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Can YouReally Afford
Less Than the Best?

ADM guarantees all our equipment for five years,
including parts and labor, That's more than twice as

long as anyone else in the industry.
Thousands of hours in testing and actual use convinced us
we could safely guarantee ADM equipment for five years.

How much could that save you in the next five
years in down time and repair costs?

ADM's 2442 Series nCon:soles,
for television production and post prodüctlon,
provides the performance and quality demanded by Broadcast
Engineers. Like all ADM consoles, they.are designed and built to the
standards that have established ADM as the leader in the industry.

The 2442 Series II console is cor.:-~figuredtor-Independent two studio operation,

studio monitor matrices, two talkback outputs and two on-air indicators.
Design flexibility provid~!>stereo panning, up to 168 pre-selectable inputs,

24 mixing channels, 4 submasters and 2 masters. Add to this Ai'.)M'spainstaking
quality control, the industry's only [ive year v.larranty and competitive prices. . .
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ADMprovides more where it counts. ·. ~~~·;11 ,,.:'"· .: 00 -~'I

' • I - • ;¡:~· r ~ The
Can you afford w1ything less? ..t.··,.·- , . rr1\·"".: ii~ . ;' ' Audio
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Contact ADM Technology, Inc. The Audio Company
1626 E. Big Beaver Road, Troy,Ml 48084
Phone (313)524-2100 TLX 23-1114

WESTCENTRAL SALES
(817) 467-2990

.. - r ·-lt:- ~-

,
WESTCOAST SALES

(415) 945-0181

MAIN OFFICE AND
EASTCOAST SALES

(313) 524-2100
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TECHNICAL BULLETIN· NO. 1 IN A SERIES MODELS 2510 2512 2514 2516
-~--------------- -- --- -------------

SERIES zsoo AMPLIFIER SY8IBM
Introducing a series of super tJ.igh-performance audio

amplifiers designed to be part of a versatile three rack
unit card-frame system. The Series 2500 will offer a
variety of 20 plug-in amplifiers; The first four are
featured in this bulletin.
Thorough circuit design coupled with industrial high

grade components assure unconditional stability and
long-term reliability. A full-frame steel housing
surrounds each amplifier for strñctural support and
electrical shielding.

~}-

Some of the exceptional specifications common to
2500 Amplifiers are: +28 dBm intci~6QOohm-loads from
30 Hz to 20 kHz all outputs driven; -t 32 dBVmax input
level; SNR > 100dB; input CMRR typ 75 dB@ 50 Hz;
4 µs rise time; max phase shift +2i.5°@ 20Ht, -22.5º
@ 20 kHz; output source impedances of 80 ohms or less.
Interconnection to external equipníent is simple and

reliable via .025 square post terminations. ifhis,univer
sally accepted technology is inexpensive arid éa§y to "
install or modify. · ·

Formore information on the Series 2500 call or write.
1ffiS RTSSYSTEMS, INC. PROFESSIONAL INTERCOMMUNICATIONS· PROFESSIONAL AUDJ0PRODUCTs

•COM•ACrvioeoCOMPANY 1100West Chestnut Street, Burbank, California 91506 ·Phone 8181843-7022·Telex194855
r

Circle (148) on Reply Card
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THE COVER this month commemorates
BE's 25 years of continuous coverage of
advancing technologies in broadcast
ing. We are proud of having provided this
industry leadership, and we are even
more proud of the many friendships we
have developed over the years. This
issue is dedicated to our readers, a
salute to the industry's growth during
the past quarter-century.

Coming events
May 30-June 2
American Women in Radio and
Television 33rd Annual Conven
tion, Chicago, IL
June 3·6
National Cable Television Asso
ciation (NCTA) Annual Conven
tion, Las Vegas, NV

June 10-15
Broadcasters Promotion Associa
tion (BPA) 27th Annual Seminar
and Broadcast Association, Las
Vegas, NV
June 24·27
CCBA Convention

Aug. 26-29
NAB Radio Programming Con
ference, Atlanta, GA

September/October
LPTV East

Sept. 6·8
Southern Cable TV Association,
Atlanta, GA

Sept. 16·19
NRBA Annual Convention, Los
Angeles, CA

NEXT MONTH:
• New equipment trends: NAB-'84
• Broadcast transmitter maintenance
• Buying the ultimate editor
• Video editing systems update
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associations
The Canadian A11Gelation

of lnNldclill •

185 Sparks, Eighth Floor
Box CP627, Stn. B

Ottawa, Canada"K1P 5S2
613-233-4035

Responses given to legislation
Reacting to changes in federal broadcasting legislation

announced by communications minister Francis Fox,
Canada's private broadcasters welcomed a broader
definition of "broadcasting," which they say brings new
technologies like satellite-fed master antenna TV systems
(MATV) under the same basic rules as broadcasting and
cable.
Donald Brinton, CAB chairman, and president of

Can West Broadcasting Ltd., Winnipeg, said the CAB has
pressed for this long-needed amendment to ensure that
all segments of the Canadian broadcasting system will be
regulated on an equitable basis.
Responding to other elements of Bill C-20, Brinton said

the CAB favors the CRTC having a wider power to ex
empt certain classes of broadcasting undertakings from
licensing, provided that such exemptions are discussed
first at a public hearing.
Brinton also said it is reasonable for the government to

have the power to issue broad policy directives to the
CRTC, because this will ensure that elected represen
tatives will be responsible for initiating major changes in
the industry. He said, however, that stronger safeguards

are needed, particularly regarding directives concerning
specific licensing decisions of the commission.
CAB members have expressed disappointment that the

revised broadcasting legislation has not provided for
longer broadcasting license terms to replace the current
5-year terms. "Not only would the security of a longer
license period be more attractive to private investors,"
Brinton said, "but also the CRTC's administrative work
load would be reduced significantly."

National Radio
Broadcasters' Association
2033 M St., NW, Suite 506
Washington, DC 20036

202-466-2030

AM SCA supported
In a formal filing of comments with the FCC, NRBA has

urged expanding the permitted use of the AM carrier
signal to any broadcast and non-broadcast purpose. Al
though NRBA acknowledges that there may be technical
reasons why the AM SCA does not perform in the same
manner as FM and television, it said in its comments that
by removing the restrictions currently imposed upon the
use of AM carrier signals, the commission would at least
be giving AM stations the opportunity to compete with
FM and TV facilities for the services that can be provided
by AM subcarrier operations. I§! .

BR08DC8ST@
enGlneeRlnG

Editorial and advertising correspondence should
be addressed to: P.O. Box 12901, Overland Park,
KS 66212·9981 (a suburb of Kansas City, MO); (913)
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lines 14-21 (ñelds 1 and 2) from the
front panel. And there's an L model
that shows you lines 7-21 for
coding lnformat'on, too. Our half
rack LVS-58508 Vectorscope is
the perfect mate, with selectable,
electronically-generated targets* that
can be-read from across the room.
Electronically-generated targets
also provide the highest level of
measurement accuracy, even if you
misalign the CRT center dot. It also
has an internal etched graticule, and
gives a VITS display with strobe input.

More than just
competitivély priced.

The convenience of viewing both
vector and waveform displays
simultaneously gives you
un'nterrupted monitoring capability.

Top broadcasters rely on Leader
quality. It's backed by a two-year
warranty (including CRTs) and factory
service depots on both coasts.

INTEN--% SCALIE
ILLUM

FOCUS

ACTUAL SIZE

Two Leaders
with an
int rtantfoibvmg.

Check the racks of the industry's
leaders, and you'll find Leader
instruments. At ABC, Sony Broadcast,
Reeves, Zenith, HBO, RCA, AF.
Associates, Group W, ATC, Midwest
Corporation, and NBC, to name a
few ... where quality is paramount,
Leader has been their choice.

You could pay more for
others. But vou'll get more
from Leader,

For instance. our half-rack
LB0-5860A Waveform Monitor is
the only one that lets you select

•
VARIABLE

VOLTS FULL SCALE
/'CAL(1V) <:

A 1 I 1 B
(4 ' I 4\

-,/.",~."',

LEACJER

Ask for a catalog of our waveform
monitors, vectorscopes, signal
generators and other instruments;
an evaluation unit, and the name
of your nearest "Select" Leader
distributor.

Call roll-free

(800) 645-5104
In New York State

(516) 231-6900
For~rofessionals

k~i~l!.tAt;.31U
difference.

380 Oser Avenue
Hauppauge, NewYork 11788

Regional Offices:
Chicago, Dallas, Atlanta,
Los Angeles, Boston

In Canada call Omnitronix Ltd.
(514) 337-9500

For product demonstration Circle (3)on Reply Card For production Information Circle (4)on Reply Card
';>atent pendin
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FCC
update

New FM assignments proposed
In May 1983, the commission

adopted rules establishing new
separation requirements for FM sta
tions (Docket 80-90). The rules permit
the assignment of Class A allocations
on the 60 Class B and Class C chan
nels, and increase the number of sta
tion classes from three to six.
In an omnibus rulemakíng notice

issued in mid-March, the FCC pro
posed FM assignments to 684 specific
locations to implement its Docket
80-90 ruling. The proposed locations
are ones where the commission be
lieves service is needed and where
allocations are feasible under the new
separation standards.
Parties interested in communities

not on the list may submit counter
proposals during a so-day comment
period ending May 14, 1984. A coun
terproposal must demonstrate a con
flict with one or more proposals on
the FCC's list, comply with all other
current allotments and include a state
ment of interest in applying for the
channel. Also, the counterproposal
must indicate the category of need (in
other words, first local service, first
full-time local service, minority ser
vice or public radio service).
Applications for the new

assignments will not be accepted until
completion of the rulemaking in late
1984 or early 1985. The commission
announced that applications for new
ly assigned frequencies will be ac
cepted on a staggered basis to avoid a
mass filing, and has requested com
ments on how such a procedure
should be implemented. Alternatives
include accepting applications by
geographic region, alphabetical
listings, community size or channel
number. Comments also have been re
quested on giving daytimers p!:_ef
erences for the new assignments, or at
least removing the diversity demerit
they normally would suffer should
they apply for FM facilities in their
own communities. Comments on
these issues are due May 14, 1984.
Also, the commission has advised

all Class B and Class C stations that
they must file applications by March
1, 1987, proposing facilities that meet
or exceed minimum requirements for

Broadcast Engineering May1984

May1984

their classes· or be downgraded to
lower classes with less separation pro
tection. The commission has amended
its FM allocation rules by establishing
a 3-year, 10-mile protective buffer
zone around existing Class C stations
currently operating with antenna
heights of less than 300 meters (984
feet) above average terrain. The buffer
zone will be provided only during the
3-year period ending March l, 1987,
and will enable affected Class C sta
tions to have a sufficient area within
which to relocate, if necessary, to up
grade facilities and avoid downgrad
ing to a lower class.

Station totals released
The commission has announced the

following totals for broadcast stations
licensed as of Feb. 29, 1984:
AMradio ,,... 4740
FMradio 3551
FMeducational radio 1140
UHFcommercial TV 340
VHFcommercial TV 535
UHFeducational TV 173
VHFeducational TV 111
UHFlowpower 71
VHFlowpower 192

9431
1422

Total radio
Total TV

Class IV power increase approved!
On March 15, 1984, the FCC

amended its rules to permit an in
crease in the maximum nighttime
powe~of Class IV stations from 250W
to lOOOWin most cases.
To 'implement the change, the com

mission will use an Order to Show
Cause procedure requiring the majori
ty of stations that operate non
directionally with a power of lkW
daytime to show cause why their
licenses should not be modified to
specify nighttime operation with lkW.
Unless a station objects, its license
will automatically be so modified. Sta
tions opposing the modification will
continue Jº operate with their present
powers and the Show Cause Order
will be dismissed o.,..nthe commission's
own motion.
For stations operating with less than

lkW daytime or operating directional
ly, the normal 2-step application pro
cedure will be followed. Applications

for power increases will be con
sidered minor changes to allow more
expeditious processing.
The new rules will not be effective

until necessary agreements are final
ized with Canada and Mexico. In the
meantime, the Show Cause Orders
will be sent to affected licensees, and
applications can be filed by direc
tional and underpowered Class IVs.

Deregulation
of remote control proposed

The FCC has proposed amending its
rules governing remote-control opera
tions of AM, FM and TV broadcast
transmitters. The new rules would re
tain only those minimal requirements
necessary to ensure that stations com
ply with certain statutory require
ments, operate efficiently within the
terms of their authorizations and
avoid interference to other stations.
The revised rules also would delete

all references to the type of control
and telemetry circuitry for remote
control systems. Any type of com
munications circuit, including wire
lines, microwave, optical fiber, laser
beam, infrared light or broadcast sub
carriers, could be employed under the
proposed rules. Stations also would be
able to incorporate their regular pro
gram STL circuits into their remote
control systems.
The proposed rule amendments in

clude the following specific changes:
• Program or other dedicated cir

cuits to the transmitter site can be in
corporated into the remote-control
system to prevent loss of service if the
normal remote-control on/off circuit
fails.
• The requirement that TV stations

operating by remote control have
devices that automatically turn off the
transmitter within one hour of an un
corrected telemetry failure would be
deleted. Instead, the use of remote
control would have to be discontinued
if a telemetry failure were not cor
rected within three hours.
• Remote-control functions will be

required only for transmitter ad
justments that must be made manual
ly on a daily basis to maintain the
transmitter operating power or
modulation characteristics, unless
automatic means are provided to
maintain these operating parameters
at the transmitter site. If automatic
controls are not provided, remote
con'trol operation would have to ter
minate when an operator cannot ad
just the transmitter to operate within
the required maximum power or
modulation limitations.
• AM stations required to change

their operating power or directional
antenna patterns 'must terminate
remote-control operations immediate-

Continued on page 175
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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 installed.

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.

. ., ;::.1~·...,o;. •• -.:~ •

THE GRASS VALLEY GROUP, INC.®
P.O.BOX 1114GRASSVALLEYCALIFORNIA95945USA ·TELC91Bl273-B421 TWX910·530·B2BO

A TEKTRONIX COMPANY

Offlces: Eastern Regional: 499 Thornall St, Edison, NJ 08817, (201) 549-9600 • Southeastern District: 1644 Tullie Circle N.E.,
Ste 102, Atlanta, GA 30329 1404) 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 South Office Bldg, Fort Worth, TX 76115 (817) 921-9411 • Western District: 1032 Elwell Court. Ste 244, Palo Alto, CA
943031415) 968-6680 • Western Regional: 21243 Ventura Blvd, Ste 206, Woodland Hills, CA 91364 (213) 999-2303

Circle (5)on Reply Card
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~~
BVP-3 configured as camera/reccrder; BVW-3

with BVV-1 Betacam recorder.
BVP-3,CA-3 Adapter & 10' cable to BVU-110

3;Íi-inch portable VTR._.,..,...

Folk wisdom would have you believe that
nothing can be all things to all people.

Obviously, those folks were not familiar
with the Sony BVP-3.A camera whose broad
appeal (in terms of image quality, price, weight
and size) is equaled only by its exceptionally
wide range of applications.

To start with, for those of you who shoot
with a typical carnera/cable/V'l'R configura
tion, the Sony BVP-3offers an untypical
choice: Record composite video on any 3/i"or
l" system. Or component video on our own
highly regarded 1h" Betacam rn format. With
up to 30' of cable in between.

Step into the studio with a BVP-3
equipped with our new CA-30 Adapter and
you can lay up to 1.,000'of multicore to your
Camera Control Unit. Or add a Digital Com
mand Unit and stretch over a mile of Triax
between your camera (or cameras in genlock)
and the control truck. The exact same Digital
Command Unit also includes all the necessary
interfaces for a microwave, telephone modem
and radio link. For those situations where no
amount of cable can be used.

And, of course, you can always couple the
BVP-3 to a Sony Betacam Recorder and get
the absolute ultimate in compact, lightweight,

Sony Broadcast Products Company, 1600Queen Anne Rd., Teaneck, NJ 07656. © 1984SonyCorp. of America. Sony is a registered trademark and Betacarn is a trademark of Sony Corp.
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Bv'P-3,CA-30 Adapter, Digital Command
Unit & 5,000' Triax to Camera Control.

BVP-3,5" Viewfinder, CA-30 Adapter & l,OCO'
multicore f':':i-~ "vto Camera Control Unit.

film-style ENG /EFP shooting systems.
NOT JUST MORE CAMERA

CONFIGURATIONS, MORE CAMERA
PERFORMANCE.

Still, for all its flexibility,the BVP-3's
strongest point remains its reasonability. Be
cause what you're getting is the state-of-
the-art camera. At a base price of just $20,000.*
A price that includes the image-making
abilities of the Sony-perfected 2/J"mixed-field
Diode Gun tubes with their incomparable
resolution, registration, S/N ratio and balance.
The lightweight, heavy-duty camera body.
The automatic setup and operational functions.
•U.S. list price (includes camera head with tubes and viewfinder).

The built-in microphone. And all the rest.
Plus, you're getting a camera system that

can grow with you. Becoming a camera/
recorder one day, a studio camera the next.

In fact, any way you con.figure it, in
performance, flexibility,price, size, you name it,
the Sony BVP-3is a camera worth looking into.

Which is easy enough to arrange. In
NY /NJ, call (201) 833-5350; in the Northeast/
Mid-Atlantic (201) 833-5375;in the Midwest

· (312)773-6046; in the Southeast (404) 451-
7671; in the Southwest SONY.
(214)659-3600; in the ®

West (213) 841-8711. Broadcast
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Fairfax County dilemma
Fairfax County, VA, an affluent

suburb of Washington, DC, will be the
focus of attention over the next few
years because of an interesting situa
tion developing with regard to how its
residents will receive expanded TV
services. Three delivery modes will be
competing in this case for the first
time in the United States: cable and
two direct broadcasting satellite (DBS)
modes-C-Band and medium power
Ku-Band.
Fairfax County has awarded a

CATV construction contract with a
schedule for projected completion of
installation for the majority of
households by 1987. The first test
milestone was missed last month by
such a large margin that serious ques
tíons have been raised about the prob
ability that the project will be com
pleted even close to schedule. This
pattern is similar to the slow pace of
construction of cable systems in re
cent years in other major urban areas,
and may be a valid indicator of cable's
incapability for competing in the
future against satellite delivery, which
does not require major construction
projects.
The situation presents a unique op

portunity for satellite delivery to
demonstrate its capabilities to a major
Eastern test market. Cable has
flourished in the past eight years,
primarily in the Sun Belt and Western
regions of the country, where TV ser
vices were inadequate. The cable in
dustry grew rapidly because of the
availability of high quality distant
signals from satellites. Construction
was not a major problem, because
most of the Sun Belt and Western ur
ban areas were eager to have cable in
stalled, and presented few im
pediments to the cable companies'
construction practices.
Eastern urban areas can be a much

more difficult arena for cable,
however, because of established zon-

10 B,roadcast Engineering May 1984

ing laws concerning aesthetics, con
struction limitations, and access to
private property. Fairfax County is a
particularly tough case on all counts.
Residents that have been serviced are
complaining about sloppy construc
tion work in their yards and ugly junc
tion boxes on the streets, while the re
maining residents wonder when they
will receive service, based on the cur
rent pace of construction. The situa
tion is ripe for sorne form of direct
satellite delivery to provide the
signals, at least in the interim period
until cable construction is completed.

Satellite delivery options
All cable signals currently are car

ried on C-Band satellites, but there are
indications that the major cable
signals may be switched over to
medium power Ku-Band satellites in
approximately two years. There are
compelling technical and business
reasons for this change that are based
on two primary facts:
• the reduction in size of receiving

antennas to the lm diameter range,
making roof-top installations feasi
ble; and

• the capability for bypassing all ter
restrial delivery modes.
The first prototype medium power

Ku-Band DBS contender, the United
Satellite Communications Inc. (USCI)
system, went on the air in November
1983, and was introduced to the
Washington, DC, area in February.
USCI offers five channels, including
two movie channels, a sports channel
and two variety channels. USCI is
well-positioned to capture part of the
1.5 million TV households in the un
cabled Washington area market,
which includes Fairfax County.
As the first DBS service, USCI's

package is expensive for individual
households. Basic service involves a
$300 installation fee plus a $40
monthly charge for the service. Other
options include outright purchase of
the receiving antenna and electronics,
with a corresponding reduction in the
monthly service charge. Either way,
the cost of the USCI service is high
enough that only the most dedicated
videophiles are being attracted.
The costs associated with starting

up a DBS company are enormous,
even for a company similar to USCI,
which is using existing satellites,
rather than launching its own
satellites. A large number of
subscribers are required before a DBS
service can break even, and the high
cost of initial service works against
reaching that point. USCI recently has
tried to secure an additional $40
million in financing, indicating that
its survival through 1984 is by no
means assured.
USCI is in itself an important test

case for DBS, and it is being watched
carefully by Home Box Office (HBO),
Satellite Television Corporation, and
all of the other proposed DBS system
players. How well, or how poorly,
USCI does in the Washington
marketplace will determine much of
the strategy to be followed in the
future by the new DBS networks as
they plan to compete with cable and
the major broadcasters. Because Fair
fax County is one of the most affluent
suburbs in the region, with high stan
dards for aesthetics, it may well be a
pacesetter for future concepts in TV
delivery to homes in major
metropolitan areas that presently are
not cabled, and perhaps even to areas
that are cabled but must accom
modate the new competitive delivery
modes. In fact, the situation in Fairfax
County may create the need for a type
of hybrid system that uses a combina
tion of satellite delivery and minicable
systems, perhaps even down to the
level of groups of several homes, to
satisfy all of the requirements. These
requirements are as follows:
• availability of service;
• low cost of service per household;
and

• neighborhood aesthetic considera
tions.
One can readily visualize the

possibility of well-camouflaged anten
na installations feeding small groups
of homes, with a complete range of
channels available from all satellites,
both C-Band and Ku-Band (medium
power and high power). In Fairfax
County an alternative to cable is need
ed, but the average backyard C-Band
antenna (so popular in the Sun Belt

Continued on page 175
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The HL-79E, lkegami's crowning technological achievement
mtinues to run ahead of all other cameras in its class.

That's why more and more top-of-the-line EFP camera buyers
e getting behind the winner. Only by seeing this remarkable cam
a in action can it be fully appreciated.

Just how great is this camera? To begin with, it is the culmination
all that has gone into creating the legendary 79 Series cameras,
e reference standard of the broadcast industry for both ENG and
rP applications.

HL-79E features-Dynamic Detail Correction, Chroma Aperture
orrection, Highlight Aperture Correction and Auto Contrast Com
ession. Plus the HL-79E offers superior contrast range, SIN ratio,
gistration accuracy, resolution, viewfinder performance and more.

Available accessories include the ADC- 79E Auto Set-Up Unit
1dthe RDC-79E Remote Control-both digitally interfaced. The
L-79E is compatible for use with existing HL-79A and HL-79D Triax
1dMulti-core cable base stations, lenses, power supplies, VTR
ibles, and other accessories.

The HL-79E is part of the great and proud family of lkegami
'oducts serving many satisfied users worldwide. For a complete
srnonstration of lkegami Cameras and Monitors, contác!.k gr;.:Y,j
iur local dealer. i

;~1L

~ET BEHIND THE
CAMERA THAT'S
OUT IN FRONT

THE IKEGAMI HL·79E

~~Ilill HL-79(:,f Circle (6) on Reply Card

~gami Electronics (U.S.A.), Inc., 37 Brook Avenue, Maywood, NJ 07607
::ast Coast: (201) 368-9171•West Coast: (213)534-0050 •Southeast: (813)884-20
Southwest: (713) 445-0100 •Midwest: (314)878-6290

www.americanradiohistory.com

www.americanradiohistory.com


e
Cetec Antennas
WHY BUY JUST
AN ANTENNA?
WITH A CETEC

ANTENNA YOU GET:

* HIGH QUALITY *
TWO YEAR WARRANTY
PERFORMANCE THAT'S

UNEQUALLED
RECOGNIZED SUPERIORITY

In today's competitive
FM market, you have no
reason to consider an an
tenna that's not the very
best. That means a tried
and proven Cetec antenna.
Over one thousand JSCP
Penetrators have built this
reputation, and other Cetec
models support higher or
lower power requirements.

NOW, DON'T YOU WISH
YOU HAD A CETEC?

THE EDGEIN PERFORMANCE !

CALL THE FACTORY
OR YOUR CETEC DEALER

Cetec Antennas
6939 Power Inn Rd.

Sacramento, CA 95828
Tel: (916) 383-1177

Telex: 377 321

Circle (7) on Reply Card
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Sherwood announces new receiver
Sherwood Electronics has intro-

Researchers release
marketplace study

A recently completed survey of the
AM stereo marketplace showed that
the Harris transmission system was
the favorite choice of responding
broadcasters. The survey, conducted
by the New York City representative
firm of McGavren Guild Radio, polled
the 79 stations on the National Radio
Broadcasters Association's list of AM
stereo facilities (as of last fall, when
the survey began) for a view of how
the "marketplace decision" was being
implemented.
Of the 36 stations responding to the

McGavren questionnaire (45%
return), half reported installation of
the Harris AM stereo system. Second
on the list was the Kahn Communica
tions system, with 33%. (See Table l.)
Responding stations reported no

significant changes in format when
converting to AM stereo. Little
change also was reported for the sta
tions' target demographics and pro
gramming. The survey showed that
39% of the responding stations heavi
ly promoted their change to stereo
operation through on-air announce
ments, contests, giveaways or outside
media advertising. An average of 47%
of the stations said they used AM
stereo radios for giveaway promo
tions.
Virtually all (93%) of the stations

returning the questionnaire cited the
low availability of AM stereo radios in
the marketplace as a problem.
Survey data was based on informa

tion gathered in late 1983, and there
fore may not accurately reflect the
current state of the industry. The
number of AM stations that have con
verted to stereo operation, or that
have announced plans to do so, has in
creased substantially in recent
months.
McGavren Guild Radio is now con

ducting a national study on the impact
of AM stereo. The first phase of the
project-involving 900 persons aged
12-54 in nine markets across the coun
try-will consist of interviews with
radio listeners. In the second phase,
AM stereo receivers will be placed in
selected households across the coun
try, and the subjects' listening habits
will be monitored.

AM
stereo
update

Table l.
AM stereo transmission system
results from the McGavren Guild
Radio survey.

% Systems
Reported
Installed

50
33
15
3

Company
Harris
Kahn Communications
Motorola
Magnavox

duced a new AM stereo automobile
receiver keyed to the Motorola
C-QUAM transmission system. The
radio features scan tuning with digital
read-out, up to 10 preset tuning posi
tions, a local/distant sensitivity
switch, an MOSFET front end, separ
ate bass and trebel controls, and audio
preamplifier output ports.
A company spokesman said the

decision to build a single-mode
receiver was based on the perform
ance, compatibility, availability of
cost-effective decoder !Cs, and the en
try of General Motors and Chrysler in
to the market with the same
(C-QUAM) system.
In addition to the AM stereo sec

tion, the new Sherwood receiver in
cludes FM stereo and cassette systems
with switch-selectable front-panel
Dolby B noise reduction.

Delco radios available
Motorola has reported that Delco

AM stereo radios (designed to receive
Motorola's C-QUAM transmission
method) can be purchased from all
GM dealers and from AC-Delco sales
and service centers, for installation at
the dealerships or AC-Delco shops.
For persons who already have GM
cars (certain models apply) with 1983
or 1984 radios, dealers or service
centers can participate in a Delco up
grade program that allows trade-in
compensation on the standard radios.
Various models of 1982-1984 GM

cars can be retrofitted with the
C-QUAM Delco receiver, if desired.
The radios can be purchased directly
from dealers or AC-Delco shops and
will fit in the automobiles.
The new Delco 2000 series AM

stereo/FM stereo radio features all
electronic tuning with two band
widths, four AM and four FM preset
positions, a digital clock, extended
AM band high frequency response
and improved audio output stages. Iii
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LETTERS •••WE GET LETTERS.
Our AM Stereo Customers Are Talking.

Recently,CRLsent a questionnaire to all of our AM "Especially like the sound, limiting, and
stereo customers. They were not asked to include stereo enhancement controls:'
their call letters, and a return envelope was provided
to maintain confidentiality We asked them to com
ment on features that they especially liked. Here's
what our customers had to say:

"simple to use; does what it promises"
"Mono loudness control and easy stereo
set-up. Wide range of settings for fine
tweaklnq"
"Easy to set up and adjust. Doesn't need
constant care:'
"Like asymmetry and stereo enhance
controls:'
"Matrix and stereo enhance:'
"Four band limiters, optional L+R,L- R
output, low passfilters, stereo enhance. Hi
frequency s.o"

"Four band compression, easy set-up,
limiting:'
"very low distortion and noise. Very flat,,
response.
"like the light-handed control and unpro
cessedsound:'
Improve your mono signal now and be ready for
stereo with the CRLAM2S or AM4S. Pricesstart at
$3700. You're invited to hear this great new unit
for yourself on our FREE two week trial plan. Call
BOB RICHARDS for complete information at
800-535-7648.
DON'T JUST OPTIMIZE ... MAXIMIZE
WITH CRLAUDIO PRODUCTS.

THE PROCESSING SPECIALISTS

Circuit Research Labs, Inc.
2522 W Geneva Dr. •Tempe, Arizona 85282

800-535-7648 602-438-0888
*These customers have asked us not to publish their call letters
because they consider CRL Processors a competitive advantage.

Circle (8) on Reply Card
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According to Ed Williams, NAB staff engineer, the FCC
is saying that if you put a signal at 15,734Hz, then you
must put stereo information in the format that will be
spelled out in an FCC OST technical document to be
released soon. The remaining baseband is open for what
ever other purposes broadcasters may wish. In effect the
FCC has protected receivers that look for a pilot sub
carrier at 15,734Hz, and that will then open up and ex
pect to find a stereo signal in conformance with the EIA
recommendations and FCC specifications.
The second audio program (SAP) channel is unspec

ified at this time, Williams said. It does not seem that pro
tection has been afforded, per se. But, Williams said he
believes that once receivers are in use and stations are
operating with the recommended system, the SAP will
become, as such, a defacto standard. Current subcarrier
rules state that interference with a properly operating
receiver is to be avoided. If a "properly operating
receiver" means one designed to pick up a subcarrier at
frequency X, then those working with other transmis
sions that result in an interference on frequency X would
be requested to cease and desist.
The decision does not preclude the use of other stereo

systems in the marketplace, as well as other TV subcar
rier activities. Because the industry-involved EIA recom
mendation resulted from several years of intense industry
studies and tests, one would expect the majority of
receiver manufacturers to proceed with the Zenith/dbx
plan. If predicted timetables are correct, high end
receivers with stereo decoding circuitry should be
available by mid- to late-summer. Adapter systems prob
ably will be on the market in the fall. Stereo transmissions
can be expected to be available when the receivers are
marketed.
Williams said that stations considering multichannel

transmissions should be aware of several items involved
in the conversion to stereo. Among these, a different
aural exciter will be required. Although many stations
probably could benefit by replacing current exciters, they
should remember that not only the second audio channel,
but also a third SAP capability should be included.
Speculations are that second-language broadcasts will be
of interest, which most likely will use the SAP facility.
Also involved with the transmitter is the need to make

sure that ICPM levels are within the required range that
will be announced in the FCC documentation. In general,
a good tuneup job on the transmitter is in order, if one ex
pects the new mode of operation to be a success.
STL considerations also must be kept in mind. Stereo

and SAP will require two additional microwave sub
carriers. Appropriate monitoring equipment is needed, as
well as the extra switching capability at master control.
Production plans may require additional audio distribu
tion equipment and cabling within the studio facility.
During the announcement session, the commission also

discussed the must-carry issue. It was decided that the
must-carry arguments should be remanded to a new
NPRM, which has yet to be written. Must-carry is to be
considered separately. g

Broadcast Engineering's "Help
Wanted" ads are well-read. Call
today to place your low-cost ad.
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Our new 1750 signal monitor
gives you a unique, dynamic
display of SCH phase
relationships.

Youcan see at a glance if a
video signal is properly SCH
phased ... or just as easily,
compare two signals for color
frame matching.
Hit-or-miss SCH phasing
may have been tolerated in
the past-but now it's
costing you time and money
everyday.

The Tektronix1750can help
you regain control. By main
taining consistent SCH phase
... or by seeing potential prob
lems before a glitch occurs,
you'll avoid the frustration of
multiple passes and enjoy get- _
ting it right the first time. Saving -
time savesyou money and
makes the best use of your
valuable resources.

SCH phase, of course, isn't
the only parameter you need to "
keep on track, and SCH dis
play is only part of the 1750's
comprehensive signal monitor
ing capabilities. At the push of
a button it also displays vector
mode ... or waveformmode,
enhanced by.,dlgifalline selec
tion through the vertical interval
... or R-Y/sweep mode for easy
interpretationof dffterential
phase distortions]
Whether used'.f©rmonitor:ing

video in productiM-iand editing

Correct SCH phase relationship is
clearly displayed on the 1750when
dot on the calibration circle is aligned
with the vector on the - x axis.

T.his17-degree offset, if:i'dicatinga 17-
degree SCH timing error.would be
impossible to perceive on an ordi
nary waveform monitor display.

environments, or tor making
fast and accurate measure
ments during eq~iprñent main
tenance, the 1750Series is a
new benchmark for compre
hensive performance iA'both
NTSC(1750)and PAL@751)
standards. ; t

Ii . ·'"' 'IiA compact 5.25 inch,pack-
age~mechanically lñteí:
changeable with ma~nl9ther
"half-rack" packag~$. allows

Dot placement on the +x axis indi
cates an error in the color frame
matching of two signals.

easy installation in newor
e~dstiQgfacilities.
If you see the advantages of
comprehensive signal
monitoring, you'll like what
you see in the 17SQ.

sbr more informationon this
or ólti'erTektelevision prod
ucts, or for the number of your
nearest Teksales office, call
our toll-free information service
today: (800) 547-1512.
InQr~gon, (800) 452-1877..,
U.S.A.~Asia, Australia, Central
& Sputh America, Japan
Tektronix, Inc., P.O. Box 1700
BeaV.erton,OR 97075
E~il>pe,Africa, Middle East
Tekfronix Europe B.V.
P0stbox 827
,118o;'AvAmstelveen
The ¡;Jetherlands
TeJ~ 18312-18328
Canada
1ekfr:onixCanada Inc.
P.O: Box 6500
Birrie~Ontario L4M 4V3
P~one.7051737-2700
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AM STEREO is smart for your station
... and good for your bottom line

C-QUAM®Stereo Exciter and Monitor from Delta Electronics

AM Radio is the foundation the
broadcast industry was built on. It made
radio broadcasting a major media force
only to lose listeners to the high fidelity
sound of stereo.

NOW is the time to regain those
listeners.

NOW is the time for AM STEREO
from Delta Electronics.

Delta's ASE-I EXCITER (tap) and ASM-1 Modulation
Monitor. FCC Laboratory tested and type-accepted.

It's the sound
Delta's C-QUAM Stereo System gives

you the full-fidelity AM Stereo sound
your station must have to compete on the
airwaves. With our AM Stereo System,
the advantage FM enjoyed is gone. Your
AM Stereo signal has the clear, clean,
high-quality sound rivaling FM.
It's to your advantage

Now, the advantage belongs to you.
Your AM signal travels farther, reaching
more listeners than comparable FM trans
mitters. You already know how far your
signal carries. Just think how many more
listeners you can have with AM Stereo.

And more listeners means a greater
market share, and that means more
advertising revenues and profits. Not to
mention an enhanced station value.
Get the Delta advantage

The Delta advantage puts you in a
leadership position. Our C-QUAM Stereo
System has been FCC laboratory tested
and type-accepted. Our C-QUAM Stereo
System works the way it should so you
know it will work trouble-free.

What you get from our C-QUAM
Stereo System is the superior AM Stereo
technique. Your AM Stereo signal is
100% compatible with all existing AM
receivers and multimode technology
stereo receivers.

All listeners hear clear, clean, low
distortion AM. And your AM Stereo
signal sounds better to your monaural
AM listeners tool
Where are the receivers?

The receivers are ready now! The
C-QUAM decoder is now being built into
receivers of leading manufacturers
industry-wide.

Delco Electronics is building and
installing its AM Stereo receiver in new
Buicks. Names like Macintosh Labs,
Sherwood Electronics, Chrysler Corpor-

ation, Concord Electronics and SamSung
Electronics are just a few of the
manufacturers committed to C-QUAM
Stereo receivers.

The listeners are there and ready to
listen to your AM Stereo station. Don't
disappoint them.
Should I go Stereo?

In a recent study on radio into the
1990's, AM Stereo was identified" ... as
a critical technological factor" and its " ...
potential to reduce current fragmenta
tion tendencies" can play a significant
role in the future of radio broadcasting.•
Do it now!

Don't wait. Get your share of the
market as C-QUAM AM Stereo from
Delta Electronics
sets new
standards for AM
broadcasting.

• ..;;;~·~:.r--

: '-.j I ~~ ;,.;..;..;_~'

: --··· -Delco Electronics' C-QUAM receiver.

Delta is ready now to put you on
the-air with AM Stereo.

'Ted Bolton Associates, The Critical Issues Report Radio
From 1984-1990, February 1984, Philadelphia, PA. Audience
fragmentation tendencies were overwhelmingly identified as
the number one critical issue facing today's radio broadcaster.
C-QUAM is a registered trademark of Motorola, Inc.
Manufactured under license from Motorola, Inc.

DELTAELECTRONICS ~

5730 General Washington Drive • P.O. Box 11268 • Alexandria, Virginia 22312
Telephone: (703) 354-3350 • TWX: 710-832-0273 • Telex: 90-1963
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editorial

and still
growing

When the presses turned out the May 1959 issue of Broadcast Engineering,
the broadcast industry already was firmly established. From its infancy, BE
pledged to monitor and report the technical side of broadcasting. Through the
ensuing 25 years, BE has continued its vigil of radio and TV technological
achievements. As the industry has grown, so has Broadcast Engineering, both
toward a common goal: improved communications.
There have been few dull moments in 25 years, for keeping up with legislative

changes and technological advancements has been exciting and challenging.
The foundation of radio broadcasting, AM, after being pressured by FM and
then FM stereo, is poised for a possible resurgence, if the marketplace decides
on the matter of stereo. Even data transmissions are proposed on AM carriers.
FM and FM stereo have advanced steadily, pausing only slightly to consider

and reject the concept of 4-channel sound. Continuing design efforts have led to
higher quality sound capabilities, but not all broadcasters agree on how to im
plement these advances. Subsidiary services, both aural and data, offer addi
tional activities for FMers, including reading services, background music, pag
ing, utility management and even text services.
Changes in television range from the camera through the transmission system

to the receiver, with recent thoughts devoted to an all-digital operation. Im
proved pickup devices, integrated circuitry and miniaturization now allow TV
cameras to go anywhere at any time. Computer-age techniques applied to video
processing have arrived at a new studio picture quality and unprecedented
visual effects. Component video from the camera through processing to
playback develops cleaner color and noise-free images. Combined with new
recording techniques, new head designs, reduced particle sizes of magnetic ox
ides and resulting higher data packing densities, today's magnetic medium lends
itself to a variety of applications. Optical recording also has become a reality for
video and audio with laser technology. For the home viewing screen, an assort
ment of approaches for improved images are being demonstrated and critically
examined.
Terrestrial transmission methods have become less ac-power consumptive for

given output levels, and new frequencies for land-based systems have been
assigned to broadcast communication purposes. ENG, STL, MDS, LPTV, ITFS,
STV, SMATV and CATV are acronyms that have sprung up to describe new ser
vices battling for a share of the lucrative communications market. Satellite
relays, now common daily occurrences, come not only from our nation's capital
and major trade centers, but also from around the world. And viewers watched
in awe as the ultimate ENG coverage recorded man's assault on outer space.
Even our solar system has been shrunk in size by the pictures, experiments and
knowledge gained by probes to the planets and their satellite moons.
Soon we may expect even more changes in TV viewing. Stereo audio, or

multiple language sound for TV transmissions, coupled with improved defini
tion images on a wider screen, relayed directly to homes via satellite, could be
only a year or two away. We face becoming more familiar with terms such as
DBS, MAC, HDTV, 3-D TV, EDTV and Ku-Band, to fully understand what
awaits us just around the technological corner.

For the staff at BE, tracking and reporting on broadcast industry technical
advances has been exciting and challenging. Throughout the past 25 years, we
have witnessed and reported dynamic changes as they reshaped broadcasting,
and many of the technical highlights from those years are recaptured in this
issue.
During the next decade and beyond, as broadcasting continues its thrust into

an all-digital operation, BE will be there to report the industry's advances. The
transitions will not be without difficulties or hardships, but if we work diligent
ly toward common goals, the way of the future can be smoothed considerably.
From a modest beginning in 1959, BE has grown steadily in the scope of its

service, with distribution now into 110 countries. Also, BE has a version
translated into Spanish, Radio y Televisión, that is published six times annually,
and a version translated into Chinese that is published annually. When you con
sider that these magazines all go to qualified readers, we have a lot of friends
around the world.
It is to these hosts of friends, many of whom have contributed to our pages

over the years, that we dedicate this special Anniversary Issue. We could not
have achieved our goals without you. And, we look forward to facing the
challenges of the future with you. m

May 1984 Broadcast Engineering 23

www.americanradiohistory.com

www.americanradiohistory.com


25th
ANNIVERSARY

Applying technology
From the 1890s, when Heinrich Hertz first sent and

received radio waves, to the present, an amazing
amount of progress has been made by radio and TV
engineers and scientists. We take for granted today
what was considered science fiction just a decade or
two ago. The route from the primitive spark-gap trans
mitters to the present state-of-the-art has been charted
by the pioneering efforts of many, as shown by the time
tables. Industry growth is illustrated by the graph.

In the following section on Applying Technology, we
look at the more recent progress made by several radio
and TV stations across the country. These broadcasters
signed on in 1959, the same year BE began publication.
Their history is a summary of the broadcast industry's
growth and development in the last quarter of a century.
From the early days of make-do equipment lashups to
the present high technology, computer-controlled
wonders, their story is the story of our industry.
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1900 1910 1920 1930 1940 1950

YEAR
1960 1970 1980 1990

Major industry milestones 1920
1927
1928

KDKA-AM airs the world's first scheduled
broadcast from Pittsburgh.

Farnsworth transmits first electronic TV
picture.Radio
WGY-TV, Schenectady, NY, transmits
40-minute stage production.
Federal Radio Commission established.

1887
1901
1909
1915

Heinrich Hertz sends and receives radio
waves. 1934

1935
1939

FCC established as a permanent regulatory
agency.

Marconi receives first trans-Atlantic radio
signals.

Doc Herrold makes first successful radio
broadcast at San Jose, CA.

First practical radio telephone communica
tions system constructed by Bell Labs.

Armstrong begins 50kW experimental FM
station at Alpine, NJ.

GE demonstrates FM broadcasting for
mobile communications.
GE inaugurates FM broadcasting in
Schenectady, NY.

24 Broadcast Engineering May 1984

www.americanradiohistory.com

www.americanradiohistory.com


1945 FM broadcast band moved to 88-108MHz. 1964 Character generator system introduced.
Arthur C. Clarke suggests geosynchronous RCA videotape cartridge developed.
satellites for communications. Intelsat organization formed.

1947 TV camera placed on board Ranger 7
First taped US radio network program airs, explorer to moon.
featuring Bing Crosby. TEAC provides slow-motion color video

1953 playback system for NHK coverage of 1964
AM transmitter remote control authorized Olympics.
by FCC. First TV program automation system

1959 Broadcast Engineering founded.
installed.

1965Audio cartridge recording system "Early Bird" (Intelsat I) launched. first

1960
introduced at NAB by Collins Radio. international communications satellite.

GE pioneers stereophonic FM transmission. 1968 CBS uses a portable minicam for political

1961
convention coverage.

FM stereo transmission system approved by 197O PBS network established.
FCC.

1962 Telstar I, first communications satellite. 1971 U Format introduced by Sony/TEAC and
¡ve.

1969
begins operation. 1972Instant random-access cartridge machine Time base corrector introduced by

Consolidated Video Systems.
introduced at NAB by !GM. Teletext experiments begin in United1974 First microprocessor used in broadcast Kingdom.

BBC develops "Sound-in-Syncs" digital

1975
equipment. encoding system for audio-video combining.

TEAC introduces reel-to-reel audio recorder 1973 A Format 1-inch VTR shown by Ampex.with dbx noise reduction.

1976 TEAC introduces cassette audio deck with 1974 First microprocessor used in broadcastdbx noise reduction. equipment.1977 TEAC introduces PCM digital audiodisc. 1975 B Format 1-inch VTR shown by Bosch.

1979 Mutual Radio Network and National Public 1976 C Format 1-inch VTR shown by Sony at

1982
Radio begin operation by satellite (analog). NAB/Chicago.

FCC issues the "marketplace" decision on World's first digital PAL TV transmission by
satellite (Intelsat IV).AM stereo. 19771983 PBS begins operation by satellite.

FCC issues 80-90 decision on FM radio.

1978Use of FM subcarriers deregulated by FCC.
Teletext experiments begin at KSL-TV inNetwork radio distribution (ABC, CBS, NBC,

RKO) via satellite using digital encoding. Salt Lake City.
NHK experiments with HDTV via satellite

Major industry milestones
relay.
NHK begins multiple audio channel
television in Tokyo.

Television 1979
Digital VTR demonstrated.

B Format and C Format portable VTRs with
battery power shown.
B Format and C Format for VTRs accepted

1981
by SMPTE and ANSI.

1942 Beta Format (Sony) and M Format
FCC authorizes commercial TV stations. (Matsushita, Panasonic, RCA and Ikegami)

introduced for 1h-inch VTRs.

1950 'h-inch Plumbicon (Philips) and Saticon
Installation of first CATV system begins. (NHK) introduced.

HDTV demonstrated in United States at

1956 SMPTE/Los Angeles by Compact
Videotape recorder introduced by Ampex. Video/Imagevision.
Broadcast-quality all solid-state TV camera Digital video sampling frequency selected as
developed. 13.5MHz for worldwide use.

1959 ZDF, Rohde & Schwarz and Siemens
Broadcast Engineering founded. introduce multiple audio channel television

in Berlin.

1961 TEAC develops optical laser write/read disc
Ampex SloMo Disc developed.

1982
system.

Color TV VTR demonstrated at
NAB/Washington. Low power TV service established by FCC.
First Western viewing of live television from First LPTV station begins operation in
USSR on BBC (Moscow welcome for Yuri

1983
Bemidji, MN.

1962
Gagarin).

Digital TV receiver shown by ITT-
First trans-Atlantic telecast by satellite lntermetall in Germany.
(Telstar I). Multiple audio channel TV system selected

1963 by EIA for United States; FCC approval
TV transmitter remote control begins. pending.
!TFS service established by FCC. Ku-Band satellite transmissions for
Electronics line-store (625-405 and 405-625) broadcast tested at NAB and during space
standards converter developed (BBC). shuttle launch.
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station profile 1959-1984:

WNED-TV, Buffalo, NY
By Jon Herrington, director of engineering, WNED-TV,Buffalo, NY

On March 30, 195£, WNED-TV/
Channel 17 went on the air from a
small building locateé behind the
studios of WIVB-TV, Buffalo. NY.
Operated by the community-based
Western New York Educational
Television Association WNED-TV's
sign-on marked the beginning of
public broadcasting i.i New York
state.
After a few months' operation in the

makeshift facilities adjacent to WIVB
TV, WNED-TV moved to the top of the
Hotel Lafayette in downtown Buffalo.
A General Electric 12.5l:W transmitter
supplied the signal to viewers of
western New York state and southern
Ontario, Canada.
A look at the master control room of

25 years ago would reveal a Dulvlont
frequency monitor, tube-type sync
generators (which neeé.ed adjustment
daily), a GE audio board and switcher,
and an assortment of monitoring
equipment. Source Equipment in
cluded two black-and-white film
chains, which consisted of an RCA
33mm projector and an Eastman
Kodak 16mm projector that sent their
images through a pris:n block to the
black-and-white camera. At that time,
all television was black-and-white, so
SCH-phasing and color-phasing were
not of concern to the operating
engineer. Instead, the engineer on
duty's main concern was to stay on
the air and make certain that the
vacuum tubes on older equipment did
not fall out of their vertically mounted
sockets.

The 1960WNED-TVmaster contol room,
which contained the transrnltter and
switching equipment, is shown. Note the
video monitors mounted above the
transmitter.

In the WNED-TV studio in 1959
were two General Electric 3-inch or
thicon cameras with turret lenses.
These black-and-white cameras were
a big challenge, not only to the
engineers, but also to camera
operators and directors. If the camera
operator did not keep the camera
moving, the image would bun itself
into the orthicon tube-even after just
a few seconds on a fixed shot. This
problem later was remedied by or
bitors mounted on the side of the
camera. The turret lenses also were
replaced with Varatol zoom lenses.
In 1960, WNED-TV acquired its first

videotape machine, an Ampex lOOOB.
This was an exciting moment because
the station then had a means of re
cording programs for playback at a
later date or time.

Shown is a portion of the WNED-TV
master control room as it was in 1960
with the original film chains. The
statlon's Ampex 10008 tape machine
can be seen in the background.

As the station grew, so did local tap
ing. This created a new problem for
engineers: back-to-back airing of pre
recorded videotape programming.
Because WNED-TV had only one
videotape machine, engineers had to
pre-cue and physically mark the tape,
pull the .reels off the machine and
stack the programs in the proper
order to -be played. Operators then
would make a "quick change" of tape

' reels during a program break. At the
end of the night, there would be large
piles of program tapes on the floor, all
needing to be rewound and returned
to their respective tape boxes.
Editing of videotape, when re

quired, was done physically-not elec
tronically. Physical splicing was ac
complished by using a solution called
Edivue Diluent, which when applied

WNED-TV'smaster con :rol room is shown as it is today.
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The interior of WNED-TV'sremote truck, built by the station's
engineering staff, is shown.
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JBLSunique titanium diaphragm and "Diamond Surround" bring
new purity and consistency to high frequency response.

Ir TOOK JBL SCIENCE,
A NITROGEN ExPLOSION,
AND PuRE TITANIUM To GIVE You
PERFECTED HIGH FREQUENCY SOUND.

High frequency sound has always fought with the technology that brings it to the ear. The driver
diaphragm has been most vulnerable. pushed to the breaking point. unable to hold uniform
frequency response.
JBLscientists decided to fight back. They exploded nitrogen into a remarkable metal. pure

titanium. encircling their unique diaphragm with a vibration
absorbing "Diamond Surround.' so revolutionary it warranted its
own patent.
The result? A diaphragm that delivers and sustains a power and

purity to high frequency response never before approached in the
industry.
Perfecting titanium technology is just one of innumerable ways in

which JBLscience is re-shaping the quality of sound. From driving
your studio monitors in a demanding final production mix. to
critically evaluating in detail actual on-air signal quality, JBLaudio
systems are focused on the most exacting demands of the broadcast
professional. To find out which system is designed to meet your
specific requirements. contact your authorized JBLprofessional
products dealer today.

JBL Incorporated.
8500 Balboa Boulevard

P.O.Box 2200 .
Northridge. CA 91329

U.S.A. •••••UBL/harman mtemanonal ©JBL INCORPORA1EU.1984
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to the videotape enabled the editor to
see the frame pulses and vertical
pulses (which had to be matched for
proper splicing).
In 1969 the station began broad

casting in color with a new 55kW GE
transmitter and a GE TY-106B helical
antenna. By this time, WNED-TV had
retired the Ampex lOOOBdeck and ac
quired two Ampex 1200 quad
machines. This gave the station the
capability for recording and playing
back color videotape. Because the sta
tion had no color cameras, however, it
still was not capable of originating
local programming in color. In 1969

WNED-TV acquired its first remote
broadcast truck, which contained four
Visual black-and-white cameras and
one Ampex 1100 tape machine.
The '70s saw rapid growth for

WNED. In 1973 the station moved in
to renovated studios, and a year later
went all-color with five Fernseh color
cameras, two RCA TK-28 film chains,
five Ampex AVR-2 tape machines and
an all-colorized remote van.
In 1976 WNED-TV's board of

trustees approved the purchase of two
radio stations, WEBR-AM and
WNED-FM, which began operating as
news and public broadcasting outlets.

Circle (18) on Reply Card
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1978 brought another major change,
as WNED-TV switched to satellite
operation with its own receive-only
earth station, allowing the reception
of PBS programming via satellite.
During the same year, WNED-FM
went to stereo operation and aired the
first simulcast with WNED-TV of a
live concert with full stereo sound.
WNED-TV/FM continues to simulcast
locally produced stereo programs and
stereo programs received by satellite
via a Digital Audio for Television
(DATE) system.
In 1979, WNED-TV entered the era

of I-inch videotape machines with the
purchase of five Ampex VPR-2 video
recorders.
1980-1982 were busy years at the

station. The parent corporation
changed its name to the Western New
York Public Broadcasting Associa
tion, reflecting the organization's in
volvement in both radio and televi
sion. WNED-TV built a CMX video
editing suite consisting of a
CMX-340X computer editor inter
faced to a Grass Valley 1600-lX
switcher, a Ward-Beck audio board,
an Ampex MM-1200 multitrack audio
deck, several Sony BVU-800 %-inch
tape machines and three Ampex
VPR-2 tape machines. The studio
cameras were replaced with three
Ampex BCC-10 color cameras with
teleprompters.
During this time, WNED-TV also

built a custom 29-foot remote truck
equipped with five Fernseh KCU-40B
cameras, one Ikegami HL-79 hand
held camera, a Grass Valley 1600-7G
switcher, a Chyron RGU-2 character
generator, a McCurdy audio board
and three Ampex 1-inch tape
machines. One of the things that made
the editing suite and remote truck
unique was that all design and con
struction was done by the station's
own engineering staff.
Today, WNED-TV owns eight

translators in Cattaraugus County that
improve Channel 17's signal in the
southern tier of New York state. A
plan is in the works to increase the sta
tion's transmitter power from 55kW to
1lOkW and to build a new tower and
transmission facility. The tower will
be 1278 feet tall (pending FAA ap
proval) and will support the transmit
ting antenna for Channel 17 and the
newly acquired Channel 23. The FCC
awarded WNED-TV the Channel 23
license in December 1983, and plans
call for the new facility to be opera
tional by mid-1985. The parent cor
poration also has applied for instruc
tional TV fixed service (ITFS)
channels.
As technology continues to change,

so will WNED-TV. The next quarter
century promises to bring as much
challenge and growth as the first. g
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When You're Racing Against
The Clock, Tascam Works as
Hard and Fast as You Do.

A t TASCAM, we know the pace
demanded of you and the addi

tional demand you're making on your
audio systems. And we've built the
professional equipment you need to
put you out in front. We know the
last thing you need with a deadline
rushing at you is audio equipment
that slows you down.
We designed our rugged 58

recorder/reproducer to handle
rapid, high-torque tape shuttling
with exacting precision and trouble
free dependability. Built to take the
most rigorous production schedules,
the 58 is the industry's first 1/z"8-track
with the performance capabilities and
engineering depth of a 1"machine.
Microprocessor 3-motor servo con
trol moves you quickly and cleanly
to the point you're after, and stops
on the dime. Our unique Omega Drive
ensures smooth, consistent tape

our 4-track 44B keeps SMPTE
up to speed for fast editing. Or
integrate it as a stereo layback
machine from our 48 or 58. Use our

42 for mono mastering
plus code.
The best way to get

the best of a relentless
deadline is to get your
work down to a system.
A TASCAM system.
Ask your dealer for
full details or write
TASCAM, TEAC

Professional Division, 7733 Tele
graph Road, Montebello, CA 90640,
(213) 726-0303.

path stability, keeping tape from
stretching no matter how often you
start and stop. And tape to head
contact is uniformly precise across
all 8 tracks.
The 58 links your

work to a complete
TASCAM system.
Our hard-working 500
Series mixers give
you the speed you
need with fast signal
routing, logical, easy
to-use board layouts,
and broad creative flexibility.
When you're ready for layback,

our 2-track 52 offers you exceptional
mastering capabilities. This durable
deuce features the same superb con
trol and SMPTE-interlockaccuracy
as the 58, with equally outstanding
audio performance.
For less elaborate production needs,

Compatible with
+ 4 dBm systems.

Copyright 1984-TEAC Corporation of America

TASCAM
TEAC Professional Division

TASCf_M's complete SMPTE-compatible audio system
puts you ahead of demanding deadlines.
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station profile 1959~1984:

KTHl-TV, Fargo, ND
ByRoger Johnson, chief engineer, and Kathy McAllister, public relations director, KTHl-TV,Fargo, ND

KTHI-TV began operation in the fall
of 1959 from a 400-foot transmitting
tower near Sabin, MN. In the early
days, KTHI's studio and control room
facilities were shared with another
local TV station. This dual operation
severely limited competitive live pro
gramming between the stations. And,
because most of the control room
equipment was shared, live program
ming on each station had to be aired at
different times during the day.
KTHI's early equipment included a

5kW DuMont transmitter, a 6-bay
RCA superturnstile antenna (30kW
ERP), and a variety of DuMont, RCA
and Sarkes Tarzian products.
In 1962, new investors bought

KTHI, then known as KXGO, along
with a Grand Forks, ND, TV station.
Their plan was someday to build one
full-power station that could serve
Fargo, ND, Grand Forks and most of
eastern North Dakota and northwest
ern Minnesota. In 1963, the new
owners separated from the dual
station facility and moved all equip
ment to the transmitter site. There,
space was so tight that the announce
booth and restroom were the same
room! Plans quickly were made to
construct a studio complex in Fargo
and a transmitting facility in Blan
chard, ND.

Growing up
The station's improvement program

included the construction of a
2063-foot transmitting tower. The
huge structure, built by Kline Iron and
Steel, began to take shape in the sum
mer of 1963. When completed, KTHI's
tower was the tallest manmade struc
ture in the world-a record the station
held until 1975. It was common in
those days for a steady stream of
visitors to stop by the transmitting site
on weekends. When riding on the
tower's 2-man elevator, you can view
thousands of acres of the richest
farmland in the world.
The tower project was completed in

the spring of 1964, when a new
General Electric TT-51B transmitter
and a 3-bay helical antenna were in
stalled at the site.
The Fargo studio center was

equipped with an EMI produc
tion/master control switcher and an
Ampex VR-1100 videotape recorder.
The VTR was all solid-state, but the
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Shown is KTHl-TV'smast-er control!prnduction control room as it was in 1968.

rest of the equipment still used
vacuum tubes, requiring daily setup
(and weekly visits from an electronic
parts supplier for bags full of tubes).
Although the network provided pro

gramming in color for some time,
local color did not arrive at KTHI un
til the late '60s-first in film,
then tape, and finally, live studio
cameras. The equipment used in
cluded an RCA TK-26 film chain, an
RCA TR-1 videotape recorder and
Norelco PC-60 studio cameras.

Modernizing
By 1979, the time had come to

rebuild the station's equipment inven
tory. KTHI first added 1-inch tape to
the 2-inch open-reel and cart

KTHl's master control room is shown as
it is today. An American Data 3111
switcher is the heart of the system.

KTHl's production control room is where most live programs and specialized produc
tions are done.
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KTHl-TV'stape room houses the station's 1-inch, 2-inch cartridge and cassette tape
recording equipment. Machines in this room can be accessed by the master control
room or the production control room.

machines used for years in the in
dustry. A second t-inch machine
followed in 1980. The next year
brought a Thomson-CSF Mark IV A
character generator and Thomson
CSF 7 F studio cameras. A third
Ampex VPR-80 1-inch machine was
added to the equipment inventory in

1982, in addition to a CDL 6-S produc
tion switcher and an American Data
3111 master control switcher. A Dy
nair routing switcher also was added,
which meant no more fighting at the
patch panel for routing priority.
RADAC weather radar was installed
as well, along with a weather room

and complete color graphics.
1982 also saw revolutionary

changes at the Blanchard transmitting
site. Late in the year, a new RCA
TTG-35H transmitter was installed
and new air conditioning equipment
was added to the facility. With the
change came a reduction in vacuum
tube use at the transmitter from 100 to
just two, and only one tuned stage.

Something to celebrate
This year KTHI celebrates 25 years

in the TV industry. Through years of
development and hard work, the sta
tion has grown into a competitive
force in its market. Along with ad
vanced technical equipment and ex
panded production facilities, the sta
tion has aggressively sought out quali
ty programming. Remote broadcasts
have become increasingly important
to the station. Local sports remotes
have included complex pickups for
the network and coverage of the
NCAA Hockey Championships at
Lake Placid, NY.
Numerous accomplishments

throughout the last 25 years have
made KTHI a highly regarded station
today, with an on-air appearance that
is something to celebrate. ll!il

station profile 1959-1984:

KNDO-TV, Yakima, WA
By Hugh Davis, president, KNDO-TV,Yakima, WA•

KNDO-TV/Channel 23 began opera
tion in October 1959 in Yakima, WA.
Since then, an amazing amount of
progress has been made in the in
dustry as a whole, and at this station
in particular. Compared with today's
standards, the equipment and pro
gramming in the early days were
primitive.
During the late 1950s and early

1960s, many UHF TV pioneers that
had invested millions of dollars in fa
cilities lost it all in the unpredictable
and risky broadcasting band above
Channel 13. With comparatively
smaller coverage patterns, many UHF
stations could not compete for adver
tising revenues and were forced into
bankruptcy after only a few months of
operation.
In 1959 equipment from TV stations

that had gone dark (as they said in
those days) was available from
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manufacturers through repossession
at a fraction of the original cost. It was

Transmitter installation work is done at
KNDO-TVin preparation for station sign
an. The UHF transmitter is an RCA
model, as are the frequency and modula
tion monitors on the left.

through a repossession sale, in fact,
that KNDO could afford the equip
ment needed to go on the air.
In the summer of 1959, I took a

U-Haul truck to Kalispel, MT. There I
met the area RCA sales representative
and the local sheriff, who removed a
padlock from the studio door so that
we could load the truck with equip
ment. That is how I bought the
original studio cameras, lighting and
terminal equipment for the station.
The transmission equipment came to
KNDO-TV through similar means.
The station bought its antenna from a
bankrupt South Carolina station and
its transmitter from a dark UHF facili
ty in Texas.

·The author has been with KNDO-TVsince it signed
on the air 25 years ago.

Continued on page 36
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THESHAPEOFTHEKLYSTRON
YOU USE DETERMINES
YOUR OPERATING COSTS.

How are you shaping up on reducing your UHF
transmitter operating costs? Not as well as you
should be if you aren't yet using EEVexternal cavity
klystrons.

The latest external cavity klystrons from EEVare
achieving major savings for an increasing number
of users.

With compatible drivers enabling efficiencies
well above 40% compared to
as low as 30% on some
integral cavity installations,
EEVklystrons are saving as
much as 55 kW on beam
power- and efficiencies above
60% are achievable with
Beam Control Device (BCD)
operation.

EEVwas first to produce a high power
(45-58 kW) wide band external cavity klystron to
cover the whole UHF TV spectrum. What is more,
instead of 6 different tubes, now only one is
needed for either water or vapor cooled
applications. This also applies to EEV'smedium
(30 kW) and low power (15 kW) klystrons - which
all means a substantial saving in spares inventory!

All this adds up to a package which could pay for
itself within three years
and is easy to install.
Simple on-site tuning of
these alumina ceramic
external cavity klystrons
allows greater efficiency
than the pre-tuned integral
types.

This is why we
believe EEVexternal
cavity klystrons are the
shape of things to
come.

If you'd like to know
more, call us today.

EEVInc, 7 Westchester Plaza, Elmsford, NY 10523, USA. Tel: 914 592 6050. Telex: 6818096. EEVi '
EEVCanada Ltd, 67 Westmore Drive, Rexdale, Ontario M9V 3Y6. Tel: 416 745 9494. Telex: 06 989 363.

EEV,Waterhouse Lane, Chelmsford, Essex CM l 2QU, England. Tel: 0245 261777. Telex: 99103. Klystrons
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Midwest puts

Ikegami HK-322 Automatic
Color Camera Makes Midwest
Picture Perfect
The MidwestM-40 Series is the most advanced
family of mobile teleproduction units available
today. Up to 47 feet of unparalleled technical

and creative capability. Field-proven Ikegami
cameras are chosen as the basic building block
of the system. The HK-322 Fully Automatic
Color Camera is in keeping with Midwest's "no
compromise" design philosophy: Quality, Re
liability and Versatility.
The HK-322 sets the standard for picture res

olution, siqnal-to-noíse ratio and registration
accuracy. Full computer set-up takes much of
the hassle out of preparing for remote telecasts.
A Midwest M-40 Series mobile unit equipped
with Ikegami color cameras is the current
benchmark for quality in the television industry.
So, if you're in the market for a world class

mobile unit, contact Midwest. We will design a
system specificalllyto your requirements.

Because, at Midwest, we only put in the
best parts, like the Jrkegami HK-322.
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in all the best parts
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Grass Valley 1680 Production
Switcher ... Key To Midwest
Mobile Unit
AtMidwest,we design our units with the flexibil
ity to handle the most complex creative re·
quirements with ease and still produce the high
est quality results. The heart of Midwest's M-40

1
'r

Series teleproduction units, and the key to their
tremendous versatility, is the Grass Valley 1680
Production Switcher.
As the successor to the famed 1600 Series,

Grass Valley's new 1680 has a lot to live up to.
But thanks to a host of design innovations, the
1680 meets the challenge and has almost twice
as much production power as the 1600. Withup
to 24 Inputs and 3 MixEffects Systems, it's a big
hit with Directors. Editors like it for its control
flexibility,Engineers for its reliability and Man
agers for its value. Since the 1680 is a basic
component of Midwest's M-40 Series, they all
like our mobile units for the same reasons.
So, when you're ready for that large mobile

unit, come to Midwest. We can create one de
signed for your specific needs that will give you
the best possible results.
Because, at Midwest we only put in the

best parts, like the Grass Valley 1680.

MIDWEST
CORPORATION

Mobile Unit Group
One Sperti Drive
Edgewood, KY41O17
606-331-8990

CallTollFree
800-543-1584
(InKentucky606-331-8990)
Circle (22) on Reply Card

Cincinnati, OH Bristol, TN
606-331-8990 615-968-2289
Columbus, OH Nashville, TN
614-476-2800 615-331-5791
Dayton. OH Charleston. WV
513-298-0421 304-722-2921
Cleveland, OH Virginia Beach. VA
216-447-9745 804-464-6256
Pittsburgh, PA Washington. DC
412-364-6780 301-577-4903
Detroit, Ml Charlotte. NC
313-689-9730 704-399-6336
Indianapolis. IN Atlanta, GA
317-251-5750 404-875-3753
Louisville, KY Miami, FL
502-491-2888 305-592-5355
Lexington, KY Tampa, FL
606-277-4994 813-885-9308
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Continued from page 32

Finally, after a lot of hard work and
a fair amount of luck, the equipment
was ready to go. It was a Wednesday
night-Oct. 15, 1959-and KNDO-TV
hit the air in time to carry the Wednes
day Night Gillette Boxing Match.
Much to my surprise, everything
worked.
There were many people at the time

who thought that building a second
station in Yakima was akin to insani
ty. I remember being told that the sta
tion would not last six months. It sur
vived, though, often with the help of
other broadcasters who lent a help
ing hand when it was needed. Shortly
after KNDO-TV made it on the air, I
found myself taken under the wing of
a crusty old broadcaster-the late
Dick Dunning-who managed KHQ-

The reader-board sign in front of the
KNDO-TVstudio is shown as it was on
the station's sign-on night. The first pro
gram broadcast by the station was the
Wednesday Night Gillette Boxing
Match.

The KNDO-TVstudio is shown as it is today. The station is tied via a 2-way
microwave link to a sister station 90 miles away inTri-Cities, WA.The link is used for
news, program and data transfers.

TV in Spokane, WA. Dunning taught
me a phrase that I have never forgot
ten: "The income has got to be more
than the outgo."
It is hard to believe that KNDO has

been broadcasting for 25 years. In
some ways, much of the fun of the ear
ly days has gone out of the business,
but, on the other hand, it is comforting
to know that the equipment will
operate properly on a daily basis.
KNDO-TV's studios today are a far

cry from the old days. The studio com
plex and corporation headquarters
building is located in Yakima and the
transmitter plant is on Ahtanum
Ridge, south of town. The station
operates on Channel 23 with an effec
tive radiated power of 500kW (max-

imum). A sister station, KNDU-TV, is
located 90 miles away, and the two are
tied together by a 2-way, 9-link
microwave relay system. This relay
chain is used for 2-way transmission
of video, audio and intercommunica
tion (voice, teletype and computer
data) traffic.
The future holds a number of chal

lenges for KNDO-TV and KNDU-TV.
Multichannel TV sound will mean
more microwave subcarriers, stereo
audio consoles, multichannel
video/audio tape recorders and
transmitter changes. Increased use of
satellite systems for program inter
connection is certain, as is teletext ser
vice. It will be exciting to see what
happens next. g

station profile 1959-1984:

KOIT-FM, San Francisco, CA
By Michael Rush, chief operator, engineering, KOIT-FM,San Francisco, CA

Broadcasting has undergone some
major technological changes in the
past 25 years, and it seems to be a
never-ending task to stay one step
ahead in this high-tech revolution.
KOIT-FM in San Francisco takes
pride in being on the cutting edge of
these new technologies. The station
has seen major changes in the past
quarter-century, and it will see still
more in the future.
KOIT went on the air in 1959 with a

limited 7-hour/day operating
schedule. Its studio and transmitter
were located at Mount San Bruno.
The station's effective radiated power
(ERP) was 9kW. KOIT, which had a
classical music format, had just one
full-time employee, Burt Case, who is
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still with the station in the capacity of
assistant chief operator.
1968 was the year that KOIT began

broadcasting in stereo. It also was the
year the station raised its ERP to
50kW. The station in 1972 started a
slow process of switching program
formats from classical to beautiful
music. The operating day also was ex
panded to 16 hours.
In 1974, KOIT made two major

moves. The transmitter was relocated
to Mount Sutro above San Francisco,
and new studio facilities were built in
the city. The move to Mount Sutro re
quired that KOIT reduce the ERP to
33kW. A new RCA BTF-40El
transmitter was installed to feed an
RCA panel antenna.

The station was sold to Bonneville
International Corporation in 1976, and
the operating day was expanded to 24
hours. A year later KOIT started its
high-tech climb. New studio facilities
were constructed in San Francisco's
Transamerica Pyramid Building, and
automation was introduced to daily
operation. The automation system
was a custom-built design capable of
controlling 20 different audio sources
in stereo. Two new air production
studios were built around Sparta
Centurion-2 consoles, and all tape
equipment was replaced with ITC car
tridge and reel-to-reel decks.

In 1980, KOIT began another slow
evolution of program formats-this
time from beautiful music to easy
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SAW devices
Wilh

mass appeal.
Nowyou can enjoy all the

benefits of acoustic wave tech
nology at the lowest possible
price, thanks to the mass produc
tion capabilities of Signal Tech
nology Ltd.,our sister company
in Swindon, England. Their fully
automated production facility
includes 100% computer testing
and special assembly equipment
that can produce up to 2,000
finished devices per hour (that's
one device every two seconds).

Available from Andersen
These devices are distrib

uted in the U.S.and Canada by
Andersen Laboratories. We have
SAWdevices for all international
broadcasting standards at
common IF frequencies, as well
as lowband VHFfilters.Many
devices are available from stock.
Just call Don Lowcavage at
(203) 242-0761.

®ANDERSEN
LABORATORIES
AndersenLaboratories,Inc. 1280Blue HillsAvenue,
Bloomfield,CT06002.Telephone(203) 242-0761/
TWX710-425-2390.
Andersen SAW products are available in the United
Kingdom and Europe through our sister company,
Sigr.alTechnologyLtd.•Swindon,Wiltshire,UK.

Circle (24) on Reply Card
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KOIT-FM's transmitting antenna is
located on the fifth level of San Fran
cisco's Mount Sutro tower, just below
the TVantenna superstructure.

listening. A year later the station
began replacing the tape decks in the
automation system with MCI
machines.
1982 saw a new address and a

satellite svstem for KOIT. The first
four months of the year were spent
building new studios and offices near
Union Square in San Francisco (the
present location). At the heart of each
studio was a Pacific Recorders
BMX-14 audio console. Cartridge
decks were updated with Pacific
Recorders TOMCAT machines,
which feature the MaxTrax head con
figuration. 1982 was also the year that
KOIT began using Bonneville's
Satellite Music Service for most of the
broadcast day. The automation
system ran everything on the air with
only a few problems. Another project
completed in 1982 was a studio-to
transmitter-link (STL) system to the
transmitter site at Mount Sutro.
1983 was a busy year for KOIT's

engineering staff. Early in the year,
the station purchased and installed a

Continued on page 42

The impressive battery ot equipment in the KOIT-FMautomation/equipment room
contains virtually all hardware needed to·run the station.
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Continued from page 38

new ERI transmitting antenna on the
Sutro tower. Bonneville also pur
chased an AM station to complement
KOIT-FM, which meant new con
struction. A new Harris 9003 automa
tion system was installed to take over
duties on FM so that the older
automation system could be used on
the AM station. The Harris system
controls nine TOMCAT cart decks,
four MCI reel-to-reel decks and four
IGM Instacarts.
New studio facilities also were built

to accommodate the new station. At
the heart of the main FM control room
is a Pacific Recorders EMX-10 audio
console. Source machines include
nine TOMCAT cart machines, six of
which are under control of the
automation system. For remote
control functions, a Moseley MRC-1

UNION SQUARE STUDIO & OFFICE COMPLEX

SATELLITE AECEIVE:AMAIN
AM STUDIO----.---

CUSTOM·BUILT
AM AUTOMATION

SYSTEM

MOSELEY
COMPOSITE
STL XMTA

HARRIS 9003
FM AUTOMATION

SYSTEM

MAIN
FM STUDIO

FM
OPTIMOD">

AM TRANSMITTING SITE

Figure 1. The block diagram of KOIT-AM/FM'saudio chains. Note the centralized
location of the routing switcher unit, which permits versatility in source equipment
and control room configuration.

KOIT-FM'scontrol room is equipped with a live-assist automation system and stan
dard audio source gear.

KAHN AM
STEREO

GENERATOR

¡ _
II FM TRANSMITTING SITE

••I
I
I

microprocessor-based system was in
stalled to handle both transmitter
sites. Audio distribution within the
studio facility is accomplished with a
Ramko Research routing switcher and
backup patch bay.
Presently two projects are under

way at KOIT-AM/FM. A Kahn AM
stereo system is being installed and a
translator project is nearing comple
tion for improved FM fringe-area
reception.
The future holds many exciting new

possibilities for radio broadcasters.
KOIT is dedicated to maintaining a
state-of-the-art facility, which is the
only way to remain competitive in to
day's marketplace. g

station profile 1959-1984:

KMBl-AM, Spokane.WA
ByGordon Canaday, chief engineer, KMBl-AM/FM, Spokane, WA

KMBI-AM and sister station KMBI
FM serve the Pacific Northwest from
Spokane, WA. The stations are owned
and operated by the Moody Bible In
stitute of Chicago and provide non
commercial, listener-supported pro
gramming.
The roots of KMBI-AM go back to

June 1959, when the station-then
known as KCFA-signed on at
1330kHz, daytime. At that time it was
owned by a group of local

42 Broadcast Engineering May 1984

businessmen. The equipment chosen
for the station came from the Gates
Radio Company in a package deal.
The transmitter was a BC-5P (5kW),
which is still in use. It has been
operating faithfully since '59 with few
breakdowns, especially since its high
voltage rectifier tubes #8008 were
replaced with solid-state rectifier
stacks. The Gates studio equipment
consisted of a Yard console, 16-inch
transcription turntables, Sta-Level

audio processor, and frequency and
modulation monitors. Three Ampex
model 601 tape decks were used for
reel-to-reel recording.
Not long after beginning operation,

the owners decided to research the
possibility of directional nighttime
operation. An engineering study was
conducted and an application to
modify the station· license was filed
with the FCC by March 1962. It later
was retracted, however, when a pend-
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Model40-A

Simultaneous Display
in LED form

·of the Peak Amplitude
and Average Persistence

of the Complexáudío Waveform.

5221Collier Place
Woodland Hills, CA 91364, USA

lelephone: (818) 999-ll32

EflectiveMonitoring for ~al Loudnessin AM-FM.JV.

DORROUGH ELECTRONICS

Available in smaller size for console mounting.
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PROGRAM LINE

With two dial telephone lines and the Comrex
2X,you can have a beautiful, quiet 5 KHz
broadcast channel, instantly,easily and

wherever you want.
Formore information, call or write

PO.Box269,60 UnionAve. Sudbury,MA 01776 617-443-8811

Circle (27) on Reply Card

NOW,ONE MICROPHONE CAPTURES ITALL.

All components available separately.

The Sennheiser Telemike
ElectretMicrophoneSystem.

Its unique modular design
provides all the flexibility and
precisionof a collectionof sep
arates - from omni to super
cardioid, spot to shotgun, tele
scopic boom to tie-clip lavalier.

All, at a fraction of the price
of comparable separates.

And all, with the most ad
vanced electret technology
available: our unique back
electret.

See your Sennheiserdealer
for details. And capture it all.
5E1\11\1HE15 ER®
Sennheiser ElectronicCorporation (N.Y.)
48West 38th Street• NewYork,NY 10018• (212)239-0190
ManufacturingPlant: D-3002Wedemark,WestGermany

©1982, Sennheiser Electronic Corporation (N.Y.)
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ing 10kW Canadian license on
1330kHz in nearby Calgary, Alberta,
was discovered.
The setback was disappointing, but

proved to be fortunate in the long run
for the owners because it forced
KCFA to look toward FM as a medium
of greater coverage. By April 1968,
KCFA-FM was on the air from
Washington state's Mica Peak, the
first of four FM stations to locate
there. This 5200-foot mountain pro
vided excellent coverage for the sta
tion and reduced operating costs con
siderably. Because of the increased
elevation, the effective radiated power
was set at 56kW and the supporting
tower needed for the antenna was just
100 feet high.
Other factors were not so favorable,

however. The transmitting site was 25
miles from the studio, and there was
no line-of-sight path from the studio to
the transmitter, thanks to a 3500-foot
mountain (KrellHill). Soon discovered
were snow depths of 8-10 feet during
the winter, poor local utility service,
RFI problems with nearby Air Force
and FAA sites, and even a porcupine
that fed on brake line hoses during
maintenance nights.

·1

The 5200-foot KMBl-FM transmitting site
is shown.

The solution to the STL path prob
lem was a sharp dogleg consisting of a
single 15kHz telephone company line
that fed a Marti Electronics tube-type
STL transmitter. A Marti remote
control unit was used for the FM
transmitter, using a one-of-a-kind
control/fail-safe uplink. The KCFA
engineer designed (and Marti built) a
supersonic filtered system that sent
control tones down the 15kHz Telco
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Shown is the newly remodeled KMBIcontrol room.

program line at frequencies as high as
35kHz. The system worked!
The transmitter building housed a

CCA 20,000D FM unit with a tube-type
exciter. The antenna was a 6-bay Col
lins 37-CP. Transmitter return
telemetry was sent to the studio via a
Marti 26MHz remote pickup system.
In 1973, KCFA was sold to Moody

Bible Institute, and on July 1, 1974,
KMBI-AM/FM signed on the air, this
time as non-commercial stations. The
new owners, armed with a healthy
new-equipment budget, launched a
4-year improvement program that
purged tube-type equipment from the
stations and ushered in the era of
solid-state. The effort's initial phase
included the purchase of four Scully

280 tape recorders, QRK turntables,
CBS processors, Belar monitors, a
McMartin B-910 FM exciter, and
Hewlett-Packard and Tektronix test
equipment.
Transmitter telemetry return then

was switched over to the SCA chan
nel, primarily because the chief
engineer could not make the 26MHz
remote pickup unit transmitting
antenna survive the howling winters
of the 5200-foot mountain-top. The
FM transmitter also was replaced. A
new CSI T20F took over for the aging
3-tube CCA transmitter (heavily
modified by now) and suffering
strange oscillations, low power output
and arc-overs that continually punc
tured the PA blocking capacitor.

Control room and studio remodel
ing were involved in the next phase of
the improvement program. In addi
tion to the equipment already pur
chased, a new stereo console from
Audio Products, an ITC 3-D cart
player and two Technics SP-10Mkll
turntables were ordered and installed.
The last phase of the improvement

project focused on the STL system
and much-desired stereo program
ming on FM. The tube-type
microwave had become a nightmare,
and doing the proof with a limiter
located between the studio and
transmitter presented a few
challenges. The old system was re
placed with a 2-hop path using Mose
ley PCL-505-Cs. An Optimad 8000A
and Belar FMS-1 stereo monitor pro
vided the ingredients to go stereo. A
TFT 7610 remote control completed
the modernization work.
Since that time, two more technical

milestones have been reached by
KMBI. In 1982, satellite receiving
equipment was installed to pick up the
Moody Broadcasting Network and
other feeds. A small-scale automation
system also was installed during '82
using three Studer Revox PR-99
playback decks and a custom-built
programmable sequencer. The tapes
are divided into solo, group and in
strumentals, and provide no duplica
tion of programming for an entire
month.
KMBI is proud of its technical plant.

The station has kept pace with the
state-of-the-art, and intends to stay
there. Iii

1959-1984:

Moving with the Industry
ByJerry Whitaker, radio editor

We have detailed in the foregoing
series of Station Profile articles the
growth of several radio and TV sta
tions over the last quarter-century. To
round out our examination of Apply
ing Technology in this special BE An
niversary Issue, we conducted a
survey of all radio and TV stations
that signed on during 1959. A list of
those stations, with broadcasters who
participated in our questionnaire, is
shown in a sidebar. We thank the sta-
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tion engineers and managers who
answered the survey questions, giving
us a perspective on the progress of our
industry over the last 25 years. To all
stations shown in the sidebar, we
issue our congratulations on their
silver anniversary observances.
Continuously broadcasting for 25

years is not unique-many stations
have been in operation for 50 years or
more. Still, as we observe our silver
anniversary, it seems appropriate to

feature stations in our survey that are
marking a similar event.

Survey results
By 1959, most of the valuable major

market radio and TV frequencies
already had been claimed. Examining
the sidebar shows that the majority of
stations are outside the Top 50
markets. Of the radio stations
responding to our questionnaire, the
vast majority (virtually 100%) were
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Shore's iiéW FP31Mixer takes
a big weight off your shoulders.
Introducing the most innovative field produc
tion mixer of its kind. Shure's FP3l. Youwon't
find another mixer this small with these fea
tures, dependability and ease of operation.
The FP31measures only 65/16" x 55/16" x 17/s",

and weighs just 2.2 pounds! Incredibly, it offers
the same important features as much larger
mixers. Plus, a few of its own.

Every channel has a míe/line level and a
low-cut filter switch. And to prevent over
load distortion, there's a built
in limiter with adjustable
threshold.
The FP31can be powered by

two internal 9-volt batteries, or
from an external 12-voltsource.
Agreen LED flashes to remind
you that the mixer is on. Phan
tom and A-Bpower are also
provided to operate lavalier and
shotgun microphones.

A slate tone can be laid

down on the tape for locating specific takes,
and there's also a built-in mic for voice
slating.
The mixer also has two separate míe/line

outputs for 2-camera shoots and a tape output
to feed a cassette. For monitoring, there are two
stereo headphone jacks-one 1/4-inchand one
for miniplugs.The FP31's rugged nylon carrying
case allows you easy access to everymixer func
tion and lets you piggyback the mixer on your

VC:R or other equipment.
For ENG, EFP and film use,

Shure's FP31 has everything
you need to make your mix a
perfect success. Coming from a
mixer this small, that's quite an
accomplishment.

For more information on
Shure's FP31Mixer, call or
write Shure Brothers Inc.,
222 Hartrey Ave., Evanston,
IL 60204, (312) 866-2553.SHU~·

THE SOUND OF THE PROFESSIONALS® ... WORLDWIDE
Circle (30) on Reply Card
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commercial operations, and more
than 50% of those stations were af
filiated with one of the major radio
networks. TV stations responding to
our survey were, on the other hand,
about evenly split between commer
cial and public (non-commercial). Of
the commercial TV stations returning
our form, all were affiliated with a net
work.

Questions on the survey concerned
the use of program automation,
satellite interconnection, stereo opera
tion, color broadcasting, electronic
newsgathering (ENG) and remote
transmitter control. Staff size change
from 1959 to the present also was ad
dressed. The questionnaire's goal was
to gain insight into the timetable for
implementing technology at broadcast
facilities during the last 25 years.
Tabulation of the results shows an ad
vance of technology that generally can
be divided into decades. (See Table l.)

1960-1969
From the standpoint of broadcast

·Because of the statistically small number of TV sta
tions participating in the survey, drawing any hard
conclusions from the available data is risky. Fur
ther, because most of the stations in the survey uni
verse are located in small radio and TV markets,
the results may not be entirely representative
of the broadcast industry as a whole.

Table l.
The implementation of new technology during the last 25 years.•

1959 Median staff size: radio = 7 TV= 12

1960
1961
1962
1963
1964
1965 Median year local stations began color operation
1966
1967
1968 Median year stations began remote-control operation of transmission

equipment
1969 Median year FM stations began stereo operation

1970
1971
1972
1973
1974 Median year radio stations began using program automation equipment
1975
1976
1977
1978 Median year TV stations began ENG operations
1979

1980
1981
1982
1983 Median year stations began using satellites on a regular basis
1984 Median staff size: radio = 15 TV= 63

Continued on page 53

Eventide
the next step

One Alsan Way
Little Ferry, N.J. 07643
(201) 641-1200

Now Your Station Can Try An Eventide H949 Harmonizer®
( FREEFor 30 Days ... With No Obligation.)

• LIMITED TIME OFFER economical PTC960 control module.
For some time, we've been telling you why your station should • BRINGS OUT YOUR STAFF'S CREATIVITY
own an Eventide H949 Harmonizer. Hundreds of stations have When your station's H949 trial begins, you 'II find that the
gotten the message. But if you're still "on the fence" ... here's Eventide Harmonizer brings out the creativity in people from
the offer you've been waiting for. Order an H949 Harmonizer every department at your station. The sales manager will
from an authorized Eventide dealer by May 31, 1984. Try it for discover an enticing tool for local commercial production. A
thirtydaysatyourstation. lfyoudon'tagreethattheH949isthe clever air personality can create a whole roster of new
most versatile audio production tool you've ever used ... just characters. Your station's promotion director will have a field
send it back to your dealer and tear up the bill~ day, creating really distinctive promos, intros and custom
•WHY YOU SHOULD TAKE US UP jingles. News directors even use the
ON THIS OFFER ~ H949 to protect the identities of

We'rn sure that once you get your - confidential sources, by alterinq their
hands on an Eventide Harmonizer, · · · voices. And the music director can use
you'll find it irresistible. The H949 is a the H949 to create custom music
complete audio special effects depart- mixes, even altering tempos.
ment in a single box. Pitch change • DON'T MISS OUT
capabilities create new voices instantly. You can get variable This thirty day no obligation free trial offer must end on May 31,
delays, echo and reverb effects. Double tracking and chorus 1984. So, if you've been reading our ads, and thinking about
effects are available. For really way out sounds, there's time getting an Eventide H949 for your station, now's the time to act.
reversal and infinite repeat. The H949 is a super flanger. too. Contact your Eventide dealer, or call Eventide for more
And the H949 can do more than one effect at a time. information.
Combinations of the various effects, as well as variable mixes *Offerlimitedto licensedU.S.radioand televisionstations,valid upon
and recirculation of output/input let you create an infinite receiptofpurchaseorder.Unitif returnedmustbe inas-newcondition,
number of new vocal, musical and sound effects. in originalpacking.Customerpaysshipping.Trialoffer limitedto one
• ITS A TIME COMPRESSION SYSTEM, TOO unitper station.
Best of all, the H949 is a complete audio time compression
system. You get the audio time compression and expansion
capabilities of competitive single-purpose units costing well over
twice as much. You can even control a VTR, by adding our
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These new ADCdistributors
are ready to take your next order

as fast as you can tum
the next two pages

They're fully stocked with everything from
state-of-the-art pre-wired audio and video patch
panels, and relatedaccessories including the
new ADC Humbucker. And they're ready to

deliver. Fast.
Turn the next two pages.Then give your

nearest ADC distributor a call and see how fast
you can get connected.

ALABAMA
Gray Communications Consultants
209 Oxmoor Circle. Suite 708
Birmingham, AL 35209
205/942-2824

ARKANSAS
Gray Communications Consultants
5105 McClanahan Drive, Suite J-1
North Little Rock, AR 72116
501/758-3234
(AR WATSonly 800/482-1185)

CALIFORNIA
American Video Products
615 South State College Blvd.
Fullerton, CA 92631
714/525-5772
West Coast Audio
1951 Gardena Avenue
Glendale, CA 91204
213/502-1980
Yale Electronics
6616 Sunset Blvd.
Hollywood, CA 90028
213/465-3186
Hottman Video
800 West Pico Blvd.
Los Angeles, CA 90015
213/749-3311
Pacific Radio
1351 Cahuenga Blvd.
Los Angeles. CA 90028
213/462-1392
Broadcast Marketing Associates
2211-C Fortune Drive
San Jose, CA 95131
408/946-2236

FLORIDA
Gray Communications Consultants
1031 N.W. 91st Terrace
Gainesville, FL 32601
904/378-2896
Gray Communications Consultants
1657 N.W. 79th Avenue
Miami, FL 33126
305/591-3637
Midwest Corp.
3331 N.W. 82nd Avenue
Miami, FL 33122
305/592-5355
Pro Audio General Store
2480 S.E. 52nd Street
Ocala, FL 32671
904/622-9058
(FL WATSonly 800/342-0186)
Gray Communications Consultants
1605 South Bumby Avenue
Orlando, FL 32806
305/896- 74 14
Gray Communications Consultants
5401 Southern Comfort Blvd.
Tampa, FL 24336
813/885-1411
Midwest Corp.
6302 Benjamin Road, Suite 403
Tampa, FL 33614
813/885-9308

GEORGIA
Gray Communications Consultants
404 Sands Drive
Albany, GA 31705
912/883-2158
Midwest Corp.
PO. Box 888759
Atlanta, GA 30356
404/457-4300
Gray Communications Consultants
3684 Clearview Avenue
Doraville, GA 30340
404/455-3121
Pro Audio General Store
1805 Kimberly Drive
Marietta, GA 30060
404/425-0630
Allied Broadcast Equipment
4405 Mall Blvd , Suite 314
Union City, GA 30291
404/964-1464

ILLINOIS
Pro Audio General Store
746 Cyprus Lane
Carrol Stream. IL 60188
312/231-7120
Allied Broadcast Equipment
5095 N. Elston
Chicago, IL 60630
312/794-0224
AVC
747 Church Street, Suite A6
Elmhurst, IL 60126
312/279-6580

INDIANA
Midwest Corp.
8455 Keystone Crossing, Suite 101
Indianapolis, IN 46140
317/251-5750
Allied Broadcast Equipment
635 South "E" Street
Richmond, IN 47374
800/428-6954

KENTUCKY
Midwest Corp.
1Sperti Drive
Edgewood, KY 41017
606/331-8990
Midwest Corp.
2035 Regency Road
Lexington, KY 40503
606/277-4994
Midwest Corp.
1804 Cargo Court
Louisville, KY 40299
502/491-2888

LOUISIANA
Gray Communications Consultants
5441 Pepsi Street
New Orleans, LA 70123
504/733-7265

MARYLAND
Midwest Corp
4720 B Boston Way
Lanham, MD 20801
301/577-4903
Peirce Phelps
12288 Wilkins Avenue
Rockville, MD 20852
301/984-7979

MASSACHUSETTS
Professional Recording & Sound
1616 Soldiers Field Road
Boston, MA 02135
617/254-2110
Lake Systems
55 Chapel Street
Newton, MA 02160
617/244-6881
Midwest Corp
1328 Wheaton Avenue
Detroit, Ml 48084
313/689-9730

MINNESOTA
AVC
2709 East 25th Street
Minneapolis, MN 55406
612/729-8305

MISSOURI
Antech Labs
11118 Olive Street Road
St. Louis, MO 63141
314/962-5656

NEWMEXICO
Dyma Engineering, Inc.
367 Main Street SE.
Los Lunas, NM 87031
505/865-6700

NEWYORK
Martin Audio-Video Corp
423 West 55th Street
New York, NY 10019
212/541-5900
Univisions
2011 Teall Avenue
Syracuse, NY 13206
315/437-0301

NORTHCAROLINA
Midwest Corp.
2848 Interstate 85 S.
Charlotte, NC 28208
704/399-6336

OHIO
Midwest Corp.
7500 Wall Street
Cleveland, OH 44125
216/447-9745
Midwest Corp
441O Westerville Road
Columbus, OH 43229
614/4 76-2800

~-ADC/Magnetic Controls Co.
Circle (31) on Reply Card

PENNSYLVANIA
Peirce Phelps
490 S. St. John Church Road
Camp Hill, PA 17011
717/761-0240
KASS Electronics Distributors
2502 Township Line Road
Drexel Hill, PA 19026
215/449-2300
Lerra Electric Corp.
3125 North Broad Street
Philadelphia, PA 19132
215/223-8200
Peirce Phelps
2000 North 59th Street
Philadelphia, PA 19131
215/879-7171
Midwest Corp
535 Rochester Road
Pittsburgh, PA 15237
412/364-6780

TENNESSEE
Gray Communications Consultants
115 Spence Lane
Nashville, TN 37210
615/883-9175
Midwest Corp
A7-156 Space Park South
Nashville, TN 37211
615/331-5791

TEXAS
Television Systems
2419 Rutland Drive
Austin, TX 78758
512/837-1769
Allied Broadcast Equipment
1201 East 15th Street, Suite 309
Plano. TX 7507 4
214/423-8667

VIRGINIA
Alpha Audio
2049 West Broad Street
Richmond, VA 23220
804/358-3852
Midwest Corp
1395 Air Rail Avenue
Virginia Beach, VA 23455
804/464-6256

WASHINGTON
Allied Broadcast Equipment
1112 South 344 Street, Suite 312
Federalway, WA 98003
206/927-4337

WESTVIRGINIA
Midwest Corp.
300 First Avenue
Nitro, WV 25143
304/722-2921
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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™jackfields and
Ultra-Patch™pane,Js.Featuring
ADC's new split cylinder con
tacts, these units allow for fast,
reliable, hassle-free installation.

Fully assembled, 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 May 1984

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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READY TO PLUG IN.

5
lJLTRR-.

PRrcH

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 are recessed to virtually
eliminate shorting at the contacts.
Both sides of the contact have two-wire
capability providing for four gas-tight
terminations per contact. The cylinders
are also rated for a minimum 100cycles
and are easily replaceable. Triple strain
reliefing is provided 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 (32) on Reply Card
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ADC Magnetic Controls Co.
4900 W.78th St, Minneapolis, MN 55435
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ADC's NEW SELF-NORMALLING COAX JACK:

Delivered faster for less
without leaving
performance behind

---- In the past, many engineers
felt that a 12-plus week wait
was the price one paid for
a reliablecoax jack.

But the self-normalling,
multi-purpose ADC
SJ2000 haschanged allthat.
SJ2000 gives superior per
formance without the
delays.Or the expense.

The SJ2000 has the
features you want: nickel or
gold plating, terminating
or non-terminating versions,
and you can purchase it indi
vidually or loaded in panels.

What the SJ2000
doesn't have is a high price
tag. That's because ADC
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manufactures most of its
own parts, employing the
latestCAD/CAM technology.

Our high volume manu
facturing capabilitiesalso let
us deliver from stock, either
from our distributors or
Minneapolis order center.

Check our claims your
self. To order, just call

Circle (33) on Reply Card

(612) 893-3010.
Custom orders are

welcome.

ADC's New Humbucker
only$95.00 list
It will redt.ce up to 60dB
of ground induced hum.
Plus the
price is
less and
the deliv
ery fast.
Call (612)
893-3010
for details.
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~
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-~ j
ADC/Magnetic
Controls Co.
4900 W ?8th St
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Continued from page 48

equipment, this was the decade of col
or television, stereo FM and remote
transmitter control. Stations respond
ing to our survey reported that during
the mid- to late-'60s most conversion
work was accomplished, and opera
tion under the recently authorized
new modes begun.
The color TV conversion process

often was slow, as local stations re
placed or modified pickup, playback
and transmission equipment one
piece at a time. By the early 1960s, the
switch to color programming was
gammg steady momentum, led
primarily by NBC-TV. By the fall of
1965, almost all of NBC's prime time
schedule was produced on color film.
CBS was a year behind in reaching
that point, and ABC followed in the
1967 season. Our survey puts the me
dian conversion date for first local col
or TV transmission at 1965.
The conversion of FM radio stations

to stereo operation was, according to
the survey, a lengthy process that
spanned most of the decade. In 1959,
the National Stereophonic Radio
Committee was established to ex
amine the proposed FM stereo
systems and submit a final recommen
dation to the FCC. Tests were con-

ducted in the summer of 1960 over
KDKA-FM in Pittsburgh, with receiv
ers set up in Uniontown, PA. The
system of stereo transmission pro
posed by the General Electric Com
pany and the Zenith Corporation was
adopted, and operation under the new
mode of broadcasting was authorized
to begin on June 1, 1961. BE's survey,
however, indicates that it was not un
til 1969 that most stations converted
to FM stereo. The delay in implement
ing the new technology presumably
was because of the lack of profitability
of FM broadcasting at that time.
During the decade of the '60s, many

stations converted to remote-control
operation of their transmitters. Ad
vances in digital technology helped
this process along greatly. Station
coverage-area improvement and
studio facility relocation are two of
the reasons for increased interest in
remote-control operation during the
'60s. Our survey shows that the me
dian year for stations switching to re
mote operation was 1968.

1970-1979
With color television, stereo FM and

transmitter remote control in full
swing, broadcasters looked for more
efficient methods of operation during
the 1970s. Radio station program

automation became feasible from a
technical standpoint during the dec
ade, and managers saw in automation
a way to improve the on-air sound and
reduce staffing requirements. Many of
the AM and FM stations responding
to our survey reported the installation
of an automation system for program
control during the '70s. Earlier at
tempts (some dating back to 1959)
were made at program automation,
but it was not until digital circuitry
had been perfected that the system
controllers were "smart" enough and
versatile enough to handle sophisti
cated program formats. The BE survey
puts the median conversion date at
1974.
The '70s also ushered in a milestone

in TV broadcasting-ENG. News
reporting "live from the scene"
became commonplace on the evening
TV newscast as ENG began to grow
and mature. 1978 was the median date
(according to our survey) for local
ENG operation.

1980 to the present
The '80s are marked by the develop

ment and growth of satellite intercon
nection networks. Nearly all radio and
TV stations responding to the BE
survey indicated that they had in
stalled satellite equipment between

IF YOU WANT EXTRAORDINARY TRANSFERS
OF YOUR 16/35mm PRINTS - WITHOUT

BREAKING THE BANK - START WITH A SUPERIOR FILM TO
VIDEO TRANSFER PROCESS - VIDEOLA®

REMEMBER!!! IT'S YOUR MONEY
Videola®... the video Moviola®... is a new and
different system for transfer of 16mm or 35mm
film to broadcast-quality videotape.
Use of the unique Flickerless Prism® optical
system allows a smooth continuous filmmotion,
and produces a video image consisting of picture
frames being dissolved one into the next. The
transfer is completely independent of television
synchronization and scanning rate, so the film
can be transported at any speed while the video
image remains sharp and clear, with no sign of
flicker. jitter or frame lines.
Operating controls are human-engineered for
flexibilityand operating convenience, and include
settings for brightness and color correction.
Film is protected from damage through the use
of recessed surfaces in all critical areas, and
through the use of an exceptionally gentle trans
port mechanism. Tension-sensing arms control
the action of the torque motors for smooth, even
acceleration and braking of films up to 3,000 feet
in length.

magnasyn.c®J movTola®
5539Riverton Avenue
North Hollywood. CA 91601
(213)763-8441
Cable: MAGNASYNC
Telex:67-3199MAGNA/MOVIO
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East Coast Factory Authorized Distributor
LAUMIC CO., INC.
306 E. 39th Street, New York, NY 10016
(213)889-3300-
Bill Kradelman
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1980 and the present. The median
date for this activity was 1983. This
leap in technology has reshaped the
face of network radio, and television
is not far behind.

Staff size
The questionnaire results on TV and

radio station staffing levels showed
predictable jumps between sign-on in
1959 and the present. TV stations
reported a 5-fold increase in staffing
levels during the last 25 years, from a
median count of 12 persons in '59 to a
median count of 63 persons in '84.
Radio stations reported a much lower
growth rate of just more than 2-fold.
The median radio station staff in 1959
totaled about six persons, while the
1984 median count was 15 persons.

Comments
As part of the BE survey, comments

were solicited from the selected sta
tions on the progress of broadcasting
over the last 25 years, and what the
next decade may hold for the in
dustry. The general tone of the com
ments received was positive, if
somewhat cautious. A sampling of the
comments follows:
• "The average TV viewer's appetite

for innovation has grown enormously,
absorbing technical advances as

quickly as they roll off the production
lines. A broadcaster has to adapt
quickly to the changing technologies,
especially those that affect the on-air
image, or be left in the dust."
• "I have been actively working in

broadcasting for 31 years and in that
time I have seen television go from a
medium only the wealthy could afford
to one that covers almost 100% of the
country's homes and is watched more
than seven hours every day. During
the growing years, television was both
good and bad, but there has been
enough good so that now, more than
any other medium, the nation
depends on television for most of its
information."
• "CATV will continue to siphon

viewers from the three networks, but I
feel the local stations with their strong
news and public affairs programming
will not only survive, but continue to
dominate all TV viewing."
• "Advances in technology and in

creased competition have created new
opportunities and new challenges.
The business has changed dramatical
ly, but it is still exciting, interesting
and important."
• "For so many years, you couldn't

give FM away, and today it is the
predominant medium. Advances in
receiver technology and format

choices made the difference."
• "For small market radio, survival

will depend on service to the local
community. There is no competition
from the outside metros in this
category."
• "The growth of FM audience

shares is now leveling off, as quality
AM stereo comes into its own. The
future of small market broadcasting
will be based on technical quality, pro
gram quality and local community
service. Some facilities, regrettably,
are in deplorable condition, and are
likely to remain so until their au
diences have disappeared."
• "As history has proved, it is

important for stations to serve their
local communities. The ability to op
erate more efficiently in an at
mosphere of increased competition is
a must." ·
• "I foresee a rebirth of AM radio as

a powerful voice in this nation in the
coming years. The change can be ac
complished by offering quality
signals, excellent programming and
having a desire to win."
• "Until somebody finds a way to

drag cables to all automobiles, boats,
airplanes and bikes, radio will still be
in there informing, entertaining and
selling."

Continued on page 58

Until now, no comP-onent
video system on Earth
has been complete.
Shlntron 390. The world's first and only BetaCam (YR-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, make it smart enough to perform a wide variety of
because there was no suchthing as the Shintron390. intelligent, programmable functions.

The Shintron 390 is the first switcher that The Shintron390 is the missing link. Without
can handle the three separate video component it, no component video systemis complete. Call now
channels simultaneously, for M-format -~-- .... for more information.
(Y I, and Q), •., .4_,,.- ·-....-~~-----

• - ~-
c.: ., -· • . • :::!!!!!"... ~

- -.....

SUllNTRDN

Shíntron 390 lets you mix, wipe,
'/¡:ey; edit, and post-produce
component video tapes with the
same flexibility of NTSC systems.

SHINTRON Company, 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 Nearest Thing to
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a Custom Made
Even if you could have your VTRs
custom-made to fit your needs and
facility, you really don't need that
luxury. Now Ampex offers so
many VPR-80 configurations and
accessories that it's almost like
having your VTRs custom-made.
And all the choices are priced
affordably.

There's a VPR-80 for any job in
any studio, editing suite or remote
truck. Along with all the options,
many VPR-80 features are stan
dard, such as AST automatic scan
tracking, microprocessor-based
dual-cue editing, and many more.
You also get the bonus of Ampex
service and support, unequalled
anywhere in the world.

It's easy to match your individual
needs and budget with the VPR-80
that fits best. Call your Ampex
sales engineer for the details you
need to make a decision.

AMPEX
Ampex Corporation • One of The Signal Companies~
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Atlanta 404/491-7112 • Chicago 312/
593-6000 • Dallas 214/960-1162 •
Dayton 513/254-6101 • Los Angeles
818/240-5000 • Louisville 502/239-
6111 • NewYork/NewJersey201/825-
9600 • Salt Lake City 8011487-8181 •
San Francisco 415/367-2296 • Seattle
206/575-0156 • Washington, DC 301/
530-8800
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Continued from page 54

stations celebrating 25 years of operation
These radio and TV stations are

observing their 25th year of broad
casting in 1984. Stations participating
in the BE survey are shown in bold type.

WAAY-TV
WAHR-FM
WBSA-AM
WKXX-FM
WM LS-FM
WPRN-AM

KHIL-AM
KUAT-TV

KBHC-AM
KBJT-AM
KBRI-AM
KCCB-AM
KCCL-AM
KPWR-TV
KTPA-AM

KACE-FM
KBIG-FM
KDFM-FM
KOON-FM
KDUO-FM
KEZY-AM
KFJC-FM
KFMB-FM
KHIS-AM
KHNY-FM
KHSJ-AM
KJAZ-FM
KLHT-FM
KLVE-FM
KKGO-FM
KKHl-FM
KOIT-FM
KOLA-FM
KOME-FM
KPFK-FM
KQAK-FM
KROY-FM
KTRT-AM
KUNA-FM
KVIE-TV
KWIN-FM
KXFM-FM
KZAP-FM

KllX-AM
WLIR-FM

Alabama
Huntsville
Huntsville
Boaz 10/1159
Birmingham
Sylacauga
Butler

Arizona
Wilcox
Tucson

Arkansas
Nashville 5/59
Fordyce
Brinkley
Corning
Paris
Little Rock
Prescott

California
Inglewood
Los Angeles
Walnut Creek
Salinas
Riverside
Anaheim
Los Altos
San Diego
Bakersfield
Riverside
Hemet
Alameda
San Francisco
Los Angeles
Los Angeles 2118/59
San Francisco
San Francisco 3/59
San Bernadino 6/59
San Jose
Los Angeles
San Francisco
Sacramento
Truckee
San Luis Obispo
Sacramento 2/21/59
Lodi
Santa Maria
Sacramento

Colorado
Fort Collins
Lakewood

Connecticut
WHCT-TV Hartford
WMMM-AM Westport
WYBC-FM New Haven 3/9/59

Florida
Clearwater
Pompano Beach 5/8/59
Pensacola
Key West
Tallahassee
Lake Worth
West Palm Beach
Pompano Beach
Cocoa Beach 6/22/59
Sebring
Fort Lauderdale

WAMA-AM
WBSS-AM
WHYM-AM
WKIZ-AM
WKQE-AM
WLIZ-AM
WPOM-AM
WRBD-AM
WRKT-AM
WSEB-AM
WSHE-FM

WBBK-AM
WBBT-AM
WLAW-AM
WOKS-AM
WPLK-AM
WRWH-AM
WVLD-AM

Georgia
Blakey
Lyons 3/12159
Lawrenceville
Columbus
Rockmart
Cleveland
Valdosta

Hawaii
KOHO-AM Honolulu

Idaho
KSPD-AM
KSRA-AM

WAKO-AM
WCGO-AM
WICD-TV
WJBM-AM
WMET-FM
WRMS-AM
WXRT-FM

Boise
Salmon

Illinois
Lawrenceville
Chicago Heights 8/27/59
Champaign 4/24/59
Jerseyville 10/11/59
Chicago
Beard ston
Chicago

Indiana
WFTE-AM Lafayette
WFWQ-FM Fort Wayne
WWCM-AM Brazil
WYCA-FM Hammond

Iowa
Des Moines
Independence

Kansas
Phillipsburg
Goodland

KDIN-TV
KOUR-AM

KKAN-AM
KLOE-TV
KUDL-FM

WBGN-AM
WEZJ-AM
WGOH-AM
WMTL-AM
WSGS-FM

KEPT-FM
WLBl-AM
WVIE-TV

WKTJ-AM
WMER-AM
WODY-AM

WLTI-FM
WTIR-FM

Merriam

Kentucky
Bowling Green
Williamsburg
Grayson 6/1/59
Leitchfield
Hazard

Louisiana
Shreveport
Denham Springs
New Orleans

Maine
Farmington
Westbrook
Calais 7/4/59

Maryland
Bethesda
Westminister

Massachusetts
WHAV-FM Haverhill
WVBF-FM Farmingham

WFMK-FM
WI LX-TV
WMVN-AM
WPBK-AM
WQTK-AM
WTOM-TV

KDWB-AM
KEYL-AM
KGHS-AM
KLFD-AM
KRRK-AM

WABG-TV
WELZ-AM
WNSL-FM
WXTN-AM

KAOL-AM
KPLR-TV
KYRO-AM
KXTR-FM

KGVW-AM
KURL-AM
KYSS-AM

Michigan
East Lansing
Onondaga
Ishpeming
Whitehall
St. Johns
Cheboygan

Minnesota
St. Paul
Long Prairie
International Falls
Litchfield
East Grand Forks 8/14/59

Mississippi
Greenwood
Belzoni
Laurel 3/59
Lexington

Missouri
Carrollton 4/18/59
St. Louis
Potosi 2122159
Kansas City

Montana
Belgrade
Billings
Missoula 6/27/59

KGOR-FM
KlMB-AM
KNCY-AM
KRFS-AM
KSNK-TV

Nebraska
Omaha
Kimball 1/13/59
Nebraska City 6/28/59
Superior
McCook

New Hampshire
WENH-TV Duram 7/5/59
WKBK-AM Keene 5/30/59

New Jersey
WDVL-AM Vineland
WNBR-FM Wildwood 11/25/59

New Mexico
Carlsbad
Roswell
Albuquerque
Aztec
Ruidoso
Gallup 7/15/59

KAVE-TV
KBIM-FM
KDAZ-AM
KKBK-AM
KRRR-AM
KYVA-AM

WAUB-AM
WBFO-FM
WBNR-AM
WBZA-AM
WECW-FM
WEZG-AM
WLIR-FM
WNED·TV
WOTI-AM
WPXY-FM
WRNY-AM
WSEN-AM

WETC-AM
WGAS-AM
WGHB·AM
WHKY-FM
WKSK-AM
WPNC-AM
WOOW-AM
WSMY-AM

KDDR-AM
KTHl-TV

New Yor:k
Auburn
Buffalo
Beacon
Glens Falls
Elmira
North Syracuse
Hempstead 10/59
Buffalo 3130/59
Watertown
Rochester
Rome
Baldwinsville
North Carolina
Wendell-Zebulon
South Gastonia
Farmville 12/12/59
Hickory
West Jefferson
Plymouth
Greenville
Roanoke 5/1/59
North Dakota
Oakes
Fargo 10111159

Ohio
Columbus
Sandusky
Cleveland
East Liverpool
Portsmouth
Columbus
Middleport-Pomeroy

2/28/59
WOXY-FM Oxford
WPBF-FM Middletown
WPTO-TV Dayton
WOOD-FM Youngstown
WRRM-FM Cincinnati
WSRD-FM Youngstown
WTIF-AM Tiffin 12119/59
WTUE-FM Dayton
WWOW-AM Conneault

WBNS-FM
WCPZ-FM
WDMT-FM
WELA-FM
WIOl-AM
WLVQ-FM
WMPO-AM

KMOD-FM
KOED-TV
KOKH-TV

KRKT-AM

WAYZ-FM
WCTX-FM
WDAC-FM
WDAS-FM
WGRP-AM
WHYL-FM
WHYW-FM
WQEX-TV
WTIC-AM
WWSH-FM

Oklahoma
Tulsa
Oklahoma City 111159
Oklahoma City

Oregon
Albany
Pennsylvania
Waynesboro
Palmyra
Lancaster
Philadelphia
Greenville
Carlisle
Braddock
Pittsburgh
Towanda
Philadelphia

Rhode Island
WARV-AM Warwick

South Carolina
Gaffney
Walhalla
Columbia

WAG I-FM
WGOG-AM
WNOK-FM

KBFS-AM
KCCR-AM
KJAM-AM
KKLS-AM

WBNT-AM
WLIJ-AM
WRKM-AM

KBAN-AM
KCTA-AM
KDLF-AM
KEGL-FM
KHBR-FM
KIKK-FM
KIXL-AM
KKAS-AM
KKOL-AM
KNFM-FM
KNFO-FM
KRBE-FM
KXOl-AM
KVLG-AM

South Dakota
Belle Fourche
Pierre 2/11./59
Madison 1213/59
Rapid City

Tennessee
Oneida
Shelbyville
Carthage

Texas
Bowie
Corpus Christi
Port Neches
Fort Worth
Hillsboro
Houston
Austin
Silsbee
El Paso
Midland
Waco
Houston
Crane
La Grange

Vermont
WSNO-FM Barre 10/13/59

Virginia
WCWM-FM Williamsburg
WGAT-AM Gate City
WHEO-AM Stuart
WMBG-AM Wiliamsburg
WMNA-FM Gretna 2128/59
WNLB-AM Rocky Mount
WNWZ-AM Richmond
WSGM-FM Staunton
WSWV-AM Pennington Gap
WVOV-AM Danville
WWWV-FM Charlottesville

Washinglon
Spokane 6/59
Yakima 10/15/59
Seattle

KMBl·AM
KNDO-TV
KPLZ-FM
KRPM-FM
KYXX-FM

Tacoma
Seattle

West Virginia
WBUC-AM Buchannon
WQBE-FM Charleston

Wisconsin
Monroe
Milwaukee
Madison 2129/59
Fort Atkinson
Tomah
Milwaukee
Duluth

WEKZ-FM
WKTl-FM
WNWC-FM
WSJY-FM
WTMB-AM
WVTV-TV
KXTP-AM

Puerto Rico
WGSX-FM San Juan
WPRM-FMI San Juan 4/1/59
WZNT-FM San Juan

Editor's note:
This listing ís based on the 1983

Broadcasting Yearbook of radio and
TV stations. Iii
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Makejsuré your best work{l(:!ts p~st·ydü~¢:arn~~aaba

on the ~frby specifying high péf,formancé Saticonltcamera·
tubes in your oríqmal equipment and for tube replacements.

For our guide to camera tube selection, contact your
RCA distributor or write to RCA Camera Tube Marketing,
New Holland Avenue, Lancaster, PA 17603. Or call
(800) 233-0155. In Penna., phone (717) 397-7661.
Overseas, contact RCA Brussels, Belgium. Sao Paulo,
Brazil. Sunbury-on-Thames, Middlesex, England. Paris,
France. Munich, W. Germany. Hong Kong. Mexico 16
OF, Mexico.

~s>rythe'q_arp,eti,

. With high p~~~~mandé;~•
'you cari expect distinctive& Gleaner, clearer
and sharper pictures. The reason lies in
Saticon ll's newly improved photoconductor.
Developed through computer-aided
processes, this thin glassy film allows the
light to pass through without color diffusion
rn-distortion. The end result is high resolution,

distortion-free color, very low lag, high sensitivity and
depth of modulation. Highlight memory
(without red trail) is also significantly
reduced with Saticon II.

With Plumbicon "tubes, the polycrys
talline structure of the photoconductor
causes diffusion of incident light. The
'Used by permissionof trademarkowner. 'Take out the doubt.
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th
Major industry milestones

Marconi receive£ first trans-Atlantic radio signals.

·3~
Elihu Thomson transmits wireless signals.

Vacuum tube triode developed by Lee DeFJrest. First amplifier constructed.

_ Vacuum tube diocjl developed by Sir John Flerring.

Doc Herrold m~kes first successful radio broadcast at San Jose, CA.

First feder'I communication la~, the Wireless Ship Act, enacted.= =

Thomas Edison uses first diamonil stylus in Amberola phonograph.

First practical radio t31ephonecommunic~tions system constructed by Bell
~ Labs,

Armstrong Invents the superheterodyne receiver.

GE ellJineer Hoxie deveíocs a means of recording sound on
motion picture "llrn.

KD=<A-AMairs the worto's first scheduled broadcast trom
:; Pittsbi.rgh.·-= ·r

1900 1910 1920 1930 19n•--------
~1~11,...1~1~1°'1º1~--1··1~1~1001°'1º"""00 O O O O ,... -r:"'~j,... ,... ,... ,... Nco ·com m m m m m,m m m m m
,... ~'I""" ,... ,... ,... ,... ,... - 'I"""! ,... ,... ,... ,... ,...

ANNIVERSARY

Developing
technqlogy

,... "l"""l~l"l"""l"l"""l"l"""l"l"""D"l"""l"l"""l"l"""l"I"""

In the DeveJopirg Technology
section of BE's Anniversary
Issue, the focus is on some
developments that have made a
major impact .on ~adio and TV
broadcasting. His1ory has been
marked by occasional dramatic
jumps in technology. However,
the majo::ity of progress has
been made in incremental
amounts-one development
leads to a second, and so on.
With the technology base avail
able today, the fu~ure of broad
casting will be exciting.

Aeriela Jr. designs th~ first aff::>rdablehome radio.

Armstrong Invents supér-regensrafion system. Farnsworth
inv~figates iílectronl§·picture iranstnlssion:

V.K. Zworykin patents the icorroscope pickup tube for television.

GE engineers Rice and Kellog£ develop first practical loudspeaker. Baird Great
Britain) demonstrates first TV pictures via a mechanical system.

Farnsworth transmits first electronic TV picture. Image dissector developed.

Pfleumer patents magnetic tace. WGY-TVproduces and transmits first stage production
from Schenectady, NY.

GE engineer Langmuir conducís research on the physics of gaseous disc"iarges, improving the
vacuum tube. Langmuir receives 1932 Nobel prize for his work. NBC begi"'s experimental
telecasts. • -
. ..,., -·······:&·-----··,,···--···.······- =s==v-->

.Armstrong demonstr~es FM tfansmission to RCA.

AEG demonstrates Magnetophí:>nat annual German Radio Fair. RCA chie~Sarnoff announces-a $1 million
TV research program. · -

Armstrong begins 50kW experimenta! FM station at Alpine, NJ. lconoscope camera developed1

GE demonstrates FM broadcasting for mobile communications. Image iconoscope developed. GE inaugurates FM
broadcasting in Schenectady, \JY.

Digital computer conceived.
= =
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Image orthicon developed. Orr and Mullin bring German magnetic tape technology back from Europe.

Trenetstor Effect demonstrated at Bell Labs.

Film production for TV begins.

Rectangular kinescope developed. Vidicon developed. Installation of first CATV system begins.

Wireless microphone demonstrated.

Videotape recorder introduced by Ampex. Broadcast-quality all solid-state camera developed.

Laser developed.

Broadcast Englne~rlng founded. ·

GE pioneers stereophonic FM transmission. Electron beam recording
demonstrated. Color TV VTRdemonstrated at NAB/Washington. Ampex SloMo

Disc developed.

First trans-Atlantic telecast by satellite (Telstar I).

Character generator system introduced. RCAvideotape cartridge
developed. First TV program automation system installed.

"Early Bird," first international communications satellite,
launched (Intelsat I).

PAL/SECAMstandards announced.

CBS uses a portable minicam for political convention
coverage. Trlnitron tube developed. 1-inch Plumbicon

~¡......_¡oo¡o¡M¡w¡......_¡m¡~¡N¡~¡~¡......_·~ developed.
~ ...,.~ ~ ~ ~ ~ ~ w w w w wmmmmmmmmmmmmm~,...~~~,_~,...~~~~,...

N M ~ ~ w •.•.•.. 00 m ,... M,..... •.•.•.. •.•.•.. •.•.•.. ,......_ •.•.•.. •.•.•.. •.•.•.. 00 00
U Format introduced by Sony/TEACand JVC. ~I~ m m m m m m m m m~ ~ ~ ~ ~ ,..... ,... ~ ~
Teletext experiments begin in United Kingdom. Time base corrector
introduced by Consolidated Video Systems.

A Format t-inch VTR shown by Ampex.

First microprocessor used in broadcast equipment. 213-inchPlumbicon developed.
Frame reducer/recorder introduced.

B Format 1-inch VTR shown by Bosch. TEAC introduces reel-to-reel audio recorder with dbx
noise reduction.

C Format t-lnch VTRshown by Sony at NAB/Chicago. TEAC introduces cassette audio deck
with dbx noise reduction.

PBS begins operation by satellite.

Teletext experiments begin at KSL-TVin Salt Lake City. NHK experiments with HDTVvia satellite relay.
NHK begins multiple audio channel television in Tokyo. Fiber-optic technology develops. Digital VTR
demonstrated.

B Format and C Format for VTRsaccepted by SMPTEand ANSI. Mutual Radio Network and National Public
Radio begin operation by satellite (analog).

Beta Format (Sony)and M Format (Matsushita, Panasonic, RCAand lkegami) introduced for %-inch VTRs. First
space shuttle launched. %-inch Plumbicon (Philips) and Saticon (NHK) introduced. HDTVdemonstrated in United
States at SMPTE/LosAngeles by Compact Video/lmagevision. Digital video sampling frequency selected as
13.5MHzfor worldwide use. ZDF, Rohde & Schwarz and Siemens introduce multiple audio channel television in
Berlin. TEACdevelops optical laser write/read disc system.

Network radio distribution by satellite (ABC,CBS, NBC, RKO)using digital format. Digital TV receiver shown by ITT
lntermetall in Germany. Multiple audio channel TV system selected by EIA for US. Ku-Band satellite transmissions for
broadcast tested at NAB and during space shuttle launch.
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Milestones
in the evolution
of technology

By the BE staff

The invention of the vacuum tube
diode by J. Ambrose Fleming in 1904
and the triode vacuum tube amplifier
by Lee DeForest in 1906 launched
radio into a new era. Early experimen
tal stations took this new technology
and began developing their own tubes
using in-house capabilities, including
glass blowing. As the young elec
tronics industry began to grow,
vacuum tubes were produced in great
quantity and standardized (to a point),
making it possible for the new
technology to grow immensely.
In December 1947, Dr. William

Shockley of Bell Laboratories changed
the course of history by demon
strating to his colleagues a newly "'

.o
Shown is the first point-contact-type ~
transistor, assembled on Dec. 23, 1947, ~
at Bell Laboratories. The device:;¡;
amplified electrical signals by passing ~
them through a solid semiconductor o
material - the same basic operation per- ~
formed by present-day junction tran- '§
sistors. 8

Some of the first investigations leading to the discovery of the transistor were made
with this apparatus at the Bell Telephone Laboratories. Dr.William Shockley (seated)
initiated and directed the lab's transistor research program. Dr. John Bardeen
(standing, left) and Dr.Walter H..Brattain were key scientists in bringing the inven
tion to reality.
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THE TRUE MEASURE
OF PERFORMANCE
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ASACA/SHIBASOKU • CC-5 Color Encoder
The CC-5 is the new world standard color encoder for use with all character
generators, chroma keyers and computer graphics systems.
• 2 RGB inputs plus 3 composite • Phase of output signal may be
video outputs. Additional outputs varied from 0°-360°.
include R-Y,B-Y,chroma, Y,I and O. • Remote controllable.

• ~plit field color bars ge1rierated • Available in NTSC; PALB, M, N;
internally. and SECAM Systems.

• Aperture correction.
Measure your performance with the best.
ASACA/SHIBASOKU CC-5. From RGB to a clean, accurate, composite
color signal.

f\S£C/\
ASACA/SHIBASOKU CORP. OF AMERICA

12509 Beatrice Street, Los Angeles, California 90066
Sales, Service: (800) 423-6347 • (213) 827-7144
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The AUTOMATIC
Audio Test System

That Measures. •

•Harmonic Distortion
•Intermodulation Distor-
tion

•Volts
•dB
•Signal+ Noise I
Noise Ratio

•Wow and Flutter
•Stereo Phasing
• Differential Gain in
Stereo Channels

Contact Us Now For Complete
Details And Descriptive Literature.

B I 932 PHILADELPHIA AVE.

IOTOMAC INSTRUMENTS ~~~~)ES~;~~~~G,MD.20910
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•

discovered device that exhibited what
he called the transistor effect. From
this demonstration and a later one at
the Bell Labs in New York City on
June 30, 1948, sprang one of the most
important inventions of the 20th cen
tury-the working transistor. For their
development efforts, Bell Telephone
scientists John Bardeen, Walter H.
Brattain and Shockley received the
Nobel Prize in physics in 1956.
The transistor launched a new era

in science and technology. Advances
in transistor junction construction
and miniaturization have led to
devices such as the integrated circuit
(IC), microprocessor, large scale in
tegration (LSI) IC chip and very large
scale integration (VLSI) IC chip.
Broadcasters and broadcast equip

ment manufacturers have been eager
to implement this new technology
because of the compactness, reliabili
ty, flexibility and efficiency that it af
fords.

Television
The development of TV broad

casting dates back to the 1920s and
two men, Philo T. Farnsworth and
Vladimir Zworykin, who spent their
lives perfecting the new technology.
As early as 1923, Zworykin, then
working for Westinghouse, demon
strated the first pickup tube that per
mitted all-electronic television. His
first device, the iconoscope, consisted
of a thin aluminum-oxide film sup
ported by a thin aluminum film and
coated with a photosensitive layer of
potassium hydride. With this crude
camera tube and a CRT as the picture
reproducer, Zworykin had the essen
tial elements for electronic television.
Continuing his pioneering work,

Zworykin developed an improved
iconoscope eight years later that
employed a relatively thick, 1-sided
target area. He had, in the meantime,
continued work on improving the
quality of the CRT and presented a
paper on his work to the Eastern
Great Lakes District Convention of the
Institute of Radio Engineers (IRE) on
Nov. 18, 1929. The presentation at
tracted the attention of David Sarnoff,
then vice president and general
manager of RCA, leading to Zworykin
joining RCA Victor in Camden, NJ,
where he was made director of RCA's
electronics research laboratory. By
1931, with the iconoscope and CRT
well-developed, electronic television
was ready to be launched-and Sar
noff and RCA were ready for the new
industry of television.
In 1922, Farnsworth, another

pioneer in developing television, con
cluded that mechanical TV systems
were doomed to failure and that an
electronic means was the way of the
future. By 1927, he had achieved his

Continued on page 68
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stereo +SMPTE Code on W' Tape
This is m=-one recorder mede to meet your cernera for

better quality stereo audio for video productions. Wi:h a Stader
.~310you can produce state-of-the-art audio tracks, then use
;;ny SMPTE-baseasynchronizing/editing system to lock the AB/O
tz your VTR's

Youdon 'tneed a 4-track recorder. Youdon't need 1/!' tepe.
/4.,nd you dot:': have to program offsets into your syncnrontzet:

It's all pcss'tre because the AB IO'soptional center-tteck 5MPTE
cede system esesa separate set of code heads, woranq i:1ccojunction w-th
¿ rmaoptocessor controlled digir.al delay The seperete reecs assure coce
ro-audio crozstst« rejection of better than 90 dB Anc: the digital de.ay
avtomatically compensates for the tape travel time t.etween code and audio
reads at all fox tape speeds.

T"J.talMlcro¡;.rocessor Control
Theon-boerd CPUcontrols 211AB.'Otransport tunctions, all audio

sstus switctir q, and all audio petemeter settings. Design fle:::ibility
letsyou proqtem the AB IO to de what you want i,- to do. A zero
tzcete and ore auto/acate position are fixed, but three ecdittonst
"sott keys" me: be programmed 'or a variety of functions, inc'ud
i'?g up to ttuee more locate positions and two dittetent edit
modes. All eirzioparameters (bia::.,level, EO} are set -:Jigitc.1/yena stored in memory, vvith memory stotece
to: two different formulations at ell four speeds. After initi»! set-up, you car¡ switch to your erxmete tcip::
snply by pushioq a button.

External computer Control
With the ooiionst serial interface, you can central all .renspott anj audio tunztiors with your

personal computer (RS232}or with any device conforming to the forthcoming EBUISMPTE standard
(.R5422modified}.

Studer Performance and Reliability
Using a/I-new electronics with advanced phase compensation circuits. the AB! O defivers audio performance that is -

compared to most other recorders - just short of phenomenal. And, as with all Studer products, the AB IOis made from solid
components and assembled with Swiss precision.

Getyour production room ready for tomorrow's stereo audio. Call today for the location of your nearest Studer dealer.

STUDER ~~1@~
Studer RevoxAmerica/1425 Elm Hill ñke/Nesnviüe, TN 372101(615)254-5651
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You can search the tape manufacturing facilities from Toledo to Transylvania and you'll go bats trying to find
a%" videotape that'll render pictures like the new Sony K-Series.

In the deep recesses of the Sony labs, our scientists have discovered the secret to long life. No longer will multi
generationsdrawthe color out of your production. This is due in part to Sony's exclusive signal retention binder. It
keeps the signal on the tape under the most demanding uses, even extreme temperature fluctuations.

The tape formulation is equally unique. Sony K-Series features Vivax'" magnetic particles, which are smaller
than chrome oxide particles, and give you more information on the tape than ever before. So you start out with
more vivid, lifelike pictures. Demons like dropouts, which have a nasty habit of puncturing holes in your video,
have been dramatically reduced. As is the case for modulation noise. And the SonyKSeries has the highest color
Sony Tape Sales Company. Sony Drive. Park Ridge. New Jersey 07656. © 1984 Sony Corp. of Ame rica. Sony and U-matic are registered trademarks and Vivax is a trademark of Sony Corp.
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signal-to-noise ratio in the industry.This new Sony U-matic®tape is also distinguished by a
smoother tape surface. It reduces headwear. So you not only increase your tapes' usability, but
your tape recorder's as well.

And there's one other significant factor to consider.After close examination of videotape,
we've discovered one thing is consistent: the inconsistency of tape. This is a problem you won't
have to face with Sony K-Series.The millionth one you buy will be a mirror image of the first.

So if you're looking for a U-matic tape that givesyou better pictures SON"
that last longer, look for the one designed for the run and rerun and .1@
rerun and rerun. New K-Series from Sony. The TapeMeasure InVideo.
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Continued from page 64
first successful transmission and ap
plied for his first TV patent. In 1930,
the 34-year-old Farnsworth received
his patent, and in the following year
entertained Zworykin in his Califor
nia laboratory.
Farnsworth's original broadcast in

cluded the transmission of graphic
images, film clips of a Dempsey/Tun
ney fight and scenes of Mary Pickford
combing her hair from her role in the
Taming of the Shrew. This pioneering
broadcast set in motion the progres
sion of technology that would lead to
commercial broadcast television 20
years later.
In his early systems, Farnsworth

could transmit pictures with 100- to
150-line definition at a repetition rate
of 30 lines per second. By 1939, Farns
worth held many patents for televi
sion, and through the mid-1930s re
mained RCA's fiercest competitor in
developing new technology. In
many ways, the image dissector
pickup tube developed by Farns
worth, who worked for a time at the
Philco Corporation, was unable to
match the quality of RCA's
iconoscope. In other ways, however, it
exhibited superior performance.
Farnsworth died in 1971 and is

credited only slightly for the giant in
dustry that he helped create.
General Electric also played an ear

ly role in the development of televi
sion. In 1926, Ernst Alexanderson, a
young engineer at the company,
developed a mechanical scanning disc
for video transmission. He gave a
public demonstration of the system
two years later. Coupled with the GE
experimental TV station, WGY
(Schenectady, NY), Alexanderson's
system made history on Sept. 11, 1928,
by broadcasting the first dramatic pro
gram on television. It was a 40-minute
play titled, The Queen's Messenger.
The program involved two characters
performing before three simple
cameras.

Tape recording
Before the Germans developed their

Magnetophon tape recorder in the
mid-1930s, recording technology was
strictly a laboratory science. Near the
end of the war, several of the record
ing machines and reels of recording
tape were obtained by Allied forces.
Two of the Magnetophons were
returned to the United States after the
war and were the basis for early
development of the audiotape
recorder.
John Mullin, in the US Army Signal

Corps at the time, first saw the
Magnetophon at a makeshift radio sta
tion outside the bombed-out town of
Frankfurt, Germany. Mullin was im
pressed with the device's wide
dynamic range and remarkable audio

68 Broadcas' Engineering May 1984

"Shown is the first point-contact transistor (Bell Labs code number 1A) to find com
mercial use in the United States. Although announced to the public in 1948, it was
1952 before transistors similar to this one assumed an active role in the Bell System
communications network.

fidelity. After he returned to the
United States, Mullin modified the
Magnetophon and demonstrated its
capabilities to Bing Crosby. Mullin
remembers the historic encounter:
"The most unforgettable moment in

my life was the one when I stood
before my Magnetophon tape
recorder and pressed the Playback
button for the first time in the
presence of Bing Crosby, John Scott
Trotter, and Bing's producers, Bill
Morrow and Murdo McKenzie.
Everything was at stake. By invitation
I had been present with my colleague,
Bill Palmer, to record the first radio
show of the 1947-'48 season in the
NBC/ABC studio complex in Holly
wood. And now we were to hear the
result of our efforts and be judged by
perhaps the most critical ears in the
world of radio and recording.
"Prior to our invitation to come to

Starting in 1931, AEGengineers in Berlin
began developing the Magnetophon
tape recorder (a de-bias machine) while
BASF chemists produced the first
modern iron-oxide tape formula. The
discovery of ac bias recording in
1939-'40 led to regular on-air use of the
Magnetophon on German radio by 1941.
Shown at Radio Kiel in 1942 is an AEG
K-4 deck similar to the two machines
brought back to San Francisco by John
Mullin in 1946. Mullin's machines in
spired Ampex to produce the first suc
cessful US professional audiotape re
corder in 1948.

Hollywood from San Francisco to
record, and possibly, just possibly, to
edit our tape into a complete show,
the producers had looked into every
alternate means of recording sound
that showed any promise of success.
Mostly, these boiled down to varia
tions of disc recording methods and
photographic sound-on-film systems.
I am sure ABC held out little hope for
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Ca11on·
Optics D:1rsion

Canon USA, Inc , Head Office: Ore Canon Plaza, Laxe Success,N.Y. 110<:2(516)488-6700
Jallas Cffice: 2035 Royal La-ie, Suite 290, Da las, Texas75229:214) 620-264t ChK:agoOffice:140 lndu:otrialDrive, Elmhuis:, U. 6012!>(312)833-3070

West Coast Ofice: 123PaularireoAvenueEast Costa Mesa, Ca. 92626 c-14·,979-6000
Canon Canada, Inc , 3245 American "Jrive,Mississiouga,Ontario L4"'188, Ca1ada(416)678-273C

o 1983Canon U.S.• .. loe.
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V [)EO~YTE
VIDEOBYTE is a consulting service for those who need answers about:

• Production of interactive video tapes and discs • Design of television or
computer facilities • TV station design (standard or LPTV) • Satellite

services • Marketing of high-tech oroducts and services • Teleconferencing

Il~~ ALLEN •Graphics and
animation •

MARK HEYER"'&"
BOB Pl\ULSON Hardware/

software
evaluations

ARE IN •Training in video/computer use.
If you are a VIDEOBYTE member you get:
• Expert advice from David Allen, Mark

BUSINESS Heyer, Bob Paulson,
John Gates, Fred

• • • Rabb, Ralph Baer ...
and others • 24-hour service with fast replies • Public and private questions
and answers • Access via telephone modem with TRS80/Model 100 portable

computer provided FREE • On-line conferencing sessions with experts and
other members.

AND WILL Membership in VIDEOBYTE is
• • • $2995.00 for the year (including the

GIVE ViQU THIS computer) This membership
.l. 1

. includes access to

COMPUTER VIDEOBYTE private special interest group
on COMPUSERVE, the TRS Model 100

FREE JUST FOR computerplusspecial

N software for the Model

JOINI G 100 for business and video production
• applications.

If you are interested, fill out
the coupon below and mail
it to us. We have a free
brochure, if you need some more
information; or call 617-659-7801.

D Yes, I want to be a member of Videobyte Advisory Services International, Inc. and re
ceive all of the services and products described in the advertisement.I

I
I
I
I
I
I
I
I
I
II Videobyte Advisory Services International, Inc. I

238 Mount Blue Street• Norwell, Massachusetts 02061 .I
••

1-617-659-7801

----------------------·Clrcle (4:?)on Reply Card

name

address

city state zip

D Enclosed ismy check for $2995.00
D Bill my membership to the following credit card:

American Express--------- Visa/MasterCard ---------
D I can't do it right now but send mesomemore information.
"Ourmembership is guaranteed. Each member will receivea specially programmed TRS Model 100 with
software and 24 hour access to our Special Interest Group through Compuserv.

o llllE
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success in testing our apparatus.
"The tape came up to speed, then,

opening theme-Crosby: Blue of the
Night; applause; introductory patter
Crosby and Carpenter; song-Crosby:
My Heart is a Hobo; applause.
"Murdo McKenzie signaled me to

'cut.' I pressed the Stop button. There
were surely no more than two seconds
of silence, which seemed more like
minutes to me, and then a shower of
compliments. One small machine, one
of a pair, side-by-side on a makeshift
table-the only two of their kind in the
United States arranged to record and
reproduce magnetic tape with such
remarkable fidelity-had, in a listen
ing demonstration lasting almost ex
actly five minutes, upset the entire
future of sound recording in this
country."*

Videotape recording
While work continued on perfecting

audiotape recording, the TV side of
broadcasting was growing up. In the
early 1950s, Ampex Corporation
engineers began work to open up a
new frontier-videotape recording. In
less than a decade, recording tech
nology advanced from a high frequen
cy limit of ZOkHz to video magnetic
frequencies ranging to 5MHz or
higher.
The development of the videotape

recorder was the product of years of
hard-and at times inspired-work by
a 6-man engineering team at Ampex.
At times progress was slow, and the
project was put on the shelf more than
once.
At the beginning of the effort in

1951, the concept of the video
recorder system involved the use of
three tape heads mounted on the sur
face of a drum, scanning in an arcuate
fashion the surface of a 2-inch-wide
tape. The tape-to-head speed was to be
about 2500ips (with the tape moving at
30ips). This speed proved to be im
practical, however, and eventually
was set at 1500ips. Designers hoped
the system would give dependable
recording frequencies as high as
2.5MHz. Progress was slow in the ear
ly months of the project, but in Oc
tober 1952 engineers were able to
demonstrate an almost unrecogniza
ble picture that still was promising
enough to maintain management's en
thusiasm in the video recording proj
ect.
By March 1953, a second machine

had been built using four heads
mounted on the plane face of the
drum (instead of three). An amplitude
modulation system was used in the
recorder and a switching arrangement

I
I
I
I
I
I
I
I
I
I
I ºReprinted from the article, "Discovering Magnetic

Tape," by Mullin, which appeared in the May 1979
issue of BE.

Continued on page 74
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Video Equalizing
Amplifier
VEA-662

This wideband, six-output amplifier
isthe latestaddition to our compre
hensive line of distribution equip
ment. It features differential input,

soft 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
which 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

>46dBto10MHz
Common mode rejection . > 60 dB to 1 kHz

Performance
Frequency response ..... < ±0.02 dB to 5 MHz

< ±0.1dBto10MHz
+0-0.2 dB at 15 MHz
typically -0.6 dB at 20 MHz

Differential phase. . . . . < 0.1 º 10% to 90% APL
Differential gain . . . . . . . . < 0.2% 10% to 90% APL
H tilt. . . . . . . . . . . . . . . < 0.25%
V tilt < 0.25%
S/N ratio > 70 dB to 20 MHz

(rms noise/O. 714 V)
unweighted

Outputs
Return loss ..... > 40 dB to 5 MHz

> 36dBto10MHz
Output isolation

Signal (3.58 MHz).
Load.

> 48 dB
< O.OSdB/load at 1OMHz
< 0.15º/load at 3.58 MHz
< ±25 mV at back porch

Equalization
Range .

Output DC .

Timing
Delay. . . . . . . . . . . . . . . . . 25.4 ns (32.7° at 3.58 MHz)
Adjustment range....... typically 6° at 3.58 MHz

O- 300 m (0 - 1000 ft)
Belden 8281, Northern
Electric 728, or equivalent

Response < ±O.OS dB to 5 MHz
< ±0.15 dB to 10 MHz
typically -0.2 dB at 15 MHz
typically -1.0 dB at 20 MHz

Power Requirements
Total power
dissipation < 2 W

Compare price and performance
then give us a call.

• • •

Leitch Video Limited
10 Dyas Road

Don Mills, Ontario M3B 1VS
iTel.: (416) 445-9640

ifelex: 06 986 241Clrcle (43) on Reply Card
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Continued from page 70

selected the proper heads during rota
tion of the drum. The capstan motor
was driven directly from the 60Hz line
frequency and the high speed drum
motor was driven by a power
amplifier whose input was the fifth
harmonic of that signal (300Hz). A
reference drum motor speed signal
was recorded on the tape along with
the video information and used dur
ing playback to provide drum motor
power amplifier control.
In September 1954, after periods of

inactivity, the VTR project was recom
mended in earnest, with several

New frontiers
in ICdesign
AT&T, through its research arm,

Bell Laboratories, has been a driv
ing force in the development of
new semiconductor products. In
less than 40 years, semiconductor
technology has grown from a
single, crude junction transistor
to microcomputers on a chip.

Strong, TOugh,
versatile.
TELESCOPINGMAST SYSTEMS FOR ENC

Ski-Hitelescoping masts are precision engineered and the top
of the line for ENGuse.Becauseof their design, they can support a

~

top load of 100 lbs. and be.ooeratronal in mod~.rately s.trong winds.
Ski-Hitelescoping masts are compatible

with any ENGtop load, iocluding pan and tilts, UM£-
\

cameras and other instrumentation. The stan.• .
dard ENGmast is 42:,but sizesare available
from 26' to 60' to fit your specific needs'. DIVl.SIOr

Callor write today for a free brochure.

:i,~-Bunl~ '· TMD mvisrcn 169 s.Main street
Orrville, Ohio 44667 telephone: 216 t 682-7015
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Today an experimental, interac
tive computer-based system is
helping Bell Labs design
engineers lay out and examine
new integrated circuits on a color
graphics display terminal. The cir
cult's various layers are shown in
different colors, and the engineer
easily can modify the design by
using the computer system's com
prehensive software package. Bell
Labs has used other advanced

_computer-aided design tech
niques for such complex circuits
as an echo-canceler chip that im
proves transmission quality on
satellite circuits. The echo
canceler chip contains 35,000
transistors and replaces about
350 separate integrated circuits.

New photoresist coatings
developed at Bell Labs could lead
to integrated circuits with perhaps
mor€ than 1 million elements per
device. The simple steps of the
process may allow today's stan
dard optical lithography equip
ment to create circuit features
less than a micron wide.

IC design work is being aided
today by laser technology.
Precisely timed pulses as short as
30 millionths of a billionth of a
second (30 femtoseconds) are
used as tools to investigate
ultrafast electronic processes in
the materials from which in
tegrated circuits are made.
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THE TECHNOLOGY THAT REVOLUTIONIZED VIDEO

THE COMPUTER BASED DIGITALAUDIO STORAGE SYSTEM
WHICH PROVIDES INSTANT RANDOM ACCESS TO

COMMERCIALS, NEWS ACTUALITIES, STATION ID's AND MUSIC
FROM WINCHESTER HIGH DENSITY DISK DRIVES.

From the company that brings you Neumann, EMT and Telefunken.

AUDIO CORPORATION
741 Washington Street New York, NY 10014 (212) 741-7411 Telex: 129269 GTHM NYK

IN THE FOREFRONT OF AUDIO TECHNOLOGY FOR OVER 25 YEARS.
Circle (46) on Reply Card
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Great advances have been
made in recording density since
Ampex first demonstrated its
videotape machine at the 1956
NAB Convention in Chicago.
Figure 1 charts increased tape
usage with time, showing the
dramatic advances made in tape
recording technolo¡;¡y over the
past 28 years. Figure 2 illustrates
improvements made in recording
technology as measured by tape
track width.

-º19801975

Figure 1. Shown are the improvement in
videotape recording density with time and
the improvement in minimum recording
wavelength with time .e..;>
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R~e 2. l'mproved tape recording density
has resulted in reduction of the video re
cording track width, as shown.

1975 19801965

significant technical changes. Instead
of the arcuate sweep configuration,
engineers changed to a geometry that
became standard in the late 1950s in
which the tape wrapped transversely
around the rotating head drum. Con
sequently, the video information was
written across the moving tape in
straight lines. An automatic gain con
trol also was developed to compensate
for amplitude fluctuations of the
rotating head recording system.
Creating the head assembly was a

monumental task. Engineers had to
develop a head unit that met stringent
mechanical and electrical specifica
tions. Complicating the process were
the high centrifugal forces that the
head assembly faced during opera
tion.
In December 1954, the first picture

was demonstrated using the new

In this 1947 photo, engineer Mullin (left) shows his modified Magnetophon tape
recorders to Murdo McKenzie, Bing Crosby's technical producer. Mullin's ability to
ecit on his high fidelity German recorders without generation loss created a sensa
tion in American broadcasting. Mullin's machines later inspired the Ampex model
200.
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5050 MARK 111-2 Two Channel Recorder

IN 19941 YOUR STATION IS SURE
TO HAVE ONE FAMILIAR FACE.

Thecompact console version ot the
legendary OTAR!5050 "B" is built ro be
around for many years. It's the 1/4"two
channel professional machine that has
been designed with the performance,
features and flexibility a broadcaster
needs-today and well into tomottcw.

Therugged MARK 111-2has three-speed
capability (field-selectable in pairs of 7.5115
or 3.7517.5 ips) with ±7% vari-speed,
dynamic braking for gentle tape llandling,
aFJdit's the only machine in its price
category that's available with a full-time-

tion autolocator. TheMARK llf-2 also
features an external machine control
interface connector for use with SMPTE
time code-based synchronizers or the
autolocator. Front panel record calibration
adjustments, two-frequency oscillator and
an extra 1/4-trackplayback head are just a
few of the helpful production features
we 've built in.

After you comparefeatures,per.formance
and price, you can feel comfortable making
an investment in the machine that's bul1t
for the real world.

Circle (47) on Reply Card

We're confident of our new MARK 111-2.
And you can be too.

Contact your nearest dealer who
represents The Technology You Can Trust.
Otari Corporation
2 Davis Drive
Belmont, California 94002
(415) 592-8311
Telex: 910-376-4890

www.americanradiohistory.com

www.americanradiohistory.com


• ••
-~
Q:¡

' ~•• !log~
o
E
"Q)"'"::;:
"Q)
~ Mullin checks a section of tape from the Magnetophon
~ machine used to record Crosby's first shows for radio broad
~ cast in 1947. For comparison, to his left is a modern, multi
~ track professional audio recorder.
"oo

Above, Ampex chief engineer Harold Lindsay checks out the
first American professional audiotape recorder, the model 200.
This machine was first used by ABC in 1948. The rugged
design of the model 200, and financial and political support
from Crosby, turned industry skepticism about magnetic
recording into widespread confidence-almost overnight.

Crosby's influence on American broadcast technology extend
ed to television, as well as radio. The first promising VTR ex
periments took place at the Crosby Enterprises Electronics
Division under chief engineer Mullin. At right, this 1951 fixed
head longitudinal recorder pulled tape at 100ips. With an
8000-foot-long reel of tape, 16 minutes of program material
could be recorded. RCA- led by Harry Olson -and the
BBC- under P.E. Axon -also used fixed-head recording
systems and high tape speeds. None of the machines,
however, reached production.

FORMORE INFOR~'l-.TION 01\ :)UR WIDE RANGEOF PRODUCTS
CONTACT THE FOL.:VvlNG AJ"JGENIEUXBROADCAST SALESOFFIGES

Remainder OpticamS.A.
of World CasePostale91

1211Geneva17,Switzerland
Tel. (22)362266
Telex27670-0pti-CH

North/South
Americas

7700"- Kendal Drive Canada
Miami,FL33156
Tel. (305)595-1144Telex80-8425

190DonParkRoad
Markham,Ontario L3R-2V8
Tel. (416)475-5454
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STANTON
PROFESSIONAL
QUALITY
THE PBR Series
SUPER LIGHT -WEIGHT
ANNOUNCER'S
EARPHONES

Stanton Magnetics, an interna
tionally renowned manufacturer of
audio equipment, introduces the
PBR Series Announcer's Earphone.
This earphone offers superb sound
reproduction ~receiver

while provid-~
ing a comfort- ~aptar

able, compact de- ~ fi
sign. It is perfect f?.rft' '@( _J'I
listening in a variet~""'
applications-Le., ear u;'O--.

on camera studio work, com- V
munication equipment, dictation
machines, or for the hearing impair~d.

Stanton's state
ot-the-art earphone
is built with the
strictest quality con
trol standards that
assure the users
ol total reliability
and ruggedness. It
is available in three different
impedances and comeswith a variety
of cord types and plug sizes. Each
earphone includes a button receiver,
nylnn ear loop, rubber ear tip,
metal ear adaptor and 5' cord.

For further information contact:
Stanton Personal tommumcsttons Division
200 Terminal Drive, Plainview, N. Y. 11'803

Circle (50)on Reply card
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In February 1956Charles Ginsburg and his erl9ineering team showed their almost
perfected VTR to Ampex management. Ginsburg (left) is shown leading the
demonstration. The managers gave the R&D team a standing ovation after viewing
the results of its work.

"'.!:;
I -e
oo
"'ct:

The historic first broadcast via videotape was the CBS airing of the Douglas Ed
wards and the News program on Nov. 30, 1956, from New York City. CBS Television
City in Hollywood, shown, replayed the broadcast three hours after it was received
on the West Coast.. CBS engineer John Radis stands at the controls of the Ampex
VRX-1000.In the following months, NBC and ABC followed the CBS lead. Note the
racks of support electronics (on the left) for the tape transport.

Members of the Ampex videotape recorder R&D team pose around the prototype
Mark IV VTR that changed TV broadcasting. Ampex built 16 Mark IV production pro
totypes in 1956-'57-calling them VRX-1000-before beginning production of the
VR-1000in 1957.Shown (from the left) are: Fred Pfost, Shelby Henderson, Ray Dolby,
Jex Maxey, Charles Ginsburg (team leader) and Charles Anderson.
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Presenting
the Majo~ Maintenance Tool
for Dynair's

Series 10
Switch

5275 Market Street. San Diego. California 92114 Telephone: (619) 263-7711; TWX:(910) 335-2040

Right. A feather duster.

We first placed the Series 10 audio/video
switching systems in the field four years ago.
Today, most are still maintenance-free. Unless,
of course, you count dusting the buttons.

Nobody's perfect. But we're close.

In fact, this solidly reliable, solid-state Series 10
switching system is virtually transparent to
broadband signals. And the specifications we
publish are not "typical" or best case. They are
guaranteed, off-the-shelf minimums.

Study them. Then consider your installation.
The Series 1O usesa single coax cable for con
trol. That's only one economy.

Compare the cost effectiveness:

• The Series 1O switches both standard and high
definition signals.

• A 72-hour battery protects the memory.

• The "in use" status of each channel is constantly
displayed.

• Up to four levelsof switching are available,
including video and multiple video, audio
and multiple audio, audio-follow-video and
time code.

The Series 10 is also flexible.

Select local or remote control. Panel or desktop
operation. Or both. You can start with a single
level, then add levelsand controls with ease.

All this, and it's almost maintenance free. Ask
us for a specification booklet.

Feather duster optional.

DVNAIR
Circle (51) on Reply Card
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geometry and modified electronics. In
the words of Charles Ginsburg, leader
of the Ampex research team, "It took a
great deal of faith and understanding
to be optimistic in the face of some
rather gross shortcomings in the
reproduced picture." The decision
then was made to attack the video
recording process from a different
perspective.
A recording system using vestigial

sideband frequency modulation was
proposed to replace the amplitude
modulation technique. In January
1955, the first pictures were seen us
ing the FM video recording system. A
few months later, the engineering
team gave a convincing demonstra
tion to the Ampex board of directors.
Although the resolution was extreme
ly low (the system bandwidth was
somewhat less than 1.5MHz) and the
video monitor had to be modified to
compensate for horizontal in
stabilities generated by the system, the
images produced by the recorder were
good enough to persuade manage
ment that work should continue.
Development progressed with a

number of changes and improvements
in the recording system. Vacuum
controlled tape tension was intro-

duced to the unit, and a radical
redesign of the tape heads (going to a
sandwich-type of construction) was
made.
Finally, in early February 1956, the

engineering team put on a demonstra
tion for what was supposed to be a
small Ampex management group.
About 30 company people showed up,
however, for the historic event.
Ginsburg remembers the demonstra
tion this way:
"For all of us on the engineering

project, this was the most dramatic
demonstration we were to make. The
guests arrived, were seated, a few
words were spoken to the effect that
we would show them what we had
produced and the machine was put in
the playback mode to reproduce a pro
gram we had recorded an hour earlier.
"We then announced that we would

record a sequence and immediately
play it back. We recorded for about
two minutes, rewound the tape and
pushed the Playback button. Com
pletely silent up to this point, the en
tire group rose to its feet and shook
the building with hand clapping and
shouting. The two engineers who had
done more fighting between them
selves than the rest of the engineering

crew combined, shook hands and
slapped each other on the back with
tears streaming down their faces."
A crash program followed the

demonstration, with introduction of
the machine to the industry scheduled
for the NAB Convention in Chicago,
just six weeks away. After further im
provements on the system, the Mark
IV (as it then was known) was
disassembled for shipment to
Chicago. Once reassembled at the
convention center, final trimming and
adjustments were made. After the sur
prise Ampex demonstration of
videotape recording to the conven
tion, "Pandemonium broke loose and
Ampex was flooded with orders,"
Ginsburg said. The era of videotape
recording had arrived.

Editor's note:
Ginsburg's comments and other information con

tained in the videotape section of this article were
taken from the Ampex Corporation publication, The
Birth of Videotape Recording, by Ginsburg. A copy of
the publication is available by writing the Ampex
Museum of Magnetic Recording, Ampex Corporation,
401 Broadway, Redwood City, CA 94063.Ginsburg is
vice president of advanced technology planning for
Ampex.

EMMYs were awarded to Ampex by the National
Academy of Television Arts and Sciences in 1957 for
development of the first practical videotape recorder
and in 1967 for development of highband color video
tape recording. m

Manufacturers· contributions
to broadcast technology

Many manufacturing and engineer
ing companies have made significant
contributions to broadcast technology
over the past 25 years. During this
time, there has been a steady march
toward the production of equipment
with greater versatility, better
reliability, smaller size, lower power
consumption and easier maintenance
than before; the goal of broadcast
engineering manufacturers for
decades. This drive for product im
provement and better market position
has pushed the industry ahead in
many ways. As Broadcast Engineer
ing observes its 25th anniversary, it
recognizes some of the manufacturers
that provided information and prod
ucts to the industry in 1959. Table I
shows companies that had editorial
coverage in the first issue of BE. Table
II lists companies that ran adver
tisements in the magazine during
1959.

82 Broadcast Engineering May 1984

Table l.
Equipment manufacturers* that
had editorial coverage in the first
issue of Broadcast Engineering,
May 1959.

Ampex
Cetec Antennas (Jampro)
Cetec Broadcast (Schaffer)
Continental Electronics (Collins)
Fairchild Instruments
General Electric
Harris (Gates)
Honeywell
Kahn Communications
Kliegl Brothers
Eastman Kodak
Philco
RCA
3M ,-·
·original company name in parenthesis.

Table II.
Some of the major manufacturers*
that ran advertisements in BE dur
ing 1959.

AKGAcoustics
Ampex
Blonder-Tongue Labs
Cetec Antennas (Jampro)
Conrac
Continental Electronics (Collins)
Elcom-Bauer (Bauer)
Hughey & Phillips
Kahn Communications
Nagra Magnetic Recorders
Premier Metal Products
RCA
Sprague Electronics

'Original company name in parenthesis.
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Save $tO,OOO every year
for 20 years with the new
Harris 60 kW UHF transmitter!
The new Harris TVE-608 is the
most efficient 60 kWUHF-TV
transmitter on the market today.
And that translates directly into
improved bottom Iine results for
your operation.
With the TVE-608, you can
actually save an average of
$10,000 annually* onyour power
bills. Multiply this by the
average 20-year life ofa trans
mitter, and you comeup with a
$200,000 savings! Without
considering inflation.

HowWeGot There

The very latest in high power
UHF technology has been in
corporated into the TVE-608.For
instance, a single Varian
5-cavity VKP-7550 "S" Series
klystron is used for full 60 kW
visual power output.
This new integral-cavity
klystron is an improved, ultra
high-efficiency version ofthe
Varian VA-95(]1Series that has

been field proven in hundreds of
UHF transmitters worldwide.

POWER CONSUMPTION
168kW

A eB o
Competitive60kW Harris
UHFtransmitters. TVE-605

When operated with a variable
visual output coupler and a mod
anode pulser-both supplied as

Circle (52) on Reply Card

standard in the TVE-608-the
new klystron provides visual
beam efficiencies ranging from
63%to68%.
Add to this an aural klystron
coupler and an efficient vapor
phase heat exchanger, and you
have a 60 kW transmitter with

, power consumption of 130kWor
less. No other UHF transmitter
in this power range comesclose.

No Performance Sacrifices

There has been no sacrifice of
performance for high efficiency.
The MCP-2Uvisual exciter, with
its Quadrature Corredor and
unique, adjustment-free VIDEO
SAWfilter, provides unmatched
color specifications and highest
reliability. Also, the TVE-608 is
designed for TV stereo, teletext
and other services.
For complete information on the
newTVE-608, or the 120kWand
240 kW versions, write or call:
Harris Corporation, Broadcast
Transmission Division, P.O. Box
4290, Quincy, Illinois 62305.
217/222-8200.

*Figured from the National Average PowerCost
as published in "Electric PowerMonthly", based
on a 20-hour broadcast day, and comparedwith
the published power consumption specification
(as of Feb., 1984)on the next closest competitive
60 kW UHF transmitter. Comparisons in chart
based on published specs as ofFeb., 1984.

mJ HARRIS
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some advertisements
from 1959
BIE issues

JAMPRO ANTENNA (OMPANY
7500 14TH AVENUE • BUILDING 9
SACRAMENTO · CALIFORNIA

ANTENNA EQUIPMENT FOR
fELEVISION AND FM BROADCASTING

*SALES
*SPECIAL DESIGNS
*ENGINEERING
*FABRICATION

.JA~IPIW A:\'TE:\':\'AS J),-,,;y111·d and
Buíít to /)o a Pt'rfect Joh.'

THlSE STA'flONS INCREASED COVERAGE
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MODERNIZE NOW
with a new

BAUER
CUSTOM AM TRANSMITTER
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15 features

yo~~fingertips...
with RCA TV TAPE

CONTROL CENTRAL
All operating controts on a single 19"x 17" panel!

RADIO CORPORATION of AMERICA
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Image intensifier tubes
including microchannel
plate and proximity

focused types.

Whatever your imaging application-medical or
industrial diagnostics, broadcasting or CCTV,
surveillance or robotics-Amperex is eager to work
with you.
The resources available to you at our Slatersville, Rhode
Island facility include our Research and Development
and Applications Engineering Departments. Both
are integrated with a "super clean" Class 100
manufacturing plant. In addition to offering a broad
range of imaging devices, Amperex is continuously
developing new technologies and adapting existing

products to the specific needs of
our customers.
The Amperex reputation as an image
maker is based on supplying the right
products for all your imaging needs. For
more information call or write Imaging
Products Group, Amperex Electronic

Corporation, Slatersville, Rhode Island
02876. (401)762-3800.A North American

Philips Company. Outside the U.S.A. contact:
Philips Electronic Components and
Materials Division, 5600MD Eindhoven,
The Netherlands.

Pyroelectric DTGFB vidicon tube
with 8-14 micron sensitivity for
thermal imaging and 24-hour

surveillance.

Amperex®
Amperex Imaging Products
. .. we see things your way.

Solid state thermal imaging
devices for 3-5 micron and 8-13

micron applications.
Electro-magnetic coil

assemblies.

Vidicon
tubes-low
cost general
purpose
to fiber

optic special
window types.

Newvicon®high-sensitivity
camera tubes for low light
and 1 micron IR imaging.

Diode Gun and Triode Gun Plumbicon® camera
tubes for color or general purpose imaging.
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In "Manufacturers' Contributions to
Broadcast Technology" BE acknow
ledged manufacturers that still supply
equipment to broadcasters and that
were promoted or ran ads in our 1959
issues. Here BE takes a brief look at
two companies founded in 1959 that
thus are celebrating silver anniver
saries also this year: the 'Crass Valley
Group on the West Coast and
Panasonic on the East Coast. BE staff
members have visited both com
panies' facilities in the past year.

Grass Valley Group (GVG)
Nestled in the heart of what once

was the gold-mining frontier of Cali
fornia, the Grass Valley Group has
evolved into a dynamic and progres
sive organization dedicated to serving
selected communications markets.
Founded by Dr. Donald Hare, the
company initially was intended for
R&D and consulting purposes, mainly
in the audio field. However, in 1964
the problems and needs of a local TV
station turned GVG's attention to
video. Solving that problem in one
week launched the company onto a
growth path in high technology video
equipment.
With staff skills and manufacturing

capabilities strongly rooted in audio
and video, the company is qualified to
handle a wide range of communica
tions needs. Most recently, this in
cludes developing equipment for the
laser (optical) communications field.
Visitors are first amazed at the set

ting of GVG's facilities. It is more like
a campus, or think tank, than a pro
gressive manufacturing operation.
Buildings are set among towering
pines, some designed at odd angles to
avoid destroying the natural sur
roundings. Meandering paths connect
various buildings, most of which are
hidden from each other by trees or
hills.
As a complement to the outdoor en

vironment, GVG's management has
created an environment within the
company that allows its talented peo
ple to retain individuality and yet
achieve high productivity. The results
of this atmosphere are shown on pro
ductivity charts on the company's
bulletin boards. The charts detail a
dynamic, productive organization.
(GVG policy prohibits publication of
exact figures.) The charts are posted
to let employees track their produc
tion and service.
Another aspect about the company

that visitors find interesting is the cor
porate attitude concerning quality.
Quality is considered vital by every
employee-in work habits, in design,
in manufacturing and in the environ-
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ment. So intense is the attention to
quality at every level of the company
that no formal department called
"Quality Control" is needed.
Highlights of the company's growth

are detailed in a sidebar.

Panasonic
1959 also marks the founding of the

Matsushita Electric Corporation of

America (MECA). A number of com
panies operate under this corporation,
including the Panasonic Industrial
Company, which was highlighted in
our April 1984 issue. Brand names
associated with MECA are as follows:
Panasonic, Technics, Quasar and
RAM SA.
Behind MECA nestles a giant in

Continued on page 90

New York. The APC2000 auto
mation system was introduced
and the Borderline generator be
came a GVG product.
1971: The company exhibited for
the first time at international
events such as the IREEand Mon
treux symposiums. At these
shows, the 1400-11 and 1400-12
production switchers were in-
troduced. ·
1972: The first installation of the
APC2000 automation system took
place. A2400 machine control sys
tem went to NBC in New York.
1973: The 1600 series production
switchers replaced the 1400.
1974: The company merged with
Tektronix, Beaverton, OR.
1976: The GVGexhibit at the NAB
convention became a "complete
TV studio" for the first time.
1978: The Effects Memory
(E-MEM) production system, the
3240 video processor and the 440
serles routing systems were in
troduced.
1979: This was a tremendous
growth year with employee count
reaching 650 by the year's end.
The 300 series, 3230 isophasing
amplifier, 3256A sync generator
and 410 audio routing switcher
were new offerings.
1959-1979: Growth nearly 25%
per year. Employment rose from
six to 679.
1980: Grass Valley Group went to
the Winter Olympics with fiber
optics.
1982: GVG instituted a distributor
program.
1983: The Horizon System was in
troduced at the annual NAB con
vention.
1984: Dubner Computer Systems
acquired as wholly owned sub
sidiary. Employment grows to
more than 900.

Highlights of ovo·s growth
1959: Dr. Donald Hare, Ph.D., ar
rived in Grass Valley, CA, and in
corporated the Grass Valley
Group for research and develop
ment of audio electronic products.
The company began with six em
ployees.
1960: Cinerama took the GVG
developed audio systems into 70
of its US theaters. Deliveries on
these systems continued through
1961.
1961: The company purchased 80
acres of land six miles outside of
Grass Valley. (Today GVG sits on
a 310-acre tract of land.) The first
manufacturing and administrative
building occupied 5000 square
feet. Equipment shipments in
creased more than 250% over the
previous year.
1963: GVG began developing
video equipment.
1964: The company supplied ABC
with its model 700 clamping
amplifier for political convention
coverage in San Francisco's Cow
Palace.
1965: The company introduced
the 700 series video DAsat its first
NAB appearance. Plans already
were under way for developing the
900 series.
1966: Shipments increased to
more than 250% over 1965.
1967: The 900 series video distri
bution equipment line was almost
completed. GVG began issuing
stock in the company.
1968: The company's first adver
tisement ran in a trade publication
(Broadcast Engineering), an
nouncing its series 1400 produc
tion switchers. Approximately 300
units were sold in the next four
years.
1969: The company's stock was
listed for the first time on the
American Stock Exchange.
1970: The 1800 series of routing
switchers was shipped to ABC in
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The brightness
you need to
show it big
General Electric Professional
Large Screen Video Projection
With General Electric's exclusive sealed light valve and
sealed Xenon lamp system, in both color and monochrome
General Electric Professional Large Screen Video Pro
jectors, you can depend on sharp pictures from 2 to 25 feet
wide. New high brightness models allow the room lighting
viewers need to take notes and refer to written material.
The color projectors reproduce every color accurately,

with the convenience of inherent color registration. General
Electric's exclusive single gun, single optical path light valve
system eliminates the need for manual color convergence.
Portable and flexible, the projectors are being used for a

wide variety of applications, including front and rear
projection. Our applications experts will tell you whether
yours can be added to the growing list, which includes:
Education: Medical, dental, engineering, computer science
instruction.
Business: Sales meetings, industrial training, product
presentations, real-time display of computer-generated data,
teleconferences.
Aerospace and Defense: Situation displays, simulator
training.
Entertainment: Theatre television, closed-circuit TV events,
overflow crowds, special effects.
Television Production: Backgrounds for news programs,
special effects, data display, program previewing.
Call or write: General Electric Company, Projection Display

Products Operation, Electronics Park 6-206, Syracuse, NY
13221. Phone: (315) 456-2152. TWX710-541-0498.

NEWS BACKGROUND at KBTV-TV,Denver, is displayed by
General Electric PJ5055 Talaría projector.

SELL-OUT CROWDS at Fiske Planetarium, Boulder,
watched live NASA transmission presented by General
Electric projector.

GE Professional Large Screen Television Projector Specifications
COLOR PROJECTORS

Light Output in Lumens Resolution• inTVLinas Input Power Req.
Model Open Gate Modulated Modulated per Picture Height Max. IMax.Volt- Scan Standards••• Video

Min. TV, Min. TV, Typ. Min. Horiz. Min. Vert. Watts I Amps Input••
PJ5050 1000 500 650 750 300 1100 1550 525 li./60 fps:625 u/so fps (1)
PJ5055.ó 2000 1000 1300 750 300 1750 2600 525 li./60 fps: 625 u/so fps (1)
PJ5800 500 250 300 750 600 900 1350 875 lines/60 fps (2)
PJ5850 1000 500 600 750 600 1100 1550 875 lines/60 fps (2)
PJ5855.ó 2000 1000 1200 750 600 1750 2600 875 lines/60 fps (2)
PJ5100 500 250 300 750 650 900 1350 1023 lines/60 fps (2)
PJ5150 1000 500 600 750 650 1100 1550 1023 lines/60 fps (2)
PJ51556 2000 1000 1200 750 650 1750 2600 1023 lines/60 fps (2)

MONOCHROME PROJECTORS
PJ7000 900 600 750 800 400 900 1350 525 li./60 fps; 625 u/so fps (3)
PJ7050 1500 1000 1250 800 400 900 1350 525 li./60 fps;625 u/so fps (3)
PJ7055 3000 2000 2400 800 475 1100 1550 525 li./60 fps;625 li./50 fps (3)
PJ7800 900 600 750 800 650 900 1350 875 lines.60 fps (3)
PJ7850 1500 1000 1250 800 650 900 1350 875 lines,60 fps (3)
PJ7855 3000 2000 2400 800 650 1100 1550 875 lines.60 fps (3)
PJ7100 900 600 750 800 750 900 1350 1023 lines.60 fps (3)
PJ7150 1500 1000 1250 800 750 900 1350 1023 lines,60 fps (3)
PJ7155 3000 2000 2400 800 750 1100 1550 1023 lines.60 fps (3)

•Resolution measurements made with wide·band monochrome video input ••Video Input Key( 1I NTSCor RGBStandard. NTSC/PAL/SECAM Switchable asOption. 121RGB.
(3) Wide-Band monochrome .••• For use at other scanning rates, contact General Electric Projection Display Equipment Operation for special application/model
information. Projector line voltage 105 to 132v or 190 to 260 volts 50/60 Hz except those marked (6, )above, which are 190 to 260 volts 50/60 Hz only.

GENERAL. ELECTRIC
Circle(56) on ReplyCard
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Continued from page 86

dustrial complex, Matsushita Electric
Industrial Company Ltd. (MEI) of
Osaka, Japan. Started in 1918 by
Konosuke Matsushita, with an idea
for a unique electrical socket and an
investment of $50, MEI now has
grown into one of the 50 largest inter
national companies. It produces more
than 14,000 different kinds of prod
ucts, employs more than 125,000 peo
ple worldwide, and has 46 manufac
turing plants and 34 sales companies.
World sales from this operation ex
ceed $16 billion annually, with net in
come for 1983 exceeding $774 million.
MECA, from its modest beginnings

in 1959, has shown remarkable
growth. Some of the highlights along
the way, especially for the Panasonic
line, are contained in a sidebar. As the
company's product line grew, so did
MECA. From an initial 3-man sales of
fice, the company has grown to
employ more than 7000 people;
operate six sales companies, seven
manufacturing facilities and one ser
vice and engineering company; and
log more than $2.8 billion in sales an
nually. Overall, that works out to an
average productivity sales figure of
$400,000/employee. However, some
MECA operations report productivity
sales figures more than double that of
the company as a whole.

edit controller shown at NABand
Montreux shows. First systems
delivered.
1982: NAB and SMPTE, complete
M Format system products be
came available. Format docu
ments for interchangeability
specifications submitted to
SMPTE. Panasonic Industrial
Company formed. Broadcast
Group expanded.
1983: MVP-100 Multifunction
Video Playback cart machine pro
totype shown at NAB. Pre
production model shown at
SMPTE. Customers on back order.
Transmission over microwave for
ENG. Interfaces available to all
manufacturers' edit controllers.
Thirty-minute tape for 30-minute
programming demonstrated at
SMPTE show.
1984: New Technology Products
Group formed Jan. 1; Panasonic
Broadcast Products included. Pro·
duction model of MVP-100 Multi
function Video Player shown at
NAB. Immediate deliveries avail·
able. MECAcelebrates its 25th an
niversary.

Highlights of MEC~sgrowth
1959: Matsushita Electric Cor·
poration of America (MECA)
established.
1961: Panasonic selected as a
brand name.
1975: Headquarters moved from
New York City Pan Am building to
facilities in Secaucus, NJ.
1976: MECA established Pana
sonic Company. Quasar Elec
tronics Company was purchased.
1978: RECAMand other systems
inventions listed. Applied for
patents.
1979: Design goals established.
Matsushita began hardware de·
velopment.
1980: Matsushita working model
of FM/FM chroma recording
system, M Format, tested and ac
cepted. Compression/expansion
chroma system rejected. RECAM
prototype shown to NHK. RAMSA
introduced in the United States as
the MECAprofessional audio line.
1981: RECAM working system
consisting of recording cameras,
studio recorder/players and an

• AKG • Amperex •Ampex
• Atlas • Audiopak

• Audio Technica •Belden
• Broadcast Electronics
• CRL• CSI •Crown

• Cablewave Systems • DBX
• Deltalab • Electro-Voice • EXR

• Fidelipac • lnovonics
• Jampro-Cetec • JBL•Leader

~ Instruments • Lexicon • 3-M
~) • Marti • Micro-Trak • Nortronics

Orban Associates • Otari • Phelps Dodge • Revox • Russco
•Shure • Sola • Staco • Stanton • Surcom • Topeo
• Technics• Telex • Urei • VIF and many more.

Call us for fast~~~~~~~~~ 305_651_5752
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These are impressive statistics.
However, they are merely the results
of success, not the means. When we
visited Panasonic early this year, we
got a brief insight into its operation.
The keys to MECA's business success
were similar to those found earlier in
our tour of GVG's facilities.

Final comments
It was a pleasure to visit with GVG

and MECA and to meet their people
and see their operations. Although
they differ in many ways, they have
similarities:
• First, their corporate concerns in

clude a strong sense of responsibility
for creating a favorable work environ
ment for employees.
• Second, staff members seemed to

take an inordinate amount of pride in
the quality of products offered to the
company's selected markets.
• Third, there was visible dedica

tion by employees to excel in serving
customers.
These corporate characteristics are

assets for all manufacturers, no matter
what anniversary they are celebrating.

Editor's note:
BE, celebrating its 25th anniversary, salutes GVG

and MECA as they do likewise. For other manufac
turers also celebrating silver anniversaries, send
details and we will prepare a follow-up piece. g
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If make-goods have become a fact of life at your station, it's probably
time to talk to someone from Utah Scientific about automating your on
air operation.

Here are some important facts about our Station Automation Systems:

Built around the Utah Scientific MC-500 Series Master Control
Switcher-the only switcher specifically designed for automation.

Distributed processing throughout-where hardware failures are an
inconvenience, not a catastrophe.

Interfaces directly with your business service computer-no manual
entry required.

Generates media pull lists, FCC log and business service reconcilia
tion.

Bar code reader available for direct entry of machine names and
media numbers. Also interfaces with TCR-100 bar code reader.

Machine control interface included.

Also automates off-line operations such as network and satellite
delays and feeds.

1685 West 2200 South, Salt Lake City, Utah 84119
TOLLFREE(800) 453-8782 PHONE (801) 973-6840

TWX: 9 10-925-403 7
Circle (58) on Reply Card
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SHIVELY LABORATORIES
FM and TV
ANTENNAS

FM MODEL 6814 25KW PER BAY

FM MODEL 681010KW PER BAY

SIRA TV MODEL UTV-01/24
PATIERN STUDIES AND

OPTIMIZATIONS AVAILABLE

WRITE OR CALL FOR INFORMATION ON
ANTENNAS

TRANSMISSION LINE
FILTERS

PATCHING SYSTEM
COAXIAL SWITCHES

DIPLEXERS
POWER COMBINERS

SHIVELY LABORATORIES
A DIVISION OF HOWELL LABORATORIES

36 HARRISON ROAD
BRIDGTON, MAINE 04009

(207) 647-3327
TWX 710-223-8910

Shively BRGT

Clrcle (59) on Reply Card
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The steady advance of technology
makes it easy to Jose sight of the great
progress made from decade t:>decade
in broadcast equipment design. Only
by stepping back and ccmparing
where we are with where we have
been can we measure the true distance
covered. With this thought tn mind,
BE presents a look at equipment
available to radio and TV broad·
casters in 1959, compared wíth com·
mon gear available today.
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Ul.Tl•AT I E®CORPORATION
is proud

to be a significant part
of the video industry,s

innovative growth
and

BROADCAST ENGINEERING
ON IT'S

ULTIMATTE CORPORATION
18607 TophamSt., Reseda,CA91335, USA• Phone818/345-5525 <Telex662453

Circhi (53)on Reply Card

INSTRUMENTS, INCORPORATED
P.O. BOX 698
AUSTIN, TX 78767
(512) 892-0752
TELEX 776409 WHITE INST AUS
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Studio source and control equipment
has changed dramatically in the last
quarter-century. Audio control boards
and video switchers have become more
compact, more versatile and more user
friendly. Shown is a 1959 model Gates
Radio Gatesway audio console (above),
compared with the Harris Micro-Mac
microprocessor-controlled audio board.

Video monitoring equipment has seen
dramatic changes during the past
quarter-century. The large (and heavy)
picture monitors of the late '50s and ear·
ly '60s used vacuum tubes by the dozen.
Today's monitors are easier to use, more
stable and offer more features than
engineers could have imagined in 1959.
Solid-state and digital technologies
have made these advances possible.
Another difference between the 1959-era
monitor and types available today is the
incorporation of unencoded RGB inputs
to accommodate the growing use of
computer-generated signals. Shown is a
Conrac CF-21 color monitor available in
1959 (above), compared with a new Con·
rae 6200 19-inch RGB/NTSC color
monitor.
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Harris Wavestar T~ ••

The most reliable UHF slot
antenna ever designed ...
because it's waveguide I
The Harris Wavestar is the only slotted
waveguide UHF antenna now available ...
the ultimate in simplicity. No center
conductor. No bullets. No insulators.
Fewer parts mean fewer problems. And
that means less off-air time and lower
maintenance costs.

Additional advantages of waveguide over
coax antennas include higher power han
dling capabilities and greatly increased
safety margins.

The Wavestar pattern performance is ex
cellent by any standard.A highly circular
omnidirectional pattern is available, as
are directional patterns. All Wavestar an
tennas provide the smooth elevation pat
terns necessary for high signal strength
and minimum ghosting over the entire
coverage area.

The Wave star is a low windload design for
tower top or side mounting. High mechan
ical strength and rigidity minimize picture
variations caused by wind sway.

Every Harris antenna is completely
assembled and tested at the ultra-modern
Harris antenna test range.

The range is located in an area far from the
pattern-distorting clutter of urban de
velopment. Situated atop a high bluff, with
test transmitters located up to 5000 meters
away on flat, unobstructed bottom lands,
the range offers ideal conditions for test
ing, approaching the "free space"
situation of an installed antenna.

Here, azimuth and elevation patterns are
verified with the most accurate and
sophisticated test instruments available
translating the theory of a calculated pat
tern into the reality of actual antenna
performance.

You can depend on Wavestar for top relia
bility. And you can be confident that your
Wavestar antenna will be thoroughly
tested by Harris to meet your exact pattern
requirements.

Contact Harris Corporation, Broadcast
Transmission Division, P.O. Box 4290,
Quincy, Illinois 62305-4290.
217 /222-8200.

Circle (61)on Reply Card
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The effect that videotape recording technology has had on the
broadcast industry over the last 25 years is immense. By 1959,
Ampex and RCA were producing the fruits of. their 1957-'58
technology exctiange - RGA's color knowledge for Ampex's
spinning head and FM signal processing technology. Ampex
introduced lntersync with the VR-10008 (above left) in 1959
and the 10-1O c:olor kit. VTRs of today, such as the Ampex

VPR-3 (above right), offer features and flexibility thought im
possible only a f·ew years ago. For example, the VPR-3's
vacuum-controlled tape transport can go from 500ips fast for
ward or rewind to a fully locked-up video image in less than a
second-providing fast instant-replay operation for sporting
events, such as the 1984Olympics.
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Some of the most dramatic advances in
broadcast equipment design have come
in transmitting equipment. Most
remarkable have been the reduction in
physical size and increase in system ef
ficiency and reliability. Shown is a
1959-vintage Gates Radio Company
BC-1J 1kW AM transmitter and
associated monitoring equipment (left),
compared with a Harris SX-1 all-solid
state 1kW AM transmitter, which uses a
microprocessor for control and
diagnostic functions.

With McCurdy's
Extended Range:Meter
•Accurate, selfcon- and line outputs.
tained unit in only 3.5 • Optional PPM Meter
inches of standard rack for simultaneous
mount space. measurements.
• Input sensitivity from Get performance and
-50 dBm to +30 dBm peace of mind in the
in 2 dB steps. Mccurdy tradition with
• Bridging and match- the SA-14023Extended
ing balanced inputs. Range meter.
• Balanced monitor

lVlcCurd.v Radio Industries
"108Carnforth Rd., Toronto,Ontario, Canada M4A 2L4

Tel: (416}751-6262Telex:06-963533
1051Clinton Street, Buffalo, NewYork 14206

Tel:(212)772-0719

Cñrcle (63) 0•1 Reply Card
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Transmitters that once filled an entire
wall (or even an entire mom) can now be
placed in one corner. They run cooler,
quieter and often can switch around a
problem stage on their own. Shown is a
Collins Radio Company 21 E!M
5k\N/10kW AM transmitter in production
during 1959 (above}, compared with a
Continental Electronics 3i5R-1 5kW AM
transmitter manufactured today.

' Q-11 d Is I o
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KABC
Los Angeles, CA

KEEN
San Jose, CA

KIBE
San Francisco, CA

KNEW
Oakland, CA

WMAO
Chicago, IL

WPLO
Atlanta, GA

WQXI
Atlanta, GA

WLS
Chicago, IL

WNOE
New Orleans, LA

WCAO
Baltimore, .MD

WOXR
New York, NY

WPTF
Raleigh, NC

WGAR
Cleveland, OH

WSPD
Toledo, OH

KGW
Portland. OR

WFIL
Philadelphia,.~

KENR
Houston, TX

KKBO
Houston, TX

KTIA
Ft. Worth, TX

KTSA
San Antonio, TX

WISM
Madison, WI

KYA
San Francisco. CA

KNBR.
San Francisco, CA

WPTF
Raleigh, NC

wees
Columbus, SC

WWl
New Orleans, 'LA

KRDS
Phoenix, AZ

WISN
Minneapolis, MN

KRE
Berkeley, CA

WKAT
Miami Beach, FL

·The new Optimod-AM:'
Who needs ill

-wwoc
Washington, o.e.
, .~KUGN

'Eugene, OR

9100V2
As

Stations
S/N of ti
Compress~
with the

WKIX
;Raleigh, NC

:WAKY
~ouisville, KY

. iKUBA.
'< Yuba City, CA

.KLAT
'Houston, TX

Simple: Any AM broadcaster ·These stations have already
who is fighting the íncreasíng decided that they needed the
competition from FM, the new Optimad-AM edge ... in stereo or
video services, and the high audio mono. They knew that they .: . ;·{
quality of consumer discs and cas- couldn't afford any less in a world '.~.
setl:es . .The second-generation where the rules have changed andj
Optimad-AM Model 9100A can · where second class .audío just
delíverstríkíngly. good sound doesn't cut it anymore.
quality at the output of common, Who needs Qptimod-AM? Prop-
everyday AM_ radios~sound qual- ably you. Your 'Orban Broadcast
íty which the average consµ,mer ís Products dealer can give you the
·Iíkelyto prefer in the car because technical details. Or-write or call

". the AM signal doesn't suffer.from us .
:~:>fit.ec'_IassfcF~ problems (like , · . '. - ·. .: . ..»: .

'..,~multípath, bursts, sígnal.dropours, Orban ,Associate~Inc... ·,
J." ánd "ptcket-fencíng"); · . . . · 645 -Bryant S1!"eet . _ .
¡:\· . . "'" . . . · . -, . ". . . San -~ranc~sco,.CA 9410"7 r , ·• .''r--: , Th"'r; _are already hun?reds, of. Jol~·Free: (800) 227 ,4498 .: ·.
~~'i~l~OA,.~ on the ai_rin every format,'_ "In Califorrifa::(4i5) 957-1067 ·.
'r i: · They are giving some of the top- < ·· Telex. 17-T4so· ' ·
·:·ratedmajors their cornpetítíve audio · .. ·
~' e_dge-antj grvlngsmall=. . ' ..
~; market stations .major-·.
.,.:,,,~mru-ket sound quality .:
~-:_-This·.so;unc¡IJs):1btonly:·:'
·. .)óud-it.is_alsbbut-. ,'..
·,,'$tanding1y· clean, .op~n";.

~·--arid free frorri.thepro- ··.y 1, cessíng artifacts which
;_:;_say:."'We're:c;i~Iy}\Ml': ..
·' .-fo·your audtence." .f{.:) :_~-.. : . .. "
~~A\.~i\!~º1>:~::·)..
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from
B& K-PRECISION

NTSC
STANDARDS

plus

MULTI BURST
for under $1,000

Model 1251 $995
• Generates standard 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 Braster
patterns

• Multiburst-stepped, full field and
variable

• External video input modulates rt or
i-fcarrier outputs

• Crystal controlled rt, i-f, NTSC sync
• 4.5MHz audio intercarrier

modulation; selectable 1kHz,
3kHz or external

The B&K-PRECISION 1251 is a true
NTSC standard generator designed tor
color broadcast, CATV and industrial
applications. Its simple operation
makes it a time-saving tool for align
ing and trouble-shooting video tape
recorders as well.
The quality, capability, dependability

and precision of the Model 1251 equal
or exceed that of much more costly
generators.

Prove it tor yourself.
See your local B&K-PRECISION
Distributor for immediate delivery.

EIJl1llJB
DYNASCAN
COR PORAT.ION
6460West Cortland Street

Chicago. Illinois 60635 •312/889-9087
tnter nanonat Sales. 6-t60w. Cortland SL. Chicago. IL 60635

Canadian Sales. Atlas Electronics. On!aroo
South and Central American Sales.

Empire Excorter s, Plainview. NY 1180.l
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Awarding
technology
25th
ANNIVERSARY

Awards for technical achievements
in broadcasting and production form
a vast collection of tributes to out
standing efforts by people and organi
zations in our industry. Organizations
bestowing these awards include the
NAB, SMPTE and AES associations;
the Montreux Television Symposium;
the National Academy of Television
Arts and Sciences (New York, the
EMMY); and the Academy of Televi
sion Arts and Sciences (Hollywood,
the EMMY).

BE contacted every major source of
awards, all industry manufacturers
and all networks, requesting details
on awards given or received for
technical achievements in broad
casting, with special emphasis on
awards during the past 25 years. Stem
ming from this research, this report
summarizes awards given by associa
tions and organizations to broad
casters, production facilities and
manufacturers. It also includes a spot
light on manufacturers' awards to
their staff members. Some awards
were excluded because their main
contribution was not related to broad
casting, and others because the award
presenters did not provide details.

Association/ industry
awards

From 1950 to 1981, the Canadian
Association of Broadcasters (CAB) be
stowed the Col. Keith S. Rogers Engi
neering Award, an award offered by
Canadian General Electric through
the CAB. In 1982, the award was re
placed by the CAB Gold Ribbon
Award.

Rogers Engineering Award
This award was created in memory

of Col. Keith S. Rogers, a broadcasting
pioneer who constructed the first
mobile wireless station in a Canadian
military camp. He also was honorary
president and vice chairman of the
CAB.
The award was given to the station

or individual most successfully devel
oping engineering or technical ideas

to improve service in technical terms
or to extend existing services.

Gold Ribbon Award
The CAB Gold Ribbon Award for

Engineering Achievement honors
AM, FM or TV member stations, net
works or group stations that, during
the past year, have successfully devel
oped engineering or technical ideas,
methods or systems to improve oper
ator techniques in Canadian private
broadcasting. The award also may be
given to an individual for engineering
leadership in a closely related in
dustry. To date there has been only
one winner. In 1982, CHED in Ed
monton, Alberta, was honored for
developing a fully automated on-air
system.
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Yarnahas new
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RM1608
SPECIFICATIONS
TOTAL HARMONIC DISTORTION (TH.D.)

Lessthan 0.1% at +4dB *output, 20Hzto 20kHz(allFadersand controls at nominal)
HUM & NOISE (20Hzto 20kHz)Rs= 150ohms
(INPUT GAIN 11-6011)

-128dB Equivalent Input Noise (E.l.N.)
- 95dB residualoutput noise: allFaders down.
- 80dB (84dBSIN) PGM Master volume control at maximum and allCH PGM assignswitchesoff.
- 64dB (68dBSIN) PGMMaster volume control at maximum and one CH Fader at nominal level.
- 73dB (77dBSIN) STEREO Master Fader at maximum and allCH STEREO levelcontrols at minimum level.
- 64dB (68dBSIN) STEREO Master Fader at maximum and one CH STEREO levelcontrol at nominal level.
- 80dB (70dBSIN) ECHO SEND volume at maximum and all CH ECHO volumesat minimum level.
- 75dB (65dBSIN) ECHO SEND volume at maximum and one CH ECHO volume at nominal level.

CROSSTALK
- 70db at lkHz: adjacent Input.
- 70db at lkHz: Input to Output.

MAXIMUM VOLTAGEGAIN (INPUT GAIN 11-6011)

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
± 15dBmaximum
HIGH: from 2k to 20kHzPEAKING. MID: from 0.35k to SkHzPEAKING. LOW: from 50 to 700HzPEAKING.

ECHO
CIR

70dB:MIC IN to ECHO SEND.
74dB:MIC IN to CIR OUT.
24dB:2TRK IN to CIR OUT.
74dB:MIC IN to STUDIO OUT.
24dB: 2TRK IN to STUDIO OUT.

STUDIO

HIGH PASSFILTER - 12dBIoctave cut offbelow80Hz.
OSCILLATOR Switchablesinewave lOOHz,lkHz,lOHz
PHANTOM POWER 48V DC isapplied to XLR type connector's 2 pin and 3 pin for poweringcondenser microphone.
DIMENSION (W xH x D) 37-1/2" x 11"x 30-114" (953mm x 279.6mm x 769mm)

Hum and Noise are measured with a -6dB/oi.:ravt.' filter at 12.47kHz; equivalent to a 20 kHz filter with infinite dB/ocrnvt: anenuarion.
*OdB is referenced ro O. 7i5V RMS.
• Senstcivtrv is the lowest level chat will produce an output of - IOdB (245m V), or the nominal output level when the unit is set to maximum gain.
•All specifications subject to change withour 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. MlS 3Rl.

eYAMAHA
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Table l.
Recipients of the Col. Keith S.

Rogers Engineering Award.

1950: J.O. Blick, CJOB, Winnipeg.

1951: CJOB/CKRC/CKY, Win
nipeg, in recognition of their
outstanding community action
during the Winnipeg flood.

1952: George Chandler, CJOR,
Vancouver, for activity enhancing
the stature of broadcast engineer
ing technical development in
Canada.

1953: Glen Robitaille, CFPL, Lon
don, for contribution as chairman
of the Central Canada Broad
casters Technical Committee.

1954: William Forst, CKOM,
Saskatoon, in recognition of his
pioneering efforts in the field of
unattended operation of broad
cast transmitters.

1955: CFOR, Orillia/CFJB, Bramp
ton/CHUM, Toronto, in recognition
of their outstanding community
action during Hurricane Hazel.

1957: CJON-TV, St. John's, New
foundland, in recognition of its
pioneering work in the use of TV
satellite transmitters.

1958: W.E. Jeynes, CHCH-TV,
Hamilton, in recognition of his
contribution to the technical ad
vancement of television, for the
development of an inexpensive
special effects generator for TV
picture mixing.

1961: Glen Robitaille, CFPL, Lon
don, in recognition of his contribu
tion to the advancement of radio
broadcast automatic program
ming.

1962: Clive Eastwood, CFRB,
Toronto, in recognition of his ef
forts through the CAB Engineer
ing Committee and the Canadian
Radio Technical Planning Board
Broadcast Committee in the
development of FM multiplex
stereo standards.

1963: W.B. Smith, D. of T., for his
outstanding work in encouraging
improvements in the technical
side of broadcasting in Canada.

1967: R. Turnpenny, CHFI, Toron
to, for radio engineering activity
carried out· under his general
direction, including technical
planning and the operation of an
exemplary technical system at
CHFI on 680Hz.

1970: CFAM/CHSM, Altona
Steinbach, Manitoba, for an in
novative remote-control and
telemetry system designed by
chief engineer John Pauls,
assisted by Walter Lindenbeck.

1971: Conrad Lavigne, CFCL, Tim
mins, for setting up the mid
Canada TV system to serve north
ern Ontario.

Continued on page 106

ECONOMY AND
RELIABILITY

.,

'.
'- l

j

.... . . . ~- - - - -

16CHANNELSEACH, STATUS
AND TELEMETRY

16 RAISEAND 16 LOWER
MRC-1600

Already the top-selling Micro
processor Remote Control, the
MRC-1600 offers flexibility and
reliability in a highly economical
package. The MRC-1600 provides 16
status channels, 16 telemetry chan

nels, and 16 raise/lower relay-isolated command channels. In case of a
temporary power-down of either terminal, all setup data is stored at both
Control and Remote Terminals to avoid memory loss.Plug-in modules allow
the MRC-1600 to be used with almost any interconnection network,
including 2- or 4-wire telephone line, subaudible, FM subcarrier. or a
combination of these.

COMMAND LINES
SETUPDATA BACKED
UP AUTOMA TlCALLY

Status inputs may be set to alarm on rising, falling, rising and falling
waveforms, or muted completely. Eachtelemetry channel can be calibrated
in one of four modes: power, indirect power, linear, or millivolt. Upper and
lower telemetry limits may be set or disabled independently. In operation,
telemetry data ischecked against these limits. Exceeding these limits enables
visible and audible alarms. Data needed to bring telemetry back within limits
is automatically displayed when an operator acknowledges an alarm.

The MRC-1600 has full control fail-safe features and maintains special
channels to monitor data link conditions and AID ratios. A maintenance
override mode continues to update status and telemetry data while locking
out command signals from the Control Terminal.

/,,..., \ \
ADAPTSTO ANY INTER- •»:" \ _

CONNECTION NETWORK ~\l
ALL TELEMETRYLIMITS MAY~· 1-~~ ~~·, e<\e""
BESETOR DISABLED - ~~\l\l~ ~V..(,~(\\<º'''\)
INDEPENDENTLY • r- .e\e'i' .,...o\eC(,• '\b\)

' LA.o' .,e•·- LA.~
' '' I"'' o<" I"''. ~· e.efe"' e·"'

º(\ (\(O LA.V..' . <º" I"''
For further information, ~,e c-1.· I

please contact ;ur ~arkeli:g De;arlm;nt

1
\ 1~ __,(-1 I =I=

i. ·~!?~e~~~Yo!a~~?an~!~!a~~:e!r~ f;rk
' 111 Castilian Drive . . . Goleta, California 93117

(805) 968-9621 . Telex: 658-448 . Cable: MOSELEY
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Why ·Panasonic Rec~ni
·· "The Making

When Dino De Laurentiis and
producerRaftaella De Laurentiis got
together 1r-tithdirector David Lynch
to film Frank Herbert's classic
science fiction novel, "Dune" they
knew itwouldn't be easy. But it
wasn't just the eight sound stages,
desert locations, a cast of up to

20,000 people and a crew of 900.
Perhaps Raffaella DeLaurentiis.said
it best: "Dune is the most technical
picture ever made'.' ·
That'swhy it was no surprise that

Panasonic Recam was selected
.to record "The Making of Dune'.'The
reasons: Recam's picture quality

and technology. After all, Recam
had already made headlines by
recording ABC Sports' momentous
ascent ofMt. Everestwhich was
broadcast on "The American
Sportsman'.'And "Benji;' the new
CBS television series, is also being
recorded by Recam.
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·was selected to shoot
·of Dune:'

Panasoric h:=llpedcapt.ire al!
the action "-011 "Dune"on Fecar'is
·112-inchtornat Nrich will cte- be
transferred to t-inch for television
broadcast. All made possible by
Recam's incredible YIQ M-format
picture quality.
Youcan:see'The Making ofDune"

in 1984. But you don't have to wait
lJ'ti ther to see Recam. Carlyaur
r-EareE:tPanasonic regional office:
f\!ormeast: (201)348~7620
Midwest: (312)981-4826
Southeast: (404) 925-6835
Southwest: (214)258-6400
West: (714) 895-7200.

Panasonic®
AUDIO-VIDEOSYSTEMS DNISION
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Continued from page 103
1972:Western Broadcasting, Van
couver, for developing, manufac
turing and marketing an improved
stereo tape cartridge unit for FM
broadcasters.

1973:Ernie Rose,CHAN/CHEK-TV,
Vancouver, who, despite bitter
winter conditions at mountain-top
sites, established in only 4Vz
months four microwave TV
rebroadcasting stations to serve
the Caribou and Prince George
areas.

1975: Gordon Kyle/Greg Jardine,
CKXL, Calgary, designers of a
futuristic computer-assisted
programming system for the sta
tion.

1976: CKXL, Calgary, for station
automation efforts.
1978: Radiomutuel, to Denis Dion
for development of automatic
transmission site control and log
ging system.

1979: Mid-Canada.

This silver-plated trophy, retained by the
winner of the Col. Keith S. Rogers
Memorial Engineering Award, sym
bolizes the dependence radio and TV
stations have on engineering and
technical personnel. It features up
stretched hands, holding an electronic
tube. Winners' names are engraved in a
metal band around the wooden base.

The Gold Ribbon Engineering Award
was created by the CAB to hono
outstanding achievements by associa
tion members.

Among the industry's most publi
cized and prestigious awards are the
EMMY Awards. Although they are
not part of the aired ceremonies, tech
nical achievements are honored with
EMMY statues and Citation plaques
or certificates. Two different organ
izations can, and do, give EMMY
Awards: on the East Coast, the Na
tional Academy of Television Arts
and Sciences (NAT AS), and on the

1977-1978. The first EMMY Award is
given for outstanding ·achievement in
the science of TV engineering. Shown
(from left) are: Renville McMann
(Thomson-CSF, for digital noise
reducer); J. Kenneth Moore (CBS, for
digital noise reducer); John Carinon
(president, NATAS);and John Bull (PBS,
for technical development of the PBS
satellite).
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Your winning
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for Stereo
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Is AM Stereo ready to move up?
Market-place decisions
notwithstanding, the recent
introduction of receivers able to
decode signals from any of the four
systems in use today makes it
easier for broadcasters to move
ahead with AM Stereo plans.
Which system is #I?
The PMX (Magnavox) System was
first selected by the FCCto be the
Industry Standard for AM Stereo.
We established the system's
viability during the 1979NAB Show.
The politically-inspired
"market-place" decision hasn't
affected the technical performance
of the PMX System one bit.

Hearing is believing.
With the PMX System, AM Stereo
music sounds like FM Stereo
music. So it makes for higher
listener appeal and better
numbers: For audience and the
bottom line.
The Winning Combination
Our Type 302A Exciter, developed
for the PMX System, and our new
Type PMX-SM I AM Stereo
Modulation Monitor give you a
superior package for AM Stereo
broadcasting.
We've built a world-wide
reputation for high-quality AM
transmitters that offer unmatched

0

0

on-air reliability with complete
transparency.
Ultimately, the day-to-day
operation of your AM Stereo
System will depend upon
equipment and service.
We stand on our track record of
providing the best of both.
If you're considering AM Stereo, or
if you just want more facts, give us
a call. You can't lose.
Continental Electronics Mfg. Co.
PO Box 270879Dallas, Texas 75227.
Phone: (214) 381-7161

© 1983 Continental Electronics Mfg. Co.15452
Ca-M tLK...L" ta..L f'te.ctlunt Lc.L
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SAVE
$340°0

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
6·30·84

Comex Systems
2 Columbia Drive
Amherst,
N.H. 03031
(603)889-8564
Telex 953120

COMB<
SYSTEMS

A Division of the Successor Corporation
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Table l.
NATAS EMMY Engineering Award recipients.

1948: Charles Mesak, Don Lee Television, for Phasefader.

1949: Harold W. Jury, KTSL, Los Angeles, for the synchronizing coordinator
that allows superimposition from more than one location.

1950: Orthogram TV amplifier by KNBH-NBC.

1954: NBC, color TV policy and Burbank Color-John West (best technical
achievement).

1955: RCA tricolor picture tube (best engineering technical achievement).

1956: Development of videotape by Ampex and further development and prac
tical applications by CBS; dual entry (best engineering or technical achieve
ment).

1957: Engineering and camera techniques on Wide Wide World-NBC (best
engineering or technical achievement).

1958-1959: Industry-wide improvement of editing of videotape as exemplified by
ABCICBS/NBC (best engineering or technical achievement).

1959·1960: The new General Electric supersensitive camera tube, permitting
colorcasting in no more light than rieeded for black and white (best engineering
or technical achievement).

1960·1961: Radio Corporation of America, Marconi's Wireless Telegraph Ltd.,
English Electric Valve Ltd., for the independent development of the 4%-inch im
age orthicon tube and camera (outstanding engineering or technical achieve
ment).

1961·1962: ABC videotape expander (VTX) slow-motion tape developed by ABC,
Albert Malang, chief engineer, Video Facilities (outstanding engineering or
technical achievement).

1965-1966: Stop Action Playback, MVR Corporation and CBS; and Early Bird
satellite, Hughes Aircraft and Communications Satellite Corporation (individual
achievements in engineering development).

1966-1967: Plumbicon tube, N.V. Philips Gloeiiampenfabrieken; and highband
videotape recorder, Ampex Corporation (individual achievements in engineering
development).

1967·1968: British Broadcasting Corporation, for the electronic field-store color
TV standards converter (outstanding achievement in engineering development).

1968·1969: Eastman Kodak, for the ME-4 process (outstanding achievement in
engineering development). ·

1969·1970: Apollo color television from space-for the conceptual aspects, an
EMMY Award was presented to the Video Communications Division of NASA;
and for the development of the camera, an EMMY Award was presented to
Westinghouse Electric (outstanding achievement in engineering development).

1970-1971: The Columbia Broadcasting System, for the development of the col
or corrector that can provide color uniformity between TV picture segments and
scenes shot and recorded under different conditions at different times and loca
tions; and the American Broadcasting Company, for the development of an
open-loop synchronizing system that enables the simultaneous synchroniza
tion of any number of color programs from remote locations (outstanding
achievement in engineering development).

1971-1972: Lee Harrison Ill, for the development of Scanimate, an electronic
means of generating picture animation (outstanding achievement in engineer
ing development).

1972-1973: Sony, for the development of the Trinitron, a picture tube providing
good picture quality in color TV receivers; and CMX Systems, a CBSIMemorex
company, for the development of a videotape editing system using a computer
to aid the decision-making process, store the editing decisions and implement
them in the final assembly of takes (outstanding achievement in engineering
development).

1973·1974: Consolidated Video Systems, for the application of digital video
technique to the time base corrector; RCA, for its leading role in the develop
ment of the quadraplex videotape cartridge equipment; and the Telecopter, to
John D. Silva for the conception and expertise, and to Golden West Broad
casters for its realization (outstanding achievement in engineering develop
ment).

1974-1975: Columbia Broadcasting System, for spearheading the development
and realization of the electronic newsgathering system; and Nippon Electric
Company, for development of digital TV frame synchronizers (outstanding
achievement in engineering development).

Continued
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West Coast, the Academy of Televi
sion Arts and Sciences (AT AS).
To complete this report. BE con

tacted both organizations. The AT AS
agreed to send data, but did not do so.
John Cannon, NATAS president, sup
plied Hie data reported here. Note that
the NATAS was formed in 1948, and
the ATAS was formed in 1977, ac
counting, in part, for the spread in
data for various awards reported.

1981-1982. David J. Fenton (right) of
Rank Cintel receives his company's
Special Citation for its development of
the Digiscan frame store for the flying
spot telecine system from Cannon.

1981-1982. Hans Groll (left) of Robert
Bosch receives the Special Citation for
his company's development and im
plementation of CCD telecine technol
ogy from Cannon.

11O Broadcast Engineering May 1984

Continued

1975·1976:Sony Corporation, for the U-matic videocassette concept; and
Eastman Kodak, for the development of Eastman Ektrachrome video news film
(outstanding achievement in engineering development).

1976-1977:General Electric Company, for the first application of the vertical in·
terval reference (VIR)signal system to TV receivers (outstanding achievement in
engineering development).

1977·1978¡CBS, for the development of the digital noise reducer (Renville H.
McMann Jr. and J. Kenneth Moore); PBSEngineering, for the technical develop
ment of the Public Television satellite; and Thomson-CSF Laboratories, for the
development of the digital noise reducer (outstanding achievement in the
science of TV engineering).

1978-1979:Ampex, for the development of the compatible 1-inch Type C For
mat; and Sony Video Products Company, for the development of the compatible
1-inch Type C Format (outstanding achievement in the science of TV engineer·
ing).

1979-1980: Panasonic, for the introduction of digital techniques for the produc
tion of video special effects; and Nippon Electric, Quante! Ltd. and Vital In·
dustries, individually, all for the development and implementation of digital
techniques for the production of video special effects (outstanding achieve·
ment in the science of TV engineering).

1980-1981: lkegami Electronics, RCA, CCSD and Video Systems, individually,
all for the development of digital computer techniques for the automatic align·
ment of color TV studio cameras; CBS, for the original concept, assisting in the
development and on-air use of the first digital electronic still-store system; and
Ampex, for the engineering development of the first digital electronic still-store
system (outstanding achievement in the science of TV engineering).

1981·1982: Eastman Kodak and Fuji Film, individually, both for the research
and development of a new film technology that led to the introduction of the
new high speed color negative film (outstanding achievement in the science of
TV engineering).

Table II.
NATAS EMMY Engineering Special Citation recipients.

1968-1969:Columbia Broadcasting System, for the development of the digital
control technique used in the Minicam miniaturized TV color camera.

1969-1970:Ampex, for the development of the HS-200 color TV production
system.

1970-1971:General Electric, for the development of the portable earth station
transmitter that has provided the only means of getting color TV pictures of
Apollo splashdowns and recoveries via satellite to the mainland for worldwide
distribution to the viewing public; and Stefan Kudelski, for his design of the
Nagra IV recorder.

1971-1972: Richard E. Hill and Electronic Engineering Company of California,
for the development of a time code and equipment to facilitate the editing of
magnetic videotape; and National Broadcasting Company, for the development
of the Hum Bucker, which provides a practical means to correct a picture
transmission defect commonly encountered on remote pickups.

1974-1975:The Society of Motion Picture and Television Engineers (SMPTE),for
the technical development of the universal videotape time code.

1975-1976:Tektronix, for leadership in development of equipment for verifying
TV transmission performance in the vertical interval.

1978·1979:The SMPTE, for the standards work associated with the compatible
1-inch Type C videotape format.

1980·1981:Marconi Electronics, for engineering innovation in the design and
development of a system for the automatic alignment of color TV studio
cameras.

1981·1982: Rank Cintel, for its research and introduction of the Digiscan frame
store for the flying spot telecine system; Robert Bosch Fernsehanlagen Com·
pany GmbH, for development and the implementation of the CCD telecine
technology; British Broadcasting Corporation, Research Department, for the
early development and research work on the CCDscanner telecine technology;
and Arthur C. Clarke, for his early theory, studies and writings concerning the
possibility of stationary satellite transmission to large areas of the earth.

Continued
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He's 51/;, going on 6 and he isn't a genius. But
the Marconi Line Array Telecine 83410 doesn't
need a genius.

Unlike other telecines, the Marconi 83410 is
fully digital. That means, among other things, it
can deliver full performance within two minutes
from the time you switch on. It does not require
tweak ng or day-to-day adjustments,
and there is no registration drift or tubes
to replace. The stability of its electronics
issimply superb'

Once it's started, you'll appreciate the Marconi
83410 for its fully digital processing and CCD
image sensors that provide an extraordinarily
true video picture. Moreover, the Marconi 8341O
has a light bias facility that resolvesdark areas of
the film. It converts into all international standards
and interfaces with all available color correctors.

For more information on specifica
tions and the cost of the Marconi 8341O,
call us in New Jersey (201) 767-1000 or
in California (213) 466-5066.

A.F. ASSOCl~TES INC.
ADVANCED SYSTEMS AND PRODUCTS FOR THE VIDEO INDUSTRY
AFA PRODUCTS DIVISION 100STONEHURST COURT, NORTHVALE,NJ 07647
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Continued

1982-1983:Ampex, for the engineering development of the first transparent·
quality real time digital effects system with off-axis rotation, true third·
dimension perspective and ultrasmooth motion, which made multiple-pass
operation possible without signal deterioration; the European Broadcasting
Union, for achieving a European agreement on a component digital video studio
specification based on demonstrated quality studies and for its willingness to
subsequently compromise on a worldwide standard; the International Radio
Consultative Committee of the ITU(CCIR),for providing the international forum
to achieve a compromise of national committee positions on a digital video
studio standard and to achieve agreement within the 1978·'82 period; RCA
CCSDVideo Systems, for its pioneering efforts in the development of an elec
tronic hand-held recording camera and the development of a system for
newsgathering on videotape using a single integrated unit containing camera,
recorder and battery; SMPTE, for its early recognition of the need for a digital
video studio standard, its acceptance of the EBUproposed component require·
ment and for the development of the hierarchy and line lock 13.5MHz demon
strated specifications, which provided the basis for a world standard; 3M, for
pioneering the development of the first industry-accepted videotape; Xerox, for
its pioneering support of research leading to the development of the first elec
tronic graphic creative system; Mel Sater, for his contribution to the develop·
ment of the first industry-accepted videotape; and Richard Shoup, for his con·
cept and development of the first electronic graphic creative system, which has
led to the importance of videographics in television today.

Table Ill.
ATAS Engineering Award recipients.

These awards are presented to an individual, company or organization for
developments in engineering that are so extensive an improvement on existing
methods or so innovative that they materially affect the transmission, recording
or reception of television.

1976-1977:An EMMY to American Broadcasting Company for leadership 'In
establishing circularly polarized transmission to improve TV reception; and a
Citation to Varian Associates for improving the efficiency of UHF klystrons.
1977-1978:An EMMY to Petro Vlahos of Vlahos-Gottschalk Research Corpora·
tion for the invention and development of the LilTIMATTEvideo-matting device;
and a Citation to the Society of Motion Picture and Television Engineers for ex·
peditiously obtaining industry agreement on the t-lnch Type C continuous field
helical recording standards.

1978-1979:An EMMY to Ampex for developing its automatic scan tracking sys
tem for helical videotape equipment; and a Citation to Magicam for developing
real time tracking of independent scenes.

1979-1980:An EMMY to National Bureau of Standards, Public Broadcasting
Service and American Broadcasting Company for their development of the
closed-captioning-for-the-deaf system; a Citation to David Bargen for the
development of the 409and TRACEcomputer program used in off-line videotape
edi.ting; a Citation to Vital Industries for its pioneering development of digital
manipulation technology; and a Citation to Convergence for the videotape
editing systems using a joystick control, as incorporated in its CS-100videotape
editing system.

1980-1981:An EMMY to Rank Cintel for outstanding achievement in engineer·
ing development of the Mark Ill Flying Spot Telecine.

1981-1982:An EMMY to Hal Collins for video editing system; an EMMY to
Dubner Computer Systems for the CBG videographics/animation/character
generator/paint system; and a Citation to Chapmans Studio Equipment for the
development of the Crane System.

1982-1983:An EMMYto Eastman Kodak, for the development of the high speed
film 5294-7294with color negative film imprint quality; a Citation to lkegami
Electronics and CBS, for the engineering development of the EC-35camera; and
a Citation to Ampex for the development of the ADO digital effects unit.
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In one of the most unusual
settings in history, astronauts
and broadcasters congratulate
each other at EMMY functions
in 1968, held in Carnegie Hall.
Astronaut, (from left) Eugene
A. Cernan, Thomas B. Stafford
and John W. Young received
EMMY awards for their spec·
tacular color telecasts from
the Apollo 10 space mission.
Representing CBS are Joseph
A. Flaherty (center), general
manager, Engineering and
Development, CBS Television
Network, and Renville H.
McMann Jr., vice president,
Engineering, CBS Labora·
tories, Stamford, CT. McMann,
who helped make the
astronauts' mission success
ful, was instrumental in the
development of the color con·
version system used to bring
live color TV coverage from the
Apollo 10voyage to a world au
dience. For this leadership,
CBS received the engineering
EMMY Award in 1970-1971.

At the meeting shown, CBS
received the first-ever Special
EMMYCitation for engineering
development. CBS was hon
ored for the 'development of the
Minicam Mark VI hand-held
broadcast camera system that
used advanced computer tech·
niques to improve live color
telecasts of sporting news
events, adding a new degree of
mobility to TV coverage. This
flexible system, weighing ap
proximately 50 pounds with its
companion electronics back·
pack, produced color pictures
with the same quality as studio
cameras weighing as much as
200 pounds. For his leadership
in this development, Flaherty
generally has been acknow
ledged to be the father of ENG.

Continued on page 122
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IBC
84

10th International Broadcasting

Convention

21-25 September 1984
IBC 84 will be held at the Metropole Conference and Exhibition Centre

BRIGHTON UK

The TECHNICAL PROGRAMME of papers by specialist authors and discussions will cover
new technologies including satellite, cable systems and other developments for sound,
television and related information services.

The IBC EXHIBITION complementing the technical sessions will have the latest professional
broadcasting equipment on display and demonstration by leading world manufacturers.

The SOCIAL PROGRAMME during the Convention will include a Reception and a special
Ladies Programme of talks and demonstrations and visits to places of interest.

FURTHER INFORMATION can be obtained by returning the reply coupon below.

~------------------------------------(·:.i) -
The IBC Secretariat, The Institution of Electrical Engineers,
Savoy Place, London, United Kingdom WC2R OBL.
Telex: 261176 Telephone: 01 240 1871

Please send further details of /BC 84 to:

Name Position .

Company/Organisation .

Address .
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Continued from page 112

From a modest beginning in 1961,
the International TV Symposium and
Technical Exhibition of Montreux,
Switzerland, has grown steadily to
become one of the world's most im
portant meetings for TV technology.
Since its second meeting, the sym

posium has been holding awards pres
entation programs recognizing
outstanding TV technical develop
ments. The early awards, which
honored 42 industry leaders, were
designated Montreux Citations. At the
10th Montreux Symposium in 1977,
the Citation became the Montreux
Achievement Gold Medal, which
honors a specialist's outstanding
achievement in developing new tech
niques or equipment that have sig
nificantly improved TV engineering.
A special committee, headed by E.

Castelli of Rome, grants the award.
The committee comprises eight TV ex-

Ryo Takahashi (center), the 1983 Montreux Achievement Gold Medalist,
with Takashi Fujio (left), NHK Technical Research Laboratories, and
Masahiko Morizono, deputy president, Sony Corporation.

upJfC,
from CALAWAYENGINEERING

upMC is today's
interfaee for

today's maehiues

Fr:-::!i-.------- --------··r::; "¡"'
,~L.~~-:~.JL ..•e • L;:: #; •.,. ¡

available for:
AMPEX/VPR-3• OTARI/5050 Miii

SONY/BVH-2000• SONY/BVU-800/820•
SONY/BVW-10• ADAMS-SMITH 2600

Compatible with /SC Superedit" and
CMX* Computer Editing Systems

"Registered Trademarks of Ampex, Sony,
Orrox Corporations & Interactive Systems Company

CALL OR WRITE
CALAWAY ENGINEERING

49 SOUTH BALDWIN AVENUE I PO. BOX 323
SIERRA MADRE, CA 91024 I (818) 355-2094
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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
BCOl
Broadcast/Video
Production Mixer
The BC01 has a variety of

input and output modules AMEK CONSOLES, Inc. U.S.A.
including mono and stereo 11540Ventura Boulevard
mic-line channels, and ster- Studio City, California 91604
eo line channel, all bal- (213) 508-9788
anced. Standard configura- AMEK SYSTEMS & CONTROLS, Ltd.
tions are 8/4 and 12/4; mono Islington Mill, James Street
and stereo channels may be Salford M3 5HW,England
mixed in the same chassis. 061-834-6747
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WE WROTE THE BOOK
ON TIME CODE-~EECO designed the first prac

tical time code editing system in
1967. We pioneered video editing by
helping establish SMPTE/EBU time
code standards and by engineering
the first SMPTE/EBU time code
generators and readers.

More recently, we contributed
to the SMPTE/EBU recommended
practice for vertical interval time
code (VITC) and developed
microprocessor-based· editing equip
ment using VITC.

The industry leader, we offer a
full line of precise and reliable time
code generator and reader compo
nents. Easily interfaced to your studio
equipment, all of our products are
available from our Authorized
Distributors.

And, when we say "we wrote
the book on time code"-we mean it.
For your FREE copy of our famous
time code handbook, call our Video
Products Customer Service Depart-

ment, (714) 835-6000 Ext. 419, or
write EECO Incorporated, 1601 E.
Chestnut Ave., P.O. Box 659, Santa
Ana, CA 92702-0659.

Ask for the time code book and
the name of your nearest EECO
Authorized Distributor.

EECD®
Computer Controls For Video Production

The
Penny
&Giles
Feel in
Rotary
Fader.
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from Penny& Giles continue a
tradition of incomparable perfor
manee, matchless quality, total

reliability.They'll giveyou the same
level of excellence you've come to

expect with Penny& Giles' linear faders.

Discovera newstandard
of rotary action.

Nothing approaches the
technology of Penny & Giles'

new rotary faders:
- Ultra-smocth rotary action
• Mono or stereo (optional)

- Maintenance-free
= Fullysealed construction

•Up to eight outputs per fader
-Audio, linear or pan pot taper

• Detents and switches (optional)
For the complete story on Penny & Giles'

new rotary fader, call or write:

As seen at NAB, LasVegas.

Compareand there's no
comparison.

Nothing compares with Penny&
Giles' world-famous smooth-as-glass
feel. These totally new rotary faders
1640Fifth Street, Santa Monica, CA9!)401· Phone: (213) 393-0014-Telex: 652337

o Penny &Giles
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perts from seven countries. The 1983
Gold Medal was awarded to Ryo
Takahashi, retired from NHK Japan,
for his pioneering work in HDTV -
steering its research and developing
its potential.

Montreux
Symposium
Citation

recipients
<1961-1975)

Fred P. Adler
Eugene Aisberg
Noel Ashbridge
G. A. Boutry

George H. Brown
Walter E. Bruch
Allen B. DuMont

Erik Esping
Donald G. Fink
Walter E. Gerber

Charles P. Ginsburg
J. Groszkowski
J. Haantjes

Georges Hansen
Charles J. Hirsch
August Karolus
M. J. Krivosheev

Bernard D. Loughlin
A.O.A. Maurice
Claude Mercier
Werner Nestel

Joseph Polonsky
Maurice Ponte
Hans Pressler

Hans Rindfleisch
David Sarnoff
Fritz Schroeter
P. V. Shmakov

Isaac Shoenberg
V. l. Siforov

Josef Sliskovic
F. Howard Steele
V. L. Svoboda

Kenjiro Takanayagi
Richard Theile
Georges Valensi
Hidetsu Yagi

Vladimir K. Zworykin
J.L.E. Baldwin
M. Morizono
Henri Mertens

Daniel Sauvet-Goichon
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HANNAY REELS
GET YOU IN
AND OUT FAST.

Save precious seconds in set
up, tear-down time. Just pick
up the durable, lightweight
Hannay Portable Cable Reel,
and go. When the story's in the
can, direct rewind makes pick
up easy. And the Portable Cable
Reel is compact to take up
minimal storage space.

It's the newest addition to our
complete line of cable reels, for
an even bigger selection of
unlimited sizes, shapes and
capacities to choose from.

When it comes to getting in
and out fast, no other reel is
"remotely" as efficient as a
Hannay Reel!

CLIFFORD B. HANNAY & SON. INC., 600 EAST MAIN STREET
WESTERLO, NEW YORK 12193•TELEPHONE (518) 797-3791
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The Montreux
Achievement
Cold Medal

<1977-present>

The 10th Symposium marked
the first time that a special gold
medal was awarded to a recipient
for outstanding technical achieve
ment in the field of television. Se
lected by the award committee
were John Baldwin (United King
dom)and Claude Mercier (France).

Baldwin is the head of the video
and color section of independent
Broadcasting Authority's experi
mental and development depart
ment. Under his direction the
laboratory developed the digital
intercontinental conversion equip
ment (DICE),which made possible
2-way exchange of TV programs
between 625/50 and 525/60 color
TV systems, without appreciable
loss of quality.

Mercier is the former technical
director of the ORTF, the French
National TV Network. His con
tributions include guiding TV
broadcasting developments in
Europeand generating basic plan
ning methods for satellite broad
casting. He also served for many
years as chairman of the EBU's
technical committees.

Subsequent Gold Medal win
ners are as follows: 1979, J. A.
Flaherty, CBS, New York, for the '
development of the concept and
operational implementation of
electronic newsgathering (ENG);
1981,Richard Taylor, Quantel Ltd.,
Great Britain, for the development
of INTELLECT,an interactive real
time image processing system for
use in broadcast television; and
1983,RyoTakahashi, NHK,Tokyo,
for envisioning the potential of
high definition television (HDTV)
and steering its research and
development.

The National Association of Broad
casters (NAB) presents a number of
awards to individuals in recognition
of outstanding achievements. Among
these are the Distinguished Service
Award, the Grover C. Cobb Award
and the Engineering Achievement
Award.
This final award is of special in

terest because it represents NAB's
highest recognition of technical at
tainment. Past recipients of this
award are world-renowned for their

outstanding contributions to advanc
ing broadcast technology. These re
cipients are listed in Table I. (Note
that these awards themselves are
celebrating their 25th anniversary,
just as Broadcast Engineering is.)
As announced in our March and

April 1984 issues, Otis S. Freeman,
director of engineering, Tribune
Broadcasting Company, will receive
the 1984 Engineering Achievement
Award at NAB-'84/Las Vegas. Among

Continued on page 130
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R-42 diversity receiver• Now with GaAsFET's.

Improved sensitivity and system range, with ultralow noise.
Cetec Vega's top-of-the-line PRO
PLUS R-41 and R-42 wireless
microphone receivers have quickly
become the worldwide standard
of excellence. Overall quality of
the PRO PLUS wireless system is
equal to wired microphone systems,
with respect to dynamic range,
signal-to-noise ratio, distortion,
etc. Weinvite your comparisons.
Check these features of the new,
improved PRO PLUS receivers:
• GaAsFET front end.
Provides the highest achievable
sensitivity for maximum system
range. Also incorporates a high
performance helical filter.

• Lowest distortion.
0.25% maximum, 0.15% typical.

• Measurably the highest signal
to-noise ratio and widest
dynamic range.
Quiet as a wire. With DYNEX ll
(a new standard in audio pro
cessing), SNR is 101 dB (108 dB
A-weighted). System dynamic
range is 133 dB including trans
mitter adjustment range, from
input for maximum nondistorting
gain compression to noise floor.

• "Infinite gain" receiver.
Improved performance in the
critical threshold region, superior
handling of multipath condi
tions, better SNR, and constant
receiver audio output level.

• Professional audio circuits.
Output is adjustable from +20

dBm to -60 dBm in four ranges.
Also featured are selectable phas
ing and 0.2-watt independent
headphone amplifier.

• True dual-receiver diversity.
The R-42 diversity system is the
most reliable method to avoid
dropouts. The R-41 nondiversity
receiver has all of the other
features of the R-42.

PRO PLUS wireless-microphone
systems achieve the highest per
formance possible with today's
advanced technology.
Write or call for further informa
tion and location of your nearest
dealer: Cetec Vega, P.O. Box 5348,
El Monte, CA 91734. (818) 442-0782.

The best wireless
gets even better.

vu
-'0-7 -5 -3-2 -1

-20 • • 40' ED• a'o
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Introducing video tape with the quality,
dependability, consistency, and backup
service you expect from Kodak.

The virtues that have made Eastman
Kodak Company the first name in film
are now yours in new Eastman profes
sional video tape.

A world leader in imaging technology
for more than a century brings you a
brand of video tape so good that we
stake our reputation on it.

So can you. Because Eastman profes
sional video tape offers you a unique
combination of benefits.
© Eastman Kodak Company. 1984

Quality. Try our video tape and experi
ence its quality. You'll see that Eastman
professional video tape meets the same
stringent performance standards that
characterize all Eastman products
Dependability. Establishing a reputa
tion for reliability takes time and com
mitment. Our record speaks for itself To
satisfy your need for dependability, our
products are made to our own demand
ing specifications.
Consistency. As the world's leading
manufacturer of photographic film,
Kodak appreciates the critical impar-

tance of video tape product consistency
Therefore. Eastman video tape is manu
factured according to our strict unifor
mity requirements.
Technical service. You can count on our
field force of skilled sales and engineer
ing representatives to help you get the
most from Eastman video tape
products
Availability. You don't have to wait for
Kodak to set up shop We aiready oper
ate a worldwide marketing network. And
a dealer organization also will soon be
ready to supply you with Eastman pro-
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fessional video tape .. when and where
you need it

You have the option of professional
quality and broadcast-quality Eastman
professional video cassettes in both
V2-inch (VHS and Beta) and %-inch
(U-Matic, standard and mini) cassette
sizes. Broadcast-quality I-inch tape
(helical "B'' and "C" format) is sched
uled to be available in mid-1984.We
offer an excellent selection of video
cassettes and video tapes for usewith
NTSCas well as PAL/SECAM TV
systems.

Now is the time for you to discover
what the new name in professional
video tape can do for you. To learn
more. contact your Kodak sales and
engineering representative
ATLANTA 14041351-6510 NEW YORK 12121930-7500
CHICAGO 13121654-5300 SAN FRANCISCO14151928-1300
DALLAS 12141351-3221 TORONTO 14161766-8233
HOLLYWOOD 12131464-6131 VANCOUVER 16041926-7411
HONOLULU 18081833-1661 WASHINGTON. DC 17031558-9220
MONTREAL 15141761·3481

EASTMAN Professional Video TapesOverseas.call the local Kodak company
Motion Picture and Audiovisual Markets
Division. Eastman Kodak Company,
343State Street. Rochester.NY 14650
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Continued from page 126

ABC's Julius Barnathan
(left) receives the 1982
Engineering Achievement
Award at NAB-'82/Dallas
from Tom Keller, NAB
senior vice president,
Science and Technology ..

-· - • ··~·· .·:f\ ..·-· - -·,_
• Measurem~fltDomain: i:ulHield. any ifüi\iiduzll~
selected line, any individuar,·spbt" <4µ,Sx10line-s>;

- ~· - ~
• IEEE-488<CJPIElBuscompatible

·Video Level \1easurement:,Lumiriance·bar
amplitude, or Ihdívtdual test-points selectable
ín steps ot t ,•.s-ranqe: -sooro +1500m\/l

• Noise Mec:surement: Luminance <peakor rrns)
or cnrorntrance <AMor q,Ml.Range:o-so dB
refer:ncedto ?14mv <S25uresi. 700mv <625
lines:. or acn.aí luminance-bar amontuoe.

Send for our new catalog

~
ROHDE& SCHWARZ
13 Nevada Drive, Lake Success, N.Y. 11042 • (516)488-7300 •Telex 96-0072
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Distinguished
service Award

Before a packed house of
friends and colleagues, Vincent T. "
Wasilewski, former NAB presi
dent, received the NAB's Distin
guished Service Award, the indus
try's highest honor, at NAB-'83/
Las Vegas.
The award, established in 1953,

is presented to a person who has
made "a significant and lasting
contribution to the American
system of broadcasting by virtue
of a singular achievement or con
tinuing service for or on behalf of
the industry."

As reported in our March and
April 1984 issues, this year's
award winner is Elton H. Rule, vice
chairman, American Broadcasting
Companies, New York. The roster _
of recipients for the NAB -
Distinguished Service Award is
shown in Table l.

Table l.
Distinguished Service Award

recipients.
1953: David Sarnoff
1954: William S. Paley
1955: Mark Ethridge*
1956: Robert E. Kintner
1957: Herbert Hoover
1958: Frank Stanton
1959: Robert W. Sarnoff
1960: Clair R. McCollough
1961: Justin Miller*
1962: Edward R. Murrow
1963: Bob Hope
1964: Donald H. McGannon
1965: Leonard H. Goldenson
1966: Sol Taishoff
1967: Chet Huntley/David

Brinkley
1968: Lowell Thomas
1969: John Fetzer
1970: Rosel Hyde
1971: Neville Miller*
1972: Billy Graham
1973: Ward Quaal
1974: Richard W. Chapin
1975: George B. Storer
1976: Julian Goodman
1977: Harold Krelstein
1978: J. Leonard Reinsch
1979: Jack Harris
1980: Arch Madsen
1981: Donald Thurston
1982: Walter Cronkite
1983: Vincent T. Wasilewski*
1984: Elton H. Rule

"Former NAB president.

Continued
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Fidelipac announces
Dynamáxbroadcast tape.

Here's Dynamax." A new brand of brilliant audio
tape, formulated to satisfy the special require
ments of the broadcast professional.

It was too tough for outside suppliers to
consistently meet our rigid specifications for lube
tape. And there was simply noway we would
compromise the quality of our product.

So,we built a brand new manufacturing
facility, and had each piece of production equip
ment designed to our own specs. Now we can
monitor and control the manufacture of every

inch of tape we put in our cartridges.
The result is dazzling. Dynarnax broadcast

tape sounds great. And Fidelipac cartridges
loaded with Dynamax will give you 10,000plays
or more. Better than twice that of any other
tape available.

Yoube the judge. Test it yourself.
We'd like to send you a sample Master Cart 1"'

loaded with Dynarnax. Just circle our number
on the reader response card in this magazine, or
write to us at the address below.

~ FIDELl!PAC®\J r:..J EIROAOCAST TAl'E PRODUCTS

F1clcl1pacCor;Jo1at1onOP.O Box808 O Moorestown.'!J08057 O USA Cl 609-235-J~JOOTELEX710-'897-0254 O To11Free80G-HCTTAPE
'"/)yflama.r·· 1rmivmu rk 11¡1plinijiu·. Circle !8'1) on Repl!y Card
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Continued

Edward O. Fritts (left), tílAB president,
presents Vincent T. Wasilewski, former
NAB presiden!, with th? 1983
Distinguished Service Award.""

Wasilewski: "A healthy skepticism and
unity is necessary for the "uture of
brcadcasting."

his many accomplishments are
leading the move to mount the
transmitting facilities tower on top of
the World Trade Center to improve

broadcast transmission in New York,
and developing gen-lock to allow pic
tures to incorporate a signal from a
remote location.

Keller (left) presents the 1983 Engineer
ing Achievement Award to Joseph A.
Flaherty of the CBS Broadcast Group.

Joining Flaherty (left) at the NAB-'83/Las Vegas award reception (from left) are: Hart
ford Gunn of Satellite Technology Corporation, guest speaker at the 1982 NAB
awards luncheon; Wallace Johnson of Moffet, Larson & Johnson, recipient of the
1981 Engineering Award; and Robert Flanders of McGraw-Hill Broadcasting, recipi
ent of the 1979 Engineering Award.
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Crover c. Cobb
Award

The Cobb Memorial Award was
created in 1975by the NAB Televi
sion and Radio Political Educa
tion Committee to honor Grover C.
Cobb, former NAB senior vice
president for government rela
tions. It is given annually to a
broadcaster or public servant who
demonstrates unusual dedication
to improving broadcasting's rela
tionship with the federal govern
ment.

Last year's recipient, Jack
Rosenthal, president, Broadcast
Division, Harriscope Broadcasting
Corporation, received the Eighth
Annual Grover C. Cobb Memorial
Award at NAB-'83/Las Vegas.

Previous winners of the Cobb
Award were former Sens. Sam Er
vin of North Carolina and John
Pastore of Rhode Island; Sen.
Robert Packwood (R-OR);the late
Thad Sandstrom, prominent Kan
sas broadcaster; David C. Adams,
former NBC board chairman;
Everitt H. Erlick, senior vice presi
dent and general counsel, Amer
ican Broadcasting Companies;
and the late William Carlisle, long
time NAB vice president.

As this issue goes to press, the
NAB is announcing this year's
award winner: Peter Kenney, NBC
Washington (retired).
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):":~

TTOOOOOFHtransmitters in
par.:illel. backed up by a single
·TTdOOOOFH.

lfl today's competitive envi-
' ronment, a station such as
WNPJ- TV needs the perter
manse and reliability that is
designed into every Larcan
transmitter. It also needs the
back up and commitment to the

';business which Larcan. a
corripany that specializes in RF.
can provide.

Increasingly broadcasters in
large and small markets are
joini[lg the new tradition by
taking advantage of Larcan's
Model "F" transmitters .

-.' , ·. WNEv- Tv's TTP60FH transmitter
". (two TTC30000FH's in parallel
· · for a total output of 60 kW visual,

'.6 kW aural)

.".!
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Find out what it can do for
you by contacting:
LARCAN COMMUNICATIONS
EQUIPMENT INC.
6520 Northam Drive
Mississauga, Ontario
Canada L4V 1H9
Telephone (416) 678-9970
Telex 06-968055
In the USA:
Lewis F.Page
14440 Cherry Lane Court
Suite 201
Laurel. Ma¡yland 20707
Telephone (301)490-6800

I .AD~_____ ._.
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CONNECTORS AND
MICROPHONE CABLES

~
BLANK-LOADED

AUDIO CASSEITES

NAB
BROADCAST CARTRIDGES

CASSEITE BOXES,
LABELS, ALBUMS

-
Recording Supply Div. of Polyline Corp
1233 Rand Road, Des Plaines IL 60016

(312) 298 - 5300
35
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~CORNELL
-DUBILIER

Mica Capacitors
STOCK

VACUUM
CAPACITORS

ITTJENNINGS
SURCOM ASSOCIATES, INC.

305Wisconsin Avenue
Oceanside, California 92054

(619) 722-6162
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Table l.
Recipients of the NAB Engineering Achievement Award.

1959: John T. Wilner, vice president, Engineering, Hearst Corporation,
Baltimore.

1960: Commissioner T.A.M. Craven, FCC.

1961: Raymond F. Guy, consultant.

1962: Ralph N. Harmon, vice president, Engineering, Westinghouse Broad
casting, New York.

1963: Dr.George R.Town, dean of engineering, Iowa State University, Ames, IA.

1964: John H. DeWitt Jr., president, WSM, Nashville, TN.

1965: Edward W. Allen Jr., chief engineer, FCC.

1966: Carl J. Meyers, senior vice president and director of engineering, WGN
Continental Broadcasting, Chicago.

1967: Robert M. Morris, staff consultant, engineering department, American
Broadcasting Companies.

1968: Howard A. Chinn, director, general engineering, CBS Television Network,
New York.

1969: Jarrett L. Hathaway, senior project engineer, NBC Television Network,
New York.

1970: Philip Whitney, general manager, WING,Winchester, VA, and supervisory
engineer for Richard F. Lewis radio stations.

1971: Benjamin Wolfe, vice president, Engineering, Post-Newsweek Stations,
Washington, DC.

1972: John M. Sherman, director of engineering, WCCO, Minneapolis.

1973: A. James Ebel, president, president and general manager, KOLN-TV/
KGIN-TV, Lincoln, NE.

1974: Joseph B. Epperson, vice president, Engineering, Scripps-Howard Broad
casting, Cleveland.

1975: John D. Silva, director, research and development, Golden West Broad
casters, Los Angeles.

1976: Dr. Frank G. Kear, consulting engineer, Washington, DC.

1977: Daniel H. Smith, senior vice president, Engineering, Capital Cities Com
munications, Philadelphia.

1978: John A. Moseley, president, Moseley Associates, Goleta, CA.

1979: Robert W. Flanders, vice president and director, Engineering, McGraw
Hill Broadcasting, Indianapolis.

1980: James D. Parker, staff consultant, telecommunications, CBS Television
Network, New York.

1981: Wallace E. Johnson, executive director, Association for Broadcast
Engineering Standards, Washington, DC.

1982: Julius Barnathan, president, Broadcast Operations and Engineering,
American Broadcasting Companies, New York.

1983: Joseph A. Flaherty, vice president, Engineering and Development, CBS
Broadcast Group, New York.

1984: Otis S. Freeman, director, Engineering, Tribune Broadcasting, and senior
vice president, Engineering, WPIX, New York.

Editor's note:
BE adds its congratulations to this distinguished group for its dedication to broadcasting. Many of

these recipients have contributed over the years to editorial and industry news in BE.
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The National Radio Broadcasters
Association (NRBA) does not give an
award dedicated to engineering
achievements. However, it does give
the Golden Radio Award for broad
casting, and it participates in the Arm
strong Awards presentations.
In past issues, BE has presented

some of the Golden Radio Award
recipients. In our December 1978
issue on page 62, NRBA president Jim
Gabbert is shown presenting the
award to Rep. Lionel Van Derlin for
his courageous efforts toward main
taining a free radio broadcast system.
In our November 1979 issue on page
22, Eric Severeid, celebrated news
commentator, is shown receiving the
award in recognition of pioneering
years in radio news reporting and
analysis.
More recent Golden Radio Award

recipients include the following:
1980-Gene Autry, for his pioneering
efforts in broadcasting, as an enter
tainer and station owner; 1981-Gor
don McLendon; 1982-Paul Harvey,
radio news commentator; and 1983-
Walter Cronkite, CBS news commen
tator. Earlier winners include Lowell
Thomas, Sol Taishoff and Harold
Kassens.
As previously mentioned, the NRBA

also participates in presenting the
Armstrong Awards. The Armstrong
Memorial Research Foundation was
organized by friends and associates
of Maj. Edwin H. Armstrong
(1890-1954), whose revolutionary in
ventions included FM radio. The
foundation strives to honor Arm
strong's memory by perpetuating the
principles that guided him in a life
devoted to the perfection of electronic
communications. This standard led
the foundation to establish the Arm
strong Awards in 1964 to encourage
and reward quality standards in radio
broadcasting.
The Armstrong Awards are given

for excellence and originality in creat
ing and presenting AM and FM radio
programs of the greatest possible
benefit to the audience to which they
are directed. These awards are the on
ly one of their kind exclusively for
radio. They are administered by the
foundation, which is based at Colum
bia University, where Armstrong
made many of his discoveries. NRBA
executive vice president Abe Varon is
on the foundation's board of directors.
The traditional award categories are
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Eric Severeid (left) receives the 1979
Golden Radio Award from Sis Kaplan,
newly elected NRBA president, in
recognition of his pioneering years in
radio news. In his acceptance address,
Severeid recounted the hardships and
physical dangers in the early years of
reporting, and told how hungrily the
world awaited news from reliable
reporters. Helping Kaplan present the
award is Robert Herpe, NABAchairman
of the board.

Wayne Hetrich, senior engineer, NPR.

Music, News, News Documentary,
Public or Community Service, Educa
tion, and Creative Use of the Medium.
Also, from time to time awards are
presented for Technical Achievement
in Broadcasting. The following entries
are from data submitted by
respondees other than the Armstrong
Foundation, which did not submit
material.
• In 1972, Renville H. McMann Jr.

received the Armstrong Medal
(through the Radio Club of America)
in recognition of his "outstanding con
tributions to the application of com
munication techniques to TV
systems."
One of today's leaders in television,

McMann was associated with Arm
strong in his early years in broad
casting. McMann worked initially at
Armstrong's experimental radio sta
tion in Alpine, NJ, and later at the
Hartley Research Laboratory at Co
lumbia University, a laboratory fi
nanced by Armstrong. In 1952,
McMann moved on to the field of
television, first with NBC and later (in
1955) with CBS.
• According to National Public

Radio records, Wayne Hetrich, senior
engineer, NPR, received the 1980
Armstrong Award for "significant re
search toward implementation of ma
jor developments in the state-of-the-art
broadcast electronics technology."
Hetrich was cited as a pioneer in
radio technology for designing and
implementing a cost-effective, high
quality, multiple-channel satellite
distribution system, the first created
for a radio network.
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One of the world's smallest
digital still stores is also one

of the largest.
Introducing "Snapshot" from
MCl/Ouantel. Only 12'14 inches
high by 19 inches-including
removable cartridge Winchester
disk drive!

Snapshot is not only the smallest
of MCl/Ouantel's DLS 6000 series
units-it's one of the smallest
digital still stores in the world.

Snapshot lets you capture pictures
from live asynchronous feeds,
store up to 400 of them with titles,
and replay them on demand. You
can prepare and edit sequences or
stacks of sequences. And you
can search by title.

Need more? You can increase
Snapshot's storage to 1,600 pic
tures. Or you can upgrade it to

MCl/Ouanteland "Snapshot"
are trademarks of Micro Consultants, Inc.

a DLS 6020 with on-air cuts and
dissolves. Or upgrade it further to
a DLS 6030, the most powerful
still store available with production
effects that bring an exciting look to
your stills.

If that's not enough, you can
integrate up to seven Snapshots
or other DLS 6000 series units
as workstations into our Central
Lending Library (CLL). Now you
can store over 1O,000stills at each

MCl/GUANTEL
The digital video people.

Circle (87) on Reply Card

workstation and have simultaneous
access to 100,000 more from the
CLL. Plus unlimited off-line storage
on disc cartridges or videotape.

You can even include MCI/
Quantel's Paint Box as one of the
workstations. So you can create
the finest electronic graphics ever
seen in television and have them
instantly available for on-air use as
well as library storage.

So whether you want a small
system or a big system, Snapshot
is the place to start.

Call your local MCJ/Quantel office
for more details. Or get in touch
with us directly at 415/856-6226.
Micro Consultants, Inc., P.O. Box
50810, Palo Alto, California 94303.
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The National Society of Profes
sional Engineers (NSPE) gives awards
in a wide range of engineering disci
plines. In 1983, 10 awards were given.
Of these, the development of the auto
mated field operations and services
(AFOS) will be noted here.
With the completion of the AFOS,

the United States enjoys almost in
stantaneous weather communica
tions. AFOS allows communica1ion in
less than 30 seconds between any two
National Weather Service stations.
The new system combines minicam-

puters with graphic display consoles,
and increases the rate of communica
tion by 30 times-from 100 to 3000
words/minute.
The backbone of this computerized

network is a nearly 12,000-mile-long,
telephone-quality dedicated line. This
network connects more than 200
Weather Service offices, including 12
river forecast centers, throughout the
United States. These stations serve as
entry points for the closed-loop
system. Each station can receive and
store data and forecasts, retrieve in-

formation from anywhere along the
line, and disseminate information
across the country.
AFOS was designed by the National

Weather Service, National Oceanic
and Atmospheric Administration, and
US Department of Commerce. Ford
Aerospace and Communications was
the prime contractor for the system. It
was nominated for an achievement
award by the Cincinnati Chapter of
the Ohio Society of Professional
Engineers.

Continued

The Video screenon command. crops anvpart of it to any size,and
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__.----

PICK A VIDEO SYSIE•.·
ANYONEI

Chances are we've already done one just like
it! The fact is, we've designed, fabricated and in
stalled video systems of every size and con
figura.tion-from ENG vans to large mobile
production systems, from insert stages to multi
camera production studios, from 3/ 4" editing
rooms to state-of-the art post-production suites,
film-to-tape facilities, videotape dupli- ·
cation centers, satellite network play
back facilities, etc.
That's why more and more production

and post-production companies, broadcasters,
cable operators, corporate users and advertising
agencies have come to rely on us-for our expe
rience and engineering knowhow, and our ability
to get the job done on schedule.

And they know it makes good econorníc
sense, too. Because while we're doing what we

do best, they can concentrate on doing
what they do best!

So pick a video system. And then call
us, today'

A.F. ASSOCIATES INC.
ADVANCED SYSTEMS AND PRODUCTS FOR THE VIDEO INDUSTRY

AFA SYSTEMSDIVISION 100 STONEHURSTCOURT NORTHVALENJ 07647 (201) 767-1000
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The Society of Motion Picture and
Television Engineers (SMPTE) is
devoted to advancing the technologies
of the film and TV industries. Over the
years, the society has implemented a
number of special awards to recog
nize the contributions of individuals
and organizations whose efforts have
significantly furthered these
technologies.
Certain practices and rules are com

mon to all the awards. Award commit
tees consist of five honorary, fellow or
active members of the society ap
pointed annually by the president and
confirmed by the board of governors.
The Journal Award committee is ap
pointed by the editorial vice president.
Membership in the society is not a
prerequisite for an award. Awards are
presented by the president at the na
tional conference of the society
following approval of the award by
the board of governors.
The Progress Medal is the society's

premier medal award. The Agfa
Gevaert Gold Medal, the Eastman
Kodak Gold Medal, the John Grierson
International Gold Medal Award, the
Journal Award, the Herbert T. Kalmus
Gold Medal, the Outstanding Service to
the Society Award, the Photo-Sonics
Achievement Award, the Alexander M.
Poniatoff Gold Medal Award, the
David Sarnoff Gold Medal and the
Samuel L. Warner Memorial Award
recognize achievement in special
fields of accomplishment.

Progress Medal Award
This award recognizes outstanding

technical contributions to the pro
gress of engineering phases of the mo
tion picture and/or TV industries.
Table I is a partial listing of Progress
Medalists from 1959 to the present.
This listing deletes those whose works
were limited mainly to motion picture
contributions, thus emphasizing pro
gress in television and advances in
technical photography that might be
adapted to facets of TV production.

Alexander M. Poniatoff
Gold Medal

This award recognizes outstanding
technical excellence of contributions
in the research or development of new
techniques and/or equipment that
have contributed significantly to the
advancement of audio or TV magnetic
recording and reproduction.
The committee awards the medal to

an individual. A development or in
vention in which a group has par
ticipated is considered only if the in
dividual to be honored has con
tributed the basic idea or has con
tributed substantially to the develop
ment of the idea. Preference is given
to work that has reached completion
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Table l.
Progress Medal recipients.

1959: Harold E. Edgerton, for high speed photography.

1960: Otto H. Schade Jr., for technical contributions to the progress of
engineering phases of the motion picture and TV industries.

1961: Cyril J. Staud, for research and development that resulted in significant
advances in the development of motion picture and TV technology.

1962: Frank G. Back, for work resulting in the successful development and use
of the zoom lens.

1963: Arthur C. Hardy, for pioneer work in motion picture sound recording and
later work on the theory of color reproduction.

1964: Rudolf Kingslake, for many contributions, improvements and inventions
in the field of geometrical optics and lens design.

1970: Peter C. Goldmark, for contributions to the TV industry and the record in
dustry, and for the development of the electronic video recording system.

1971: Rodger J. Ross, in recognition of his energies in the improvement of films
made for television, the adoption of sound engineering practices in TV film
operations, and the continuing education of TV and film personnel.

1973: Wilton R. Holm, for contributions to progress in several technologies in
the motion picture and TV field.

1975: W.T. Wintringham, in recognition of the broad spectrum of his
technological contributions to progress in the motion picture and TV fields.

1977: E.Carlton Winckler Sr., in recognition of his outstanding career since the
early 1930s as a lighting consultant to theatrical and TV productions, and for
contributions toward the improvement of color TV programming through the
use of proper lighting techniques.

1978: Robert E. Gottschalk, for engineering developments for tlie Panaflex
camera and other equipment.

1979: Donald G. Fink, in recognition of his many years of continuous and
significant contributions to the TV field as an engineer, author and editor.

1981: DaanZwick, in recognition of his extensive research into the image struc
ture properties and emulsion design of color films. Also, for his leading role in
the development of national and international standards for color film intended
for television, and in developing test materials for telecine alignment.

1982: Frank Davidoff, in recognition of his outstanding contribution to the mo
tion picture and TV industries, for his work in directing and motivating the
development of a sound technical approach to digital video specifications.

1983: Dr. Ray M. Dolby, for his contributions to theater sound and his continu
ing work in noise reduction and quality improvements in audio and video
systems. Also, in recognition of Dolby as a prime inventor of the videotape
recorder.

Table II.
David Sarnoff Gold Medal recipients.

1959: W.R.G. Baker, for work as chairman of the National Television System
Committee.

1962: Pierre Mertz, for development of a mathematical theory of scanning in
television and for studies of the effects of noise and echoes on the quality of TV
pictures.

1963: Henry N. Kazanowski, for engineering accomplishments in the field of
television and for his sustained drive to improve the quality and practical opera
tion of TV studio and film camera equipment.

1964: Robert G. Neuhauser, for contributions to the development of new tech
niques or equipment contributing to the improvement of camera tubes and the
engineering phases of television.

1965: Alfred C. Schroeder, for contributions to the fundamental concepts and
decisions that have gone into the development and refinement of color picture
tubes and the NTSC color system.

1966: Dr. Edward F. de Haan, for contributing many fundamental concepts and
refinements in the development of photoconductive camera pickup tubes.

1967: Alda V. Bedford, in recognition of his contributions to the development of
black-and-white and color television.

1969: Peter C. Goldmark, for continuing stimulus and contributions in the con
ception, development and usage of significant innovations in television, video
recording, and the application of TV technology in the fields of aerospace,
education, printing and medicine. Continued
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EIMAC
1934-1984
Supporting Broadcasting for 50 years
50 years of quality and depend
ability from Varian EllMAC.
EIMAC'stradition of high quality
and dependability was firmly es
tablished in 1934and continues
on in 1984. Stringent manufac
turing standards and controls,
plus EIMAC's exclusive, long
term warranty reduces transmit
ter downtime and eliminates
excessive operating overhead.
EIMAC backs its quality prod
ucts with the industry's most
comprehensive warranty pro
gram:
Warranty time for each EIMAC
tube type is specified in writing
and runs from the industry
standard of 1,000 hours or 12
months to as high as 10,000
hours and 24 months.
Specific warranties for some
popular tube types are:
4CX5000A 10,000 hours/24 months
4CX10,000D 10,000 hours/24 months

4CX15,000A 10,000 hours/24 months
4CX35,000C 10,000 hours/24 months
3CX2500A3 5,000 hours/12 months
4CX1500A 5,000 hours/ 12 months
5CX3000A 5,000 hours/12 months

Fourteen other EIMAC types
have these extended use-time
warranties. Specific warranties
for each tube type are available
from the Varian EIMAC world
wide sales organizations.
In all cases, EIMAC tubes are
100% warranted to be free of
manufacturing defects. And,
don't forget, EIMAC has a "car
cass credit" return program for
real savings on replacement
tubes,
Compare EIMAC's 50-year rec
ord of outstanding perform
ance. We guarantee EIMAC
products wiH be here tomorrow
for today's applications.

More information is available on
EIMAC tubes and warranty pro
gram from Varian EIMAC, or any
Electron Device Group world
'Wiide sales organization. See
your distribulor or contact Var
tan IEIMACtoday.

Varian BMAC
301Industrial Way
San Carlos, California 94070
Telephone: 415•592-1221
Varian EIMAC
1678S. Pioneer Road
Salt Lake City, Utah 84104
Telephone: 801•972-5000

varian
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Continued
1970: Charles H. Coleman, for many original inventions, in particular for time
domain electronic signal correction, making possible direct recovery of color
signals for videotape, and for the conception and development of highband col
or videotape recording, now accepted throughout the world as standard in TV
broadcasting.

1971: Walter Bruch, for contributing to the development of the PAL system for
color TV broadcast transmission, now standardized in many countries, and for
his continuing efforts toward the improvement of color television.

1972: Peter Rainger, for his pioneering development of all-electronic TV stan
dard conversion techniques, with numerous other important contributions to TV
technology.

1973: Arch C. Luther Jr., for major contributions to magnetic video recording, in
cluding development of the broadcasting industry's first quadruplex videotape
cartridge recording system, and for contributions to the national and interna
tional standardization of quadruplex recording.

1974: Joseph A. Flaherty, for major contributions to the planning of complex
network TV production centers, to the evolution of electronic newsgathering
techniques, including the use of highly mobile color TV equipment and to the
concept of computer-controlled videotape editing systems.

1975: John L.E. Baldwin, for his personal contributions and as leader of the
team that developed the first operational field-store TV standards converter us
ing digital processing techniques.

1976: Adrian B. Ettlinger, for.contributions to the application of computers to
on-air TV statlon switching control; for conceiving the application of videodisc
stop-action systems to sports broadcasts; and for contributions to computer
control of studio lighting systems and videotape editing systems.

1977: Renville H. McMann, for pioneering work in TV signal digital noise reduc
tion, image enhancement, color masking, and encoded signal color correction;
for his leadership in the development of the first high quality portable color
camera and many other contributions to TV technology.

1978: Masahiko Morizono, for his leadership and engineering achievements in
the development of TVelectronic newsgathering (ENG)equipment, especially in
the development of portable helical-scan VTRsystems with associated versatile
editing capabilities.

1980: Maurice Lemoine, in recognition of his leadership in and technical con
tributions to digital equipment design that have led to the introduction of digital
time base correctors for several videotape recorders and, more recently, to the
achievement and public demonstration of high quality videotape recording.

1981: Takashi Fujio, for leadership and significant engineering contributions to
the continuing development of a high definition television system and related
technologies.

1983: Frank Davidoff, for his efforts in liaison with the European Broadcasting
Union as chairman of the SMPTE Task Force on Component Digital Coding.
Also, for his past contributions in TV signal synchronization; for specifications
of the 4-field color signal, particularly with respect to SC/H-phaserelationships;
and for the design of a successful Rubidium standard, wire-lock, synchronizer
for remote TV signals.

within five years of the date of the
award.
Past winners include the following:

1982-Ray M. Dolby, for advancement
of magnetic sound and video record
ing, particularly for his work in the
design and application of noise reduc
tion systems for use in sound record
ing; and 1983-Michael O. Felix, for
contributions to the advancement of
magnetic video recording. Felix anal
yzed and implemented the principles
of highband recording systems, re
sulting in a quantum improvement in
the quality of color video recordings.

The Presidential Proclamation
This award recognizes individuals

of outstanding status and reputation
in motion picture and TV industries
worldwide. Awards thus far are as
follows: 1982-Norman R. Grover, in
recognition of his technical leadership
in the CBC and for his many years of
support in SMPTE activities; and, also
in 1982-Carlo Terzani, for his leader
ship in expanding the interchange of
technical information between the
European Broadcasting Union and
SMPTE, thereby increasing oppor
tunities for achieving compatible
worldwide TV standards.

David Sarnoff
Gold Medal Award

This award recognizes outstanding
contributions in the development of
new techniques or equipment that
have contributed to the improvement
of engineering phases of television, in
cluding theater television. Preference
is given to developments or inventions
likely to produce the widest and most
beneficial effect on, or improvement
in, television. Past winners are listed
in Table II.

Angenieux
For historical highlights, Angenieux records the following "firsts" for its

organization:

1950: First Retrofocus lens.

1956: First zoom lens industrially produced in the world, a 4X zoom lens for
newsgathering. Continued

While preparing this issue, we un
covered historical factors not easily
covered in the established categories
initially set up for this issue. Back
issues of BE and responses to our call
for historical data were the sources of
this information. This special mention
section reports these tidbits of history.
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IN
SEARCH OF
EXCELLENCE.
Long before it was a popular management theory,
broadcasters were searching for excellence.
Excellence of Sound.
The search is still on, but the goal is now within the
reach of every FM broadcaster.

The 695 is an exciter without equal ... in quality
sound ... in versatility ... and in value. Any type
of distortion you can name (THO, TIM, IMO) is Jess
than .025 percent. This isn't an environmentally
controlled lab figure, but rather one that is
measurable over the operating temperature range
of the equipment. Moreover, noise is so low that
it's virtually impossible to measure.

Offs 695 offers features that the competition has
never even dreamed of. A peak counter with LED
display, modulation measurements on the front
panel, and a measurements grade linear demod
built in. It is synthesized, has wideband circuitry, a
3-color LED bar graph for modulation display, a
l O-position meter, and many other features that are
best described in our new brochure.

For more information on OEJand the 695 Exciter
just write or call us. You'll see why our search for
excellence has produced the best value on the
market today.

QEI Corporation
One Airport Drive o P.O. Box D
Williamstown, NJ 08094 L' f609J 728-2020

~ •..•..••.•..•.••.•..•.•.•..•..•.••.•..••..••••.••.r-,••..~---
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Continued
1960: First zoom of 10X range for expanded TV news work.

1964: NASA chose Angenieux lenses to equip its Ranger missions, the world's
first TV lenses to perform in the outer space environment. (Between 1964 and
1984, NASA selected Angenieux TV zoom lenses for all space TV missions.)

1983: Francois Mit
terand, president of
France, presents the
French Excellence in
Quality Workmanship
Award to Jean Moret,
general manager of
Angenieux.

1983: Bernard Ollag
nier, director of market
ing for Angenieux, pre
sents Jack Lang,
French minister of cul
ture, with the highest
quality zoom lens ever
produced by Ange
nieux.

1969: The first man on the moon, television through Angenieux.

1976: Skylab TV coverage.

1980: The largest zoom range ever developed, the 42X lens was selected for the
1980Olympic Games.

1981-1984: NASA space shuttle television for science, mission monitoring and
public television through 21 special wide-angle, space-qualified Angenieux
zoom lenses.

1983: The Pan American Games, in Venezuela, selected Angenieux zoom
lenses.

1980':
SMP'TE receives

RTSaward

At its annual convention in
1980, the SMPTE received an
award from the Royal Television
Society (RTS) of Great Britain for
its outstanding society services.
Phil Sidey (left) of the BBC ad
dressed the luncheon gathering,
praised the SMPTE activities and
delivered the award to Robert
Smith, SMPTE president. The
award was, a miniature replica of
the Emitron camera that served
the BBC from 1936-1954. TV
pioneer Vladimir Zworykin visited
the convention at this event.
SMPTE officers showed him the
award that they had received from
the RTS.Zworykin, thinking that it
was his award, promptly made off
with it. He returned it, of course,
but the incident added a touch of
humor to the occasion. m

The award receivers:
Broadcasters

BE asked the various networks to
provide a list of their awards, especial
ly those for advancing the technology
of broadcasting. The following is a
tabulation of their responses, accord
ing to their records, reported as re
ceived (with available pictures).
Special notes are included in cases in
which BE's records differ from those
of the networks.

1982. ABC's Julius Barnathan (left)
receives honorary Ph.D. from Gallaudet
College for his pioneering efforts in pro·
viding closed captioning to the hearing
impaired.
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/ftílY WftYIOU MIX IT!
Your choice 0J: 5 INPUT MODULES

Mic/Line Equa·lized Mono Jnput - Transformerless,
or Microphone 'Input Transformer; 4 to 1 Stereo
Mix, or 1 of 4:stereo Select Line Input, and a 4 In
put Mic Mixer (not shown).

8 CHANNEL ASSIGNMENT MODULES
2 Channel, Mono or Stereo Source; Stereo
PGM/AUD Channels, 4 Channel, Mono or Stereo
Source, .ond 8 Channel Mono or Stereo Source.
These Modules can also be used for re-assignment
of Sub-master Outputs.

9 FADER MODULES
. -

º = VCA Mono Fader, VCA Stereo Fader, VCA Dual
Group MosterFoder. Top Position Mono or Stereo
Faders, Mono or Stereo Faders, and Mono or
Stereo Faders :WithStort-Stop Switch.

7 OUTPUT GROUP MODULES
Echo Fader with Mono Output, Mono Output,
Stereo Output, Cue/Reverb: Output and Output
Equalizer, 4 Channel Program/Tape Monitor Mixer,
and 4 Channel Bus/film Composite Mixer.

je
Whatever your need or opptlcotlon s- Film, Recording, live Sound, Fixed Installation,

Broadcast Production or Post Production, the 248 Component Series
from QUAD EIGHT/WESTREXcan be configured to suit your~exoct requirements.. .

QUOd e1qhl/ westrex

Clrcll!l ·(94)on Reply Card

INTERNATIONAL HEADQUARTffiS 11929 Vose Street. Nolth Hollywood. CA 91605 U.S.A.
Telephone: 818-764-1516 Telex: 662446

QUAD EIGHTIWE'STREXUD.. Unit 1. Fairway Drive. GTeenford. MIDDX UB6 8PW U.K.
Ielephone: (01) 578-0957 Telex: 923003
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As with all the major networks, ABC
has applied new technologies in many
areas to produce radio and TV pro
gramming for worldwide use. As a
result, ABC has received numerous in
dustry awards, many of which are for
its programs. Table I highlights only
those awards ABC received that dwell
on technical accomplishments, and is
limited to awards received since 1979.

The history of the BBC is rich in in
novations in broadcast technology
and programming. When BE staff
members were in China, we
discovered that many Chinese people
learned their English from BBC radio
broadcasts. When we toured stations
in England, we noted that the British
take special pride in two areas: the
quality of the delivered signal, and in
novative techniques to improve radio
and television.
Among its many technological in

novations, the BBC lists the informa
tion in Table II as engineering
achievements over the past 25 years.
Also during this 25-year period, the
BBC received numerous engineering
awards. Table III shows the BBC's
record of these industry recognitions
(excluding awards for papers).

1984.The BBC receives its third Queen's
Award to the Industry, presented jointly
to the BBC Engineering Directorate and
the IBA's Engineering Division for their
pioneering work on the development and
transmission of teletext. Shown (from
left) are: Peter Rainger, BBC deputy
director of engineering; Bryce McCrir·
rick, director of engineering; and Lord
Hamilton of Dalzell, who presented the
award. Rainger first laid the framework
of the teletext system in 1970 and
became one of the co-patentees in 1972.
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Table l.
ABC technology awards.

1979: Commendation from the National Fraternal Society of the Deaf for efforts
to adapt TV programming for the hearing impaired.

1980: ABC, PBSand the National Bureau of Standards shared a 1980Primetime
EMMY in the 32nd Annual Awards competition (ATAS) for designing program
captions for the hearing impaired.

1981: ABC honored at the National Theatre of the Deaf Salute to Hearing Ac·
tors of America for its efforts with closed captioning for the hearing impaired;
Julius Barnathan received New York ATAS Governors Award for "spanning more
than a decade in response to the problems of the deaf and hearing impaired and
their need to experience the full potential of television in words as well as pie·
tures"; and Roane Arledge honored with the Distinguished Achievement Award
from the Journalism Alumni Association of the University of Southern Califor
nia, for being a pioneer in the creative use of broadcast technology.

1982: Barnathan received 1982 NAB Engineering Award; two special assign
ment reports on ABC's World News Tonight won National Society of Profes·
sional Engineers' Electronic Media Awards; Barnathan received honorary Ph.D.
from Gallaudet College for "his significant contributions to deaf people through
the development and use of closed captioning"; and ABC received Virginia
Hood Memorial Award from Rockland County Association for the Hearing Im
paired of New York.

1983: Roane Arledge received IRTSGold Medal for many years' innovation; ABC
honored by six major deaf-service organizations for providing closed-captioned
television; ABC received Connecticut Association of the Deaf's Gold Hand
Award for closed captioning; ABC received Alexander Graham Bell Award for
providing closed captioning; and The American Sportsman- Triumph on Mount
Everest won an EMMY for innovative technical achievement for microwave
transmission from the summit of Mount Everest (David Breshears, Randy
Hermes, Allan Weschler, John Wilcox, Nick Pantelakis, Peter Pilafian and Steve
Marts).

Table II.
BBC engineering achievements (1959-1984).

1959: First use of Cablefilm system (slow speed scanning) to transmit film for
television over trans-Atlantic telephone cable; and optical field-standards con·
verter used to produce 525-line videotape of Western Summit Conference held
in Paris.
1960: BBC Television Centre opened. At that time, it was one of the few
buildings in the world designed solely for TV production.
1961: First Western viewing of live television from Russia; BBC viewers saw
Moscow welcome for Yuri Gagarin, world's first spaceman.

1963: Electronics line-store (625-405 and 405-625) standards converter
developed.

1964: New service (BBC 2) opened on UHF 625 lines (black and white).

1965: TV apparatus for the rectification of inferior film (TARIF) equipment in
troduced to improve color rendering of televised films.

1967: Digitally coded signals (for engineering use) introduced into the vertical
blanking interval of the TV waveform; the BBC coordinated Our World, an ex
change of programs from 40 different countries around the world; first regular
color transmissions in Europe began on July 1, from Wimbledon, using the PAL
system; and first program use of the world's first electronic field-store stan
dards converter for trans-Atlantic color television via "Early Bird" communica
tion satellite.
1968: More advanced versing of the electronic field-store standards converter
brought into service in time for the Mexico Olympic Games.

1970: Digital video transmission over Post Office waveguide; and ANCHOR
electronic character generator introduced into service.

1971: Digital video transmission over STC optical fiber; first public demonstra
lion of digital sound recording using multitrack heads; and demonstration of
the world's first stereophonic digital audio stationary-head tape recorder.

1972: Sound-in-Syncs (a digital method of conveying the sound component of
the program within the vision waveform) brought into service, thus obviating the
need for separate sound lines; and PCM 13-channel transmission system in
troduced to carry high quality stereo sound programs between studios and
transmitters.

1973: First demonstration of monochrome 625-line solid-state telecine
(512-element photo-diode array).

1974: CEEFAX (BBC's teletext system) introduced into regular service; and first
demonstration of digital TV recording (at IBC). Continued
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INTRODUCING THE WIRELESS On hand, not in a catalog.
MICS YOU CAN USE ANYWHERE EXTRAORDIJ\iARY PERFORMANCE

WITHOUT HAVING _, ATA SURPRISINGLY
THEM RECRYSTALED. '.°ii ORDINARY PRICE.

Wireless mies were invented ~.. Still, the best part of the
for people who are constantly on 1 story is how this system sounds.
the go. Unfortunately, the only After all, Sony designed it to the
place wireless mies seem to be same standards as its UHF
constantly going is back to the lab system, the wireless system ABC
for a different frequency. chose to take to the 1984

Which iswhy Sony developed this Games. So its specs are duly im-
new VHF wireless system. It has a circuit pressive=-dynamic range: greater
that can synthesize frequencies built right than 90 dB; frequency response:
into it. So all you do is turn the units on, 100-15,000Hz; S/N ratio: greater
select a frequency, and you're ready to go. than 60 dB. .
Anywhere. One mic. Two.Up to 24. In You can also eliminateI
simultaneous operation. drop-out by using the sys- ,

And since the entire system is based tern's true space diversity
on frequency synthesis, chances are your receiver. And the entire sys- I
Sony wireless mic dealer will always have tern is AC/DC operable.
the frequencies you want. '\ét the Sony VHF ~Ji
M;J 1984Sony Corp. of America Sonvisa registered trademark oftheSonyCorp. Sony Drive, Park Ridge.N,' 07656 '...__,/

wireless mic system is priced right in line
with all the wireless mies you're used to
seeing (or not seeing because they're out
getting their crystals changed again).

So, whetheryou'vebeendraggingyour
feet about going wireless., or have already
gone and are going crazy with frequency
problems, one thing is clear. There's
never been a better way to cut the cable.

Just visit the Sony wireless
mic dealer in your area, or
contact your nearest Sony Profes
sional Audio regional office. In
the North, (201)368-5000; in the
South, (615)366-0333; in the
Midwest, (312)773-6000; in the
West, (213)537-4300. And see the
reception you'll get.

SON~
Professional Audio
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CUSTOM MADE
SOFT SIDED CASES

We specialize in soft sided cases
and bags for carrying audio visual,
electronic, and computer equip
ment. No standard sizes offered,
We work from drawings and/or
product to be carried. Excellent
quality and service.

P.O. Box t.47
Vidalia, GA 30474
Phone 912·537·3016
TWX-810·788·5400

Savanna!\_Luggjlge
'WOr~
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~~!~~G~~CELUMINAIRE ~~ ~ ~
Small.Light Weight
Mountsmany Position
Kit, Accessories

• THE GREAT AMERICAN! MARKET
826 N.COLEAVE HOLLYWOODCA90038 213/461-02(>0

Circle (146) on Reply Card

Reconfirm
your involvement in

the broadcast industry!
Renew

your subscription
today.

148 Broadcast Engineering May 1984

Continued
1975: The BBC's first Monitoring and Information Centre entered service at Kirk
O'Shotts in Scotland.

1976: First program use of near instantaneously companded audio multiplex
(NICAM), which allows a reduced bit rate to be used for the digital transmission
of sound programs, without decreasing quality; and world's first digital PAL TV
and digital audio transmission by satellite (Intelsat IV over Indian Ocean).

1978: Demonstration of solid-state 625-line broadcast-quality color telecine.

1979: 4-field TV standards converter (ACE) entered service.

1980: Electronic zone plate introduced to measure temporal as well as spatial
frequency characteristics of TV systems.

1981: The BBC mounted the biggest-ever outside broadcast coverage, seen in
74 countries, during the Royal Wedding of Prince Charles and Lady Diana
Spencer.•

1982: First public broadcast of high quality still pictures on CEEFAX; first
transmission of TV signals over optical fiber link between two 625-line TV studio
centers using the internationally agreed coding standard; and first broadcast of
live TV program with instant teletext subtitles for the hearing impaired using
Palantype system. (See also 1981, above.)

1983: Telesoftware service introduced (programs for home computers transmit
ted on teletext pages); and first program use of 68Mbit/s bit rate reduction
system.

•BBC records do not reflect another technology landmark at this event. BE records show that this is the
second time in history that the transmission contained real time subtitling for the hearing impaired. The
first such transmission occurred in 1980 at President Reagan's inaugural address.

Table Ill.
BBC engineering awards.

1950: Karl Heinrich Gyr and Heinrich Landis Commemorative Prize of the IEE to
Martin Weston for the electronic zone plate.

1964 and 1968: Geoffrey Parr Award of the Royal Television Society to Peter
Rainger for TV standards conversion.

1967: EMMY to Rainger for TV standards conversion; Geoffrey Parr Award to
Eric Rout for TV standards conversion; and Pye Award to R.E. Davies for TV
standards conversion.

1968: Geoffrey Parr Award to Bill Wood for TV apparatus for the rectification of
inferior film (TARIF); and SMPTE Commendation to Wood for TARIF.

1969: Queen's Award to Industry for TV standards conversion.

1972: David Sarnoff Gold Medal to Rainger for developments in electronics; J.J.
Thomson Premium of the IEE to Rainger and Rout for TV standards conversion;
and Geoffrey Parr Award to Chris Dalton and Richard Sanders for Sound-in
Syncs.

1974: Queen's Award to Industry for Sound-in-Syncs; IERE Clark Maxwell
Premium to V.G. Devereux for digital television; and Geoffrey Parr Award to
John Shelley for transmitter automation.
1975: Karl Heinrich Gyr and Heinrich Landis Commemorative Prize to R.A.
Belcher for audio measurement.

1976: Geoffrey Parr Award (joint award) to the BBC/IBA/BREMA team responsi
ble for the published specification for teletext; and BKSTS President's Award to
A.H. Jones for digital TV recording.

1979: Phil Berkeley Award of the BKSTS to Sanders for film and TV technology.

1983: Queen's Award to Industry jointly with the IBA for teletext.

When aEEuraEy Eaunts ... taunt an Belar
far AID/FIR/TU IDODITORS

•I BELAR
~ MOOUlATION MONITOR

J BELAR CALL ARNO MEYER (215) 687-5550
ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET. DEVON. PA. 19333 •BOX 826 • !215l 687-5550
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Swiss Audio: Precision

On designing a cassette transport
to meet 2" mastering standards.
As an audio professional, you probably
work with several tape formats. But your
demands for reliability and performance
arealways the same.
In designing a transport for the Studer

A?IO and the Revox 8710 MKII cassette
decks,our engineersworkedwith the same
principles established for our professional
open reel decks. No cost-cutting compro
mises were permitted. For example, the
StuderRevoxcassettetransport is built on
a die-castaluminum alloy chassis, not on
stamped metal. This is the only way to
assureprecision machining and long term
stability.
Four direct drive motors handle your

cassettessmoothly and gently.Twoquartz
locked, Hall effect capstan motors keep
wow-and-flutter down to a conservatively
rated 0.05% (DIN weighted). Two addi
tional DCreelmotors, both servoregulated
and microprocessor controlled, provide
constantspeedfastwinding, automaticstart
of-oxide cueing, and motion sensing for
positive tapeprotection.
No sleds allowed. Most other cassette

decks use a sled mechanism to insert the
headsinto the cassetteshell. The freeplay
inherent in this design often contributes to
azimuth misalignment.

In the Studer Revox design, a die-cast
headblock pivots upward on two precision
(0.001mm tolerance)conical bearingsand

locks into a solid 3-point mount. Because
the headblock always locks into exactly
the same position, absolute azimuth sta
bility is assured.
One transport, two decks. This remark

able transport can be found in only two
tape decks, the RevoxB71OMKII and the
StuderA?I O.Featuressharedby both units
include 3 head design, internal 24 hour
clock forprogrammableoperation,tapetype
sensor,Dolby" B and C noise reduction,
plug-in modular PC boards, optional re
mote control, and adjustable headphone
output with ample amplification.
A710:The Studer Version. This deck of

fersprofessional line level inputs and out
puts, with output levels adjustable from
- 3 to + 14dBu. It also hascalibrated input
and output levels, XLRconnectors, and a
rackmount flange standard.

8710MKll: The RevoxVersion.The lower
priced 8710 MKll has front panel mike in
puts, mike/line mixing, and an optional
infrared remotecontrol.
For the long run. The StuderA710 and

Revox8710 MKll are built for consistent,
dependableperformance. Hour after hour.
Yearafter year. The kind of performance
you expect from the world's most re
spectedname in audio recording.

For more information on Studer Revox
cassette decks, contact: Studer Revox
America, 1425ElmHill Pike,Nashville, TN
37210,(615) 254-5651.

Revox8710MKII
Circle (98)on Reply Card
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Table IV.
Some CBS awards.

1956: EMMY Award for develop·
ment and application of Ampex
videotape.
1968·1969:EMMYCitation for the
development of digital control
techniques used in the Minicam
miniature color camera.

For many years CBS, through its
powerful combination of network
operations and laboratories, has
formed a dynamic organization
spearheading new technologies for
broadcasting-new equipment and
new standards. Almost no facet of
broadcasting has not been touched
upon by this duo, and the awards that
CBS has received are tributes to the
organization and its people.

1970·1971:EMMY Award for de·
velopment of the color corrector.

1972·1973:EMMY Award to CMX
Systems, a CBS/Memorex Com·
parry, for the development of a
videotape editing system using a

computer to aid the decision·
making process, store the editing
decisions and implement them in
the final assembly of takes.

1974·1975: EMMY Award for
spearheading the development
and realization of the electronic
newsgathering (ENG)system.

1977-1978:EMMY Award for the
development of the digital noise
reducer.

1980·1981:EMMY Award for the
original concept, assisting in the
development and on-air use of the
first digital electronic still-store
system.

1982·1983: Primetime EMMY
Award for engineering and
development, in conjunction with
lkegami Electronics, of the EC-35
electronic camera.

Engineers:
Stop Fixing Your

Newsroom- Console!

The lj,gitek AUDIORACK
is the perfect replacement!

• Conductive Plastic Rotaries with Cue
• Separate Talent and Guest Monitor Circuits

Plus Talkback
• Exclusive "Preview/Program Swap" Push

button for Breaks
• Built-in Distribution Amp
• Five Year Limited Warranty

CALL 800-231-5870
(Texas Alaska, Hawaii call collect 713-782-4592)

for the name of your
Logitek Instant Action dealer.

~gitek Electronic Systems, Inc.

When It Has To Work Right
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A partial listing of the CBS awards
are shown in Table IV. In addition to
awards presented to CBS as an
organization, the CBS staff has
separately received professional
recognition through society awards.
Table V shows major awards of this
type.

Table V.
Individual awards/CBS.

1954: SMPTE Journal Award to
Richard S. O'Brien, managing
director, planning, Engineering
and Development, CBS Broadcast
Group, for his paper, "CBS Color·
Television Staging and Lighting
Practices."

1974: SMPTE David Sarnoff Gold
Medal for progress in TV engineer·
ing to Joseph A. Flaherty, vice
president, Engineering and
Development, CBS Broadcast
Group.

1979: Montreux Symposium
Achievement Gold Medal to
Flaherty for the development and
operational implementation of
ENG.

1983: NAB Engineering Award to
Flaherty.

NBC has received technical awards
stretching back more than 33 years,
which are listed in Table VI.
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Buying an AM, FM
or SW transmitter?

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,

, , 1 ,
3

•

i;;;;;:P
I , I••••••••••

WilkinsonRadioDivision
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2360 Industrial Lane
Broomfield, Colorado 80020
(303) 465-4141
TWX: 910-938-0396
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attEna
4500
"The" cost-effective
film-to-tape transport

• Phase-lacksta
NTSC,PALor
SECAM

•ConstantT-Vpull
downtimeatall
framerates.

• 1-2-4-6-8-12-
24 FPSstopand
singleframe

•Capableof
computeror
programmable
control

•Two-yearwarranty
•Modulardesign

For more informotion contocl:

L-WINTERNATIONAL
6416VorielAve.
WoodlandHills,
Californio91367 U.S.A.
Telephone:(213) 348-8614
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Only COARCrebuildsand reloadsyour 3/4"
U-Maticvideocassetteswith new 3M Scotch
BrandVideotapesin thisspecialway:

1 ALLlabelsareremovedfromusedcas-
• setteby specialCOARCprocesswhich

doesnotscratchor damagecassette.

2 Many reloadersspooldirectlyinto the
• cassettewithoutinspectingor cleaning

the inside.COARCopens,inspectsand
rebuildseverycassette.INSIDEandout.

3 Frictionpads, tape wipers and door
• latchesare replacedif necessary.Tape

guidesareinspectedforexcessivewear.

4 Undercleanroomconditionsnewvideo-
• tapeis placedin cassettealreadyonthe

spoolwithtensionrigidlycontrolled.

5 COARCwill customloadanylengthfrom
• 3minutesto 62minutes.

COARC''like newreloads''costconsiderablyless
thannewcassettes,andcustomloadingletsyou
saveevenmoreby gettingexactlythe lengthof
tapeyouneed.Both 3M ColorPlusorAgfa297
MBVideotapeavailable.Contact:

COARC'M
P.O.Box2, Route217 Dept.03

Mellenville,NewYork12544 (518)672-7202
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Table VI.
NBC technical awards.

1951: EMMY, technical achievement, for the Orthogram TV amplifier by KNBH
NBC.
1952: EMMY, Special Achievement Award, to Jack Burrell of KNBH for the
development of an independent TV transmission mobile unit.

1955: EMMY, best technical achievement, to John West of NBC for color TV
policy and Burbank Color; and EMMY, best engineering effects, to Robert
Shelby for 4-quadrant screen (1954 national election coverage).

1958: EMMY, best engineering or technical achievement, for engineering and
camera techniques on Wide Wide World.

1959: EMMY, best engineering or technical achievement, for industry-wide im
provement of editing of videotape as exemplified by ABC/CBS/NBC.

1980: Sports EMMYs, special classification of outstanding program and in
dividual achievement, to Jerry Caruso and Harry Smith, creators of the radio fre
quency golf cup microphone on the Bob Hope Classic.
1981: NATAS Sports EMMY for the louma camera crane used in the Friday
Night Fights.
1982: NBC Technical Excellence Award to Jerry Caruso.

1983: CART Directors Award to NBC Sports, which televised the first race sanc
tioned by Championship Auto Racing Teams (CART) in March 1979.

1983: OTC Power Team, Bearings - Harry Billheimer, director, scenic services,
NBC-TV Network, was honored with the plaque for making creative use of a
hydraulic lift system, a Ram hydraulic unit for moving the Go game show sets
from the warehouse to the stage and back, quickly and easily, reducing time
and manpower.

National Public Radio (NPR)
established the Edward E. Elson
Award in 1979 to recognize in
dividuals who have made outstanding
contributions to the public radio
system.
Wayne Hetrich, NPR's senior

engineer for research and develop
ment, was the 1983 recipient of this
award. Hetrich was honored for his
significant contributions to public
radio's satellite program distribution
system.

Hetrich, who joined NPR in 1971, is
the architect of the network's satellite

Wayne Hetrich, recipient, 1983 Edward
E. Elson Award.

system. He was responsible for the
design of small satellite earth ter
minals capable of multichannel, high
quality, high fidelity sound.

Hetrich also is a recipient of the
Armstrong Awards. Bil

The award receivers:
Manufacturers

A fascinating aspect of broadcasting
is the cooperation between broad
casters and manufacturers of equip
ment used in stations. Whether the in
itial idea for a new piece of hardware
(or software) comes from a broadcast
er or from a manufacturer is almost ir
relevant. What is significant is that the

final product usually is the result of a
cooperative effort between the broad
caster(s) and the manufacturer to pro
duce exactly the type of system that
meets a broadcaster's needs.

For this reason, BE makes a con
certed effort for the major conven
tions (especially for the NAB show) to
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clarify the status of what is new: pro
totype, experimental, production run,
etc. Furthermore, for experimental
setups and prototypes, BE tries to
establish when production runs/
shipments are anticipated.
For their part in developing new

technology for broadcasters, many
manufacturers have received industry
awards. In preparing this issue, BE
asked all manufacturers in the in
dustry to tabulate their awards and
provide graphics as appropriate. The
following information is a compila
tion of responses. Other manufac
turers have received awards, but did
not respond to our inquiry, and thus
are not included.

Amperex
For its leadership in perfecting

pickup tubes for TV cameras,
Amperex has .received two awards:
1966-SMPTE's David Sarnoff Gold
Medal to Dr. E.F. deHaan for develop
ment of the Plumbicon"'-and other
contributions to the advancement of
photoconductive TV camera pickup
tubes; and 1967-EMMY from
NATAS for development of the Plum
bicon camera tube.

Ampex
From its rich tradition of serving the

audio and video industries, including
broadcasting, Ampex filed the longest
list of industry awards for equipment
and technology development, as
shown in Table I.

1957. The Ampex engineering team that
developed the first practical videotape
recorder poses with two early versions
of the machine and the EMMYawarded
to Ampex.

1957. Charles P. Ginsburg, who led the
Ampex engineering team that developed
the first practical videotape recorder,
poses with the EMMYawarded to Ampex
by the ATAS.

Table l.
. Ampex·awards.

1957: EMMYfrom the Academy of Television Arts and Sciences (ATAS)for
development of the first practical videotape recorder.
1961: Oscar from the Academy of Motion Picture Arts and Sciences (AMPAS)
for the advanced multipurpose theater sound system (ToOd-A-0).
1967: EMMY from the National Academy of Television Ar;ts and Sciences
(NATAS)for development of highband color videotape recording.
1979: EMMYfrom the NATASfor co-development of Type C helical-scan broad
cast format; EMMYfrom the ATASfor development of automatic scan tracking
(AST)technology; and Geoffrey Parr Award from the Royal Television Society
for development of AST technology.
1981: EMMYfrom the NATASfor development of first digital video (still-store)
production system.
1983: EMMYfrom the NATASfor development of Ampex Digital Optics (ADO)
system; a Citation from the ATAS for development of the ADO system; and a
Monitor Award from the Videotape Production Association for development of
the ADO system.
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May 1984 Broadcast Engineering 153

www.americanradiohistory.com

www.americanradiohistory.com


Aurora
Systems

BE first became acquainted with Dr.
Richard Shoup, founder of Aurora
Systems, through his early papers at
SMPTE conventions. Those papers
described a system used to produce
spectacular, animated graphics for
NASA missions. Later, after he
founded his company, Shoup provid
ed several graphics for BE covers,
either directly or through his
customers.

1979. Donald V. Kleffman (left) of Ampex
accepts an EMMY for co-development of
the Type C format from the NATAS.

1983. One of three awards given to
Ampex for development of the Ampex
Digital Optics (ADO) system was this
EMMY from the NATAS. Shown [from the
left) are: Charles Steinberg, executive
vice president, Ampex; John Bloomfield,
engineering project leader for ADO;
John Cannon, president, NATAS; Mark
Sanders, vice president and general
manager, Audio-Video Systems Division;
and Roy H. Ekrom, Ampex president and
CEO.

1979. Ampex received three prestigious
awards: an EMMY from the NATAS for
co-development of the Type C format; an
EMMY from the ATAS honoring the
development of automatic scan tracking
(AST) technology; and the Geoffrey Parr
Award from the Royal Television Socie
ty, also for the development of AST
technology.

1983. Dr. Richard Shoup (right) re
ceives an EMMY from John Cannon,
NATAS president, for the "concept and
development of the first electronic
graphics system."Robert Bosch

Founded in 1929, Robert Bosch
GmbH is celebrating its 55th year of
service as BE celebrates its 25th an
niversary. From Bosch's records,
Table II lists awards received in
recognition of technical development
for television.

In addition to these awards,
Heinrich Zahn was elected as a
Fellow of the SMPTE in 1978, and
cited for his contributions to helical
VTR recording.

Table II.
Bosch awards.

19Sl1:Geoffrey Parr Award from the Royal Television Society to Dieter Poetsch
for work on the FOL 60, the first telecine with CCDS; Richard Theile Gold Medal
by Fernseh- und Kinotechnische Gesellschaft E.V. (FKTG) to Frithjof Rudert for
early color TV developrnents and participation in PAL standardizations; and
Agfa-Gevaert Gold Medal to !Heinrich L. Zahn for the mechanical design of TV
equipment.

1982: Richard Theile Gold l'Aedal to Hans R. Groll for pathfinding work in the
field of German TV broadcast studio technology; Rudolf Urtel Prize by the
Fernseh- und Kinotechnische Gesellschaft E.V. (FKTG) to Dr. Ulrich Reimers for
scientific and technical work in TV and cinematic engineering; and EMMY Cita
tion (1981-1982) from the NATAS to Robert Bosch for exceptional work in TV
technology.

Table Ill.
Cinema Products awards.

1918: Class II ScientificfTechnical Award by the Academy of Motion Picture
Arts and Sciences for the silent pellicle reflex conversion of the Mitchell BNC.

1911: Class Ill ScientificfTechnical Academy Award for the design and
engineering of the J-4 Joystick servo zoom control; and Class Ill Scien
tificfTechnical Academy Award for the design and engineering of a lightweight
crystal-controlled motor for 1he hand-held ARRI 2C 35mm camera.

1918: Class I ScientificfTechnical Academy Award (the first such Oscar granted
by the academy in 10 years) shared with inventor Garrett Brown for design and
development of the STEADICAM film/video camera stabilizing system.

Cinema
Products

Cinema Products has received
awards as shown in Table III.
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Five alarm hotel fire,400 guests,
three competitors and one news editor
who eats cigars for breakfast.

Dont trust it to ordinary video tape.

Get it fast.
··Get it right.
Get it done.

The pressure in this business
is extraordinary.

Which iswhy Fuji givesyou
professional video tape that can

take anything you can throw at it.
Consider the latest advance in Fuji technology: the 31<~ inch H521BR Uvmatic

video cassette. It givesyou the absolute minimum number of dropouts possible-less than
4 per minute. Its video and color S/N ratio are boosted up to +2dB over the outstanding
specs of our H521.

Superior back-coating technology and precision-engineering
ensure that Fuji stands up to all the punishment dished out in the
editing room. In fact, stop-motion capabilities increase to
over 180minutes. And Fuji's smoother, denser BERIDOX
coating makes sure your tape heads suffer lessabrasion ·fil! : ;i.·
than ever before. ;, ·

To find out more about the new ¥4 inch H521BR i
and the other extraordinary video tapes we make, all you ~
have to do is a very ordinary thing.

Just call Fuji.

FUJI.
Nobody givesyou better

performance.
© 1984 Fuji Photo Film U.S.A., lnc., Magnetic Products Div., 350 Fifth Avenue. NY. NY 10118
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Dubner computer Systems
According to Dubner, the company

has received only one technical
award, an EMMY received jointly
with ABC for the development of its
videographics generator. A story on
this system, with cover, appeared in
BE's February 1982 issue, seven
months before the EMMY was
awarded.

1982. ABC and Dubner Computer
Systems jointly receive the Primetime
EMMY Award for their outstanding
engineering development related to the
Dubner CBG-2 videographics generator.
Shown at the ceremonies (from the left)
are: Max Berry, director, Audio Video
Systems Engineering, ABC; John
Mitchell, president, ATAS; and Harvey
Dubner, president, Dubner Computer
Systems.EEV

1978. On stage during the ABC-TVlive
telecast of the 50th Academy Awards
presentation, operator Mayo Partee
demonstrates the Oscar-winning
Cinema Products STEADICAM.system
with NEC's MNC-71CPvideo camera, as
Smokey DePetro follows him with port·
able microwave transmitter .... an
Academy Awards telecast first.

EEV's roster of awards is as follows:
1961-EMMY Award for develop·
ment of the 41/z·inch image orthicon
TV camera pickup tube; and
1968-Queens Award to Industry for
development of the image isocon.

The year 1961 marks the Silver
Jubilee celebration of British Televí
sion. It is also a significant year for
EEV because the company received
an EMMY, the first company outside
the United States to be so honored.

space-saving
tape or film
MOVABLE
STORAGE
SYSTEMS

Everyday, ECOIndustries, Inc. rapidly meets
worldwide electroniccomponent needs via

up-to-date computer and communicationsystems.
• HIGH CAPACITYSYSTEM

-~~º .- ··NOW
~ srOCKJNG

the most cómplete line of
CAMERA READY

BROADCAST TUllES
fór every ~majorcolor and bíack & white 'cadfa!...• ····; ' . ,:,.
Please contact oúr world corpptate h~adquarters

for a catalog and brochp.re. ·

Organized, efficient
storage for all types of
film and videotape.
Sliding cabinets move
effortlessly on low
profile tracks for easy
access and maximum
storage capacity in
limited space.
Available in a variety of
designs and sizes,
with 5" to 36" depths,
to suit your special
storage needs. All
steel construction.

• SUPER DENSITY SYSTEM

• PULL-OUT SYSTEM

For Free Fu/I-color FULL LINE CATALOG
Write or call toll-free: 800-328-2962

THE WINSTED CORPORATION
9801 James Circle• Minneapolis,MN55431

TELEX: 910·576·2740
1
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SIMPLICITY.
RELIABILITY.

STANDARDIZATION.

3 WORDS THAT SUM UP
THE SECRET OF OUR SUCCESS

CSI manufactures a complete line of broadcast equipment. AM and short wave
transmitters up to 300,000watts. FM transmitters from 10 to 50,000watts. We also
manufacture a complete line of reliable and efficient phasing equipment built to your

specification and design. Our time proven technology and innovative designed
equipment is being used worldwide.

For more information call or write.
Circle (107) on Reply Card
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1961. EEV receives the EMMY Award for
Its pioneering role in the commercial
development of the 4%-inch image or
thicon TV camera tube.

Because of its dedication to broad
casting over the years, it is difficult to
encompass the scope of Harris Broad
cast Division's contributions to broad
casting. Its records show that in 1974,
Consolidated Video Systems (now the
Harris Video Systems operation)
received the EMMY Award for devel
opment of digital video techniques ap
plied to the time base corrector. Also
in 1974, Consolidated Video Systems
received a Special Achievement
Award from the International In
dustrial Television Association
(ITV A) for its TBC development.

1974. The EMMY Award is presented to
Consolidated Video Systems for digital
video techniques applied to the time
base corrector.
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The year 1984 is a significant one
for Fuji as well as for BE. As BE
celebrates its 25th anniversary, Fuji is
enjoying a similar celebration for the
25th anniversary of its first magnetic
products and the opening of its first
US office in New York City. Further
more, this marks the 50th anniversary
of the founding of the parent company
in Japan. Fuji's sponsorship of the
1984 Summer Olympics adds even
more meaning to this special year.
Fuji's records unveil the following

awards for technical developments:
1982-the EMMY Award and Oscar
Award for technical achievements in
developing ultrahigh speed color
negative film, becoming the first com
pany to receive these top honors from
both motion picture and TV in
dustries; and 1982-the SMPTE
Herbert T. Kalmus Gold Medal Award
to Hirota Ueda for his role in the
development of Fuji's negative and
positive photographic materials.

1982. Ueda (right) receives the SMPTE
Kalmus Gold Medal from Charles Ander
son, SMPTE president, for his efforts in
developing color films.

1982. In September Hirota Ueda (right) of
Fuji Photo Film received the EMMYfrom
John Cannon, NATASpresident, for his
contribution in developing color
negative and positive materials. In
March, Fuji won an Oscar for the same
achievement, becoming the first com
pany to earn these top honors from both
the motion picture and TV industries.

In recognition of the development of
its low cost professional video
camera, JVC received the 1983 ITVA
Technical Achievement Award. Dan
Roberts, vice president, Professional
Video Division, accepted the award
for JVC.

'(~:.jeexicon
For íts contributions to digital audio

signal processing, and for the in
troduction of its model 1200 time
compressor, Lexicon received the
1983 Video Production Association's
Monitor Award for Engineering
Achievement.

19183.Lexicon receives the Video Produc
tion Association's Monitor Award for
Engineering Achievement in recognition
of its contributions to digital processing
and for the introduction of its time com
pressor. Shown receiving the award
(from the left) are: Ronald P. Noonan,
president, and Charles Bagnaschi, vice
president and director of engineering.

NEC
NEC reports that it has received the

following awards: 1975-an EMMY
Award for engineering excellence for
the development of TV frame syn
chronizers (NEC's FS-10 frame syn
chronizer was introduced at the 1974
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NAB show in Houston) and 1980-an
EMMY for outstanding engineering
achievement for developing the DVE
system, the first digital special video
effects system on the market. First in
troduced in 1977, NEC's Digital Video
Effects system developed out of the
pioneering work done by NEC in
frame synchronizers and digital video
technology.

3M

1979. 3M receives the Maker of the
Microphone Award. Oliver Berliner (left),
grandson of Emile Berliner, presents the
award to Marshall Hatfield, vice presl
dent of what then was the 3M Mincom
Division.

Sony
In recent years, Sony has ac

celerated its attention to the broadcast
industry, especially in digital video
technology. As a result, Sony has
played a prominent role in BE's con
ference reports in the United States,
Canada, England and Switzerland.
For its many and varied achieve
ments, Sony has received the awards
listed in Table IV.

1979. Sony received an EMMYAward,
jointly with Ampex, for its part in the
development of a compatible 1-inch
Type C videotape format. Shown at the
ceremonies (from the left) are: John Can·
non, president, NATAS; Masahiko
Morizono, then managing director, Sony
Video Products Division; Kiochi
Tsunoda, then president, Sony Corpora·
tion; and Robert Wussier, chairman,
NATASceremonies.

Table IV.
Sony awards.

1973: EMMYAward from the NATASfor development of the Trinitron color TV
system.
1976: EMMYAward from the NATASfor the U-matic videocassette concept and
design.
1978: SMPTE David Sarnoff Gold Medal Award to Masahiko Morizono for
engineering achievements in developing ENGequipment, especially for a porta
ble helical-scan VTRsystem.
1979: EMMYAward, jointly with Ampex, for the engineering development of the
t-lnch Type C videotape format. An additional engineering citation was
presented to the SMPTE for overseeing the establishment of technical stan
dards of compatibility between the VTRdesigns from both companies.

The 3M Company, as one of the
pioneers in magnetic tape develop
ment in the United States, dates back
to early works of John T. Mullin and
Bing Crosby's first broadcast record
ings on tape. Two of 3M's awards for
its efforts are as follows: 1979-Maker
of the Microphone Award; and

1983. John Cannon (center), NATAS
president, presents an EMMYto Edoar-.
do Pieruzzi (right), vice president of 3M's
Magnetic AudioNideo Products Dlvl
sion, for the company's pioneering the
development of videotape. George Hegg,
group vice president of 3M's Memory
Technologies Group, looks on.

1983-EMMY for pioneering the
development of videotape.
3M received the Maker of the

Microphone Award for outstanding
contribution to the world of sound.
Specifically, the division was com
mended for its development of a prac
tical digital audio recording system
with electronic editing and disc
mastering interface.
The award is a trophy presented in

memory of Emile Berliner, who in
vented the microphone, the disc
record, the disc record player
(gramophone) and the method of mass
producing discs from a single master
record.

Special merit awards
There is a class of honors in broad

casting that deserves special consider
ation, one that gets little attention
from the press but means so much to
recipients. This class of awards is
given by manufacturers to their staff

160 Broadcast Engineering May 1984

members in recognition of outstand
ing technical achievement.
In preparing for this Anniversary

Issue, initially we did not plan to in
clude these awards. Consequently, we
did not specifically ask manufacturers

to provide this type of information.
Thus, this section is not intended to
provide comprehensive coverage of
these awards. Rather, only informa
tion submitted in the course of prepar
ing this issue is included.
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Amperex
Electronic
corporation

In 1983, Amperex honored Dr. N.V.
Rao, technical manager, Imaging
Products Group, with a bronze plaque
for his invention and development of
the diode-gun pickup tube for TV
cameras. The plaque reproduces Rao's
patent No. 4,388,556, for which ap
plication was made in 1977 and
granted in June 1983.
The first production diode-gun was

introduced at NAB-'78/Las Vegas. It
immediately revolutionized the TV
broadcast industry because of its im-

proved resolution, lag performance,
handling of highlights and dynamic
range.

1983. Dr. N.V. Rao (left), Amperex,
receives a bronze plaque from vice presi
dent LA. Arpino for being awarded a US
patent for development of the diode-gun
TV camera pickup tube. In the
background is the "super clean" room
where the Plumbicon'" tubes are
manufactured.

RCA

1984. Of the RCA team that helped
create San Francisco's famous Mount
Sutro broadcast tower, these men still
work at RCA.Shown (from left) are: John
W. Barbour, who served as program
manager; Douglas J.H. Frank, the
mechanical design engineer who in
tegrated the antennas, transmission
lines, etc., with the tower; and Ralph
Psc.hunder, who devefopec the
mathematical program for seismic
disturbances with respect to the tower.
They are holding their David Sarnoff
Award Medals.

In July 1983, the staff at the Mount
Sutro tower in San Francisco cele
brated the 10th anniversary of the
completion of that monumental
broadcasting facility. BE featured a
picture of the tower on the cover of its
September 1983 issue, and briefly re
ported the history of the tower's
development.
It is noteworthy that this tower still

stands as an example of outstanding
engineering achievement. Many or
ganízations contributed to the tower's
design, planning and construction -
tasks that strained engineering and
manufacturing capabilities because of
designs that were at the leading edge
of technology.
In recognition of its staffs excep

tional contributions to this engineer
ing marvel, RCA awarded wall
plaques to those who participated on
the team that erected the Mount Sutro
tower. The plaques read: "For out
standing team effort ....in the concep
tion, design, analysis, development,
and installation of an array of televi
sion and FM antennas on a single
tower serving the San Francisco Bay
area." Members of the team also re
ceived the RCA David Sarnoff Award
Medal, RCA's highest engineering
award. Team members included John
W. Barbour, Douglas J.H. Frank,
Ralph J. Pschunder, Richard L. Roca
mora, Matti S.0. Siukola and Henry
W. Westcott. II
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Rewards
g A .I tQ of technology

station/network growth
The formation of national networks

and their growth through advertising
revenue is an exciting chapter in the
history of broadcasting. The growth
and prosperity of networks was linked

tightly with the number of potential
affiliates, as shown in Figure 1.
The giant RCA organization was the

first company to recognize that the
development of broadcast technology
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1920 KDJúlrAM, first comuercíel station, begins
cperezon in Píttsbureh. l---+----l-----+---

1926 Natios.al Broedcasti~ Company founded.

1927 Colurrbia Br:>adcasthg System founded.

1934 Mutud BroatlcastingSystem founded.

1946 DuMcnt Network foanded.
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Figure 1.Chart of station/network growth.
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Figure 2. The growth of CATVservices since 1970. Note the dramatic increase in
cable penetration within the last decade.
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and management of broadcast ser
vices could best be performed by an
independent organization. According
ly, RCA set the trend in network for
mation by creating the National
Broadcasting Company in 1926. The
Columbia Broadcasting System (CBS)
was formed a year later.
In 1934, the Mutual Broadcasting

System was created to serve the in
creasing number of radio stations in
existence at that time. During the
1940s, two additional radio networks
were founded, the DuMont Network
and the Liberty Broadcasting System.
They played an important role in the
broadcast industry of their time, but
later bowed to the giant networks and
their well-established affiliates.
In 1943, Edward J. Nobel bought the

NBC Blue Network (one of two radio
networks operated by NBC) and
renamed it the American Broad
casting Company. In 1953, the com
pany was merged with Paramount,
and ABC-as we know it today-was
born.
The development of satellite tech

nology has made possible the creation
of many new radio and TV networks,
including CNN, RKO, Bonneville and
NPR. Satellites also have reshaped the
concept of a network from a complex
wire-connected system to a simple
point-to-point group of affiliates that
picks off feeds from various channels
or satellites as needed.
The satellite age also has greatly ex

p¡nded the influence of CATV
systems. Although cable television has
been around since 1950, its impact on
broadcasting has been felt only within
the last decade. As Figure 2 shows,
cable penetration has increased from
just more than 11% in 1973 to 30% in
1983. Much of this growth can be
traced to the increased program ser
vices offered by super stations and
specialty networks formed on the
basis of satellite interconnection. Iii
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Rewards of technology
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Figure 1. The growth of advertising
revenue over the last 25 years. Note the
dramatic increase in TV income since
1975. .

When Broadcast Engineering was
founded in 1959, the amount of adver
tising money spent on broadcasting
was just more than $2 billion annual
ly, as shown in Figure 1. At that time
there were 4153 radio stations and 609
TV stations on the air. Last year, com
bined radio and TV advertising sales
amounted to slightly more than $21
billion, while the number of stations
had risen to 9407 (radio) and 1414
(television).
Thus, over the period in which

Broadcast Engineering has been serv
ing the industry, the number of sta
tions on the air has increased by a fac
tor of two, while advertising revenues
have jumped by a factor of more than
nine. The data presented in Figure 1
show a dynamic, healthy industry.

Growth: The byword in television
Taken over the period of about 24

years, or roughly 1959-1983, the TV in
dustry has done little but grow. Ex
cluding sales of black-and-white re
ceivers, only per-year decreases have
occurred in some areas shown in
Table l. Data to create the table were
provided by the FCC and the Televi
sion Bureau of Advertising.

Growth: The byword in radio
During the past 25 years, the radio

industry has grown in numbers and

166 Broadcast Engineering May 1984

•Radio advertising sales based on data from the Radio Advertising Bureau.

Table l.
Growth trends in television.

1959 1983 %Change

TV stations (total) 510 14011 174.7
Commercial (full power) 510 862 69.0
VHF 433 531 22.6
UHF 77 331 329.9

Educational ..... 287 .....
VHF ..... 114 .....
UHF ..... 173 .....

Low Power' ..... 3091 .....
VHF ..... 242 .....
UHF ..... 67 .....

US households (X1000) 51,150 84,940 66.1
TV households (X1000) 43,950 83,300 89.5

Multiset homes (X1000) 4200 45,400 980.9
Color set homes (X1000) 250 73,890 29,456.0

TV receivers in homes (X1000) 48,500 148,910 207.0
TV receivers sold (X1000) 6368 16,4062 157.6

Monochrome 6278 49222 (-21.6)
Color 90 11,4842 12,660.0

Advertising in US
Total ad dollars (millions) 11,270 66,5802 490.8
TVad dollars (millions) 1529 14,3292 837.1

Station finances
Revenues (millions) 725.4 4948.63 528.1
Expenses (millions) 535.1 3623.03 577.1
Incomes (millions) 190.1 1325.63 596.6

Viewing hours (In 1976)
Average hours/day per TV 6.3 7.03 11.6

household per year
Includes off-air, CATVand VCR recording times, but not VCR viewing and
electronic games).
'The number of LPTV facilities varies per data source.
'Based on 1982 totals.
'Based on 1980 totals; revenues include total time sales less commissions plus talent and program sales;
incomes before federal income tax.
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Figure 2. The growth of FM audience vs.
AM audience, showing the dramatic
shift in listener preference over the last
eight years, and projections of what the
future may hold.

Figure 3. The division of AM vs. FM
advertising dollars. If our linear projec
tions are correct, the turning point for
the radio industry will come during this
year.

influence. Radio continues to be a
strong advertising and entertainment
medium, with an estimated 470
million radio sets currently in use in
the United States. That number is up
47% from the 1970 figures and calcu
lates to about 51/2 radios per house
hold. The Radio Advertising Bureau
estimates that listeners (male and
female ages 12 and up) spend an aver
age of almost 31/z hours per day with
radio. Men aged 18-24 spend the most
time with radio, at just more than four
hours per day.
The radio industry has seen in the

last decade an unusual turnaround in
the public's listening habits. As
Figure 2 shows, there has been a
steady trend of audience shares away
from AM radio and toward FM. There
are many reasons for this change, the
most obvious being the improved
audio quality available from
stereophonic FM transmission.*
Advertising sales also have followed
the move of audience shares from AM
to FM, as Figure 3 shows. Most
readers can remember when FM radio
was treated as a stepchild. It was a
long, hard climb, but FM has now
grown up.

·see the BE Editorial, "AM Radio: Where Do We Go
From Here?", February 1984, page 10. g
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ByCarl Bentz, television editor

The use of transoceanic cables con
tinues to account for a significant part
of international communications re
quirements. The greatest portion of
world telecommunications, however,
is carried via the INTELSAT global
satellite system. More than two-thirds
of international needs are linked
through the multisatellite system oper
ated by the 109-member-country Inter
national Telecommunications Sat
ellite Organization (INTELSAT).
The traffic load includes voice and
data transmissions, as well as nearly
all international TV transmissions.
C-Band and Ku-Band frequencies are
used in the system.
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Figure 1. Growth of INTELSAT domestic
transponder leases.

An example of growth in interna
tional communications can be seen in
the capacities of the various types of
satellites in the system or planned for
the system. One INTELSAT IV-A
satellite carried 6000 telephone cir
cuits, plus a TV channel.i The first
INTELSAT V, launched in Decem
ber 1981, increased the capacity to
12,000 telephone circuits with two
color TV channels. INTELSAT VI
satellites, planned to be launched and
operational in 1986, will carry more
than 30,000 telephone calls simultan
eously with several TV programs.

wor1e
Some of the INTELSAT V satellites

also are involved with the Interna
tional Maritime Satellite Organization
(INMARSAT). Four carry the
Maritime Communications Sub
system (MCS), which has a capability
of approximately 30 telephone calls,
receiving from and transmitting to
ships on L-Band frequencies, 1.6GHz
area. Interconnections to the
INMARSA T shore stations are han
dled through normal INTELSAT
C-Band facilities.
Along with handling international

needs, INTELSAT provides domestic
services for individual countries. As
of 1982, more than 20 countries used
INTELSAT transponders to aid inter
nal communications, particularly for
governmental and educational
reasons. India, in particular, has been
progressive in using the facilities to
transmit educational materials into
remote areas to help raise its
population's literacy and general
educational level. The number of
countries using INTELSAT domestic
services is expected to be at least
doubled by 1985 if demands for such
services can be met.

Other operators
Space limitations in the Clarke

geosynchronous orbit require co
ordination between INTELSAT and
other operators. EUTELSAT, a Paris
based organization, intends to provide
telecommunications, TV and business
services primarily within Europe.
Current agreements between
EUTELSAT and INTELSAT run until
1988, when activities will be reviewed
to see if needs and requirements still
are being met.
Additional coordination agreements

are needed to cover transborder
business and TV communications
when the footprint of the satellite
crosses international boundaries.
Such a condition is well-known be
tween the United States and Canada.
Some satellites involved in US
Canadian agreements include the
ANIK series; Advanced WEST AR I
and II; SATCOM 1-R, 11-R, IIl-R and
IV; SBS I, II and III; and WEST AR IV
and V. Those agreements will be re
viewed in 1987. 1982 agreements also
cover future plans for the Australian
AUSSAT system, the Japanese BS-2
operation, Luxembourg's LUXSAT,
Switzerland's HELVESAT, the UK's
UNISAT and Italy's SARIT.
A further shrinking of the world is
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communications
Book review:
Ascent to Orbit
For thousands of years, men have
sought their future in the starry
sky. Now this old astrological
superstition has at last come true,
for our destinies do indeed de
pend upon celestial bodies, those
that we have created ourselves.

Arthur C. Clarke

Ascent to Orbit-A Scientific
Autobiography, The Technical
Writings of Arthur C. Clarke
reveals many interesting facets
about a man who could be
described as being ahead of his
time ..

When Clarke suggested a
global satellite system in "Extra
Terrestrial Relays" (Wireless
World, October 1945), he said,
"Many may consider the solution
proposed in this discussion too
far-fetched to be taken seriously.
Such an attitude is unreasonable,

as everything envisaged here is a
logical extension of developments
in the last 10 years."

He then said that if German A10
trans-Atlantic rockets had been
fully developed, their velocity
would have been more than half
that required to place them into an
orbit. The formal article followed a
letter to Wireless World in
February 1945 on the subject of
the German V2 long-range rocket
with a second stage for increased
velocity as a means to do
ionospheric research. An in
strumented payload placed in or
bit by the rocket could circle the
earth perpetually outside the
limits of the atmosphere and
broadcast information as long as
its batteries lasted. The opera
tional life of the system could be
prolonged with thermocouples
and photoelectric elements,
because the satellite would be in
brilliant sunlight for half its orbit.
The letter ended predictively by

"mentioning a possibility of the
more remote future - perhaps half

a century ahead." According to
Clarke, "An 'artificial satellite' at
the correct distance from the
earth would make one revolution
every 24 hours; i.e., it would re
main stationary above the same
spot and would be within optical
range of nearly half the earth's
surface. Three of the repeater sta
tions, 120º apart in the correct or
bit, could give TV and microwave
coverage to the entire planet."
A memorandum to mutual

friends of the British In
terplanetary Society in May 1945
more fully explained how three
satellites, provisionally located at
'90º west longitude, 30° east
longitude and 150º east longi
tude, would be interlinked by a
microwave beam to transmit infor
mation for worldwide coverage.
"Assuming the use of a frequency
of 3000Mc," he wrote, "a reflector
only a few feet across would give
a beam so directive that almost all
the power would be concentrated
on earth. Arrays a meter or so in
diameter could be used to ii-

Continued

Additional unitScan be
stacked-to pr;ovidemore
outputs. Front panel screw
driver adjustments and.test
points provide level and high
frequency compensation. ·

The video section features
a ·10MHz bandwidth, Yiº
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and linearty figure of better
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Continued
luminate single countries if a
more restricted service was re
quired." Small parabolas about a
foot in diameter would be used for
receiving at the earth end and
would give "a very good signal-to
noise (S/N) ratio."
These papers, published in

honor of the Marconi International
Fellowship, an award that Clarke
received in 1982,give credence to
INTELSAT's name for Clarke as
the father of satellite communica
tions. He prefers the term god
father, however. A better under
standing of the Clarke (or geosyn
chronous) orbit also is possible
from reading the many items
covering rocketry, astronomy and
astronautics, as well as a predic
tive semitechnical survey of
literature on the space elevator,
from Advances in Earth Orien
tated Applications of Space
Technology, 1981.
Of interest also is reflective

humor from an address to the
United Nations (May 17, 1983)for
World Telecommunications Day.
In his keynote comments,
"Beyond the Global Village,"
Clarke recalls the story when
news of Bell's telephone reached
the United Kingdom, "The chief
engineer of the British Post Office
noted that Americans have need
for the telephone, but we do not.
We have plenty of messenger
boys..." And a second story tells
of an enthusiastic mayor of an
American city who "thought the
telephone was a marvelous device
and ventured the prediction, 'I can
see the time,' he said solemnly,
'when every city will have one.'"

Clarke said he thinks that "the
long-heralded global village is
almost upon us, but it will last for
only a flickering moment in the
history of mankind." As our
satellite communications system
grows, he said, "Before we even
realize that it has come, it (the
village) will be superseded-by
the global family.''

As you read each of the articles
in Ascent to Orbit with accompa
nying recently written introduc
tory prefaces, gaining insight into
the man behind 2001: A Space
Odyssey and 2010: Odyssey Two,
Clark continues his work in space
science and physics. Much of his
personal communications from
the University of Moratuwa, Co
lombo, Sri Lanka (where he serves
as chancellor), is handled via a
Kaypro II computer, modem and
the Indian Ocean satellite. He ad
mits that, although he has
preached the advent of a
communications-united world, he
remains amazed at our progress.

Editor's note:
This 240-page book, published by John

Wiiey & Sons, New York, is now available.
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An unusual test of speed through the INTELSAT system occurred on July 20,
1982, in conjunction with ground-breaking ceremonies for INTELSAT's new
home in northwestern Washington, DC. From the building site, a signal was
uplinked via a portable COMSAT earth station to the satellite system. C-Band
and Ku-Band circuits were involved as the signal proceeded around the world,
uplinked and downlinked through the 16-satellite system to the Jamesburg, CA,
earth station site. Then the signal was directed to retrace its path back through
the system, finally arriving at the building site to activate an automatic-relay
detonated ground-breaking explosion. All went well, with the total time in tra
versing the 395,000-miledistance coming in at just less than three seconds.
The new INTELSATheadquarters building is scheduled for completion in Oc

tober, and at press time is on schedule. Based on a pod-atrium concept, the
building is designed to make effective use of natural illumination. Extensive use
of new technology in heat recovery and heating/cooling load minimization is ex
pected to reduce significantly energy costs for the building. Heat generated dur
ing daytime hours by computers, lights and other equipment will be stored, then
used for heating the building at night. Also included in the plans is a computer
controlled energy management system.

INTELSAT
Business service

Figure 1. INTELSAT IBS C-Band coverage
from 53º west longitude is shown by the
unshaded circled areas on the map. Ku·
Band spot beams, indicated by the striped
areas, are steerable over a wide range that
could include the West Coast of North
America.

During the September 1983
board of governors' meeting, a
new range of business services
was approved by INTELSAT, and
initiated one month later. Totally
digital in format, INTELSAT
Business Service (IBS) is planned
eventually to operate with small
earth stations located on or near a
customer's premises. Video, tele
conferencing, high/low speed fac
simile, high/low speed data,
packet switching, voice tele
phony, electronic mail, telex and
other communications modes are
among its capabilities.

The service will be worldwide
through cross-connections on
board modified INTELSAT V-B

satellites planned for launch in
1986. Information through an on
premise uplink in Chicago, for ex
am p 1e, could be received
simultaneously in London and
Berlin via Ku-Band, while Lagos,
Nigeria, and Caracas, Venezuela,
would receive the C-Band. Inter
connect i.ons through other
satellites in the INTELSATsystem
would expand the coverage via
C-Band to the Pacific and Indian
Ocean areas.

Point-to-point and point-to
multipoint services are possible,
as well as full connectivity. De
pending on the requirements, in
dividual bit streams of 64kbit/s,
128kbit/s and 256kbit/s handle
low/medium speed data transfer,
facsimile and digital voice needs.
Bulk-rate bit streams of
1.544Mbit/s and 2.048Mbit/s rates
are suitable for full-color, full
motion video teleconferencing,
etc.

The service was initiated on
Oct. 1, 1983, in response to de
mands for it between the United
States and Europe. Currently han
dled by existing satellites, the ser
vice eventually will be handled by
higher powered satellites placed
at 53° west longitude, 40.5° west
longitude and 18.5° west
longitude. Primary areas to be
served by the system will be the
United States, Europe and the
Middle East.

INTELSAT expects worldwide
IBS demand to reach a 43.5Mbit/s
capacity in 1984-1985.Growth of
IBS operation by 1990 is predicted
to reach 275Mbit/s.
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The satellites used by
INTELSATand other communica
tions organizations are not alone
in the sky. Also in geosyn
chronous orbit are various
systems for NASA and govern
ment security purposes, among
others. Additional satellites are
circling the earth in non
equatorial orbits. One such series
of satellites is used for the hotline
between Washington and
Moscow. Because the non-Clarke
type units are not in the geosyn
ch ro no us orbit, they must
oscillate between the Northern
and Southern Hemisphere to stay
in orbit. A series of these
satellites is used so that one of
the group is always available for
emergency communications.
Another major use of non

Clarke type satellites is for
weather and geological purposes.
Primarily in polar orbits, these
systems are used by NOAA and
other weather organizations, as
well as geological groups, to
study the meteorological patterns
for weather predictions. Through
such systems, research is done to
detect petroleum and other
resources.

now provided by a US-to-Australia
link for Sydney's Channel 7. Carried
via COMSAT World Systems, an
INTELSAT subsidiary, the link is the
first use of multiplexing two TV
signals through one transponder for
international transmissions.

DBS activities
The advent of DBS services in the

United States, Japan and Europe has
caused some countries to express con
cern about transborder reception. The
concern is mainly political, particular
ly in Europe, where the satellite signal
spills well beyond the small geograph
ic areas of individual countries. An
additional discussion topic involves
international copyright on some pro
gram material that might be trans
mitted through the satellites into other
countries.
DBS became a reality in late 1983

when United Satellite Communica
tions began using ANIK C-II to relay
the service for the United States. Eight
other organizations currently hold
permits to launch DBS services, with
most expected to begin operation in
1986. Some people believe that too
quick an initiation of DBS transmis
sions will endanger the potential im
plementation of new TV technologies,
including HDTV and enhanced or ex
tended definition television.

The much-discussed multiplexed
analog components (MAC) systems
are of major interest for DBS opera
tions. The use of C-MAC, developed
by the UK's Independent Broadcast
ing Authority (IBA), is still in ques
tion, however. At one point it was
thought thaí G-MAC could be a stan
dard for European DBS activity, but
French and German objections have
been voiced regarding C-MAC, and an
extended PAL. format also is under
consideration.
For American activities, a B-MAC

format is being considered. The
B-MAC concept, stressed heavily by

Digital Video Systems, a subsidiary of
Scientific-Atlanta, will offer video
without subcarrier-caused inter
ference. Also available with B-MAC
are up to eight digital audio channels,
video1ex/teletext data, message ser
vices, and enhanced or high definition
imaging, along with tiering and
subscriber addressability for Pay TV
purposes. Although the integrated cir
cuitry for the B-MAC system is ex
pected to be available by late 1984,
decisions on the new format must be
made soon if implementation is to be
possible by the 1986 launch date sug
gested by various DBS proponents.
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An out~of-thls-world news conference
via the spaghetti network

Dec. 5, 1983, will remain an im
portant date in the annals of com
munications as having one of the
most involved conference calls.
Linked for the event were Presi
dent Reagan from the White
House in Washington, DC; West
German Chancellor Helmut Kohl,
at a conference in Athens, Greece;
three astronauts aboard the or
biting Columbia space shuttle;
and journalists in The Hague,
Brussels, Bonn, London, Geneva,
Paris and Rome. Also listening in
was the European Space Agency
in Cologne, West Germany.

Spearheaded by the US Infor
mation Agency Television and
Film Service, with four days
notice, the linkup involved five
communications satellites, multi
ple earth stations, several video
standards conversions and
language translations. According
to Jim Davis, head of USIA-TV's
Technical Division, hundreds of
technicians and thousands of
miles of cable also were needed to
produce the masterpiece. (See
Figure 1.)

In cooperation with the ERT
Network in Athens, satellite links
were ordered from Athens to the

Indian Ocean satellite, then to the
INTELSAT ground station in
Raisting, West Germany, in the
Bavarian Alps. Conversion from
PAL to NTSCwas made before the
signal was linked to the Atlantic
Major One satellite and down
linked to the COMSAT station in
Andover, ME, then sent via land
and microwave circuits to the
USIA-TV headquarters in
Washington, DC. Live translations
from German to English were add
ed for the signal to the White
House.

Meanwhile, pictures from the
Spacelab cameras, sent to
NASA's TRDSS satellite and
received at White Sands, NM,
were converted from a field
sequential format to NTSC, up
linked to SATCOM F1-R and
received again at the NASA John
son Spaceflight Center in
Houston, from which the signal
was relayed via land and
microwave circuits to the USIA of
fice and the White House.

Pictures and sound from the
Oval Office were sent to the USIA
location via a CBS press pool
camera, combined with pictures
from Greece and Spacelab, and
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sent to the COMSAT station at
Etam, WV, for uplinking to the
INTELSAT Atlantic Primary
satellite. One downlink went to
London, another to Raisting, West
Germany, for distribution through
to Frankfurt, West Germany, to
the US European diplomatic mis
sions via land circuits, while
another downlink was received at
the ·Fucino, Italy, earth station,
converted to 625-line SECAM and
passed through the European
Broadcasting Union circuits to
Athens, allowing Kohl to see and
hear Reagan and the astronauts.
The only tense moment resulted

from Kohl's tight time schedule,
complicated by a storm front that
hampered his helicopter landing
at the TV studio in Athens. All
turned out well, however, when
the program began exactly at 9:30
a.m. EST,with both heads of state
appearing live on camera at 9:45
a.m. Reagan's comment that "this
is one heck of a conference call"
described the connection aptly.

Editor's note:
Information for this sidebar is courtesy of

Steven Friedman, USIA Television and Film
Service.

AMPRO/SCULLY
IS BACK
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AND NEW EQUIPMENT
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(303) 465-4141
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USIA
EURONET

ATLANTIC
PAI MARY

Figure 1. This diagram shows the complexity of the USIA hookup for the conference call.

From the Oval Office, President
Reagan talks live to West German
Chancellor Helmut Kohl (left
monitor) and orbiting Columbia
space shuttle astronauts (right
monitor) during the WORLDNET
program.
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February 15, 1984

IMPORTANT
LEGAL NOTICE
SENNHEISER ELECTRONIC
CORPORATION (N.Y.) is the exclusive
United States importer and trademark
owner of electronic equipment bear-
ing the name SENN HEISER and/or the
marks ==IL}:! and :::{Z):! . In order
to protect both ourselves and our cus
tomers, we have filed today lawsuits
in the United States District Court for the
Eastern District of New York seeking
damages, recovery of illegal profits and
injunctions against two companies who
have improperly imported and distributed
our products. We have also alerted the
United States Customs Service to
intercept and seize all unauthorized
imports. In sum, SENNHEISER
ELECTRONIC CORPORATION (N.Y.)
intends to vigorously protect its valued
name and reputation.

~5El\ll\IHEl5ER®
Sennheiser Electronic Corporation (N.Y.)
48 West 38th Street· New York, NY 10018• (212) 944-9440
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Spec Book
contest

Collins

On March 2, 1984, with the few incorrect responses
removed, a BE staff member reached into a large box that
contained the multitude of correct entries to pick a win
ner. Marv Collins, chief engineer for KFI-AM/KOST-FM,
Los Angeles, was the lucky person. The prize for properly
identifying each product item on the cover of the 1983
Spec Book was a Sony CDP-101 digital compact disc
player. Collins said he was enjoying the unit and was par
ticularly excited about being the winner because he had
begun building a library of compact discs even before
entering the Spec Book contest.
In broadcasting since 1954, Collins has seen many

changes occur. He has been involved in one of the latest
major changes, with KFI-AM, a 50kW clear-channel sta
tion, being one of the pioneering AM stereo stations in
the Los Angeles area. He said he has received calls about
the stereo and its sound quality from as far away as
Hawaii and Oregon. KFI-AM first used Harris equip
ment, but because of planned promotional activities
changed to Motorola when the FCC temporarily removed
approval from the Harris system. BB

FCC update
Continued from page 6

ly upon any failure that prevents the changes from being
made from the remote-control point.
• Finally, under the proposed rules stations would be

permitted to establish remote-control points at any loca
tion under their control that is accessible at all times.
The FCC said that although the proposed rules would

give licensees much greater flexibility in the design and
operation of their transmitting facilities, deficiencies in
design, operation or maintenance of remote-control
systems will not be accepted as an excuse for violations of
a station's license or of technical regulations. BB

Satellite update
Continued from page 10

and West) is out of the question for aesthetic reasons
alone, and the individual home roof-mounted Ku-Band
antenna is questionable for cost reasons alone, so the
situation may necessitate a reasonable compromise,
which may become the model for future urban delivery
systems. Ii
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new
products

Color weather displays

Alden Electronics offers three dis
play systems. The C2000R color radar
system ·receives and displays color
weather radar pictures from the gov
ernment remote radar weather dis
play system (RRWDS) transmitters.
The C2000S color satellite system dis
plays satellite pictures and weather
graphics, such as temperature charts
and surface maps. The C2000R/S col
or weather system receives RRWDS
radar, weather graphics and satellite
pictures. All systems feature RGB,
NTSC, RF outputs and gen-lock in
puts for on-air synchronization.
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Megohmmeter
The HV15 from Hipotronics tests

electrical apparatus and cable. Fea
tures include a regulated output to
prevent meter fluctuation, an input
line stabilizer to provide accurate
readings by minimizing meter fluctua
tions caused by line changes, and con
tinuously variable test voltage control
from 0-15kV.
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Electronic flash system
Tako America of Skokie, IL, offers

the PM-900 electronic flash video sys
tem. Manually or automatically trig
gered, the PM-900 uses a strobe and
high resolution color imaging device,
captures and holds the desired image
in a digital frame memory, and dis
plays the frozen image on an RGB
video monitor.
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Computer standards converter
The Cox Electronics Ltd. CVP100

allows recording of computer-gener
ated images to either 625- or 525-line
standard signals.
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Gitzo fluid heads
Karl Heitz makes available the 580

fluid head 5 for cameras up to 50
pounds and the 680 fluid head 6 for
cameras up to 100 pounds. Each of
fers 100% fluid panning and 100%
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fluid vertical tilts (45º front and 45º
rear), plus adjustable counterbalance.
They may operate from - 75°F to
390ºF.

Circle (406) on Reply Card

New usage
AT605 audio insulators from Audio

Technica, used to isolate phono turn
tables from acoustic feedback, may
also help prevent laser pickup mis
tracking in CD players. Each insulator
consists of four round energy ab
sorbers, each of which is a multistage
vibration/shock absorption device en
cased in a brushed chrome housing.
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Graphics character generator

The K100 Chromafont from Knox
Video Products features a font
memory that has the capacity for
more than five full multiple-size, pro
portionally spaced fonts that can be
mixed on the screen and individually
colored, underlined and flashed.
Fonts are loaded into the K100 with
plug-in modules.
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TV sync test generator
The Philips Test & Measuring In

struments (PTMI) PM5634's mono
chrome output signal has variable
horizontal frequency in steps of 1% to
8% above or below the nominal fre
quency. The picture on the screen in
dicates whether the applied frequency
is nominal, below or above nominal.

Circle (407) on Reply Card

Console
The Raven from Harrison Systems

consists of a 40-position mainframe
that accommodates 36 input modules.
It is supplied with 28 input modules
and three master modules. A console
expansion kit including four input
modules, a 4-input module mother-

board section and a power cable is
available.

Circle (410) on Reply Card

Radio communication receiver

Marconi Instruments' Eddystone
1650 may call up features with a single
keying action. It covers the 10kHz-
30MHz frequency range in synthe
sized 5kHz steps. Seven bandwidths
can be made available.

Circle (408) on Reply Card

Teletext system
A full-channel teletext system from

Jasmin Electronics Ltd. has 16,000.
pages of information and gives access
in 16ms. Maximum access time is
ls/1000 pages. Systems may be de
signed and installed to buyers' specifi
cations.

Circle (409) on Reply Card

Keypad generator
The Visual Information Institute

2501 multiple scan rate keypad gener
ator allows horizontal sync and tim
ing parameters to be entered by key
pad. Non-volatile storage is provided
for up to 69 separate raster structures.

Circle (411) on Reply Card

Still-frame converter
EECO has announced the AVC-300

still-frame audio/video converter. A
compression technique allows up to
10 seconds of audio to be stored into a
single video frame on interactive
discs. Voice, music and sound effects
may accompany still-frame or full
motion video for slide, filmstrip and
text screen presentations.

Circle (412) on Reply Card

SCAMP modules
Audio + Design offers the S30 ex

pander/gate and S31 compressor/
limiter. The S30's features include
hold circuit, log/anti-log release net
work, 60dB attenuation range and pre
emphasis in side chain. The S31 offers
ratios of 1:1 to 20:1 (continuously
variable), separate limiter threshold,
side chain access and computer con
trol mute input.

Circle (413) on Reply Card
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"Patent Pending

Call or write for our illustrated Lifesaver
brochure and the name of your local dealer.

The quality standard /llR/OR (
of the vídeo industry.~ , " 711/U/I~

Anton/Bauer, Inc. o One Controls Drive, Shelton, CT 06484 o 203-929-1100
Circle (130) on Reply Card
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Video/audio switching system

The video/audio switching system
from Kaitronics is a new version of
the VAS-MK II switcher and the
AM8000 audio mixer, in 51/•inches of
rack space. Vertical interval switching
for eight video inputs, with automatic
. level selection of mic or line audio
follows, allows 1-button preview or
program feed. The VAS and AM-8000
are stand-alone pieces of equipment.

Circle (414) on Reply Card

Combiner

The E-Flex combiner with line
chroma-key from NEC America is an
option that combines the video out
puts and key signals of two separate
E-Flex systems, enabling the special
effects editor to treat their combined
output as one video output with one
key signal. It includes a digital line
chroma-key adapter and digital mixer
keyer.

Circle (415) on Reply Card

Record cleaning system
The Nitty Gritty PRO features dou

ble hemicylindrical lips for simultane
ously scrubbing and vacuuming both
sides of a record, capstan record
drive, fibrous cloth lip liners, solid
wood cabinetry with internal rub
berization and optional acrylic dust
cover. Each PRO comes with a pint of
PURIFIER 2 record cleaning fluid,
which contains a degreaser, static
neutralizer, algaeside, mild detergent
and wetting agent.

Circle (416) on Reply Card

Videocassette rewinder
The 619 from Audico features plug

in modules that allow users to rapidly
interchange between U-matic, VHS
and Beta cassettes. Sixty-minute
U-matic cassettes are rewound in less
than two minutes.

Circle (417) on Reply Card

Wow-and-flutter meter
The 1035 from B&K-Precision/Dyno

scan Corporation features a built-in
4-digit frequency counter; push-
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button selection of JIS, NAB, CCIR
and DIN measurement standards;
crystal-controlled oscillators for 3kHz
and 3.15kHz signals; and auxiliary
output jacks to hook up oscilloscopes
and strip chart recorders.

Circle (421) on Reply Card

Backgrounds
Studio Props offers a 60-inch

diameter background, available in
nine shades, that collapses and fits in
to a 22-inch-diameter pouch. The
fabric is crease-resistant and light
absorbent.

Circle (422) on Reply Card

RF transfer standard
Weinschel Engineering's 1807 houses

a temperature-stabilized feedthrough
type bolometric power standard, PIN
attenuator/modulator and switch. The
1807 provides additional stability for
the power standard test port, which
facilitates the use of a torque wrench
to ensure connector repeatibility.

Circle (423) on Reply Card

Updated radio automation

!. I I. I Ii

ICM Communication's updated and
improved Instacart offers new fea
tures, including the following: 12-, 24-,
36- or 48-cartridge capacity; mono or
stereo; NAB or IBA specifications;
wide track heads as an option; micro
processor-controlled front panel that
opens for service; touch pad switches
for manual operation; and new
modular power supplies.

Circle (418) on Reply Card

Audio noise/level meter
The Valley People Advantage model

310 offers isolated, balanced, trans
Amptm differential inputs; 10Hz-
100kHz wideband filter; 20Hz-20kHz
multiple-pole filter; 400Hz-20kHz
multiple-pole filter; "A" weighting
filter; CCIR weighting filter; average
detector response; RMS detector
response; peak detector response;
dual-scale analog meter; full-scale
range select; detector output; and pre-

amplifier output/return.
Circle (425) on Reply Card

Camera platform

The Cartop from Birns & Sawyer at
taches and detaches quickly with self
adjusting supports that fit any roof
contour, and evenly distributes the
load. It can handle two operators and
equipment.

Circle (424) on Reply Card

Audiotape recorder

The LJ Scully LJ-12 features three ad
vanced microprocessors that digitally
control the transport and analog
audio signals; non-volatile memory of
CAL/EQ/BIAS settings; glass-bonded
ferrite heads; gold-plated connectors;
lifetime Hall-effect transport switch
ing; SMPTE compatibility; and
4-speed operation variable from
3-36ips in 0.01 increments.

Circle (419) on Reply Card

Synthesized signal generators
Texscan offers the SSG-1000, which

covers from 10Hz-1GHz, and the
SSG-2000, which covers from 10Hz-
2GHz.

Circle (420) on Reply Card
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y this
tindmore man
7500 sletus

go overmeir books
once a year.

Some magazines, we're sorry to say, keep their
readers undercover. They steadfastly refuse to let BPA
(Business Publications Audit of Circulation, Inc.) or any
other independent, not-for-profit organization audit their
circulation records.

We think the reason is obvious: These magazines are
less than proud of the quantity and quality of their readers.

On the other hand, over 750 publications (like this
one) belong to BPA.Once a year, BPAauditors examine
and verify the accuracy of our circulation records.

This audit provides the name, company, industry and
job title of every reader each publication reaches. The
information helps advertisers to determine if they are
saying the right thing to the right people in the right place.

It also helps somebody else important: you. Because
the more a publication and its advertisers know about you,
the better they can provide you with articles and
advertisements that meet your informational needs.

BPA.For readers it stands for meaningful information.
For advertisers it stands for meaningful readers. Business
Publications Audit of Circulation, Inc. W/901\
360 Park Ave. So., NewYork,NYI0010. V · rl"\

~make sureyou getwhat you pay for.

May 1984 Broadcast Engineering 179

www.americanradiohistory.com

www.americanradiohistory.com


professional
services

VIR JAMES P.C.
CONSULTING ENGINEERS

Applications and Field Engineering
Computerized Frequency Surveys
3137 W. Kentucky Ave. -80219

(303) 937-1900

DENVER, COLORADO
Member AFCCE & NAB

R. L. HOOVER
Consulting Telecommunications

Engineer
11704 Seven Locks Road
Potomac, Maryland 20854

301-983-0054
Member AFCCE

D. L. MARKLEY
& Associates, Inc.
CONSULTING ENGINEERS

206 North Bergan
Peoria, Illinois 61604

(309) 673- 7511
Member AFCCE

RADIO ENGINEERING CO..
CONSULTANTS

NORWOOD J. PATTERSON

BOX 420
SANTA YNEZ CA 93460
(805) 688-2333

Serving Broadcasters over 35 years

BROADCAST ENGINEERING
SERVICE COMPANY

TV-FM-AM Field Engineering
Emergency Maintenance- Turnkey Installation

System Design- Survey and Critique
Interim Maintenance or Chief Engineer

B E S COMPANY
100 Siar Trail. New Porl Richey. Fla. 33553. 81H68·2989

Dr. Jeremy K. Raines, P.E.
Consulting Electromagnetic Engineer

Antennas, arrays, parasilics, top loading,
guywires, and reradiatingobstacles
analyzedusing the methodof moments.
13420ClevelandDrive
Potomac.Maryland 20850 (301) 279-2972

Member AFCCE

•

VIDEOCOM
SATELLITE
ASSOCIATES

(617) 329-4080

SATELLITE UPLINKING
FROMANY LOCATION

502 SpragueStreet Frank Cavallo
Dedham, MA 02026 Director of Telecommunications

Why not run your
business card here?

Only $50.00
per insertion.

Frequency discounts available.
Call 913/888-4664
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STEIGER, HURRAY &
ASSOCIATES INC.

Broadcast Technical Consultants
ANTENNA SYSTEM SPECIALISTS

6816 Westview Drive
Cleveland, OH 44141

(216) 526-7187

ATLANTIC RESEARCH CORPORATION
Jansky & Bailey

Telecommunications Consulting
Member AFCCE

5390 Cherokee Avenue
Alexandria. Virginia 22314
(703) 642-4000

SULMAR '"WE TURN IDEAS INTO PROTOTYPES

SYSTEMS
ENGINEERING
PO BOX 530. BELMONT. MASSACHUSETTS 02178

ELECTRONIC DESIGN CONSULT ANTS
IMAGE PROCESSING. DIGITAL VIDEO. MICROPROCESSORS

(617) 862-6358 JOSEPH J. SULMAR

ENTERPRISE ENGINEERING P.C.
Consulting Engineers

F.W. Hannel P.E.
P.O. Box 9001

Peoria, Illinois 61614
(309) 691-4155 Member AFCCE

SMITH and POWSTENKO
BroadcastingandTelecommunications

Consultants
2000 N. Street, N.W.

Washington, D. C. 20036
(202) 293-7742

T & G OPTICS, INC.
71-01 INGRAMSTREET

FORESTHILLS, NY 11375
COMPLETEREPAIRSERVICEFORCOLORTELEVISION
CAMERABEAMSPLITTEROPTICS,LENSES,COATINGS.
MULTIPLEXERMIRRORS,FILTERSANDPROJECTORS
WRITEORCALLGERALDPINCUS(212) 544-8156 twen
ty four hour servicewith pleasure.

SELLMEYER & KRAMER, INC.
CONSULTING ENGINEERS

J.S. Sellmeyer, P.E., S.M. Kramer, P.E.
AM FM TV MOS ITFS LPTV CATV

APPLICATIONS • FIELD ENGINEERING
P.O. Box 841 Mckinney, TX 75069

(214) 542-2056

Reconfirm
your involvement in

the broadcast industry!
Renew

your subscription
today.

EVANS ASSOCIATES
!CONSULTING TELECOMMUNICATIONS ENGINEERS

AM-FM-TV-CATV-ITFS-LPTV SATELLITE
216 N. Green Bay Road

Thiensville, Wisconsin 53092
Phone: (414) 242-6000 Member AFCCE

FCC DATA BASE

~atawuPl1r
AM • FM • TV • LPTV • MDS

• Tower Location/Height
• Allocation Studies

130218th St., N.W. Suite 502
Washington, O.C. 20036

(202)296-4790 800-368·5754

RADIO CONSULTING ENGINEERS

STATION DESIGN ANO SERVICE
ELECTRONICPRODUCTDESIGN

Edward A. Schober, P.E.
402 Tenth Avenue. Haddon Heights. NJ 08035

(609) 546-1841

SINCt: 1952 Tel. 201-627·7400MSI
MICROWAVESERVICES
INTERNATIONAL, INC.

SATELLITE AND TERRESTRIAL SYSTEMS
CONSULTANTS • ENGINEERS • CONSTRUCTORS

FREQUENCY COORDINATORS
VICTOR J. NEXON, PE 266 W. MAIN ST.
PRESIDENT DENVILLE, NJ 07834

MEMBER AFCCE

John Aalto, P.E.
Consulting Engineer

TELEVISION PRODUCTION
AND POST PRODUCTION SYSTEMS

(2 3) 664_9790 1755NorthDillonStreet1 LosAngeles,CA 90026

BLAIR BENSON
Engineering Consultant

TV Systems Design and Operation
23 Park Lane

Norwalk, CT 06854
203-838-9049

Consultants
Television
Motion Picture
Theatrical
Lighting • Rigging
Facility Design • Programming

72 County Road • Tenafly, New Jersey 07670
201-567-6664

Use BE
classified ads
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ad index
ADC Magnetic Controls 49-52
ADM Technology, Inc IFC,113-114
A.F. Associates 111,139
AKG Acoustics 96
Agfa-Gevaert 31
Alpha Audio 159
Amek of America 122
Amperex Electronic Corp. . 85
Ampex Corp 3,56-57
Anderson Laboratories, Ine 38
Andrew Corp 45
Angenieux Corp. of America 78
Anton/Bauer, Inc 177
Asaca/Shibasoku Corp.

of America 64
Audio + Digital 171
B & K Precision Dynascan

Corp 100,115-116
Belar Electronic Labs 148
Bittree 162
Broadcast Video Systems 148
C.0.A.R.C 152
CSI Electronics Ine 157
Caloway Engineering 122
Calvert Electronics Inc 16
Canon USA Inc 69
Celwave 39
Cetec Antennas 12
Cetec Vega 127
Circuit Research Labs, Inc 13
Comex Systems 108
Comrex Corp 44
Comtech Antenna Corp 93
Continental Electronics Mfg.

Co 107
Control Concepts 113-114
Crosspoint Latch Corp 184
Datatek Corp 135
Delta Electronics 22
Dilor Industries 167
Dorrough Electronics 43
Dynair Electronics, Inc 81
ECO Industries Inc 156
EECO, Inc 124
EEV, Inc 33
ESE 175
Eagle Hill Electronics 168
Eastman Kodak 128-129
Electrex 90
Electro Industries 115-116
Eventide, Ine 48
Fidelipac Corp 131
Fuji Photo Film USA 155
General Electric Video 87
Gotham Audio Corp 75
Grass Valley Group, Inc 7
Great American Market. 148,153,162
Hannay Reels 126
Harris Corp 83,95
Hitachi Denshi America, Ltd 72-73
Howe Audio Productions, Inc 14
IBC '84 121
ICM Video 169
lkegami Electronics Inc 11,97
JBL, Inc 27
JVC Corp. of America 117-118
L.W. International 152
Lake Systems 173

Larcan Communications
Equipment Inc 133

Leader Instru ments Corp 5,113-114
Leitch Video Ltd 71
Lerro Corp. . 40-41
Lexicon, Inc 37
Logitek Electronic Systems, Inc 150
3M Professional Audio/Video 55,88-89
MCl/Quantel 137
Magnasync/Moviola Corp 53
Magna Tech Electronics Co.,

Inc 165
Mccurdy Radio Industries 98,IBC
Microprobe Electronics 162
Microtime, Inc 123
Midwest Corp 34-35
Modular Audio Products 174
R.K. Morrison 168
Moseley Associates, inc 103
NEC America, Ine. . 62,63
Rupert Neve 79
Nitty Gritty Record Care 162
Opamp Labs 162
Orban Associates Ine 99
Otari Corp 77
PESA 161
Pacific Recorders and

Engineering 109
Panasonic Corp 104-105
Penny & Giles 124
Perrott Engineering : 172
Polyline Corp 134
Potomac Instruments 64
Precision Echo 138
Products International Inc 117-118
O.E.I. 143
Quad Eight/Westrex 145
RCA Camera Tube Marketing 59
RTSSystems, Inc 1
Rohde & Schwarz 130
Savannah Luggage Works 148
Scientific-Atlanta 15
Sennheiser Electronics Corp 44,174
Shintron Electronics Co. Inc 54
Shure Brothers Inc 47,119-120
Shively Laboratories 92
Sony Corp 8-9,66-67,125,147
Standard Tape Laboratory, Inc 162
Stanton Magnetics 80
Studer ReVox 65,149
Surcom Associates Inc 134
TIC/Ampro Scully 172
TIC/Wilkinson 151
Tascam div TEAC Corp 29
Tektronix, Inc 17,18-19,20-21
Tentel 115-116,168
Thomson-CSF Components 163
Trompeter Electronics 117-118
Ultimatte Corp .. , 94
Utah Scientific, Ine 91
VSC Corp 28
Varian EIMAC 141
Videobyte 70
White Instruments 94
Ward-Beck Systems Ltd BC
Will-Burt Co./TMD Div 74
Winsted Corp 156
Yamaha 101,102

Broadcast Engineering's "Help
Wanted" ads are well-read. Call
today to place your low-cost ad.

classified
Advertising rates in Classified Section are $1.00

per word, each insertion, and must be accompanied
by cash to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge, $25.00.

For ads on which replies are sent to us for forward
ing (blind ads), there is an additional charge of $25.00
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 RADIOTELEPHONE operators license
through cassette recorded lessons at home plus one
week seminar in Boston, Washington, Detroit or
Philadelphia. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Preparation,
1201 Ninth, Manhattan Beach, Calif. 90266, Telephone
(213)379-4461. 8-81-tfn

SERVICES
ONE STOP FOR ALL YOUR PROFESSIONAL AUDIO
REQUIREMENTS. Bottom line oriented. F.T.C. Brewer
Company, P.O. Box 8057, Pensacola, Florida 32506.

7-71-tf

HELIAX-STYROFLEX. Large stock-bargain prices
tested and certified. Write for price and stock lists.
Sierra Western Electric, Box 23872, Oakland, Calif.
94623. Telephone(415)832-3527. 1-73-tf

TRANSMITTER TUBES REPROCESSED-Save 40 to
50%. 3CX2500, 4CX5000, 4CX15000 and many others.
Write for details. FREELAND PRODUCTS CO., Rt. 7,
Box628, Covington, LA 70433. (504)893-1243. 6-79-tfn

RENTAL EQUIPMENT

....----davidqreen---.
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 Optimod, 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

MISCELLANEOUS FOR SALE
COPPER- Broadcasting's largest stock of strap, soft.
drawn wire, ground screen, flyscreen. All sizes.
317-962-8596. Ask for copper sales. 4-84-4t

EQUIPMENT FOR SALE
RCA TK-44 CAMERAS. Five complete chains with
lenses, pedestals, consoles and monitoring equip
ment. Many spare accessories and cable. Take all five
and a crane will be included. Contact Wendell Wybor
ny VP/CE, KRIV-TV, Houston, (713)626-2610. 5-84-1t

WARD·BECK R1200 AUDIO CONSOLE. Brand new
never even unpacked! Includes 12 M490F stereo hi
level inputs, 3 M497 masters, 2 M495 monitor
modules, 1 M479 dual auxiliary, cue amp, talkback
amp, and power supply. Fully wired for module insert
switchers and complete with all documentation. Pre·
sent factory price $17,095-asking $14,500 and we
ship. 202-686-2960. 5-84-11

CHANNEL #40 RCA UHF FILTERPLEXER, Model Ml-
19086-F-40 for sale. Make offer. Contact Ben Miller,
Director of Engineering, Trinity Broadcasting Net
work, P.O. Box "A'', Santa Ana, CA 92711, (714)
832-2950.. 5-84·2t

WE OVERSTOCKED on UHF loop antennas for promo·
tion during our sign-on. Good quantity of UHF loop
antennas for sale at our cost. Contact George San
doval, (303)831·8831. 5-84-3t
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EQUIPMENT FOR SALE (CONT.)
SHIVELY 6810FM B·BAY ANTENNA, 90.1, new, $4,000;
new 240' guyed tower, $4,900. (216) 493-7000, (216)
497-9000. 5·84·3!

SONY BVH-500A-1" VTR with AC-500 power supply.
Also, lkegami HL-79A camera with accessories. Call
(617)738-0540. 5·84·11

AMPEX VPR·2B MINT CONDITION, loaded console
model with TBC-2B, Ast, Sync Head, Tektronix 528,
650A and 602 monitors. Machine has less than 1500
hours. All heads are new with less than 200 hrs.
Machine retails new around $BOK,asking $49,900.00,
(615)255-2792. 5-84·11

IKEGAMI CAMERAS: HL-79A (4) with studio kits:
Canon lens, 13x with 2x extenders (4); Triax adapter
base stations (4). Make offer to: Tony Cuomo, 300 Rt.
17 N. Upper Saddle River New Jersey 07458. 5-84·11

RCA TK-76C ENG CAMERAS. Very good condition.
Four each. $3800 each or less if you want two or more.
Contact M. D. Smith, WAAY·TV, P.O. Box 2555, Hunt·
sville, AL 205/533-3131. 5-84·1t

MICROTIME 2020 TBC-ln box, with less than 100
hours use. Includes Drop-out-compensator option.
$4000. Call 804-253-0050. 5·84·11

FOR SALE OR TRADE: 2 Otari MX505QXH4SH 10" reel
to reel 4 channel taperecorders. $1500/recorder. Call
303-753-0043 ask for Bob. 3-84-31

WANTED TO BUY
WANTED: Pre-1923 radio equipment and tubes.
August J. Link, Surcom Associates, 305 Wisconsin
Ave., Oceanside, CA 92054, (619)722-6162. 3-76-tf

HIGHEST PRICES PAID for 112 Phase Monitors and
for clean, one kw or greater powered AM and FM
Transmitters. All duty and transportation paid.
Surplus Equipment Sales, 2 Thorncliffe Park Dr., Unit
28, Toronto, Canada M4H 1H2, 416-421-5631. 2-79-tfn

CAMERA CABLE, mini, for TK-44A. Also spares &
remote panels. University of Akron, John Baker, (216)
375-7580. 5-84-11

EMPLOYMENT SERVICES

WE PLACE

TV and Video Engineers
COAST TO COAST

IAll Levels, But Not Operators]
ALL FEES PAID BY EMPLOYERS

Phone/Resume

KEY SYSTEMS
Westminster Road

Wilkes-Barre, PA 18702

Phone Alan Kornish at
(717) 655-1458

HELP WANTED
OPERATING ENGINEERS wanted for fast growing
37th Market NBC Affiliate. Good benefits plus ex
cellent southern location. Beach or mountains just
two hours drive. 1-2 years experience as Tape
Operator or Master Control Operator with General
Class Lincense. Send resume and salary requirements
to Director of Engineering, Durham Life Broadcasting
Inc., P.O. Box 1511, Raleigh, NC27602. 4-84·21

ALASKA BUSH PUBLIC BROADCAST TV & AM Sta
tion has an opening for a maintenance engineer. FCC
General License and two years TV broadcast rnaínte
nance experience. Salary in the mid 20's, DOE, hous
ing option, great benefits. Contact Chief Engineer,
KYUK, P.O. Box 468, Bethel, Alaska 99559, (907)
543-3131. EOE. Closing Date May 25th, 1984. 5-84-21
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HELP WANTED (CONT.)

ASSISTANT CHIEF,
TELEVISION ENGINEER
To maintain and operate state of the art TV studio
and transmission equipment for a ITFS television
broadcaster. Must be able to trouble shoot analog
and digital to component level. Must know televi
sion production technique for both studio and
remote. Please apply only if you have significant
TV engineering experience. Starting salary
$27,000 or more depending upon experience. Ex·
cellent benefits including full health and dental,
22 days vacation, free tuition for self and spouse,
etc. Please write immediately to Mr. Montgomery,
Box 573, University of Cincinnati Medical Center,
231 Bethesda Avenue, Cincinnati, OH 45267.

5·84·11

TV MAINTENANCE TECH/ENGINEER. Natural trouble
shooter, good, fast digital/analog all round engineer.
Good pay, low cost of living, exellent schools and
clean air. Resume. J.R. Pearce, KPOM, Box 1867, Ft.
Smith, AR 72902. 5-84-11

NEW HAMPSHIRE PUBLIC TELEVISION - DIRECTOR
OF ENGINEERING. New Hampshire Public Television
seeks senior manager to oversee $815,000 budget,
staff of 23, three transmitters (one VHF, two UHF),
statewide microwave network, heavily utilized mobile
unit and studio facilities. NHPTV is heavily involved in
proauction ano post-production for itself and outside
clients. Requires demonstrated technical ability and a
minimum of ten years broadcast experience and five
years administrative and supervisory experience in
commercial or non-commercial television. Director is
responsible for all capital purchases, long term plan·
ning, grant applications, and will help design new
studio facilities scheduled for completion in 1986.
NHPTV is a growing organization which has just com
pleted a $2.2 million capital refurbishment with
another planned in 1985-86. Headquarters are located
in Durham, on the New Hampshire Seacoast, 65 miles
north of Boston. Salary range: $28,760-$44,930 D.O.E.
Send detailed resume to General Manager, NHPTV,
Box 1100, Durham, NH 03824. Confidentiality will be
honored. Deadline is April 23, 1984. AA/EOE. 5-84·1t

Field Engineers
The Sony Broadcast Company, a world leader
in professional broadcast television equipment,
has highly visible opportunities in Los Angeles,
Dallas, Atlanta, New York and Chicago for
qualified engineers.

Successful candidates should have 5 years
experience in television operations with
emphasis on installing, maintaining and
servicing a wide range of sophisticated
microprocessor based broadcast equipment. A
BSEEor equivalent experience is preferred.

Sony offers a competitive starting salary
excellent benefits including matched savings,
profit-sharing and dental plans.

For prompt consideration. send resume
including preferred location and salary
requirements to:

Dept. 609
Broadcast Engineering

P.O. Box 12901
Overland Park, KS 66212

We are pleased to be an equal opportunity
employer m/f/h/v

SONY

HELP WANTED (CONT.)
TELECINE MAINTENANCE ENGINEER needed to fill
early evening shift. This unusual position requires a
Rank Cintel maintenance background, basic design
and fabrication experience. Excellent opportunity to
participate in state of the art video projects. Reply to:
Personnel Director, Image Transform, P.O. Box 7760,
Burbank, CA 91505. 5-84·11

TELECOMMUNICATIONS ENGINEER responsible for
two video production facilities B.S. degree program.
Small state college (1,000 students), beautiful north·
eastern Vermont. Additional responsibilities: Chief
Engineer 3,000 watt FM stereo radio station; limited
teaching duties. Qualifications: FCG tst Class or
General License, extensive experience "hands-on"
maintenance Y." and '/."video format, 3-tube broad·
cast quality video cameras, microwave systems, radio
production/broadcast equipment. Bachelor's etec
trical engineering or equivalent. College-level
teaching experience. Salary range $16,000-20,000 for
Coordinator II, Grade II, exempt position. Send letter
application, resume, letters reference by May 28, 1984:
Perry Viles, Dean of Academic Affairs, Lyndon State
College, Lyndonville, VT05851. EOE. 5-84-1t

MAINTENANCE ENGINEER. UHF·TV and production
facility. Experience in all tape formats, cameras and
other related equipment. Send resume to Christian
Communications of Chicagoland, WCFC-TV, One
North Wacker Drive, Chicago, IL60606. E.O.E. 5-84·11

RALEIGH·OURHAM

Growing UHF Independent In
Top 50Market SeeksQuaWied

Electronic Maintenance
Technidan.

Candidate should be experienced in the
maintenance of Vl'Rs.cameras, monitoring

and other broadcast equipment.
Troubleshooting skills a must. Transmitter
experience not essential. but a plus. Send
resume and salary history lo:

Dallas u~. Chiet Engineer
-TV-22.

241 road Street
Durham,North Carolina 27704
WLFL-'JV-22Is IV!Equal Opportunity Employer.

ASSISTANT CHIEF ENGINEER. UHF-TV and produc
lion facility. Well-qualified in all areas of maintenance
and administration. Willing to make facility tops in
Christian broadcasting. Send resume to Christian
Communications of Chicagoland, WCFC·TV, One
North Wacker Drive, Chicago, IL 60606 E.O.E. 5-84-1t

BROADCAST MAINTENANCE ENGINEER for TV, AM,
FM and production facility. Experience in the installa
tion, maintenance and repair of the following is re
quired: All broadcast format videotape recorders;
Broadcast switching and terminal equipment; Digital·
ly controlled studio cameras; and Dlgltal video pro
cessing equipment. A thorough knowledge of digital
logic is required. Also desirable are SBE certification,
an FCC license and AM, FM and TV Transmitter
maintenance experience. Area is a hunting and
fishing paradise, just 30 miles from the beaches of the
Gulf of Mexico. EOE. Send resume to Personnel
Department, Tichenor Media System, Inc., P.O. Box
711, Harlingen, TX 78550. 5-84·11

MAINTENANCE ENGINEER. Experience and general
class license required. RCA equipment. WTVX·TV,
P.O. Box 3434, Fort Pierce, Florida 33454. 5-84·11

PASADENA CITY COLLEGE needs a Television Elec
tronics Technician. Maintain and repair television
radio and other audio equipment. Attractive benefits.
Beginning salary range: $1,745 to $1,924 per month.
Final date to file District application: May 1, 1984.
Pasadena City College, 1570 E. Colorado Blvd., (818)
578-7388. EOEIAA. 5-84-1t
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HELP WANTED (CONT.)

VIDEOTAPE OPERATORS. The Christian Broad·
casting Network, Inc., an evangelical Christian
ministry, has immediate openings for Videotape
Operators. Applicants must have at least four years
experience as a videotape operator and a strong
technical background including a thorough knowl
edge of the television signal and its relationship to
videotape. Current experience in 1", 2" and '!." for
mats, including machine-to-machine editing, film-to
tape transfers and standards conversion is desired. If
you feel led and want to serve, send resume in con
fidence to: Personnel Specialist, The Christian Broad
casting Network, Inc., CBN Center - Personnel Dept.,
Virginia Beach, VA 23463. CBN is an Equal Opportuni
ty Employer. 5-84-11

VIDEOTAPE EDITORS: The Christian Broadcasting
Network, Inc., an evangelical Christian ministry, has
immediate openings for Videotape Editors. Applicants
must have at least four years experience in computer
editing with overall experience in Videotape opera
tions, including experience as a senior operator or
supervisor. A strong technical background, including
a thorough knowledge of the television signal and its
relationship to videotape, is necessary. Current ex
perience in CMX 340, Convergence 103 & 104 systems
desired. If you feel led and want to serve, send resume
in confidence to: Personnel Specialist, The Christian
Broadcasting Network, Inc., CBN Center- Personnel
Dept., Virginia Beach, VA 24363. CBN is an Equal Op
portunity Emplyer. 5-84-11

MAINTENANCE ENGINEER-Catholic satellite net
work, located in Sun Belt. Broadcast experience and
FCC license essential. Responsibilities include
maintenance of TK-46 cameras, RCA 2" and 1" VTR's,
Vital switching. Salary commensurate with qualifica
tions. Send resume to Matt Scalici, EWTN, 5817 Old
Leeds Road, Birmingham, AL35210. 5-84-1t

TELEVISION ELECTRONICS TECHNICIAN: Two posi
tions available immediately in college television
facilities. Perform Video/Audio electronic
maintenance and repair; operation of cable, studio
and remote equipment. Minimum requirements: Two
years of college or technical training in electronics or
the equivalent; and, two years of job experience in cor
porate, cable or broadcast television. Salary range:
$21,000-$23,000,plus excellent fringe benefits. Send
letter of application and resume to: Mr. James Breault,
Department of Telecommunications, Ferris State Col
lege, Big Rapids, Ml 49307. Equal Opportunity
Employer. 5-84-1t

FM STATION ENGINEER for 100kw FM stereo with
STL. KPL.Z,Seattle. Immediate opening, full-charge,
hands-on engineer. Self-starter, 1st/general license,
references. Top pay and benefits. Contact Clark at
(206)223-5703. 5-84-1t

MAINTENANCE TECHNICIAN - KBVO-TV, AUSTIN,
TEXAS has career opportunity tor quality oriented
UHF maintenance technician. Excellent benefits and
compensation with quality independent operation in
the beautiful Central Texas Hill Country. Send resume
to: Ernie Hartt C.E., KBVO-TV, P.O. Drawer 2728,
Austin, Texas 78768,(512)835-0042.E.O.E. 5-84-1t

TELEVISION MAINTENANCE
ENGINEERS

WTBS CNN
The leading news and sports satellite
communications network has career
opportunities for broadcast
maintenance engineers. Openings
are now available in Atlanta for
engineers experienced in studio and
ENGequipment maintenance. Turner
Broadcasting System offers an ex
cellent benefit and compensation
program. Interested maintenance
engineers may call (404)827-1638be
tween 9 A.M. and 5 P.M., Eastern
Time, Monday- Friday, or send
resume in complete confidence to:
TURNERBROADCASTINGSYSTEM,
INC.
1050 Techwood Drive
Atlanta, Georgia 30318
Attn: Jim Brown, Corporate Engineering
TBS is an equal opportunity employer

VIDEO
TECHNICAL

SUPERVISOR
A leader in the videocassette field is seeking a hands-on professional who
can supervise the maintenanceof video equipment. Position requires ex
perience with Beta, VHS, U-Matic cassette formats and "state-of-the-art"
Master playback VTR's.

This is an outstanding opportunity to move into a supervisory role and ex·
pand your potential in communications, motivation, judgement and
analytical interpretation.

If you are ready to accept the challenge this position offers .. send resume
indicating current salary to:

Broadcast Engineering
Dept. 608

P.O. Box 12901, Overland Park, KS 66212
Equal Opportunity Employer M/F

PROJECTS
ENGINEER

Large international broadcasting corporation
headquartered in Munich seeksapplicantwith BSEE
degree and five years minimum experience. Must
have a thorough understanding of broadcasting
techniques. Knowledge of German language is
desirable, though not absolutely necessary.
Duties include the developrne nt of complex
electronic equipment for use in studios, master
control, and ancillary office systems; evaluation of
commercial technical equipment for integration into
existing systems, and development of interface
equipment or modifications; supervision of
development, installation, and maintenance
technicians. Must have background experience in
audio, R.F., digital, and mechanical packaging
techniques, as well as project planning and
management.
Good remuneration, furnished housing, pension,
vacation,and other fringe benefitsareprovided. U.S.
citizenship required. Candidates should submit
resume (no phone inquiries please) in confidence
with salary requirement to: PersonnelDept., RADIO
FREE EUROPE/RADIO LIBERTY INC., 1201
Connecticut Avenue N.W.,Washington, O.C.20036~--~·- -- - - --- -- - - --~---~·--- - ------ - ---

••• - ··-INC
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calendar
May 19

Organized and sponsored by the Hollywood Section of
the Society of Motion Picture and Television Engineers
(SMPTE), an all-day tutorial seminar on audio aspects of
post-production will be held at Paramount Studios, Glen
Glenn Sound and Warner Hollywood Studios. It will
cover technological advances in audio monitoring and
digital recording techniques as they affect film and
videotape post-production.
Seminar participants will attend lectures and live

demonstrations by Hollywood's top audio engineers and
technicians. Registration fees (including lunch, parking
and transportation to all studio facilities) are $35 for
SMPTE members and $45 for non-members. For more in
formation, contact Jack Spring, e/o Eastman Kodak, 6706
Santa Monica Blvd., Hollywood, CA 90038-213-464-
6131; or Howard La Zare, e/o Consolidated Film In
dustries, 959 N. Seward St., Hollywood, CA 90038-
213-462-3161.

May 23-25
The Eighth Annual Conference on Teleconferencing and

Interactive Media will be held in Madison, WI. The pro
gram will report on the current status of and trends in
teleconferencing, computer conferencing, videotex and
other interactive systems. For more information, call
608-262-2569.

May
L. Matthew Miller Associates of New York will offer

evening classes on basic video techniques and the use of

video equipment. These include "The Basic Elements of
Video"; "The Fundamentals of Video Production," which
includes the proper use of cameras; and "Measuring
Video," which covers waveform monitors and other in
struments. For more information, contact Maia Nero at
212-741-8011.

July 17-19
The Fourth Annual WOSU Broadcast Engineering Con

ference will be held at the Fawcett Center for Tomorrow
in Columbus, OH. Leading broadcast engineers and ex
perts will present about 20 papers covering such topics as
AM, FM, television, ITFS/MDS, LPTV, satellites,
microwaves, maintenance and antenna systems. A joint
SBE meeting, open to all registrants, will be held the
evening of July 17.
This year a bound set of conference papers will be in

cluded in the registration fee of $115, if received before
June 1, and $125 after that date. The fee includes seven
meals and all coffee breaks. For more information, con
tact John H. Battison, director of engineering, WOSU Sta
tions, 2400 Olentangy River Road, Columbus, OH 43210.

Sept. 16-19
The National Association of Broadcasters has canceled

its annual Radio Programming Conference (scheduled for
August in Atlanta) and will join the National Radio
Broadcasters Association for the Radio Convention and
Programming Conference in Los Angeles. Details are
forthcoming. m

•

EDITOR CONTROLLABLE PRODUCTION SWITCHER

6109 32 PATTERNS• VARIABLE BORDERS• SOFT EDGE
RGB CHROMA KEVER • DOWNSTREAM KEVER
BLANKING PROCESSOR • AUTOMATIC FADER

184 Broadcast Engineering May 1984

OPTIONS: Genlock,
Second Chroma Keyer

PROGRAM A/B

Full editor control with serial access
is available with the plug compatible
7209. The 7209 is a microprocessor
driven controller with bidirectional
serial communication capability,
(high speed recall and write). The
"smart interface" option has several
serial ports, and can communicate
in all three standard Crosspoint
Latch protocols. O pt ions for the
6109 include, 99 sequence storage,
battery back-up, printer output,
very powerful human engineered
editor interfaces.

[9'"~~§\...91
00

PROGRAM e

6109 $5,995. Basic 7209 $3,000.

95 PROGRESSSTREET • UNION, NJ 07083
(201) 688-1510 •TELEX 181160
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PERSONAL COMPUTER QUESTIONNAIRE
Broadcast Engineering is interested in learning the extent of personal computer (PC)use in broadcast and production facilities.
Your responses will be summarized in a future issue of BE.

A. Present PC users:
1. Is the computer owned

D Personally D By the station

2. What brand(s)/model(s)? _

3. How many bytes of usable memory? _

4. Do you
D Program it D Use purchased software

5. If purchased software, for what functions? _

6. Programming language?
D BASIC D CP/M O FORTH D FORTRAN

O ASSEMBLER D Machine language
D Other:

9. How are you using the system?
D Payroll D Inventory D Transmitter

records D Equipment logging
D Program status D Maintenance/

logging D Production testing
D Automation titles D Graphics
D Engineering D Games

calculations
D Other:

10. Can the system interface D or is it interfaced D
to the station business or automation system?

11. Is more than one PC in use at the station?
D Yes D No

B. Future PC users:
12. If you are planning a PCpurchase soon, what brands

are being considered?

13. Please indicate planned use in (9) above:7. Mass storage type?
D Cassette tape D Disk
D Multidisk D Bubble memory

8. Printer type? Title:

D Dot-matrix D Letter quality D Tractor-feed
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Advertiser's Name Circle No.__

Comments on this issue:

PLACE
FIRSTCLASS
POSTAGE
HERE

BR08DC8Sl:enG1neeR1nG
P.O. Box 12902
Overland Park, KS 66212-9981

PLACE
FIRSTCLASS
POSTAGE
HERE

BR08DC8ST_enoneeamo
P.O. Box 12902
Overland Park, KS 66212-9981
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The first step in communi
cating is listening.
We communicate sound.
We do it well-we've been
listening since 1948 and
continue to supply state-
of -the-art consoles, inter
coms, switchers and systems
to the broadcasting media
world wide.

We listen no: only to
sound, but to tbe people
who produce it. People like
you. We provide .mrivalled

_··McCurdy Radio Industries

s~>) ': ::~·~·k·
-...;_Jo..~ ~A • •

performance, quality contfóf{>
design, delivery and aftei~safos·
service. Complete serVfce. .
From an organization With
everything at its fingertips:

Talk to us about your ·
audio needs. Watch us .
. listen . . . and listen to iis
perf orm. ·We deserve. to be
heard.

'...,..•.

108Carnforth Road, Toronto, Ontario, Canada M4A 21A Tel: (416)751-6262 Telex: o6'!~63533, ': •
1051Clinten Street, Buffalo, New York 14206 Tel: (212)772-0719

" ,;; Circlle (1) 0111 Reply Card
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