained technical
backup. To bring foreign distributors
up to par technically, annual technical
seminars are held, taught by Otari fac
tory technicians. Any distributor who
fails to attend these sessions violates
his contract and may be terminated.
Also, Japanese engineers and techni
cians are sent, on a rotating basis of
approximately two years away from
home base, to temporary assignment
in other countries to ensure Otari that
its interests and those of its end users
are being served. Obviously, pride in
craftsmanship does not end with the
equipment being shipped from the
factory. What Otari makes, it services.
One of the most fascinating features

of the company's operation is its in
corporation of the Japanese virtues of
beauty, cleanliness and honor in even
the most mundane things. A tour of
the Matsumoto plant results in a bit of
culture shock for the average
Westerner. Upon entering and remov
ing our shoes (even in factories, street
shoes are forbidden) and replacing
them with sandals, Iwas treated to a
succession of pleasant surprises. The
plant is immaculate-not only in the
various test rooms in which recorders
are tested at each assembly stage-but
in every corner of every part of the
factory. Company pride is
everywhere, but is perhaps most ap
parent in the large quality-control
charts prominently displayed and
studied daily by all workers. The
courtesy displayed by staff members
to each other, regardless of rank, was
especially impressive. All of this was
even more amazing because the plant
was in the process of being expanded,
yet nowhere were there signs of the
usual chaos accompanying such con
struction.
This matter of courtesy also applies

to selling situations. When asked
about selling techniques, or more
specifically, why the Japanese
thoroughly frown on aggressive ane
an-one selling, Aoki said, "Engineers
are a very professional group. We en
courage professional people to do
their own testing and then they will
buy the right machine."
When asked what makes Otari so

successful, Aoki attributed it to Otari's
excellent sales and marketing staffs
and to the dedication of their
engineering personnel. Would Aoki
say anything bad about any of his
competitors? Certainly not. Thal is
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Make a splash - on the screen
Add some flash to your titles

NTI's new Multi Effect Keyer MEK'IOOOcan
provide a lightning halo effect around your
titles that up to now involved an expensive,
difficult, and time-consuming process. The
MEK'IOOO is the world's first unit that delivers
this stunning effect digitally and instantly to
either title character input or chroma key
signals. Th9 MEK '1000 can also color each
individual :.::haracter in your titles differently.
Again, digitally and instantly.
In additicn, you get all the functions of a con

ventional Downstream Keyer. An independent
edge generator lets you select any desired
color. Edge, Shadow, Outline and Edge Soft
ness and Thickness are also fully selectable.
You also get such features as Auto Transition,
Key Blink, Master Fade to Black, and a Selecta-

ble 10 Wipe Pattern with three scanning direc
tions. All operations are input from a compact
control panel. The MEK'IOOO is a powerful
creative tool for on-air applications or in the
editing suite. And just by adding an optional
crosspoint module, you obtain the features of a
production switcher. Call NTI America for a
free demonstration. You'll be impressed And
so will your viewers.

Tool- "or Or=atcre

~® NTI America! Inc.
1680. North Vine Street. Los Angeles California 90028 Phone (213) 462-8945
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A Hewlett-Packard automatic test system provides total testing of printed circuit
boards.

The production engineering depar1ment.

• AKG • Amperex •Ampex
• Atlas • Audiopak

• A.udioTechnica •Belden
• Broadcast Electronics
•CRL•CSI •Crown

• Coblewave Systems • DBX
• Deltalab •Electro-Voice• EXR

• Fidelipoc • lnovonics
• Jampro-Cetec • JBL • Leader

~ Instruments •Lexicon• 3-MS~J •Marti • Micro-Trok • Nortronics
Orban Associates • Otori • Phejps Dodge • Revox • Russco

•Shure • Sola • Stoco • Stanton • Surcom • Topeo
• Technics• Telex • Urei • VI F and many more.

Call us for tasi ~~~~r:~~~~JOS- 651_5752
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not the Japanese way.
One of the lesser known facts about

Otar] is that it is the largest producer
of tape duplicating equipment in the
world. It makes a full line of
duplicating systems-open reel and
cassette-as well as a fuli line of video
and audiocassette loading equipment,
including a machine to load the new
nucroeudiocassettes now becoming
popular. Interestingly, the largest pur
chasers of duplicating equipment are
the underdeveloped countries that do
not have the broadcast capability to
beam programs throughout their
countries and have to be content with
duplicating information, video and
audio, and shipping pre-taped cas
settes to rural locations for local
broadcast.
From the employees' point of view,

there is good news and bad news in
working for a Japanese company. The
yen does not buy what it used to, so
when workers retire (at age 60),
chances are they will have to watch
their pennies in retirement and even
then may be hardpressed to live com
fortably. Also, job opportunities for
those past retirement age are few. Six
day weeks are more often the rule
than the exception, especially for
young workers. The "whistle blows"
when the job is finished, which may
be closer to 10 p.m. than to 5 p.m.
On the other hand, there are

benefits such as profit sharing; good
vacations; excellent, clean and pleas
ant physical facilities; and two
bonuses each year, in summer and
winter. Summer bonus generally
amounts to two or three months'
salary, while winter bonus is usually
three or four months' salary. Perhaps
the best news is the knowledge that no
matter what your position with the
company, as long as you are a team
player and give your best for the good
of the corporation, you will be ac
corded respect from everyone,
especially the corporate hierarchy.
What about Otari's future? Aoki, like

any good businessman, did not let us
into the corporate vault, but clearly,
R&D is a major and ever-increasing
commitment. With the opening of its
R&D operation in California, under
the direction of Steve Krampf, that
commitment is real.
Aside from that, Aoki said he thinks

that multi-track equipment is becom
ing increasingly important to the
broadcast and video post-production
markets. He foresees a continuing in
terest on the part of TV viewers in
quality audio and a continued pres
sure on broadcasters and producers of
broadcast programming to increase
sound quality for radio and television.
From what I could see, as quality
sound progresses in broadcasting,
Otari ':'ill ~e right there I -T- '))))
supplying it, -.•.--J
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If you ·e not attending SMPTE but would lif:e more informa
tion 0<1 the MVP-100,complete and send the coupon bebw.
PanasorucBroadcast Group
Panasoruc Industrial Company
One F-anasonicWay
seca. cus, N.J. 07094

1 Name (Pteaee Print)

: Cornp.sny Title•---------
1
I Addres _
I
: City·-------------------

1 oI State '-------
1

I Phone( ---l BE-103L _
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Part 2

Inside CBS;,Qperations:
. .

On the road
ByBeb8 F. McClain, president, B.E'"._~cClainProductions, Asheville, NC

The author (at right) discusses equipment setup at the Atlanta Golf Classic with the
CBS crew (from left): Bob Dailey, director; Fred Dansereau, BC; and Marty Solomon,
director, field operations.

Solomon poses with a model of the new CBS mobile unit.

98 Broadcast Engineering October 1983

In the July 1983 issue of BE, the
author reported on the people and
equi ornent behind CBS Operations
in New York. Here, in Part 2, she
reports on her travels with a CBS
remote operations crew, with
special emphasis on the airing of
the Atlanta Golf Classic.

Handfuls at a time, CBS Operations
people converged at the site of the
Atlanta Golf Classic. This assemblage
of technical titans proceeded to build
a minibroadcast center from the
ground up. When the hubbub ceased
and the monitors faded from black to
on air, some three dozen people began
interacting with a professional unity
akin to the performance of a philhar
monic orchestra.
A remarkable aspect of this sports

coverage was not just that it was vir
tually flawless, but that CBS field per
sonnel accomplish similar feats more
than 300 times a year, often at seven
or more sites simultaneously.
Although some might consider this
coverage to be the technical achieve
ment of electronic gadgetry, Marty
Solomon, director of CBS field opera
tions, does not.
"People make these shows,"

Solomon said, "not hardware. Over
the last 30 years, equipment has come
and gone, but the people have stayed.
They represent the finest talent in the
industry."

Inside CBS
During the past few months, I had

the opportunity to go inside CBS
Operations in New York and to visit
remote production sites. To under
stand how CBS field operations cov
ers more than 300 remote events a
year, one must look behind the scenes,
beginning with the corporate struc
ture.
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ITYPICAL EFFICIENCY- ¡we&.
VARIAN INTEGRAL PULSER
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CONDITION

Obtain the highest UHF efficiency
witl11Varian's new
Vari;able Visual Coupler.
Broadcasters realize up to 64°Ío
efficiency from integral cavity
"H" tubes.
At Varian. "H" stands for High
Efficiency which the VA953H
and VA941lHSeries integral five
cavity tu oes deliver. From a
stand-alone tube, typical effi
ciency is43% peak-of-sync.Add
a mod-anode pulser and in
crease efficiency to 46%. At
tach a varlable visual coupler
and, without pulsing, improve
efficiency up to 52%. With the
variable visual coupler installed
and the pulser operating, 62%
to 64% peak-ot-sync efficiency
can typically be obtained.

Improved efficiency reduces
operating cost.

The payback period realized
over the cost of Instaüatlon of a
Varian varlable visual coupler
can be surprisingly short. Con
sidering the rising cost of elec
tric power, broadcasters will
make a sound investment with
the inclusion of variable visual
couplers.

Varian Microwave Tube Division
611Hansen Way
Palo Alto, California 94303
Telephone:415• 493-5675

For more information on effi
ciency improvement, contact
your original equipment manu
facturer or Varian Microwave
Tube Division.

varian
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Shown (from left) at the main announce
tower overlooking the 18th green at the
Atlanta Golf Classic are Pat Summerall
and Ken Venturi. The camera operator is
George Klimcsak.

CBS Operations is headed by Bob
Hammer, who oversees the New York
Broadcast Center, including the
equipment and manpower used there
and dispatched for remote coverage.
His multifaceted responsibilities in
clude providing technical services
needed to prepare and air CBS pro
grams. The technical services group,
accountable to its director, Jack
O'Donnell, is broken into six general
areas: videotape, film, studio services,
maintenance, central broadcast and
operations, and field operations. Al
though these departments are inter
related, field operations is our main
subject here.
Solomon, who is entrusted with the

task of managing this

Sandy Bell, technical director, checks
with Frank Mcspedon, camera operator
at the 17th green coverage using a
Hollywood crane

far-flung empire, said he thought the
key to CBS's success in field
endeavors lays not just in selecting the
right kind of people and grooming
them to meet the unexpected, but also
in fostering a teamwork attitude that
makes them unafraid to tackle
unusual situations. In doing so, he
puts a lot of faith in his managers and
technicians.
Preparation for coverage of the

Atlanta Golf Classic began months
before the May 21 air date, when CBS
Operations and CBS Sports (the
customer) agreed upon a production
budget. At this point, the two depart
ment managers reporting to Solomon
became involved.
One of the department managers,

Art Jensen, determines if CBS mobile
equipment or rental facilities will be
provided for the remote. Wall charts
in Jensen's office list assignments of
mobile units and field technical

100 Broadcast Engineering October 1983
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Vinny Castrataro (left), director of central. and broadcast
operations, looks in on the program control area at CBS
Broadcast Center in New York, where commercials are ·in
tegrated into incoming programs.

Gil Miller, technical director, operates the new Ampex video
switcher in CBS Control Room 41.

CBS Control Room 41 features the latest equipment
available.

Andy Barry, director, videotape operations, inspects 1-inch
VTRs dedicated to the adjacent CMX editing room.

On the Dan Rather News set (from left) are: Bob Hammer,
vice president, CBS Operations; Jack O'Donnell, director,
technical services; and Fred Schutz, director, maintenance.

Jim Paterson (left) inspects the videotape editing activities
in one of the CBS News editing rooms.

In CBS master control, O'Donnell (left) checks out systems
operations.

l.-......,.•
..., .•., .

Shown are a few of the 350 racks of equipment in the CBS
Broadcast Center, which support production and keep CBS
on the air.
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DOLBY"
NOISE REDUCTION
FOR THE 1980'5

•• ...

Sony BVH
1000/1100

CN226 for
Am¡:: ex
\'PR-2

Sony EVH 2000

Dolby noise reduction is keeping pace with today's demand for
high-quality sound - everywhere.With the introduction of such
products as plug-in modules forVTRs and the SP multi-track
unit, it is easier than ever before to protect all your irreplaceable
audio tracks from hiss, hum, and print-through. From broad
casting to music recording, from video sweetening to motion
picture dubbing, Dolby A-type NR reliably continues to fulfill
its original promise: effective noise reduction combined with
complete signal integrity.

Dolby Laboratories Inc .. 731 Sansome St., San Francisco, CA 9411!, IIID lb ®
Te5ephone415-392-0300. Telex 34409. 346 Clapham RoaJ, LondonSW9, o ry
Tt"~phonc 01-720-Dn, Telex 919109. "Dolby" and the double-O symbol
ase trademarks of Dolby Laboratories Licensing Corp. 533/5050
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IKEGAMl'SL
THE HEIRT01l1
lkegarñi's latest technological triumph, the H.L;fí~
heralds a new generation of hand-held broadcfa~
camera excellence. _ ~:

Engineered to surpass th~ most rigorous~ ,·,
standards of performance and introduciing feá-; _[,.
tures that aré rnasterpleces ot innovative thimkj:tig,·¡
the HL-79E'spicture qualify even exceeds that'oft::
other manufacturers' top-oMhe-line studio camef;

~~!ll\~:!,n.thefi,er,c,ety~~mpetitivevideo market w~~Q
··,~t>tf]étsl}Ope'tobe:~s.g~o9 as the HL-79[), lkegart
.-iS~heupquestione~ l~a~t~nd the ~L~7.9E\Yi~~-·
.. soon ascend to a loftier ttt~~ as King of th~ 3
·-~ungl~.Only .byse~1ngthi_~f.!Wrkable:camer~

1111action can it be fully appre:c_1(1ted. ;i;~
How great a camera isJr~;®gin with, iüs

smaller and lighter than thewo'fta'~.standard for' :
comparison, the lkegami 1-ÍL·?~D'!§irjes..And it -
has features as yet unknown to ev,i:ti;l';sophisticate
camera users: Dynamic Detail CorréCtíoo, Clhfom
Aperture Correction, High~rghtApertg:&tor,rec- :
tíoo and Auto Contrast Compressiom_PIµ$the
Hl-79E offers improvements in contrast)'.-8nge,
S/N ratio, registration, accuracy, resolutíon
viewfinder performance andmore. _ . ~-

Optional accessories íacíude the ADC-79E;?·"
Auto Set-Up Digital1Controlthe RDC-79E Reajc
Digital Control and theVF 45-3; LargéViéwfinde
The HL-79E is compatible tor use with exis(irigJ .__
HL-79A and HL-790 lenses, power suppliés,MJR
cables, and other accessories. Plus, it qan · ~ ' '

.beadapted tOthe'.
-MA-79Multicore B~ ·
~StationandTA-79/79C
·Triax Base Station.

The HC.79Eis part
of the great and prajd
:famJyof lke~~mi c~- }< _
eras and monitors ~fV-
ing many satisfiedjf · -
usessworldwide:-rdr a--~ _,..... .. ~--

í[iPlete denton~ra-;: .:
ri ,H~egárr(c· ·~+.••.,,
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.elens
.esigned
witli the

cameraman
in mind,

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

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

The lens can power zoom
from 9mm to 126mm. Or with
the 2X built-in extender from
18 to 252mm. With the low
distortion 6.3mm, to 9mm
aspheric lens attachment, it
can power zoom on the super
wide angle shots. Schneider
broadcast lensesare available
throughout the United States
and Canada from:
Tele-CineCorp.
400 CrosswaysPark Drive
Woodbury, NY 11797
(516) 496-8500

Schneider
14XENG/EFP
Tele-CineCorp. is a subsidiaryof
SchneiderCorporation of America
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Camera operator David Graham at
taches his camera to his grass mount in
vention.

managers to CBS remotes. This
2-month advance schedule cross
references events with the support
equipment to be sent, such as the
hand-held cameras, Chyrons, ADDA
still-stores and Hitachi portable 1-inch
recorders. Not only does Jensen track
the CBS staff and hardware, but he
also contracts for rental units. often
totaling 24 mobile units a month, and
an extensive listing of single items.
The other manager, Rick von

Seekham, schedules drivers and
trucks and devises shipping schedules
for support gear needed on the trucks,
weaving them into the complex web
of the season's activities.
CBS Operations owns five mobile

units, each comprising two trailers
that travel together. One trailer is the
production trailer, in which the pro
ducer, director, technical director and
audio and video technicians actually

Camera opera to· Bob
Welsh connects intn cam
era drop along course.

produce the show. Basic equipment
includes a Grass Valley switcher, a
Quante! DVE, remote contrcls for
eight Thomson-CS? cameras and an
entire bank of black-and-while and
color monitors. The audio portion
features a 24-input Ward-Beck console
that is often expanded to 48 inputs by
using four submixers.
The second trailer, equipped for

maintenance, can also house support
operational equipment such as still
store devices and graphic equipment.
When the show is over, this trailer
transports the field cameras and
much of the other equipment. To this
mobile unit, various support trucks
are assigned to carry videotape
machines, videographic equipment
and minicameras. A house-type
trailer, partitioned into three sections
(general office, producers/directors of
fice and technical manager/produc
tion supervisor office) is rented local
ly. The size of the show determines
how many vehicles are sent.

Early scouting
Many weeks before the air elate, a

field technical manager (one of 13
managers referred to as E!Cs,
Engineers In Charge) is assigned to the
event. With the producer (in this case
assigned from CBS Sports), the EiC
surveys the site to outline placement
of cameras, platforms, announce
towers, Telco drops, etc. Each deter
mines an approach for the coverage,
one from an artistic viewpoint and the
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SAM-82 saown
in attractícs
'quick-ins'all"
desk top oonsole

SAM-42
6 inputs. 4 balarced and floating Mic/
Line channels W'th48V phantom sup
ply. 2 Iape/Morntor inputs. 3 outputs,
balanced and fl<)ating.2 Main and 1
Aux. outputs. 2 nonitor channels.Talk
back channel and test oscillator.Pow
ered by internal battery pack. Size is
approx.11x11 xc3inches.Introductory
price $2,995.

SEEM PLUTO
Compact "personal" broadcast audio mixer.
3 inputs. Mono output Headset monitoring.
Returntalkback, Commentator'sfeed.Allports
balanced. Built-in limiter with warning tone
in operator's headset. 48V phantom power
availab!e.Size is approx. 8 x 8 x 3 inches.

Price $1,475.

DIGITAL E\JTERTAINMENTCORPORATION

SA'M-82
12inputs.SarebalancedandfloatingMic/Linechan
nels with 48V phantom supply. 2 Echo/Line return
channels. 2 Tape/Monitor returns. 6 outputs, all
balanced and floating, 2 are main outputs. 2 aux.
outputs. 2 monitor channels. Talkbackoutput and
testoscillator.Rearmultipin connector enables two
SAM-82sto be usedas 16in/2 outmixer.Sizeis ap
prox. 18x 13x 3 inches. Introductory price $4,975.

In Canada: (416) 868-0528
GEAR Electro Accoustics Ltd.

A SUBSIDIARY CF MITSUBISHI ELECTRICSALES AMERICA INC.

Headquarters: E9 North St. • Danbury • CT 06810 • (203) 744-3226
New York City: Suite 1530 • 555 W. 57th St. • New York • NY 10019 • (212) 581-6100
Los Angeles: 733 N. Fairfax Ave. •Hollywood• CA 90046 • (213) 468-0817/651-1699
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At the Michigan 400 race, production supervisor Bob Theile (seated) goes over plans
with EICs (from left) Walter Pile and Fred Dansereau.

other from a technical stance.
The integration of these goals, a

mutually satisfying resolution of the
problems particular to this site, has
reinforced respect between Opera
tions and its customers.
"I have a tremendous respect for the

Operations guys," said Frank Chírkí
nian, executive producer of CBS
Sports, who specializes in golf and
tennis events. "They do a hell of a job

under adverse conditions. They're
dealing with a bunch of lunatics like
me-everybody wants to do the show
his way and put his needs over the
others'. It's a delicate balance that
these Operations people have to main
tain, and they do it admirably."

For the Atlanta Golf Classic, the EiC
was Fred Dansereau. He began by
compiling lists of the technical and
production personnel assigned, equip-

ment allocated and local contacts
made on the survey trip. On large
remotes such as this, he is assisted by
a production supervisor, such as Al
Irizarry, who coordinates the plethora
of arrangements concerning hotels,
caterers, trailers, portable restrooms,
golf carts, tents, transportation and
security. Irizarry also establishes
friendly relations with all local sup
pliers and authorities, including the
local CBS affiliate.
The planning stage is crucial to any

coverage. As EICs Walter Pile and Joe
Tier explain, if the planning goes well,
the on-site goes well. If the job is going
to go wrong, it usually won't go wrong
in just one area but will come apart at
the seams. That means the planning
was not done properly. The key is
follow up; delegate and then check.
The EIC and production supervisor

arrive on-site days before the mobile
units. Camera operators and video
and audio technicians are dispatched
from a technical pool, while Cnyron
operators and videotape editors are
assigned from their departments.
Many CBS technicians are
permanently assigned to the studios,
but it is usually the pool technicians
who are sent to the remotes. Each mo
bile unit has five permanently as
signed members: drivers of the two

With om Automatic Remote Control System
yom transmitter - and yom personnel - will
operate with increased efficiency

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

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

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

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

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

Basic System $4,995.00
Additional 16 Channels . . . . . . . . . . . . 1,865.00
Plug-In Automatic Logger. . . . . . . . . . 2,499.00
Remote Video Display Coit.. . . . . . . . 650.00
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Baby Brother:
The new AT835is 4 inches ,•. :.
shorter than our famed AT815aand
its remote-powered brother, the
AT815R.Yetits performance in the
field is remarkably close.The major '
difference is a slightlywider (60º)
acceptance angle at higher fre
quencies. Credit a sophisticated.
"Fixed-Charge"element forthe truly
impressive sound and excellent
directional control.The AT835short
"shotgun" fits in whether you are
recording "actualities" for the eve
ning news, picking up dialogue for
filmorA/V, or eavesdropping from
the sidelines.

Ifyour goal is better ~'
coritrolofyour sound at
. moderate cost, your
Audio-Technicasound,
specialist has a brand new
answer. The AT835.

audio-technica
AUDIO-TECHNICA US, INC, 1221 Commerce Dr, Stow, OH 44224 • 216/686-2600
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Karen Hymes operates a Chyron in mobile graphics trailer.

trailers, two maintenance men and a
mobile unit supervisor who acts as the
"wagon master." Team members have
developed such a rapport that they in
tuitively know what each other needs.
After the two trailers arrive, support

vehicles converge from different
destinations to form a remote broad
cast center. It is interesting to note
that, years ago, CBS decided to cross
train its truck drivers in technical
areas. For example, a driver who
displayed an interest in camera work
was taught the trade by the field
camera operators and can now offer
additional services after the trailer is
parked.
Some of the camera operators arrive

early to help the technical director lay
the all-important camera cables. At
the Atlanta Open, it took two 4-man
crews two days to lay the 60,000 feet
of cable needed. During this time, six
camera platforms were erected, some
of which also served as announce
booths. Also, a large forklift with a
platform perched on the forks and a
Hollywood-type crane, using a long,
extendable hydraulic boom with
camera platform attached, were
rented and driven to a selected site on
the course.
TV coverage was set up from the

13th through the 18th holes, with
cameras at each tee, each green and
up to two spots along each fairway.
Large tripod-mounted field cameras
were in stationary positions, while
portable cameras were leap-frogged
around and plugged into strategically
located camera drops.
Three days before air time, all the

equipment was installed and in oper
ating order. Beauty shots were re
corded, along with action shots of the

110 Broadcast Engineering October 1983

qualifying rounds. These were used to
prepare the billboards that lead in and
out of the aired program and com
mercials.
Finally, as air day arrived, everyone

was on site early to make a final check
of their paraphernalia. As I drove the
course with Dansereau, I asked him
what was running through his mind.
Surprisingly enough, he said, "Tear
down. I'm not worried about the
show. I leave that to the crew. They're
professionals, and they have done
everything they can to ensure success.
I'm concerned about getting
everything back on the truck in work
ing order to go on to Philadelphia."

Physical setup
At each remote site, a compound

builds up around the mobile units and
coffee tent similar to wagons circled
for a technical assault. Among the
fleet of vehicles is a tractor-trailer
referred to as the "whale," a ware
house on wheels carrying 50,000 feet
of cable, backup and auxiliary equip
ment, connectors and a million other
items needed on remote productions.
Of the eight large field cameras,

seven have 34:1 zoom lens. In the
main announce platform studio over
looking the 18th green, the eighth has
a 40:1 lens. There are also four hand
held cameras. Although the total cam
era count comes to twelve, technical
director Sandy Bell said that effective
deployment of the minicams and the
cameras mounted on the boom of the
Hollywood crane and the forklift
made it look like a 21-camera show.
O'Donnell expects the technical ser

vices people to push CBS equipment
to the limit. When he visits the remote
sites, as he did in Atlanta, he is im-

shown is a CBS field invention, an an
nouncer's headphone/mic, which uses a
Sony headphone, a Plantronics boom
and a tiny Tram mic with windscreen.

pressed by the 100% usage of the
equipment. He does not visit these
remotes just to see how they are being
handled; he also listens to requests
and relates news and information,
first-hand, about policies, procedures
and plans being made in New York.
Audio is also important. For the

Atlanta Open, a large number of
microphones, including six shotgun
types, were deployed over the six
holes covered. Audio operators Steve
Palecek and A.J. Gulino, knowing that
audio generates excitement in TV
shows, make every attempt to have
sound quality that matches the
gorgeous pictures. For the Atlanta
Classic, this also meant special efforts
to capture the sound of golf balls.

Roles of the crew
Solomon likens each of his EICs to

the captain of a ship who plans the
cruise, sees to supplies and crew, and
then guides his ship safely to its
destination. "Their job," he said, "is to
translate the producer's request and to
see that those needs are met from a
technical viewpoint, and to make sure
that the network requirements are
met." Solomon has a keen apprecia
tion for the problems in the field
because he has been there-as a
technical director and as an EIC.
The producer guides the overall pro

duction and interfaces with the talent,
while the director gives blow-by-blow
instructions to the camera operators
and the technical director sitting
beside him operating the switcher. An
assistant director calls for the tapes to
roll as they are interspersed with the
live action.
Because of the tight CBS spring

remote schedule, two technical direc-
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Shown (from left) are video editors Bob Hickson and Hank Weiland in mobile tape
trailer.

Maintenance technicians Dan Acker (standing) and Harry Krim work inside the
maintenance trailer.

tors were used on the Atlanta Classic.
Bell, as one of the technical directors,
arrived on site early to set up, then left
for another assignment. Meanwhile,
the second, Charlie D'Onofrio, han
dled rehearsal and operated the
switcher on air. For D'Onofrio, the
hardest part of his job is "not letting
my mind wander even for a second
during the hours the show is on the
air. I can't watch the show for fear of
missing a cue or losing what I'm try
ing to do." He pre-programs all the
special effects, which are then ready
for him to use in the show.
Many of the camera operators, such

as George Klimcsak and Frank
McSpedon, are 20-year-or-more
veterans with CBS. Klirncsak's first
remote for CBS had three cameras
with one zoom lens among them.
McSpedon, of course, prefers the
present-day portable cameras to the

112 Broadcast Engineering October 1983

90-pound outfit he toted in 1968, con
sisting of color camera, power supply,
backpack with RF transmitter and
command receiver, and radio. At
Atlanta, he stood atop the Hollywood
crane, beside a studio-type Thomson
CSF camera wired with a 15-function
triax cable.
On remotes, the camera operator

depends upon the person at the other
end of that cable, the video controller
who shades a number of cameras at a
time, remotely controlling the iris,
pedestals and gains. Lou Leger and
Cal Marotta, video controllers at the
Atlanta remote, have been perfecting
their trade for more than 30 years
each. Poised with left hand on a
switcher and right hand on the iris
control, each constantly switches
among the field cameras assigned to
him. They close the iris down as the
camera operator follows the ball in the

air so that the small white object is not
lost against the pale sky, and then
smoothly open the iris as the ball
descends past the speckled trees and
onto the darker solid grass. This is
complicated by what Leger describes
as jJoater clouds, which drastically af
fect the overall light level as they inter
mittently block the sun. As the sun
begins to set, the color temperature
changes, forcing them to constantly
match the color-rendering of the
cameras.

Editing
What is not aired live is recorded by

videotape editors, such as Hank
Weiland and Bob Hickson, who have
been closeted inside the tape trailer
for days editing the billboards. The
first step in preparing the billboard is
to lay down the voice overs (sent from
New York or prepared on location) on
the videotape. Next, they add the
recorded scenes with live sound. This
video and two audios are recorded on
a second tape, mixing down the two
audios to one track. This mixed audio
is then transferred back to the first
tape in sync with the original video.
Finally, music is added.
All types of special effects and

graphics are incorporated into the
unique CBS billboards. A Quante!
DVE and two Chyrons are standard
equipment at these remotes. It is often
said that the sun never sets on the
Chyron operator. They never get a
break while on the air, because the
producer is always calling for more
and quicker graphic information. The
faster they do it, the more is wanted.
Karen Hymes, a Chyron operator for
five years, said that the hardest part of
her job was trying to anticipate up
coming demands. "I have to stay one
step ahead and watch for a clue to see
where they're going," she said. "On a
show that lasts for three hours, I have
to really concentrate, If I'm doing the
score and I daydream for a moment, I
miss a play and I don't change the
score."
If a remote compound is viewed as a

city, then the maintenance truck is its
Times Square. This truck is a dispen
sary, a field hospital in a war zone
manned by mechanical/electronic
wizards well-versed in a multitude of
realms and prepared for absolutely
anything-seemingly minor to
catastrophic. Always alert, the
maintenance staff serves as the last
line of defense.
Dansereau described these crew

members. Most maintenance techni
cians fall into one of two categories,
he said. One kind gives you a quick
and dirty solution to get you on the
air; the second, tenacious type insists
on finding the right answer no matter
how long it takes. Every now and then
you find a man that can do it either
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It wasdrivi~
Arthur out of his tree.

Fidelipac builds the broadcast industry's most
rugged, most reliable audio cartridge, by far.

Now,you know,we load those cartridges
with tape from manufacturers whose tape
meets our specifications. And we're very picky
about those specs.

Every time we discover a hub with uneven
oxide coating; poor surface bonding; ragged
edges or spotty lubrication, Arthur Constantine,

our VP Sales, goes out of his tree. He'll ship
miles of the stuff back to where it came from,
before he'll send twenty five feet of it out to you.

That's the wayheis.That's the wayweallare.
And that's why seven out of ten radio sta

tions around the world use Fidelipac Tape
Cartridges.

There's s.mply no way we'll compromise
the quality of our product.

fFc\ FIDELi PAC®\J r:J BROADCAST TAPE PRODUCTS

f,dellpacC01po1a1,onD PO Box808 D Moo1cstawn.NJ08057D USAD 609-.35 3900T::LEX 711l-d97-025-lD To11Free800 HOTTAPE
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way and knows which situation calls
for which solution, he said. Harry
Krim and Dan Acker, the field
maintenance personnel on CBS
Mobile 7 at the Atlanta Classic, are
such men.
To gain a new perspective on the

word maintenance and a realization of
how unencompassing a term it is, just
sit on a stool inside the remote
maintenance truck and watch the
world be patched up. Fred Schutz,
director of maintenance for CBS
Operations, said that the task of his
field maintenance men is complicated
by the fact that the trucks come home
to New York any a few times each
year. Therefore, all technical
maintenance of the equipment must
be done on the road, with periodic
calls to New York to coordinate
schedules and supplies.

Road work: A demanding assignment
Being on the road means knowing

more people at LaGuardia airport
than in your own neighborhood, ac
cording to Palecek. It means spending
up to 180 days away from home each
year. According to Solomon, it means
working in weather that ranges from
100°F to -12ºF in wind, rain and
snow. It means thinking on your feet.
It means pitching in to do it all, even if
it's not your job, and being a jack of all
trades plus a master of one, Solomon
said. Furthermore, he said, a field
operator might be assigned to four
remotes in a row and be gone for more
than five weeks. Typically they arrive
on a remote by Thursday, set up and
rehearse Friday and Saturday, air
Sunday, then tear down Monday,
Solomon said.
As compared to those who work in

the studios, these people are much
more on their own, physically
separated from backup or help. They
have to make quick decisions with
credit or blame resting on their
shoulders. Solomon knows that, for
his people, "There is no eraser on a
live remote. No chance to retape.
These men are not working with
scripts or following the movements of
actors paid to play for the cameras.
They must capture unpredictable
sporting events, sometimes even
history as it unfolds. It is definitely a
challenge and it takes a certain type of
person to survive the gypsy life that
keeps them so long away from home,
especially on weekends and holidays.
It's an upside-down life."
Few people can survive this

lifestyle, much less thrive on it. CBS
Operations has managed to find those
who do. For instance, consider
McSpedon. I watched him standing
50 feet in the air on the boom of a
crane tying a tarp around his camera
to protect it from the rain that was
sure to follow the lightning dancing in
the area. But even facing the prospect
of going back to another hotel room
and eating a dinner ordered from a
menu like the last hundred menus, he
said, "I love it on the road. I have to
admit it, I do."

Back at the ranch
Although field personnel are often

thousands of miles from broadcast
center, they are keenly aware of being
the extension of a larger group. They
realize that their efforts are integrated
into a structured schedule, and that
they are on an excursion from the
mother ship upon whom they are
quite dependent.

I

I
I, !

This CBS production trailer's unique construction allows side to expand, enlarging
program control room.
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All remote programs are fed either
by Telco or by satellite to the transmis
sion center inside Broadcast Center in
New York. Vinny Castrataro, director
of central and broadcast operations,
who oversees the transmission center,
the equipment center and program
control, is responsible for verifying
the parameters of the incoming feed
and transmitting it to the affiliates.
Actually, he presently handles four
outgoing networks on a regular basis.
When the broadcast center technical
update is complete, he will have addi
tional capacity.
Before the various feeds begin,

Castrataro's group must coordinate
the incoming signal levels with the
technical crew at the remote. In addi
tion to the usual program video and
audio sent, CBS often provides inter
national feeds to broadcasters around
the world. These feeds consist of
video and natural sound minus the
CBS announcers, allowing broad
casters in foreign countries to add
commentaries.

Other sports coverage
On any given Sunday during the

NFL football season, Castrataro may
be simultaneously handling seven or
more incoming shows destined for
different markets that must be coor
dinated with the pre-game NFL Today
show and with individual half-time
shows.
Harold Schutzman coordinates the

mammoth NFL (National Football
League) season coverage. All NFL
games are put into one of four
categories months before the season
begins to determine the scope of the
coverage (equipment and manpower).
As the season unfolds, many changes
are made, but Schutzman manages to
stay within the overall budget.
CBS TV Network has been broad

casting NFL games for 27 years. Last
year, it scheduled coverage of 107
games, with the majority falling dur
ing the 16-week season. It is difficult
to imagine the coordination and pre
p la n nin g required for this
simultaneous coverage, especially
when you discover that CBS has never
had a failure.
In addition to NFL games, CBS field

operations covers almost 50 NCAA
(National Collegiate Athletic Associa
tion) football games within a 14-week
period each fall. Unlike the NFL
games, which are scheduled far in ad
vance, allowing CBS to pre-plan
coverage, the NCAA TV coverage
often is not scheduled until the Mon
day before the game. Every weekend
there is simultaneous coverage of
multiple games. During the weekend
of Oct. 2-3 last year, CBS Operations
covered four NCAA games on Satur
day and four more on Sunday.
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The IVES $6950 all-inclusive editing
system outperforms others costing up
to twice ihe price. If you include
their add-ons, they cost more money
than IVES. If you don't include their
add-ons, rhey don't offer the features
of IVES. And with or without add
ons, IVES outperforms them all!
Check it out in the Price/Performance
Chart. Y(lu'll find a lot of blank
squares end a fevv add-ons.
The revolutionary IVES editing

system is a complete postproduction
2-VTR system that offers precision
SMPTE Time Code or control track
editing a' well as all pre- and post
editing functions. The exclusive
VidenMaster">' control allows you to
perform seven different motion con
trol and gdit preview functions from
a single control. No other editing
system even comes close.
The IVES system is the all-in-one

affordable, easy-to-operate, self
containe.í package-no "a la carte"
option pricing and no add-ons. There
are no cable reconnections required for
automatic dubbing or pre-striping tape.
Its user-friendly design and rugged
quality construction make the IVES
system the "intelligent" choice for any
broadcast, electronic news gathering
(ENG), cable, corporate or professional
video operation.

Compare The IVES TM Editing System
For Price/Per/ ormanee, , , There's No Comparison
And delivery is now. Call or write

for brochure or the name of your
nearest EECO authorized distributor.
EECO Incorporated, 1601 E. Chestnut
Ave., Santa Ana, CA 92701, Tel (714)
835-6000, TWX 910-595-1550, Telex
67-8420.

The IVES editing system is brought
to you from the people who designed
the first practical time code editing
system.

lEECD®
Computer Controls for Video Production

See us at SMPTE... Booths 355/357

C3 : I=<3a [Ji] t!l!i7a a a j
- - ----

EECO CONVERGENCE JVC PAfiASONIC SONY
EDITING FEATURES

IVES ECS-905 VE-92 NV-ASOO NV-A970 AU-A70 RM-440 BVE-800

SMPTE time code 'editing

Built-in pre-striping 'capability

Built-in audio mixer ,
Built-in audio/video 'routing switcher COMPARE THE IVES EDITING SYSTEM

WITH THESE ... YOU'LL FIND -
Programmable 'audio/video fades A LOT OF BLANK SQUARES AND

Non-volatile memory I
A FEW ADD-ONS.

Printer output

"Mix and match"

~VTRs with smart
interfaces

Price $6950
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Demands of different events
Football coverage, like every other

type of remote programming, presents
special challenges. Problems of white
golf balls against white clouds give
way to the frustrations of following a
quarterback's clever hand-offs.
Each sport and special event has its

professional headaches. For instance,
basketball games, often held in large
civic arenas that book a circus or a
rock concert the night before, usually
require that the field crew begin setup
at 2 a.m. the day of the event.
Handling remotes outside the

United States can be particularly dif
ficult, because the mobile units usual
ly are rented with full crews. Roxana
Dunnette, an EIC for CBS who often
handles international remotes such as
swimming/diving and boxing events,
finds it frustrating to interface with an
"unknown" group as opposed to work
ing with a CBS mobile unit and crew.
It has made her appreciate the high
standards maintained by CBS.
Special events like the Daytona 500

auto race and the NFL Super Bowl
coverage (with its 26 vehicles and 25
cameras, amounting to one for each
player on the field) are so immense in
scope that planning begins a year in
advance. These events become more
than games or races; they are happen-

ings. As one technician said: "Super
Bowl is like a circus. The game ap
pears to take a back seat to the hoopla.
There are 20-30 cameras and 70 mies.
We're on air for five hours and we
cover parades and bars for fan reac
tion. The 'color' often seems more im
portant than the game. It's our biggest
show, and I'm proud when CBS
selects me to help do it."

Dealing with problems
Through years of experience as an

EiC, Tier has learned that no show
is ever easy. "You can go back to an
event four years in a row and have dif
ferent problems," he said. "That's why
we keep detailed notebooks." He was
referring to the rows of black
notebooks that line the walls of the
field operations area at Broadcast
Center. These CBS field history books
help the E!Cs save time and avoid
trouble when an event is repeated.
Sometimes there's no history, and
sometimes there's no time to plan. The
toughest ones can be the small ones
where there is no preparation, and
they just have to go in and wing it.
Dealing with problems often means

doing on-site engineering. On the
Atlanta remote, I saw many examples
of innovation under field conditions,
some of which stemmed from

manufacturers' tendency to design
mainly for the studio. In one example,
the field people had fabricated a small
headset for the announcer to wear.
This consisted of a Sony Walkman
headphone, a short Plantronics boom
and a tiny Tram mic. A quarter, glued
to the side of the headset, helped
isolate the headphone from outside
sound.
Camera operator David Graham in

vented a quick setup device to steady
his portable camera when he stoops or
lies down to capture a putt. His grass
mount is a tripod head on a mount
with four long, thin spikes that push
easily into the grass, but causes no
damage. It is easily leveled and does a
magnificant job of steadying a
camera. Solomon gave approval for
the field shop to construct the device,
encouraging his staff in efforts to do a
better job.
Such ingenuity is not confined to

equipment. To mask some audio
distortion behind an important inter
view, the field crew spent hours in the
woods audiotaping birds chirping and
dogs barking. When mixed with the
interview, no one noticed an intermit
tent h.irn,
Even with all the planning, there

can be minor and major problems. For
instance, being in the tightest

Until now, no comP-onent
video system on Earth
has been complete.
Shlntron 390. The world's first and only BetaCam (Y,R-Y,and B-Y),and for general purpose

component video switcher and editor-interface. (R.G,B).It can be driven by time code, and itsspecial
Now your M-format, BetaCam,or Quarter- Convergence port along with a standard RS-422

Cam tapes can receive the full range of editing, port permit direct interface with most professional
effects,and other post-production techniques used editors. And, its two independent microprocessors
on standard NTSCmaterials. Never possible before, malee it smart enough to perform a wide variety of
because there was no suchthing asthe Shintron390. intelligent, programmable functions.

The Shintron 390 is the first switcher that The Shintron390is the missinglink. Without
can handle the three separate video component it no component video systemiscomplete. Call now
channels simultaneously; for M-format ~- .,_. for more information.
(Y.Land Q), e,• ~~--- ---..----._• = ..-J •.••••••.

- • . ::!!!!'I... ..,.....,--
~

CUllNTRON

'·Shintron 390lets you mix, wipe,
key, edit, and post-produce

;;.component video tapes with the
same flexibility of NTSC systems.

SHINTRONCompany, Inc.: 144Rogers Street, Cambridge,MA02142/Tel:(617)491-8700/Telex:921497
Shintron Europe: 198AvenueBrugmann,1180Brussels, Belgium/Tel:02-347-2629/Telex:61202
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The lir:eage of the
248 Component Series
includes the largest and
most sophisticated audio
consoles in the world. 248 ·
a manufactured console with
custom capabilities and an
uncompromised heritage -·
Quad-Eight qualityand
experience!

QUOd/@IQhl" el..ecl"l"ODIC!i
11929 VoseStreet,North Hollywood,Calífornía91605
Telephone:213-764-1516 Telex:662446 QUADFATHERLSA
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Lou Leger, video operator, shades three
cameras assigned to him.

telephoto setting of a 40:1 zoom lens
on a camera mounted on a metal
tower and having some kid climb the
tower can result in a jittery televised
shot. And, having five out of six
cameras go down an hour before air
time can be disconcerting. When this
actually happened, CBS field opera
tions did not panic, but fixed them
one at a time.
The difference between success and

disaster is often a simple action by one
man. Once, when Schutz was working
in the field, the feed to New York was
lost. He spotted a severed cable and
held the two ends together for the en
tire show. Splicing, even quickly,
would mean going off the air for a
minute. He preferred to hold the
cable.

Worries and attitudes
The omnipresent worry on any

remote is the possibility of losing
power. As air time approaches, each
person worries about all systems be
ing debugged. Pile summarized it by
saying, "The only thing you can't buy
is time. You can spend money for
equipment or manpower, but you
can't buy time. So, when that clock
goes straight up, I'm on the air and
that's it."
Sometimes it's good to have a prob

lem crop up so the crew thinks that it's
out of the way. They tend to get ner
vous when everything's working. Be
ing prepared is the name of the game.
Crew members discuss new ideas dur
ing travel and off time. To them it's
not just a problem of making the
system work, but of providing for as
much backup as is feasible. Total
redundancy is the aim. Usually Telco
lines back up satellite feeds, but
sometimes further redundancy saves
the day. Once, when a football fan
turned the main power switch off out
side of a rented van feeding the Telco
lines, New York did not lose the feed
because a second routing had been set
up through the local affiliate.
Solomon said that often a separate,
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Charlie D'Onofrio, technical director,
checks out switcher inside production
trailer before air time.

audio-only program Telco line with
different routing than the line carry
ing program audio and video is leased
so that, if the main line is lost, the net
work can carry the audio portion until
video is restored. The networks have
found that audiences are more likely
to stay with a show if audio remains
and video is lost than vice-versa. Cov
ering all the bases, anticipating poten
tial problems, is truly what makes
these people pfoessional. It's an at
titude that no one can outline in a pro
cedure book or job description. When
asked what kind of people he was
seeking to put on the road, O'Donnell
unhesitantly responded that he looks
for anticipatory people. That's a key
ingredient for remote operations.
There is little dividing line in the

field between labor and management,
technicians and supervisors, produc
tion people and operations people.
The overall attitude is an outgrowth of
cameraderie.
"These field people are like moun

tain climbers all tied together ascend
ing a peak," Solomon said. "If one
falls, all could go. They are so in
terdependent. Their competence,
dedication and teamwork is vital to
success."
This entire attitude was summed up

when Schutzman said that the crew
rarely even knows how many markets
are receiving a remote telecast. "It
doesn't matter to us," he said, "We're
going to do the best we can if the
whole show is being fed to only one
monitor somewhere."

Rewards
People who work on the road for

CBS are paid well for their services
but, for most of them, it is not the
money that keeps them in the field. It
is not the hundreds of Emmys that
they have won for unbelievable
coverage such as the Super Bowl in
Michigan and the Daytona 500. It is a
feeling of being your own boss, a
special feeling of accomplishment. It
is the pride of rising to the occasion in

adverse conditions and tackling the
most demanding job of your career. It
involves the inestimable gift of know
ing you've gone the distance.
For some, it is the reward of being

there when history is made, such as at
Kennedy's Inauguration, John Glenn's
first space flight and the landing on
the moon. As Dansereau said, "There's
one show I'd do again for no pay-the
bicentennial celebration with the tall
ships. I'll never forget the feeling as I
stood on the deck of the Aircraft Car
rier Nimitz in 1976 and rode into New
York harbor with those tall sailing
ships."
According to O'Donnell, "Each year

there are more and more events for us
to cover. And many of our experi
enced field personnel will retire in the
next 5-10 years. We have many good
young people, but we need more of
this special breed. They have strong
personalities, and this is both a virtue
and a problem."
Dansereau has his toughest time

dealing with people problems. Still, he
said, "If we had robot-like men, we'd
never get on the air. On any job, I try
to keep two things in mind: to remain
sensitive to the individual and to make
the job fun. Sometimes the crew plays
elaborate pranks on you. You have to
know when you've been had, and
laugh about it."

Wrapping up the classic
As air time approached, I wondered

what was happening at the other loca
tions where CBS field operations per
sonnel were setting up, airing or tear
ing down. I tried to fathom how you
manage an operation that can execute
up to seven remotes simultaneously. It
boils down to skilled people serving in
an outstanding organization. Solomon
expressed his pride in those people,
proclaiming that they were the best
field people in the world.
The cables were laid, all systems

had been tested and internal com
munications checked. The crew had
covered all the bases, and they were
confident that everyone else down the
line had done their jobs so that there
was little chance of technical error.
In Atlanta, their efforts culminated

in 90 minutes of coverage Saturday
and two hours on Sunday without a
hitch, under adverse weather condi
tions, and with no loss of signal.
As I left, watching the remote crew

tearing down to embark on its next as
signment, I realized that the crew's
overall task lies in anticipating every
conceivable problem and taking the
fail-safe measures before the technical
director fades from black to on air. I
had seen this done first hand, by the
professionals of CBS Operations,
at home and on the
road. I:r :)))))
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Tt1e Bosch BCN family.
Type "B" masterquali'W
generation to generation.

The superior quality of Bosch
1-inch Type "B ' videotape recording
has always been accepted by tele
production professionals.

That super iority has made Type
"B" the preferred tape mastering
system-the videotape equivalent of
film negative.

No matter what the ultimate
distribution format-2-inch, 1-inch
Type "C," U-matic-the quality is
better when "B" is the master.
Here's why.

Quality is inherent in the design.
The Bosch BCN family was

designed for the stringent demands
of 625-line systems. So it has a very
comfortable performance reserve in
525-line NTSC systems.

High head-to-tape speed gives
BCN recorders a leg up in signal-to
noise ratio.

And superior head-to-tape con
tact yields cumulative chroma noise
advantages. So the BCN gives clean

pictures even after the most complex
post production, with low sensitivity
to dropouts.

With the BCN, even a sixth or
seventh gen eration tape is broad
castable!

Start with film or tape.
If your production is shot on

film, you can retain a lot more fidel
ity if you transfer to Type "B" before
duplicating in any format.

If your production is shot on
tape, you get a head start on quality

BCN21.At only 17pounds it's highly
portable. Withall the quality inherent in
the Type"B" 1-inch format.

BCN51. Theworld's preferred 1-inch
videotape mastering system.
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if you record and post produce on
Type "B."

Generation to generation.

Models for all requirements.
The Bosch BCN family includes

1-inch recorders for every requirement.
For field production, the super

compact BCN 21 weighs only 17
pounds.

The BCN 41 is ideal for mobile
units. It's compact, too, at less than
150 pounds.

The BCN 51, perfect for studio
use, has a built-in time base correc
tor and sophisticated monitoring
capabilities.

With our digital store option you
can have superb slow motion, step
motion, and stills, plus fast visible
search.

You can go further with video
tape still storage, quad splits, quad
freeze, and mirror effects. Plus long
play versions.

And all BCN models, including
the portable BCN 21, have identical
performance specifications. With
absolute tape interchangeability from
system to system.

Why not the best?
Top production facilities across

the country-and the world-are
moving to Type "B" mastering.
Because better "B" masters don't
cost any more than "C" masters. So
why compromise?

Your local Bosch-Fernseh office
has full details. Call today. Or write
Fernseh Inc., P.O. Box 31816,Salt
Lake City, UT 84131, (801) 972-8000.

BOSCH

®1983 Fernseh Inc. All rights reserved.
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Field report:

Wilmore 1409-24
Uninterruptible Power Supply

1409-24UPS system

EQUIPMENTRACK

PROTECTED~ac LINE EXCITERFOR
FMTRANSMITTER

1409 UPS INVERTER
lkW

MAIN ac o------<
POWER

CONTROL
TELEMETRY

24Vdc
20WTO

COAX SWITCHI STANDBY ANTENNA
ANOl!ATTERY

BANK CONTROL--.-- 5WTO
TRANSMITTER

STL RECEIVER

OUTPUTS

DIGITAL REMOTE
CONTROL
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Figure 1.Typical application for the UPS inverter.

By Jerry Whitaker, chief engineer,
KRED-AM/KPDJ-FM,Eureka, CA

The Wilmore Electronics Company
1409-24 Uninterruptible Power Sys
tem (UPS) is a versatile device that can
provide continuous power to a pro
tected load. Typical applications for
the 1409-24 would be providing stand
by power for a translator, low power
transmitter, data processing unit, test
and monitoring equipment, or remote
control and telemetry gear.
The application for which our sta

tions purchased the system is shown
in Figure l. With this arrangement,
we have a low power "standby trans
mitter" system in case of a power com
pany failure or main transmitter prob
lem. A future addition will be the in
stallation of a diesel generator that
will power the station building in case
of lost utility service. The UPS will
then be called upon to provide power
to the standby system for the approxi
mately 10 seconds the generator needs
to get up to speed, and the 2-minute
warmup time the transmitter is al
lowed following a power outage. This
will result in no lost air time, regard
less of the situation. The standby
transmitter system shown in Figure 1
can be constructed for less than $500
(not including the backup power sup
ply and exciter) and, in most situa
tions, will provide acceptable cover
age over the city of license.
Although the Wilmore UPS system

comes in a number of power ratings,
this report will focus on the lOOOW
model. The unit's list price is approxi
mately $1250 at this writing. The only
additional cost is for the batteries. The
1409-24 is available only for 24Vdc in
put. Other models are available for
12Vdc or 48Vdc inputs.

www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


SAVE
$340°0
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Now you can buy this
solid-state simplicity for
hundreds less than
many tape delays cost.

Comex's new
Bleepmate-675/11

a simple yet sophisticat
ed, fixed, 6-second solid-state
delay, has no moving parts
(so technical and on-air tal
ent aren't bothered by end
less tape/head upkeep). And
the 675/11has a broad +
1dB, 20Hz to 7.5KHz response.
Its low price makes systems
redundancy practical, too.

• Limited offer.
• Call or write now.
·Sale ends
12·31 ·83

Comex Systems
2 Columbia Drive
Amherst,
N.H. 03031
(603)889-8564
Telex 953120

COM EK
SYSTEMS

A Division of the Successor Corporation

J[~""'""UTILLJTY ST:~u°sa~¿~~;ORac
LINE

BATIF.RY
TEAMlf~ALS

OUTPUT -- \l

CHOKE [ I :
---<I----''

~BBERS
V

-- INVERTER I
-- TRANSFORMER

UPS POWER OUTPUT

o------- I ~ 111 CHANGEOVERRELAY
CONTROL

Figure 2. Block diagram of the 1409.

Figure 3. The stepped square-wave output of the 1409UPS inverter.

Operation
Figure 2 shows the block diagram of

the 1409-24. In the normal mode, the
utility company line connects directly
to the ac output terminals. If the utility
line drops below a present level of
90Vac, or disappears completely, the
inverter will start and feed the load
from the battery supply. This transfer
is accomplished in less than one cycle,
so no load disturbance is experienced
in most cases. When the utility feed is
restored, the 1409-24 will switch back
and turn off the inverter after a delay
of 5-7 seconds, allowing the power
company line to stabilize.
The batteries are charged during

normal operation by an internal bat
tery charger set to maintain a voltage
across the de supply of 27.3V for the
24V input version. The battery is pro
tected against excessive discharges or
faults by a front-panel circuit breaker
and a circuit that switches the inverter
off if the de supply drops below 18V.
Front-panel LEDs indicate the status
of the inverter and the battery discon
nect circuit breaker.
The lkW unit is available with a

factory-set output of 115Vac or
230Vac. The output is capable of ap-

proximately a 2:1 current surge of
short duration, as would be encoun
tered with an inductive load. The out
put frequency is 60Hz for the 115V
unit, and 50Hz for the 230V connec
tion. The frequency stability is
± 0.15Hz with load and line varia
tions. The efficiency of the 1409-24 is
greater than 80% from one-half to full
load.
The output waveshape, as shown in

Figure 3, is a 3-level step approxi
mation to a sine wave. The ratio of
peak to rms voltages of the stepped
square wave is nearly that of a sine
wave. The use of such a waveform
results in considerable savings in the
cost of the unit and improves the
operating. efficiency over comparable
sine wave units.
The operating temperature range of

the 1409-24 is -20ºC to· + 55°C. It
weighs about 58 pounds and measures
!r'x12"x16".
Installation of the unit is simple,

and there are no user controls to ad
just. Documentation of the 1409-24 is
good, however, no theory of operation
or component layout sheets are in
cluded. They are available upon re
quest, though.
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INTRODUCING
THE NEW PRIMUS"

AUDIO COMPONENTS

(.") ••.1-•••.~ ~--~.e;~~~~~,,
•••..•••'\,~ ~ ~\~ Powerfulperformance

i°'~~ '~ in the palm of your hand.'-' '1.~ PRIMUS (Prée-rniis); an array of compact, performance-
""'\.'\.,. engineered audio electronics from Ramko Research.,.,~>~The new PRIMUS components are unlike any professional audio

~ equipment you've ever used. Never before has so much advanced per
formance besn put into such compact and rugged packages. Rarely have
you had ava !able so many features and options to help get the job done.
Never have you had a three-year warranty that's backed up by factory
certified prcof-of-perforrnance.

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

Here's a partial list of models currently available:
: Lab standard mono or stereo turntable preamplifiers.
C Dual and quad input, gain selectable microphoneiline amplifier mixers.
:::::Audio distribution amps from three (3) stereo/six. (6) mono up to
eight (8) stereo/sixteen (16)mono outputs. All models feature
individual recessed front panel adjustments or optional high
resolution, conductive plastic potentiometers.
:::::Mic/Line equalizer amplifiers with balanced I/O and. up to
±15 db of reciprocal equalization.
: Expandable audio consolemixers with cueing, selectable EQ,
metering phones and monitor.
: Voicegard?' combination limiter/compressor, noise gate
with variable .hreshold and slope ratio; gain reduction metering.
C Signal precessing VCA's with six (6) independently con
trolled channels. DC remote control with balanced outputs.
[ RIP and p.ayback, stereo and mono NAB cart machines.

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

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

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

All !C's plug
into gold plated sockets. All models
feature quick disconnect I/O connectcrs and
require only 1% inch standard rack hf ight.

We've taken another important step, too.
When you invest in PRIMUS, you receive a Cert.fied

Performance Gold Card that instantly puts you in touch with
our Technical Assistance Department en a toll-free line. Just call
in your registered serial number and you're in touch with the advice
you need.

Toput PRIMUS audio components to task on a free two-week trial,
call toll free (800) 821-2545 or contact your nearest Ramko Research
sales representative or distributor. Put the powerful performance of
PRIMUS in the palm of your hand.

PRIMUS audio components zre sn
array of compact, performance
engineered rack mountir g Jr
tabletop packages.

PRfMIUS is a division of Ramko Research, Inc. 11355-AFolsom Blvd., Rancho Cordova, California E5670
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Figure 4. The test setup used to test the 1409.

Figure 5. Rectified output of the test setup.

Manufacturer's claims: Wilmore 1409-24
The 1409 is available for an in

put of 24Vdc. The standard out
puts are 115Vac, 60Hz and
230Vac, 50Hz. Otherdc input ve~
sions are available.

•Power rating. 1000VAcontinu
ous with approximately 2000VA
surge capacity.

•Battery voltages. 22·29Vdc
(26Vdc nominal).

•Output voltages. 115Vac,
60Hz, 10. 230Vac, 50Hz, 10.

-Output waveshape. 3-level
step approximation of a sine
wave. The ratio of peak-to-rms
voltages of this waveshape is ap
proximately that of a sine wave.
Third harmonic distortion of a
square wave is largely eliminated.

•Frequency stability. + 0.15Hz
with load and line variation and
+ 0.02%/ºC temperature coeffi
cient.

-Inverter efficiency. Greater
than 80% (from one-half to full
load).
•Protection. Circuitry is present

to protect the inverter against
reversal of de-input polarity, over
loads, short circuits and ex
cessively high or low battery
voltage.

•Operating temperature.

126 . Broadcast Engineering October 1983

- 20°C to + 55°C.
•Size and weight. 9"x12Y2"x16".

Approximately 58 pounds.
•Automatic transfer. Under nor·

mal conditions, the 1409 passes
commercial ac power directly to
the user's load. Upon interruption
of commercial power, the unit
switches to inverter operation in
10-15ms.When commercial power
is restored, the 1409 delays
several seconds before switching
back to normal operation to en
sure that commercial power has
stabilized. Upon return to normal
mode, the internal battery charger
begins to recharge the batteries.
•Batteries. Standby power for

the system is provided by external
batteries maintained at full
charge by the built-in battery
charger. Backup time is de
termined by the rating of the bat
tery bank employed by the
customer. The model 1409 is avail
able for 24Vdc batteries. Batteries
are not supplied with Wilmore's
UPS unit.
•Battery charger. The battery

charger is a well-filtered, current
limited charger, factory-set to
charge lead-acid batteries. The
charger will provide a maximum of
3A at 27.3Vdc.

Circuit description
As shown in Figure 2, power from

the utility line is routed through a
relay to the output terminals. This
power also drives a battery charger
circuit that will deliver a maximum
charge of 3A at 27.3Vdc. Upon loss of
commercial power, the sensing cir
cuitry will start up the inverter and
switch the output from the normal
line to the UPS supply. This transfer
occurs within 10-15ms. The timing
circuits and output modules are
shown in Figure 2. The output of the
inverter is filtered by a choke and
resistor-capacitor snubber network.
The control circuitry includes battery
undervoltage sensing, ac line condi
tion and inverter status.

Test results
The Wilmore 1409-24 UPS unit was

bench tested at KPDJ for several days,
during which all results indicated that
the unit meets its published specifica
tions. The test setup used would be a
typical load for this type of device.
(See Figure 4.) Most of the measure
ments concerned the effects that the
3-level step wave would have on the
equipment it typically would be used
to drive, such as an exciter, STL or
remote control unit.
As mentioned earlier, Figure 3

shows the output of the step-down
transformer, T-1. Ringing can be seen
on most transitions, but that is to be
expected with this type of waveform.
Loading the transformer had no ef
fect on the transition ringing.
The output of the rectifier bridge

gave the display shown in Figure 5.
The 120Hz spikes are approximately
equal in amplitude to the ac waveform
on the secondary of the transformer,
shown in Figure 3. These spikes easily
are filtered out by adding as little as
0.0lµf across the rectifier output. In
fact, a long piece of coax to the fre
quency counter eliminated most of the
spikes. Figure 6 shows the rectified
output with a lµf filter capacitor
across the diode bridge. Noise is re
duced to a level comparable to that of
a circuit being fed with a sine wave,
rather than a stepped square wave.
The waveform shown in Figure 7 is

the output of the step-down trans
former in the test setup, when the in
verter also is driving a noisy, 6A in
ductive load (motor). The effect of the
motor brushes can be seen in the in
verter output at the high and low steps
as modulation of the sine wave. This
is not surprising, because the choke
and resistor-capacitor snubber net
work at the output of the inverter
would tend to present a high im
pedance (relatively speaking) to noise
generated on the load side of the sys
tem. The filter is designed to prevent
noise or transients from being trans
ferred from the inverter output to the
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TIFFEN FILTERS
ARE THE

INDUSTRY'S
FIRST CHOICE.

Most major 'manufacturers of
video cameras instali Tiffen filters
as original equipment in the filter
wheel behind the lens.
Most major TV stations and studios
use Tiffen filters in front of the lens.
Why? Because cameras are only
as good as their components.
When quality components are required
Tiffen filters meet all the requirements.
They're rugged, reliable, precision
made. And the performance is
always outstanding.
Superior technology and quality
craftsmanship combine to make
Tiffen filters the industry's first choice.

Tillen Makes Filters For:
Ampex Harris Rank TaylorHobson
Angenieux /kegami RCA
Canon IVC Schneider
Fernseh Marconi Thompson
Fujinon Nore/co And Many Others
GE Phillips

Write for new
Professional Brochureand Price List.

T~FFENº
Professional Products Division

90 Oser Avenue, Hauppauge, NY 11788
(516) 273-2500 TELEX 96-7748
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Figure 6. Rectifi=idctJt::>utof the test setup IAlith1µfof filtering.

Figure 7. ~c in·;e-t~::u:tput when a noisy inductive load also s bs
ingdriven.

load, not :he other wa:- around.
The 14tl9-24 ts somewhat soft on

regulatior:.. Dumping farge .oads on
line will drop zhe ou::¡:wt iJ.Oltage~
much as 15%. Recover¡ fio a nsar
normal voltage occurs ?V .tnin a sec
ond or so For this reason, Lwould r:c:
recommend the 1409-:i!4L:PS unit for
use with widely varyiagIoads, unless
such dips can -be tolerated by othe;
equipment on tne linee
Measuring the output -cl.age of th.s

type of a unit is not as straightforwerd
as you rr:ight think, Eeca.rsa the out
put waveform is not a s.ne wave, a
true-reading rrr:s [iron, vc:r:e)vnltrr etee
is required to accurately .r.easure tt::i
output otthe inverter, -=:1.emore ccrr.
mon peas of average .readmg ac volt
meter will not always give a true
represen::ation -of the >1ott3.;gJ3.
The to::al harmonic cfs:cr:ion read

ing of the inverter oct;iut is approxí
mately :::3%, as compared, with the
typical 3:i¡ºdistortion :r:1 E .rtility corn
pany feed. This readíng.Li most appli
cations, will have no Ef:ec:. In ·fact,
measuring THD or: E square wave is
largely a waste of tirre.
In summary, we found iie Wil::nare

UPS system to be a low cos., h.gh par
for.nance alternative fo the- much
moce expensive and much less effi
cie::.t sine wave inverter. Th:.s system
can be used to power mos: equipment
used at a broadcast installation with
no difficulty.

Edi'or's note:
T-.e 'i3ld report is an exclusive. SEfeaklr= for broad

casters. Each will be prepared by me sta ff of a beoad
cast station, production facility or co1S-Jlting firm.
The nmt is to have the equipme-rt !3S!ECon-stte The
aut-or is at liberty to discuss h s resea-ch wib in·
dustry 1-;iadersand to visit other broadcaeters a~d/or
the mar ufacturer to track down ::erthecitiacts.

I1 each field report, the authcr will djscuss the full
applcability of the equipment to zroadcasctnq, lnclud
ing :iersonal opinions on good 'ea:ues and serious
lirrotations-if any.
hessence, these field reports are precared bv the

inCLstry and for the industry. ~v'•nulEctuBr's suoport
wil be limited to providing loan ecutorient and to
aici1g lle author if support is req .iessec ir some.area.
l. is rhe responsibility of Broadcast Erglneemg to

pu::ilistr the results of any pd:CE tes:ed, whether
positive or negative. No report s100 d be considered
an endorsement by Broadcast En·~ine•rlng br or
ag;in>: a product.
=or more information on :the 141l9'24, ccntact

Wi010"3 Electronics, P.O. Box 1329, -Hns:iorou(fl, NC
2Rl&
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Harris Broadcast Microwave: As the name
implies, we're a member of the Harris Br02c
cast Tra ismission Division. And that gives us a
lot more clout.

Srcaking e f changes, we've made som :-sig
nificant ones sine e we started out as Farinc.i Vid-o
more thi,n ten yc irs ago. Today we e ffer a :•r:iader
array ofsvsicms .md products for the broadcast ia
dustrv. From ad"anccd portable video micx wave
transmitters and receivers for E~G, to fixed oasebaod
and heterodyne rticrowavc radios for CATV, S1 LI
TSL, multihop. .ntercnv and satellite back-l au. app.i
cations. -\nd our F,\t\ Channel Subcarricr Systems have
become 1he ind uetry standard.

For rail roa .is, telephone and pipeline COIT panics,
and other com men carriers, we provide high y re.iablc
portable microwi ve transmission svsterns for em-r
gcncv restoration of vital communication
svstcrns.

\\'e offer more than microwave
iransmis .ion cqi. pmcnt , acccsso-ics

nd antenna systems. \".le prov ide turn-key
ser-ices, includ.ng systems engineering
support, installa.ion and trailing.

What's more, we still have the same
enviable reputatior, for making products
arid svsrerns to the highest standards of qual
i:y and performance And wh en it comes to
afte=rne-salc service, v.e won't run out on
you wnen your warran.y does

Fortunately, some things never change.
To get to know us, our products and

services better, call on= of om sales offices
li: ted ce low. Or econtact Harris Broadcast
M:cowave, 1630 Bayport Avenue, San

Culos, CA 940/•); (415) 5=15-3500.

~HARRIS\&I

"Visit us at Sr.'IPTE, booth 731."
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Plant tour:

' It - '

Corporation
By Bebe F.-McClain, president, S.F. McClain Productions, Asheville, NC

ADDA Corporation, known for its
broadcast still-stores, TBCs and frame
synchronizers, recently moved its cor
porate headquarters and manufactur
ing operations to new facilities in Los
Gatos, CA, part of the famous Silicon
Valley.
The new facilities include 14,000

square feet of office space where the
president, William B. Hendershot III,
and his 25-person sales, marketing
and administrative staff are housed.
The 29,132-square-foot manufacturing
plant adjoins the offices.

ADDA's main product line consists
of the following:
• ESP still-store;
• AC 20A dual-channel video process
ing system;

• VW-1 TBC/frame synchronizer (for
3/.-inch);

• VW-2 TBC/frame synchronizer (for
t-inch]:

• VIP-{Video Image Processing); and
• MAC-(Multiple Access Controller).
ADDA employs approximately lSO

people to produce and market these
products.

Shown is the ADDA facility in L•JS Gatos.
The factory is to the eft; o~fices to _theright.
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'The Otari 0" 'FourCfzanne[MARK III/4 &
;/:z" C£igfitCfzanne[MARK III/8

At Otari, the focus of our work is on innovation and problem solving. These
values are carefully reinforced by our dedication to quality: they are inherent in
every tape recorder we engineer.

The new MARKII!/4, 112" four channel production recorder and its
-..... companion eight channel version are the embodiment of this philosophy.

" ......__ Both compact recorders are designed with microprocessor circuitry
·-,.. for smooth, responsive transport control and precise electronic counting

, with an L.E.D. display. True, three head design, selectable +4 or
-lOdBm input and output levels, 1517.5 ips with continuously variable

speed control, 10-112"reel capacity, cue control, and dump edit deliver
flexibility that makes your production work moue faster. Both models feature selectable headphone
monitoring for all channels, a multiple frequency test oscillator and positive-locking NAB reel hub
adapters. To achieve every last dB of performance, you won't find a competitive machine that lets you
get your hands on a full complement of adjustments as easily.
Add fo all this, mastering quality sound and the specs that guarantee it. And,

the ability to interface to SMPTE time code synchronizers.
Built with the reliability and craftsmanship that have become the hallmark

of our reputation with our 5050 Series two channel machines. we 'veonce
again advanced the broadcast industry '.s most advanced and affordable _,_.--...l........
professional recorders. ......._
From our hands to yours, the new MARKIII/4 and its companion, the MARKI!!/8 are engineered

like no other tape machines in the world; with qualities you can hear and feel.

[!}fjfjfl]Q~'Iechnoloqu You Can %ucfi.
Otari Corporation. 2 Davis Drive, Belmont. CA 94002
Tel: (415) 592·8311 Telex: 910-376·4890
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Rick Kundert, plant manager, holds an A-D conversion chip in the factory component
inventory area.

The manufacturing process in
volved in producing the highly tech
nical, computer-based line of ADDA
equipment is a mixture of automated
and manual procedures. Almost half
of the floor space in the plant is
devoted to testing, inspecting and
quality control.
ADDA buys component parts from

many different US suppliers. The
basic microchips involved in the
analog-to-digital and digital-to-analog
conversion are supplied by TRW Cor
poration. Working closely with this
semiconductor manufacturer, ADDA
helped develop the chips essential to
its equipment.
The basic disc drives, such as that

incorporated into the ESP still-store,
are purchased from outside venders,
and the sheet-metal frames are fabri
cated by suppliers. Other than that,
ADDA builds everything from compo
nents and circuit boards.
To keep production on schedule,

ADDA maintains a large stock of all
component parts for the equipment it
builds. After the manufacturing

Affordable Random ,Access Video Cart Systems
Costeffective modular, and expandable

Component
--4 Switching

,,1 and
·' ~_.,.,:-~ Processing
,j . --~ Modified '4"
l. -.-e - U-MaticPlayers with

Y-C/DOCoutputs or Yz" Type M with
YIQoutputs are switched through
our vertical interval Matrix
Switcher into a
component HRS MINS . 3ECS FRAMES
TBC. l~i.r_.,._~aK~am
Automatic
Directory
Reading v ., .,

Cassettes are
loaded randomly into any e::npty
deck. They rewind automati::ally to
the head and the directory, contain
ing a 4-digit reel IDnumber with
precise start and finishtimes o: each
segment according to their locution
with reference to SMPTEtime code is
recdinto memory The status indi
cating IDfound and VTR
location isdisplayed on
the terminal.
Send for Brochure
Lake SystemsCorporation,
55 Chapel Street,Newton,
MA02160 617/244-6881

©Lake SystemsCorp. 1983
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Or more with 68K
.~ ..---.Multi-Event

Program
mer and
DiscDrive.

The computer identifies, searches
out,or.d activates tape segments to
be cued and aired in the order
scheduled.

Lease PlansAvailable

LA·KARTT
LAKE SYSTEMSCORPORATION

PricesStart at $89,900

See us at Booth 325 SMPTE-LosAngeles
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JBL Compact Monitors.

Refined. And Redefined.
In 1967, the introduction of the first professional quality compact monitor created a small
revolution in the recording and broadcast industries. Combining high power capacity, accuracy,
and extended bandwidth, the loudspeaker was ideal for close monitoring, yet flexible enough to
provide a practical alternative to full size monitors. That speaker was to evolve into the JBL 4311.
And since its introduction, it has literally set the standard for compact monitors.

At JBL, we're proud of this heritage. So over the years we've worked to maintain it through
design improvement and innovation. And now, JBL engineers have created a new generation
of compact monitors-loudspeakers that range from the subtly refined to the totally redefined.

Our new 4312, for example, represents the next step in the evolution of the 4311.
Improvements include a new high resolution dividing network for better transient response and a
mirror-imaged design that provides enhanced stereo imaging. These refinements significantly
improve the loudspeaker's performance, yet maintain the unique sound character that made it an
industry standard. And best of all, the 4312 is still priced to fit comfortably in even
modest budgets.

For those that require a more flexible or compact monitor, we've created the 4411 and 4401.
These loudspeakers incorporate our most advanced component and design technologies. Both
the 4401 and 4411 utilize newly developed transducers arranged in a tight cluster to provide out
standing coherency of sound for close monitoring. This design also minimizes off-axis variations
in the far field. Additionally, the 44lls are mirror imaged for improved stereo perspective.

Formaximum flexibility, the continuously variable levels controls on the 4411 are calibrated
for both a flat direct-field response and a rising axial response that produces a flatter power response.
And for ease of adjustment, each of the monitors' level controls are baffle mounted. Finally, the
low frequency loading has been optimized for flat response when the speakers are placed away
from room surfaces. Because of this, the 4401 and 4411 may be console mounted without the
loss of low frequency response typical of other designs.

For additional technical data and a complete demonstration of the 4312, 4401, or 4411,
contact your local JBL Professional Products dealer. And discover the next generation of compact
monitors. From the refined to the redefined.

IllProfessionalProducts
Division

JBL Incorporated
8500 Balboa Boulevard, P.O. Box 2200

Northridge, California 91329 U.S.A.
UBL/harmaninternational
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At right, parts are inserted into sets of
PC boards.

Shown below is an automatic solder
wave machine with a washing machine
in the background.
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schedule has been determined, the
plant personnel pull from stock the
parts needed to manufacture units
targeted for production. At any given
time, the factory will be engaged in
producing a mix of different models,
depending on the market forecast.

Manufacturing steps
The first step in the manufacturing

process is placing the printed circuit
boards into a special oven. The baking
process dries up any moisture-laden
contaminants that might be in the
plated-through holes. If this were not
done, and moisture were in the holes
as the PC boards passed through the
solder machine at 500ºF, the steam
produced would cause outgassing,
which results in a poor solder joint.
Baking the boards before assembly
yields improved solder joints and,. .- .•

I I

therefore, higher quality PC boards.
A receiving inspection, performed

on PC boards, components and fab
ricated metal work, is the first step in
the creative process-the foundation.
The production staff knows that one
damaged capacitor could possibly
defeat a $50,000 product. This embryo
stage is not a procedure to be rushed.
During production, each compo

nent is inserted into sets of PC boards
that comprise the electronic heart of
ADDA's signal-processing equipment.
Once the set of boards has received all
its parts, the set is taken to the auto
matic wave solder machine. Here the
boards are carried along a track that
ultimately brings the bottom sides into
contact with molten solder, making
hundreds of clean, even solder joints
simultaneously. (A special coating is
used over the areas on the underside
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Belden can help you make
t:he best fiber optic cable choice.

When you only compare optical atten
uation and ba-idwidth performance
fiber optic cables may seem the same.
But how they stand up under physical
stress and environmental strain in your
application is the real proof.

Since Belden developed the first
CATV fiber optic cable to be installed
in Manhattan, we've helped develop
cables that have been pulled through
crowded ducts beneath Houston, bur
ied beneath Alaskan tundra to hook
up satellite antennas, deployed for
radar links in the Sahara, and installed
on transmission towers rising 1500
feet above California hills.

Belden® catle designs use fibers
with core diameters from 50 to 300
microns. Cable jackets and strength
mernbes are clesigned to your spe-
© 1983Belden

cific requirements: direct burial, field
deployable, aerial, all-dielectric, ple
num or duct. But what's best for you?

Here's how we can help you decide.
We have a three-part seminar on fiber
optics you won't want to miss. And
one's coming to your area. Each semi
nar covers:

1.An Introduction to Fiber Optics
2. Fiber Optic Components and Link

Analysis
3. Fiber Optic Cable Construction
Contact your regional Belden office

listed for the place and date of the
seminar nearest you, or call:

1-800-BELDEN-1 direct
If you're looking for technical help

right now, contact your Belden distrib
utor and ask for our Fiber Optic cata
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log, Compatible Components Listing,.
and the Optical System Design Guide.
For even quicker assistance, call
1-800-323-0864, and talk to a Belden
fiber optic cacle specialist.
Belden, Fiber Optics, 2000 S. Batavia
Avenue, Geneva, IL 60134

Regional Offices:
Belden West-INine, CA 714-833-7700
Belden Central-Richmond, IN

317-983-5200
Belden East-Framingham, MA

617-872-7846 F0-2-2C

4'!J
COOPER
INDUSTRIES

BELDEN
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The difference between
standard videocassettes
and Scotch® Color Plus 3/4"
Videocassettes will be
obvious to you right from
the start.

Scotch Color Plus delivers
exactly what its name
implies. Bright, brilliant color
for your 3/4" mastering or
editing needs.
"Scotch" is a registered trademark of 3M. ©3M. 1983.

Behind this dramatic
color improvement is our
unique Scotch Color Plus
oxide that exceeds industry
standards for color and video
signal-to-noise.So you get a
crisp, colorful picture, with
significantly fewer dropouts.

But brilliant color is only
part of the story.The special
magnetic formulation
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designed for the new gener
ation of U-matic recorders
reduces headwear to the
lowest in the industry

Most important of all,
every Color Plus Videocas
sette is consistently made
under the highest quality
standards, which has made
3M the leading manufacturer
of professional use video tape.

For more information
about Color Plus 3/4"
Videocassettes, call 1-800-
328-1684 (1-800-792-1072
in Minnesota). We'll send
you details on the 3/4" tape
that lives up to its name.

Magnetic Audio/Video
Product Division/3M. I
SCOTCH COLOR PLUS 3/4" VIDEOCASSETTES.

3M hears you...

3M
October 1983 Broadcast Engineering 137
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of the PC boards, where no solder is
desired.) Then the boards are removed
and put through a hot wash to remove
any residue from the chemicals used
in the soldering process.
Parts that are heat-sensitive, chemi

cal-sensitive, too large or otherwise
unsuitable for the auto-soldering pro
cess are then inserted by hand into the
subassemblies. These parts are also in
spected, and any damaged com-

ponents discarded. Not only are the
assembled subassemblies inspected
with the naked eye, but all the sub
assemblies are taken to a special in
spection area where they are meticu
lously examined under magnification.
Imperfect subassemblies are re

moved from the manufacturing flow,
while those passing this quality con
trol inspection are put through in-cir
cuit subassembly tests. The initial

• ••• • •. . .- -Ii; i Ii¡.

-
--~--
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After soldering, certain parts must be
hand-inserted .

All boards are thoroughly inspected.

electronic testing to identify and
replace electronically defective com
ponents is done at this time. The sub
assemblies are inspected again before
being placed in the subassembly stor
age area where pre-assembled parts
are stored until needed. The main
frame is born when all important elec
tronic subassemblies are joined with
the more mechanical portions of the
unit. At the same time the sub
assemblies are being completed, the
fabricated sheet metal frames are be
ing assembled elsewhere in the plant.
Wiring, power supplies, fans, etc., are
then installed into the metal chassis,
making them ready to receive the PC
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• Accessible fuse...profussi6f)aldesig~ includes s~~in 1
fuse and spare fuse., ,, , ¡r ! :l

• Speciaíl premium grade fast charge :~cad cells;
•Direct replacement for SOnyB~-90'\rrR battertt~

~j :.:~ b ~- . . j;
t,ífe5averi8Hour'Quadl L5Q4¿can charge any
combination of up lo 4,prcj Pac 90 VTR batteries or
Snap-Onl» batteries. The Pro Pac 90 can also be
Sjlfefy charged in~one hour with the Lifesaver Fast
Charger, LSFC. Tl;le' l.ifesaver chargers prolong bat
tery life and keep batteries fully topped indefinitely.

/anion .~· ( 'Theqtiqlíty~tandard~ · -OilUllr, of the video industry:
Anton/Bauer, Inc. o One Controls Drive, Shelton, CT 06484 D 203-929-1100·
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Boards are married to wired chassis in the subassembly area. Infant mortality is induced in boards
placed in the burn-in room.

Schneider

.~.
',•

{/_.,.·;:,/')~:::...
.:: .:.··»'"•

KREUZNACH
YOUR ULTIMATE
OBJECTIVE
STUDIO/OB
ENG/EFP
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Jos. Schneider Optische Werke Kreuznach GmbH &Co. KG · P.O. Box 947 · 0-6550 Bad Kreuznach · Fed. Rep. of Germany · llll'(0671)6011 · Telex 42 800
TELE-CINE CORPORATION a division of Schneider Corporation of America · 400 Crossways Park Drive · Woodbury, N.Y. 11797 · U.S.A.· '.!ill(516) 496-8500
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How to Build a
Beffer Compact
Professional Recorder
:o/low this step-by-step guide to build your
Jwn rugged, reliable, high-performance
ototessiona! recorder.
. Foryour design team, hire the same engineers responsible for
world'spremier mu/tí-track recorder, the STUDERABDO.

'. Employ meticuious Swissand German crafts-
men for all fabrication and assembly

!. Usesolid aluminum alloy die-castings for trans
port chassisand readbtock.

1. Usethe finestSwissand German machine tools
for milling, drilling, and tapping.

i. Useonly professional-grade mechanical and
electronic components.

í. Make your own audio heads to ensure the high
est quality

7• Apply gold plating to audio switching contacts.
1. Include the follow1ngstandard features: Bal
anced and floating +4 inputs and
outputs· Calíbrate/uncalibrate
switches• Self-sync• Tape dump •
Editmode • Ful/ logic transport
control• Servo controlled capstan
motor• Frontpanel input and output
mode switching· Universalpower sup
ply· Rack mount.

>. Provide the followhg options: Rugged,
steel-legged console· Transportcase •
Monitor panel· Remote control• Varí
speed control· Balanced mike inputs.

O. Support your finished product with a
worldwide parts and service
network.

If you can do off of this for under $2100* -by ali means go
mead! (EvenDr.Willi Studer would be proud of you.) But first,we
uggest you consult with your RevoxProfessionalProducts dealer.
le'//provide you with a ready-built PR99...so you can concentrate on
)Ui/dingyour reputarían as an audio professional.

ituaer Revox Amer.lea, Inc.· 1425 ElmHíl/Pike· Nashville, TN37210 • (615) 254-5651

Wanufacturer'ssuggested listprice 52095.00.Contact dealer for further pricing information.
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All assembled units go through extensive quality-control tests to verify all specifications.

AllADDAproducts go through customer acceptance.

142 Broadcast Engineering October 1983

boards. When the mechanical assem
bly, the point-to-point wiring and
board insertion is finished, the assem
bly stage is over.
But, this still is not the end of the

manufacturing process. Completed
systems pass through in-process quali
ty control and then go on to systems
test, where the units are aligned and
debugged, for the first time, as a com
plete system. Next, they are taken to
the burn-in room, where they are kept,
at an elevated temperature, for at least
48 hours. This procedure brings on
any infant mortality that might cause
initial failure of the finished product.
Any problem that might develop be
cause of faulty parts will more than
likely be uncovered here. The system
is tested completely once more to
make sure it meets published specifi
cations and performs all functions it
was designed to do.
After final systems test, the product

goes through another visual inspec
tion before proceeding to customer ac-
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It'sthe MARCONI LINEARRAYTELECINE
83410-the telecine that not only delivers
a new standard of quality for film-to-tape
transfers but can appreciably add to your
Rroductivity and Rrofits!

The reasons are simple. The Marconi
83410s fully digital processing
and eco image sensors deliver
an extraordinarily true video pic
ture. And the Marconi 83410
does not require time-consuming
tweaking, day-to-day adjust
ments and set-up arrangements
that rob you of valuable hours
of productive work.

The Marconi 83410 delivers
full Rerformance within two min
utes from the time you switch on.
Moreover,there is no registration

drift and no tubes to replace. It interfaces
with all available color correctors, converts
into all international standards and-by its
very digital nature-is designed to have an
exceptionally long life.

And, because the Marconi 83410 is dis
tributed and supported by A.F.
Associates-America's largest
designers and builders of video
systems-there is no lack of en
gineering backup and spares
on both the East and West
coasts!

Call us today for prices,
availability, delivery: Richard
Lunniss or Marc 8ressack in
New Jersey (201) 767-1000
or Noel Parente in California
(213) 466-5066.

THE MARCONI LINE ARRAY TELECINE 83410

A.F.ASSOCIATES INC.
ADVANCED SYSTEMS AND PRODUCTS FOR THEVIDEO INDUSTRY

AFA PRODUCTS DIVISION/JOO STONEHLJRSTCOURT, r"'~ORTHVALENJ 07647 (201)767-1000
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ceptance, where all products are
tested for their capability to meet pub
lished specifications before being
boxed for shipment and/or finished
goods storage. This procedure is anal
ogous to equipment startup at the cus
tomer's site.
If any problems are found by manu

facturing or quality control, the unit is
taken to a special repair station where
parts are exchanged and resoldered, if

necessary. Any unit that undergoes
this repair step will then re-enter the
manufacturing stream at a point be
fore its failure and go through all ver
ifications again.

Example of testing
To more fully understand the func

tions tested, let's take, for example, the
ADDA customer acceptance routine
for the Multiple Access Controller

•••ANOTHER FIRSTFOR MODULATION ASSOCIATES•••
10 WATT SOLID STATESCPCUPLINK!

MODULATION ASSOCIATESmade satellite history at the recent
NAB with the debut of their new Solid State Uplink when a
National Network used the SU 1O to uplink a popular network
show - live from NAB!

What made this SU 10 Solid State Uplink so
impressive? The SU 10 is the first of its kind. Its solid state
features equate it with low cost, broadcast quality radio
transmission. The uplink is a dual channel earth station
transmitter using two 10 Watt solid state high power
amplifiers. It is suitable for two independent SCPC uplink
channels or for stereo channels. The SU 10 is available with
audio processors, frequency agile modulators, dual trans
ponder upconverter, dual HPA's and full dial-up remote
control from a personal computer. The entire uplink is
housed in a 4-foot enclosed rack for shelter mountüng at the
antenna - allowing any SATterminal in State or Regional
Networks to become a transmitting station for news
collection or regional programming.

For your Solid State Systems needs contact NA Modulation Associates
Terry Sheffield, Vice President of Marketing, at: 897 Independence Avenue

• Mountain View, CA 94043
(415) 962-8000
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Problems detected during quality
control check are repaired, then com
pletely retested.

Multiple Access Controller (MAC) is
completely tested by itself.

(MAC), used to remotely control a
number of ESP still-stores.
First, the controlier would be visu

ally inspected. Each board would be
removed, then checked for current re
vision level and workmanship stand
ards. Next, the following tests would
be made: all output parameters
checked; general signal quality evalu
ated; and functional testing of the unit
done.
Because the main function of this

unit is to control two or more ESP
still-stores, the testing would not be
complete if it were not hooked up to
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Upgradeability has been the promise of the 100
Series controllers ever since they were introduced
in 1978. You took us at our word, buying over 2500
systems -- more than any other editing manufac
turer. Now our word is as good as gold. For $11,000
we will take back any functioning 103 (also 101 or
102) no matter how old, and give you a brand new
104. This extraordinary offer gives you the chance
to have 800 lines of edit memory, Smart-Start synch
ronization. Comments and Advanced List Manage-

ment at prices 40-50% below normal. Add it up,
then call your local Convergence dealer or sales
office. Offer ends January 1, 1984.

==CONVERGENCEC::C:ORPORAFION
1641 McGaw.Irvine.CA92714. (714) 549·3146

250 w. 57th Street. FiskBuilding.Suite 815. NewYorkCity,NY 10019.(212) 765-1333
3575 CahuengaBlvd., V\lest.Los Angele,-,CA90068, 1213)506-POST

Your best editing investment just paid off again
Circle (106)on Reply Card
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two ESP units. One at a time, numer
ous commands are given to activate
the two still-stores, and the results are
monitored.
Once the quality control technician

is convinced that the piece of equip
ment measures up to all specifica
tions, the unit is taken to the shipping
department, where it is crated and
shipped to a customer or stored to
await an order. Typically, ADDA
products are manufactured and ware
housed for forecasted sales rather
than for specific orders.
Although one could deem the pro

cess at ADDA as an assembly line
operation, it more closely resembles a
custom-manufacturing procedure.
Depending on what variety of models
are scheduled to be manufactured, the
factory typically produces between
75-90 units a month.

MAC is tested by using it with two l:OSPstill-stores.

Technician in customer service area repairs returned unit.
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Service
At the ADDA factory in Los Gatos,

an area has been set aside for cus
tomer repairs. Returning equipment
to the factory is the last resort for cus
tomers encountering trouble, because
ADDA field service technicians repair
many large installations on site. Also,
there is a board replacement proce
dure. Usually, the customer, often
with telephone assistance from ADDA
service personnel, can determine
which board is malfunctioning. A new
board is then air expressed to the
customer, who returns the old board
for repair.
Because of the high degree of so

phistication of ADDA's digital pro
cessing equipment, sometimes it is
necessary to return units to the com
pany. Most of its customers are in the
broadcast making it imperative for
repairs to be performed as speedily
and thoroughly as possible. The custo
mer repair area is set up to do that.
Offices for engineering personnel

are adjacent to the factory's produc
tion area. These employees work
on improving the existing product
line and developing new equipment
involving A-to-D and D-to-A conver
sion.
Founded in 1976, ADDA has experi

enced steady growth in serving broad
casters. The present facility was de
signed to meet the present market
demand and to allow Ior i -r- ')))]
future growth. • .•-1
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JVCengineers
another breakthrough

in video cameras.
You'll see

great conve
nience features:
Light Weight. ..
A Pickup Tube
Protection Circuit. ..
Compact, Solid -,
Aluminum-Diecast Body ...
Memory Back-Up .
Preheating Circuit .
Video Recorder Power
Save Circuit ... LED View
finder Indicators ... Digi1al
HIV Variable Blanking.
You'll see traditional JVC
vakre ... traditional JVC

Black Balance ... Corner
Registration Correction
... Matrix Masking ... Auto
Centering Flare Com-
pensation Focus Wob-
bling ... Auto Black Level
Stabilization ... Zebra
Stripe Video Level Indica
tors in Viewfinder ... 2H
Vertical Contour Correc
tion ... Split Field Color
Bar Generation ... f/1.4
Prism Optics Wüh Built-In
Quartz Filter ... Stable
RS-170A Sync Output
with Color Frame.

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

ProCam ••Video
Cameras!

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

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

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

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

JVC®
JVC COMPANY OF AMERICA
Professional Video Division

Circle (107)on Repllf Card

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

ProCarri
For more information,

call toll-free

1-800-JVC-5825
Or wri--e:JVC COMPANY OF AMERlCA
Protsesional Video Division. Dept. BE 10/83
41 Slaér Drive. Elmwood Park, NJ 07407

JVG CANADA, Scarborough, ONT.

SomedaY.
others wlll build
3-1ube color
cameras like NC.
Not yet!
@1983 JI.!: COMPAN)' OF AMERJCA

ProCam Iia ti.ademar'< ol US JVC CORP.

"Pfumbícon" i:• a registered trademark ol
North American Philips Corp.

• ...Saticon" Is areqrstered trademerkot
Hilachi Densni. Lid.
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Getting started in
broadcast videotape editing

By Arthur Schneider, A.C.E., post-production consultant, Agoura, CA

"How do I become a videotape
editor?" A film and videotape editor
with more than 600 screen credits·
answers some often asked ques
tions and gives practical advice.

With any job, you get out only what
you put in. The more effort you apply,
the sooner you can expect to see
results. Although many people think
that videotape editing is filled with
glamour (especially in Hollywood), if

there is any glamour, it is rare and you
might only get involved in such a
situation if you happen to be in the
right place at the right time.
Once established as a videotape

editor in the industry, with ac
cumulated credits, your name and
talent will get around the industry
quickly. Producers and directors
might ask for you, based on programs
they have seen with your screen cred
its. They may also have learned about
you in talking with producers and di
rectors that have worked with you.

My start
During my early days of editing

film, I thought that 1was a great editor
and, in my mind, I asked myself why
the industry was not recognizing my
talents. But success does not come
overnight. You must pay your dues.
I began my professional editing

career at NBC in Hollywood. I had at
tended a technical meeting on broad
casting one evening. At that meeting,
a friend of mine told me that someone
from NBC was looking for a part-time
film editor. The man in charge was in-
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Video Equalizing
Amplifier
VEA-662

This wideband, six-output amplifier
is the latest addition to our compre
hensive line of distribution equip
ment. It features differential input,

.oft backporch clamping and easily set, continuously variable equalization from
zero up to 300 meters (1000 feet) of Belden 8281 or equivalent coaxial cable.
Delay trim and common mode hum null controls are also provided. A unique
feature of this ultrastable, low power amplifier is a removable sub-module
vhich contains the operational controls for gain and equalization. This allows
instant, adjustment-free amplifier substitution.

Here are some prominent SPECIFICATIONS
Input
Return loss > 54 dB to 5 MHz

> 46 dB to 10 MHz
Common mode rejection . > 60 dB to 1 kHz

Performance
Frequency response.

Outputs
eturn loss > 40 dB to 5 MHz

> 36 dB to 10 MHz

< ±0.02 dB to 5 MHz
< ±0.ldBtolOMHz
+0-0.2 dB at 15 MHz
typically-0.6 dB at 20 MHz

Differential phase. . . . . . . . < 0.1 ° 10% to 90% APL
Differential gain . . . . . . . . < 0.2% 10% to 90% APL
H tilt. .
V tilt .
S/N ratio .

< 0.2S%
Output isolation

Signal (3.S8 MHz). > 48 dB
Load . . . . . . . . . . . . . . < O.OSdB/load at 1OMHz

< 0.15°/load at 3.58 MHz
Output DC . . . . . . . . . . . . < ± 25 mV at back porch

Timing
Delay................ 25.4 ns (32.7° at 3.58 MHz)
Adjustment range typically 6° at 3.58 MHz

< 0.25%
> 70 dB to 20 MHz
(rms noise/0.714 V)
unweighted

Equalization
Range. O- 300 m (0 - 1000 ft)

Belden 8281, Northern
Electric 728, or equivalent
< ±O.OS dB to 5 MHz
< ±0.15 dB to 10 MHz
typically -0.2 dB at 1SMHz
typically -1.0 dB at 20 MHz

ower Requirements
Total power
dissipation . . . . . . . . . . < 2 W

Response .

Compare price and performance
hen give us a call.

• • •
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terested that I was currently a cinema
major at USC in Los Angeles. He
asked me to come in for an interview
the next day.
The interviewer told me, in effect,

"Don't call us, we'll call you." So I
thought little of it until I received a
call from NBC asking me to come to
work the following Monday. As it
turned out, what was to be a tem
porary position lasted more than 17
years. Several of those years passed
before I was recognized for my talent
as an editor.
Today the TV industry is expanding

so rapidly that the demand for editors
and other skilled help may soon
outstrip the supply. Getting the oppor
tunity to enter the field of your choice
will be even greater if you make every
effort to get involved in activities that
will introduce you to people. One
good way is to attend lectures,
seminars and technical meetings in
which people in the TV industry con
gregate. Attending conventions is
another way to meet many people. Be
ing a member of organizations such as
the SMPTE will give you many oppor
tunities to meet people and ask ques
tions. If you are in school, many or
ganizations offer a student member
ship at a reduced rate.
Get involved with the TV Academy

or the Motion Picture Academy or
other groups that have developed
internship programs and student ac
tivities. These may give you your first
opportunity to meet and work with
people that can teach you skills
you need.
If you are out of school, try for a full

or part-time job with a local TV station
or production facility. Take any job
that will get your foot in the door,
even as a gopher or mail room
worker. Many successful people in
our industry started that way. Be
dedicated and determined, if you ex
pect to land the job. The pay may not
be great, but the opportunity to meet
people is. The job is your chance to
show your willingness to work, your
ability to get along with other people,
and your ability to give and take in
structions and to carry them out. The
tasks you perform are all part of pay
ing your dues.
Some equipment manufacturers of

fer intensive training in the use of
computer-assisted editing systems.
The cost of these schools is often
relatively high, anywhere from
$500-$900 per week. Some colleges of
fer courses in tape editing, but you
must take into account the time re
quired to complete the courses and
other expenses, especially if they are
located far fram home.
If you get the opportunity to see for-
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mat training in film or tape editing
and can afford it, by all means do it.
My training, as a film editor made it
relatively easy to move into videotape,
because most skills I learned in film
were easily applied to videotape.
When you edit film, you use one kind
of editing tool. For tape, you use a dif
ferent kind of tool, but the aesthetic
skills of film editing work just as effec
tively in tape work. Many times
editing film transferred to tape is con
siderably faster and more efficient
than editing the same material direct
ly in film.

The media compared
I recently completed a test for a ma

jor film studio in Hollywood that com
pared the efficiency of editing film
transferred to tape against editing the
same film with conventional film edit
ing tools. Of special interest was the
creative end results, the time taken to
edit both versions and the amount of
money saved. For the parallel test
against a skilled film editor familiar
with the show on film, Iwas given the
same script and film materials as the
film editor. The film dailies were
transferred to %-inch videocassettes.
The result would be an episode of a
weekly series.
When the project was complete, the

show's film editing hours for the
episode totaled more than 260 hours
from the first cut to the last. My
videotape editing time from first to
final cut was 105 hours, which in
cluded five revisions. My version was
approved by the producers to conform
to the show format and could have
gone on the air. I had not compro
mised the aesthetics of the show.
No two editors edit the same, no

matter what medium is used. Al
though the final versions of each were
different, both were acceptable to the
producer. This proves that once you
acquire the aesthetic skills of editing,
the tools may change and your ability
to edit may be enhanced by more effi
cient tools.

Pointers to a first job
Even skills acquired by editing

home movies on film or tape give you
some understanding of the relation
ships of scenes and what makes a
pleasant edit and what does not. For
mal training hones these skills so that
you can extract the most from the
tools with which you work. For begin
ners, though, they are not required.
When Iam considering hiring some

one, there are three requirements
upon which I insist. The first is that
the applicant have at least a high
school education. Professional people
(who have paid their dues) demand

that the people with which they deal
be able to communicate and under
stand instructions. Tape editing is a
highly skilled profession and, for suc
cess, requires the ability to talk in
telligently with people and to express
yourself without hesitation.
The second requirement involves

the person's ability to handle the job.
If the job is an entry-level position, the
person must be capable of learning
the fundamentals of the work in order
to progress. People, thinking they can
do a job, sometimes bite off more than
they can chew. So in preliminary
interviews, don't tell the interviewer
you are capable of performing a cer
tain task if you have never done it. I
would rather a person be honest with
me, than to get hired and soon fired
for not being able to perform as he
said he could. Technical skills in the
TV industry are hard to fake.
The third requirement is the ability

to interface with co-workers. The in
dividual must be capable of accepting
constructive criticism and being a
self-starter. Don't act too pushy,
because that is the fastest way to
alienate co-workers. Feel your way
slowly in the new job, keep your eyes
and ears open to learn from those who
will readily give you information for
the asking.

Some expectations
Videotape editir.g can be a high

pressure job, because tight schedules
and air dates must be met. For what
ever reason, people think that all their
production problems will be solved
when they get into editing. Whether or
not the editor can solve their problems
involves editing skill and the tools
available. The often heard, "Don't
worry, we'll fix it in editing," are
famous last words. When at times you
must edit for 20-30 hours at a stretch,
you soon find out what pressure is,
especially when your clients do not
know what they want and there is not
enough coverage to make an edit
work.
You must have the physical and

mental stamina to work extended
shifts when called upon to do so.
Although these crazy hours do not
happen every day, be aware that the
better you become at your job, the
more people demand of you. People
insist on the best they can get, with
on-line editing rates at $400 per hour
or more.
To be a good video editor, you must

have special qualities. Being an editor
puts you in the spotlight. You must be
fast, efficient and knowledgeable. You
are, in a sense, captain of the ship,
who is responsible for the technical
quality of the resulting edited video-
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If you think a top-of-the-line camera
or Triax system has to carry a top-of-the
line price tag, thi-ik again.

Think of the new Sharp XC-900D,a
Diode Gun Plumbicon camera with a
Saticon price tag. Now you don't have to
pay $35,000 to $45,000 for an image cam
era, when the same state of the art tech
nology is yours for a list price under
$20,000. Technology like linear matrix
masking for superb color matching. And
Diode Gun Plurnbicon advantages like
superior sensitivity and resolution and
almost non-existent lag, bum in or high
light sticking.

For those of you who favor Saticon
technology, Sharp still offers the best for
the least, the XC-800, the first Saticon II
camera that lists under $10,000.

And if shooting on the run is the
name of your game, think of Sharp's
XC.803TX, the first no compromise Triax
System that lists under $10,000.

So if you still think performance, reli
ability and economy don't mix, call our
bluff. Make an appointment for a shoot
out between the XC-900D and any other
camera of your choice. When you see the
results, you'll probably become one of
our best salesmen.

For more information or a shoot out,
contact your local dealer, or write: Sharp
Electronics Corporation, Professional
Products Division, 10 Sharp Plaza, Par
amus, New Jersey 07652. (201) 265-5548.

iFrom Sharp ... the peoplewho
) replacedhalf a million transistors
and diodes with one tiny chip.

FROM SHARPMINDS
COME SHARP PRODUCTS
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With low key lighting. differential lag
can be a problem. Amperex Plumbicon
tubes with built in bias light increase
the speed of response of the layer. and
lag is virtually eliminated.

Comet tailing and loss of detail in high
lights are minimized by using the
Amperex patented Diode Gun or anti
comet tail (ACT) tube. Both solve this
problem by providing high beam
current to stabilize highlights.

High audio levels can produce the
annoying problem of microphonics.
Amperex attacked this at its source.
and all Amperex Plumbicon tubes have
a unique mesh designed to prevent the
build-up of mesh vibrations-not just
to dampen them.

Sixof TVs toughest shots and how
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problem of image retention. By
amining layer physics 3nd semicon
:or properties Amperex developed a
1 extended red layer. Now you can
]de brilliant reds in your scene
iout concern for image retention.

Low output capacitanceAmperex
Plumbicon tubes help maintain high
signal to noise performance. This helps
prevent lossof detail and increased
video noise in low light areasof high
contrast scenes.

Becauseof special photoconductive
layers for eachcolor and an optimized
electron optics design. the Amperex
Plumbicon provides the highest resolu
tion for each image format. This
resolution is measurably higher than
earlier tubes.

.mperex Plumbicon® camera tubes handle them.
Ordinary pick up tubes canhandleordinary TV

shots. But when you haveto contend with low light
levelsand bright highlights ... the glare of redsand
the blareof trumpets ... you needthe extended per
formance of Amperex Plumbiconcameratubes.

Amperex invented and refined the pick up tube
technology that makes it possibleto handlethe 6
toughest shots in TV.Sincethe original Plumbicon
cameraswere introduced, your businesshasbecome
more competitive. more demanding.Cameradesigns
havebecomemore complex.That's why we con
tinued to invest in improving the performance of
the Plumbicon.That's why we offer today's rangeof
extended performance Plumbicontubes.
Today.virtually everyTV camerasystem- domes

tic or imported-is designedto usethe Plumbicon
tube. And that makesthe handling of the toughest
shots in TV very easy.Simply specify Amperex
Plumbiconpick up tubes.

Formore information call or write Amperex
ElectronicCorporation.SlatersvilleDivision.Slaters
ville. RhodeIsland02876. (401)762-3800. Madein
RhodeIsland.U.S.A.Deliveredto you in twenty-four
hours or less.

A111perex®
WE MAKE IT HAPPEN

A NORTH AMERICAN PHILIPS COMPANY
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tape. Also, you are responsible for the
people working with you and their
abilities to carry out your instructions.
You also must be able to deal with
your clients effectively.
Depending on the client, if you feel

you can contribute to the session, of
fer suggestions. If an edit does not
work the way the client wants, you
may be able to improve it. Most clients
are well-prepared and generally know
what they want. lf the opportunity
presents itself to aid the client, by all
means make your suggestions, but

don't force them on the client. After
several helpful ideas, the client may
ask for your advice. If the advice helps
the show, you may be asked back
again for another show or series.
As the editor, you must be profes

sional and confident in everything
you do. When problems arise, you
must assure the client that everything
possible is being done to fix the prob
lem. Depending on the client, a joke or
two may help break the tension.
When a problem arises, scream

ing for maintenance only upsets the

·,.'tlii~:·~ ..·
~ - ~ -~ . ~~---..:.-.:__=~-:

THE SHOCK ABSORBERS ...from ANVIL®
ANVIL· produces literally thousands
of case designs for the audio/visual,
television. and broadcast industries.
Whether your professional needs
call for a totally operational video
system that is permanently installed
in an ANVIL·CASE.or a simple transit
case to insure against shipping
damage. ANVIL" can meet the test.
ANVIL· has been assuringsafe tran
sit for video producers. sound teams,
and engineers for over 30 years.

It takes alot to build a top quality
case worthy of the ANVIL· brand
name. ANVIL· utilizesonly the finest
raw materials which must conform
to exacting standards. ANVIL·
stocks these materials in huge
quantities for its entire line of
A.TA.Forge 11"'.Anvilite™.and
Fibre cases so even the
largest orders can be pro
duced without interuption
to ANVIL·'s renowned
service.

:!:'.=.-.;;,;::;

Themachinery used to manufacture
ANVIL®CASES is the finest in the
travel case industry. Only the most
advanced pneumatically operated
tools are used. Precisionfoam slicing
and sculpting is facilitated by high
speed. accurate electronic cutting
devices. The result is a case that
stands up to the bumps and grinds
of life on the road-so your delicate
instruments don't have to.

But cases don't build themselves.
People do. And ANVIL· has the most
highly-skilled and dedicated design
staff. assemblers. field sales design
personnel and customer service
people you'll find anywhere.

So. if your delicate. sensitive
equipment has to get there
and back in one piece.
every time. just take our
word for it- ANVIL~-The 111

name in travel cases for
over three decades.

ANVIL CASES,INC., 4128 TEMPLECITYBLVD., ROSEMEAD,CA 91770 (213) 575-8614
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client. Excuse yourself, find the
maintenance engineer and explain as
quickly and accurately as possible the
difficulties. Don't tell them how to
solve the trouble. That is their job.
If the problem is minor, let the client

know. Have them break for coffee or
make phone calls they previously did
not have time to make. If the trouble is
extensive, even more diplomacy will
be required. The client will always
ask, "How long will it take to fix?",
which is difficult to answer. A prob
lem must be located before it can be
solved. Then the maintenance
engineer will be able to give you and
the client a better idea of the expected
delay.
Most clients will complain how

their time is being wasted, even
though they are not being charged
during downtime. If repairs run into
hours, not only is the client's schedule
upset, but a domino effect may occur
within the facility, with the client's
schedule or with other clients waiting
to get in. Preventive and routine
maintenance schedules help reduce
downtime and keep the facility
profitable.
When a major problem occurs, your

ability to deal with the client can put
your diplomatic skill to the test. Some
clients will threaten to pull the work
and move to another facility. Most,
however, are somewhat understand
ing, having been through it all at one
time or another.

Off-line/on-line
There are two types of videotape

editing. The first, known as off-line, is
where most of the creative work is
done. Technical skills required for
this job are less extensive than those
of the second category, on-line editing.
An off-line editor must be creative,

have a good imagination, be able to
visualize edits before making them
and know only basic technical skills.
This person must understand the use
of time code and how it relates to
editing. Also, if you expect to be profi
cient, you should thoroughly under
stand edit list management. (This is
not difficult to learn, but requires
time.) Off-line may require that you
work on your own. Although you
must be a self-starter and produce
results on time, I think this is the most
productive way to edit.
Off-line systems usually use 3/.-inch

or 1/z-inchVCRs. Learning to use them
usually involves little more than
loading/inserting the cassette and ad
justing a tracking control. The real
skill in off-line editing is in your
creative ability. Most off-line systems
are capable of reading time code,
which is the only way the editor gets
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auying an AM, FM
or .SW transmitter?

i

Let's talk company, product and price.

Long live our transmitters.
Today there are over 2,000 Wilkinson trans

mitters in operation around the world. Many of
these have been in continuous operation since
1964.
The reason for this long life is simple. Simple,

I o I I o I

i;;;;P
I I•••••••••••

WilkinsonRadioDivision (303)423-1652
TWX: 910-938-0396

5970W.60th Avenue
Arvada,Colorado80003
(303)423-1652
TWX: 910-938-0396Circle (116) on Reply Card
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Videotape Editing
Videotape Editing-Communicating With Pictures
And Sound answers every videotape editing question:
When to edit? When to (and when not to) use a
dissolve or wipe? How to cut? How to use complex
sync roUediting and audio sweetening? How to affect
the mood and pace of a show? Why and how to
perform computer editing without losing creative
control? It even takes the mystery out of time code
and user bits.
Beginning editors, experienced pros, film editors and
media managers will all appreciate VideotapeEditing.
This new book is your guide through the world of
videotape editing including time code and computer
assistance.

Videotape Editing-Communicating With Pictures
And Sound By Michael D. Shetter
• 165pp.• 144 illus.• 6"x9" Hardbound
$32.20 ($34.00 in IL)
Order Today! • Major Credit Cards Accepted
Brochure Available e (312) 364-1900 Exc. 825

~~ Swiderski Electronics
~ Audio/Video Engineers
1200GreenleafAve.•Elk GroveVillage,ll60007•(312)364·1900
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repeatability and frame accuracy.
Knowing how to use waveform moni
tors and vectorscopes, if available,
would be to your benefit.
An on-line editor, however, must

have a greater knowledge of broadcast
equipment. Such an individual usual
ly begins by learning how to record
and play back videotapes on a variety
of broadcast-capable VTRs, as well as
how to make copies, dupes or dubs.
Other duties may include preparing
an edit black tape, which is the master
tape used to build the on-line master
tape. Familiarity with character
generators for titling and graphics,
with color camera setup and with
equipment patching are important.
The next step after learning tape

operations is becoming an assistant
editor. The assistant helps tape opera
tions by loading tapes for an
automatic assembly session. During
the assembly, the assistant must think
ahead to anticipate the next reel
change and to keep the assembly mov
ing swiftly. After all, the longer it
takes to assemble a program, the more
the assembly project costs the client.
Other duties for the assistant editor

involve keeping a sharp eye on all
VTRs in the assembly system. Each
machine must be adjusted for peak ef
ficiency. As the assistant, you may be
asked to adjust audio and video levels
from time to time, while keeping an
eye on the recording VTR. You must
tell the editor if you notice any
unusual glitches, flash frames or other
video defects. It is much easier and
less expensive to catch defects and
problems as they happen, rather than
go back later and correct them.
As you perform as an assistant, you

can learn skills from the editors you
serve. If you prove yourself during
your training as assistant editor, most
editors will show you their skills and
teach you basic editing system opera
tions. In on-line editing sessions, you
will learn the use of sophisticated
video switchers, digital video effects
devices that manipulate video with
amazing dexterity, character
generators and tools not normally
found in off-line facilities because of
their relatively high cost.
Although the off-line room is more

creative than technical, the on-line
room emphasizes technical orienta
tion. In addition to being creative, you
must also know how to use high
technology equipment. For that
reason, on-line editors generally earn
larger salaries.
Of the many computer-assisted

editing systems, some are designed to
be either off-line or on-line systems.
Generally an off-line editing system is
used to generate a work print quality
videotape usually containing time

code numbers visibly imprinted into
each TV field and frame. The time
code data obtained during the work
print editing process will be used later
to conform the original unedited tape
into a quality master for broadcast or
distribution. The new master may be
on any tape format, because format
does not determine the end use.
What does determine the accep

tability of the finished product are Iac
tors such as picture resolution or
sharpness, color quality, signal stabili
ty and whether or not the signal on the
tape meets FCC technical specil'ica
tions. The new 1h-inch formats and
the 3/.-inch U-matic format are used
heavily in news coverage with some
use in other production as well.

Other considerations
Salaries need to be considered. Free

lance editors usually get higher hourly
rates than those on staff. Hourly rates
range from about $15, at the low end,
to about $40 for the free-lance scale.
From this free-lance salary, you must
pay all fringe benefits that a staff job
would give, such as health and dental
insurance.
Staff editing positions may start at

about $400 per week and may go as
high as your skill and ambition will
allow. These figures vary for various
parts of the country. As your reputa
tion grows, and you decide to work
for an independent post-production
facility, a company-leased car may be
a consideration in lieu of a larger
salary.
Benefits, such as screen credits,

help to spread your name around the
industry, gain the respect of your
peers, put your name in trade publica
tions and even carry the potential of
an Emmy Award for outstanding
videotape editing. It's a great feeling to
sit at home watching your screen
credit appear, as the TV program you
edited is broadcast to millions to
homes.
Let's face it. Most people are in

editing for one of two reasons. One is
the money: the second is recognition
through screen credits. Creative
fulfi.lment and personal satisfaction
are generally only secondary reasons
for becoming an editor.

Summary
What I have outlined here applies

generally to broadcast, educational
and industrial editing positions. Oh
viously, things such as Emmy Awards
apply strictly to the commercial oroad
cast business.· If your interest lies in
the editing field, it will take much ef
fort on your part to succeed, but with
determination there are
plenty or opportunities. I:r~))))
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business
EQUIPMENT SALES

Orders for the Aurora 100
videographic system, valued at more
than $700,00G have been received by
Aurora Systems. Orders have been
placed by WJZ-TV, a Group W ABC af
filiate in Baltimore; KSL, a CBS af
filiate in Salt Lake City; Universal Im
ages, a Detroit production house; and
AMCO. a Japanese electronic game

manufacturer. A major system update
also is under way at KRON-TV in San
Francisco.

Microdyne's first Ku-Band mobile
satellite TV uplink system has been
delivered to VideoStar Connections of
Atlanta. Named the VideoStar Ex
press, the 30-foot, self-contained
system is one of two that will be leased
by VidenStar for nationwide broad
casting and teleconferencing use.

The largest single order of TFT aural
STL equipment and accessories was
recently shipped to Taiwan, Republic
of China. An equal order was placed
concurrent with the shipment. Recent

business for TFT includes sales ex
ceeding $400,000 of STL systems to
Colombia, South America.

The United States Government
Armed Forces Radio and Television
Service Bureau has installed the A111-

terma Technology Simulsat-7, pro
viding complete arc coverage of all
domestic video and audio satellites
simultaneously. Some TV stations cur
rently using the Simulsat-7 include
WLUK, Post Corporation, Green Bay,
WI; WTVH, Meredith Broadcasting,
Syracuse, NY; WOKR, Rochester, NY;
WCGC, Raleigh, NC; KXKX, Dallas,
TX; WPWR, Aurora. IL; WKRG,
Mobile, AL; KOHA, Hilo, HI; and

KTVA, Anchorage, AK. Cable com
panies using the Simulsat-7 include
Tribune, Viacom, United, Falcon,
New House Broadcasting, Televents,
Gill Cable, Media General, Valley
Cable, Telecable and Continental
Cable.

Seven Network, Australia, has ex
panded its studio operations in Los
Angeles with the purchase of addi
tional Sony Broadcast gear, including
several BVH-2000 I-inch Type C
videotape recorders. Seven Network
purchased Sony equipment for its Los
Angeles facility, as well as production
studios in Australia and London.

Vital Industries has shipped multiple
channel SECAM SqueeZoom units to
Saudi Arabia and to Thomson-CSF.

WKPT-TV, Kingsport, TN, is on the
air with its first Precision Echo
Squeezer picture compressor/posi
tioner.

Scientific-Atlanta has installed earth
stations for ABC in Los Angeles. Two
1lm antennas with redundant video
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attEna
4500 I
"The" cost-effective
film-to-tape transoort

• Phase-locks to
NTSC,PALor
SECAM

• Constant T-V pull
down time at all
frame rates.

• 1-2-4-6-8-12-
24 FPSstop and
single frame

•Capable of
computer or
programmable
control

• Two-year warranty
• Modular design

For more information con!oct:

L-W INTERNATIONAL
6416 VarielAve.
Woodland Hills,
Californio 91367 U.S.A.
Telephone: (213) 348-8614
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transmit/receive electronics and auto
protection switching will receive pro
gramming from New York and
retransmit to the ABC Pacific time
zone affiliates. The C-Band systems
use the SAbus control system for
remote monitor and control of all
transmit/receive functions.

Brazil's newest TV network, TV Man
chete, is using audio consoles from
Soundcraft Electronics. The to ta 1
order, delivered in May, included six
series 2400 28/24 systems with bar
graph metering and seven series BOOB
24/8 units.

MCI/Quante} has announced recent
deliveries of nine DPE 5000/Plus
multichannel digital production ef
fects systems, most including AutojJex
special video shapes or Dimension
perspective effects. Installations in
clude TAV, Hollywood, which also is
enjoying a recently installed Mirage
effects system; CBS, New York; and
ABC, New York. ABC also is using a
new Paint Box system with Font Fac
tory in its news operation, comple
menting the Quante} graphics system
already being used by ABC Sports.
Five other Paint Box graphics units re
cently were installed.

I NEW ADDRESSES, DIVISIONS

Aphex Systems Ltd. has moved to
13340 Saticoy St., North Hollywood,
CA 91605; 1-213-765-2212.

HEDCO (Hughes Electronic Devices
Corporation) has announced its
relocation to a larger manufacturing
complex, However, its mailing ad
dress and phone number remain the
same: HEDCO, P,O. Box 1985, Grass
Valley, CA 95945; 1-916-273-9524.

Altee Lansing's corporate head
quarters has moved to 1250 Red Gum
Ave., Anaheim, CA 92806.

Thomson-CSF Communications has
formed a new division, Thomson
LGT. The Stamford, CT, division will
handle introduction and North Amer
ican distribution of a line of low
power TV transmitters.

Soundcraft Electronics' US sales of
fice has moved to 1517 20th St., Santa
Monica, CA 90404.

Film/Video Equipment Service Com
pany, Denver, has expanded its pro
fessional optical department to pro
vide expert lens service and repair for
professional cine, ENG/EFP and
studio broadcast lenses, such as
.Angenieux, Canon, Zeiss, Cooke,
Schneider, Fujinon and Tamron.

CORPORATE DATA

Mitsubishi Electric America has ac
quired Digital Entertainment Corpo
ration (DEC) in return for providing a
financial package to DEC. Digital En
tertainment Corporation will assume
all marketing and sales responsibili
ties of the Mitsubishi Electric pro
audio products, which primarily con
sist of a range of digital audio record
ers for studio and broadcast use.

After reorganization early in 1983,
AEG-Telefunken has been renamed
A N T Nachrichtentechnik GmbH,
with headquarters in Backnang, West
Germany. Under ownership of Allianz
Versicherungs-AG, Munich; Robert
Bosch GmbH, Stuttgart; and Man
nesmann AG, Duesseldorf, the com
pany will continue manufacturing
equipment for audio and radio com
munications systems including radio
links, telecommunications and space
communications.

Taft Broadcasting Company and
Zenith Radio Corporation initiated
teletext transmissions to the WKRC
TV audience in Cincinnati in June.
The 100-page electronic magazine,
Electra, will be available to viewers
who purchase decoders from area
Zenith dealers.

Allen and Heath Brenell USA Ltd.
has appointed Secom Systems of
Chamblee, GA, to represent all Allen
and Heath and MBI Products in the
states of Tennessee, North Carolina,
Mississippi, Alabama, Georgia and
South Carolina.

E!ECO has announced that its Intel
ligent Video Editing System (IVES) is
now in full production, and delivery
has begun. The editing systems are
available locally throughout the
United States and Canada through the
company's distributor network.

Andrew Corporation, Orland Park,
IL, has tentatively agreed to acquire
the assets of Grasis Corporation,
manufacturers of microwave towers
and equipment shelters, located in
Kansas City, MO. I:r~))))
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NEED
MULTIPLE
EDITING
SYSTEMS?

e ISChas the ability to deliver large orders as well as small ones - and we care about both.

e The photos show ten ISCModel 31 video tape editing systems in the ABC Olympic Village in
New York, where ABC staged the equipment for shipment to Sarajevo, Yugoslavia, for the
Winter Olympics.

e The ISC systems are operating with Ampex VPR-3 VTR's, using SMPTE RS422 Direct Serial
Control without separate hardware interfaces - an industry first!

e The editing systems also provide simultaneous control of a Graham-Patten Systems 612 audio
mixer and a 1231 down-stream-keyer, a Grass Valley 1600-ll video switcher, and a Quante!
OPE5000 digital effects unit - giving the editor unusually flexible signal control.

e All systems were delivered on schedule. All ten were checked out in a single week. All are
operational.

e This exceptional performance is made possible by the unique ISC design, featuring factory
packaged and tested systems, based on proven, modular hardware components and the
industry's nost advanced software.

ISC
DI: LIVERS

Interactive Systems Company
5601N. Broadway, Boulder, CO 80302, Phone (303)447-2013
Sold exclusively in Canada by: GLENTRONIX,Toronto, Ontario (416)444-8497 ISC
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calendar
Oct. 30-Nov. 4

The Los Angeles Convention Center
will be the site of the 125th SMPTE
Technical Conference and Equipment
Exhibit. Five days of technical ses
sions will be held, focusing on the
theme, "Future Sights and Sounds."
The equipment exhibit will occupy
more than 70,000 square feet, and will
house 609 booths. For registration in
formation, contact SMPTE registra
tion, 862 Scarsdale Ave., Scarsdale,
NY 10583.

November-January 1984
Synergistic Audio Concepts (Syn

Aud-Con) will hold 2-day audio en
gineering seminars on these dates, at
these locations: Nov. 7-8, Orlando, FL;
Nov. 15-16, Dallas; Nov. 29-30,
Houston; Dec. 13-14, Las Vegas, NV;
and Jan. 18-19, 1984, Anaheim, CA.
For more information, contact Syner
gistic Audio Concepts, P.O. Box 669,
San Juan Capistrano, CA 92693;
1-714-496-9599.

Nov. 1-4, Dec. 6-9
The Harley Hotel in Atlanta will be

the site of the first series of seminars
presented by North American Televi
sion Institute (NATI). The Hyatt at Los
Angeles Airport in Los Angeles will
host the second series. Seminar topics
will include interactive video, com
puter graphics and animation for
video, post-production techniques,
audio field production, audio post
production, and more. For registra
tion information, contact NATI,
Knowledge Industry Publications, 701
Westchester Ave., White Plains, NY
10604; 1-800-431-1880, except in New
York where it is 1-914-328-9157.

Nov. 7-9
The Hyatt Regency-Atlanta Hotel in

Atlanta will be the site of the Ninth
Annual Satellite Communications Sym
posium, sponsored by Scientific
Atlanta. Panel discussions will focus
on topics including programming via
satellite, high speed digital transmis
sion, earth station design, teleconfer
encing and future industry develop
ments. For more information, contact
Betsy Crawley, symposium coordi
nator, 3845 Pleasantdale Road, Atlan
ta, GA 30340; 1-404-449-2274.

Nov. 7-10
A continuing engineering education

course, TDMA Satellite System En
gineering and Practice, will be held at
the George Washington University in
Washington, DC. It provides compre
hensive coverage of basic methods in
satellite digital communications and
the application of these principles to
specific projects. For more informa
tion, contact George Harrison at
1-202-676-6106 or 1-800-424-9773.

Nov. 10-13
The 14th Annual Loyola Radio Con

ference will be held at the Hotel Con
tinental in Chicago. The keynote
speaker will be Dick Biondi, Chicago
radio personality. For more informa
tion, contact Paula Lee at 1-312-
670-3116.

Nov. 15
The third series of international

panels on New Trends in Integrated
Circuits will be held in Paris. For more
information, contact Secrétariat
Général, 11, rue Hamelin, 75783 Paris
Cedex 16, France.

-- The
6!1l Video Synchn

POWER

e· Harris. Corporation. 1983

The Hanis 690
Digital Frame Synchronizer/Time Base Corrector

www.americanradiohistory.com

www.americanradiohistory.com


nssocícrtíons.r.;. ·~

National Association
of Broadcasters

1771 N Street, NW
Washington, DC20036

1-202-293-3570

NAB urges FCC to reject
Telocator petition

In what it considers to be a "naked
plea for proteclionism and a blatant
attempt to insulate Radio Common
Carriers (RCCs) from free marketplace
competition, regardless of the result
ing cost to the public," the NAB has
urged the FCC to reject Telocator of
America's July 25 petition seeking
reversal of the FCC's First Report and
Order, which eliminated restrictions
on FM subcarriar usage. The restric
tions that Telocator wants the FCC to
impose, NAB said, are counter to the
basic philosophy and purpose of the
original commission proceeding,
which ensures a substantial public
service and maximizes spectrum use.
The NAB characterized Telocator's

argument that FM subcarriers will

have an unfair technical advantage
over RCC paging companies as spec
ulative and based on insufficient data.
Telocator's reasoning, according to
NAB, fails to consider things such as
the duopoly rule, which prohibits FM
licensees from operating multi-trans
mitter networks similar to those oper
ated by RCCs and ignores the fact that
RCCs are free to increase range and
building penetration by adding trans
mitters to the paging systems, while
FM licensees are restricted to a single
transmitter site.

NAB asks FCC to implement
anti-stripping rule

The NAB has told the FCC that
CATV operators have failed to demon
strate that they should be permitted to
strip broadcast-originated teletext. In
reply comments, NAB reiterated its
position that such a move would
deprive the public of benefits the ser
vice would provide and asked the
agency to implement an anti-stripping
rule.
The association dismissed the argu

ment that networks would have a
competitive advantage over non-

broadcast service because they have
guaranteed access to TV households.
It said that they are limited by com
mission rules to ownership of seven
stations and will have to compete with
independent producers and stations.

Most listeners consider
radio "very important"

A new survey shows that radio
plays a major role in the lives of most
listeners, and almost 75% of the 1300
respondents agree that "something
very important would be missing from
life" if they did not have radio.
The study was commissioned by the

NAB. Conducted by Reymer and Ger
sin Associates of Detroit, the study
compares the psychology of fans of
major formats. Among the findings
are the following items:
•Fans of beautiful music radio do

not just want background music. In
fact, they are emotionally involved
with their favorite stations and are ex
tremely loyal to them.
=Although many people believe

Album Oriented Rock (AOR) fans are
non-conformists, they actually follow
the lead of their friends more than any

Forgettable Synchronizer
O Forget Interface Problems
The Harris 690 Digital Frame Synchronizer/Time
Base Corrector provides high level signal perfor
mance and error correction with virtually any type of
heterodyne or direct VTR.
IJ Forget Signal Degradation Problems
9 bit quantizing and 4X subcarrier samplingwith 59dB
signal-to-noise,4.2MHz bandwidth, and 1% pulse
response characteristics in the direct mode provide
transparent signal performance.
BJ Forget Gyro Errors, Timing Errors

and Hot Switch Problems
A built-in TBC handles the extreme gyro error found
in tapes made on portable VCRs. And velocity com
pensation is standard to help you deal with direct sig
nal errors and switching transients. These features,
plus six lines of hysteresis, let you master difficult
signal problerr.s easily.

II Forget Heat Problems
Cross-flowcooling and flat pack design let the 690
operate coollyand efficiently in tight spaces-in the
studio or mobile unit.
Iii Forget Maintenance Problems
We pioneered the development of digital signal pro
cessing equipment, and everything we've learned
over the past ten years has gone into the design of
this synchronizer.We build the 690 so you can install
it- and forget it.

For more information about the 690 Digital Frame
Synchronizer, call us at (408) 737-2100,or contact
Harris VideoSystems, 1255 E.ArquesAvenue,
Sunnyvale, CA94086, Telex 4992172
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other group when choosing a radio
station. And, they are most likely to
listen with their friends.
•AOR fans think of themselves as

music experts who know more about
music than most people. They like tra
ditional hard rock far more than new
wave music.
•Similar to AOR fans, contempor

ary hit radio fans want an unpredict
able, trendy-sounding station, but
have less ego-involvement. Their lis
tening is more personal and more ane
an-one.
•Adult contemporary fans want a

station that does not demand too
much of their attention-a cheerful
companion that avoids obtrusiveness
of any kind.
=Country fans are unique because

they want a more traditional, folksy
station. Also, it would "take a lot" to
switch them from their favorite.
•Nostalgic fans think similar to

AOR fans. They are the older-genera
tion music experts, quite unlike their
peers who prefer beautiful music.

•To news/talk fans, radio is the
authority. They want someone serious
they can "look up to." They are the
medium's most unique listeners. They
do not listen to be cheered up, unwind
or take their minds off problems. They
listen to engage their minds.

•Full-service fans seek the same in
tellectual stimulation that news/talk
fans do-practical information, com
munity involvement, self-esteem and
things about which to think. However,
they do not feel quite as strongly about
these things as do the news/talk fans.
=There is no one kind of listener for

any format. In fact, there are four
groups of country fans, three groups
of news/talk fans, six groups of AOR
fans and so on. Each group or seg
ment is reached with different
programming and promotional cam
paigns.
The study also debunked some long

standing conceptions of radio lis
teners. It found groups of nostalgic
fans that are not nostalgic for the
"good old days"; trendy, sophisticated
country fans; intellectual, informa
tion-oriented AOR fans and beautiful
music fans who like personalities,
jingles and contests.

FCC asked to repeal
100-mile rule

The NAB has asked the FCC to issue
a Notice of Proposed Rulemaking to
repeal its regional concentration of
control rule. The provision prohibits
ownership of three broadcast stations
when any two are within 100 miles of
the third and any two have primary
service contour overlap.

The rule evolved from a commission
order in 1938, which NAB termed "the
Stone Age of telecommunications,"
and was modified in 1977 from a case
by-case approach to the present flat
prohibition. Since then, NAB said,
there has been dramatic increase in
the number and diversity of media
voices competing in the telecom
munications marketplace, spurred by
the growth of broadcasting and cable
and the advent of low power televi
sion, multipoint distribution systems,
direct broadcast satellites and other
recent FCC actions. Of all the com
petitors, only broadcasters are shack
led by the 100-mile and other multiple
ownership restraints.

Re-consideration requested on
Docket 80-90 downgrading

The NAB has filed a Petition for Re
consideration of the FCC's Docket
80-90 decision to increase FM broad
cast allocations through arbitrary
downgrading of Class B and Class C
stations. The commission said that
those FM stations whose facilities
were not at certain minimum stand
ards three years after the adoption of
80-90 would be downgraded. The FCC
has decided to impose 25kW and
lOOkW power minimums for Class B
and Class C stations, respectively.

THE ORIGINAL SCULLYS

J-J~©lVJílílw
Manufacturer of the LJ-10
Extended Play Reproducer

for the Broadcast and
Background Music Industry

Keep your ear
on L.J. Scully ...

there's more to come!

THE L.J. SCULLY MANUFACTURING CORPORATION
138Hurd Avenue, Bridgeport, Connecticut 06604U.S.A

Call Jack Brooks 2031368-2332

(Get
St.

llgn-(d!
Aliaintard

with STL
•magnet11c

These dependable tapes are used by
broadcasters, recording studios, equip·
ment manufacturers, governments and
educators throughout the world. Widest
variety...Alignment, Sweep, Pink Noise,
Level Set, Azimuth and Flutter/Speed.
Available on reels, in cartridges and in
cassettes . Also, the Standard Tape
Manual & the Magnetic Tape Reproducer
Calibrator.

Phone for fast delivery or free catalog.

• •precrsron
test tapes

STANDARD TAPE LABORATORY, INC.
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MINUSCULE.
Until you use it.

The job of a good lavalier
microphone is to be heard and not
seen. Sowe're introducing the new
MKE2 micro-miniature electret
lavaliermic-our smallest ever. It
comes with a variety of clothing
attachments and can even be taped
to the wearer's skin. Sowhether your
talent is fully costumed for an epic
or scantily clad,¿;;~-- ••.
they'll hardly
know it's
there.

SHOWNACTUAL SIZE

You'll know it's there,
though. Thanks to Sennheiser
back-electret technology and
an extremely thin, low-mass
diaphragm, the MKE2 gives you
uncanny transient response, and
frequency response from 40 to
20,000 Hz, all with low sensitivity
to mechanical noises. Which
means you hear clear voices, not

ruffled clothing. See the MKE2 for
yourself, but be prepared to look closely.

~E 1\11\1H El~E R®
Sennheiser Electronic Corporation (N.Y.)
10West 37th Street· New York, N.Y.W018 • (212) 239-0190

_ Manufacturing Plant: D-3002 Wedemark, West Germany
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When atturaty £aunts ... Eaunt an Belar
tar Am/Fm/TU mODITORS

• •I BELAR
AM MODULATIONMONITOR

J BELAR CALL ARNO MEYER (215) 687-5550
ELECTRONICS LABORATORY, INC.
LANCASTER AVB,JE AT DORSET. DEVON. PA. 19333 •BOX 826 • C215J687-5550
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IVCR 44 VCR 451 ~ BAY 6 VCR TC INPUTS---, ~
BAY 4 TC IN---' 41 42 1 43 1

OUTPUTS j BVE TC L...:: BAY 6 VCR ---1 VR 11
VR 11 OUT INPUTS TC OUT

~

~ TE'LECINE TC TIE3UNES ~ ~l CMX DUB OUTS-., BAY 4 TC OUT BVE TC
20 21 I VCR 44 VCR 45 MON OUT

~ Creators of PATCHPRINTS ~
ffi Designation Strips for recording and television studios. ~
w L e ' Call or write for w
ffi OW OSf. FREEsample and information ~
W THE PATCH BAY DESIGNATION COMPANY W

Div. of Glendale Rubber Stamp & Printing Co., Inc. ~
Box 6278, Glendale. CA 91205 • 4742 San Fernando Rd., Glendale. CA 91204 • (213) 241-5585
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In its petition, NAB argued that
arbitrary reclassification and down
grading of these existing stations
would "violate the principles of funda
mental fairness and would be con
trary to sound communications
policy." NAB urged the commission to
abandon the concept of downgrading,
citing a number of factors such as
other existing FCC rules, Federal
Aviation Administration height re
strictions, and local zoning and recon
struction costs, which inhibit or even
preclude efforts of broadcasters to up
grade facilities.
The association also urged the com

mission to act expeditiously in grant
ing FM preferences to daytime-only
AM licensees and other existing
broadcasters, such as Class IV AM
and Class A FM stations, which might
try to take advantage of the new FM
allocations opportunities presented in
Docket 80-90.

Teletext should not be
hampered with program content

restrictions, NAB says
The NAB has asked the FCC to re

ject petitions to apply the fairness doc
trine, reasonable access and equal
time provisions to broadcast teletext
transmissions. Media Access Project
and Henry Geller have asked the com
mission to reconsider its decision not
to impose the rules.
NAB said the agency's action is

"procedurally correct, good law and
sound policy." The decision, NAB
said, will not foreclose the presenta
tion of controversial issues, nor will it
preclude the balanced presentation of
those issues. What it means, the as
sociation said, is that each broad
caster "will continue to be accorded
the flexibility to satisfy its fairness
doctrine obligations on its main
channel programming without being
required to undertake the additional
burdensome monitoring of teletext
transmissions that application of the
fairness doctrine would entail."

FM quadraphonic sound
opens broadcast options

Edward O. Fritts, NAB president,
said recently that he hoped broad
casters would take advantage of sub
carrier frequencies for FM quadra
phonic sound now that the FCC has
authorized the service. The commis
sion terminated an FM quadraphonic
broadcasting proceeding recently,
saying the decision to open SCA usage
to broadcasters eliminated the need
for any further action.
"NAB had urged the FCC to adopt a

uniform technical standard for FM
quadraphonic sound, rather than rely
on the marketplace approach chosen
for AM stereo and teletext," Fritts
said. "The commission action does,
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A New Name for
Future-Oriented
Telecommunications.

Our prod.icts are known under the
famous trademark TELEFUNKEN.
From now on they will be marketed
under the name ANT.

The ANT Nachrichtentechnik GmbH
in Backnang develops, manufactures
and delivers:

Multiplex systems,
Telecommunication cable systems,
Radio link systems,

Space communication systems and
earth stations,
Communication systems,
Audio systems.

ANT Nachrichtentechnik GmbH
GerberstraBe 33
0-7150 Backnang
Telefon (O 7191)13-1
Telex 7-24 406-0

Nachrichtentechnik
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Aworld of experience

Monitors of quality
& economy High stability, quality, reliability- at

a very reasonable price. These are
the reasons for the international
success of the Philips LDH6200
14" color monitors.

These rugged yet stylish
monitors have a high specification
and many operational features only
found on more expensive units.
And monitor to monitor matching is
excellent.
Reader enquiry no. 102

Transmitters
a story of success
Pye TVT is famous for its UHF
television transmitters.
Thousands in many countries of
the world perform to perfection
every hour of every day of the
week. State-of-the-art
development - such as cost
saving beam control klystrons -
ensures that the family covers
the requirements for reliable and
efficient medium and high ·
power transmission. Reader enquiry mo.103

Television
systems
Philips Television Systems
Inc. supply complete
customized sy.stemsfor
the studio or mobile unit.
Designed to the higlilest
engineering standards.
Complementary to the
quality of all Philips
broadcast products.
Reader enquiry no. 104

For further information use the reader reply nos or send the coupon to:

PHl'LIPSTELEVISION SYSTEMS, INC·.
900 Corporate Drive, PO Box 618, Mahwah, New Jersey 07430, USA
Tel: 201-529-1550 Telex: 37-62558
Canada. Electro & Optical Systems Ltd., 31 Progress Court,
Scarborough, Ontario, Canada M1G 3V5 Tel: (416) 439-9333 Telex: 065-25431r----------------------
1Please send me further
tntormatíon on NameI Inquiry _

no. Organisation
ID LDK6 cameras 100 AddressID LDK614cameras 101 -------------
0 LDH6200 Color monitors 102
ID UHF Television transmitters 103
ID Television systems 104

BE110 83
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however, present broadcasters with
another avenue of opportunity. We
will ask our members to take a look at
the quadraphonic option as they con
sider subcarrier usage."

inland waterways. These frequencies
now are used by stations for remote
pickups in the Emergency Broadcast
Service.
In its filing with the FCC, NAB said

that there are now 1136 licensed
broadcast remote pickup stations,
which would increase with the pro
posed licensing of at least 600 new FM
stations, the extension of the hours of
AM daytime-only licensees and FCC
action on several hundred other pend
ing applications.
The association said that neither the

commission nor the Coast Guard has
offered any evidence that alternative
means of providing reliable com-

Coast Guard-shared
frequencies questionable

The NAB has said the US Coast
Guard pro posa 1 to share frequencies
with broadcast stations "creates ser
ious incompatibility problems be
tween two services with public ser
vice and public safety obligations."
The Coast Guard wants to use
161.7MHz and 161.75MHz to com·
municate with vessels at sea and along

Cí1oele-(131) on Reply Cad
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munication for the government unit
have been explored and were deter
mined unfeasible. It said that until
these have been fully explored any
decision would be premature.
It said that if the commission allows

sharing, it must require the Coast
Guard to abide by the same frequency
coordination procedures now routine
ly undertaken by broadcasters, in
cluding advanced coordination before
each specific use of the Coast Guard's
portable field transmitters.

SM PT E
Society of Motion Picture & Television

Engineers
862 Scarsdale Ave.
Scarsdale, NY10583

1-914-472-6606

SMPTE conference proceedings
now available

The proceedings of the 17th Annual
SMPTE TV Conference held last
February are now available. Included
are 28 papers covering high definition
TV, TV graphics and special effects,
the future of videotape formats and
microcomputers in television, with
special emphasis on software.
Copies of this 295-page book, titled

Video Pictures of the Future, may be
ordered directly from the SMPTE.
Cost is $35 for non-members and $28
for members. If payment accompanies
the order, SMPTE does not charge
postage or handling fees.

National Radio
Broadcasters' Association
1705 De Sales Street, NW
Washington, DC20036

1·202-466-2030

NRBA members support call
for radio-only legislation

Reaction to NRBA's recent proposal
for separate radio-only deregulation
legislation was prompt and enthus
iastic on the part of NRBA members.
Many letters and telephone calls have
been received at NRBA's Washington
office supporting the NRBA request
for radio-only legislation, which had
been sent to Congressional committee
leaders.
Identical letters reiterating NRBA's

proposal for radio-only deregulation
legislation were sent to the chairman
of the House Commerce Committee,
John Dingell (O-Ml), and to the chair
man of the House Telecommunica
tions Subcommittee, Timothy Wirth
(O-CO).
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Don't vvade through 1,000
different product brochures ...

Use BE's 3rd Annual
spec Book instead

Broadcast Engineering's Spec Book
is the industry's only available single
source broadcast equipment reference
encyclopedia. Spec Book is designed to
save you time by providing reliable spec
for making easy equipment comparisons.
On nearly 1,000 different products. And,
based on your input from last year's edi
tion - and your suggestions for enhanc
ing Spec Book '83-this year's Spec Book
will be more comprehensive than ever
before. Offering you valuable reference
data, like:

*Comprehensive category listings- of available broadcast and broadcast
related equipment. Including manufacturer names, model numbers, product
specifications and special features for each listed model.

*Reader service numbers- for each listed product. So you can request ad
ditional manufacturer information quickly and easily.

*How-to edltcrlal > hands-on technical articles designed to help you stay
informed on the latest technology. Expertly edited by a field-experienced, first
phone licensed engineer.

All in a convenient, easy-to-read format.
Now- something to make Spec Book even more valuable ...
The 1983 Spec Book SPEC*TACULAR reader contest!

You've told us that Spec Book is a big winner with you. And here's how
Spec Book can make you a big winner-of a $1,000 digital audio disc player!

On the front cover of the forthcoming November issue you'll see 25 sec
tions of equipment specs carefully selected from inside the issue. If you can
match the cover specs with their exact location inside Spec Book, you can win
a digital audio disc player valued at $1,000.

You'll find complete contest rules and an entry blank inside the 3rd Annual
1983 Spec Book. Don't miss your chance to win a state-of-the-art digital audio
disc player-enter the Spec Book SPEC*TACULAR contest! Coming to you in
November.

BR08DC8ST
enGlleeRllG

Spec Book
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BB~s PROFITABLE
NEW PROGRAM

IN FM BROADCASTING ...

•
A profitable paging business
can be yours now that the FCC
has given the go ahead for FM
sub-carrier authorizations.
And nobody can better intro

duce you to paging technology
than BBL, tt-e undisputed
leader in the field.
Our System VI-X paging

terminal is especially suited to
the FM broadcaster interested
in diversification-and greater
profitability. It's compact in
design and surprisingly low
in cost, yet includes all the
advanced features which have
made BBL paging terminals the
recognized standards of excel
lence in the paging industry.

Most impcrtant, System VI-X
is highly versatile. Unlike other
paging terminals, which are
restricted to a limited number
of pager types, System VI-X
is engineered to interface
with a// commonly used makes,
enabling you to service all
potential customers. System
VI-X can eve1 interface with
BBL:svoice messaging center,
the Voice Retrieval System, as
a combined paging/message
center.What's more, its fully
automated design keeps main
tenance costs to a minimum

and significantly reduces labor
costs. resulting in higher prof
its for you.
l here's simply no more effi

cient terminal tor the price than
System VI-X.Check the soft
ware-intensive design, flexibility
and proven reliability. We trust
you'll agree ...BBL:sthe best
way for today's FM broadcaster
to get with the paging program.

l:
BBL Industries, Inc.

At an introductory price of $18,600. I A Subsidiaryof CommunicationsIndustries,Inc-------------,IGET WITH PAGING! CALL (404) 449-7740. I
TELEX804471.ORWRITEBBL FORADDITIONAL INFORMATION.ISend to: BBL Industries, Inc., 2935 Northeast Parkway,Atlanta, Georgia 30360 I
Name______ .Title_ _ ·----- ·--·· ··-INameof Company - ..-- ---- - - - - --1
ITypeof Company -- ----1
1Address . Phone, ____ ------·-----1

City____ --·---- State Zip _L-------------.1Circle (133)on Reply Card October 1983 Broadcast Engineering 113

www.americanradiohistory.com

www.americanradiohistory.com


NBC Radio Talllrnet proqram
receives NABA award

NBC Radio's Taiknet program was
the August recipient of the NRBA Cer
tificate of Merit Award for outstand
ing public service. Ialkuet if, a daily
hne-up of self -help, call m program
ruing currently re&c.hi11go. network of
137 radio stations across the country.
NBC Rad10 is the first network to
receive the NRBA award.
Fast action by Talknet staffers

saved a Michigan woman's Iife on
June L.J. T'alknet host Sally Raphael re
ceived & late-night phone call frum the
woman, who obviously was emotion
ally distraught, At th" time, there was
nu minal mdícation that she was on
the verge of suicide, but she soon
revealed that she had already emptied
the medicine cabinet.
The woman told Raphael that she

no longer wanted to live, so Raphael
attempted tu focus the conversation
on reasons why she should go on.
Eventually the woman agreed to re
ceive help, but by that time, she was
virtually incoherent. Talknet staffer
Nancy Visser was able lo get
assistance to the woman on time; she
had swallowed about 38 pills. Only 20
minutes had elapsed between the time
the wuman placed the call to Talknet
and when she was rushed to a

hospital. The woman was released
from the hospital June 27 and has
agreed to seek psychiatric assistance
to cope with her problem.
Talknet will be included in an en

gni ved honor roll of ceruficate win
ners that will be presented to the
chairman uf the FCC and the chair
men of the House and Senate Com
munications Subcommittees as evi
dence of radio's outstanding perform
ance in the public interest.

NRBA asks the FCC to look
again at Docket 80·90

The NRHA has asked the FCC to re
consider part of its decision in Docket
80-90-FM drop-ins. That decision,
adopted May 26, 1983, but not yet in
effect, calls for a new FM table of
assignments containing hundreds of
additional FM allocations, as well as a
new classification system that will re
quire existing stations to meet certain
minimum tower height and power
standards or face downgrading.
NRBA has asked the FCC to grand
father existing Class C facilities. In the
petition, NRBA said that down
grading a Class C station, "because it
is not possible (or economically feasi
ble) for the station to meet the new ...
standards within three years, would
deprive in the long run a significant

portion of the station's listeners of an
established and reliable service." In
case the FCC rejects grandfathering,
NRBA urged that case-by-case consid
er atioris be given to provide additional
time to stations that face zoning or
federal Aviation Administration con
siderations. Also, NRBA asked for a
buffer zone to be factored in around
existing stations when the FCC
assigns the new frequencies.

--_•._
Society of Broadcast Engineers

P.O. Box 50844
Indianapolis, IN 46250

1-317-842-0836

Broadcast engineers to hold
convention in Seattle

In a traditional fall event for SBE
Northwestern broadcast engineers,
the Seattle chapter of the SBE will
hold its annual convention Nov. 9-10
at the Sea-Tac Red Lion Inn.
The convention will feature booth

exhibits by more than 60 broadcast
equipment suppliers, as well as two
series of papers on topics of current
interest.
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TM

A QUANTUM LEAP IN COMPUTERIZED EDITING!
Announcing EDIT-STAR- a new computerizedl

editing system from Datatron which sets a new
standard o" comparison among moderately-priced
editors.

The EDIT-STARhas all the features you need.
Its dedicated keyboard lets you edit with fewer
keystrokes. And three user-definable keys allow
you to customize keyboard operations.

With a d¡namic memory of 300 events, EDIT
STARincludes full list management functions
such as text editing and block moves. Your
edit lists c&11 be auto assembled or stored on
disk.

Featurinq rnultlple 16-bifmicrocotnputdrs,1 th.e '
EDIT-STARuses the same performance-testeo ·
serial inter;face technology; as Datajron's], I I~
Vanguard. You can interface as many VTR~ i I!
as you wart via distributed. processlnq, and ¡ .
the EDIT-STARcan sy,ic rdn any fot.!'r.of th.em Il
during one event - complete with a~signabl~ ·
record. · · ·

Circle (135) on Reply Card

The EDIT-STARfeatures full swítcher control
including delayed effects. SMPTEtime code
readers with user bits are standard and VITC
readers are optional.

The EDIT-STARis an editor's editor. It is
loaded with many time-saving features that allow
you to do what you want with minimum effort.
Sqme of these inGlude trame bump, scratch
pad memory, programmable contact closures
and many more.

And if you ever forget a command, simply ask
fo{ HELP. The IERIT-ST.f-Rc;omesy•ith Datatron's
exclusive HEl!P instructional system - it's like
having the user's manual inthecomputer's rnernoryl

_,. -' =

•. ~ =

Oatatron:h$s been makir¡g c6mputerized editors
since 1967j ilunger than~ny ~th~r manufacturer,
THeEDIT-Slf~Fl is the newest member of a-product ~
line disting4isbed: by simplicity, sophistication,
and legend}.uJy(r¡eliability. U ·
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THE FIRST ENGlrtEtittNG
woRKsTArloN roh::D.EslaNING
DIGITAL VIDEO EÓUIPMENT ~'.':VSPTM

- :-:

Save Money and Time
BeSue Bef.:>reBuilding;;

• Verily the idea
• ~-imulate hardware desícn
• EvalU<Jteprocessed pictti-e quali'Y

$70,000*a 11 ~.. .. S8S~OOr1~'~'"'' ..,."'SM,000* 't ~ ···ti 11" • $175,000*
111 · · • ;¡· · · , ill_ 0 E •.;¡Jir."' · ~ -~' ,

Composite NTSC/PAL System 11 _ Co:mponeat
• 8 bits resolution I
• Sampling rates: 2fsc, 3fsc, 4fsc
and 13.5MHz

• Foilnats are software selectable
• Semicondudor memory for 2·lull
size video frames

• 76 Mbytes Winchester disk
storage !or 60 lull size frames

• Digitally record and display:02
lull size lrallles ~

• Digitally record and dis¡:¡)a)li
3Tseconds of video sequenóes
with frame window size of
160 X150 picture elements

• Completé 68000 based computer
runnínq UNIXt operatin4'sy~tem

• C and Fortsan programming
langu_ages ·

·.~·.

• ~~mpli~g ~átios,include: 4:2:2
and 4:1:1

• Formats are sóftware selectab1e
• Si.~iconductor memory IÓr 2 lulf
size video frames ·

• 414 Mbytes Winchester disk
. storage"l~r-121 lull size frames
• l:>igitally record and display 2
~ullsize fremes

• )')i9itally record ¡¡11ddisplay ;\::
230 seconds of video sequences
wlth'lrame window size of Ii
·160-X150 picture elements ':!

~'"C'.::omplete'68000 basedcomputer
i'únning .U,NIXt operating system

•.,C andFortran programming$
. ·1:ang\!age,s · '.":;~.15 . , •.
-•--Real time Roam -and Zoom' :,,
• image· processing software, ií!
•:Upgradable'.fó 111,orepowerlulí-;
...~yStems:'.,;~·' :..' '·~::~·~;~;_~.¡,- ~ ,,, - ~'1:
e ,Includes capabilities or . "' - '~
composite.componenf aríd. RGB systelru

$825,000**' '?l'
, 'lii?grade to 60 second record and. -~1.
display of lull size video · ·>
sequences l'l

- ~.
•.;Options, Monitor and Terminal are not included.

Prices are subject to change without nortee.
Upgrade to less than full size record
and display cenbe obtained at lower cost.

t UNIXis a trademark of Bell Laboratories.

·:e,l

~~.J
:~

Write or Call:

Picture
Element
Limited

635 Waverley St.
Palo Alto, CA 94301
(415) 322-2141
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Several related organizations hold
their own meetings at the convention,
including the Audio Engineering
Society, the Independent Television
Association ano the Society for Mo
tion Picture and Television Engineers.

Association for
Broadcast Engineering

Standards
2000 M St., NW

Suite 600
Washington, DC 20036

1-20.2-331-0606

Daytime-only decision
supported

Wallace E. Johnson, president and
executive director of ABES, has
praised the FCC for what he termed a
historic decision on extended oper
ating hours for daytime-only AM
broadcast stations.

Johnson said that the FCC has
reached a decision that carefully bal
ances the public interest considera
tions involved by providing an oppor
tunity for a substantial number of day
time-only stations to extend their
operations during pre-sunrise and
post-sunset periods, while still pro
tecting unlimited time stations from
destructive interference to their ser
vice areas during these periods. ABES
has supported the major points in the
FCC's proposal.
The decision (BC Docket No. 82-538)

will permit daytime-only AM stations
Lo operate from 6 a.m. local time to
two hours after the hour of local sun
set with 500W or such low power as
required to protect the licensed night
time services of other classes of AM
stations.

IllRadio Television News
Directors Association
1735 De Sales St., NW
Washington, DC 20036

1-202-737-8657

FCC urged to repeal personal
attack/political editorial rules
In joint commsnts filed this week

with four other news organizations,
the Radio-Televisan News Directors
Association urged the FCC to repeal
the personal attack and political edi
torial rules, because they impede
robust debate and foster self-censor
ship.

The Evening News Association,
Gannett Company, Gaylord Broad
casting Company and Lee Enter
prises, joined RTNDA in the response
lo the FCC's Notice of Proposed Rule
making issued in June. I:r:.::)))))

NO OTHER BATTERIES
EVEN COME CLOSE!

•II
ReFLEX®-20-theonlybatterychorgingsystemthat

givesa full chargein20 minuteswith longerbatterylife
and requiringfewerbatteriesto buy-now bringsyou
fourmorereasonsto useChristiecamera-mounted,
belt-mounted,andVCRbatteries.

Batteries Fit Most Mounts
Christie"burping"KSandKRbatteriesnowfrt

virtuallyallfactorycamerabatterymounts.
Slow-Charger and 20-Minute Charger
EveryChristiebatterycan nowbefullychargedin

20 minutesonthepatentedReFLEX-20"burping"charger(now availablefromunder$1,000),or
whenonthe roadwithour inexpensive,compact,slow-charger.Receiveourslow-chargerFREE
withthepurchaseof a ReFLEXchargeror bymeetingminimumbatteryorderrequirements.

~ Unique Pre-Charge Warning Light
~ Youwon't becaughtwitha deadChristiebatterybecauseournew discharge Indicator light

warnsyoubeforeifs timeto recharge.Ourbatteriesnowgiveyouovertemperature protection
withouttheneedfor thermalfuses.NoflimsyshrinktubingonourBP90equivalentbatteries-you
geta rugged hard case.

r.lcW'\ 12-Month Warranty
~ Incrediblebuttrue.Under

normaluse,Christiewill repairor
replacea defectivebatteryfree
of chargefora full year.(Complete
warrantyavailableon request.)

LIMITEDWARRANTY
(ABSTRACT)

ReFLEX-20BATTERIES
Any battery pack which becomes defective, or has per
manently lost more than \/3 of its rated capacity, under
proper (normal) use within one Q) year of delivery to the
user, Christie will repair or reploce at no charge.

ForChristiebatterydetails, contact SteveHellerat ChristieElectricCorp.,20665
ManhattanPlace,Torrance,California90501, 800-421-2955 (in California213-320-0808),
TWX910-349-6260.

SEE CHRISTIE PRODUCTS Sincel929 CHRISTIE
AT SM PTE BOOTH 1505 YouCanDependOnUs .
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P.O.Box269, 60 Union Ave., Sudbury, MA 01776

••_.~£!Bii!~~~-W\I~--~
Frequency Extender

What sounds as good as a
broadcast line and is cheaper, more
reliable, and much easier to find?*

·Answer: Dial Telephone & Extender

Broadcast lines at direct dial prices.

Call for a free 1Oday trial
617-443-8811

Circle (160)on Reply Card
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new
literature

.-<:k·., ,..,~-\
.-'1~

GUARANTEE
YOUR

SATELLITE
TERMINAL

INVESTMENT

Compucon
-Brochure: "Guarantee Your Satellite
Terminal Investment," (6 pages).

Circle (436) on Reply Card

AEG-Telefunken
-Selection guide: "VHF-UHF Semi
conductors and !Cs," (8 pages).

Circle (441) on Reply Card

Siemens Components/Litronix Div.
-Brochure: "Display Selector Guide,"
(6 pages).

Circle (440) on Reply Card

Prisma Graphics
-Presentation folders: various styles.

Circle (454) on Reply Card

Compucon
- Brochure: "Frequency Protection
with Interference Alert Service from
Compucon," (6 pages).

Circle (439) on Reply Card

Comsearch Applied Technology
-Brochure: "The CAT Services Bro
chure."

Circle (438) on Reply Card

Nesco Battery Systems

National Electro-Sales Corporation
-Brochure: "Nesco Battery Systems,"
(4 pages).

Circle (455)on Reply Card

A.W. Sperry
-Catalog MC-499 Issue A: "AWS Test
Equipment."

Circle (442) on Reply Card

Sorensen Power Supplies
-Catalog: "40th Anniversary Issue,"
(128 pages).

Circle (437) on Reply Card

RCA American Communications
-Booklet: "RCA Americom's Digital
Audio Transmission Service for
Radio Networking via Satellite,"
(4 pages).

Circle (452) on Reply Card

~rs~~
lovs) RACK MOUNTED VIDEO DELAYS

·1:·_··1·'·-·) ,· .·.

DL 505 SERIES
• 75.íl,, isolated grounds between channels
• equalized to 5.5MHz
• one signal channel per board
• 16 PC boards in 3-1/2" high frame
• delays from 10ns to 1900ns
• precise timing via gold jumpers

& fine trim
• wider range per board than Brand 'M'

Circle reader number for full catalog of ~delay lines and filters.

broadcast video systems
1050 McNicoll Avenue, Agincourt, Ontario M1W 2L8

Telephone (416) 497-1020 Telex 065-25329
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HEAD RE-CONTOURING
Standard 24 hour service. All Mfgr's & Trk
formats: Audio, Video, & Still Storage. Full
line of replacement heads & accessories are
also available. Send for FREE brochure.

RESTORATION
15904 STRATHERN ST. nJ •VAN NUYS. CA 91406

1213) 994-6602

Circle (162) on Reply Card

Renew
your free subscription

today.

BR08DC8ST
enoneeemc
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The first
8-d~ys-a-week

logger.
~ .- "" '" - i!(I

The Dictaphone Veritrac SL.
r--------------------------------,For more information on the
Dictaphone Veritrac SL system,
fill in the coupon or call toll-free:

800-431-1708

Whether charting the What's more, the
hits or checking the Veritrac SL is modular. It
spots, Dictaphone's new can be configured to meet
Veritrac SLvoicecom- your station's specific
munícatíons recording needs. Providing recording
system is practically tirne ofup to 8days.And
indispensable. Here, in a it has something else
package you can lease for going for it. Dictaphone
as little as $99 a month, reliability and service.
is recorded testimony
to what you've aired. :d.JIU::0. t h
Uninterrupted by tape :::;i rr IC ap one
changes. 24 hours a day. A Pitney Bowes Company

Circle (163) on Reply Card

Except in Hawaii andAlaska
(inNew York call 914-967-2249)

Name

Title hone _

Station _

Address _ I
I

City State ip :
I

Mail to: Dictaphone Corporation :
120 Old Post Road :

l Rye, New York 10580 l
I . I
1 Dictaphone and Veritrac 1l are trademarks of Dictaphone Corp..Rye.NY PBE-103 l
L--------------------------------J
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Compucon
-Brochure: "Microwave Communica
tions with Terrestrial Planning Ser
vices from Compucon," (6 pages).

Circle (443) on Reply Card

ADC Magnetic Controls
-Booklet: "Broadcast Products," (30
pages).

Circle (444) on Reply Card

Mercury Wire Products
-Technical monograph: "Shielding
Considerations for Cables and Inter
connec1 Systems."

Circle (435) on R13pfyCard

Bardwell & McAlister
- Layout packages: "Studio Layout
Package Lists and Diagrams," (cor
respond on letterhead).

Circle (449) on Reply Card

Whitmor Waveguides
- Technical note 83.11: "Rodent Re
sistance of Fiber-Optic Cable Pro
ducts."

Circle (450) on Reply Card

Compucon
-Brochure: "Clear Channel LPTV
from Compucon," (6 pages).

Circle (451) on Reply Card

LEA LIGHTNINGBARRIER. Typical
Hemispherical Dissipation Array in
use at a broadcast site.

100% LIGHTNING STRIKE
PROTECTION. GUARANTEED.

You name it, LEA protects it.
Broadcast towers, buildings, power lines,

plant sites, tank farms, substations, water
towers, rodar installations, missile launch
pads ... any application.

LIGHTNINGBARRIERDissipation Array
Systems from LEAbleed off and control high
energy electrostatic buildup between the
clouds and the ground.

LIGHTNINGBARRIERDissipation Array
Systems take full account of differences in
structure size and height, storm patterns,
altitude, and Keraunic Number.

And LIGHTNINGBARRIERDissipation
Arrays are storm activated, so there is no
power consumption.

No conventional lightning rod approach
can possibly give you the protection that
LEA'SLIGHTNINGBARRIERDissipation Array
Systems provide.

So strike back at lightning. Get complete
details today from LEA, ínc, a Dynatech
Company, 12516Lakeland Road, Santa Fe
Springs, California, 90670 (213) 944-0916,
TWX 910-586-1381.

"the LEAde; in pure power technology"

Circle (164) on Reply Card
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Series626
Universal
Disturbance
Analyzer
Me>~•)'tol-~IMfl.>IP'>"""'kH-t1'1V•t......,,._,..,..,,...,

•Tw"-"''~pk>g-<n~l\anóloV1>"'4CN-tl•1r>e
·V~...,!lff',o.agt--~·T•~-.r...rnlott,-•-
•s.lf~pnt11..,_f\ill _

l'

-91•'.Jn ~
® lcRANETZ!

Dranetz Technologies
-Brochure: "Series 626 Monitoring
Products," (16 pages).

Circle (445) on Reply Card

Vector Electronic Company
-Catalog: "Packaging," (68 pages).

Circle (446) on Reply Card

Whitmor Waveguides
-Technical note 83.12: "Crush Re
sistance of Fiber-Optic Cable Pro
ducts."

Circle (447) on Reply Card

EECO
-Brochure: "IVES," (8 pages).

Circle (448) on Reply Card

Of special interest
In his book, Colour Science in

Television and Display Systems,
W.N. Sproson uses his many
years of experience with the BBC
Research Department to discuss
the various ways in which NTSC,
PAL and SECAM systems deal
with the transmission of color in
formation, detailing strengths and
weaknesses of those systems.
The book covers basic colori
metry, the chromaticity diagram
and the color CRT. It analyzes the
color camera and its optical com
ponents, such as filters and prism
splitter blocks.

Some math background is ad
vised for complete understanding,
but the material is of interest and
value to anyone wanting to obtain
a better understanding of color.

The book, published by Adam
Hilger Ltd., Bristol, United King
dom, is distributed in the United
States by Heyden & Son, 247S. 41
St., Philadelphia, PA 19104. Price
is listed at $36 for the 221-page
hard-bound volume.

Circle (453) on Renly Card
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'.At long last a new, reliable source of TV1est equip
)1:i~nt.One that:bffers fast, predictable delivery. One with
áhame all thé ~~aridtrusts-Philips. Four qu ck examples:
PM5565 Waweform Monitor

Enjoy the uxury of examining one line aid one field
at a time. On tap of this, there's a convenient front probe
input so you ca 1use the monitor as a troubleshooting
oscilloscope.
PM5567 Ved:orscope

If you warjt more accurate decoding and the ability to
have an external reference from composite video signals,
choose our vectorscope.

Both waveform monitor and vectorscope mount side
by side, fit all e.dstinq hardware and use less power than
the competition.

PMS&i9 Color Analyzer
Take it on a quick trip through your studio or control

room and adjust all monitors to the same color tempera·
ture in a matter of minutes.

V!ith four different rremories, there's no problem in
quickl~ calibrating four diferent phosphors.

variable full-scale, from less than set up to more than
refereñce white, allows rreasurement of color tracking as
a function of APL.
PM5534 Color Pattern Generator

Our universal pattern contains all the signals needed
to verify overall system operation-directly from the pie·
ture. No wonder virtually every set manufacturer uses our
pattern for their TV set alignment.

Of course our TV test equipment line doesn't end
here. Today Philips offers a wide range of equipment in·
cludinq sync and pattern generators, VITS generators and
analyzers, and TV modulators and demodulators.

For nationwide sales and service information call
800-631-7172,except in Hawa i, Alaska and New Jersey. In
New Jersey call collect (201) 529-3800, or contact Philips
Test aid Measuring lnstnrnents, Inc., 85 McKee Drive,
Mahwah, New Jersey 07430.

~~ Test & Measuring
~~ Instruments PHILIPS

Circle (165)on Reply Card
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Rent
Tektronix
Spectrum
Analyzer
Putting SCA on your
FM?Rent the 7L 14
from us. Call us
800-572-2042 or
703-777-8660 for
detaíls.

Satisfaction made us famous

Wd
oox59Q Lee;burg,Virqnio22075 Telephone 703-777-&HJ

bocd:o.rt caWtmt:r capadbn
Circle (166)on Reply Card

"ULTRA-LIGHT"
HEADPHONE

REPLACEMENTS
for

CLEAR COM • RTS
TELEX• etc.

intercom systems.

Only 1 ounce! Available in impedances from 8 to 2K ohms,
with or without attached microphone boom. Can be worn on
left or right ear. Built to endure like a telephone. R
Columbia's ULTRA-LIGHT headphones can, with the use of
various adapters, replace heavier types of headphones
used in various intercom systems. Other users include
switchboard operators, cameramen, radio announcers, air
traffic controlers, etc. Price of R-Columbia model UL-85
(shown in photo, less adapter) is $129.95

A-Columbia Products Co. Inc.
2008 St. Johns Avenue
Highland Par!k,IL. 60035-2499
Phone: (312) 432-7915
TWX: 910-692-2160

Request Bulletin 9W for
UL·85 and other lightweight
headphone models. Come
see the "ULTRA-LIGHT" at
SMPTE BOOTH 640 !

Circle (167)on Reply Card
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new
products-

Stereo console
The ESA-10 from Audio Metrics fea

tures 10 channels, linear faders and
total de control.

Circle (400)on Reply Card

Picture reducer
The Stock Electronic Europe Video

plex takes up to 16 separate signals
and combines them into one split
screen containing pictures either
2"x2", 3"x3", or 4"x4".

Circle (401)on Reply Card

Subtitling system
VG Electronics and Oracle Teletext

Ltd. have released the Newfor subtitle
preparation system. Developed in co
operation with the Independent
Broadcasting Authority, the system
reduces preparation time of subtitles/
captions by about 50% and allows real
time captions for news and sports. It
combines with the VGE TTS4 teletext
system for cost-effective captioning
for the hearing impaired.

Circle (406)on Reply Card

Audio cabling
Star-Quad audio cable from Canare

Cable is a 4-conductor material con
sisting of two twisted pairs with a
high-density braided shield. Tests for
noise immunity indicate a 10X im
provement over standard balanced
mic cabling.

Circle (407)on Reply Card

Noise reduction system
The Symetrix 511 stereo noise re

duction system does not rely on an
encode-decode process to accomplish
noise reduction. Therefore, it may be
used to remove existing noise from
pre-recorded tapes or other sources,
including noisy mixing boards and
processing devices. It is packaged in a
single-space rack chassis.

Circle (410)on Reply Card
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COMPANY

Leaders in test tmd mee suremenr for ouer o o'ecoc'e.

1"100DELL AVEí'JUE
CAMPBELL CALIFORNIA 95008
Teephone: (4081 373-654:J
Teex: 357445

SOUND TECHNOLOGY
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TELEMETRY
PROBLEMS
SOLVED

•• ••MoaaL ,....,..__, T1IH1M.,..••••••"ll:Tuq..., •..•_ A•ell1v1: ••--·-----

• TELEMETRYOR VOICE Moseley's :L- is designed specifi
cally to help the broadcaster with
telemetry return problems. If SCA is
otherwise used, phone lines have
proven unreliable and costly, or you
feel the need for telemetry, data, or
voice to or from the transmitter to be

independent and solely under your control, the TR, solvesyour problem.
Using Group Pchannels (450-456MHz), the systemisdesigned to give yearsof
unattended continuous service. Excellent frequency stability and receiver
selectivity allow stable, undisturbed operation, even when adjacent channels
are filled. In caseof power failure, the optional Battery Packprovides twenty
minutes of continuous MCW ID transmission asasimple power fail alarm. The
TRL-1 features adjustable, automatic, receiver squelch, AC/DC operation,

optional automatic transfer, and a
built-in microphone jack on the
transmitter front panel. A simple
phone call to the Moseley team will
solve your TSLproblems today.

TRANSMISSION
• SUPERIOR ADJACENT

CHANNEL REJECTION

• NARROW BAND/LOW
POWER
AC/DC OPERATION

For further information

please contact our Marketing Department.

I I I I I

MOSELEY ASSOCIATES, INC.
'A Flow General Company . SantaBarbaraResearchPark

I

111 Castilian Drive . . . Goleta, California 93117
(805) 968-9621 . Telex: 658-448 . Cable: MOSELEY

Circle (170)on Reply Card
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Oscilloscope
The Sony/Tektmnix 336 portable

digital oscilloscope includes a mea
surement memory length of eight bits
by 1024 words, using a 50MHz equiva
lent bandwidth. The microprocessor
simplifies manipulation of Channel 1
and Channel 2 signals to calculate
rrns, peak-to-peak and average of any
waveform. The 11-pound package in
cludes a menu system and alphanu
meric CRT readout with analog out
put signals for XY chart recorders. A
GPIB interface option is available for
IEEE-488 applications.

Circle (402)on Reply Card

Module
The VSM-1 speed search module

from A VR Engineering works with a
Sony RM-440 editing controller and
the V02860, V02860A or V02260
U-matic VCRs. If applied to series
5000 recorders, minor modifications
will be needed. The module provides
five bi-directional search speeds up to
3X normal.

Circle (403)on Reply Card

Lenses
Angenieux used the Montreux exhi

bition to introduce several new lenses,
including the high performance
15x13HP and 15x17HP for 1-inch and
1114-inchcameras and a 12X high res
olution system with a 1.5X range ex
tender for HDTV. Other products in
cluded 15x9 and 25x10 zooms for
%-inch cameras and an improved 42X
continuous zoom scheduled for use at
the COPAN Olympic Games in
Caracas, Venezuela.

Circle (404)on Reply Card

Editing systems
Various capabilities and savings

result from JVC editing packages
designated by the VE-90AT series and
the VE-92 series. The VE-90AT uses
CR-8250U editing recorders with CP-
5550U or CR-6650U U-matic equip
ment. The VE-92 system adds a time
code generator, dual-channel readers,
edit decision lister, fade module and
time code character generator.

Circle (405)on Reply Card

Video switcher
Two versions of the Ross Video Ltd.

RVS 517 offer 12 or 20 video inputs
and two independent Multi-Level Ef
fects units. Each MLE can manipulate
up to four video sources. It interfaces
for editors; digital effects systems;
border, spin and wipe generators; and
the Ross scene store memory. The
Ultra Key RGB chroma-keyer is avail
able as an option.

Circle (409)on Reply Card
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CCDcolor camera
The SP-3 3-chip camera from NEC

America's Broadcast Equipment Divi
sion is suited for ENG and other field
applications. It has a universal tape in
terface. The camera is resistant to
vibration and shock, and weighs only
7.3 pounds.

Circle (411) on Reply Card

Video typewriter
The VTW-210 from For-A Corpora

tion of America features a 16x20 dot
matrix format. In addition to normal
display modes, the compact, self-con
tained typewriter provides roll and
crawl display with speed adjustable
on the front panel.

Circle (412) on Reply Card

Standards conversion system
The lmageConverter from Image

Transform uses 4-field, full-bandwidth
RGB processing and a versatile tem
poral filtering system programmed to
accommodate all existing standards,
as well as future HDTV systems as
standards come into service.

Circle (413) on Reply Card

Studio ribbon microphone
Audio Engineering Associates has in

troduced the Coles 4038 microphone.
Its ribbon materia: is a selected pure
aluminum foil, corrugated and pre
cisely tensioned between high perme
ability pole pieces.

Cürcle (414) on Reply Card

4-track cassette recorder
The X-15 multi-tracker from Fostex

Corporation of America can record on
up to two tracks at a time with indi
vidual tone and level controls. A 4x2
mixer is used for monitoring during
recording and for setting pan and gain
for each trac:k during remix.

Circle (416) on Reply Card
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UNIVERSAL
SURGE PROTECTOR

FOR ALL LINE VOLTAGES!
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CALL BILL JOHNSON
215i544-88l9

E.AGLE.HILL ELECTRONICS, INC.
41 linden Awenue Rutledge.PA 19070

Crrcte \142) on Aepiy Card
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NOW SAf I:. AREA, SAFE TITLE AND
CEN fRE LINES ARE AFFORDABLE:

$i095
o 111o~penoen1hJü~ thru viceo cnanoels, each can have

an1 1,..Vlll0111d.Hur.witn j1g1ta.11yoenveo stab111ty
DATA StiE:El ON REQIJE:ST

Mdttl .ncosrnes uc. 29i'b f'd:Sh.Ht;..ucre
Pon .:..04uitlam. s.t.. VJ(,¿(¿ Canaaa
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X· 1O MUSIC CONTROLLER
11 Cyc1e 1. ith ersing
01 4 rn9u1a1 decks

• Stereo/Mono
• 25 H2 Sensor, Filter
Siience sense

!mEI MICROPHC!BE Lall cave Cofün•,(312)44_0-3111
, _ • 8r5 ~-Michigan Ave.. #1532A

t. Lt:L f FlUNICS 1NC. C.hict1go, ulínols 60611

C1(c1e (145) un Reply Card
----- - ·-·---·--··--------·--
HEAD RE-LAPPING
AND NEW HEADS FORAMPEX
l/'v...,,,, ca1111JQt:ario 1et:I t0 1eel heads re
;,,,v1.t,••..rt<.Jano 1e íacped tui ur191nal perter-
1r1a111...t. Send tor tree bt ocnure.

R. I<.. Morrison Co.
d 1~ C.ove11try Auad • Kensington, CA 94 707

(41 5i 5.25·9409
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MAKE YOURCARBON INTERCOM
LOUDER!! IJ;-:::::: .

tntrocucinq BOOSTER ONE! • •
A new development tor the .• -!f •·
carbon intercom user, BOOSTEA
ONE can increase the levels on a -
standard 2-wite heaoset as mt.n;n ,-·
as aj_~J§.l..!_lf!l_~l OUHt....UM.Ji!<Coo~cs1r~c1.:.::.•.•ue (.lOti-062

(20J)19l0587
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Use
BRoaocasrenG1neeR1nG
classified ads
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TIrne code reader
Audio -t Design's ·¡CR 1 portable

SM l'TE/EB U time code reader and re
generator operates for up to .Wuü
hours troru out: set uf internal bat
teries. lt will r ead time code from
serral time code outputs, The unit abo
will dtspla y user bu code.

Círcie (415) on Repiy Gard

Bruadt.ast console
Pacij';c Ht:curders a- _l:.ngrneenng has

introduced the ABX, which features
multiple stereo outputs, interactive
machine control, all-format suitability
and multi-track capability The ABX is
available in three rnaiufr ame sizes to
accommodate ltl-, 26- or 34·input
modules.

Circle (417) on Reply Card

Digital TV set
Matsushita Electric Industrial Corn·

pony Ltd. has developed a digital TV
set that offers crisper images and <•X
¡.ial!Jt!d L.o~·ob1lit11:::,,rto d re., ..it uf it
digital , ideo c.ir..u.try. It can accotn
modate a tuner and adapter for video
tex and teletext, and will hook up
directly with home computers.
stereos, VCRs and other forms of com
poneut television.

Circle (418) on Reply Card

Vídeo production switcher
The 903 from Industrial Sciences

lnc. (!SI) is fully computer-controlled.
The pattern gener ator has 14 standard
wipes. Options for the 903 include:
PROM that allows external RS232
connection of an editor or computer
with E-MEM standard protocol; RGB
or encoded chroma-keyer; down
strean. key edger; quad split with col
or border; and an audio-follow-video
package.

Circle (420) on Reply Card

Mixer
Sescorn's M B-1 Newsbridge/mixer

eliminates the need for multiple
microphones in front of a speaker at a
conference. It features three inputs,
t w o of which are balanced
inicrophoue inputs. The third is a bal
an. ed bridging line-level input.

Circle (419) on Reply Card

Subcarrier demodulator
The SCB-2 from Microdyne Corpora

tion recovers audio from FM subcar
r iers transmitted along with wideband
sateilit-. TV ,i¡.;ndb. Demodulators
Hidy IJe ordered with one, two, three
or four subcarrier frequencies be
tween 4.5-7.SMHz, to meet individual
re'-iuirernents.

Circle (421) on Reply Card

Wide-angle adapter
Century Precision Optics· wide-angle

adapter for video zoom lenses and mo
tion picture applications features a
series of lens ring adapters that allow
mounting on zoom lenses that have a
72mm, 77mm, 80mm or 86mm front
thread. It offers 0.7X magnification.

Circle (422) on Reply Card
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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

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

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

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

Hong Kong
Paul Yang and Associates
901 Star House
3 Salisbury Road
l<owloon, Hong Kong

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

Persekutuan,
Federal Hill
Kuala Lumpur, Malaysia

Johannesburg
General Optical Co., Ltd
15 Hulbert Road
Johannesburg 200 I,
South Africa

Bombay
Capt. P.K. Vishwanath
234/4 Rama Baug.
DeodharRoad
Bombay 400 019, India

Caracas
Cine Materiales srl
Apartado Postal 61.098
Caracas 106 VenezuelaRome

Alberto Sciaretta
Via Siria 24
Rome00179
Telephone 7943618

Kehl West Germany
Zenon GMBH
Postfach 1743
Hauptstrasse 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"
Circle (149) on Reply Card
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Technology
Or Price

A fully reinote
controlled FM
transmitter
with features
for total
automation and
satellite feed.
A transmi tter
with micro
processor based
digital diag
nostics, built
in alarm
points, a
memory, even
the ability to
talk to the
factory's
computer.
All of this
with a super
low distortion
exciter, in a totally solid-state
one kilowatt transmitter, Or, a
single tube 3.5 kilowatt.
Get both from QEI, the FM
people.For more information call
John Tiedeck at 609-728-2020

..~.·"- .-...'

The New 695T1KW

QEI Corporation
Box D /Williamstown, NJ 08094

Phone (609) 728-2020
Telex II (TWX)710 942 0100

Circle (150)on Reply Card
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people
Joseph M. Swiderski II has retired as president and chief
executive officer of Swiderski Electronics. Joe Swiderski
III has been elected to succeed him. The elder Swiderski
will retain his position as chairman of the board of
Swiderski Electronics.

Lou Pfeiffer has been appointed director of sales and
marketing for Jefferson-Pilot Data Systems of Charlotte,
NC. Pfeiffer is responsible for the national sales effort for
the entire JDS product line, which includes systems for
electronic news processing, sales/traffic, general
accounting and program management operations.

Roger Miller has been appointed Western regional sales
manager of Ampex Corporation's Audio-Video Systems
Division. Miller will direct the sales and service activities
for the division's complete line of professional audio and
videotape recorders, broadcast cameras, switching
systems and computerized editing and video storage
systems in a 3-state area. He will be headquartered in
Glendale, CA.

Art Shifrin has been named Northeast regional sales
manager for Abekas Video Systems. Most recently, he
was regional sales manager for Thomson-CSF Broadcast.
Before that, he was with Ampex .

Robert J. Cleve has been appointed director of engineer
ing for the Mutual Broadcasting System. Cleve will be re
sponsible for professional engineering activities support
ing network origination and distribution. He will provide
technical direction and administrative management for
new technologies development and engineering support
for new business ventures.

Shellie Yaseen has been promoted from her previous
position as West Coast director for Audio Plus Video In
ternational to the newly created position of director of
marketing for Video Services Corporation, the parent
company. Yaseen will develop new sales opportunities
for each of the several VSC companies.

COMSAT World Systems Division has made three ap
pointments. Edward J. Martin has been named vice
president, international operations. Martin will be re
sponsible for the operation and planning of COM SAT's
international satellite communications system and the
direction of COMSA T's 17 earth stations, which operate
with the INTELSAT system. He also will assume the role
of US governor on the INTELSAT board of governors.
David E. Gourley has been appointed vice president,
business development, with responsibility for establish
ment of business plans, new communications services
and market development for COMSA T's international
communication services. George J. Tellmann will be vice
president, maritime services. He is responsible for
managing COMSA T's maritime satellite communications
business and will serve as the principal US representative
on the INMARSA T Council.

William H. Butler has resigned as president of Fernseh.
Butler, who had been acting as a consultant to Fernseh
three years ago when he was named president, will return
to his consultancy role for Fernseh and pursue other
business interests. Until a new president is named, the
company will be run by a management committee con
sisting of Dietmar Zieger, marketing vice president;
Erich Zipse, operations vice president; and Donald K.
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McCauley, financial vice president. In another
announcement, Alan Sheffield has been appointed South
Central regiona. sales manager for the company. Shef
field comes to Bosch-Fernseh from Panavision Elec
tronics, where he was national sales manager for
CEJ/Panavision broadcast TV cameras.

3M's Magnetic Audio/Video Products Division has an
nounced that [oseph L. Leon has been appointed market
ing director for professional markets and Joseph A.
Giordano has been appointed product planning and
development director. Before this appointment, Leon had
been the division's sales director. Giordano will be re
sponsible for advanced products and new business op
portunities on a worldwide basis.

Gary Youngs, former Sony Broadcast product manager
and CMX marketing specialist, has been named "chief
market wrangler" at Merlin Engineering Works.

Sony Professional Audio Products has named Jeff Evans
and Ernie De Los Santos as sales managers for the
Western and Central regions, respectively. Each will have
responsibility :or MCI/Sony professional recording
equipment, Sony wireless microphone systems and other
Sony professior:al audio products.

Tucker Electronics Company, Garland, TX, has an
nounced five aopointrnents. Dick McDonald, formerly
general manager, has been appointed vice president,
operations; Clay Aclin, formerly sales engineer, is now

EUROPE'S #l SELLER
NOW AVAILABLE IN AMERICA
For broadcast, video editing,
location sound recording,
and submixing.

The smaller chassis is 19"
rack-mounting format.
Options available include
Audio following video, VU
and PPM metering, indivi

dual channel cart trig-
gers, and a meter
hood into which
may be fitted limit
ers and a Pre-fade
listen speaker. The

BC01 may be 110/220
mains or battery powered,
a battery compartment be
ing included in the chassis.
To find out more about

the BC01 or to arrange a per
sonal demonstration, con
tact us at (213) 508-9788 for
the name of your nearest
AMEK dealer.
AMEK CONSOLES, Inc.U.S.A.
11540Ventura Boulevard
Studio City,California 91604
(213)508-9788
AMEK SYSTEMS & CONTROLS, Ltd.
Islington Mill, james Street
Salford M35HW,England
061-834-6747

AMEK
BCOl
Broadcast/Video
Production Mixer
The BC01 has a variety of

input and outpi.t modules
including mane and stereo
mic-line channels, and ster
eo line channel. all bal
anced. Standard configura
tions are 8/4 and 12/4; mono
and stereo channels may be
mixed in the same chassis.
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Perfect Timing

SMPTE
EQUIPMENT

THAT
YOU CAN AFFORD

-
ES26 I is an eight digit SMPTE/Time Code
Generator, capable of drop frame or non
drop frame operation. $788

ES253 Eight digit
reader, displays
Hours, Minutes,

Seconds and Frames.

Reads at play back speed, has "freeze"
control. $477

ES254 Bl-Directional, Multispeed
(I /20 to 20 times), eight digit reader with
"freeze" control. On loss of code, displays
last valid code read. $709

AND
FOR OFF-LINE EDITING

ES255
SMPTEIN/VIDEO OUT

-:
o ~'

ES255 is an eight digit, multi-speed, bi
directional SMPTE reader which adds the
SMPTE input to your video. You can now
"burn" the time code into
the video portion of your
tape, or feed a monitor
directly. $1045

Write, Wire or Call: (213) 322-2136
142 Sierra Street, ElSegundo, CA 90245

Circle (152)on Reply Card

www.americanradiohistory.com

www.americanradiohistory.com


THE TRUE
MEASURE OF

PERFORMANCE

ASACA/ SHIBASOKU
925R Color Video Noise Meter

The versatile 925R accurately measures both
luminance and chrominance noise generated from
TV transmission equipment, TV cameras, VTR's,
videotape and videodisks. Connected to a general
purpose interface bus (IEEE-488), it gives you
complete receive/transmit capabilities. You can
receive measurement start, mode and filter selec
tion commands and transmit measurement data
through the bus. You can expand the 925R into a
fully automated system by using a desk-top
computer with the SHIBASO KU TG-7 TV Test
Signal Generator, U705 Noise Test Unit and 531
Interface Unit.
• Tests equipment under actual operating
conditions.

•Separates AM/PM chrominance noise and
measures each.

•Features HP/LP filters and weighting network for
frequency analysis.

• Provides V/H sag compensation, hue compen
sation, and VTR head balance.

• Logs digital data; may be used as a digital video
level meter.

• Available in NTSC; PAL B, M, N; and SECAM
systems.

Measure your performance with the best.
ASACA/ SHIBASOKU 925R. The world standard in
color video noise measurement.

For complete specifications, write:

f'S£r:J\
ASACA/SHIBASOKU CORP. OF AMERICA

12509 Beatrice Street, Los Angeles, California 90066
Sales, Service: (800) 423-6347 • (213) 827-7144
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sales manager; and Duanne Harvey moves from sales
engineer to purchasing manager. Don Stabeno has been
appointed vice president, marketing; and Mike
Zelsmann joins the company as advertising manager.
Stabeno was formerly with Hewlett-Packard; Zelsmann
with US Steel's OILWELL Division.

KEYCOM has made two appointments. Vernon W. Cain
has assumed the new position of vice president, oper
ations, and Robert S. Taller has joined the company as
vice president, sales.

Frank Washington has been appointed vice president
and general manager for Videotex America. Washington
joined the company shortly after its formation in January
1982 as vice president/director, business development.

Allen Kasiewicz has been appointed operations manager
in charge of marketing, sales, production and develop
ment of optical communication cable and components
for PHALO/Optical Systems Division.

Quad/Eight Electronics has announced the appointment
of Joe Urbanovitch as chief engineer, manufactured
systems. Urbanovitch will head a team of engineers and
designers creating new consoles to expand the line of
Quad/Eight quality mixing systems for recording, broad
cast and film.

Georgine Hoch has been named deputy director, sales,
for Plastic Reel Corporation of America (PRCA). In her
new position, Hoch will be responsible for customer ser
vice support for PRCA's priority film and video industry
customers.

Bradley Broadcast Sales, Rockville, MD, has appointed
Art Reed general manager, broadcast sales. Reed brings
more than a decade of broadcast experience to the
general manager's position.

Comsearch has announced that Kevin B. McWhinney
has joined the company as director of sales. In this new
position, McWhinney will be responsible for sales and
marketing functions and business development. He also
will provide assistance with advertising.

George Treneer has been named marketing manager,
video products, a new position in EECO's marketing
organization. Treneer is responsible for developing and
supporting EECO's video distributor and OEM accounts
and for managing the business relationship with these ac
counts.

Ted Feurey has been named managing director of
BASYS International Ltd. of Great Britain. Feurey takes
over the year-old, London-based operation from Joe
McGoldrick, who will return to the United States to serve
as the company's manager of customer services.

Roy Hanshe has been appointed product marketing
manager, and David Mandala, product engineering
manager, for Comprehensive Video Supply Corporation.
Hanshe, most recently the national video product
manager for Minolta Corporation, brings an extensive
background in product management to the job. Mandala
was a national service administrative engineer and
regional technical supervisor for Sony Corporation of
America before joining Comprehensive.

Comsearch Applied Technology has appointed James J.
Crenca as vice president. Crenca will be
responsible for business development. I:r:.:))))]
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professíonol.services
VIR MMES P.C.

CONSULT NG ENGINEERS
Applications and Field Engineering
Cornputerízec Frequency Surveys

3137 W. Kertucky Ave.-80219
(30~) 937·1900

DENVEF., COLORADO
Member AFCCE & NAB

ATLANTIC RESEARCH CORPORATION
Jansk:y & Bailey

Telecommun cations Consulting
Me;'T'lber AFCCE

539::>Cherokee Avenue
Ale~andria, Virginia 22314
(70C) 642·4000

D. L. MARKLEY
& Associates, Inc.
CONSULT NG ENGINEERS

206 tJorth Bergan
Peoria. Illinois 61604

(30~•) 673·7511
Merr.ber AFCCE

RADIO EtJGINEERING CO.
CONSULTANTS

NORWOO>D J. PATTERSON
BOX 420

SANTA. YNEZ CA 93460
(805) 688-2333

Serving Broeccesters over 35 years

BROADCA'ST ENGINEERING
SERVICE COMPANY

TV·FM·A'-' Field Engineering
Emergency Mainter anee- Turnkey Installation -

System Oesigr - Survey and Critique -
Interim Maintrnance or Chief Engineer

B E 5 COMPANY
100 Siar Trail. New Por Richey. Fla. 33553. 813·868·2989

BR08DC8ST
enG1neeR1nG

NEW YORK, l'tlEW YORK
Joe Concert,
Phone: (212) E82-6630
Stan Kashine
Phone: (212) E82-6040
630 Third Ava, Eighth Floor
New York, N'I 10017

SANTA MONICA, CALIFORNIA
Herbert A. Sc'~iff,
Schiff & Asscciates
1408 Santa Monica Mall, Suite 200
Santa Monica. CA 90401
Phone: (213) :I33-9285

STEIGER, HURRAY &
ASSOCIATES INC.

Broadcast Technical Consultants
ANTENNA SYSTEM SPECIALISTS

6816 Westview Drive
Cleveland, OH 44141

(216) 526-7187

~af9\\.'CJPI~ inc
AM • FM • TV • LPTV

Computerized
Allocation Studies/Directories
1302 18th St., N.W., Suite 502

Washington, D.C. 20036
(800) 368-5754 (202) 296-4 790

Established 1971

WR WARD RESEARCH AND ENGINEERING
£- AM·FM UHF-VHF TV

COMPLETE MAINTENANCE AND
REFURBISHING LAB

EMERGENCY FIELD MAINTENANCE
CUSTOM STUDIO AND RF SYSTEMS

DESIGN AND MODIFICATIONS
RD 1 BOX 133-F BRIDGEVILLE, DE 19933

302·337-8094

MIDWEST ENGINEERING ASSOCIATES

Consulting Engineers
150 Wesley Rd.
Creve Coeur, Illinois 61611
Phone (309) 698-3160E

F. W. Hannel, P.E.
Member AFCCEA

SMITH and POWSTENKO
Broadcasting and Telecommunications

Consultants
2000 N. Street, N.W.

Washington, D. C. 20036
(202) 293- 7742

KANSAS CITY, MISSOURI
Jan Winters,
P.O. Box 12901, Overland Park, KS 66212
Phone: (913) 888-4664

AMSTERDAM, HOLLAND
John Ashcraft & Co., John J. Lucassen
Akerdijk 150A, 1171 PV-Badhoevedorp,
Holland
Phone: 0-2968-6226
Telex: 18406 HARKE NL

NORWOOD, AUSTRALIA
Hastwell, Williamson, Rouse Pty. Ltd.
P.O. Box 419
Norwood 5067, Australia
Phone: 332-3322
Telex: AA87113

EVANS ASSOCIATES

October 1983 Broadcast Engineering 195

CONSULTING TELECOMMUNICATIONS ENGINEERS
AM·FM·TV·CATV-ITFS-LPTV SATELLITE

216 N. Green Bay Road
Thiensville, Wisconsin 53092

Phone: (414) 242-6000 Member AFCCE

R. L. HOOVER
Consulting Telecommunications

Engineer
11704 Seven Locks Road
Potomac, Maryland 20854

301-983-0054
Member AFCCE

RADIOCONSULTINGENGINEERS

STATIONDESIGNANOSERVICE
ELECTRONICPRODUCTDESIGN

Edward A. Schober. P.E.
402 Tenth Avenue. Haddon Heights. NJ 08035

(609) 546·1841

SINCE 1952 MSI Tel. 201-627-7400

MICROWAVESERVICES
INTERNATIONAL,INC.

SATELLITE AND TERRESTRIAL SYSTEMS
CONSULTANTS• ENGINEERS• CONSTRUCTORS

FREQUENCY COORDINATORS
VICTOR J. NEXON, PE 266W. MAIN ST.
PRESIDENT DENVILLE, NJ 07834

MEMBER AFCEE

MEYER GOTTESMAN
Broadcast consultant/engineer. FCC licensed
since 1951. FM and TV applications-Cheap!
Can travel to your location!

3377 Solano Avenue, #312
Napa, CA 94558

LONDON, ENGLAND
John Ashcraft & Co., John Ashcraft
12 Bear Street
Leicester Square, London WC2H ?AS
England
Phone: 930-0525
Telex: 895-2387

TOKYO, JAPAN
Haruki Hirayama
EMS, Inc.
Room 801, Shinjuku Komuro-Heim
Shinjuku-ku Tokyo160, Japan
Cable: EMSINCPERIOD
Phone: (03) 350-5666
Telex: 2322520 EMSINCJ
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DUE TO OUR
EXPANSION

WE NEED
ENGINEERS AND TECHNICIANS
IN HARDWARE AND SOFTWARE

VITAL INDUSTRIES, INC.
3700 N.E. 53rd. Avenue, Gainesville, Florida, 32601, USA • Tel: 904 378-1581,

TWX 810-825-2370,TLX 80-8572 Vital-A-Gain
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ad índex
ADC Magnetic Controls Co 50-51
ADDA Corp 187
ADM Technolog,¡, Inc IFC
A.F. Associates 55,143
ANT Nachrichte-itechnik GmbH 67
Abekas Video Systems 43
Amber Electric Design 158
Amek of America 193
Amperex Electronics Corp 152-153
Ampex Corp. . 13,53,189
Andrew Corp 85
Angenieux 60
Anton/Bauer, Inc 139
Anvil Cases Inc 154
Asaca/Shibasoltu Corp.

of America . _ 33,75,194
Audio Kinetics 170
Audio-Technica U.S., Inc 109
Auditronics, Inc 11
Audio-Video Engineering Co 80
BBL Industries, Inc 173
B&K Precision, Dynascan Corp. . 92
Belar Labs 166
Belden Corp 135
Bosch-Fernseh ·Fernseh Inc) 119
Broadcast Electronics Inc 63
Broadcast Video Systems Ltd 178
CMG Technology Corp 20
Calvert Electrorics Inc 16
Canon USA Inc 67
Central Dynamics Corp 45
Cetec Antennas 76
Christie Electric Corp 177
Circuit Hesearct Labs 83
Comex Systems 124
Comrex . . . . . . . 177
Comsearch . . . . 171
Com tech Data Corp 59
Continental Electronic Mfg. Co 14
Convergence Corp 145
Crosspoint Late h Corp 200
Datatron, Inc. . . 175
Dictaphone Corp 179
Digital Entertainment Corp 107
Dolby Laboratotes Inc 103
Victor Duncan lie 40
Duroom 190
Dynai r Electron cs, Ine 69
Dynatech Data Systems 46
EECO Inc 115
EEV, Inc 87
ESE . . . . . . . . . . 193
Eagle Hill Electonlcs. Inc 190
Elector USA, Inc 123
Electrex Co. . . . 96
Electro-Voice, Inc 81
Eventide Clockworks 49
Feldmar Watch and Clock Center 40
Fidelipac Corp 113
Fortel Inc. . . . . . 77
Garner Industries 38
Grass Valley Group 7
Great Americar Market. 188
David Green Broadcast Consultants. 182
Harris Broadcast Microwave 129
Harris Studio D vision 88-89
Harris Video Systems 18-19,162-163
Hitachi Denshi, America Ltd 3
Howe Audio 174
ISC 161
ITC/3M 120-121
lkegami Electronics USA

Inc 17,104-105,159
JBL 133
JVC Co. of America 147
Jensen Transformers 156
L-W International 160

Lake Systems Corp. . 132
Leader Instruments Corp 5,201-202
Leitch Video Ltd 149
Lenco, Ine 39
Lerra Electrical Corp 21
Lightning Elimination Associates 180
3M Mag Tape 136-137
3M Pro A/V div 111
MCL, Inc 138
Magnasync/Moviola 61
Magna-Tech Electronics Co., Inc 191
Marie Industries Ltd 190
Marti Electronics 80
MCL, Inc 138
Maxell Corp. of America 72-73
Microdyne Corp 71
Microprobe Electronics Inc 190
Microtime Inc 165
Midwest Corp 1
Minolta Corp 54
Modulation Associates 144
R.K. Morrison Co 190
Moseley Associates, Inc 186
NEC America, Ine 101
NTI America, Ine 95
Rupert Neve Inc 79
Nova Systems, Inc 64
Opamp Labs 190
Orban Associates 27
Otari Corp 131
P.E.L 176
Pacific Recorders and Engineering .. 157
Panasonic 97,184-185
Patch Bay Designation Co 166
Perrott Engineering Labs, Inc 31
Philips Test & Measuring

Instruments 181
Picture Element Ltd 176
Polar Research, Ine. . 68
Polyline Corp 188
Potomac Instruments 108
Precision Echo 91
PyeTVT 168-169
O.E.I. 192
Quad-Eight Electronics 117
A-Columbia Products Co., Inc 182
Ramko Research 125
Research Technology International .. 30
Restoration 178
Ross Video 148
Schneider Corp. of America 140
L.J. Scully Mfg. Corp 164
Sencore 15
Sennheiser Electronics Corp 166
Sharp Electronics 151
Shintron Co., Inc 116
Shure Brothers 29
Sony Corp 56-57,86
Sound Technology 183
Standard Tape Laboratory, Inc 164
Studer ReVox America, Inc 141
Swiderski Electronics Inc 156
TTC/Wilkinson 155
Tascam div TEAC Corp. of America 25
Tektronix, Inc 8-9,36-37
TeleCine Corp 106
Tiffen Professional Products 128
Townsend Associates, Ine. . 41
Trompeter Electronics 203-204
UREI 127
United Media 65
Varian EIMAC 35,99,IBC
Videotek, Inc 93
Ward-Beck Ltd BC
Winsted Corp 86
Yamaha International Corp 47,48

classified
Advertising rates in Classified Section are 75 cents

per word, each insertion, and must be accompanied
by cash to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge, $10.00.

For ads on which replies are sent to us for forward
ing (blind ads), there is an additional charge of $10.00
per insertion, to cover department number, processing
of replies, and mailing costs.

Classified columns are not open to advertising of
any products regularly produced by manufacturers
unless used and no longer owned by the manufacturer
or distributor.

TRAINING
ELECTRONICS DEGREE by correspondence. Earn
A.S.E.T.,then B.S.E.T.Free catalog. Grantham College
of Engineering, 2500 La Cienega, Los Angeles, Califor
nia 90034. 7-82-tfn

FCC GENERAL RADIOTELEPHONEoperators 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,
1201Ninth, 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

HELIAX-STYROFLEX. Large stock-bargain prices
tested and certified. Write for price and stock lists.
Sierra Western Electric, Box 23872, Oakland, Calif.
94623.Telephone (415)832-3527. 1-73-tf

TRANSMITTER TUBES REPROCESSED-Save 40 to
50%. 3CX2500,4CX5000, 4CX15000and many others.
Write for details. FREELAND PRODUCTSCO., Rt. 7,
Box 628,Covington, LA 70433.(504)893-1243. 6-79-tfn

HEAD RE-LAPPINGSERVICE.We expertly refinish all
professional non-glass heads. Compare our new low
prices over buying new. Two day turnaround. Tucker
Enterprises, P.O. Box 10120, Alexandria, Virginia·
22310-0120,703/971-2321. 8-83·tfn

MISCELLANEOUS FOR SALE
QUALITY BROADCAST EQUIPMENT: New and Used,
Buy and Sell! Transmission, Video and Audio. Formed
my own company. Call Ray LaRue, (813) 685-2938.

10-82-tfn

SATELLITE TV VIEWERS
C.et the Whole Picture
!\!ttj I ttQí •'I',\~:{0

The most complete weekly listings. "
Call 800-358-9997 (U.S.)

800-556-8787 (Calif)
707-7'25-'2476 (others)

For a sample send $1 to

Saeellne TV w.11
P.O. Box 308
Fortuna, CA 95540

EQUIPMENT FOR SALE

GR916A BRIDGES(2) just overhauled and certified by
factory. SN#1165 for $795 and SN#739 for $695 shipp
ing included. Certificates supplied. (412)921-2911.

10-83-1t

NURAD Mini-Pod Antenna for ENG helicopter. RF
Technology 212 transmitter, 204 Central Receiver.
1990-2110MHz. Will sell separately. Fred Zimmerman
(305)751-6692ext. 248. 10-83·1t
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EQUIPMENT FOR SALE (CONT.)

IN STOCK

CUSTOM
MOBILE UNIT

New 40' van, air ride suspension,
one-ton rear lift gate, hydraulic
levelling jacks, diamond-plate roof.

3-phase, 3-circuit power system.
1O-toncustom-built air conditioner.

Your choice of GVG 300-28 or
GVG 1600-2VN video switcher.

Soundcraft 8008 audio board;
Hedco, GVG and Tek terminal
equipment; Graytimecode; Adda
synchronizer, lki colorandPanason
ic 8&Wmonitoring; RTSintercom.

Wired for 8 cameras, three 1"VTRs
and four 3/4' VCRs.

Carl Kravetz
CBX, Inc.

(213) 357-8878

TREMENDOUS VALUE NEC 3·gun broadcast quality
ENG-Studio video camera. Low hours on tubes. Im
peccably maintained electronically & cosmetically by
competent engineer. Includes 17-1zoom with Macro &
Tele-extender, 2 servo zoom controls, 2 pistol grips,
30' location video cable, 90' studio cable, portable
CCU, shoulder pad & shipping case. Cost $59,670 new,
selling for only $17,450 to make room for new camera.
Guaranteed perfect condition or NO SALE. CAMRAC
STUDIOS 702/323-0965. 10-83-1t

COMPLETE TWO CAMERA: Studio Package; "Two
Hitachi SK-90's, Digital Command Units, O'Conner
Heads, sticks, 3000' cable, 5" viewfinder, all new
tubes, $12,000 each. 'Complete studio in shock
mounted cases, lkegami 13" HR Monitor, Tektronics
528, 1420 and sync gen., Ross 10x4 switcher, DA's, six
station RTS, all cables, connectors, B&W & program
monitors for up to four cameras $20,000. This system
is up-to-date & completely operational. 213-432-6130.

10-83-11

2 30011. temporary (erect in 8-10 hours) aluminum
microwave guyed communications towers, never
used, bought by AT&T in 1976, manufactured by UP
RIGHT SCAFFOLDING Model #3350, complete with
lighting, cables. Will be sold as is, delivery available.
Also, MICRODYNE CORP. model #1100-DCR satellite
T.V. receivers with triple crown electronics
modulators #HE-M Call Antenna Site Management
(201)428-5230. No reasonable offer refused. 10-83-1t

Use
BR08DC8STenG1neeR1nG
classified ads
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SUPER VAN new Econollne with 122" equipment
rackspace, side and rear doors, 2 air conditioners,
removable ladder to roofrack, 4-wheel drive, Onan
generator, 6 batteries for inverters, voltage regulators,
all cable doors, interior downlites, transmitter burglar
alarm ($45,000 value)-$27,950. Telaudio, Box 921,
Beverly Hills 90213, 213/651-5563. Also: Tektronix
demo #1470, timecode reader; ITE tripods; Sony PVM-
1211F; Hitachi FP40, FP22, FP15, HR200E, CM182;
Kodak S8mm projector; complete AU-series U-editing
system. 10-83-2t

SONY 500: 1" Broadcast video recorder, excellent con
dition, less than 650 hrs. usage; $17,000, 213-432-6130.

10-83-1t

VPR-20 PARTS, HEADS, BATTERY PACKS. SASE for
list. Christie packs - new: $295.00 Chargers: $595.00.
Computer Parts Mart, 3200 Park Blvd., Palo Alto, CA
94306, 415-493-5930.
AUDIO TAPE 1 mil X % "X 2400ft on 7" reels. Box of 90
reels $49.00. C.P.M. 415-493-5930. 10-83-1t

1·1972 FORD F1700Diesel Mobile Video Van complete.
If interested call M.A. Morozovsky with C.l.T. Corpora
tion, (213) 795-8881.

INVENTORY
CLEARANCE

GVG 300-28, 1600-2VN, 1600-4SN,
(3) Hitachi FP-60 with lenses,
(2) Hitachi FP-10 cameras,
(2) Hitachi HR-200 1" VTRs,

one w/ slo-rno,
Crosspoint Latch 6107 switcher,

6006 sync gen,
Tektronix WFs, vectorscopes,

distortion analyzer,
lkegami TM-14-8RC,

TM-14-2RHA/N monitors

Other equipment available
includes miscellaneous GVG,
Tek, Sony, Videotek, Panasonic,
Hitachi, Hedco, Colortran, RTS,
Crown Urei, etc.

Carl Kravetz
CBX, Inc.

(213) 357-8878

RENTAL EQUIPMENT

.....---dovidqreen-~
RENT broadcast test gear from the largest inven
tory in America. Potomac field strength meters
and proof of performance systems, Delta
operating impedence bridges, Belar modulation
monitors, Orban Optimad, Moseley remote con
trol and STL links, Marti RPU equipment. David
Green Broadcast Consultants Corporation,
703-777-8660 or 703-777-6500, Box 590, Leesburg,
VA 22075. 8-83-tfn

WANTED TO BUY

WANTED: Pre-1923 radio equipment and tubes.
August J. Link, Surcom Associates, 305 Wisconsin
Ave., Oceanside, CA 92054, (619)722-6162. 3-76-tf

WANTED: Good used or new 25KW-6806or12KW-6448
power tubes. Contact WNYC, New York, 212-594-0946
or 212-669-7706. 10-83-11

WANTED: TV TRANSMITTER ENGINEER. Maintain
VHF transmitter plant in San Francisco. Rotten hours,
good pay. Must have a minimum of 5 years TV
transmitter maintenance experience. FCC license a
must. Send resumes to Roy Trumbull, Assistant Chief
Engineer, KRON-TV, P.O. Box 3412, San Francisco, CA
94119. 10-83-1t

HIGHEST PRICES PAID for 112 Phase Monitors and
for clean, one kw or greater powered AM and FM
Transmitters. All duty and transportation paid.
Surplus Equipment Sales, 2 Thorncliffe Park Dr., Unit
28, Toronto, Canada M4H 1H2,416-421-5631. 2-79-tfn

WANTED: STATION LIBRARIE'S OF MUSIC, 16" ET's,
12" Transcriptions, 45's, 78's, LP's. Boyd Robeson,
2425 W. Maple, Wichita, KS 67213, (316) 942-3673,
722-7765. 5-82-tfn

EMPLOYMENT SERVICES

WE PLACE
TV and Video Engineers
[All Levels, But Not Operators]

COME TO THE SOURCE
Come To

KEY SYSTEMS
Westminster Road

Wilkes-Barre, PA 18702
Phone Alan Karnish at
(717) 655-1458

HELP WANTED

VIDEO SALES-Major N.J. video dealer offers a
challenging opportunity for professional video sales
people. Previous industrial and/or broadcast experi
ence required. Salary commensurate with experience.
Commission, car, excellent fringe benefits. Reply in
confidence to: Video Corporation of America, 1913
Route 27, P.O. Box 697, Edison, N.J. 08818. 1-82-tfn

RECORDING ENGINEER/TECHNICIAN: Religious
audio and video production facility seeks Recording
Engineer/Technician with strong audio production
skills and electronics ba¡:kground. Position includes
recording/mixing/editing audio for various electronic
media resources, plus some maintenance work.
Desirable for applicant to have recording experience
with orchestras, small ensembles and voice talent.
Video experience helpful. Send resume to: Personnel
Office, RLDS Auditorium, P.O. Box 1059, In
dependence, MO 64G51,ATIN: David Wheaton.

10-83-11

SOUTHERN CALIFORNIA. Christian satellite and
broadcast network has openings for master control
engineers. Minimum two years experience required.
Send resume to Ben Miller, director of engineering,
Trinity Broadcasting Network, P.O. Box "A", Santa
Ana, CA 92711. An equal opportunity employer.

10-83-2t

For transmitter and studio maintenance. 5 years ex
perience. Dallas/Fort Worth metroplex area. Join fast
growing chain. You will be given authority and sup
port to build a successful operation. $30,000.Call or
write Ed Reid, Director of Engineering, 1712 E.
Randol Mill Rd , Arlington, TX 76011. (817)
265-2100.

ENGINEERING SUPERVISOR
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HELP WANTED (CONT.)

KOVR·TV,Stockton/Sacramento, is seeking an Assis·
tant Chief Engineer with proven management ability.
A motivating "people" person who understands the
demands of a tightly run news oriented operation in
the 21st market. Job requires a "hands on" understan
ding of the operation and maintenance of studio and
RF equipment. SBE certification preferred. General
Class license required. Salary starts at 35K. Contact
Bob Hess at (916)927-1313or direct correspondent to
Chief Engineer, KOVR-TV,1216Arden Way, Sacramen
to, CA 95815. KOVR-TV is an equal opportunity
employer, M/F. 10-83-11

ENGINEERITECHNICIAN. A midwest ABC affiliate is
seeking an engineer/technician to maintain studio,
transmitter, and ENG equipment. If interested, send a
resume and salary requirements to: Broadcast
Engineering, P.O.Box 12901,Dept. 596,Overland Park,
KS66212. 10-83-1t

TELEVISION MAINTENANCE ENGINEER. Repair and
maintain studio & transmitter equipment. Experience
in UHF transmitter repairs & digital troubleshooting
required. General radiotelephone operator license.
Resume to: Personnel, WMFE-TV, 11510 E. Colonial
Drive, Orlando, FL 32817.EOE. 10-83-1t

BROADCAST TECHNICIAN FOR TV STUDIO
MAINTENANCE, equal opportunity, affirmative action
employer. Ten vacation days, tuition waiver & other
customary benefits. ".pply by resume to University of
Miami Communications Services, P.O. Box 24-8021,
Coral Gables, Florida 33124. 10-83-1t

TELEVISION ENGINEERING TECHNICIAN. Office of
learning resources. Maintain and operate TV produc
tion facilities, ITFS microwave transmission system,
CCTV, AV equipment Diagnose problems and repair
broadcast-quality video production equipment.
Ouallflcatlons: t st class FCC license, 2 years' train
ing, 5 years' hands-on experience in broadcast elec
tronics. Digital training/experience desirable. Salary
commensurate with qualifications and experience.
40-hour work week. Benefit package includes choice
of five health plans, dental insurance, tuition remis
sion, and liberal vacation policies. Send resume and
salary history to: LR-012,Office of Personnal Services,
101 Hayden Hall, Northeastern University, 360 Hun
tington Avenue, Boston, MA 02115.Northeastern is an
equal opportunity/alfirmative action Title IX Universi
ty. 10-83-1t

ASSISTANTCHIEFENGINEER
KHTZFM, LOSANGELES

One of America's leading radio station groups has an lrn
mediateopportunity for an assistantchief engineerat its state
of the arts FM facility m Los Angeles, KHTZ.
Theposition requirementsincludea generalclass FCClicense
and a minimum of two years related experience including
studio and transmitter site maintenance.
We offer a fully commensuratesalary and excellent benefit
package. For prompt consideration, send resume including
salary history and requirements in confidence to: Ms.
Marguerite Findra, Manager of Personnel, Greater Media,
Inc., 197 Highway#18. EastBrunswick, NewJersey 08816.

~1. A GREATER MEDIA STATION
~ ECUALOPPORTUNITY/AfflRMATIVCPCTIONEMPLOYER

CHIEF ENGINEER-VHF CBS Affiliate seeking chief
engineer. Must possess 1st or general class FCC
license. Excellent pay and employee benefits.
Resume should reflect personnel management,
responsible television engineering achievements and
FCC compliance ability. Send resume to Charles
Woods, General Manager, WTVY-TV, P.O. Box 1089,
Dothan, Alabama, 36302.EEO/AAEmployer. 10-83-3t

ENGINEER: TELEVISION PRODUCTION ENGINEER
with 2·3yrs. of video & maintenance experience. Must
have experience witr- Hitachi cameras, Ampex & Sony
VTR's, CMX editing systems and O.V.E. units. Call
Jerry Ebbers at (303) 751-6000 or send resume to
Telemation Productions, 7700 E. Iliff Ste. H, Denver,
co80231. 10-83-2t

KRIV-TV METROMEDIA, HOUSTON has an opening
for a íutl-time maintenance engineer with a 1st class
license and five years experience. Also needed im
mediately is a full-time MCA operator with 1st class
license and three years experience. Apply to KAIV-TV,
3935Westheimer, Houston, Texas 77027.E.O.E.

10-83-1t

Television
Transmitter
Engineer

You don't have to be a ski buff to appr e
ciare the beauty of Aspen ... or to take
advantage of this unique opportunity to
join our team of highly professional broad·
cast engineers working at our Mt. Wilson
transmitter.
As you enjoy the scenic mountain setting.
your responsibilities will include the main·
tenance and operation of our RCA TV
transmitters, microwave systems, VHF
two-way radío equipment and video and
audio processing equipment.

To qualify, you will need either a BSEE
degree or 2·3 years experience ín television
electronic maintenance. To join the leader in
state-of-the-art broadcast technology,
please submit resume to JeanFOrd:

NBCEmployment Department <BETVl
3000 w. Alameda Avenue

Burbank, CA91523

•••••••••••••••••••••••••••••i~:~~Ts~VREER~op~~I~~~ ~
• USA's largest personnel svsrem for engineers •
• We can help you rn every city. every state •
: New Positions daily. Conhdenna! and no fees :

: EnginaarsD0~ :
•e e•• Box 252 Latham, New York 12110 • • • • •

NATIONAL
BROADCASTING COMPANY

we are an equal opportunity employer M 1FIH

VTR FIELD ENGINEER: One of the world's leading
manufacturers of broadcast video equipment is
presently increasing its Field Service Team for their
Type C 1" VTA product line. This exciting, expanding
operation will provide an opportunity for growth and
advancement for those who have experience with 1"
helical scan VTR's. Customer services, on-site repair
and technical sales support make this a challenging
and diversified position. Competitive salary, health
plan and benefits. Qualified applicants should submit
resume and salary requirements to: Director VTR
Engineering, Hitachi Denshi America, Ltd., 175
Crossways ParkWest, Woodbury, N.Y. 11797. 10-83-1t

BENCH 8rFIELD TECHS
Experience only :I:> ", ·.;·and 1..computer
assistedediting. color cameras.
Pleasesend resume including salary his
tory and requirements to the attention or
BobHemenway. Lake SystemsCorpora
tion. PO. Box 65. New1on.MA 02160

LAKE
A~Equal Oppor1urn1yEmployer LAKESYSTEMS

--------CORPORATION

Chief Engineers
Plus Full and Part-time Engineers

Staff Engineers

Needed for Washington, DC and Southern California operations
of growing Satellite Co.

CHIEF must have BSEE plus ten years experience in TV Broadcast Engineering,
working knowledge in Satellite Communications; terrestrial microwave operation
and maintenance experience; proven ability to understand technical schematics
and block diagrams and provide quality technical services; developed com
munication skills to maintain excellent interpersonal relationships; ability to
compile effective oral and written reports and maintain accurate records of
operating and maintenance activities; Second Class FCC License. Management
experience required.

ENGINEERSmust haveAssociate Degree in electronics plus two years electronic
technician experience (or equivalent) with one of the two years in:

1) Maintenance of typically utilized technical equipment:
a) Eng U-matic tape recorders
b) Eng television cameras
c) Micro-wave STL equipment
d) Audio follow video routing switching equipment
e) Associated audio support equipment

-or-
2) In electronic circuit design with emphasis in micro-wave and TV broadcast-

ing equipment

Demonstrated ability to properly use electronic test equipment and interpret elec
tronic schematics and block diagrams; normal color vision and hearing; Second
Class FCC License required.

Must be able to organize hours which will include evenings and some weekends.
Have proven ability to work effectively with others.

CALL COLLECT to BIC Personnel Department for Employment Application Form.
(801) 237·2462.

AN EQUAL OPPORTUNITY EMPLOYER

October 1983 Broadcast Engineering 199
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FIVE KEYS, AlJTO DRIVE~MCOMPUTER OPTION6139 THREE MIX EFFECTS SYSTEMS

-------------------------
------------------------

.,.._. f-~--(U~<;U

ME 2 ------------------------
------------------------
------------------------

. •r ,"t

------------------------
6139CJtfmH ''t•H ;;.111¡

PRODUCTION

The three mix-effects systems, each with its own
independent pattern generator, quad split, downstream
keyer and full preview, provide a tremendous production
power. The optional extended effects pattern generator
can be switched into any ME system to produce matrix
wipes, multiple patterns, etc. There are two optional
chroma keyers, RGB or encoded. The 6139 can produce
wipes over, behind or between keys.The five keyers allow
portions of six video signals to be displayed at the same
time. The downstream keyer has matte as well as an insert
key mode.

TOTALLY NEW
STATE OF THE ART DESIGN

THE ELECTRONICS

BUil T IN REDUNDANCY.You cannot afford down time.
No matter how reliable, components can fail. The 6139
uses a system of standardized function oriented plug-in
boards, which makes trouble shooting down to board level
and field replacement a very simple matter. Inmany cases
you can even swap boards around, restoring essential
functions, in an emergency. The preview system is an
exact duplicate of the programchannel andcan serveasa
back-up. The 6139 has accurate feed-back clamps,anda
BLANKING PROCESSOR,which eliminates color shifts at
the end of a mix or wipe.

CROSSPOINT LATCH CORP.

BLANKING PROCESSOR ELIMINATES COLOR
SHIFT AT END OF MIX OR WIPE

-~·~·-·-·.l.

POST PRODUCTION

The 6139 will accept commands directly from the
keyboard of most editors when interfaced with the
CROSSPOINTLATCH 6403 Editor Switcher Interface, or
7200 AUTO DRIVE™.The CROSSPOINT LATCH Inter
faces produce FRAME ACCURATE TRANSITIONS with
very accurate start and end points and without the
conventional delay in the start of the transitions. These
interfaces also permit the user to performtransitionswhich
stop at an accurate point set by the user anywhere on the
screen, reducing the number of edits in a production.

AVAILABLE WITH 8, 16, OR 24 INPUTS

INTERFACES WITH MOST EDITORS

ROTARY AND MATRIX WIPES

24 INPUT VERSION AVAILABLE WITH
ILLUMINATED PUSH BUTTONS

TEST MODE FOR RAPID SYSTEM
PHASING e

8 INPUTS$14,5J.)0 ALL OPTIONq $49,370
ALL OPTIONS, ILLUM. PUSH BUTTONS $61,370

95 PROGRESSST. • UNION, N.J. 07083
(201) 688-1510 •Telex 181160

Circle 115l) on Rep_lyCard
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Nowvid.eo
engineers,

studio and station
managers
have the

test equipment
all can agree on.

For instantresponse.e all toll-free

800-645 ...5104.

For~rofessionalsk~ºh~lmm
difference.
Circle (155) on Ruply Card

TEST EQUIPMENT ... FOR PROFESSIONALS
WHO KNOW THE DIFFERENCE. ™

• LVS-5850NTSC
vectorscope. Exclusive
CRT-generated phase/amp
targets• as bright and clear
as the vectors. Extremely
bright 7 kV PDA CRT. 1%
diff gain and 1ºdiff phase.

• LB0-5860A waveform
monitor. The only VHack
unit with line selector that
displays VITS and VIRS
signals. Blanks vectorscope
for VITS and VIRS operation.
7 kV PDA CRT with internal
graticule gives unsurpassed
trace clarity and brightness.
"patent pending

For irstant response,call toll-free

800-645-5104.
Name. _

Title Tel. _
Company _

Address. _

City State Zip. _

• LCG-400 NTSC pattern
generator. Multi-burst or
sweep marker models. EIA
and full-field color bars,
modulated stair case, raster,
window, convergence and
cross-hatch, gen-lock.

• LB0-51MV low-cost
vector display. (Not shown.)
Driven by R-Y and B-Y video
signals. 3 MHz on X-Y axes.
Front-panel controls for
intensity, focus, horizontal
and vertical position.

O Please send me
complete information.
O Please arrange for free
product demonstration.

My application is:
O Production O Education
O Broadcast O Government
O Cable O Other _
O In-house

(industrial}

______________________ £ ,

Use Reader Service Numbers

After that date please contact manufacturer direct.

BR08DC8ST®enG1neeR1nG
1. IMPORTA~r· Da you wish to receivo/cantinue to receive BROADCASTENGINEERINGFREE'

[] Yes n No

Your signar "e is recuurea

Please pri r! or type:

Name

Date

Tille --------------------

Orqaruzauono lirm -----------------------

Street or box _

City___ State Zip _

PhoneI )

SAVETl \/IE:Use peel off address label for faster service.

2. Pleasecheck the ONEtype of lacility or operation that best describes your business clusification:
19 O Low power TV station 29 O Recording Stucro
20 CJ TV Stanon 30 O Iereprocucnon fac1l1ty
21 O AM Statton 31 O Microwave. Relay Station or Satellite
22 O f M Station Company
23 O AM s FM Station 32 O Government
24 O TV & AM Stauon 33 O Consultan! (Engineering or
25 O TV & FM Station Management)
26 Q TV. AM & FM Station 34 O Dealer. D1str1buloror Manufacturer
27 C CATV fac,11ty
28 O Non-Broaocast TV 1nclud1ng O Other ----------

Closed Circuit TV !CCTV) (Please speer/y)

J. II you checked 20 through 26 •bove. which o! the lollowlng best describes your avor-tho·•lr
station: (Check only one.)
A O Commercial C O Religious E O Community
B O Educational O O Campus Low Frequency F O Municipally Owned

4. Check the category that best describes your title: (Chock only one.)
A O Company Minagement- Chairman of the Board. Presrdent. Owner. Partner. Ouector. Vice

President. General Manager (Other man m charge or Engineering or Station Operation
Management) and otner Corporate and Financial Olllc1als

B O Jechnical Milnilgemenl & Engineering- Technical Ouector or Manager. Chie! Engineer.
Other Engineering or Technical Titles

C O Operations & Station Management/Production & Programming-VP Operations. Operanon
Manager/Duector Station Manager. Production Manager. Program Manager. News
Drrector and other Operations Titles

5. IMPORTANT:Check the statement that best describes your role in the purchase of major
communication equipment components and accessories.
O Make llnal decision to buy a specmc make or model
O Recommendmake or model to be purchased
O Have no pan m spec1ly1ngor buying

SEND ME MORE INFORMATION about products or services I have circled.
1 2 l 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

41 42 4 l 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
81 82 Bl 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111
121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 1~8 139 140 141 142 143 144 145 146 147 148 149 150 151
161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191
201 202 2C3 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231
241 242 2• 3 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271
281 282 2f3 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311
321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 351
361 362 3E3 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391
401 402 4(3 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431
441 442 4'3 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471
481 482 4E3 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 511
521 522 5;3 524 525 526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 551
561 562 5f3 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591
601 602 6(3 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 630 631
641 642 6•3 644 645 646 647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 667 668 669 670 671
681 682 6! 3 684 685 686 687 688 689 690 691 692 693 694 695 696 697 698 699 700 701 702 703 704 705 706 707 708 709 710 711
721 722 7;3 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750 751
RS

~ ~ 34 ~ ~ ~ ~ u w
72 n ~ ~ ro 77 ro ~ M
112 113 114 115 116 117 118 119 120
1~ 1~ 1541~1661~ 1661~1W
1H1~1M 1~1%1ITT 1~1~200
mm™mmmmm~
mmmmmmmm•
312 313 314 315 316 317 318 319 320
~m~~~mw~B
mm~mamam~
ww™w~mwm~
mmmmmmmm~
512 513 514 515 516 517 518 519 520
ill~~~5ill~5~
~m~~~m~mB
mm~emwm~~
mmmmmmmm~
712 713 714 715 716 717 718 719 720
ill~™~™W™~™
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FIRST CLASS PERMIT NO. 347 SMITHTOWN, N.Y.

POSTAGE WILL BE PAID BY ADDRESSEE

LEADER
INSTRUMENTS
CORPORATION
380 Oser Avenue
Hauptauge, N.Y. 11788-3694

NO POSTAGE
NECESSARY
IF MAILED
IN THE

UNITED STATES

Now video
engineers,

studio and station
managers
have the

test equipment
all can agree on.

For instant response.call toll-free

800-645-5104.

ForSirofessionals

k~i~l!,!4r;.a¡u
difference.

·----------------~~-~~-~~-~~--------~-~~-~----------------------------!----------------------

Use Reader Service Numbers
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Which one advertisement in this issue was of most in
terest to you?

Advertiser's Name ______ Circle No. _

Comments on this issue:

PLACE
FIRST CLASS
POSTAGE

HERE

BR08DC8Sl:enG1neeR1nG
P.O. Box 12902
Overland Park, KS 66212-9981
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COAX
Patching & BNC
onnectors & Accessories

Also Available in
Twinax/Triax Versions

.A TROMPETER
~ELECTRONICS INC.
6 Comanche Ave.,Chat .wortn, CA 91311
(213)882-1020/TWX:910-494-1210

Circle (156)on Reply Card

Coax, Twinax or Triax Systems
Trompeter Electronics has CONNECTORS, PATCHING,
CABLE & CABLE ASSEMBLIES to solve your intercon
nect requirements. If you don't have our latest T14A
Catalog, it is yours for the asking.

FREE!
Please Check Area of Interest:
O Local Area Networks, Computer Installation
O Military Data Bus per MIL-STD-1553or 1397
O Telecommunications
O Broadcast & Video (TV, LPTV, Cable, etc.)
O Other

Name
Company M/S or

_______________ Dept. _

City/State/Zip, _

Bus. Phone(

PHONE:(213) 882-1020 Telex/TWX: 910-494-1210

Use Reader Service Numbers

After that date please contact manufacturer direct.

BR08DC8ST®ena1neeR1nG
1 IMPORTAhr Doyou wish 10roceive/continue lo receive BROADCASTENGINEERINGFREE?

l l Yes i I No

Your s1gnat u e is reauirea

Please prin: or type:

Name

Date

Tille _

Orqaruzanono: hrrn -----------------------

Street or box__

C11y ---

Phone( )__
___________ Stale Ztp _

SAVE TIME: Use peel off address label for faster service.

2 Pleau check the ONEtype of faciftty or operation th•t best describes your business classification:
19 Ci Low power TV station 29 O Recording S1ud10
20 O TV S1a11on 30 O Ieteproducnon Fac1111y
21 O AM Station 31 O Microwave. Relay Station or Satellite
22 O FM S1a11on Company
23 O AM s FM S1a11on 32 O Government
24 O TV & AM S1a11on 33 O Consuuant (Engineering or
2> O TV & FM S1a11on Managemenf)
26 O TV AM & FM S1a11on 34 O Dealer Distnbutor or Manulaclurer
27 ti CATV Facohly
28 O Non·Broadcasr TV including O Otner

ClosedC"cuot TV (CCTV) (Please speedy)
3. JI you checked 20 through 26 above. which ol the lollowtng best describes your over-the-air

station: (Check only one.)
A n Commercial C O Ael1g1ous E O Cornmunuy
B [] Educatronat O O Campus Low Frequency F O Municipally Owned

4 Check fhe category th•t bes! describes your lttlo: (Check only one.)
A O Comp•ny M•n•gement- Cnairman ol fhe Board. President. Owner. Partner: Onector. Vice

President General Manager (other than m charge ot Engmeenng or Station Operation
Management) and other Corporate and Fmancral Oll1c1als

8 l l Technical Management & Engineering-Technical Director or Manager. Ch1etEngineer
Other Engineering or Technical Titles

C L~ Operations & SUtion Management/Production & Programming- VP Operations Operation
Manager/Director Station Manager Producnon Manager Program Manager. News
Director and other Operations Tilles

IMPORTANT: Check the statement that best describes your role in the purchue ol major
communication equipment components and accessories.'.J Make !mal decision ro buy a specific make or model

: J Recommend make or model to be purchased
'.J Have no pan in specifying or buying

SEND ME MORE INFORMATION about products or services I have circled.
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

41 42 '3 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
Bl 82 i3 84 85 86 B7 BB 89 90 91 92 93 94 95 96 97 9B 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 162 1E3 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200
201 202 2(3 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280
281 282 2£3 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320
321 322 3:3 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400
401 402 4(3 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440
441 442 4~3 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480
481 482 4E3 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520
521 522 5;3 524 525 526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560
561 562 5E3 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600
601 602 6[3 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 639 640
641 642 6•3 644 645 646 647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 667 668 669 670 671 672 673 674 675 676 617 678 679 680
681 682 6E3 684 685 686 687 688 689 690 691 692 693 694 695 696 697 698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720
~~I 722 7;3 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750 751 752 753 754 755 756 757 758 759 760
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BE 10/83

BUSINESS REPLY CARD
FIRST CLASS PERMIT NO. 21 CHATSWORTH, CA

POSTAGEWILL BE PAID BY ADDRESSEE

A TROMPETER
~ELECTRONICS, INC.

8936COMANCHEAVENUE
CHATSWORTH, CA 91311-9963

NO POSTAGE
NECESSARY
IF MAILED
IN THE

UNITED STATES
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COAX
Patching & BNC

Connectors & AccessoriE
Also Available in

Twinax/Triax Versions

A TROMPETER
~ELECTRONICS If\

.__.-. .._.___•.~.•-·- _...__~- _•._.•_.•......•----· •. J __•.__~~~*!.~:s~~"-':ª!'!:~r~__
8936 Comanche Ave., Chatsworth, CA!

(213) 882-1020/TWX: 910-494·121<

Use Reader Service Numbers

·-----------------------------------------------------------------------------------------~-- 'II
I
I
I
I
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PLACE :
FIRSTCLASS I
POSTAGE :
HERE I

I
I
I
I

Which one advertisement in this issue was of most in
terest to you?

Advertiser's Name ______ Circle No. _

Comments on this Issue: BR08DC8Sl:enG1neeR1nG
P.O. Box 12902
Overland Park, KS 66212·9981
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