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Hitachi -5 
Competition- 

That's the score in 
one-inch VTR technolo 

1 

We ve gone the first generation of TYPE C machines fir( bt 
...to help you get all the potential of one -inch out of your N- 

installation. Here's what the competition doesn't give you. 

1. Retracting Tape Guide 
Retrads for unequalled ease of threading; repositions with 

micron accuracy for up to two million threadings. Provides the 
ability of a quad thread system in a one -inch format. 

2. "PRO" Tape Path 
The protective reverse oxide ; "PRO ") configuration of the tape 1 

means only the video and audio heads touch the oxide surface. All c 

transport mechanisms guide the tape by its reverse side. Result: -10 

ably reduceddnopouts; longer tape life. 

3. Instant Head Replacement 
Pre - aligned head design permits easy replacement of video head 
three mini tes. No adaptors or jigs; no adjustments required. 

4. Audio and Video Confidence 
The others only let you see what you're taping. We let you sly 
hear eveything being recorded...simultaneously. 

5. Non - contact Tape Shuttle System 
In shuttle and standby modes, tape rides on a cushion of air. Increi 

head and tape life immeasurably. Cuts frictional resistance, yiel 
shuttle times of only 80 seconds end to end. 

We could go on. With impressive features like microprocessor can 
broadcastable slow motion; one -touch shuttle and jog; front access cir 

boards; audio soot erase and on and on. But why run up the score, when it's aire 
no contest? See the Hitachi HR -200, it's equally impressive porable HR- 
model, and companior TC -200 Time Base Corrector. 
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Tape guide retrae s fo- threading ease Air drum 
eliminates head costae- in shuttle / standby modes 

HITACHI 
Hitachi Denshi America.Ltd. 

Full audio and video confidence 
"PRO" tape path reduces dropoits 

Tomorrow's Technology Today 
175 Crossways Pa-k Welt, Woodbury, N.Y. 11797 (516) 921 -7200 
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RADIO AllyTELEVISIOIN: 
MOVING FROM HERE TO DIGITAL. 

The emerging mass 
communications market of 
the 1980s will demand the 
most radical technical 
change since color 
television. Both radio and 
television broadcasters are 
preparing to meet the 
challenges of new media 
and new audiences 
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8 Broadcast Industry News 
Radio sheds commercial, public affairs limits: Domestic satellites get big lift from 
FCC; Gannett forms satellite news firm 

17 Radio Programming & Production For Profit 
The program flood is rising 

19 BM /E's Program Marketplace 
Another look at Cavox Stereo Productions 

25 TV Programming & Production For Profit 
RTNDA: technology versus journalism 

33 Moving From Here To Digital 

33 The Broadcast Plant: From Here To Digital 
Digital audio and video are the only known technologies capable of meeting long -term 
industry needs 

39 Coming: The Digital March Into Radio 
The digital tape recorder and audio disc are poised just offstage 

51 Machine Control At KPIX: Cornerstone To Digital 
Comprehensive equipment control takes a station across the digital border 

61 Machine Control Trims Equipment Costs, Prevents Labor Expansion 
Digital control is the light at the end of the tunnel 

71 Digital Television Development: A Look Into The Future 
Full digital processing is on the horizon 

79 Analog To Digital: The TV Plant In Transition 
Operating broadcast plants with both analog and digital equipment requires planning 

85 Broadcasters To Be Careful Consumers In 1981 
The eleventh annual Panels of 100 survey of industry needs 

91 FCC Rules & Regulations 
Time brokerage satisfies some minority programming needs 

97 Great Idea Contest 
Win a calculator -enter the 1981 Great Idea Contest 

102 Broadcast Equipment 
BM /E's survey of new products highlights some SMPTE introductions 
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THE GVGTM 1600 SERIES 
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SWITCHER LINE 
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The new 1600-1X Post 
Production switcher with 
built -in E -MEMTM effects 
memory system (above) shows our continuing 
commitment to the world's most popular 
switcher line. Industry acceptance of the 
1600 Series stems from its workhorse reliabil- 
ity - nearly 1,500 systems are now in service! 
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BROADCAST INDUSTRY 

Radio Sheds Commercial, 
Public Affairs Limits 
The FCC has dropped the commercial 
time limits and minimums for nonen- 
tertainment programming for radio 
stations in a deregulatory move that 
has delighted broadcasters and disap- 
pointed public interest groups. 

The Commission's ruling allows ra- 
dio broadcasters to determine for 
themselves the appropriate amounts of 
commercials, news, and public affairs 
programming for their audiences. Re- 
placing the nonentertainment mini- 
mum is a nonspecific standard re- 
quiring radio broadcasters to address 
themselves to important community 
issues, including controversial ones. 

The NAB was quick to hail the 
"enlightened" move, calling it "a turn- 
ing point in the history of broadcast 
regulation." Religious and public in- 
terest groups, which had opposed lift- 
ing the limits, were considerably less 
pleased. The Media Access Project's 
Andrew Jay Schwartzman called the 
ruling "a sad day for minorities, 
women, the poor, religious groups, 
and other working people who have 
relied on the FCC" to see that listeners' 
needs were met. 

Stations' public files will have to in- 
clude each year a list of issues of com- 
munity importance they have ad- 
dressed; the list will still be reviewed 
during license challenges. 

Domestic Satellites Get 
Big Lift From FCC 
A massive action by the FCC at the 
close of last year has paved the way for 

the launch of 20 new domestic satel- 
lites, with five more authorized to be 
constructed but not launched yet. The 
birds will replace existing satellites 
ready for retirement, expand the ser- 
vices of existing carriers, and start off 
new services. The new birds are all 
scheduled for launch between now and 
1983 and should do much to relieve the 
current satellite squeeze. 

The eight companies involved in- 
clude: Hughes Communications, 
which will build three birds and launch 
two of them; Southern Pacific Com- 
munications Co., also building three 
and launching two; Comsat, author- 
ized to launch its fourth Comstar satel- 
lite; AT &T, which will construct a 
three -satellite Telstar System to replace 
the Comstar birds when they expire 
(two of the birds are approved for 
launch); RCA Americom, which will 
construct six new Satcom satellites and 
launch four of them; Western Union, 
given the go -ahead for construction 
and launch of two additional Westar 
birds; Satellite Business Systems, 
which got approval to launch its sec- 
ond satellite; and GTE Satellite Corp., 
which will construct three satellites and 
launch two of them. 

Gannett Forms 
Satellite News Firm 
Gannett Satellite Information Net- 
work has been formed by Gannett Co. 
to beam information to print and 
broadcast media outlets via satellite. 
The Rochester, N.Y. -based publishing 
giant said that the info -to include 
news, advertising, and entertain- 
ment- initially would be transmitted 

from a transmitting station in Spring- 
field, Va. The service has been titled 
"U.S.A. Today" and has leased time 
from the American Satellite Co. 

Theoretically, an infinite number of 
stations and papers could be hooked 
into the net. Satellite subsidiary presi- 
dent Maurice Hickey said that several 
newspapers already have the small re- 
ceiving dishes used for the Associated 
Press satellite net. Gannett owns seven 
TV stations and 12 radio stations in 
addition to its 81 newspapers. 

Cable Goes West: 
Western Cable Show 
Over 200 exhibitors -selling program- 
ming and cable equipment of all de- 
scriptions -and 6000 -plus attendees 
crowded the Disneyland Hotel in Ana- 
heim, Calif. for the twelfth annual 
Western Cable Television Show and 
Convention, December 10 through 12. 
Due to record attendance, next year's 
show will be moved to larger quarters, 
conference officials said. 

Program suppliers were very much 
in evidence and very much in competi- 
tion, resorting to such tactics as heavy 
leafletting of seats at all the sessions 
(Private Screenings, purveying sex- 
ploitation films) all the way up to a 
black -tie dinner on board the Queen 
Mary (CBS Cable). Other major sup- 
pliers and hopefuls regaled the conven- 
tioneers with big name entertainment, 
including the likes of Dolly Parton and 
Red Skelton. Premiere, moving right 
along in the face of its still -unsettled 
Justice Department suit, announced 
its January schedule; Time -Mirror 
Satellite Programming Co. announced 

Outgoing FCC commissioner 
Tyrone Brown 

Tyrone Brown Resigns; 
Hopes For Black Successor 

Commissioner Tyrone Brown, the only 
black member of the FCC and just the 
second black commissioner in FCC his- 
tory, has resigned his post effective Janu- 
ary 31 to accept a position as general 
partner in Steptoe and Johnson, a Wash- 
ington, D.C. law firm. 

Brown's letter of resignation to Presi- 
dent Carter stressed the importance of 
minority representation on the Commis- 
sion, saying, "I hope your successor will 
recognize [this] as you did ... Such an 
appointment is not merely a matter of 
"tokenism"; it reflects an understanding 

that minority representation at the Com- 
mission level is the most effective way to 
assure that minority perspectives are 
considered.." 

He. praised FCC chairman Ferris who, 
Brown said, "has guided the FCC 
through one of its most dynamic and pro- 
ductive periods." Brown also noted that 
during his three "challenging and reward- 
ing" years on the Commission, the body 
had become "the only independent regu- 
latory agency to officially endorse and 
successfully implement a minority own- 
ership program." 

8 BM /E FEBRUARY, 1981 

www.americanradiohistory.com

www.americanradiohistory.com


It makes our compet itors 
nervous to discuss these 
standard ADM benefits 

Redundant Power 
Supply Status 
Indicators 

Up to 60 Microphone 
Level Inputs for use on this 
2400 Series console 

Up to 108 High Level 
Audio Inputs available 
for use on this 

lo0 Series console 
Built -in Talkback 
Microphone with 
level control 

Four Independent 
Submaster Busses 

Built -in 
Up /Down Timer 

Frequencies of Equalizer 
Modules chosen ateoustically 
for optimum effect 
on music and voice 

Built -in 
Five- Feequency 
Oscillator with 

essi,gnment switches 
Rugged, Totally 
Modular Construction 

Four Totally 
Ir. iependent 

Monitor 
Busses 

Slidex' Attenuators 
provide quiet. dependable 
performance duc to 
scaled resistive elements 

Two Group Off -On 
Logic Functions 

Pre -wired Expansion Capability 

2400 Series Console 

Remote 
Control 

for six 
machines 

Removable Base 
hr ease of 

hui d n1.1: entry 

Talk to other console salesmen about any of these features and you'll 
get a lot of throat clearing and foot shuffling. Query our salemen and f 
you'll get a lot of facts about ADM features that help you do a better job and 
he'll tell you about our exclusive 5 -year warranty. (Yes, we have to build them better, 
and we do!) 

Learn more about our Series 3200, 2400, 1600 or 800 ADM Audio Consoles. 
Contact ADM Technology, Inc., 16005 Sturgeon, Roseville, Michigan 48066. Phone (313) 778 -8400. 
TLX 23 -1114. West Central Sales Representative, Gordon Peters, (817) 467 -2990. 

AD4'l® 
The Audio Company 
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News 

a cable home- shopping service, to be- 
gin by the middle of this year. 

The hardware suppliers were there 
full force, including plenty of names 
well familiar to broadcasters - 
ADDA, Bogner Broadcast, Compact 
Video, Harris, Jerrold, Magnavox, 
Microwave Associates, Motorola, 
RCA Americom, Station Business Sys- 
tems, and System Concepts, to name a 
few. Reflecting the importance of the 
satellite to the cable industry, the park- 

ing lot of the hotel was filled with 
dishes from manufacturers such as 
Hughes, Scientific -Atlanta, Micro - 
dyne, and Gardiner. 

PBS Loses BBC Shows 
To New Cable Net 
When new cable network RCTV goes 
into operation in January, 1982, its im- 
pact will be felt strongly at the Public 
Broadcasting Service. That is because 
RCTV, a division of Rockefeller Cen- 
ter Inc., has signed a 10 -year exclusive 
contract with the British Broadcasting 

Announcing 
Model 909 
9" Color For ENG 

Rugged /Compact /Portable 
In-line Slotmask CRT 
AC /DC Operation 
Pulse Cross Display 
EXT /INT Sync 
A/B Input 

Blue Only Display 
Black Calibration 
RY, B -Y Outputs For Vector - 
Scope 
Color /Monochrome Selector 
Twin Units For Rack Mount 

A B H 
PC 

V 
VERT HUE 

INT EXT . MON COL 
BYNC GUN CAL MODE 

SHINTRON Cambridge, MA 02142 USA 
Phone (617) 491 -8700 
Telex 921497 

Worldwide 

Circle 103 on Reader Service Card 
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Corporation for rights to BBC -pro- 
duced programming. 

The high -quality BBC shows, such 
as Masterpiece Theater and The As- 
cent of Man, have been a staple of the 
PBS offerings for several years, help- 
ing the public TV stations draw viewers 
and financial support. Under the 
RCTV -BBC agreement, RCTV will 
own the shows on an exclusive basis for 
at least one year, perhaps longer for the 
most popular shows. After that period 
the shows may be made available to 
public or commercial TV stations. 

The new network, which has not 
signed up for satellite space, will also 
offer U.S. -made entertainment and 
children's programming. RCTV was 
introduced at the recent Western Cable 
Show (see story in this section). 

FCC Proposes Lifting 
Common Carrier Rules 
Major deregulation of specialized 
common carriers, resale firms, and sat- 
ellite carriers has been proposed by the 
FCC. The Commission based its pro- 
posal on a provision of the Communi- 
cations Act that allows it to refrain 
from regulation of carriers with little 
or no market power. 

Companies such as RCA Globcom, 
Western Union's satellite divisions, 
American Satellite, and Eastern Mi- 
crowave could be among the benefi- 
ciaries of the deregulation plan, which 
defines market power as the ability to 
control prices and restrict output. The 
proposal specifically exempts AT &T, 
the independent telcos, and Western 
Union's telex and TWX services from 
deregulation, citing the large market 
power they hold. Competitive firms in 
the industry were termed "non -domi- 
nant" and therefore qualified for po- 
tential deregulation. 

News Briefs 

FCC commissioners Robert E. Lee 
and Anne P. Jones were due to make 
recommendations to the Commission 
by the start of this month about the 
agency's need for office space. A deci- 
sion on the proposed move to an office 
tower in Rosslyn, Va., was delayed 
until the recommendations could be 
considered .... Complaints and com- 
ments received by the Broadcast Bu- 
reau in 1980 were down almost 15,000 
from 1979, with 70,000 of the 94,500 
classified as complaints .... NAB has 
asked the FCC for a freeze on low 
power TV and TV translator applica- 
tions because of the huge volume of 
such filings; present processing proce- 
dures, NAB said, violate the Adminis- 
trative Procedure Act .... Technical 
standards for FM quad broadcasting 
should be set by the FCC, not left to the 
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Verify your RS-170Awith a dynamic 
easy to read video display 
that'sIight years ahead. 

The new RS-170A Video Lin Output specifications 
are designed to iisure a consis_ent relationship 
between video burst and sync phase particularly 
during tape reco-d and playback. 

The specifications are relat vely easy to achieve; 
however certifyirg and timing the signals is a different 
story. 

We at Lenco have takes a ca-eful, thoughtful 
approach to the cialienge. We nave developed the 
Videoscope. 

The Videoscope will display a'ull cycle of sub - 
carrier and w II tell you when ccrrect SC /H phase is 

(or isn't)on tie mark. 
In addi:,on to certifying, you can phase compare 

sync and turst o' two video signals. Now you have a 

truly usab e system analysis device. 

, o o d 
` 

Another plus. The Videcscope can giveequ a' 

accurate results in so_rce- to- sourcetimirg in a 

Von "A" System. 
And because it is viewed on a standard video 

-rtoni:or -any monitor -you can lock at the Vid: 
cope display and cu ckly relate it':c wiat is act 
iappen ng in Your system. No more lookirg at f 

i -tes on scopes in dark corners. To celify you 
S -170A, all you need is Videoscooe. Anywier 

our olant. Light years ahead. 

.Aunt to know mcre about t-e Videoscope' Writ= on gour e: 

-c r a complimentary cop+ o' "An Accurate Me:hod fcr Certr 
T ming. and Analysis of FS-170PC 

THE 
FROFESSIONAL'S 
CHOICE 

Circle 104 on aeadEr Service Card 
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News Briefs 
marketplace, NAB told the Commis- 
sion .... The association has filed its 
opposition with the FCC to Turner 
Broadcasting System's request for re- 
peal of the mandatory cable carriage 
rules. 

Marvin Josephson Associates has 
agreed to purchase the assets of 
WNOR -AM and FM, Norfolk, Va., 
for a reported $2,600,000 .... Gulf 
Broadcast Group Inc. of St. Peters- 
burg, Fla., has completed the resale of 

four of the nine radio stations it pur- 
chased from the San Juan Racing 
Assn. last fall. Infinity Broadcasting 
Corp. bought WKTU and WJIT, New 
York, and WYSP, Philadelphia, for 
$32 million; District Group Communi- 
cations Inc. bought WUST, Washing- 
ton, D.C., for $1.5 million .... Bible 
Broadcasting Network has agreed to 
purchase its fifth radio station, 
WXNC -FM in North Carolina. 

The U.S. Environmental Protection 
Agency has awarded a $230,000 con- 
tract to the University of Tulsa, Okla., 
to study the effects of microwave radi- 

Go anywhere super- rugged 
SMPTE /EBU Edit Code Generator 
and Companion Reader that will 
give you an instant shot list. 

o 

The only portable SMPTEIEBU Edit Code Generators. 
Goes anywhere with your ENG crew. 2.0mA max. battery drain. 
Very light and rugged. It attaches to your VTR and produces accurate 
edit code as you shoot an important scene. More than 500 units in 
use worldwide. 
Model 640 for SMPTE, Model 641 for both SMPTE /EBU with LCD 
constant display and user code capability. 

SHINTRON 

,`j 
. . 9 

POWER 

mactoomeim 

Model 644 Edit Code Reader plus off -line editing printer. 
When Shintron builds a new product, we think of our customers' conven- 
ience first. Good Edit Code Readers are a dime a dozen today, but which one 
can generate an instant shot list? The only one is Model 644 Edit Code 
Reader /Raster Display and Shot List printer. 

SHINTRON 
Worldwide 

Cambridge, MA 02142 USA 
Telephone (617) 491 -8700 
Telex 921497 

Circle 105 on Reader Service Card 
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ation on unborn mammals. (For a dis- 
cussion of concerns raised by broad- 
cast use of microwave, see BM /E's 
August, 1979 article, "The Deadly 
Spectrum ? ") .... National Caption- 
ing Institute close- captioned this year's 
Sugar Bowl game for ABC -TV, mark- 
ing the first captioning of a live sports 
event. NCI has also begun captioning 
PBS's successful Sesame Street chil- 
dren's series. 

The audio products group of Am- 
pex Corp.'s Audio -Video Systems Div. 
has moved its operations to the com- 
pany's Cupertino, Calif. facility ... . 

Time base corrector manufacturer 
Edutron Inc. has moved to new corpo- 
rate headquarters at 6649 Peachtree 
Industrial Blvd., Suite A, Norcross, 
Ga. 30092, (404) 447 -4422 .... U.S. 
JVC Corp. has officially opened its 
new headquarters at 41 Slater Dr., 
Elmwood Park, N.J. 

Robert D. Lloyd, formerly of Gold 
Key Entertainment, has formed Lloyd 
Enterprises to provide program distri- 
bution to commercial, public, and pay 
TV stations. The new firm is located at 
15910 Ventura Blvd., Suite 800, En- 
cino, Calif. 91436, (213) 788 -4880 ... . 

Centel, described as New England's 
largest one- and two -inch video post - 
production facility, has opened in Bos- 
ton. The complex was designed by 
New York architect John Storyk and 
features a CMX editing suite. 

A.F. Associates of Northvale, N.J., 
has organized a direct mail department 
to sell spare parts, modules, and com- 
ponents for the Ampex VR 1200 and 
VR 2000. A copy of the company's 
Parts Bulletin may be obtained by call- 
ing (201) 767 -1000 .... Moseley Asso- 
ciates of Goleta, Calif., has named two 
exclusive Canadian distributors. They 
are Nortec West Ltd. of Vancouver, 
B.C., and Applied Electronics of To- 
ronto, Ont. 

Transportable earth stations were a 
transmission method of choice for sta- 
tions covering last season's big football 
games. Four Oklahoma TV stations - 
KOCO, KTVY, and KWTV of Okla- 
homa City and KTUL, Tulsa - shared 
a Wold Communications transport- 
able uplink for their coverage of the 
Orange Bowl in Miami, while the Ca- 
ble News Network beamed its Super 
Bowl coverage out of New Orleans via 
Satellite Syndicated Systems' trans- 
portable earth station. SSS recently 
purchased a Torus 4.5 -meter multiple 
beam earth station antenna from Ra- 
diation Systems, Inc. -the first sale of 
the unit. 

SUN Television's new $3 million 40- 
foot remote video production vehicle, 
built by Compact Video Systems, has 
been outfitted with Ikegami HK 357A 
and HL -79 cameras, a Quantel DPE 
5000 Plus effects unit, and an ADDA 
frame store /synchronizer. 
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Picture shows Model 5315/32 TV Audio Console 
customized for WRC -TV, Washington, D.0 

Simplicity, reliability and high per- 
formance are the parameters needed 
by TV broadcasters in the 1980's. 
And Neve delivers just that in its 
wide range of purpose designed TV 
audio consoles; consoles surprisingly 
price competitive and often available on short delivery. Our 542 series 
spans 6 to 16 in, ideally suited for video production facilities and TV audio 
sweetening. The 5315 and 5316 consoles are available in sizes from 12 
to 36 in with 4 or 8 submasters for TV sound production and on -air 
applications. Please write or call for our comprehensive TV audio console 
information package, so you can put Neve in your budget now. 
You'll be joining the Neve world of excellence! 

Audio f01" 
TV Stations! 

N Neve 
Rupert Neve Incorporated Berkshire Industrial Park, Bethel, Connecticut 06801 Tel: (203)744 -6230 Telex: 969638 

Rupert Neve Incorporated 7533 Sunset Blvd., Hollywood, California 90046 Tel: (213)874 -8124 Telex: 194942 
Rupert Neve Incorporated P.O. Box 120907, Nashville, Tennessee 37212 Tel: (615)385 -2090 

Rupert Neve of Canada, Ltd. 2721 Rena Road, Malton, Ontario L4T 3K1, Canada Tel: (416)677-6611 Telex: 983502 
Neve Electronics International, Ltd. Cambridge House, Melbourn, Royston, Hertfordshire, SG8 6AU England Tel: (0763)60776 

Rupert Neve GmbH 6100 Darmstadt Bismarckstrasse 114, West Germany Tel: (06151)81764 
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DEFLECTION 

VIDEO PF OC. 

COMPUTER IN THE HEAD 

MASTER SET -UP PANEL 

PERFECT REGISTRATION 
USING SPATIAL ERROR CORRECTION 

The BCC-20 Digicam 
Edge. An EFP Camera 
that's 100% Ampex. 
The best of Ampex technology has been 
designed into our computer controlled EFP 
camera. Built by Ampex in our new Cali- 
fornia facilities, the Digicam was designed :o 

produce the highest quality picture both 
on location and in the studio. 

A Computer in a Portable Head. 
The BCC -20 Digicam's computer-in-the - 
head technology combines a micropro- 
cessor and digital memory with a powerful 
software program to give you full -time digital 
control of the camera. 

Even with the power turned off, the 
Digicam's memory-in- the -head stores the 
operating parameters. 

New to Camera Technology. 
Unique with Digicam is Spatial Error Correc- 
tion, which can achieve 0.05% registration n 

any of 182 zones of the picture. Using the 
Spatial Error Correction Cursor System, yoJ 
can zero -in on any area of the picture and 
correct an error in seconds. 

The Spatial Error Correction System 
allows the operator to easily overcome 
difficult distortions such as "bowing ", "S" 
distortion and off -axis corner registration 
errors and quickly achieve perfect 
registration. 

The MSP. Total Control Manually or 
Automatically. 
The MSP (Master Set -Up Panel) is the 
control terminal for the Digicam System. It 

controls manual set -up of the Digicam, or 
automatic set -up when the ASU (Automati 
Set -Up Unit) is used. 

With the MSP and the ASU in use you 
can set -up as many as 8 cameras in far Tess 

time and with better results than a single, 
conventional camera. 

In the self- contained mode, the Digicam 
head memory permits the MSP to be 
disconnected for true portable operation. 
And yet the operator can still use 
thumbwheel selector switches inside the 
camera head to make any operational last 
minute adjustments. 

You'll find the Digicam by Ampex to be 
the most advanced portable camera 
available today. Call your Ampex repre- 
sentative and tell him you're ready for the 
Digicam edge! 

Get the Ampex Edge. 

AMPEX 
Ampex Corporation, Audio -Video Systems Divis 0- 
401 Broadway, Redwood City, CA 94063 415/367-2011 
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It's The Best Selling 
Professional Tape Machine 

In The World. 
The MX-5050B 

NMI 

3 
ecause of quality that delivers 
unmatched reliability. Because 
Otan designed this machine to 

go to work- overtime. Because it 
offers the performance and features 
of machines which cost more than 
twice as much. Because of ingenious 
production technology and intelligent 
design decisions from the manufac- 
turer of the most comprehensive line 
of professional tape machines in the 
world. 

All this comes for less than S2500. 
The Otan 5050B can ease your 

production burdens while assuring 
your banker its return on investment. 
You can also avoid the hassles of a 
used or rebuilt machine with The New 
Workhorse. 

Its a tough act to follow -but we're 
doing it. Keep in touch and check out 
the 5050B at your nearest dealer. 

Dollars for dB's, it's the best tape 
recorder made. 
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The New Workhorse 

Otari Corporation 
1559 Industrial Road 
San Carlos, CA 94070 
(415) 592 -8311 

In Canada: 
BSR (Canada, LTD.) 
P.O. Box 7003 
Station B 
Rexdale, Ontario M9V 463 
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'LIDIO 
PROGRAMMING & PRODUCTION FOR PROFIT 

The Program Flood Is Rising 
IT APPEARS CLEAR that a main feature 
of the radio landscape in the near fu- 
ture, along with rising competition, 
will be a tremendous increase in the 
number and variety of programs avail- 
able to stations around the country. 
The satellites are a main cause, en- 
couraging the development of a whole 
new software industry for radio, with 
old -line networks joining many new 
organizations as the creators. But pro- 
gram activities outside satellite distri- 
bution are being stimulated, too. The 
program market enlargement effected 
by the satellites is encouraging other 
groups to plunge in with new kinds of 
programming, and many are selling 
well. 

Competition is applying its own 
spur to program creation; stations 
even in small markets now find they 
need programs with more "finish" 
than they can afford to supply them- 
selves. The syndicator is riding the 
wave. 

In a later issue BM /E hopes to 
bring together a fairly comprehensive 
account of the programming scene, 
with a directory of sources. In the 
space available here we note, as we 
have in earlier issues, a few of the 
short -program syndications we have 
learned about lately. 

"Country" personalized 

Louisville Productions is a division 
of WHAS, Inc., operator of the vet- 

eran radio and television stations in 
that city. The firm has been successful 
in production of film and videotape 
programs and radio and TV commer- 
cials. Its first venture into radio syndi- 
cation is Inside Country, 52 weekly 
programs each consisting of five -chap- 
ter interviews interspersed with music. 
Each weekly series presents one coun- 
try musician, highlighting his or her 
life history, comments, attitudes to 
music, etc. The interview segments are 
3'h minutes long with room for com- 
mercial breaks. This allows for easy 
rotation with the music, fitting into the 
station's programming in a natural 
way. Louisville Productions recom- 
mends that each interview segment be 
used four times a day, but stations can 
do it less or more as their formats dic- 
tate. 

"The country music audience identi- 
fies with the personality of the artist as 
much as with the music," Bob Gordon, 
president of Louisville Productions, 
said. "We try to provide a feeling of 
intimacy with the artist ... and this 
requires the skill of an interviewer with 
insight, sensitivity, and perspective." 

The interviews are put together and 
conducted by Alanna Nash, biogra- 
pher of Dolly Parton and with a large 
volume of other writing to her credit in 
many media on the subject of popular 
culture, especially country music. She 
has also created a number of radio 
specials for various organizations, in- 

One of the groups covered in Inside Country, a syndicated country music interview series 
from Louisville Productions, is the Charlie Daniels Band, shown in concert on January 8, 1981 

Comre 
Makes 

Low 
Frequency 
Extenders 

An audio must. Broadcas 
quality on a standard di 

telephone line. For net- 
working, "first & last mile' 

satellite delivery, news. 
sports, weather, farm, 

stock market, religious o 
special interest program 

Cue System 
The ideal way to direct 
ENG field personnel. A 1 

watt IFB system that allo 
ENG crew to hear both 

program and instruction 
in one pocket receiver. 

ALSO - TV Aural Monitors 
Rugged pocket receiver 

fix -tuned to your TV 
channel for live off-air 
cuing. 50 -550 MHz. 

Wireless 
Microphone 

A new line of ENG gear 

Talk Show 
System 

A studio /telephone 
interface system that 
mits on -air conferencin 

of two incoming tele- 
phone callers with studi 
host. The only complet 
ready -to -go talk show 

system available. 

For further information, 
call or write: oA S! rrtÑRi 

18 Years in Broadcasti 
P.O. Box 269 

60 Union Avenue 
Sudbury, Massachusetts 01 

TEL (617)443 -8811 
TWX: 710 347 -1049 
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Radio Programming 

eluding Creative Radio Shows and Na- 
tional Public Radio. 

The list of names for the first year of 
Inside Country includes just about ev- 
ery country artist with an impact, past 
and present. Nash's expertise is evident 
in the scope of her choices. 

The subscribing station has the right 
to repeat the programs at will during 
the one -year period. Cost is based on 
market size. 

The fact that a successful producer 
of video programs is moving into radio 
syndication is more evidence of the ra- 
dio programming rise. As of fall, 1980, 
55 stations were taking Inside Country, 
a good start for the program. 

The programs are distributed on 
discs, each holding the segments for 
two weeks of the program. Bob Gor- 
don told BM /E that discs were being 
used in part because of the hope that 
several hundred stations would eventu- 
ally take the program. 

Radio programmers who want more 

Beaucart 100 
Now get the best from 
Beaucart -the Type 100. 
The most advanced re- 
producer Beaucart has 
ever made, the Type 100 
incorporates all the 
features necessary for 
reliable performance and 
exceptional sound 
reproduction. Look at 
these performance 
features: 

Modular design and 
motherboard construc- 
tion to insure reliability 
Dual redundant phase 
lock loop circuitry to 
eliminate false cueing 
State -of- the -art ampli- 
fier circuitry to yield 
superior frequency 
response with excep- 
tionally low distortion. 

If you are looking for 
value and performance, 
the Type 100 is the 
answer. Write for our 
brochure detailing this 
advancement for the 
broadcast professional. 

WIC Electronics Co. 
Broadcast Products Division 
460 Sackett Point Road 
North Haven, CT 06473 
(203) 288 -7731 (in CT) Telex 96 -3510 
(800) 243 -6178 (Outside CT, toll -free) 
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information on Inside Country should 
call Gordon at (502) 582 -7555. 

Interviews from Israel 

A series of 15- minute weekly inter- 
view programs, Dateline Israel, is dis- 
tributed free to radio stations by the 
Anti -Defamation League of B'Nai 
B'rith. The series includes such mate- 
rial as a discussion by Israel's presi- 
dent, Yitzhak Navon, of the contribu- 
tions through history of the Jewish 
people to the ethics and principles of 
Western civilization; energy alterna- 
tives being developed by Israel, de- 
scribed by Yehuda Bronicki, director 
of the country's energy program; a re- 
port from Israel's Arabs by Ibrahim 
Shbat, a distinguished poet and novel- 
ist; a discussion of solutions for Israel's 
inflation rate by Dr. Haim Ben -Sha- 
char, president of Tel Aviv University; 
an analysis of Israeli entertainment 
preferences and the role of entertain- 
ment in times of crisis by Dan Alma - 
gor, playwright and television pro- 
ducer. 

Interested radio programmers 
should address the Anti -Defamation 
League at 823 United Nations Plaza, 
New York, N.Y. 10017, or any of the 
League's regional offices. 

Special to the 45- and -over 

We are there now, or will be some- 
time later. Thus New Age Radio, a 
series directed to the problems of ag- 
ing, will continually gain graduates to 
its intended audience of "older" 
Americans. The series is produced by 
Jameson Broadcast, Inc., of Washing- 
ton and Columbus, Ohio. The plan is 
to produce the series on a state -by- 
state basis, with a sponsoring organi- 
zation in each state. The show will have 
a retired couple, Ed and Irene Martin, 
as hosts who will answer questions 
from listeners and discuss across a ta- 
ble all the topics of main interest to the 
45- and -over: finances, health, leisure, 
legal matters, housing, etc. 

By basing the series in each state, 
Jameson intends to make specific ref- 
erence to services available in that 
state. This has worked out well in the 
first aired series, which is sponsored by 
the Ohio Commission on Aging and 
has been carried by more than 100 Ohio 
radio stations beginning in June of 
1980. 

An ever -present hazard of old age is 
aloneness, and Jameson is aiming to 
provide an active two -way communi- 
cations line with listeners so their indi- 
vidual concerns can get quick attention 
with essential information and support 
supplied. Each segment of the pro- 
gram is three minutes long, with the 
hosts handling the material in a per- 
sonal, informal manner. 

For info: Margi Hess, Jameson 
Broadcast, (614) 476 -4424. BM /E 
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Program Marketplace 

Syndicators For Radio 

Cavox Stereo Productions 
502 South Isis Avenue 
Inglewood, Calif. 90301 
Tel. (213) 776 -6933 

RADIO IN THE SMALL and medium 
markets reflects the trends in broad- 
casting more intensely, in some re- 
spects, than do radio operations in the 
big cities. For example, competition, 
more and more the dominating condi- 
tion of the radio broadcaster, can be a 
life and death matter with only three 
stations in the market -if the city has, 
say, just 50,000 citizens. A radio sta- 
tion cannot survive with 10 tó 15 per- 
cent of the active listeners in a city that 
size. 

Lee Tate, founder and president of 
Cavox, is acquainted in detail with the 
survival problems of radio broadcast- 
ers in the small and medium markets. 
As described in this column in Decem- 
ber, 1977, the firm has eight main for- 
mats, covering nearly all branches of 
popular music. Further, each format is 
divided into blocks which can be reas- 
sembled in other orders, menu -style, 
for the particular formulation the 
management believes is best for its 
market. 

This implies close consultation on a 
continuing basis between Cavox and 
the subscriber. Lee Tate, in a recent 
interview, tord BM /E that the intensi- 
fying competition in radio has, in the 
last few years, made subscriber consul- 
tation more and more a continuing fact 
of life for his operations. Changes 
come faster in radio markets than they 
used to; station managements more 
quickly jump to new forms of pro- 
gramming when the competition in the 
market poses a new threat. 

Thus more frequently than in the 
past a subscriber, or a prospective sub- 
scriber, issues a call for help, even when 
the emergency or the threat is a minor 
one. Lee Tate, with more than two 
decades of experience, is a "program- 
ming doctor" with tested expertise. 
His long concentration on stations in 
the small and medium markets has 
paid off with a steadily growing sub- 
scriber list. 1980 was up again as all 
recent years have been. 

His renewal rate is very high; he told 
BM /E that more than 80 percent of 
the stations on the list at the time of the 
December, 1977 column are still there. 

His comments on trends in radio's 
use of popular music are quite a bit like 
those of other syndicators recently in- 
terviewed. With most of the Cavox 
subscribers in small and medium mar- 

kets, the demographic appeal in gen- 
eral must cover the whole age span 
without the concentration on the teen 
bracket that some big -city stations are 
able to afford. This mostly grownup 
audience is showing increasing aver- 
sion to anything like hard rock, and is 
turning to a mellower sound. Cavox 
serves this taste with various forms of 
an Adult Contemporary format. Tate 
says it might be called MOR, but not 
the MOR of five and 10 years ago: that 
would have a nostalgic sound now. 
This new formulation is built on cur- 

rent music and has a thoroughly up-to- 
date sound. 

Also still very successful for Cavox 
is the Beautiful Music format, which is 
stronger than ever. But Cavox h. s the 
problem that all syndicators of Bk auti- 
ful Music have; finding Beautiful Mu- 
sic. The format was dropped 1:1% the 
American record industry, and tn.: syn- 
dicators must go to other countries to 
find it. Lee Tate goes to England for 
some of his recordings. He has wc,rked 
with Jim Schlichting of Starborn& Pro- 
ductions (BM /E, December, 19'8(ß) and 

C01111111111DER II - the market's newest ides taie 
editing system offers some significant di- erenc: . 

United Media has taken a totally new lock at the desires a d 

requirements of the industry in developing Ccmmander II. 

The results -a technologically superior ed ting syst rr 
at a signif cantly lower on e. 

Like $40,000 for a complete 
4 VTR system - any combination 
of playback and record for multiple 
format masters (expandable to 
3 more VTR's plus switcher). 
Like automatic switcher control 
for double re -entry with 3 
independent M/E amplifiers. 
Like video levels variable in 10% 
increments with mix rates from 
1 to 999 frames. 

Like automatic cut 
listing with a single 
keystroke - and 
automatic list 
management for 
shortening, 
lengthening or 
rearranging scenes. 

Now editors 
can have a real choice. 
judge for yourself - 
call Bob Ricci 
at 714/630 -8020 
today. 

4075 leaverton Court, Anaheim, CA 92 
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Electro- Voice's 
Greg Silsby 
talks about 

the Sentry100 
studio monitor 

In all the years I spent in broadcast 
and related studio production work, my 
greatest frustration was the fact that no 
manufacturer of loudspeaker systems 
seemed to know or care enough about 
the real needs of broadcasters to design 
a sensible monitor speaker system that 
was also sensibly priced. 
Moving to the other side of the con- 
sole presented a unique opportunity to 
change that and E -V was more than 
willing to listen. When I first described to 
Electro -Voice engineers what I knew the 
Sentry 100 had to be, I felt like the prover- 
bial "kid in a candy store :' I told them that 
size was critical. Because working space 
in the broadcast environment is often lim- 
ited, the Sentry 100 had to fit in a standard 
19" rack, and it had to fit from the front, 
not the back. However, the mounting 
hardware had to be a separate item so 
that broadcasters who don't want to rack 
mount it won't have to pay for the mounting. 

The Sentry 100 also had to be very effi- 
cient as well as very accurate. It had to be 
designed so it could be driven to sound 
pressure levels a rock 'n roll D.J. could be 
happy with by the low output available 
from a console's internal monitor 
amplifier. 

In the next breath I told them the Sentry 
100 had to have a tweeter that wouldn't 
go up in smoke the first time someone 
accidentally shifted into fast forward with 
the tape heads engaged and the monitor 
amp on.This meant high- frequency power 
handling capability on the order of five 

Production Studio, WRBR -FM, South Bend. Indiana. 

times that of conventional high frequency 
drivers. 
Not only did it have to have a 3 -dB -down 
point of 45 Hz, but the Sentry 100's 
response had to extend to 18,000 Hz 
with no more than a 3 -dB variation. 
And, since it's just not practical in the real 
world for the engineer to be directly on- 
axis of the tweeter, the Sentry 100 must 
have a uniform polar response. The 
engineer has to be able to hear exactly 
the same sound 30 °off -axis as he does 
directly in front of the system. 
Since I still had the floor, I decided to go 
all out and cover the nuisance items and 
other minor requirements that, when 
added together, amounted to a major im- 
provement in functional monitor design. 
I wanted the Sentry 100 equipped with a 
high- frequency control that offered boost 
as well as cut, and it had to be mounted 
on the front of the loudspeaker where it 
not only could be seen but was acces- 
sible with the grille on or off. 

I also didn't feel broadcasters should 
have to pay for form at the expense 
of function, so the walnut hi -fi cabinet was 
out. The Sentry 100 had to be attractive, 
but another furniture -styled cabinet with 
a fancy polyester or die -cut foam grille 
wasn't the answer to the broadcast in- 
dustry's real needs. 

And for a close I told E -V's engineers 
that a studio had to be able to purchase 
the Sentry 100 for essentially the same 
money as the current best -selling monitor 
system. 
That was well over a year ago. Since that 
time I've spent many months listening 
critically to a parade of darn good proto- 
types, shaking my head and watching 

ElectroVoice 
a guIton company 

600 Cecil Street, Buchanan, Michigan 49107 

In Canada. 
Electro- Voice. Div. of Gulton Industries (Canada) Ltd.. 
345 Herbert St., Gananoque.Ontario K7G 2V1. 
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some of the world's best speaker engi- 
neers disappear back into the lab to 
tweak and tune. And, I spent a lot of time 
on airplanes heading for places like Los 
Angeles, Grand Rapids, Charlotte and 
New York City with black boxes under my 
arm testing our designs on the ears of 
broadcast engineers. 

The year was both frustrating yet enjoy- 
able, not just for me but for Ray Newman 
and the other E -V engineers who were 
working on this project. At this year's 
NAB show it all turned out to be worth it. 
The Sentry 100's official rollout was 
universally accepted, and the pair of 
Sentry 100's at the Electro -Voice booth 
was complemented by another 20 Sentry 
100's used by other manufacturers ex- 
hibiting their own products at the show. 

What it all boiled down to when I first 
started the project was that I knew that 
the Sentry 100's most important char- 
acteristic had to be sonic integrity. I knew 
that if I wasn't happy, you wouldn't be 
happy. I'm happy. 

Market Development Manager, 
Professional Markets 
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Program Marketplace 
constantly searches in other domestic 
and foreign record supply sources for 
what he needs. 

Cavox has recently begun to open a 
new market for the music, which is also 
a very old market for Cavox. The 
name of the firm itself signifies "Cable 
Voice" because one main objective at 
its founding in 1971 was to furnish ca- 
ble systems with background music for 
their "character generator" chan- 
nels -the weather, local notices, etc. 

At that time the " cavox" function 
did not flourish largely because cable 
systems did not find it cost -effective to 
market the service to subscribers. 
Cavox turned major attention to 
broadcast syndication and built its suc- 
cess there. The cable industry went into 
its doldrums of the middle 70s. 

In the last two years, though, with 
cable expanding tremendously and be- 
coming a much stronger market for 
services under the influence of the sat- 
ellites and of sophisticated pay -cable 
operations, the opportunities have spi- 
raled back to the original Cavox plan. 
Today the cable operator can make 
money with salespeople actively push- 
ing the various pay -cable services, and 
music in some form is one of the in- 
ducements to subscription. 

This may take the form of music in 
back of the "local announcement" 
channel. Close to 100 cable systems 
now use Cavox music this way, which 
is as Lee Tate originally envisioned the 
service. 

Also building strongly are sales to 
the cable subscriber of "pure" music 
channels. The subscriber gets one or 
two channels of commercial free 
stereo music of top quality "split" 
from the TV cable into his FM receiver. 
The cable operator gets a moderate 
extra fee for this, and it is efficient for 
him to sell it along with HBO, Show - 
time, or other pay -cable entertainment 
services. More than 25 cable systems 
have adopted the plan and the sub- 
scriber welcome has made them enthu- 
siastic about it. 

To equip the service Cavox sets up a 
tape playback system of top broadcast 
quality at the cable operator's main 
studios. The tapes then go out on a 
regular schedule, as they do for a 
broadcast station. Choice of material 
is governed by much the same consid- 
erations as those that apply to broad- 
cast music. 

Cavox is well -positioned for setting 
up the equipment because it has a sister 
company, Tapeathon, which has a 
large business in this country and 
abroad in the supply of equipment and 
programming for background music. 
Lee Tate had a valid idea. He was just a 
little early. BM /E 

FOR BROADCAST AUDIO 
MEASUREMENTS, if you 

compare features .. . 
Hewlett 
Packard 
339A 

Combined 

Sound 
Technology 

1710A 

Combined 

Potomac 
Instrumen s 

AT -51 

Separate 

AUDIO GENERATOR With Analyzer With Analyzer Unit 

Intermodulation test signal No Option Yes 

Wow & Flutter test signal No No Yes 

Simultaneous L &R Outputs No No Yes 

600 ohms and 150 ohms Source No Yes Yes 

Stereo Matrix Switch (L, R, L +R, L-R) No No Yes 

Switch to remove signal and ter- 
minate line for S +N /N No Yes Yes 

10 dB, 1.0 dB, 0.1 dB Step Attenuators No Yes Yes 

Combined with Combined with Separate 

AUDIO ANALYZER Generator Generator Unit 

Harmonic Distortion Mode Yes Yes Yes 

Automatic Nulling Yes Yes Yes 

Automatic Set Level Yes* Option* Yes 

Intermodulation Distortion Mode No Option Yes 

AC Voltmeter Mode Yes Yes Yes 

Stereo Phase Meter Mode No No Yes 

L/R Amplitude Ratio Mode No No Yes 

Wow & Flutter Meter Mode No No Yes 

*Limited to 10 dB capture range. 

AT -51 
AUDIO TI ST 
SYSTEM 

... there is only 
one logical choice! 

932 PHILADELPHIA 

PTOMAC INSTRUMENTS s3ó; 589 -2662G 
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Introducing the only 3/4" time code editing system that 
performs 20 automatic edits from multiple sources. 
The Panasonic 700 B -2 Series Time Code Editing System. 

R-661 Now Panasonic 
B -9 adds a new di- 

lSIcßIESJ mension to the 
speed and accuracy of 
time code editing with our 
new 700 B -2 Series Time 
Code Editing System. The 
AU -700 editing recorder, 
the AU -A70 programmable 
editing controller, and the 
AU -J10 multiple source 
adapter. Together they let 
you do what other time 
code editing systems don't: 
Perform up to 20 automatic, 
multiple- source insert and 
assembly edits. And the 
700 B -2 Series is packed 

with outstanding perform- 
ance features. 

The precision of 
direct drive. 

1 Check out the 
excellent 
stability and 

precision of the AU -700's 
direct -drive video head 
cylinder and capstan servo 
motor. The superb perform- 
ance and durability of our 
crystal- oriented HPFTM 

heads. All combine to pro- 
duce an outstanding picture 
with horizontal resolution 
of 260 lines color, 330 lines 

monochrome and S/N ratio 
of 46 dB color, 50 dB 
monochrome. You'll also 
get an edit with less video 
noise because video head 
switching has been moved 
to the vertical interval so it 
never shows up in the pic- 
ture. At the same time, we 
incorporated DUB IN and 
DUB OUT connectors with 
separate Y/C signals and 
a flying erase head. And to 
keep that good-looking 
picture looking good, all 
circuitry is mounted in a 
durable annealed aluminum 
die -cast chassis. 

The speed of 
microprocessors. 

Another touch 
of ingenuity is 
the AU -700's 

microprocessor controls. 
Designed to work perfectly 
with the AU -A70 editing 
controller, they give you the 
speed, accuracy and ver- 
satility of full -logic, mode - 
to -mode switching. The 
AU -700 will accept SMPTE 
time code on a separate 
track or on audio track one 
as well as standard CTL 
pulses. And its electronic 
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digital tape counter dis- 
plays LED readouts of CTL 
pulses in minutes and 
seconds -even in fast for- 
ward and rewind. 

Multiple source versatility. 

With our 
AU -A70 
editing 
controller 

not only can you generate 
and read time code pulses, 
microprocessors let it per- 
form up to 20 time code edits 
automatically. Add an AU -J10 
multiple source adapter 
and it will accept inputs 

from two source decks and 
one live line plus perform 
A/B rolls. Microprocessors 
also let you automatically 
go to specific tape loca- 
tions. You can also search 
both ways at speeds of 
1/20X, 1/5X, 1X, 2X, 5X plus 
pause with picture. Other 
features include program 
check, program exchange, 
insert programming and 
overflow indication. For 
editing convenience, sep- 
arate address time and lap 
time indicators are included 
The AU -A70's error codes 
pinpoint any procedural 

Shown from left AU -700 editing recorder, AU -A70 programmable editing controller. 

errors to avoid incorrectly 
programmed edits. The 
AU -A70 can also be used 
with any Panasonic sole- 
noid- operated 3/4" and 1/2" 

VHSTM decks. For world- 
wide versatility, there is a 
built -in voltage selector that 
is compatible with 100V / 
120V / 220V / 240V AC, at 
either 60 Hz or 50 Hz. 

Total service capability. 

When it comes 
to servicing and 
maintaining the 

700 B -2 Series, Panasonic 
backs you with a full net- 

Circle 114 on Reader Service Card 

work of B -2 dealers, equip- 
ped with total service capa- 
bility. Each has the parts 
and technical expertise that 
professionals require. For 
further information, call your 
nearest Panasonic office: 
Northeast -(201) 348 -7620 
Southeast -(404) 923.9700 
Midwest -(312) 364 -7936 
Southwest -(214) 258.6400 
West Coast -(213) 65&1111 
The new 700 B -2 Series 
Time Code Editing System. 
Only from Panasonic. 

Panasoni c 
VIDEO SYSTEMS DID; . ON 
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American 
Data's 

"ACTS" 
Automated Control 

Television System 
for Production 

Switchers, the ACT 
that is hard to follow. 

American Data 
401 Wynn Drive Research Park Huntsville, Alabama 35805 

[205] 837-5180 TWX 810- 726 -2125 
A North American Philips Company 
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TE IJ VISION 
PROGRAMMING & PRODUCTION FOR PROFIT 

RTNDA: Technology 
Versus Journalism 

THE RTNDA's ANNUAL CONFERENCE is 
starting to rival NAB and SMPTE for 
introduction of new equipment. That 
may be a little overstated, but it is clear 
that companies are fully aware that the 
biggest single purchaser of technical 
equipment, outside the chief engineer, 
is the news director. 

The exhibit area at the 35th Interna- 
tional Conference of RTNDA was the 
largest in the organization's history. 
More importantly, the size of the hall 
at the Diplomat Hotel in Hollywood, 
Fla., was the sole limiting factor. 
RTNDA officials had a long line of 
exhibitors waiting in the wings. About 
a week before the conference opened 
one of the exhibitors dropped out. 
Even with that short a notice, exhibit 
chairman Eddie Barker had no trouble 
finding someone to use the available 
space. Most of the attention in the 
exhibit area focused on weather 
graphics, news computers, and heli- 
copter microwave gear. 

The panel discussions dealt with ba- 
sic journalistic concerns (such as free- 
dom of information, investigative re- 
porting, and writing) and improving 
management skills. There were also 
two sessions that allowed outsiders a 
chance to express their dissatisfaction 
with broadcast journalism. 

There was an unofficial theme at this 
year's convention which dealt with 
whether technology has gotten out of 
hand in local television newsrooms. 
The public expression of the contro- 
versy came in several speeches and 
some of the formal sessions. The open- 

ing salvo was fired by Reuven Frank of 
NBC News, who said, "I believe we 
were better off when technology was 
not so advanced" -his point being 
that the use of the technology has been 
to bring more of the same kind of 
information available in other media 
only faster. His contention is that the 
visual aspect of the medium has not 
been exploited to its full potential. 
Frank thinks that television news has 
become so wordy that it is more to be 
listened to than watched. And because 
there is a dependence on stories that 
aren't inherently visual, there is an 
overdependence on "devices that give 
forth numbers and letters and split - 
screens and zooms and star bursts and 
insets and flipovers." 

Dan Rather of CBS News was next 
to observe that the technology was like 
the tail wagging the dog. "We're on the 
edge -some of us already are over the 
edge -of becoming so enthralled by 
the machinery that we forget about 
some of the elements of a newscast that 
only gifted people can provide. I won- 
der if we're not becoming the slaves of 
these advances, not their masters." 
Rather then differed with Frank in say- 
ing that broadcasters were becoming 
overly dependent on pictures and for- 
getting about words. He lamented that 
he saw little evidence that television 
was nurturing writers. 

A final public shot was fired by 
Pauline Frederick of National Public 
Radio, who was given the coveted Paul 
White Memorial Award for her contri- 
bution to international reporting. 

N1WS had one of the busiest booths in the 
exhibition hall and reported a significant 
number of sales 

Microwave Associates displayed its 
prototype 7 GHz array antenna for the first 
time at RTNDA 

"The technology," Frederick con- 
tended, "... has given our profession 
marvelous tools with which to work. 
But the question that should forever 
confront us is whether in our eagerness 
to use these instruments, the import of 
the message may become confused 
with the messenger who could be per- 
ceived as trying to make and shape 
the news." Frederick went on to say 
that reporters should stop practicing 
" `What if...' journalism" and just re- 
port what happened. 

Attack on integrity? 

There were no formal answers given 
to the public pronouncements b at pri- 
vately many news directors held forth 
on what they considered an att2 ck on 
their integrity and professionalism. 
"The network people," said one news 
director, "are always about twc years 
behind the trends in local news ." He 
said that there was a time whim the 
technology may have been misused 
"because we had it and not beca ase we 
knew what to do with it." 

He and a lot of his colleagues inter- 
viewed by BM /E said that the use of 
the new technical equipment is back in 
balance. They contend that the dog is 
firmly in control of the wagging tail. A 
news director from a medium market 
in the midwest said, "I've got a heli- 
copter, microwave vans, the latest 
cameras, and color radar. But I' v e also 
got an investigative unit, three more 
reporters, and two field producers. I 

now feel like I've got the tools to do 
what I'm supposed to be d )ing- 
news." 

Bill Taylor, senior partner in tie con- 
sulting firm The Media Associates, 
thinks that there is some vali city to 
both sides of the argument but believes 
that there is a tendency by network 
pundits and others to "underestimate 
the intelligence of the public. People 
watch news for news... not for heli- 
copters." 

Dave Emery, news director at 
WMAR TV, Baltimore, sumrari2ed 
things this way: "If we're such s aves to 
technology, why are the workshops on 
every subject but technology ?' 

Two of the first workshops held (and 
well attended) were Ed Bliss's lectures 
on writing for radio and TV. Bliss's 
lectures have become somewhat of an 
institution at RTNDA conventions, 
but he claims that this is the last year he 
will address the group. Many say they 
will miss him if that is true. " He's an 
analytical man," says Mike Beecher, 
news director at KTIV -TV, Sioux City, 
Iowa, "in an industry that needs to be 
more analytical in its approach." 

Another popular workshop was the 
one on investigative reporti zg (see 
story on I teams in the January, 1980 
BM /E). Quite a bit of the discussion 

BMIE FEBRUAR' 1981 25 

www.americanradiohistory.com

www.americanradiohistory.com


TV Programming 

centered on the ethics of investigative 
reporting. Lea Thompson of WRC- 
TV, Washington, D.C., says, "You 
have to have long, hard philosophical 
discussions about what you will or will 
not do in going after a story. Do you 
pay bribe money? Would you show 
how to break into a car? Do you mis- 
represent yourself? These questions 
have to be dealt with because while we 
will be slinging mud at others, we have 

to be prepared to have mud slung at 
us." 

For an industry that is the constant 
focus of criticism it seemed strange to 
some that there would be two panels 
devoted to critical looks at broadcast 
journalism from non -industry panel- 
ists. The panel of media critics in- 
cluded Hodding Carter III, Jeff 
Greenfield, media critic for CBS 
News, and Bob Schulman, news critic 
for the Louisville Times. Schulman 
was a last minute substitution for Tom 
Shales of the Washington Post, who 

An idea whose time has come ... again! 

The Merlin ME -188 Drop Out Compensator. 
Since the introduction of the first drop out compensator, 
videotape has steadily improved, leading some to think the 
DOC is obsolete. But, the demands being placed on tape 
recording have also multiplied ... especially in the case of 
the new one -inch broadcast VTR's which require increased 
density of recorded material. 
While based on a proven concept, the Merlin ME -188 is 
a modern, state -of- the -art analog drop out compensator 
with a single line delay. Unlike a digital DOC, it can replace 
any drop out with information of the correct color phase 
and horizontal timing from the adjacent line. The whole line 
is not replaced -only an insertion just long enough to cover 
the drop out. 
The ME -188 is small, self -contained and supplied with the 
appropriate interface for any broadcast quad or helical scan 
VTR at an old -fashion price ... $4000 complete. 
Call toll free, 800- 227 -1980 for ordering information. 
(In California, call 415- 856 -0900, collect.) 

PTiERLID 
MERLIN ENGINEERING WORKS 1880 EMBARCADERO ROAD, PALO ALTO, CA 94303 

Merlin Engineering has a full range of products 
and assemblies for bringing your broadcast VTR 
up to date, as well as complete engineering facilities 
for custom applications. Write for your copy of the 
1980 Merlin catalog. 
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was unable to attend. 
Carter took the hardest stance 

against local news by saying flatly, "A 
lot of people in local news don't know 
what the hell they're talking about." 

Inequities in access 

Greenfield and Schulman both wdr- 
ried about what Greenfield called 
"class bias" in reporting. Schulman 
felt that because poor people have lim- 
ited access to the media, the impression 
is given that news is there to "give 
comfort to the comfortable and afflic- 
tion to the afflicted." 

"Business Talks Back" was the title 
of a panel made up of Robert Beck, 
chairman of Prudential Insurance, 
Brewster Atwater, Jr., president of 
General Mills, and Ronald V. Rhody, 
vice president of Kaiser Aluminum. 
Each in his own way felt that television 
did a poor job of reporting on busi- 
ness. They claimed there was too much 
reliance on government assessment of 
questionable business practices, that 
reporters were rarely schooled in busi- 
ness and could not provide perspective 
on how business operates, and that too 
often stories on business tended to be 
what Rhody called "trial by televi- 
sion." The panelists agreed on what 
would help to correct what they saw as 
the bad image of business- better- 
trained and business -oriented re- 
porters. Their feeling was that there 
should be more reporting on business's 
contributions as well as its problems. 

Exhibits 

Hughes Helicopter got a lot of traf- 
fic through its booth because of its 
small helicopter ENG system called the 
"Inflation Fighter." The piston- driven 
300C helicopter is equipped with a new 
microwave transmitting system devel- 
oped by Tayburn Electronics, and its 
$160,000 price tag is about two- thirds 
less than larger systems. Hughes says 
that the cost breakthrough came about 
because of Tayburn's TBT -50 portable 
transmitter, which weighs only 22 
ounces. The complete ENG package 
weighs just 25 pounds. The system is 
said to be capable of all the live func- 
tions of larger systems. Aversion of the 
system is in use at KPNX -TV, Phoenix. 
Hughes says that the new system will 
allow smaller market stations to get 
into this aspect of live television. 

Microwave Associates surprised 
many people by showing the prototype 
of a new 7 GHz array antenna for ENG 
vans. It offers an alternative to the 
four -foot dish antenna. It is a fixed 
right circularly polarized unit with the 
option of left, vertical, or horizontal. 
It puts out 30 W of power with 24 dB 
gain. The unit can also be tripod - 
mounted. It's priced at under $5000 
and can be delivered in 90 days. 
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Five companies exhibited some type 
of color radar graphic system: Color - 
graphics Systems, Information Pro- 
cessing System (IPS), Technology 
Services Corporation (TSC), Weather - 
mation, and Weatherscan Interna- 
tional. "RTNDA is the only place 
where you have all the latest equipment 
available under one roof," says Eric 
Ober, news director for WBBM -TV, 
Chicago. For a complete rundown on 
color radar see BM /E, January, 1980. 

The news computers drew a lot of 
interest because this is the first meeting 
following the pilot programs. KSL, 
Salt Lake City, and WQAD, Moline, 
Ill., both opted not to buy Station 
Business Systems' Newscom at the end 
of the six -month trial period. The sys- 
tem had been having some problems in 
the time it was taking to print the final 
script. George Papula of SBS says that 
the problem has been minimized with 
new software and that WQAD decided 
not to buy the system for economic 
reasons, not solely because of the sys- 
tem's debugging problems. 

Too much, too soon 

Spencer Kinard, news director at 
KSL, Salt Lake City, felt that SBS tried 
to do too much with the system all at 
once. He also made much of his deci- 
sion for economic reasons: "Looking 
at the system and what it would cost, 
we didn't think we were ready to buy it 
at this point." 

Even though the formal trial period 
is over, SBS is leaving the equipment at 
KSL so that the new software innova- 
tions can get a workout in a real 
newsroom. George Papula says, "As 
long as KSL is willing to work with us 
we will continue to work with KSL." 

Jefferson Data System's Electronic 
News Processing (ENP) system has 
had more success because it is being 
phased in gradually at WBTV, Char- 
lotte, N.C. And while JDS and WBTV 
are co -owned by Jefferson Pilot 
Broadcasting, there has been an open- 
ness in discussing problems with the 
system. A question was raised, for ex- 
ample, about whether the IBM Series I 

computer could handle the number of 
terminals proposed for the system. 

JDS officials say that the system is 
still in the pilot stage and it is prema- 
ture to speculate on the system's capac- 
ity before that capacity has been tested. 
They add that if the specifications call 
for the system to drive 20 terminals, 
when ENP is delivered it will drive 20 
terminals. 

Weatherscan is the weather report- 
ing and on -air graphic component of 
Newscan. New software has increased 
the resolution of the computer graphic 
display. The quality of the picture at- 
tracted a lot of news directors who 
were looking into color radar systems. 

One observer noted that there was so 
much attention on the graphics system 
that the news computer didn't make as 
much of an impact as it should. 
"Newscan is the most underrated sys- 
tem being sold," he commented, 
"because of the weather and graphic 
system." 

Ron Hudson, marketing director of 
Newscan, did not respond directly to 
that point but noted, "We're getting 
about a tenth the traffic that we had at 
NAB, but there is a thousand percent 
more interest. And those that stop are 

better informed. I didn't have o ex- 
plain what a news computer did " 

Basys, Inc., was showing its News 
Fury system, but seemed to be ocus- 
ing more on gathering ideas tha i sell- 
ing the product. It could be that Basys, 
having made a sell of a very larn e sys- 
tem to Ted Turner's Cable Nev. , Net- 
work, is less interested in making more 
sales at this time than in researching the 
market. Peter Kolstad of Basy, says, 
"Right now, we are interested in elling 
a concept. The idea of who make, a sell 
is not as important as people being 

The 
Eraser- 
Splice Lrocator 

The only machine to combine pre- 
cise splice locating and cartridge 
erasing in a single, automatic op- 
eration. Just insert the cartridge, 
and press "START." The tape is 
bulk erased while cartridge is run- 
ning. Then, the splice is located. 
2 year warranty. Only $685. 

If1TERf1ATIOf1AL TAPETROfiICS CORPORATIOfI 
2425 South Main Street, Bloomington, Illinois 61701 

CALL TOLL -F REE 
800- 447 -0414 

Ask about our n --risk, 
30 -day trial order. 
Call collect from Illi- 
nois, Alaska, Hawaii: 
(309) 828 -1381 

Marketed exclusive iy in 
Canada by McCurdy Radio 

Industries, Ltd., T.: -onto 

START ERASE 

ERASE 

BOTH 

SPLICE 

LOCATE 

inTERORT100AL TAPETROOICS CORPORATIOtt [SHY 
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,theMemory 

that l i,Krlox built. 

THIS is theD!sc 
that plays in the memory 

thatJi r built. 

TIM are the Pages 
that store on the disc 

that 1.1ays in the memory 
that 
)nor built. 

This is the Program 
that cues the pages , 

that tor on the disc 
that plays inthe Itletrióÿ`' 

that jam- built. 

THIS is the CharacterQenerntor 
that typed the program 

`` that cues the pages 
that 

store on the disc 
that 

plays inthe memory 
thatRnQr built. 

'Ns is tlhesystem 
that goes with the character generator 

that typed the program . 

that cues the pages 
that store 
on the disc 

plq 
that 

memory 
that Anna- built. 

Create and store up to 400 pages of 
character generator type on a single five - 
inch floppy disc. 

Using the same keyboard, program 
the playback and store it - the program - 
on the same disc with your typed copy. 

Call or write today for a demo to see 
what the Knox memory system can do for 
your screen. 

/ 
A DIVISION OF COMPUTER OPERATIONS, INC. 

5001 - J Forbes Boulevard, Lanham, MD 20801 

301/459 -2106 Telex 89 -8327 
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convinced that the concept of a news 
computer is a viable one." Kolstad also 
noticed that the news directors were 
better informed about computers - 
"In fact, we got the idea for a couple of 
new products at RTNDA." 

System Concepts' QuantaNews 
made an appearance at this year's con- 
vention with new, custom- designed 
hardware. Because the hardware is its 
own, the company feels that it can not 
only sell a basic news computer for less 
but also provide a character generator 
that is under the control of the news 
department so that supers, sports 
scores, weather information, etc. can 
be loaded from any of the news termi- 
nals. QuantaNews is aimed at the 
smaller markets. System Concepts 
feels that it can provide most of the 
features of the larger computer sys- 
tems at half to two- thirds less. 

All the computer vendors set aside 
their competitive situations at one 
point during the convention to get to- 
gether to propose unified standards for 
wire service codes. The guiding force 
behind the standardization drive was 
Bill Ferguson of UPI. During the NAB 
convention, Ferguson polled vendors 
to see if they were interested in some 
kind of standard broadcasting code for 
news computers. A meeting was held 
at RINDA to propose establishing 
codes that were in the same format as 
the ones used by the American News- 
paper Publishers Association (ANPA), 
but redesignated via selector codes for 
strictly broadcast use. 

All the vendors attended the meet- 
ing, as did Jim Hood from AP and 
Larry Cooper from KCBS. The group 
agreed to draw up a list of proposed 
codes and submit them to RINDA for 
its approval early in the year. A pro- 
posal that RINDA go on record as the 
sponsoring body for this new code 
standard was unanimously adopted by 
the membership. 

Other highlights 

NIWS, the News and Information 
Weekly Service that went on line in 
November, made major strides at 
RINDA. When NIWS arrived at 
RTNDA there were 24 stations signed 
up. There are now 39 stations in the 
line -up and more are expected soon. 
NIWS president David Salzman has 
no doubt that RINDA made the dif- 
ference. "We felt that we had to have a 
presence at RINDA," Salzman noted, 
"but we did not expect to do any signif- 
icant business there or as a result of 
being there in the short context. We 
were wrong. We were able to increase 
our line -up by about 60 percent as a 

result of being at RINDA." Some of 
the stations that signed up for the ser- 
vice included WCVB in Boston (con- 
sidered a coup because WCVB has a 
reputation for rarely dealing with out- 
side vendors for news product), 
KUTV, Salt Lake City, the Harte- 
Hanks group. 

Angenieux introduced a new ENG 
lens at RTNDA. The zoom lens is a 
15 X 9, 9 -135 mm, with an aperture of 
f/1.5 -1.9. The lens operates at very 
low light levels. It boasts a built -in 
2 x extender that changes the focal 
length to 18 -270. The lens weighs 4.6 
pounds and is priced in the $6000 to 
$7000 range. Delivery for most cam- 
eras will be in early 1981. 

Beston Electronics (BEI) had the 
distinction of being the only exhibitor 
in three places at once. Because BEI 
was the only vendor that had an elec- 
tronic prompting device available that 
could interface with news computers, 
two of the computer companies were 
using the BEI DataPrompter as a corn- 
ponent of their products. Jefferson 
Data Systems had it hooked in as the 
prompting interface with its ENP sys- 
tem. Station Business Systems' News - 
corn was using it for the same purpose 
but also was integrating the closed cap- 
tioning function for the newscasts pro- 
duced by its news computer. 

The DataPrompter on its own could 
be used as another first step in a sta- 
tion's gradual move into computerized 
newsroom functions. The full Data - 
Prompter System, which runs about 
$13,000, not only acts as a prompter 
and character generator, but also has a 
text editor for writing and even filing 
news scripts. There is also an encoder 
available for line 21 closed captioning. 

Electronics Application, Inc., intro- 
duced the new Christie On -Board Ni- 
cad ENG batteries. The KR series fits 
on most ENG cameras currently in 
use, including the new RCA TK -86. 
The battery charges in 12 to 14 minutes 
when used with the Christie ReFlex 20 
"burping charger." Price for the bat- 
tery is under $500. 

This year's convention attracted an 
official registration of 1570 people, the 
largest in the history of the gathering. 
But there were also, by one estimate, 
about 200 unofficial attendees. 
RTNDA is turning into a major job 
market. The bulletin boards were cov- 
ered with resumes and the hospitality 
suites were full of people drumming up 
business for various projects. A num- 
ber of vendors who couldn't get space 
in the exhibition hall were there none- 
theless, buttonholing news directors in 
the halls and over drinks. Joe Rovitto, 
news director at WTAE in Pittsburgh, 
commented on all the activity by say- 
ing, "It shows that RINDA has 
moved into the big leagues." BM /E 
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Ikegami HK -357A 
Ikegami Tsushinki Co., garni, Ohta -ku, Tokyo 146, Japan; Telex: 2466738 IKETSU J. Europe Representative Office, 4040 Neusc, -,m Alten 
Weiher 13a, West Germa . (02101) 23069; Telex: 851790 ITCD. Ikegami Electronics (USA) Inc.. 37 Brook Ave., Maywood, NJ 0750 Phone: 
(201) 368 -9171. West Coast: 19164 Van Ness Ave., Torrance, CA 90501; Phone: (213) 328 -2814. Southwest: 330 North Belt East, Houston, T 77060; 
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"Our Sony video recorders have not only traveled 
the equivalent of fifteen times the circumference of the 
earth, but they've logged more than 2,500 hours of 
taping time," says Martin McAndrew, Vice President of 
Operations for Continental Colour Recording. 

"Not one of these machines has ever broken down," 
McAndrew adds. "What makes that even more 
impressive is that they're constantly being used by dif- 
ferent people with different ideas about how carefully 
to handle equipment. 

"Seventy per cent of the time, our equipment is 

used by ABC and NBC, but we also rent it to local tele- 
vision stations and production companies." 

Continental Colour, the country's largest video 
equipment rental company, has specially built trucks 
and trailer trucks that are virtually television stations 
on wheels. Two of these trucks are equipped with 
one -inch equipment, including a total of two BVH -1100 
and four BVH -1000 one -inch high -band video record- 
ers. Continental has also purchased additional Sony re- 
corders for its brand -new post- production facility. 

"Sony picture quality is excellent," says McAndrew, 
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"much better than its main competitor. And the slow - 
motion capability of the BVH- 1100's means that each 
can do the work of two separate machines, in less space, 
at less expense. No one else's equipment can match 
these 1100's. 

"No wonder our Sonys are almost always on the 
road. They've covered the World Series, the 
Winter Olympics, the daytime Emmy Awards, the 
Tony Awards, operas and symphonies for PBS, and the 
Pope's visit to the U.S. And we've had zero problems; 
working with Sony has been delightful?' 

If you want one -inch equipment you can really get 
some mileage out of, find out about Sony's Jul =ine. It 

includes cameras, recorders, editors, and tht BVT -2000 
digital time base corrector. 

Write Sony Broadcast, 9 West 57th Street. New York, 
N.Y. 10019. Or call us in New York at (212) 3:11-5300; in 
Chicago at (312) 792 -3600; or in Los Angels at 
(213) 537 -4300. SONY 

BROADCAST 
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World blass 
TELEV ISION 
The internationally recognized camera and broadcast 
equipment technology preferred by broadcasters, 
production companies and industry around the world: 

LDK -14 
The years -ahead 
2/3 -inch field and 
studio camera family. 
Now with triax 
capability. 

LDK -5B 
Digitally controlled 
triax version of the 
LDK -25B for studio and 
remote location 
applications. 

LDK -25B 
Newest version of the 
World Class, state -of- 
the -art LDK 25/5/15 
camera family. With 
innovations used by 
ABC in exciting 
coverage of the 
Winter Olympics. 

PHILIPS' Innovative Leader in World Television 

Plus ... a wide array of innovative 
World -Class products like: 
Transmitters and Exciters 
Fastest growing UHF /VHF trans- 
mitter line in North America. 
Video Tape Recorders 
1" type C, system and stand -alone. 
Digital Noise Reducer 
Fully automatic. 
New, Synch and Timing System 
Built around ultra -stable Philips 
SPG sync generator. 
Test and Measuring Equipment 
Modulators, demodulators, VITS 
analyzer & generator, and new 
waveform monitor and vectorscope. 
New, Teletex 
Text display system component. 

Contact your Philips representative today. or. 

for more information, write (indicating product 
interest) to 
PHILIPS BROADCAST EQUIPMENT CORP. 
91 McKee Dr., Mahwah. N.J. 07430 
(201) 529 -3800 
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THE BROADCAST 
PLANT: 
FROM HERE 
TO DIGITAL 

"There is not a single, simple reason but 
rather a variety of factors that have 
combined to make serious discussions of 
studio digital systems a necessity for 
users of television everywhere in the 
world " - Fred Remley (122nd SMPTE 
Technical Conference). And the discussion 
is just as important to radio broadcasters. 

MUSEUMS, ANTIQUE SHOPS, and curiosity collectors are 
in possession of thousands of inventions developed over 
the years. Those that did not find a role in the market- 
place are either said to have been "ahead of their time," 
or are seen as manifest eccentricities. The truth of the 
matter is, inventions become innovations and innova- 
tions become standards of practice when, and only when, 
the needs of the marketplace and capacity of the inven- 
tion coincide. The critical realization for today's broad- 
caster, whether devoted to radio or television, is that 
digital audio and video are the only known technologies 
capable of meeting the industry's long -term growth 
needs. 

With the depreciation period for most broadcast 
equipment ranging from three to five years and the useful 
life of much production equipment doing better than 
that, it is fair to assume that much of the equipment 
purchased for today's plant will still be around when 
digital video and audio begin to assume a dominant 
position in the production chain. This fact has not gone 
unnoticed by SMPTE, EBU, AES, and other industry 
organizations struggling with issues such as equipment 
interface standards, communication formats, audio and 
video recording standards, and common carrier consid- 
erations. 

In the articles that follow readers will come to under- 
stand some of the problems confronting today's broad- 
caster as the move to digital progresses relentlessly. Inher- 
ent in each step toward digitalis the need for broadcasters 

in radio and television to meet marketplace challenges. 
There is no turning back. For corporations currently 
involved in the broadcast industry, managers routinely 
see industry projections placing $163,000,000 in advertis- 
ing revenue in markets other than the U.S. by 1990. In the 
domestic market, by 1990 28.5 million homes may use 
cassette or disc recorder systems for home entertain- 
ment, 31.4 million homes will probably receive pay cable 
services, and 47.5 million homes will subscribe to regular 
cable television. The same projections see these figures 
more than doubling by the year 2000. (See figs. 1 and 2.') 

Few, if any, reasonable pundits see the demise of 
broadcasting. It will continue to be the single most domi- 
nant mass communications medium well into the nex: 
century. While broadcasting currently enjoys a near - 
monopoly on electronic mass communications, what 
planners and inverters see is a slowly decreasing share of 

market for broadcast as these new technologies come on 
line. All three major commercial networks are alread:, 
diversified communications companies that actively seek 
new interests in the cable television, video disc, and 
motion picture markets. CBS, supported by NBC anc 
ABC, recently sought a declaratory ruling from the FCC 
regarding financial interest in nonbroadcast rights to 

programming. In December, CBS asked the Commission 
to waive its rule prohibiting major television network. 
from owning cable television systems. CBS wants onl 
the right to experiment with new programs and service:. 
on a system of 90,000 subscribers or less but it, the othe - 

networks, and many broadcast companies have made no 
secret of their desire to enter this new market. Both CBS 
and ABC have announced plans to develop special pro- 
gram packages for cable distribution. 

At the recent Outlook For The Media 1981 Confer- 
ence, held in New York, several group broadcasters ex- 

plained their plans for expanding their interests in the 
cable and nonbroadcast markets. Cox, McGraw -Hill, 
and Harte -Hanks Communications Inc. were among th° 
presenters. 

So, the interest of major broadcasting companies anc 
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Now Harris 
puts low cost 
multiple TV 
program 
sources at 
your fingertips! 

With the new Harris Satellite to Studio Link 
(SSL), over 40 additional program 
sources are instantly available to your 
station -with many more on the way on 
a regularly scheduled basis over the 
coming years. 

The Harris SSL system provides complete 
satellite receiving flexibility...from 
transponder to transponder, and from 
satellite to satellite. Type a keyboard entry 
and the system will reorient a precision 
satellite antenna to a preselected 
satellite /transponder, and provide you 
with a broadcast quality signal for 
retransmission. All within the time 
required for a commercial break (72 

seconds maximum). The cost is much 
lower than individual antennas for each 
satellite, and the signal quality is superior! 

Take advantage now of the new alterna- 
tives in programming that are available 
through Harris' Satellite to Studio Link. 
Also, remember that Harris is a complete 
system supplier, from satellite antenna to 
studio to transmitter to broadcast 
antenna -and all the required links in 
between. 

For more information contact your Harris 
TV District Sales Manager, or Harris 
Corporation, P.O. Box 4290, Quincy, 
Illinois 62301. 217 -222 -8200. 

HARRIS _durill 
COMMUNICATION AND 
INFORMATION PROCESSING 
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The Broadcast Plant 

by extension, most broadcasting companies, is to take 
advantage of technological changes so that they are ma- 
jor participants in these new media. If, as some studies 
project, traditional broadcasting will slip to a 70 to 80 

percent share of audience by 1990 while pay, cassette/ 
disc, and cable will share the remaining 20 to 30 per- 
cent- clearly- significant portions of that 20 to 30 per- 
cent share of the audience will still be viewing the 
products produced by today's broadcast companies. As 
indicated by the advertising revenue projections quoted 
earlier, the international market for television programs 
is also growing in importance. There is already a signifi- 
cant increase in commercial broadcasting abroad as Eng- 
land, Italy, and Spain add commercial networks, while 
other countries consider future growth for both commer- 
cial radio and television. Interest in cable, direct broad- 
cast satellites, and pay TV is also growing rapidly abroad. 
The existence of a world split into NTSC, PAL, and 
SECAM television standards represents a serious barrier 
to program exchange and this realization was, in fact, the 
primary concern prompting Europeans to begin research 
into digital television more than 10 years ago. 

Demand for more product conflicts with costs 

While the numbers of channels available for the distri- 
bution of programming promise to increase by an order 
of magnitude over the next 10 years, the means for 
producing the programs to fill those channels grow more 
slowly. Already, cable systems boast 50 or more chan- 
nels, yet often are able to fill only a dozen or so. The 
videodisc industry continues to sputter along, blaming a 

shortage of software; yet RCA plans an $18 million 
marketing investment to push its players into American 
homes in 1981 and beyond. Interest in direct broadcast 
satellites and multi -point distribution systems continues 
to grow. Cable has already turned to multi -tiered services 
offering subscribers two or more choices of pay TV 
channels. 

Meanwhile, the cost of producing programming con- 
tinues to escalate. According to a report in Variety, the 
average motion picture now costs 25 million dollars to 
produce. A single one -hour episode of a prime -time 
action series costs the networks $500,000, and series 
producers scream that the price doesn't even begin to 

cover costs. To meet the diversified programming needs 
of the audiences reached by these new channels new 
program forms, less costly to produce, will have to be 
developed and traditional program forms will desper- 
ately need to control the escalation in production and 
distribution cost. 

As noted in last February's BM /E special report, 
"Strategies For The 1980s," broadcasters plan to restruc- 
ture the way they market programming in order to defray 
the cost of production over several marketplaces. Not 
only will there be a network run, reruns, off -network 
syndication, and foreign sales, but attempts to repackage 
programs for pay TV, cable TV, and videodiscs. Larger 
projects such as Battlestar Galactica and Shogun are even 
now edited as theatrical releases for foreign distribution. 
While these costs seem staggering, the cost of producing 
local programming has similarly spiralled upwards. 
Digital controls costs and increases productivity 

The interest in digital audio and video, from a manage- 
ment perspective, is the hope it holds out for the control 
of costs and its promise to increase productivity. Manu- 
facturers of broadcast equipment see the opportunity to 
design and build digital equipment that may be suitable 
to broadcast and nonbroadcast markets and domestic 
and foreign markets, thereby reducing their per -unit 
production cost measurably; R &D cost would be de- 
frayed over a larger volume of sales. Broadcasters, of 
course, hope that these savings to the manufacturer will 
be passed along. 

Greater productivity for the broadcaster relies heavily 
on the hope that new media will provide additional 
markets for programs and that more programs can be 
produced with fewer people. In the articles that follow 
(see "Machine Control At KPIX: Cornerstone To Digi- 
tal" and "Machine Control Trims Equipment Costs, 
Prevents Labor Expansion ") it can clearly be seen that 
the first step toward increasing productivity is the elimi- 
nation of wasted time and motion. Machine control and 
clean intra -plant signal transmission allow routine activi- 
ties, such as tape loading, and machine operation to 
involve fewer people. At the same time, machine control 
also puts into the hands of the producer all the technical 
resources needed to produce a project with a minimum of 
preproduction time spent organizing equipment. Pro- 
ductive capacity will stand idle less often: 

While taking effective control over a production facil- 

Advertising Expenditures Outside The United States 
(Millions Of U.S Dollars) 

1980 1990 2000 

United Kingdom 9 $ 6,140 $ 16,000 $ 40,000 

West Germany 7,100 21,000 65,000 

France 4,500 13,500 40,000 

Italy 1,100 4,000 12,000 

Japan 10,500 30,500 83,000 

Total $29,340 $ 85,000 $240,000 

All other countries 

outside the U.S. $25,660 $ 78,000 $220,000 

Total outside 

the United States $55,000 $163,000 $460,000 

The increasing importance 
of the international market 
and the advertising dollars 
it will attract presents a 
strong motivation for 
minimizing the technical 
barriers to program 
exchange 
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The Broadcast Plant 

GROWTH IN NEW ELECTRONIC MEDIA 
(MILLIONS OF HOMES) 

1.6 

CASSETTE /DISC HOMES 

PAY CABLE HOMES 

5.4 

I I 

CABLE HOMES - 

16.3 

28.5 
31.4 

1980 1990 

47.5 

77.0 

2000 

101.0 

ity's resources may be the first step toward the all- digital 
plant, it is only a tentative one. As broadcasters who have 
gone through a transition from a manual traffic and 
billing system to an automated system know, computers 
can make a good manual system much better and a 
chaotic manual system much worse by accelerating the 
rate at which errors occur. The same experience can be 
expected in machine control automation systems, with 
the difference that design of an effective technical opera- 
tion is a more logical process than the design of an 
effective business system since the objectives are clearer 
and results more easily observed and measured. But 
while there will be problems, the results will prepare a 
station for the future by bringing all of the station's 
technical capacity into a logical relationship. 

The next step after the establishment of effective ma- 
chine control will be the introduction of 'systems and 
subsystems that handle video and audio in digital form. 
Broadcasters are already familiar with many such devices 
ranging from framestores to reverberation units for ra- 
dio. Digital video and audio devices in use today, how- 
ever, are only harbingers of things to come. (See "Digital 
Television Development: A Look Into The Future. ") For 
radio, the transition to digital might even precede televi- 
sion's. Effective digital audio recorders are already in the 
marketplace, with scores of other devices coming on -line 
continuously. (See "Coming: The Digital March Into 
Radio. ") While television will pursue digital technology 
in its search for new markets and greater efficiency, radio 
will adopt digital technology in its effort to keep the 
quality of its product comparable to the quality offered 
listeners by digital consumer products. 

The ramifications of this changeover are staggering. 
While some see digital broadcast technology as a great 
dream, others see it as a nightmare. The change will be 
even more traumatic for engineering and operations per- 
sonnel at television stations than the changeover to color 
TV. Both radio and television will share the trials of 
introducing digital technology to a generation of techni- 
cians versed in analog and used to gaining familiarity 
with a particular piece of equipment through constant 

36 BM /E FEBRUARY, 1981 

While broadcasting will 
remain the dominant 
medium in the years ahead, 
its share of audience is 
likely to decline as new 
media penetrate the market. 
Digital technology holds out 
the hope that broadcasters 
will be able to meet the 
enhanced quality demands 
of these non -broadcast 
markets 

adjustment of it. Digital equipment will require far less 
adjustment and breakdowns will be less frequent. Docu- 
mentation of digital systems and service manual practices 
will need radical overhauls in order to permit timely and 
effective maintenance of broadcast systems. Certainly 
on -board diagnostics, modular replacement of failed 
parts, and the introduction of sophisticated test and 
measurement equipment will ease this trauma, but digital 
systems will fail too, sooner or later. 

When a digital system suffers a catastrophic failure 
beyond the skill of the system's diagnostics or the sta- 
tion's technicians, the relationship between the manufac- 
turer and the user will be of immense importance. Sta- 
tions will need highly trained personnel (though not as 
many) in the station to work with the manufacturer's 
engineers and programmers. Manufacturer's field ser- 
vice teams as well will have to be highly trained, and 
therefore expensive. Operations and maintenance con- 
cerns desparately need to be thought through as broad- 
casting edges into the digital era. (See "From Analog To 
Digital: The TV Plant In Transition. ") For broadcasting 
will "edge into" digital. This year at the NAB convention 
in Las Vegas, radio and television broadcasters will see 
even more computerized equipment and systems de- 
signed to use audio and video in digital form. Progres- 
sively, these sub -systems will be added to the broadcast 
plant and analog will move over more each successive 
year to make room for digital. The most difficult years lie 
just ahead of us as broadcasting tries to make the old live 
side by side with the new. 

Analog technology is not standing still, and its pace of 
quality enhancement keeps pushing ahead the goals that 
digital must reach. Broadcasters have not purchased 
their last piece of analog equipment. Cameras, recorders, 
switching systems, and a host of other systems remain 
analog, though digital technology keeps closing the gap. 
The important thing for broadcasters to remember is that 
the road does, in fact, lead from here to digital. Without 
preparation, planning, and a clear vision of the evolving 
technology, the stumbling blocks will be many and the 
road extremely rough. BM /E 
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One SFX Amplifier gives you... 
complete control of 4 video sources, 
individually or in any combination... 
you are never locked out... 
plus, you can preview any transition 
without affecting the On -Air signal... 
all with the same fader handle! 

And that's just part of the CD -480 story... 
the first new generator switcher and still 
the most powerful available today. 
Plus there are 7 models designed to meet 
any requirement, anc priced from $25,000. 

Remember. When it comes to switcher power, 
make sure you talk to CDL for the full story. 
Over 300 customers have and they now have 
the CD-480 competitive advantage. 

The CD -480 Mobius Loop logo symbolizes the recirculating 
effects capability of the CD SFX Amplifier. 

WI 
You can cut mix or wipe between 2 Background 

and 2 Key sources individually or in any combination 
with a single SFX fader handle. 

CENTRAL DYNAMICS LTD 
Central Dynamics: 10 W. Main St., Elmsford, NY 10523, 914 -592 -5440 
Chicago: 312 -991 -4720, Los Angeles: 213 -789 -0574, Atlanta: 404 -491 -9037 
Dallas: 214- 785 -5764, Denver: 303 -623 -7603, CANADA -Montreal: 514- 697 -0810 
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CREATIVITY TAKES FLIGHT 
ON AMPEX VIDEO TAPE. 

1 
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BROADCASTERS AND PRODUCTION 
COMPANIES DEPEND ON 
AMPEX TAPE. 

From videotape equipment to the video 
tape itself, broadcasters and production 
companies throughout the world 
depend on Ampex. High quality, 
durability, reliability, and prompt service 
are just some of the reasons. 

Ampex 175 Highband Quadruplex 
Video Tape has proven itself under 
every conceivable type of operating 
condition within every video standard. 
Excellent color performance, low drop- 
outs, and a tough durable formulation 
with low headwear are features which 
have contributed to this dependability. 

And now Ampex 196 High Energy 
Broadcast Helical Video Tape has been 
specifically engineered to fill the 
increasing needs of a particularly 
demanding group of video profes- 
sionals -those who have chosen one of 
the new broadcast helical VTRs. 

No matter what your video tape 
needs are, there's an Ampex video tape 
for you. And, once you've tried Ampex 
tape, you'll see why broadcasters and 
production companies have grown to 
depend on Ampex. 

AMPEX 
REFLECTIONS OF REALITY. 
AND BEYOND. 
Ampex Corporation, Magnetic Tape Division, 
401 Broadway, Redwood City, CA 94063 415/367 -4463 
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MOVING FROM 
HERE TO DIGITAL 

COMING; THE DIGITAl 
MARCH INTO RADIO 
Already, in remote control, in reverb 
systems, in various kinds of switching, 
the radio broadcaster is using digital 
technology almost on a routine basis. But 
the big takeover is still ahead; it will ride in 
mostly on the digital tape recorder and the 
digital audio disc, both now poised just 
offstage. When the mostly digital plant 
arrives, broadcasters will have fantastically 
varied, accurate, and versatile control of 
their plants and of the characteristics of 
their signals. 

FOR RADIO BROADCASTERS, digital technology is like an 
army with forces massed around the analog frontier; it 

has already claimed some outposts in analog territory. 
The attack will come on one front after another, and like 
most multi -front attacks it is sure to succeed within some 
reasonable period of time. 

But it will not be a fast sweep, a sudden rout. Analog 
technology has, and will have for a long time, the advan- 
tage of much lower cost. Analog is there, on the job: it 

can be displaced only if digital does something radio 
broadcasters want and can't get with analog techniques. 

However, the logic driving the digital advance is strong 
enough to keep a general forward movement underway, 
one that will change radio technology drastically in three 
to five years. The changes will give the broadcasters far 
more flexible and accurate control of their plants, even- 
tually at reduced costs. It will improve the technical 
quality of the product sharply, and this better signal will 
be not an "extra" but a necessity in the competitive 
situation of the late '80s and thereafter. 

In this article BM /E surveys first the main lines along 
which digital technology is advancing into the radio 
plant. Then we sketch briefly the characteristics, as far as 
we can see them now, of the all- digital or mostly digital 
plant and note some of the moves the radio broadcaster 
can make now to ease the transition to the future. 

Remote control /ATS: digital at work 

In the advanced remote control systems now available 
to the radio broadcaster we find digital techniques show- 
ing their advantages to good effect. First: digital systems 
can "read" meters far more accurately, quickly, and 
surely than any operator, both for monitoring and con- 
trol. The system can know within a small part of a second 
when any quantity is out of tolerance, and issue the 

warning or initiate the action the user has specified in 
advance. 

One function in which this has special value not often 
noted, as pointed out to BM /E by John Bisset of Delta 
Electronics, is in automatic modulation control, in which 
digital signal analysis, driving an automatic gain- control 
system, can take a lot of pressure off "amplitude crun- 
ching" in variable -gain amplifiers. The digital controller 
compares the modulation level at every instant to preset 
values and adjusts the volume control in an appropriate 
amplifier to keep modulation as high as is wanted with- 
out overload. Since a microprocessor is involved, the 
system can be given complicated instructions. 

Similar flexibility and accuracy result from the use of 
digital techniques in the other remote control functions. 
The system constellation that is developing here has 
validity for the whole digital plant. At each major func- 
tion, a "local" microprocessor provides a "smart" ter- 
minal that can act on its own initiative for a number of 
particular objectives. A mainframe computer can as- 
sume control of all the microprocessors for overall coor- 
dination. 

Bisset and Charles Wright of Delta point out an impor- 
tant value of this high- accuracy control. It makes possi- 
ble an extensive exploitation of the new FCC rules on 
operators. Far less operator skill is needed for routine 
plant operation, and the system can, in fact, be given a 
high resistance to "operator goof" by careful design of 
both hardware and software. This frees the management 
to make wider use of lower -grade operators, as allowed 
under the new FCC rules. 

Several other firms with advanced radio remote -con- 
trol systems are showing the basic strengths of digital 
techniques in similar ways: Time and Frequency Technol- 
ogy, Harris, Moseley are some of them. All make excel- 
lent use of digital techniques to supply the accuracy, 
speed, capacity for sophisticated action, and resistance to 
operator mistakes that will spread throughout the radio 
plant with the spread of digital techniques. And all, as 
noted many times in this magazine and elsewhere, bring 
the great advance of putting system enlargements, in- 
structions, and operation refinements in the software 
rather than the hardware. This is one of the most valu- 
able attributes of the computer -controlled broadcast 
plant. 

Program switching: another digital territory 

Automation of program switching is a long- estab- 
lished technique in radio. Digital techniques are part of it 
in the "memorizing" of program sequences covering 

BM /E FEBRUARY, 198 39 

www.americanradiohistory.com

www.americanradiohistory.com


IIIIIIIIflhIIIIIIIIIIIIIlIIIIII 
9100 0.0.1 WOeo P1oAav 

7horten.CSF 
Brwaca5ckr.. 

i 

IIIIIIIIIIIIIIII1I1IIIIIIIIIIII 

NoiseReducerFrameSynchronirerT'imeBaseCflrrector. 
The new Thomson -CSF 

9100 Digital Video Processor 
gives you all three capabilities 
-yet costs only slightly more 
than ordinary systems. 

We developed noise reduc- 
tion technology that delivers up 
to 15 dB of S/N improvement 
in four presettable settings. 
So satellite signals become 
clearer. Film -to -tape transfers 
are less noisy, less grainy. 
And for ENG applications, sig- 
nals come out sharper, without 
the excessive low- frequency 
chroma noise identified with 
3/ -inch VTR's. 

But here's what makes the 
9100 such a wise investment. 

We've added a trame 
synchronizer that gives you the 
added feature of freeze -frame 
capability. A built -in line -by -line 
time base corrector for %" 
VTR's. And, a convenient 4 x 1 

switcher frees valuable cross - 
points while a processing ampli- 
fier provides complete output 
signal control. 

Only Thomson -CSF gives 
you so much versat.lity and 
signal improvement it a single 
video processor. 

The new Thomson -CSF 
9100 Digital Video Processor. 
A lot more than noise reduction. 
For just a little more money. 

Call or write today for com- 
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plate specifications and /or a 
demonstration at your facility. 

In the Northeast: 
Frank Shufelt 
(203) 327 -7700 
M d -Atlantic: 
Al Audick 
(202) 296 -9189 
Southeast: 
Frank Benson 
(404) 487 -6756 

Mid -West: 
Tom Lorenzen 
(312) 356 -5575 
Southwest: 
Marty McGreevy 
(713) 933 -1700 
West: 
Mike Clayton 
(213) 849 -2188 
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Broadcast,Inc. 

Thomson CSF Broadcast. Inc. 
37 Brownhouse Road 
Samford, Connecticut 06902 
Tel. (203) 327 -7700 
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The Digital March Into Radio 

days or weeks of operation, with the indicated switching 
sequences carried out by mini -computer. Andrew Jett - 
ner, concerned with the design of the Harris System 90 
automation and facilities control systems, pointed out to 
BM /E, again, the desirability of having some distributed 
processing, with microprocessors at various control 
points and an overall computer. This, he said, leads to 
better reliability. He gave a piece of future -directing 
advice: computer control is coming so fast that it is well, 
even now, to look toward interface compatibility among 
all the digital systems in a broadcast plant. With stan- 
dardization on, for example, the RS -232 serial interface, 
the broadcaster has a lot of freedom to add, change, 
rearrange the various elements of the plant while keeping 
all the advantages of digital control. 

Jettner foresees the use of fiber optics communication 
around the digital plant, with its speed, immunity to 
interference from RF and hum signals, and very large 
bandwidth. He also predicted (as did some others -see 
below) the coming of digital audio signals to the radio 
plant in the form of both the digital disc and the digital 
tape recorder. The digital disc, as a storage medium of 
extremely high density, could greatly reduce shelving 
problems in the automated system, with 1000 or more 
short musical selections taking up one small shelf. 

Beyond the convenience, the digital disc could trans- 
form automated operating by raising the technical qual- 
ity of the program material several long leaps beyond 
that standard today. There is more on the digital disc 
below. 

The radio broadcaster now has a wide selection of 
excellent digitally operated program automation systems 
(with the signal, of course, in analog form), surveyed on 
many occasions in this magazine. The meaning of these 
systems to the digital plant of the future is large: they will 
quite readily interface with larger and larger measures of 
digital control, and will gratefully accept, as noted just 
above, the signal itself in digital form. 
Reverb, special effects 

Digital technology has been one of the mainstays of 
the reverb /special effects "spectacular" of a dozen or 

more excellent units that bring the radio broadcaster 
endless versatility in these areas. Most readers by now 
know at least the main outlines of this technology, and 
several hundred radio stations, at least, are using one or 
another of the devices on the market. 

By converting the signal to digital form, the reverb/ 
special effects designer gets quite easily a stable of incred- 
ibly varied functions. Similar functions can be carried 
out with the signal never leaving analog form, but the 
general opinion finds this less versatile and efficient than 
digital manipulation. 

Again, the reverb /special effects unit will be a standby 
of the all- digital plant, and it won't need the internal A -D 
and D -A converters that are now universal in this appli- 
cation. Moreover, it will easily combine with digital sig- 
nalprocessing in an all- handling digital unit: more on this 
below. 

The digital intercom 

Digital control of switches is basic in some of the 
applications we have discussed. It is here in another area: 
the top -quality intercom and program- around -studios 
distribution system. There are great advantages in having 
all switching for an intercom -distribution system carried 
out in one central unit, with each terminal connected to 
the center in an arm -and -hub structure. And again, the 
most versatile and efficient operation comes with a mi- 
croprocessor in each terminal, which can be pro- 
grammed for various connection schemes that then be- 
come available at the touch of a button. 

An outstanding system of this kind is Intercom 80, 
now built and sold by Sound Systems, Inc., of Long 
Island City, N. Y., and based on an earlier system of the 
kind marketed by Automated Processes, Inc. When the 
latter firm went out of business, some key personnel 
formed Sound Systems and refurbished the intercom as 
one of their products. 

What's ahead 

Digital techniques are creeping into the radio broad- 
cast plant along some other paths, but the main ones are 
those noted in the foregoing. Large bits of the territory 
still to be occupied, with the digital invasion right on their 
borders, are the key plant unit, the audio console; and the 
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Large program automation system in which digital signals are used for a number of functions is the 
Harris 9003. Functions include accurate switching, and storage of song titles, names of artists, and 
news copy in computer memory for instant recall 
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DBX HELPS KMJQ WORK MAJIC. 

Majic. It's a black format that's 
living up to its name in several 
markets across the country. 
And perhaps the biggest suc- 
cess story is Houston's KMJQ. 
Back in 1977, KMJQ adopted 
the Majic format and went 
from near bottom to #1 in just 
2 short Arbitrons. 

Q., 
Yet KMJQ was the 

softest station on 
the dial. 

"To achieve our 
goal," explains Chief Operator 
Leroy Dietrich, "we placed a 
lot of emphasis on the quality 
of the sound. By the day we 
started the Majic format, we 
had built a technical ability 
that we think is probably 
one of the best in the country. 

"We hired an audio con- 
sultant to get us started," con- 
tinues Dietrich. "He installed 
P 303 pre -amps 
and MC20 moving 
coil cartridges on 
SL -1100A turntables. 
Then he recommended dbx 
equipment for definition 
and dynamics." 

KMJQ installed dbx tape 
noise reduction on all their 
cart machines. Not just for 
their program material, but 
for their commercials, too. 
"That keeps our advertisers 
happy because their commer- 
cials sound as clean as our 
music," says Dietrich. "And 

we use a dbx Model 
500 subharmonic 
synthesizer to 
restore the low end. 

It makes the station sound 
especially well balanced. 
Even at low listening levels." 

KMJQ also needed a 
compressor /limiter - but they 
didn't want to ruin the sound 
quality they had worked so 

Starting with April/ 
May 1978, KMJQ was 
rated #1 in audience 
12+ for 5 consecutive 
Arbitrons. 

Circle 125 on Reader Service Card 

hard to get. ''After hearing how 
smooth the dbx 165 compressor/ 
limiter works, there is no doubt 
in my mind that it's the best lim- 
iter I've ever heard in 
my life. We use it on 
voices, and it gives us 
the control we need 
without sounding like we have 
any control." 

As you'd expect, KMJQ has 
constantly been making sub- 
tle technical changes to main- 
tain their leadership position. 
"Due to competitive forces in 
the market, we've had to crank 
our signal up louder. Without 
dbx tape noise reduction on our 
carts, the noise would have 
been cranked up, too. Now I'm 
happier than ever that we're 
fully dbx'ed,'' says Dietrich. "We 
not only get the sound we want, 
but the whole system is incred- 
ibly reliable - bulletproof." 

Dietrich summarizes his 
feelings about KMJQ's techni- 
cal product by saying, "A lot 
of this is subtle stuff, psycho - 

acoustics. But people 
comment to us that 
our station sounds 

À more like the record 
they bought than the other sta- 
tions do. A psychological thing, 
agreed. But it all adds up when 
you start reading the Arbitrons." 

For more information on 
dbx's complete line of equip- 
ment for the broadcast indus- 
try, write Professional Products 
Division, dbx, Incorporated, 
71 Chapel St., Newton, Mass., 
02195, USA. Tel. (617) 964 -3210. 
Telex: 92 -2522. Distributed in 
Canada by BSR (Canada) Ltd., 
Rexdale, Ontario. 

dbx® 
www.americanradiohistory.com

www.americanradiohistory.com


The Digital March Into Radio 

systems, disc and tape, for recording and playing back 
the signal itself. 

Let's look first at the digital audio console, which is 
beginning to appear in experimental, prototype form. At 
the recent Audio Engineering Society meeting in New 
York (November, 1980) at least two early digital consoles 
were described in technical papers, one from Matsushita 
in Japan and one from EMI in England. There seem to be 
no large problems in the technology of the digital con- 
sole. The impression gained from these experimental 
units is that cost is still very high compared with standard 
analog consoles, and physical size (in the case of the EMI 
unit) dismayingly large. But these are for- the -moment 
problems. 

We will talk about the coming of the digital signal in a 
moment. It is important first to establish the central role 
of the digital console in the mostly digital plant. The 
console will be the natural center for all control func- 
tions, and might well include the overall computer that 
runs the plant. It will hold, of course, the signal level and 
switching controls, and also signal processing units, 
which will be parts of, or subsidiaries to, the computer. 

The processing of the audio signal in digital form will 
supply some of the great advances in precision and versa- 
tility. The digital filter and the digital equalizer are al- 
ready being explored by engineers. For example, a paper 
by John Umhey, consultant of New York, given at the 
recent AES Convention developed the theory for para- 
metric equalization using digital filtering techniques in 
the 2920 signal processor. This is just one of the ap- 
proaches to the technique in recent technical literature. 

The digital equalizer will be able to do things that no 
hard -wired analog component equalizer can, and more- 
over its characteristics can be altered by changes in soft- 
ware, making it highly controllable over a wide range. A 
bank of such equalizers built into the digital console will 
give the broadcast operator a control of signal character 
far more detailed and accurate than today's control. 

As already noted in our discussion of the Delta modu- 
lation controller, digital techniques will allow the modu- 
lation density to be increased with a minimum of damage 
to signal quality. The designers of the new class of FM 
and AM processors that has appeared in the last few 
years have, in many cases, performed prodigies in the 
control of modulation levels without seriously distorting 
the signal. With the signal in digital form, the processor 
builders will be able to go farther in this direction. 

Interfacing In The Computerized Radio 
Plant -One Way To Do It 
As digital devices and systems take over more and more of 
the jobs in the radio plant, interfacing them with each other 
and with controlling computers will become a very serious 
design requirement. By planning ahead radio broadcas- 
ters can save a lot of money and avoid frustrations: they 
should move into digital technology with the interface 
problem always in mind. 

In a paper read at the AES Convention in New York in 
November, 1980, Alan Derr of Eventide Clockworks de- 
scribed the excellent results available with the IEEE 488 
standard interface bus. This is a parallel -feed eight -bit bus, 
and as such is very fast in action. Derr said that all Eventide 
products capable of computer control are now supplied 
with interface for this bus. It will connect a computer with a 
piece of microprocessor -controlled equipment that has the 
proper input arrangements, a function that will be basic in 
the computer -controlled radio plant as it is now develop- 
ing. 

The bus can transmit control to up to 16 devices, reach- 
ing the one wanted in each case through the use of a six -bit 
address. 

Derr points out that the system would be excellent for 
connecting up computer control of a radio automation 
system. There would be a single small computer and mi- 
croprocessors at each of the tape machines to be con- 
trolled. Each piece of program material, PSA, ID, and corn - 
mercial would have an address; the tape machine location 
with that address would be cued up in advance for auto- 
matic rolling at the proper time by action of the computer. 
Setting up the system for this standard program automa- 
tion sequencing would be easy and effective with the 488 
as the interface. 

Another use that has increasing attractiveness is con- 
necting computer control to automatic test equipment. 
Derr points out that most of the leading test equipment 
makers are now equipping their units for connection to this 
particular interface system: among them are Hewlett - 
Packard (the patentor of the 488 system), Tektronix, Gould, 
and Fluke. For the other end of the link, small computers 
increasingly are supplied with IEEE 488 bus control among 
their features. The system is assuming the character of an 
industry standard. 

Automated mixdown on recording consoles is another 
use for the interface that is increasing. This is not as 
pressing an area for radio broadcasters as program auto- 
mation. But extremely handy in radio stations is a way of 
changing the timing of commercials to make them fit. Derr 
tells a good way to do it, using two tape machines, a desk- 
top computer, the IEEE 488 bus, and an Eventide Harmoni- 
zer. The accompanying block diagram of the system 
shows how it works. 

/ / 

PITCH 

CORRECT 
AUDIO 

IEEE -488 INTERFACE 

CBUS FROM COMPUTER 

SYSTEM CONFIGURATION 

EVENTIDE H949 

HARMONIZER'" 

< SPED-UPAUDIO 

PLAYBACK 

EVENTIDE 
TAPE CONTROLLER) 

SYNTHESIZER 

--11111. 0 0 
RECORDER 

1: START/STOP CONTROL 
2: FREQUENCY /VOLTAGE SPEED CONTROL 
3: TACHOMETER FEEDBACK (IF REQUIRED) 

...TO OTHER DEVICES... 

CHIP DETAILS 

BUS DRIVERS 

ROM (READ-ONLY 
MEMORY) 

CO! NTROL 
LINES TO 
INTERNAL 
CIRCUITRY 

Typical use of IEEE -488 interface bus, drawn by Richard Factor 
of Eventide Clockworks, shows system for changing time of 
commercials. Right section is detail of interface. Left shows 
how two tape recorders, plus other units, are controlled by 
computer for speed change 
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Model 7600 remote control system from Time & Frequency Technology uses digital pulse code 
modulated communications throughout with FSK keying. Digital data filtering sends each command 
twice, and they are compared bit by bit at remote point. Command is carried out only if they match completely 

Digital audio: it's here 

The fact that the signal in the radio plant is still mostly 
in analog form is, in one sense, an anachronism. The 
digital tape machines are here, and even in their "first 
generation" form they have many splendid advantages 
for the radio broadcaster. But until very recently they 
have been far too expensive for general use by radio 
broadcasters. And there has been the feeling on the part 
of the broadcaster that super -quality like that of the 
digital audio machines is out of line and will be lost in the 
lower quality of the rest of the plant. 

Both of these barriers to the use of digital audio are 
beginning to weaken. The Sony PCM -100 converter, 
which puts digital audio onto videotape machines, is 

aimed specifically at broadcasters, with a price around 
$15,000. At this writing BM /E knows of only a few cases 
of extensive use of the PCM -100 by broadcasters; this is 

sure to expand quite rapidly because the logic of the 
machine for radio is very strong. What it is magnificently 
primed to do is record live concerts for later broadcast at 
super -quality levels. In the accompanying box we de- 
scribe what some radio managements are doing with the 
system and how they feel about the results. We can say 
here that in general the use of a digital machine for live 

recording /tape broadcast does bring an improvement in 

signal quality that is most noticeable, and most welcome, 
to large sectors of the audience. 

Another very recent item in the trend to lower pricing 
is the Mitsubishi X -80 series of two -channel digital re- 
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corders, 16 -bit machines introduced at AES, with prices 
in the range of $25,000 to $30,000. Mitsubishi says they 
can be delivered immediately. The firm also promises a 

complete electronic editor and a complete digital mixing 
console "in a few months." The tape recorders seem to 
have excellent control arrangements which make them 
easy for analog- trained engineers to use. Here again is a 
machine that, on the face of it, could raise considerably 
the quality level of live recording for the broadcaster. 

A number of other firms are adding force to the 
invasion of broadcasting by the digital tape recorder, as 
reported last month in BM /E's account of the AES 
Convention. JVC, Pioneer, and Panasonic are a few 
more of the giants in the field with very active develop- 
ment work on digital tape units. JVC, for example, has 
converters somewhat like those of Sony for putting PCM 
audio onto videotape. What this all means is that digital 
tape recording is just on the verge of a fairly rapid 
expansion into radio broadcasting. 

Also getting close: digital storage 

Predicted for some time as one of the great potentials 
of digital technology for radio has been the storage of 
short program material in digital form to give the broad- 
caster the accuracy, high quality and very fast random 
access that come with material in computer -type memo- 
ries. Until very recently this seemed quite far in the 
future, largely because of the cost of memory devices 
capable of holding the quantities of information 
involved. 
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OUR TAPE WILL IMPRESS YO 
AS MUCH AS 
OUR SPECS 

The two most important features of any v deocassette 
are how accurately it reproduces original source mate-ial... 
and howlong it will continue to do so. By these staìdards 
alone, Maxell's VHS, Beta and U -Matic videocassettes are 
clearly superior performers. 

One of the prime reasons for this is our exclusive 
fixlarini- video recordñg tape, which is formulated using 
a sophisticated technique of growing cobalt -ferrite particles 
onto a core of gamma- firrite oxide. It is largely respons ble 
for a tape with superior color, video and audio fide ty, with very 
low chroma noise and minimum head wear. Even repeated 
playback will not cause any critical loss of resolutioi. 

Our cassette shells are made with the same quality and 
precision as the tape they house. So you can deperd on Maxell for 
an outstanding performance every time. For every application. 

But don't take our word for it. Our specs make things perfectly 
clear. Send for them tocay and get the whole picture for yourself. 

Professional /Industrial Products, Maxell Corporation of America 
60 Oxford Drive, Moonachie, NJ 07074 
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e digital effects system that will 
turn your head around. 

Rotate it 360 degrees. Zoom expansion to four times 
picture size. 

"No- Blank" noise reduction with 
blanking correction. 
"Autosequence" effects recall system. 

"Digiflip" flip, tumble, and spin. 

"Autoflex" effects package for special 
shapes. 

Picture rotation. 

Manipulate it into an infinity of 
forms. 

Flip it. Tumble it. Spin it. 

But because not every broadcaster 
needs all these capabilities now, 
we've built the DPE 5000 to grow. 
Endlessly. 

You can buy the basic single channel 
system and generate an array of 
optical quality digital effects. Infinite 
compression. Variable picture posi- 
tioning. Freeze. Border generation. 
Position, size, and transition rate 
preselect. Horizontal and vertical 
squeeze. Key tracking. 

Later, as your requirements change, 
you can add to your basic system. 

MCI /Qunnlel. "Nu -ßlan k',' "Autosoquence''' 1)1g1 hp:' 
und "Auloflex' are inulemurkn of Mo.ru Consoliunls. In. 

And up to four additional channels 
to give you effects on five pictures 
simultaneously. 
All these options can be added to 
your basic DPE 5000 at any time. 
And this goes for any DPE 5000 - 
all the way back to serial number 1. 

We want your digital effects system 
to grow, not become obsolete. 

Even if you don't want your head 
turned around this year, who knows 
about next year? 

Call your nearest MCI /Quantel 
representative. Or get in touch with 
us directly. Micro Consultants, Inc., 
P.O. Box 50810, Palo Alto, California 
94303, 415/856 -6226. 

MCI /QUAN i EL 
The digital video people. 
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The Digital March Into Radio 

But this technique, too, is now about to knock on the 
radio broadcaster's door. One early form is the Digiphon 
Model 450, announced last fall by EMTof Germany. The 
Digiphon uses an established magnetic disc system of 
Control Data Corp., the CDC BK 6 XX, with standard 
I/O interface plus electronics developed by EMT. The 
disc has a 300 million byte capacity, enough to hold about 
35 minutes of digitized stereo signal recorded with 16 -bit 
linear coding and with an elaborate error -correction 
scheme. EMT says average location time for any point on 
the disc is 50 ms, search accuracy 5 ms. RMS linear 
dynamic range is given as 80 dB. No price had been 
announced when this was written; deliveries are expected 
in spring, 1981. 

Other systems using magnetic disc drives for this func- 
tion are known to be in the works; it looks as though the 
breakthrough to storage of short program material in 
digital form is this year. With some 30, 40, or 50 commer- 
cials or 30- second shorts instantly available and in super - 
quality form on one small disc, the airing and storage of 
commercials will be transformed into much more efficient 

Digitally Recorded "Live" Music 
On The Radio Air: Some Firsts 
The first series of concerts recorded live on digital audio 
tape machines and put on the air by a radio station were 
originated in the San Francisco Opera House and broad- 
cast by local public station KQED over a three -month 
period in 1980. About 12 concerts got the digital treatment, 
including symphony concerts and opera performances 
covering a wide range of music. 

KQED used the Sony PCM -100 converter to put digital 
audio onto videotape recorders. Both half -inch and 3/4 -inch 
VTRs were tried and both performed excellently. The one 
problem that emerged came from a few awkward breaks 
when the 3/4 -inch machine ran out of tape before a pause 
in the music occurred. Chief engineer Gene Zastrow told 
BM /E that the half -inch machine, with its longer playing 
time, solved this one for them. A better way, of course, 
would be to set up two machines, with the second one 
cued to start just before the first runs out. 

KQED is one of the uplink stations for the National 
Public Radio satellite net. The concerts were fed to the net, 
and a large proportion of the affiliated stations broadcast 
them. There were numerous praises for the outstanding 
fidelity of the signal, both by the participating radio man- 
agements and by listeners. Zastrow called the audio qual- 
ity "superb," saying he would buy digital recording equip- 
ment for constant use if and when his budget allowed it. 
The Sony equipment had been on loan to KQED for a 
demonstration of its effectiveness in just this function, 
which is sure to be one of the main motivations for the use 
of digital tape by radio stations. 

Another on -air use of digital audio, this one for a televi- 
sion simulcast, took place on Christmas Day, 1980, at 
station KCET in Los Angeles. The program, "All That 
Brass," brought listeners and viewers the Modern Brass 
Quintet in pieces by Bach, Elliot Carter, Satie, and Scott 
Joplin. Again, the Sony PCM -100 was the digitizing unit. 
Jerry Zellinger, engineer, said it was chosen in part be- 
cause it could be integrated quite easily into the station's 
video editing system. 

Again, however, the outstanding finding of the users 
was clarity. "lt just blows you away how clean the sound 
is," Zellinger said. The program went out in stereo on local 
FM station KPFK. Again, a number of listeners praised the 
audio quality, a tiny preview of the effects of wide use of 
digital tape machines in broadcasting, not too far in the 
future. 

START t 
INPUT ONE BIT 

OF COEFFICIENT 

TRANSFER COEF DATATO 

TEMPORARY HOLDING REGISTERS 

T 
TRANSFER COEFS IN TEMP 
HOLDING REGS TO CONTROL 

PARAMETER LOCATIONS 

Z DELAY 

C2=C1 
Cl = CO 

RT3 = RT2 
RT2 = RT 

SAMPLE ANALOG SIGNAL 

PERFORM MULTIPLICATION 

RT=ROae 
C3=C2b. 

COMPUTE OUTPUT 

CO b. CI +RT3-RT-C3 

OUTPUT RESULT 

Flowchart for digital parametric equalization, presented at AES 
Convention by Jon Umhey, shows an early design for 
processing signals in digital form. Great flexibility and accuracy 
will come with digital processing 

and accurate processes. 

Watch for the digital disc 

The advance to the digital plant is getting plenty of 
shove from the developments described so far. That 
advance will get a very large shove, many observers now 
agree, when the digital audio disc becomes generally 
available. BM /E tentatively put forward this opinion in 
the October, 1979 issue; the course of events since then 
seems to have strengthened the importance of the digital 
disc in the future of digital radio. 

The basic scenario was outlined for BM /E by Dick 
Dubbe, leader in digital development at 3M. The outlook 
is that not too long from now the digital disc will reach the 
consumer market on a large scale. The resulting leap in 
audio quality expectations of the consuming public will 
put heavy pressure on FM broadcasters, who will neces- 
sarily incorporate digital discs into their programming. 
Since they then will have excellent digital material on hand, 
the pressure will spread to extending digital handling to 
other plant functions, eventually to the whole plant. 

Dubbe sees the role of the multi- track, recording - 
studio digital recorder as creating a body of recorded 
material that can be used for all forms of delivery to the 
consumer via radio or recording, with full maintenance 
of top mastering quality through all future digital devel- 
opments. He reported that 3M (at the time of the inter- 
view) had delivered more than 40 of the multi -track 
machines to recording studios, so that the backlog of 
digital recordings is growing rapidly. 

Both Dubbe and Jettner of Harris saw another poten- 
tial in the digital disc (or in the technology that creates it): 
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your transmitter 
should be McMartin. 
When you depend on a product to provide your bread and 
butter signal. remember McMartin. Our transmitters are 44 

designed with you in mind. McMartin offers a complete ß 

AM -FM line with high -level plate modulation on all AM 
transmitters. We ore the only manufacturer to provide a full 
five -year warranty on ou- FM exciter and its accessories. 

All McMartin broadcast transmitters are conservatively 
designed wits fewer parts for higher reliability and lower 
maintenance costs. The confidence of knowing that your IlA 

signal is on the air' ever day is OUR bread and butter. 
That's McMartin. 

For the name of your Distict Sales Manager, call or write McMartin. 

See our new 50 kilowatt transmitter in operation at booth #300 of the NAB convention. 

McMartin Industries, Inc. 4500 South 76th Street Omaha, Nebraska 68127 Phone (402) 331 -2000 Telex 484485 
Circle 128 on Reader Service Card 
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it could be the medium for storing program material in 
radio automation systems. Again, there would be very 
large gains both in technical signal quality and in storage 
density. The disc will be available in small forms, prob- 
ably from two inches up to six. As Jettner notes, storage 
of 1000 standard -length musical selections would take 
only a small fraction of the space now needed for a 
library of that size. 

This automation and storage prospect is attractive 
because of the very fast random access capability of the 
digital disc and its long playing time. With at least a half - 
hour of music on each side, the playing time can be used 
for one long number or 10 to 12 standard -length pop 
numbers. The playback machinery could find any one of 
them in a few milliseconds. This potential of digital 
technology could clearly lift the quality of automated 
programming several levels higher than it generally is 
today. And again, it would mightily promote the advance 
to the computer -controlled plant. 

Disc choices are firming 

Where does the industry stand on the digital disc now? 
As reported in earlier issues of this magazine, there have 
been three to four systems developed, each one incom- 
patible with the others. But very recently the Japanese 
electronics industry, motivated by a vision of vast market 
potential, has moved toward standardization. At this 
writing a committee set up for the purpose had appar- 
ently come down to two systems, the laser -played Philips 
Compact Disc (already supported by Sony and Pioneer), 
and the JVC capacitance system. It is unclear as yet what 
the practical effects of this will be; a spokesman at Philips 
told BM /E that the Compact Disc would be marketed 
early in 1983 in any case. 

Meanwhile, in December Teldec demonstrated in New 
York its proposed Mini -Disk, "a contribution to the 
digital audio disk standard," which the firm said could 
easily be compatible with the capacitance -type disc. The 
Teldec disc uses a piezo- electric (pressure- operated) pick- 
up riding a vertically modulated track, with about 10,000 
tracks laid down on each inch. Teldec has simplified the 
production process by cutting the master disc directly 
into a copper plate from which stampers are made. The 
claim is that the system would be much less expensive and 

Antenna/transmitter 
remote control 
system, TMCS -1 from 
Delta Electronics, 
converts analog 
readings at 
transmitter site to 
eight -bit "words" for 
easy handling on 
voice -grade lines and 
at control station 

less subject to error than the laser system. 
However the choices are finally made, we can be 

certain that the digital disc in one form or another (and 
probably at least two) will be marketed widely in a couple 
of years. Its effects on the high fidelity industry and on 
radio broadcasting will be enormous. 
What will it be like? 

Through this article are a number of suggestions as to 
what the mostly digital plant will be like when it finally 
arrives. There will be a concentration of control in a 
"main" computer, with many individual units having 
their own microprocessors for programmable local ac- 
tion. Computer control will be very much faster and 
more accurate than operator control in most of the main 
functions, and will save money by speeding action and 
eliminating errors while giving the broadcaster many new 
kinds of action for his choice. 

The signal will have far higher quality than it often 
does now, and processing it will be much more accurate 
and flexible. The density of storage for commercials and 
program material will rise by at least an order of magni- 
tude. Recording of live concerts will enter a new era of 
transparent audio quality. 

Beyond the transmitter 

That takes the digital signal right up to the transmitter, 
where a D -A converter will be needed to get the signal on 
the air. Can we take a digital signal any further? The 
Philips research lab in Holland is experimenting with an 
all- digital FM transmission system that puts a digital 
signal onto the FM carrier and does not convert it back to 
analog form until it gets to the output of the receiver. 
Some tryout broadcasts are underway with the help of 
the Dutch Broadcasting System; detailed results are not 
yet released. 

There are a number of large difficulties in the way of 
anything like this in American broadcasting. Obviously, it 
takes more bandwidth than analog FM, and in this coun- 
try the available spectrum is already sliced as thin as we can 
get it so that a lot of different people can each have a piece. 
But with as weighty an organization as Philips actively 
pursuing the idea, we may hope that a decade or two down 
the road it will reach us. Noise in radio? Gone! Distortion 
in radio? Gone! It's worth hoping for. BM /E 
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YOU CAN IDENTIFY WITH QSI 
Fast television source identification 
with these two new units from QSI. 

CB -7200 Color Bar Identifier 
This versatile signal generator will originate and 
identify television sources with 8 on board 
programmable video characters superimposed 
on standard EIA colorbars. 
A 1000 Hz tone is provided, 
plus adjustable gain 
microphone input. 

111111CB 7288 

CB 7200 

VSID -81 Video 
Source Identifier 
Loop your video signal through the 
VSID -81 and add up to 8 of the 64 ASCII 
alphanumeric matrix characters. You 
can locate the character group in 
various sizes at any active or vertical 
blanking interval. 

AP 

CB-7200 
EIA color sync generator and split field 
color bars. 
64 character ASCII code set. 
19" x 13/4" rack mountable 
Extensive half field, reverse, black burst 
and field indexing functions 
Audio and video bypass. 

.44 I. 
L _ gJ 4I nts. tnt( . 
For more information on CB -7200 or VSID -81, or on QSI System's full line of broadcast 
equipment, call or write: QSI Systems, Inc, 993 Watertown St., West Newton, MA 02165 
Phone: (617) 969 -7118 

VSID -81 
On board programming for rapid 
character changes 
Single board, or up to 16 units in 51/4" of 
rack space. 
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MOVING FROM 
HERE TO DIGITAL 

MACHINE CONTROL AT KPIX; 
CORNERSTONE TO DIGITAL 
By Merrill Weiss 

When a television station takes comprehensive control of its equipment 
inventory, it crosses over into the fundamental stages of the digital plant. 
Control moves from the mechanical age to the age of information in which 
what a machine does is more important than where the machine does it. 

"READY TO TAKE two direct ... take it! Ready to roll 
framestore two ..." 

Roll framestore two? 
Almost anyone can roll a VTR or a film projector or, 

for that matter, an ENG truck, but KPIX technical 
directors have been "rolling framestores" every night 
since the station's digital machine control system went on 
line in February 1980. This first -of- its -kind system has 
moved KPIX one step closer to total automation. 

For those who are considering methods to improve 
efficiency - especially in a new plant- herewith is a case 
history of the new machine control installation at KPIX: 
how we identified the need, designed the system, and 
selected a vendor; and how we got the vendor to build a 
system based on the requirements of the station in terms 
of existing equipment and labor agreements. 

The opportunity for installing the system came with 
the realization that our old facility, which was built in 
1950, could not be remodeled or expanded to keep pace 
with the station's growth. Not that you could fault the 
original architects, whose contingency plans even in- 
cluded turning the whole place into a parking garage 
(nobody was sure that TV would last in those days), but 
the structure wouldn't stand more stories, and adjacent 
residential property was not available. Well, the station 
thrived, the parking situation in San Francisco got that 
much worse, and the search was on for a new building. 

At least partially because the FCC requires in -city 
studios, a large five -story structure on the east side of 
town emerged as the best candidate. From the top two 
floors, the building afforded an outstanding view of the 
Bay Bridge -a view not likely to be blocked since most of 
San Francisco's "movers and shakers" happen to live 
next door on Telegraph Hill. While this arrangement was 
radically out of step with the "drive -in" studio tradition, 
a ground floor studio was not considered necessary in 
today's field production environment. (See "KPIX -TV 
Raises High The Roof Beams," BM /E, June, 1979.) 

While there is certainly nothing novel about control- 
ling VTRs and film chains from remote locations, the 

Merrill Weiss is assistant engineering manager for KPIX 
Television, San Francisco, Group W, Westinghouse 
Broadcasting Co. 

Machine control panel, Grass Valley switcher, and Vital 
SqueeZoom in news studio control room at KPIX 

"machine control" concept allows a single panel to ad- 
dress more than one machine. It also means that a given 
machine can be operated easily from more than one 
location in the building. 

In fact, our old plant was equipped with a hard -wired, 
dual -location, start /stop only remote control system 
operated by the "switcher," a term used at KPIX to 
describe the production switcher operator. By the terms 
of our IBEW contract, this was a technical -which is to 
say union- position. So we already had control room 
personnel with the credentials to run every machine in the 
building. If now we could get the right pushbuttons in 
front of our switchers, they would have split -second 
control of tapes and films, our VTR /telecine operators 
would be released for duties other than standing by for 
roll cues, and our viewers would be less likely to wonder 
when (or if) an ENG segment that had just been intro- 
duced would appear. 

Presented with these immediate advantages, as well as 
the long -range prospect of comprehensive automation, 
we were encouraged to investigate a multi -machine, 
multi -location control system. We considered the possi- 
bility of building a hard -wired system similar to the one 
in our old building, and had budgeted some funds for 
parts, but we quickly encountered several basic obsta- 
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Machine Control At KPIX 

Fig. 1. TCS -1 machine control 
system. The center of the 
diagram illustrates the eight -bus 
wiring concept 
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cles. First, every additional machine function (fast for- 
ward, rewind, record, etc.) would have meant pulling 
another length of copper wire through the building. 
Secondly, for every machine we wanted to control, we 
would have to stake out another parcel of pushbutton 
territory on the switcher's console. Finally, even the most 
dedicated multi- conductor cable /mechanical relay en- 
thusiast would be hard pressed to switch hard -wired 
control between more than a couple remote locations - 
which is exactly what we needed in order to reduce the 
back -and -forth movement of our tape room people and 
to allow us to produce any show from any control room. 

We wanted a machine control system that would re- 
duce on -air miscues and tighten up the timing of our 
news shows, allow our tape operators to get more work 
done in less time, and even allow us to usher a produc- 
tion crew from a broken control room to an OK control 
room on a moment's notice. We were convinced that a 
totally new microprocessor -based digital control system 
would be required to achieve these goals. 

Going from fiction to fact and affording it 

Well, fine. But did such a system exist? And if it did, 
could we afford it? 

As to the first question, the answer seemed to be ... not 
really. As to the second, we decided that if we could buy a 
machine control system and a distribution switcher for 
the amount of money already budgeted for the new 
distribution switcher plus the small amount budgeted for 
machine control parts, we would add the machine con- 
trol system. 

Fortunately, we soon discovered that the distribution 
switcher budget was somewhat on the high side, and this 
gave us reason to hope that, if we could find a good 
switcher at a reasonable price, we could make, or con- 
vince someone to build, the machine control system too. 

One area of special concern to us was the audio output 
capability of the switcher, in terms of output impedance 
and output level. We knew we would be faced with long 
cable runs (400 to 500 feet or about 1000 feet on a round 
trip) which in a traditional matching (600 SI output im- 
pedance /600 11 input impedance) audio system would 
result in something like a 10 dB loss at 20 kHz. The 
answer here was to find a switcher with an output imped- 
ance much lower than the usual 6001- something on the 
order of 80 S1 or less, the same as we were using for the 
rest of our audio distribution system. Such a switcher 
would then fit in perfectly with a low output /very high 
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input impedance audio system that would reduce the 
high frequency loss to about 2 dB at 20 kHz and also 
allow us to bridge as many inputs as we wanted across a 
given output. Along with a low output impedance, we 
wanted a switcher with plenty of headroom protection - 
about 20 dB above our standard operating level of + 8 

dBm- before hitting a clip point of + 28 dBm. We also 
wanted to eliminate transformers, if at all possible, in 
order to reduce low- frequency distortion and permit 
better phase response. 

We then proceeded with a parallel research study on six 
different manufacturers' switchers in terms of technical 
characteristics and cost. In our estimation, the switcher 
with the best price/ performance ratio was the TeleMa- 
tion (now Fernseh Inc.) TVS /TAS -1000. There were a 
couple that were better priced but with somewhat lower 
performance; there were a couple that had similar perfor- 
mance but were more expensive, but there were none that 
had overall better performance, in our opinion. The 
TVS /TAS -1000 had an audio output impedance of 10 Sl, 

which was well within the 80 Sl number that we wanted, 
and it had a 26 dBm audio output level which, while not 
quite making the 20 dB headroom that we were after, was 
better than anything else available with a transformer - 
less design. Furthermore, the price gave us enough room 
to pursue our machine control idea. 

As anyone who has attempted this sort of comparison 
knows, it involves more than just sending for the spec 
sheets and drawing up a matrix. Many phone calls to the 
manufacturers involved were required, either to get a 
particular specification or to find out how a measure- 
ment was made. In some cases, we went to the factory to 
take the measurements ourselves. 

During one such trip to Fernseh's plant in Salt Lake 
City, we discovered a problem with the TVS /TAS -1000: 
the audio amplifiers, when greatly overdriven, were fold- 
ing back rather than cleanly clipping the signal. We 
brought this to the attention of Fernseh's design engi- 
neers, and, as we worked to locate the source of the 
distortion (it turned out to be an op -amp which was 
ultimately replaced with another component), we began 
conversations on the subject of machine control. We 
presented an overall system design, including the number 
of inputs and outputs, system architecture, communica- 
tions scheme, and operational features. Fernseh's engi- 
neers indicated that it would be feasible for them to 
design the hardware and develop the software necessary 
to implement our concept. These ideas then were pre- 
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Look into a JVC 3/4' TapeHandIei NOW. 

JVC has taken a close look at 3/4" Video Cassette Recording wih an eye for what you've been looking for. Stability. 
Reliability. Gentle tape handling. Economy. The result is a full lire of recprder /editors, full- function recorders, cost - 
efficient players, and microprocessor -based remote control units with utmost versatility, broad interfacing cnpebility. 

Take a look inside one of JVC's Tape - 
Handlers...the CR-8200U Recorder Editor, 
the CR-6600U full- function Recorder 
-vith assemble- editing capability, or the 
!iP -55000 Player with on -air quality, .and 
ou'll be amazed at what you don't see. 

No pulleys. No belts. No idlers. 
Instead, a 7 -motor direct drive system 

-hat keeps tape tension constant for smooth 
and reliable tape transport, reliable tape 
shuttling. A simplified tape threading mech- 
anism for gentle tape handling. Brushless 
DC motors that directly drive the capstan. 
head drum, and reels to give stability and 
reliability 

To go with them, there's a choice of 
compact control units: the easy -to- operate 
RM -88U Editing Controller for precise 
liming of machine functions, the low -cost 
RM -82U Editing Controller and the RM -70U 

rUS JVC Corp. Dept. 
41 Slater Drive, Elmwood Park. NJ 07407 

_ Please have a representative call. 
I don't want to talk yet. Just send literature. 

BM/E 2/81 

Name 

Tide 

Company 

City 

State Zip 

Phone 

full remote control unit with sh_.:- ' search 
function. 

Get all the details. Send in t coupon, 
phone toll -free 800 -821 -7300. Ext. 7005 

(In Missouri: 800- 892 -7655, Er 7005). 

Your choice. 
Now. r 

US JVC CC RP 

Circle 130 on Reader Service Card 
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Machine Control At KPIX 

Fig. 3 (right). "Studio" type machine control panel, with three 
film chain pushbutton groups and four thumbwheel- selectable 
VTR pushbutton groups. Gang start button (center, right) is 
enabled by small toggle switches 

Fig. 2 (below). Typical VTR room control cluster. Note machine 
select thumb wheels and external start toggle switches 

17 '40, tt. 
sented to Fernseh's management, who agreed on a price 
for a routing switcher and machine control system pack- 
age. It was understood that Fernseh would have the 
eventual right to place the system on the market as a 
standard product. 

During these meetings, we developed specific design 
objectives in terms of machine interfaces, number and 
type of control buses, and remote control configurations 
(Fig. 1). We wanted to be able to control any combination 
of up to 100 film chains and VTRs, generally using a 24- 
function interface for film islands and an eight- function 
interface for VTRs, although there should be nothing to 
preclude the system's being configured differently when 
it might be advantageous to do so. We felt that each 
interface should consist of a control section for sending 
operating commands to the machine and a status section 
for reporting (via lamp illumination) what mode the 
machine is in. Because of the wide variety of remote 
control schemes existing in machines, it seemed apparent 
that the control section should be able to handle anything 
from dry circuit switching to two amps at 120 Vac. Some 
familiar examples of the variety a station engineer might 
encounter include older VTRs with 24 V dc relays, newer 
VTRs with 5 V logic level control, and on up to 120 Vac 
relays in older model audio recorders. 

In a further effort to make the interfaces as universal 
and reliable as possible, we specified bifurcated, DPDT 
(double pull, double throw) relay contacts with both 
poles connected in parallel. This would provide four 
contacts in parallel in an SPDT (single pull, double 
throw) arrangement so that the same relay could be used 
for a "normally open" or "normally closed" function. 
For reliability, all contacts were to be gold plated. 

For the status section of the machine interface, we 
wanted an optically coupled bridging device that would 
permit operation from 5 to 30 V without modification, 
and up to 120 V with a change of only one resistor. The 
status section was to be able to work with ac or dc and, in 
the case of dc, with either polarity. Optical coupling was 
selected in order to provide complete voltage isolation, 
and increased reliability. 

As to the number and type of control buses, we en- 
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countered a much broader range of design possibilities. 
A single -coax control bus - perhaps the most obvious 
approach -would reduce wiring costs to near minimum. 
However, we opted for the additional speed and reliabil- 
ity of an eight -bus distributed processing system that 
would allow each bus to operate independently (Fig. 1). 
Since one of our original objectives was to provide more 
precise timing of machine starts to our switcher operator, 
the last thing we wanted was a system that might become 
sluggish during periods of heavy use because of too much 
data trying to get in and out of one CPU through one 
coax line. With a multiple bus approach, we could actu- 
ally run the data on each bus at a slower rate -which 
would mean more reliable communication and less ex- 
pensive components -and still end up with a faster over- 
all system than one using a single control bus. Beyond the 
speed advantage, the multiple bus /distributed process- 
ing concept would also mean that if one bus failed we 
could simply switch to another, and no single equipment 
failure could put more than that one device out of service. 

Each of the buses was to be two balanced, differential 
data links (based on EIA Standard RS -422 for this type 
of interface), which meant two audio -type pairs per bus: 
one pair for control, one pair for status. This was another 
speed consideration, since it would allow status data to 
start coming back as soon as a machine was addressed. 
The buses were to be constructed in a closed -loop config- 
uration so that they could be opened for adding equip- 
ment or for maintenance while the system continued to 
operate. Furthermore, any open cable would have no 
effect on system operation. 

The eight -bus approach lent itself to a very straightfor- 
ward delegation system, since we could wire each bus to a 
single control room. We would then place a simple eight - 
button panel next to each machine so that the operator 
could press "Studio N" to delegate control to the north 
studio, "Post Prod" for the post -production control 
room, and so on. Each of our control rooms would in 
turn be equipped with a control panel able to address (via . 

leverwheels) and operate up to three film islands and four 
VTRs simultaneously. These "studio" control panels 
would also have a "gang start enable" toggle switch 
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IMPLY 
TASTIC. 

Simply fantastic picture quality. Fantastically simple set -up. Get 
both with our renowned TK-47. 

Press a button, and it sets up automatically. In seconds, instead of 
hours. File and recall six basic lighting situations, and get great 
picture quality- instantly -under any conditions. 

All RCA cameras are built to extend your creativity, lighten your 
chores, and deliver the very best on -air product. 

Our TK -86 is light, rugged and agile enough 
to go anywhere and start shooting right away. 

Our TK -760 has enough heft for smooth studio 
work, yet is light enough for easy transport to the 
field as an EFP camera. 

And with them all comes famous RCA TechAlert 
service to keep you on 
the air, come what may. 
Your RCA Represen- 
tative can tell you more. 
RCA Broadcast Sys- 
tems, Building 2 -2, 
Camden, N.J. 08102. N 
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Collins SVR-4 receivers 
goto extremes: 

Rel 
down. way 

All three of our new low- priced SVR -4 satel- 
lite video receivers have features in common - 
plus reliability that's very uncommon. (Write us and 
we'll send you our test results: 30,000 hours mean 
time between failures.) 

All three receivers are designed for reliable 
wide -band video carrier reception from international 
and domestic C -band satellites. All are EIA 
RS -250B and CCIR Rec. AA compatible; 
have two video outputs plus composite 
video and subcarrier output; and 
have three standard audio 
subcarrier frequencies. 

They also share these ; 
features: 

A threshold ex- 
tension technique that 
improves audio and 
video performance 
when operating with a low 
carrier -to -noise (8.0 dB C /N). 

Alarm circuits that monitor the 
audio subcarrier, video, and RF level. A 
summary alarm contact closure, as well as / 
front panel LED indicators. Internal logic 
prevents a summary alarm for a 
loss of uplink modulation. 

SVR -4A -1, our frequency agile 24- channel 
receiver, is our most versatile model. It has a front 
panel local channel selector and a rear chassis 
BCD interface for remote selection. Channel desig- 
nation matches the RCA satellite frequency plan. 
Odd numbered channels match the 12- channel 

frequency plan. 
f-- SVR -4T -1 is manually tun- 
, 

j able for continuous operation over 
,y/ the total 3.7- to 4.2 -GHz frequency 

f' band. Tuning is provided by a front 
e.,,. i panel knob with channel indicator. ,' . 0 E SVR -4F, our low -cost single - 1 `. \ channel receiver, can be retuned to 

a. q - ' 0 ' any channel in the field - without 
**,4,"--.--, ; . ' .` special tools or test equipment. 

Backed by Rockwell's warranty 
a41ì .' and service, these receivers are 

available for quick delivery. 
For further information, 

contact the Collins Transmis- ,ir. 
sion Systems Division, 

Rockwell International, 
Dallas, Texas 75207. 

Phone: 214/996 -5340. 

CHANNEL 
SELECT 

NMI LCL o 

I, Rockwell 
International 

...where science gets down to business 

Atlanta, Ga. (404) 979 -0888 Denver. Colo. (303) 978 -9600 Galion. Ohio (419) 468 -3964 Independence. Mo. (816) 737 -3033 Minneapolis, Minn. (612) 835 -4989 
Redwood City, Calif. (415) 365 -3364 Rock Hill. S.C. (803) 366 -7428 Killingworth. Conn. (203) 663 -2571 Tallahassee. Fla. (904) 877 -2580 Arlington. Va. (703) 685 -2661 

Rockwell has the latest words in communications: Collins systems. 
Brussels 242 -4048 Cairo 894531 Frankfurt (0) 6106 -4093 Hong Kong 5- 274 -321 Kuala Lumpur 27283 London 01- 759 -9911 Manila 818 -6689 Mexico City (905) 533 -1846 

Melbourne (Lilydale) (03) 726 -0766 Paris (Rungis Cedex) 687 -31 -02 Rio de Janeiro 286 -8296 Riyadh 69060 Rome (0) 6- 862 -415 Seoul 74 -9276 
Tokyo 478 -1278 or 478 -1279 Toronto (416) 757 -1101 Jeddah 54600 
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Machine Control At KPIX 
adjacent to the button group for each machine. All 
machines so enabled could then be started at once. 

Satisfied that these design objectives would give our 
switcher operator quick and reliable control of any ma- 
chine in the station, we then considered another of our 
basic concepts: increased efficiency of personnel in the 
VTR /telecine area. Since we wanted one operator to be 
able to run any machine in the room from any other 
position, we would need a 24- function control panel 
adjacent to each machine. To make matters easy for the 
machine operator, we decided to assign each of these 
"single- machine" control panels to the same data bus via 
a "control multiplexer." Once a given machine had been 
delegated to the "VTR" (machine room) bus, that ma- 
chine could then be operated from anywhere in the area. 

As a further refinement, we wanted our tape operators 
to be able to use the machine control system to simplify 
the process of dubbing commercials from two -inch reels 
and 16 mm film to our ACR-25 cart machine. After 
loading and cueing the play machine, we wanted the 
operator to be able to throw an "external start" toggle 
switch on the remote control panel associated with that 
machine. Since the ACR-25 generates an external start 
pulse whenever it is placed in the record mode, our idea 
was to simply route this pulse via the machine control 
system to the play machine to assure perfect program 
cueing on the finished cart. This technique could also be 
applied to our AVR -3s, VR -2000, and film projectors, 
allowing the operator to start more than one machine 
with the push of a single button during dubbing, trans- 
fers, or editing. 

While all of these design objectives were developed to 
meet the requirements of the KPIX system, the hardware 
and software engineers at Fernseh had to remain mindful 
of the eventual use of the system at other stations. For 
example, the system has been modified since our installa- 
tion at KPIX to accept variable speed controls for 
VTRs -a feature that we did not require. To explain how 
this was possible, I must digress for a brief discussion of 
the system's communication architecture. 

Software concerns 

As I said earlier, the system uses a distributed process- 
ing approach, and in fact has a separate microcomputer 
in every box - machine interfaces, control panels, and 
multiplexers -a total of 31 CPUs in the current configu- 
ration. The microprocessor used exclusively in the system 
is a 6502 -a 40 -pin, multi- source IC selected primarily 
because of its "pipeline" design, which provides simulta- 
neous execution of the last instruction and fetch of the 
next instruction, and its "memory- mapped I /O" tech- 
nique, which makes I /O- intensive applications such as 
this much more efficient. Each 6502 talks on a 40 -con- 
ductor ribbon -type data bus to a 256 -byte RAM and, 
depending on the size of the program needed at that 
location, either a 1 or 2 kilobyte EPROM. The EPROM, 
being reprogrammable, is a key element in the overall 
flexibility of the system. 

For example, on the eight- button machine delegate 
panel, we originally intended the first button to be la- 
belled "OFF," so that by pushing this button the machine 
would be assigned to a bus with no controller. This left 
only seven other buttons, meaning that we really had 

.. 
TT`11o.7 

EFE 

Fig. 4. Dynamic machine selection system (optional add -on for 
TCS -1 system) showing routing switcher party line connection 
at right 

access to only seven buses, not eight. We finally decided 
that we wanted eight buses more than we wanted an 
"off" switch, and modified the software so that pushing 
a delegate button once would put the machine on the bus, 
and pushing the same button again would take it off. 

Additional devices on the internal ribbon wire bus 
vary according to the purpose of the box. Machine 
interfaces, for example, have one eight- function relay 
interface board if they're talking to VTRs, or three eight - 
function relay interface boards if they're connected to 
film chains. 

Terminating the internal data bus is what we refer to as 
an "eight by 422" board. This is an eight -port RS -422 
multiplexer that electrically connects the individual box 
simultaneously to all eight machine control buses that 
run through the plant and selects one of them for com- 
munication with the microprocessor. 

The machine control buses operate on a bit- per -func- 
tion protocol in which one control relay is operated by 
turning on one bit, two relays by turning on two bits, and 
so on. The same is true for the status data. 

With this approach, you can look at the data stream 
and see the bit toggle up and down as the relay goes on 
and off, or as the light goes on and off in the case of a 
status function. This means you can have an infinitely 
long control word: the first byte being the address, the 
second being the length of the message to follow, and, in 
the case of an eight- function interface, two bytes of 
message. For 24- function interfaces, there are four bytes 
of message. But if more bits are required -as it devel- 
oped in the case of the variable speed control -you can 
simply change the message length byte and tack on the 
additional data. 

We also tried to keep the system flexible in terms of 
packaging, even to the extent to having some of Fernseh's 
mechanical designers visit the station. As a result, the 
system has three basic mechanical formats. The first is a 
13/4 -inch rack -mount package used for delegate panels 
(MD -8), eight- function machine interfaces (MI -8), and 
machine control multiplexers (MCM- 1000). (Twenty - 
four- function interfaces utilize a 3'/ -inch high version of 
this package.) The second is a 3'/ -inch rack frame, 
which can be thought of as three units wide. A single - 
machine control panel (MC -24) takes up two of the three 
units, leaving one unit for whatever other control may be 
required. In our case, we asked Fernseh to invent a 10- 

key, single -bus routing switcher control that would fit in 
that space. (This turned out to be the CP- 1200A.) For 
those wanting variable speed control for VTRs, the space 
can be used just as easily for a shuttle knob. Where 
necessary, the 3'h -inch frame can also be used to mount 
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three CP- 1200As. 
Drawing from rack -mount packages, we then as- 

sembled a basic control "cluster" for each machine (Fig. 
2) consisting of one MD -8 machine delegate panel, one 
3'/ -inch rack frame (containing an MC -24 single ma- 
chine control panel and CP -1200A switcher control for 
selecting the input to the VTR), and a printed directory of 
video /audio sources and machine numbers. 

The remaining mechanical format in the system is the 
MC -200 studio control panel (Fig. 3), which at 19 inches 
high by 17 inches wide was designed to fit alongside our 
Grass Valley production switchers. 

Here again, we felt that our particular arrangement 
might not be everyone's cup of tea, so each button group 
on the MC -200 was mounted on a separate PC board to 
facilitate other layouts, including different control func- 
tions and overall dimensions. Other mechanical details, 
such as pushbutton type, paint color, etc., were specified 
to match our Grass Valley equipment. 

The system was installed and operating in time to meet 
our "drop dead" air date of February 22, 1980, and has 
been on line since then. But even after we were on the air, 
we had a few more things to learn. 

For instance, it turned out that RS -422, which, of 
course, is a basic element in the system design, does not 
specifically refer to tri -state data systems, and we didn't 
realize that this was really the source of what seemed to be 
a noise problem. What we saw was random illumination 
of the status lights -which was a little disconcerting to 

the operators, to say the least. 
The EIA RS -422 standard, which specifies such things 

as voltage and impedance, is commonly used in data 
communications systems. At the same time, the tri -state 
(high /low /high impedance) concept is often used when 
more than one line driver needs to talk on the same bus. 
This is exactly what happens when two machine inter - 
faces try to send status to the same studio control panel - 
a very common requirement. Since they both can't send 
status simultaneously without causing a short circuit, 
there has to be a certain amount of cooperation so that 
only one line driver is talking at a time. This is conven- 
tionally done, in this as in many other systems, by having 
the first line driver sign off by "disappearing," that is, by 
bringing the bus to a high impedance state. With the bus 
thus released, another send can start talking, and so on. 

The problem was easily corrected -we just modified 
the line release procedure in software to make the system 
more noise immune, then terminated the buses with 
hardware for extra noise protection. First we had to 
figure out that we were trying to marry two standards 
that hadn't really been properly introduced. 

In spite of our efforts to keep the system as flexible as 
possible, there remains one feature that doesn't lend 
itself to every application- dynamic machine selection 
(Fig. 4). This is an idea that works only if you happen to 
have a TVS /TAS -1000 distribution switcher in your 
building. 

As part of our system, we wanted to build two U -Matie 
playback stations, each consisting of four 3/4-inch VTRs 
connected through a small routing switcher to two 
ADDA VW -1 frame synchronizers. The main uses of 

"Scotch" is a registered trademart of 3M. 
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these systems are on -air playback of ENG tapes and real - 
time post -production of EFP programming, such as 
Evening Magazine. For the sake of economy, it made 
sense for us to share the four frame synchronizers among 
the eight U- Matics. But with respect to tight on -air work, 
it added a potential booby -trap. The production switcher 
operator might very well be told to "take your video on 
frame synchronizer 1" and "roll your tape on U -Matic 
3." Since we were building two identical playback sta- 
tions it made the situation even more confusing. 

It seemed to us that the switcher operator should have 
to remember only one number for video and machine 
control, and that number should be that of the frame 
synchronizer. The way to achieve this was to have the 
routing switcher talk to the machine control system. 

First, the VTR operator loads, say, U -Matic 3 and 
switches it into frame synchronizer 1. By using an MD -8 

delegate panel, the operator then delegates control of the 
"frame synchronizer" to the production switcher oper- 
ator. The MD -8 panel is connected to a box called a 
dynamic machine selector, which in turn is connected to 
the party line of the routing switcher. Through the party 
line connection, the machine control system will dynami- 
cally select for operation whatever VTR happens to be 
switched into, as in this example, frame synchronizer 1. 

Now, the VTR operator can call to the switcher oper- 
ator, "take your tape on frame synchronizer 1," which in 
the shorthand of production jargon becomes "standby 
to roll framestore 1." The switcher operator punches up 
framestore 1, addresses framestore 1 on the machine 
control panel, and hits PLAY. He or she really has no idea 
which machine is playing the tape, and doesn't much 

care. 
One potential for future applications of the system 

arises from the provisions which had to be made to 
permit dynamic machine selection. The dynamic control 
bus (see Fig. 4) could easily be run throughout the plant 
to permit control by a central assignment computer. As it 

stands now, the communications bus to be used and the 
address to be accepted by each machine interface can be 
communicated over this dynamic control bus. Addi- 
tional functions could be incorporated by some minor 
software changes. While not necessary for KPIX at this 
time, these capabilities lend themselves to higher levels of 
control and automation in larger station, production 
house, and network operations. 

For the meantime, we are well satisfied that we have 
realized our original objectives in terms of news produc- 
tion and machine room operations, both of which have 
achieved a greatly improved level of accuracy and effi- 
ciency. The system has also proven to be extremely easy 
to change and expand. What we do with it next, only time 
and our imaginations will determine. 

To make the transition from all- analog to all- digital 
that is surely approaching, we have taken the first steps. 
We have moved from treating machines as isolated me- 
chanical functions to coordinated information process- 
ing stages. While even our new machine control system 
may change in the years ahead, the fundamental concept 
is correct. Whatever devices we need to "roll" in the 
future, in addition to "framestores," we will control 
through an understanding of their functions rather than 
through brute force dictated by their location or mechan- 
ical peculiarities. BM /E 

If you want real -life color and clarity fro 
3 4 inch video tape masters crcopies. use n 

Scotch F Color Plus. It gives you 2.5 dB mor 
chroma signal -to- noise. 1.5 dB more signal -t 
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U -Matic format videocassettes. That's equal 
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World introduction to the 

It is the aim of fine 
TV production to capture the 

fleeting moment at its best, whether 
it's the speeding colors of a car race 
at dawn in all its natural splendor, or 
precise studio work that does not melt 
the players under harsh artificial lights. 

THOMSON -CSF brings you the 
latest development in solid state and 
optical technology - the TTV 1525, a 
totally new camera geared and ready 
for your special professional needs. 
You need the most efficient sensitivity 
we've achieved it. A special 
feature allows for stage lighting 
of only 2 Foot Candles with a lens 
opening of f1 :1,5 and a video gain of 
18 dB, keeping an excellent s/n ratio, 
so that you can shoot with ease. 
We've got you covered on all counts : 

startling sensitivity. 
high resolution. 
a clean, compact body (24,2 lbs) 

due to minifiers n the red and blue 
channels at the optical head. 

In the studio, it's the top of the line 
in the new generation of professional 
cameras. 

When you ara on location with a 
major production, simply use a lighter 
lens. With the pedestal mount and a 
4.5" viewfinder, -his camera can be 
operated up to one mile (1,600 m) 
from its CCU. 

For light on -site operation, the 
TTV 1525 is equiaped with amonocular 
viewfinder which reduces its weight 
and transforms it into a full broadcast 
quality portable camera with the 
perfect resoluticn and high luminosity 
of the best studio cameras. 

This unique "three in one" camera 
will revolutionize the work of 
producers, directors and cameramen. 
The new TTV 1525 by THOMSON -CSF 
- the ultimate in perfect video. 

. THOMSON-CSF 
DIVISION 
RADIODIFFUSION -TELEVISION 

94, rue du Fossé Blanc 
92231 Gennevilliers /France. 
Tél. : (1) 790.65.49. 

THOMSON -CSF BROADCASTING 
37, Brownhouse Road 
Stamford / Connecticut 06902 
U.S.A. 
Tél. : (203) 327 -7700 

THOMSON -CSF 
EQUIPMENT AND SYSTEMS LTD 

Hunting House, Central Way 
North Feltam Trading Estate 
Feltham, Mddx - Great Britain. 
Tél. : (01) 751.62.41. 

THOMSON -CSF's TTV 1525 : the front runner in sensitivity. 

Circle 133 on leader Service Card 

www.americanradiohistory.com

www.americanradiohistory.com


MOVING FROM 
HERE TO DIGITAL 

MACHINE CONTROL TRIMS 
EQUIPMENT COSTS, 
PREVENTS LABOR EXPANSION 
Inflation is playing havoc with the cost of equipment and labor. Plant 
equipment and personnel must be managed at peak efficiency. Machine 
control is the light at the end of the tunnel. 

TWO YEARS AGO, ABC in New York had a serious prob- 
lem. New machines were constantly being added to its 
hard -wired or simplified control system, requiring that 
new control cables be run. The problem was that the 
installation cost of each new cable was about $1000. Even 
though many control signals were multiplexed over one 
cable, over 25 cables had to be run throughout the entire 
plant to meet the complex machine control needs. Over 
100 machines had to be manipulated from 20 studios. 

Al Molinari, audio -video development engineer, and 
Ben Greenberg, audio -video development manager, un- 
successfully sought a company that had designed ma- 
chine control systems, using existing plant video lines. 
They did, however, discover a firm that had designed a 
system used in South Africa in 1973. 

That company, Dynamic Technology of London, 
U.K., sent machine control signals over video lines with- 
out the accompanying video. Working closely with the 
company, Greenberg and Molinari helped them develop 
the present VIMACS (Vertical Interval Machine Control 
System). VIMACS uses standard in -plant video lines, 
without affecting the picture. The concept takes advan- 
tage of the fact that broadcasters use sophisticated signal 
conditioning techniques to provide a stable and clean 
video path. Thus vertical interval control signals are 
relatively noise -free. This results in a reduced system 
price, if for no other reason than the elimination of 
additional cable needs. 

Another control system that extends the effectiveness 
of the engineer to a large amount of equipment located 
throughout the plant was first shown at the IBC exhibi- 
tion last year. This is the Pye TVT -Philips LDM 600. Not 
yet sold in the U.S., this system controls machines with 
signals tuned to the video color black. As in the VIMACS 
system, no new cables need to be run as communication 
is accomplished via the existing video network. Unlike 
VIMACS's bi- directional video lines, the LDM 600 uses 
alternate TV lines to send data in opposite directions. 
Control of eight analog functions and 46 ON /OFF condi- 
tions is achieved with 720 data bits. Pye has found 
enough room in its active video technique to transmit 
three bi- directional 6 kHz digital intercom channels. The 
LDM 600 interfaces with master control switchers as well 

At ABC in New York, the VIMACS machine control 
encoders/decoders can be seen rack -mounted horizontally 
below the TV monitors and directly above the production 
switcher 

as business computer systems. A unique option is source 
identification coders and decoders. 

Source identification can become a major problem. At 
last year's Olympics, Greenberg and Molinari were faced 
with the difficulty of many sport event feeds arriving 
simultaneously; the desired event could not be spotted 
quickly on the video monitor. Using VIMACS software 
and a character generator, they designed a source identi- 
fication system. This automatically keys in the captioned 
identifiers of only the desired sport event. The keyer was 
so successful it will be used again in the 1984 Olympics. 

VIMACS uses available production switchers, while 
the Pye TVT system offers a choice between a dedicated 
control panel or an available production switcher. Other 
systems use a standard CRT terminal. However, smaller 
stations with limited machine control needs may favor a 
small dedicated control panel over a CRT terminal due to 
the lower cost. In the past, machine control was consid- 
ered an adjunct to a routing switcher. Increasingly, rout- 
ing switchers are becoming an adjunct to machine con- 
trol. Studios, source machines, and destination 
equipment all become part of a comprehensive loop. 
Switchers, VTRs, and telecines are an interactive part of 
that loop. This means that VTR and film chain operators 
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need no longer stand by for roll cues. With all VTRs 
located in one room, machine operating personnel need 
not move from studio to studio. 
Changing station operation 

Machine control is rapidly expanding from post - 
production to transmitters, lighting, and all the way to 
total plant automation. In the early days, ac power cables 
had to be run for control purposes. Each additional 
machine required additional cables. Now that video lines 
or dedicated digital lines are used there is no limit to what 
can be controlled. The high cost of cable installation no 
longer limits the expansion of machine control. SMPTE 
has established data -line and equipment interface com- 
munication standards for this purpose. The society 
recently concluded a definition of protocol, or command 
sequence. SMPTE's digital control committee is now 
about to tackle the difficult problem of developing a 
common editing language. Once this is accomplished, 
universal editing commands will extend the value of 
machine control systems. The ultimate control system 
will have a common lexicon of machine commands able 
to be initiated by any switcher in the plant, regardless of 
the manufacturer. 

A growing variety of systems 

Control applications vary a great deal. Large networks 
have different needs from smaller stations. Some users 
may wish to limit their control to only one type of 
machine. For them, there is the dedicated control panel. 

On the other hand, the universal control panel will 
function with a variety of equipment. Both NEC and 3M 
use the universal control panel concept. 

NEC has designed its system around a control module 
or matrix. A single matrix controls 15 functions on 15 

different machines. By adding additional modules, a 15 

by 15 multiplication of function and machine accessibil- 
ity is achieved. If 10 control modules are installed, 150 
functions on 150 machines can be controlled. 

Bob Curwin, marketing manager of NEC, told BM /E 
that theoretically an unlimited number of machines 
could be controlled using the universal panel and the 
modular matrix building concept. Curwin said the NEC 
TMC 105 sends digital data over dedicated coaxial lines 
using the RS -232 data format. A modem port allows 
digital data to be converted to FSK for transmission over 
ordinary telephone lines. Control data can thus be sent to 
machines in distant cities. 

Another control system using dedicated control lines 
and similar to NEC's system is the 3M 6500. Jerry Curr, 
3M product manager, told BM /E that the universal 
control panel controls up to 99 machines of a particular 
type, and up to 10 different machine types. An RIC 
(remote interface controller) is provided at each machine 
to offer individual verification of machine status. Each 
interface handles 16 functions per machine and is contin- 
uously polled for status by the control panel. Coax to 
machines can run up to 5000 feet. The 3M 6500 stands 
alone or can be used with the firm's 40X or 20X routing 
switcher. A video terminal shows matrix status, all 
commands, and keyboard addresses to the microproces- 
sor. Organization of the display is clear and concise. 

3 Models -6, 8 and 10 mixer dual stereo Transformer Balanced Inputs and 
Outputs 3 Inputs Per Mixer -internal pads allow mic /line selection on the same 
mixer Two 4 -Input Auxiliary Input Selectors -may be assigned to any mixer 

Pre -fader Pushbutton Cue -in addition to normal CCW fader cue position LED 
Status Indicators -color coded to aid in instant identification of function selectors 

Momentary or Continuous Remote Control Contacts -internally selectable, 
also controls optional digital timer reset /start Full Metering Capability -two 
meters standard, up to four meters and /or digital clocks and timers optionally avail- 
able, all meters provided with LED peak indicators Gain Selectable Microphone 
Preamps- provided with center tap access for phantom condenser microphone 
power, processor input /output port with buffer amplifier for outboard compressors, 
limiters, etc. Programmable Mut- 
ing Logic - internal pin -programmed 
matrix allows any selection of moni- 
tor and cue muting for the first five 
mixer positions Pushbutton 
Aural Phase Test Announc- 
er's Microphone Intercom -Air 
Selector Full Dual Channel Operation - independent program and audition assignment pushbuttons Five Monitor 
Driver Outputs -four muted, one non -muted All Mixers Switch -Selectable to 
Mono or Stereo Ground -Plane Techniques Used Throughout for Increased 
RF Immunity Selectable Internal or External Master Level Controls 

Accessories and Options -mono mixdown, high impedance (cassette) line input 
plug -ins, reference oscillator /line input plug -in, additional microphone input plug -ins, 
digital clock, digital timer, linear faders 

citation series 
MpgLPB Inc. 28 Bacton Hill Road Frazer, PA 19355 (215) 644 -1123 
Manufacturers and Distributors of Broadcast Equipment since 1960 
1980 LPB Inc 
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Another form of universal machine control system is 
Fernseh's TCS -1. Up to 100 VTRs and film chains can be 
controlled, each delegated to any of eight studio control 
panels. A single panel can control eight multiplexers, 
each of which handles 30 machines -a total of 240 
machines. A dual twisted pair communication line talks 
to machine interfaces, each of which has its own individ- 
ual microprocessor. According to George Crowther, 
Fernseh's marketing manager, four TCS -1 systems have 
been sold over the past two years. The system can cascade 
separate studios up to four deep. A unique feature of the 
system is erasable programmable read -only memory 
(EPROM), which provides a fully software -based sys- 
tem. EPROMs can be altered to account for changes in 
machine types or control parameters. Control words are 
user- designated. 

American Data's 3200 is a flexible machine control 
system that can be custom- designed to operate with the 
company's routing switcher. 

Equipment control over large distances 

SMPTE tests in Salt Lake City successfully sent valid 
machine control signals over a distance of 16,000 feet. A 
growing number of applications require far greater 
control distances than are possible using dedicated lines 
or video cable. For example, in New York City, Metrome- 
dia's WNEW -TV was mandated by the FCC to establish 
New Jersey studios to provide a tax base input in that 
state. An ICR (inter- city -relay) microwave link was 
established to control $270,000 worth of VTRs and 
$140,000 in film -chain equipment. Four film editors, six 
engineers, four operators, and a maintenance supervisor 

VIMACSmachine control rack -mounted interface includes 
encoder/decoder,, power supply, character generator, and time 
code card. Video and machine control line are in rear 

are located in the New Jersey studios. 
According to Rich Miller, assistant chief engineer of 

WNEW -TV, without machine control the number of 
engineers in New Jersey would have to be doubled. In 
addition, the sync problems would be devastating, frame 
store devices would be required for each remote line, and 
a substantial on -site repair inventory would be required. 
WNEW -TV is about to install a New Jersey news bureau 
and do live street broadcasts from there. Their present 
microwave link machine control system will adjust all the 
microwave antennas remotely. 

A microwave link is less expensive for full -time ma- 
chine control operation than is a dedicated telephone 
line. However, if microwave equipment is not available, 

The Orban 672A: 
A Dream Equalizer at a Practical Price 

r.. . : 
¡' ' 

mgram.sirse 

The 672A is a single -channel equalizer offering 
astonishing control and versatility. There are 
eight non -interacting parametric bands with 
reciprocal curves and the convenience of 
graphic -style controls. Highpass and lowpass 
filters with 12dB /octave slopes that tune 
continuously over a 100:1 frequency range. 
And, separate outputs that let you use the 672A 
as an eight -band parametric cascaded with an 
electronic crossover in reinforcement and 
monitor tuning applications. 

The dream equalizer is usable practically 
everywhere in professional and semi -pro- 
fessional sound: recording studios, cinema, 
theater, reinforcement, broadcasting, disco - 
you name it! Yet its price is down -to- earth. 
And, it's built to full professional standards. 

Check it out at your Orban pro -audio dealer. 

orbcln Orban Associates Inc. 
645 Bryant Street 
San Francisco, CA 94107 
(415) 957 -1067 

Circle 135 on Reader Service Card 
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that too can be an expensive data communication link. 
Duncan Campbell of American Laser Co., Goleta, 
Calif., suggests an interesting alternative for distances up 
to two miles. Video containing machine control signals 
could be transmitted over laser beam using American 
Laser Co. standard transceivers. There is no license 
requirement and the system cost is one -third that of 
microwave transmission. A laser channel extends up to 
12 MHz. This is more than sufficient for high -quality 
video or for six and a half megabits of digital data. 

When ABC has finally completed its purchase of 
VIMACS encoder /decoders, the network will own over 
500 units. Some will be located at KABC and at outlets in 
Washington D.C., Detroit, and Chicago. It is conceiv- 
able that a production studio in New York City could 
control a VTR in Chicago, the west coast, or even further 
away. This is not at all science fiction. Each VIMACS 
encoder /decoder has a modem port for use when video 
lines are not available. Digital data is converted to FSK 
and sent directly over ordinary telephone lines. ABC in 
New York now runs six VTRs in Union City, N.J. over 
dial -up telephone lines. 

System reliability 

Control systems cut labor costs by preventing the 
expansion of new labor requirements. A single person in 
a room full of VTRs can change tapes on multiple 
machines in response to requests from numerous studios. 
Digital signals in dedicated lines can control as many 

machines as matrix module stacking will allow. Theoreti- 
cally, a full complement of VIMACS encoders and 
decoders could control 4096 machines, without the 
installation of a single cable. Given these benefits, it will 
not be long before more and more broadcasters will take 
to machine control. With stations so dependent upon 
these systems, what is their reliability? 

When dedicated control panels are used, manual 
backup is provided to account for any failure in a Control 
panel circuit. In the 3M and NEC systems, an under 
voltage alarm signals an engineer when data -line voltage 
drops below a preset danger level. The Pye- Philips 
system has battery power to protect the main computer 
memory, so that signal routing will not be disturbed when 
ac power fails. 

In the VIMACS system, encoder /decoders at each 
machine location results in a completely modular ap- 
proach. The impact of component failure would be 
limited to only that small part of the total system loop. Of 
course, if video is lost, that is an entirely different matter. 
Assuming that video is intact, Dynamic Technology and 
ABC have designed a great deal of reliability into 
VIMACS. Each encoder /decoder has a Zilog Z -80 
microprocessor with dip- switching and EPROM for 
software flexibility. Data transmission integrity is 
enhanced by a sophisticated data protocol. In the first 
field of a video frame, 40 bits are sent: 24 data bits and 16 

qualifiers for cyclical redundancy. The second field of the 
same video frame contains another 40 bits. This time, 32 
are machine commands and eight are parity bits. Thus, a 
total of 24 bits are used only for reliability purposes to 
guarantee data integrity. 

BMXJ3. 
The FINEST 
Radio Broadcast Console 
you can buy 

The BMX is designed for the broad- 
caster who wants the design, per- 
formance and features of a custom 
console, at an `off the shelf" console 
price and delivery. 

Penny and Giles Conductive Plastic 
Faders, Deane Jensen AudioTrans- 
formers, and Ernest Turner /Crompton 
Meters are typical of the first class 
of components used throughout the 
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console. Advanced circuitry 
yields low noise and distortion 
along with excellent frequency re- 
sponse and headroom /overload 
capability. 

All input and output modules feature 
audio patch points for the con- 
venient connection of auxilliary 
signal processing equipment. CMOS 
Logic is used for input channel on/ 

off control as well as 
remote control facilities. 

The microphone modules feature 
remote control of on, off, cough 
and talkback while the line mod- 
ules provide the commands for 
the control of turntables and car- 
tridge /tape decks. I n addition, the 
on, off and cue status of the line 
modules is remote controllable. 

BMX ... Best by Design, Construction, Performance and Features 
Ask the broadcaster who owns one 

Pacific Recorders & Engineering Corporation 
-11100 Roselle Street, San Diego, California 92121 (714) 453 -3255 
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50 kW VHF power, greater efficiency, 
4CX40,000G tetrode and cavities 
from Eimac. 
Eimac's new CV -2200 series 
of practical, low -cost cavities 
are available now. Combined 
with Eimac's 4CX40,000G VHF 
tetrode this efficient, compact 
package is recommended for 
FM broadcast service, VHS 
television, particle acceleration 
and VHF radar. 

Generating a measured power 
output of 6C kW, the 4CX40,- 
000G tetrode offers power 
gains of 20 dB up to 218 MHz. 
High stability is achieved with 
the pyrolytic graphite grid 
structure. And a highly efficient, 
economical and quiet anode 
cooling system is inherent in its 
design. 

Eimac supplies cavity and tube 
to match your requirements. 

We back it up with know -how 
and application engireering 
information. 

50 kW FM broadcast cavity CV -2200 
w th 4CX40,000G tetrxde. 

More information is available 
from Varian Eimac Division. O 

the nearest Variar Electron Dt 
vice Group sales office. Call a 
write today. 

Electron Device Group 
Eimac Division 
301 Industrial Way 
San Carlos, Califo,-nia 9z1070 
415.592-1221, 
ext. 218 

variara 
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We "do it right" when designing and constructing mobile and 
fixed television facilities to insure superior technical /mechanical 
performance and human comfort. 

Çentro 
Excellence in Telecommunication Systems Design and Engineering. 
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Machine Control 
Effective control of plant equipment could never get 

off the ground without universal standards for commu- 
nication lines, protocol, and the data itself. The electrical 
and mechanical features of the communication line have 
been compared to a highway and the protocol or se- 
quence of characters on the line to a vehicle traveling on 
that highway. The data being sent is compared to the 
passengers in the vehicle. Control panels must interface 
with equipment made by various manufacturers. Ulti- 
mately, machines themselves will talk to each other. 

SMPTE's committee on digital control has been 
attacking these problems for two years. Tests were 
conducted at KSL -TV, Salt Lake City, in September, 
1979, and in October, 1980 at KPIX in San Francisco. 
Electrical and mechanical standards for machine control 
communication lines were the first priority. 

SMPTE's electrical standards call for a four -wire, full - 
duplex, balanced configuration. Line impedance is 75 to 
110 ohms and data rate is 38.4 kilobaud. Line drivers such 
as the TI -SN 75 -172, which are designed to operate on 
RS -422, will function with the new SMPTE standard. 

Robert McCall, chairman of SMPTE's digital control 
committee, told BM /E that the new standard permits 
true plant automation to become a reality. In -plant con- 
trol can now proceed beyond the limits of what was once 
considered only machine control. Transmitters, lighting 
systems, test equipment, and any variable may be con- 
trolled. The new standard requires no new test gear. 

Future trends in machine control 

Machine control luminaries see the field expanding in 
several directions. One is more software directly at 
machine interface. More microprocessor programming 
at a machine means a machine can talk to other machines 
upon request. For example, the same command that 
creates a still store display will also drive a character 
generator to produce a pre- chosen title. 

Another extension is in the area of human decision - 
making. Today, the system tells the operator what 
resources are available. The operator then makes the 
choices. In the future, software programming will permit 
the system itself to evaluate available machines, explore 
various options, and choose alternatives. 

The system is in a better position than the operator to 
evaluate machines in the lop because it can obtain a 
function by function tally of a given machine. For 
example, VTR 3 may be available for playback only, but 
not for record. It would then only be put on line for 
playback. The machine control system would contin- 
uously interrogate each machine for an updated indica- 
tion of the status of each function. 

A slight extension of this idea leads to a fascinating 
way to eliminate the financial loss associated with 
emergency equipment repairs. Sensing transducers at 
each machine would detect machine -generated wave- 
forms, power output, frequency stability, and other 
specifications. Any variation beyond preprogrammed 
limits would indicate that a machine component is going 
south. Periodic preventative maintenance procedures 
could pick up this data and remove a machine before it 
fails. In another variation of this idea, upper and lower 
limit alarms would immediately notify the engineer when 
any machine in the plant is out of spec. BM /E 

American Data's 3200 machine control system is in use at San 
Francisco's KQED 

M. Cosgrove (right) explains the Philips LDM 600 machine 
control system, currently in use in Europe, which may make an 
American appearance in the near future 

Control Video Corporation is one of several companies now 
making special purpose machine control systems. The 
computer control concepts used in such devices may lead to 
larger and more powerful systems 
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The most comprehensive family 
of products now offered to 
the broadcast industry. 
VTR's. Superb Bosch mechanical engineering pro- 
vides 1 -inch interchange and multi -generation per- 
formance that is unsurpassed. Shown (1 at left) are 
the reel -to -reel portable BCN -20, the reel -to -reel 
studio recorder BCN -51, and the world's first auto- 
matic multicassette machine with 16 hours of con- 
tinuous playback: BCN -100. Also in the BCN 
family is the unique BCN -5, 18 lbs. lighter than 
any other 1 -inch portable. (2) 

Mach One' Computer- Assisted Editor. By any 
comparison, Mach One's keyboard requires the 
absolute minimum number of keystrokes for all 
operations, which include special effects and auto 
assembly. Controls up to six VTR's. (3) 

Cameras. A complete line including the new 
KCA -100 ENG camera with state -of- the -art sen- 

sitivity, resolution, and signal -to -noise performance 
(4); the KCP -60 production camera with the opti- 
mum blend of high performance and low price (5), 
and the top of the line, fully automatic KCK. (6) 

Distribution Switching. The TVS /TAS -1000 series, 
with the latest in alpha- numeric controls for easy, 
error -free operation, has set a standard around the 
world for compact design and reliability. Building - 
block matrix concept for configurations from 10 X 
10 to 100 X 100 and beyond. (7) 

Monitors. No less than twenty models, from 25- 
inch color to 9 -inch monochrome; three perfor- 
mance /price classes; cabinet and rackmount; all 
color standards. (8) 

Telecine. Fixed or variable slow motior speeds, 
forward and reverse, as well as fast motion up to 
25 times normal speed is now possible v.ith the 
revolutionary FDL -60 CCD Telecine. (`.) And 
for the economy and input flexibility o vidicon 
film chains, the TCF -3000 Telecine Canera. (10) 

Noise Reduction. Up to 18 dB signal -tc -noise 
improvement, plus image enhancement and 

chroma -to- luminance delay correction 4.ith the 
TDF -2 Digital Noise Filter. (11) 

Graphics Systems. The software -based compositor 
ITM 

, with full function dual channels, o fers push- 
button access to over 100 font styles ar i the 
largest memory of any machine of its k id. (12) 

For detailed information on the Fernsel family of 
products, including machine control sy, ems, sync 
generators, optical multiplexers, proces! ing ampli- 
fiers, color encoders, and a complete lir 3 of video, 
audio, and pulse distribution equipmen-, write or 
call Fernseh Inc., P.O. Box 15068, Salt _ake City, 
Utah 84115, (801) 972 -8000. 

For literature only, call 1- (800)- 821 -7700, Ex 701 

In Missouri, call 1- (800)- 892 -7655, Ext. 701 

FERNSEH INC. 
the Video Corporation of 
Bell & Howell and Robert Bosch 
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With a microprocessor -based 3M routing 
switcher, you can eliminate the problems 
of hard wiring once and for all. And 
specify just about any type of control 
you want. 

It all depends on how you'd like to set it up. 
Our design engineers can then tailor the matrix 
for you. From your smallest 
requirement on up to any desired 
size. And they'll help you select the á 
control that's best suited to your 
needs, too. ó 

The choice is yours. Touchpad, 
thumbwheel, illuminated or L.E.D. 
pushbutton, machine, X -Y, or alphanumeric 
universal control. Even a terminal control that 
allows you "supervisory" control 
throughout the system, or computer 
control through our RS -232 port 

What's more, 3M routing switchers 
are easily expandable. Start with a matrix that matches 
your present requirements. Then as your studio grows, 
your routing switcher does, too. With the simple 
addition of extra frames and switch cards. 

L.E.D /Illuminated 
pushbutton Space -guzzling, multi conductor cab:es are 

eliminated. And so are unnecessary output 
Machine 
control 

x -y 
control 

Model 6500 
Microprocessor 

Controller 

Thumbwheel 

panels. Because with our system, out- 
puts can be reallocated as required. 

The heart of the system, the Model 6500 
microprocessor, as well as controlling the 

routing matrix, can be integrated with a machirre 
control system to offer absolute 

production control of film chains, 
VTR's and other production machines. 

Or it can be used as a stand -alone 
machine control system which offers 
the same coaxial wiring and expand- 

ability of the routing switcher panel. 
F nal ly, a routing switcher whose growth 

dosgn t depend on the size of your building. 
For more information about 3M 
routing switchers, or a custom 

design consultation for your studio, 
call collect, (612) 736 -1032 Or write on 

your letterhead to: Video Products /3M, Bldg. 223 -5E/ 
3M Center, St. Paul, MN 55144. 

THE ROUTING SWITCHERS THAT GROW 
AS YOUR NEEDS GROW. 

Universal 
alphanumeric 
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DIGITAL TELEVISION 
DE VELOPMENT: 
A LOOK INTO THE FUTURE 

MOVING FROM 
HERE TO DIGITAL 

By David E. Acker 

The development of the digital studio 
hinges on the clear understanding of how 
the technology has to evolve. The goals, 
standards, and equipment must all mesh 
for the smooth transition to digital. 

THE DIGITALTELEVISION REVOLUTION, launched nearly 
a decade ago with the development of the first digital time 
base corrector, has been the technological basis for the 
vast majority of new television products developed over 
this period of time. Full digital processing is the way of 
the future and can provide advantages in many areas. 
Let's look at a few: 

The digital signal is "robust" compared to the "frag- 
ile" analog waveform that is currently routed from one 
processing equipment to another. 

Signal processing capabilities such as special effects, 
which are accomplished in the digital domain, are not 
possible using the analog techniques. 

Digital processing offers economic advantages as a 
direct result of digital processing advancements asso- 
ciated with the rapid growth of the computer industry, 
and will continue in the same direction -more capability 
for less cost. 

Digital videotape recorder (DVR) multi -generation per- 
formance far exceeds that of current analog equipment. 

Operational advantages in editing, production, and 
control are inherent in digital systems. 

Converting the signal into digitized samples can pro- 
vide a basis for program interchange from one TV 
standard to another. 

How do we get there? What preparation is necessary? 
How does one plan for the future? Many questions still 
must be answered to allow us to even start to prepare for 
the expansion we expect in digital television. With clearly 
defined goals, which I believe can be simply stated in 

David E. Acker is president of Datra Inc., a consultant to 
the broadcast industry. He was formerly president of 
Microtime, Inc. 

terms of the advantages that digital processing offers, we 

have to proceed to generate attainable and logical 
standards and in turn develop equipment that will 
provide the capability that meets our originally stated 
goals. 

Standards 

The digital signal. A considerable amount of study and 
effort has been expended by SMPTE committees in an 
effort to generate standards for digital television signals 
The Working Group on Digital Video Standards under 
the direction of the committee on new technology was 
established to concentrate on the video aspects of the new 
and quickly emerging technology. 

Many in the field predicted the evolution of digital 
television would begin with the digital interconnection of 
processing boxes so that the undesirable effects of A -D 
and D -A converters (multiple codecs - code /decode) 
could be eliminated. It was primarily for this reason that 
the Working Group was given the charter to define this 
interconnection interface. This group did the required 
research and prepared a recommendation that specified a 
4x subcarrier sampling rate and eight -bit (255 grey code 
levels) encoding of the composite signal and described 
the characteristics of 10 parallel signal lines (eight bits, 
one timing signal and the clock signal) which would be 
used to interconnect the black boxes. 

With this document barely completed, a rather signifi- 
cant change in direction and thinking occured within the 
committee. The emphasis switched from composite 
encoding to component encoding in an effort to generate 
a standard that would be directly compatible or easily 
converted to that proposed by television engineers in 
Europe. While this represented a large change in scope 
and in charter, I believe it was timely and the right 
direction to take; the emphasis on the interconnection of 
digital black boxes was over. In fact, it is not apparent 
that any manufacturer has interconnected even its own 
black boxes, standard or no standard. Even if some have, 
it is certainly not commonly done with digital equipment. 
The reason is that extensive use of digital processing 
beyond what is included in one box, such as a time base 
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Digital Television Development 

corrector, field /frame store, noise reducer, or special 
effects equipment, hasn't happened yet. Sure, a few of 
these functions have been combined, but they are still 
contained within the unit. So, despite the fact that we are 
in the digital decade, we are not ready to interconnect a 
series of digital processors and replace all of the analog 
equipment in the studios. 

The video tape recorder. Video tape recorder stan- 
dards are, of course, also essential to the realization of all 
of the benefits of digital processing. Again, SMPTE has 
established a Study Group on Digital Television Record- 
ing that will make its recommendations to the committee 
on new technology, which in turn will (it is hoped) 
appoint a working group to make recommendations 
regarding standards. 

Several technical aspects have to be considered, and 

Hierarchical Structure 

Ratios 

fs (MHz) 

Y R -Y B -Y 

2:1:1 7 3.5 3.5 

4:1:1 14 3.5 3.5 

4:2:2 14 7 7 

4:4:4 14 14 14 

Fig. 1. Table shows possible sampling rates in a hierarchical 
relationship for component encoding 

while it would be highly desirable to have the same 
standard for both processing and recording it may not be 
possible to simultaneously realize sought -after economic 
goals regarding tape consumption, achieve projected 
performance levels, and consider the major worldwide 
television standards (NTSC, PAL, and SECAM) for 
program interchange. 

Whatever the final format or (as has been suggested) 
heirarchy of formats that will allow manufacturers to 
make meaningful performance /cost tradeoffs, the basic 
reasons for digital recording should not be lost in hassles 
of standardization. Better overall performance in areas 
such as signal -to- noise, substantially increased multi - 
generation capability to simplify post -production and 
distribution, and maximization of the performance /cost 
ratio are the advantages that must not be lost. 

Multiple standards and codes 

It is almost certain that three video standards will be 
needed for digital video in the future. First, the basic 
interface and processing standard as discussed above will 
be required. Secondly, a single -wire, serial data transmis- 
sion code which will permit studio equipment intercon- 
nection over longer distances will be needed -it simply is 

not practical to consider multiple parallel paths (compo- 
nent encoding using eight bits, a clock, and a timing 
signal would require 26 lines). Thirdly, it is likely that a 
hierarchical approach that has been discussed in the 
literature will be adopted for recording, representing a 
third set of digital television codes. A brief discussion of 
this approach follows. 

In specifying the sampling rates for component encod- 

FineuPac 
takes NAB AA 

caRtRidge 
standands 

seRiously. 
Somebody else 

takes them 
for 

granted. 
Running tension. Phase Overall width. Thickness. Wow and 

flutter. Fidelipac Master Cart cartridges meet or exceed all 
current NAB standards. And we can prove it. Something 

somebody else can't. 

We make sure factory loaded Fidelipac Master Cart cartridges 
meet all NAB standards because they make sense. And they 

make for a flawless air sound without the mush. swish and 
gurgle that can make you sound less professional than you 

really are. 

So if somebody tries to tell you their carts meet NAB 
standards. make them prove it. When they can't. show them 
the door. And as a parting shot. tell them you use Fidelipac. 

Because you've got standards too. L "SEE US AT NAB BOOTH #204" 

FIDELIPAC' 
BROADCAST TAPE CARTRIDGES r rideripoc Corporation 

I 109 Gaither Drive Mt. Lourer. Nl 08057 USA 
TWX /TELEX 710 -8970254 FIDELIPAC MTLR 
609 -235.3511 

Who knows more about tape cartridges than Fidelipac? 
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86 

115 

112 

160 

168 

224 

FIRST DIGITALTBC (3 fsc; 8 BIT COMPOSITE) 

4 fsc; 8 BIT COMPOSITE 

EUROPEAN 12:4:4 

ENG /EFP 

2:11 COMPONENT 

411 COMPONENT 

4:2:2 COMPONENT 

336 4:4:4 COMPONENT 

50 100 150 200 250 300 350 450 

MB/S 

PROPOSED 
HIERARCHICAL 
CODES 

ing, it is possible to construct a family of codes that 
allows simple conversion techniques to change from one 
code to another. The highest level code might be direct 
conversion of RGB signals to digital format, thus re- 
quiring the highest sampling rates; the lowest would be 
aimed at ENG /EFP performance and employ the lowest 
sampling rates. See Figure 1, which relates these various 
parameters. 

An important issue that perhaps is lost sight of in the 
heat of debate over which code or standard is best, is: 

who is going to build the equipment so specified? Will 
manufacturers be enticed into providing the necessary 
equipment for hierarchical conversion, for example, or 
will they spend their R &D dollars on something more 
lucrative? 

Chart shows various digital 
television encoding 
schemes used in existing 
and experimental equipment 

Equipment needs 

Digital processing has several advantages, as has been 
pointed out above. There are others, related to the 
equipment, that are equally important. For example, we 

can achieve a high degree of stability and reliability with 
virtually no "tweaking" using digital circuits. In addi- 
tion, simple operation of digital equipment is possible 
through the use of microprocessor control (and a human - 
engineered control panel interface to the world outside). 
Self- diagnostic circuitry can be incorporated into the 
system design to aid in maintenance and repair while 
minimizing test equipment requirements and service 
training. These characteristics have to be included in any 
digital equipment, again in line with our overall goals to 
fully realize the advantages and utilize the extensive 

tRudio 
for professionals 

REEL TO REEL TAPE 
Ampex, 3M. All grades. 
On reels or hubs. 

CASSETTES, C- 10 -C -90 
With Agfa, TDK tape. 

LEADER & SPLICING TAPE 

EMPTY REELS & BOXES 
All widths, sizes. 

Competitive! 
Shipped from Stock! 

Ask for our recording supplies catalog. 

Par 312/298 -5300 
Rand Rd. Des Plaines, IL 

15 
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The Beyer MCE-5t 
Easy to hide. 
Hard to overlook. 

At the last NAB Show, we introduced a contest 
in which entrants were asked to try and spot two 
of our MCE -5 mics in ads that appeared in vari- 
ous broadcast publications. The mics, which : 

have phenomenal dynamics and are 
super small and lightweight, were hidden on 
a newscaster. 

The winners, drawn from literally thou- 
sands of entries, were Messrs. Jeff Israel, 
ESPN; Richard A. Miller, N.J. Public TV; 
W. Baldwin, WBUX -AM; David P. Maxson, 
WCRB -FM; and, Franklin J. Forester, 
WGR -TV. Each won a pair of MCE -5 mics. 
We congratulate them for their sharp 
eyes. Our little mic is difficult to spot when 
it's hidden. 

But if you are in broadcasting and are 
concerned with quality and performance, 
the MCE -5 is a tough mic to overlook. For 
more information, contact Norm Wieland 
at Beyer Dynamic Inc., 5 -05 Burns 
Avenue, Hicksville, NY 11801. er)))) B. 

Dynamic 
Circle 144 on Reader Service Card BEYER DYNAMIC, INC. 
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Digital Television Development 

capabilities of digital processing. 
The digital video tape recorder (DVR) would seem to 

be the most vital link in the chain of digital processing 
equipment. However, without the equipment means for 
switching and distributing digital signals, conversion to 
analog is necessary at the DVR output. Therefore, we 
must have all of today's major analog processing equip- 
ment available to us in digital format to fully realize all of 
the advantages of digital and, of course, to build an all - 
digital studio. 

As has been discussed in the literature, the fastest way 
to attain our goals is through an evolutionary process 

which begins with a digital editing subsystem. The heart 
of this system will be the DVR, so therefore we will need 
that first. The digital switcher /mixer would complete 
this subsystem. More sophisticated switchers and distri- 
bution equipment should follow to permit larger -scale 
use of digital processing in the studio. The signal in digital 
form cannot be viewed directly without conversion back 
to analog; monitoring equipment therefore will be neces- 
sary to verify program continuity and quality. 

One fundamentally important last point -the eco- 
nomic factors associated with digital equipment and 
processing must provide a clear advantage over current 
analog equipment. If not, why change? Simply because 
it's digital? Key factors, in addition to initial costs, that 
must be included in the economic analysis are: pre- and 

Data 

Rates 

Mb /s 

Ratios 
Samples 

Per H -Line 
f MHz s 

Maximum 
Practical 

Bandwidth MHz 
Applications Pros Cons 

Y:R -Y:B -Y YR -Y,B -Y YR -Y,B -Y 

115 2:1:1 456 228 7.2 16 ENG /EFP Lowest data rate Limited picture I 
Y t3 

13 .a ., M Lower cost video 

equipment 

resolution 

172 4:1:1 912 228 14.3 3.6 '" ENG /EFP 
Some video pro- 

cessing equipment 

Low data rate 

Better Y resolution 
than 2:1:1 

YandP - Y,B -Y 
bandwidths not 

fully compatible 
I 

228 4:2:2 912 456 14.3 7.2 Some teleproduction 
Most video equip- 
ment processing 

Good technical 
performance vs. 

data rate 

Probably not high 

enough per - 

formance for all 

R G:B , =, tradeoff studio processing 

343 4:4:4 912 14.3 High -quality studio 
teleproduction 

Should provide 

excellent overall 

performance 

Highest data rate 

Cost/benefit tradeoffs for various sampling schemes 

a pair of better ideas fir audio processing. 
Inovonics' MAP Il and 215 satisfy 
all of your needs for multiband or 
broadband audio processing in AM 
or FM broadcast, audio production, 
or TV /film situations. 
For multiband processing, MAP II's 
gentle 8 -band compression, gain - 
riding A.G.C., and absolute peak 
controller for AM or FM make it the 
most versatile "single package" 
processor in the industry. 

And our new 215 broadband 
processor combines three very 
affordable options in one package: 
a slow A.G.C., a smooth, average - 
level compressor and an AM or 
FM absolute peak controller. 
Select all three, and the 215 stands 
alone as your complete audio-pro- 
cessing system. Or, select only the 
options that will complement the 
equipment you already have. For 

instance, the 215 chassis accepts 
MAP II's removable peak controller 
for split studio/transmitter operation. 
Together -or separately - Inovonics' 
215 and MAP II give you all the audio - 
processing versatility you need - 
at a price you can afford. 
Call or write us today. MAP II- $1670. 
Model 215 -$200 to $785, depending 
on options selected. 

Inovonics, Inc. 
503-B Vanden Way 
Campbell, CA 95008 

Telephone: 
408 374-8300 

0 
1 "SEE US AT NAB BOOTH #214" 
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OUTPUT 08 

OUT STAB STAI STAB STA3 STA4 STA5 STAS STAT STAB STA9 

VID CAN@ CANI CANE CAN3 FLNI VTR@ VTR1 OTRE RMTB RNTI 

AUD CANO CANI CAME CAN3 FLNI VTR@ VIRI VTRE RMT8 RNTI 

OUT STB8 ST81 ST62 STB3 STB4 ST85 5186 STB: STB8 STB9 

YID CAN4 CAMS CAMS CAM7 FLM2 VTR3 'TR4 TBCE RNT2 RNT3 

AUD CAM4 CAM5 CANS CAM7 FLM2 VTR3 MTR4 TBC@ RMT2 RMT3 

OUT NCTO MCTI MCT2 NCT3 MCT4 MCT5 PCT6 NCI? MCT8 MCT9 

YID STA! STA2 STBI ST62 FLM2 VTR6 FLM2 FLM3 HET! HET2 

AUD STAI STA2 STB! ST62 FLM2 VTR6 FLN2 FLM3 HETZ NET2 

o 
OUT EOT@ EDT! EDT?, E0T3 EDT4 EDTS E0T6 EDT? EDT8 EDT9 

YID RMT8 RNT2 RMT3 RNT3 FLM2 FLN2 I:NTS RNT? FLN2 RMT9 

AUD RMT8 RNT2 RMT2 RMT3 FLM2 FLN2 FNT6 RNT? FLM2 RNT9 

OUT VTR@ VTRI VTR2 4TR3 VTR4 VTR5 Van VTR? VTR6 VTR9 
VIO TBC@ TBC1 FLN2 TBC3 TBC4 TBC5 FLN2 TBC? FS 1 FS 2 
AUD TBC8 TBC1 FLN2 TBC3 TBC4 TBC5 FLN2 TBC: FS 1 FS 2 

SWITCH OUT VIO AUD 
44 22 12 

r 

OVNáIR SYSTEV1 21 

What's up? 
Plenty! CRT dist- ibution switcher status mcnitors 
are not ne.n', but DYNAIR's SCA -250B is in a clEss 

by itself. It makes the System 21 tell all. 
It's a master ccntrol ... using easy to understand 

keys, call or any one of the System 21's 1000 out- 
puts. Connect it to any of the 1000 inputs, different 
video and audio i- desired. 

Not enough? Load 80 preset selections. Edit at 
will and then make all switches on the same vertical 
interval. 

Status by the output? Pick a number and you'll 
see that output plus the next 49. Choose n imerics 
or mnemonics. Roll through outputs 50 at a time. 

Status by the input? Key in a source arid the dis- 

play lists all outputs on line ... right non ... in 

numerics or mnemonics. 
There's more! So ask about System 21': capa- 

bilities. The SCA -250B is only a 5'/4 ' exam le. 

SYSTEM 21 

DY NAI R 5275 Market Street, San Diego, CElifornia U.S.A. e2114; Phone: (714) 263 -7711 
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Digital Television Development 

post -production savings, operator skill level (training 
costs), maintenance costs and revenue producing capac- 
ity -all of which should be attractive, if again, our basic 
goals are met. 

The digital studio -an evolution 

It is clear that the all- digital studio will evolve from 
several stages of continued integration of digital equip- 
ment into the studio. With the editing subsystem de- 
scribed earlier and the addition of other equipment, we 
will eventually create the all- digital studio. We will be 
living with a hybrid analog /digital system for several 
years since it will be some time before frequent use of 
analog archival tapes and program sources drops off to 
make way for all- digital program sources. 

Serial bit -stream data transmission will require new 
equipment and considerable reworking of pertinent 
existing communications links. It will take a fair amount 
of time to make this change and it most certainly will 
have to be carefully planned. Yes, the all- digital studio 
will happen, but it represents a significantly larger change 
than what was required to convert to color back in the 
1950s- something to think about! 

To summarize the basic thoughts in this article, I 

believe that we should see the following steps occur in the 
advancement of digital television- indeed, we are even 
now in the midst of the first three: 

The goals for digital television processing clearly identi- 
fied and sought through standards and by equipment 
manufacturers as we proceed into the digital decade; 

The encoding formats and standards set forth to reap 
the advantages of digital, equal or better the perfor- 
mance of current equipment, and provide more capabil- 
ity than what is available today -at equal or lower cost; 

Continued integration of digital and analog equipment 
into studio and teleproduction systems so that users can 
gain basic experience and manufacturers have sufficient 
time to create products that will provide the inherent 
stability, reliability, and full capability of digital systems; 

Development of basic and necessary system functions 
based on technical merit and optimum choice of parame- 
ters; and finally 

To proceed with the orderly conversion of today's 
analog studios to digital, where it makes sense and where 
the advantages are clear. BM /E 
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It's tough to compare 
something in a class by itself. 
We have taken a reliable, conservative design and updated it with the 
latest technology, to give you an FM Transmitter that will perform 
beyond your expectations. 
Our 1.5, 3.5, and 5.5 kW FM Transmitters feature a high efficiency, 
grounded- grid PA. You'll like their stability and trouble -free main- 
tenance. 
Our automatic power output control, auto recycling, and overload protec- 
tion are standard features that assure your getting a transmitter that 
puts out the power you expect, without failure, day after day. 
The modulation of our on- frequency, direct FM, 
solid -state exciter is varactor controlled. The 
possibility of frequency drift is eliminated by a 
crystal controlled reference oscillator. 
A 12 pulse, 3 -phase power supply adds to the 
reliability of these transmitters by reducing the 
number of failure prone components. 
Such features let you know that this is a " class" 
product. But once you know that this is also the 
most attractively priced transmitter on the 
market, you will agree it almost defies com- 
parison. 

TRANSMITTER 

The Sound Source S nitro n ICA 
CORPORATION 

212 Welsh Pool Road, Lionville, PA 19353 (215) 363 -0444 
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Profit from the big picture... 
affordable, airborne ENG 

The Hughes Helicopters 300C makes airborne 
Electronic Newsgathering affordable for most stations 
and marketplaces. The newest addition to the ENG 
field combines the Ahead of TIME technology of the 
Hughes 300C and microelectronics to produce the 
most economical airborne ENG system available. 

The 300C's lightweight, durable design has 
proven its reliability in the toughest applications. 
All components are engineered for minimum 
maintenance and low operating costs. With a low 

initial investment the 300C provides stations with 
outstanding ENG capabilities. It provides a low 

vibration platform for better pictures. Its small size, 

Hughes Helicopters 
Ahead of TIME Technology 

maneuverability and wrap around cockpit design 
allows you to follow all the action. 

When equipped, with an I.M. Systems installedl. 

GHZ -12 watt miniature portable transmitter, the 
300C is the most cost effective newsgathering 
helicopter ever 
developed with 
the capability for 
live or tape delay 
coverage and 
ground -air- ground 
relay. 

To obtain the complete picture on the Hughes 
300C-ENG and a free demonstration, contact: 
North American Sales, Centinela & Teale Streets, 
Culver City, California 90230, USA, or call 
(213) 305 -3054. 
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Introducing 
NEC's all -new 

vsc 

! ZIT-9r1] 
COLOR CAMERA 

lt.) 

The "new generation" 
ENG /EFP camera 
with a difference! 

Get a headstart on the 1980's with NEC's newest "state - 
of- the -art' ENG /EFP camera: the MNC -81A. 

Designed to meet today's more stringent requirements 
for highest -fidelity color reproduction, the MNC -81A 
features outstanding colorimetry matched to that 
of broadcast cameras; with f/1.4 high- transmission 
prism optics; a choice of pickup tubes: Saticon® 
Plumbicont or Diode GunTM Plumbicon ®; a 
signal -to -noise ratio of 54 ( ±2) dB; 4- position 
gain control with up to +18 dB additional gain for 
low light level operation; plus all the automatics, 
built -in indicators and features that have 
become standard for broadcast -quality 
video cameras. And more. 

The NEC difference... 
Extensive use of LSI hybrid 

microcircuits developed uniquely by 
NEC makes the MNC -81A extremely 
stable in registration and performance, 
and ultra -reliable in circuit operation. 

Low -profile and ultra -lightweight - camera head 
(without lens, but including 1.5" viewfinder) weighs less 
than 11 lbs. and measures approximately 101/4" x 4" x 
131/2" -the MNC -81A handles with the ease of a compact 
16mm newsfilm camera. 

It is well balanced on the shoulder, with a form -fitting 
adjustable base. And its 1.5" viewfinder telescopes for 
convenient left or right eye viewing. 

Best of all, the MNC -81A is a multi -purpose camera 
with the widest range of options for studio and field 
operation. Its sophisticated optional remote control 

capabilities include a co -ax digital remote control system 
for distances up to 5000 feet, as well as fiber optics 
module and cable adapter for fiber optics video 
transmission from distances up to 9000 feet. 

Quite a difference in operational flexibility and 
versatility compared to other cameras in 

its class! 

The CP difference... 
And, of course, when you buy 

an MNC -81A, you are automatically 
covered by Cinema Products' outstanding 

after -sales service and backup program. 
You get an unprecedented full one -year 

warranty, with no service charge ever for warranty 
work! You get round -the -clock video service 
seven days a week. Replacement parts anywhere 
in the United States within 24 hours... And an 

easy -term lease /purchase program specifically 
tailored to your needs. 

For complete details on the MNC -81A camera, 
contact Don Dunbar, Vice President /National Marketing. 
Call toll -free: 800-421-7468. 

Distributed exclusively by: 

04 
Technology In The Service Of Creativity 

2037 Granville Avenue, Los Angeles, California 90025 
Telephone: (213) 478 -0711 (213) 477 -1971 Telex: 69 -1339 
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MOVING FROM 
HERE TO DIGITAL 

FILMANALOG TO DIGITAL: 
THE TV PLANT IN TRANSITION 
Operating the modern television station 
with a mixture of digital and analog 
equipment presents a number of problems 
in planning for the future. Is it possible to 
plan now for the digital plant? 

MOST CHIEF ENGINEERS are firmly convinced that we are 
moving rapidly into the digital age. Many are equally 
convinced that planning for the digital plant is an exercise 
in frustration. The question of how to plan for a mix of 
analog and digital equipment over the next decade or so 
with an eye toward having a digital plant is one that many 
just don't want to face right now. 

"It's nice to brainstorm at conventions about what 
direction the future technological developments will 

take," says one chief engineer, "but when you come back 
to earth you've still got to worry about staying on the air 
with the equipment that's available." 

Steven Smith of Broadcast Technology Consultants 
feels that the main problem is, "How do you plan for a 
digital plant when no one has defined what a digital plant 
is ?" Some version of that sentiment was heard in a 
number of interviews with engineers concerned about the 
issue. Because of the nature of the problem set forth 
here -how to run a plant in transition -most of the 
chief engineers we contacted are in the midst of or have 
recently implemented major changes at their stations. It 

was felt that since they were planning new or radically 
changed facilities, the process of thinking about the 
future would still be fresh. 

Ted Newcomb is the chief engineer at KOCO in Okla- 
homa City; the station was one of the finalists in BM /E's 
1980 Best Station competition (December, 1980). New- 
comb has thought about the transition plant but is sty- 
mied as to how to really proceed. "At the time that you 
are planning you don't know exactly what is coming up 
in the future - digital- wise -and how it will interface 
with the equipment available in this day and age. 

"We tried to go with as much digital equipment as 
possible during the acquisition of equipment for our new 
building. You try to purchase, for example, a switcher or 
something like that so you can marry it into a digital 
system at a later date. You have to follow along that line." 

Newcomb feels that, unfortunately, there will be 
equipment purchases that will have to be made that can't 
be interfaced with digital equipment that is still in the 
development stage. He sees that problem for the short 

run, within the next two to three years. Trying to avoid 
that is a real concern, especially with major purchases 
which can't be written off in that short a period. New- 
comb wonders how one can "read the manufacturers' 
minds on what they have coming up." 

What the manufacturers are coming up with seems to 
be for them at the same level of frustration as their 
customers. There is the problem of standards. For exam- 
ple, everyone has a favorite approach for digital stan- 
dards in videotape machines, but until a standard is 

agreed upon does a manufacturer sink a lot of research 
dollars into development of a system that might be in- 

compatible with prevailing industry practices? 
Those standards, some say, are still down the road -a 

long way down the road, say the more pessimistic. So 
what happens in the meantime? 

Pete Ford, WTSP -TV, Tampa predicts, "The transi- 
tion from analog to digital is going to take place on a 
gradual basis. I think that more and more you will find 
equipment that has both digital and analog ins and 
outs ... so that you get to the point where you can connect 
machines digitally or on an analog basis." Ford sees this 
parallel option as a compromise, but one that deals with 
the problem of interfacing older equipment with new. 

Smith agrees with the parallel approach because he 
sees the mixture of analog and digital continuing for a 
while yet. While he won't put a time frame on it, he 
would not be surprised if the transition from analog to 
digital weren't still going on into the next decade. Given 
that, he feels, "The most practical approach to technol- 
ogy is a mixture of analog and digital, and it will probably 

k 
The Ampex 4000 H1 production switcher was chosen at KOCO 
because digital effects could be added later 
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The TV Plant In Transition 

The artist's conception of the WTSP control room during 
planning and the reality which had to accommodate change 

be that way for a long time." 
Ted Newcomb feels that the discussion of the transi- 

tion to digital is all well and good, but he is concerned 
more at this point with the problem of how to maintain 
the equipment once the standards are agreed to. Engi- 
neers who are competent to deal with digital equipment 
are in great demand right now within the industry. And 
Newcomb doesn't see the situation getting any better. 
"Engineers who are really knowledgeable about digital 
equipment," he notes, "do not seem to be getting into 

broadcasting." 
Newcomb is not alone in his concern about finding 

good people who understand digital concepts and equip- 
ment. "The people we're hiring today," says Harry 
Owens of WDVM, Washington, D.C., "have to have 
strong skills in digital technology." 

Ron Arendall, manager of engineering for WTHR 
TV, Indianapolis, feels, "There has been a shift of em- 
phasis from the operator to somebody who understands 
logic and digital circuitry so that he can be able to repair 
the equipment." 

But finding such people is getting harder because ev- 
eryone recognizes the need and that is leading to intense 
competition for their services. But the question still re- 
mains: if digital is the growth industry everyone believes 
it to be, why are good digital engineers so hard to come 
by? 

"Number one," says Ted Newcomb, "the wages are 
more appealing in the computer industry. Secondly, you 
only have to deal with one piece of equipment -the 
computer itself. In broadcasting, you have to look at 
microprocessors and digital equipment of various types. 
In talking to technical schools, I've found that a lot of the 
students concentrate on a particular piece of equipment 
such as a computer and no the variety of equipment that 
would be called for in broadcasting. Unless the broadcast 
industry can persuade some of those coming out of 
colleges and technical schools to go into broadcasting, 
the problem is going to get worse." 

A key question that has to be repeated is: just what is a 
digital plant? There is no one view, but without it how 
can one plan effectively? There is lots of digital equip- 

THE BEST 
MICROPHONES 
SHOULD BE 
HE CI NOT 
Like our world- famous shotgun 
microphone that lets you get close - 
miked quality from far off- camera. 
And our subminiature electret 
lavalier that's so tiny you 
can't see it...and so 
reliable, you need 
only one! 

SENKHEISER 
ELECTRONIC CORPORATION 

10 West 37th Street New York, NY 10018 (212) 239 -0190 
Manufacturing Plant: Bissendorl /Hannover. West Germany 

© 1980. Sennheiser Electronic Corporation IN.Y.) 
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Field Service 
Engineers 

The Grass Valley Group, Inc. a 
leading manufacturer of television 
broadcast equipment, is looking for 
people who want challenging pro- 
fessional positions PLUS the added 
attraction of working in a small town 
nestled in the Sierra foothills. 

These challenging positions com- 
bine chances for U.S. travel plus 
marketing and engineering career op- 
portunities. Individuals with ex- 
perience designing and /or maintain- 
ing television broadcast systems are 
required to provide after -sales support 
for our wide variety of complex sys- 
tems. 

Interested and qualified candidates 
are invited to send a resume in con- 
fidence to Sylvia Smith, The Grass 
Valley Group, Inc, P.O. Box 1114, 
Grass Valley, CA 95945. An Equal 
Opportunity Employer M /F /H. 

Grass Valley Group 
A Tektronix Company 
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NEC 
NEC America, In ,. 

Broadcast Equipment 
130 Martin Lane 
Elk Grove. Village. Ill 

Write or call for complete specifications. 
Call Toll Free 800/323 -6656. In Illinois call 312/64 
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The TV Plant In Transition ment around, but none of it is really tied together in a real 
digital system. Steve Smith asks, "Once everything has 
been digitized, is a digital video switcher a computer or a 
switcher ?" 

Some feel that you can't have a real digital plant until 
the problem is solved of sync, signal routing, and signal 
switching. The equipment has to be able to talk without 
going from D to A and back again. 

And there is the cost factor. "I can't see paying 
$100,000 for a piece of digital equipment just because it's 
digital when there is improved analog equipment to do 
the same job at much less cost," commented one chief 
engineer. It was pointed out that while everyone is saying 
that the cost of digital is coming down, it is overlooked 
that the cost of comparable analog equipment is also 
coming down. According to Steve Smith, "a good analog 
switcher today is very inexpensive because of the use of 
digital circuitry." 

That brings us back to the mix of analog and digital, 
which causes many people to be less concerned about 
planning for the day of the digital plant. Somehow, 
someway, it is believed, the problem of going from ana- 
log to digital will be dealt with when it has to be dealt 
with. 

It has to be dealt with now. There has to be clear cut 
direction on which to base your plans for the future. The 
only way to get the direction is by participating in the 
process of change. BM /E 

The need to adapt to change also altered tape/film area from 
the original vision 

THE CHOICE IS YOURS! 
THE AUDIOPAK A -2 OR 
THE STEREO PHASED 
AA -3 BROADCAST 
CARTRIDGE 

á 
See us at NAB Booth 506 

Capitol Audiopak Broadcast Cartridges - 
for stations who care how they sound. 

Both Audiopak carts offer extremely low wow and 
flutter; a positive brake system which stops the tape, 
not the hub, assuring accurate cueing. Unsurpassed 
reliability is assured because we manufacture the tape 
and all other components in the cartridge. Moreover, 
all carts are 100% tested before shipping. 
The AA -3 offers excellent stereo phase stability. It's 
loaded with Capitol's own 017 HOLN tape which ex- 
tends frequency response and headroom to provide 
studio sound quality. 

CAPITOL MAGNETIC PRODUCTS 
A Division of Capitol Records, Inc. 

6902 Sunset Blvd. 
Hollywood, California 90028 

c. 1980 CAPITOL RECORDS. INC. 
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You wanted a low cost, high quality 
TBC Framestore Synchronizer? 
Now you've got it! The Microtime 2520 

Now there's a TBC /Framestore Synchronizer 
that combines superior performance and low 
cost while maintaining the same high standards 
for quality built into all Microtime digital video 
and video processing equipment. 

The 2520 is designed for use in broadcast 
and sophisticated industrial, educational, and 
CATV applications. It synchronizes network 
incoming and remote satellite feeds - all 
locked to station and provides the capability to 
handle any 1/2" or 3/4" heterodyne VTR with or 
without capstan servo. 

On location the 2520 provides hot switching 
of multi- camera feeds with highly transparent 
performance. 

The unit will function as an infinite window 
Time Base Corrector with Microtime's exclusive 
Hetrocolor'M circuitry for transparent heterodyne 
VTR processing. 

Use it in the studio as a dedicated TBC. for 
feeding remote VTR video for lock to station or 
live playback on air. No advance reference link 
to VTR is necessary - just a single cable video 
feed via Telco, microwave, or satellite. 

The optional remote control panel provides 
the choice to freeze either field one, fieid two or 
a full frame of video. 

With the 2520 you can have high quality 
plus the superior performance of a framestore 
synchronizer for under $19,000. 

In addition to the 2520, Microtime also 
manufactures the broadest range of Time Base 
Correctors and Synchronizers anywhere - your 
choice of processors starting for under $ 5,000. 

Contact your nearest Microtime Distributor or 
call us directly for a product demonstration and 
complete details. 

MICROTIME 
MICROTIME. INC., 1280 Blue Hills Avenue. Bloomfield, CT 06002 (203) 242 -4242 TWX 710- 425 -1165 
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THE FACTS ARE IN... 
The [S +, 200 Series with Poly Key 

is today's truly advanced switching system. 

FACT: 
Our 200 Series is availa- 

ble in three different confi- 
gurations (shown) providing 
the right size switcher for 
any facility. 
FACT: 

Every 200 Series switcher 
is built around the amazing 
PolyKey effects (PKE) unit. 
Unmatched flexibility allows 
complex transitions like two 
edged title keys over a bor- 
dered wipe behind a 
chromakey to be perform- 
ed with speed, accuracy, 
and simplicity. 

Standard features in 
every PKE include four input 
busses, auto transitions, in- 
ternal quad split, title key 
over /under, video and 
chroma keying, black/ 
white /color key edging, ro- 
tary and spin wipes - and 
more! 
FACT: 

The Downstream Transi- 
tion Unit on the 200 Series 
Switchers includes items 
you'd expect to pay extra 
for - but don't with ISI: 

'flip -flop' mixer with auto mix 
and cut bar, colorized DSK 

with edging, master fade- 
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ISI 200 -1 Production Switcher 

to -black with pulse proces- 
sing, and our exclusive 8 

position pointer. A 200 
Series Switcher is a total 
package. 
FACT: 

Our optional A.P.E. (Auto- 
mated Production Effects) 
offers storage and retrieval 
of manually executed con- 
trol panel functions. And 
with vertical interval recall 
of 3840 events per disc in 
our dual 'floppy' system, 
retrieval is smooth, fast, and 
flawless. 
FACT: 

Whether your facility is a 
broadcast operation, pro- 
duction house, or industrial 
user, and no matter what 
your application - produc- 
tion, remote, or post pro- 
duction - we've got the 200 
Series Switcher that's just 
right. All with ISI's two year 
warranty and total commit- 
ment to service. 

Call us toll free for more 
information and the name 
of your nearest authorized 
ISI professional video pro- 
ducts distributor. 

Available in NTSC & PAL. 

innovative switching ideas. 

1 

-1 

1 
INDUSTRIAL SCIENCES INC 
P.O. Box 1495 / Gainesville, Florida 32602 
Toll Free: (800) 874 -7590 
Florida Only: (904) 373 -6783 
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Broadcasters To Be 
Careful Consumers In 1981 

The 11th Annual Panels of 100 Survey of Broadcast 
Industry Needs reveals radio and television's 

"most wanted" products for 1981. 

AS INTEREST in the 59th Annual Con- 
vention of the National Association 
of Broadcasters (Las Vegas, April 12 
through 15) builds, thousands of 
broadcasters are preparing them- 
selves for their first hands -on expo- 
sure to this year's crop of new broad- 
cast equipment. While both radio and 
television broadcasters will pour over 
new production equipment as usual, 
this year they will also show their first 
concrete interest in earth station 
equipment. Some 80 percent of televi- 
sion broadcast respondents and some 
62 percent of radio respondents listed 
earth station equipment on their 
"most wanted" list. 

Generally, however, broadcasters 
showed more restraint this year, 
spreading their interests out more 
evenly over the four equipment areas: 
production, control, transmitting, 
and test and measurement. In televi- 
sion, production equipment still took 
the lead by a considerable margin, 
with 44 percent of all television re- 
spondents saying that they would con- 
centrate on acquiring equipment in 
this area. Radio broadcasters listed 
production equipment as their area of 
greatest interest 31 percent of the 
time. Both groups gave high marks to 
T &M equipment (TV, 23 percent; ra- 
dio, 24 percent), but here the figures 
are skewed by the lopsided contribu- 
tion of engineers who cited interest in 
T &M three times more frequently 
than did their management counter- 
parts. Active interest in control and 
transmitting equipment was nearly 
evenly split by both television and ra- 
dio broadcasters. Television respon- 
dents cited both control and transmit- 
ting equipment 19 percent of the time, 
while radio cited control 23 percent 
and transmitting 22 percent. 

The survey, which polled 1540 top 
broadcast engineers and managers in 
large markets and small and received a 
response rate of just over 32 percent, 
asked broadcasters to give their opin- 
ions on specific products and general 
industry trends (see page 86). In televi- 
sion, it became clear that many sta- 
tions have completed their move to 
all -ENG, with 15 percent of stations 
expecting to complete the move 
within the next two years. Radio 

broadcasters continued to expect 
some movement toward AM stereo, 
with 28 percent stating that they ex- 
pected it to have the greatest impact 
on their operation over the next two 
years. Generally, however, the con- 
tinued computerization of broadcast 
operations drew the highest level of 
concurrence between radio and televi- 
sion respondents, with 25 percent of 
radio and 32 percent of television 
broadcasters citing this as the most 
important near -term trend. 

In general, managers expressed a 
greater faith in automation than did 
engineers, particularly in business au- 
tomation. In radio, for instance, 49 
percent of managers listed business 
automation as highly desirable, while 
engineers listed it only 30 percent of 
the time. Technical automation, on 
the other hand, enjoys broad support 
from both engineering and manage- 
ment. In television, switching auto- 
mation was cited as desirable 49 per- 
cent of the time by managers and 57 
percent of the time by engineers for an 
overall interest level of 54 percent. 

While interest in computerized 
equipment (and as the preceding arti- 
cles in this issue show, digital equip- 
ment in all its many forms) will be of 
increasing importance, broadcasters 
are likely to make the shift only as 
they make major overhauls in their 
systems. Asked if such major renova- 
tions or construction of new facilities 
were planned for the next two years, 
23 percent of both radio and television 
broadcasters answered, "yes." 

This year, however, the responses to 
particular equipment interest were 
more cautious. During the past three 
survey years, certain products in both 
radio and television showed distinct 
signs of consumer enthusiasm, with 
large numbers of respondents check- 
ing off extreme levels of interest. This 
year, when asked to indicate their level 
of interest as "very interested," 
"some interest," "low interest," or 
"no interest," the spread concentra- 
ted across almost all product catego- 
ries at the "some interest" level. 
While the interest level is there, con- 
verting it to buying activity will re- 
quire greater efforts on the part of 
equipment marketers. 

"No- Stretch" 
Phillystran R HPTc ä 

the only 
flexible 
FIELD 

PROVEN 

eIectricaII 
transparent 
tower -guy syste m 

1 . eliminates E'M and RFI 

at broadcast sites 

ti 
\ 

2. simplifies installatiol of 

AM, FM, AM directional and,1 V 

towers. Lightweight, flexible. Set 

as strong as extra- high- strençth 
galvanized steel* .. negligibi 
creep, negligible elongation 
with new HPTG* for tension - 

once and walk -away 
installations. 

3. maintenance free. Non- 

conducting, non -corroding, 
nonmetallic. No internal 
corrosion. No white -noise 
arcing across insulators. No 

insulators required. 

4. no more expensive re. 

guying. 

'Comparative stress- strain data and 
information about other physical 
properties available on request. 

Call/write for: 
10 REASONS WHY 

YOUR BEST BUY II;: 

PHILLYSTRAN R 

and the new 
PHILLYSTRAN R HPTC 

20 Commerce Drive 
Montgomeryville, PA 189:5 
(215) 855-8450 

a small company 
doing big things worldwi 

in a quiet way. 

r > Man 
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Panels Of 100 Survey 

Overall Interest In Radio Equipment 

Rank Percent 
Actively 

'81 '80 Interested' 
1 2 Consoles, Mixers 77 
2 1 Tape Recorders /Players (studio) 72 
3 5 Test Equipment 71 
4 6 Audio Processors 65* 
5 4 Cartridge Players /Recorders 64 
6 3 Remote Pickup & STL 63 
7 NL Earth Stations 62 
8 11 Noise Reduction Systems 60 
9 9 Antennas 49 

10 14 FM Monitoring Equipment 49 
11 16 Automation Equipment 48 
12 NL Telco Interface Equipment 47 
13 13 FM Transmitters 47 
14 12 Turntables 45 
15 15 Tape Recorders /Players (field) 44 
16 10 AM Transmitters 43 
17 20 AM Monitoring Equipment 41 
18 18 ATS Equipment 41 
19 19 Monitor Speakers 39 
20 21 Reverb & Special Effects 34 
21 17 Business Automation Systems 30 
22 22 FM Quad Equipment 13 

'Percentage checking "very interested" or "some interest." 
`Indicates those products which showed the greatest intensity of 
interest; that is, degree of interest was weighted towards the high- 
est end of the scale by a wide margin. 
NL stands for New Listing. 

Overall Interest In TV Equipment 

Rank Percent 
Actively 

'81 '80 Interested' 
1 2 VTRs (one -inch) 81* 
2 NL Earth Station Equipment 80* 
3 1 TV Cameras, ENG 76 
4 8 Digital Effects Devices 75 
5 7 Test Equipment 73 
6 3 Videotape Editors 71 
7 4 VTRs (3/4 -inch) 70 
8 9 Frame Synchronizers 68 
9 5 Microwave for ENG 67 

10 10 Video Monitors 65 
11 11 TV Cameras, EFP 65 
12 12 Electronic Still Stores 64* 
13 16 TV Cameras, Studio 65 
14 21 Routing Switchers 61 
15 25 Film and Slide Chains 56 
16 23 Production Switchers (large) 56 
17 18 Production Switchers (small) 61 
18 17 Noise Reduction 56 
19 24 Remote Control (status, etc.) 56 
20 14 Switching Automation 54 
21 22 Character Generators 53 
22 13 Audio Consoles, Equipment 52 
23 20 Time Code Equipment 51 
24 27 ATS Equipment 51 
25 26 Image Enhancers 50 
26 19 Lighting Equipment 50 
27 NL Vehicles, ENG /EFP 49 
28 28 CPAntennas 42 
29 30 Transmitters 37 
30 31 VTRs (quad) 22 

LOOK WHO'S RUNNING CBS 

ChronTrol. 
Running a television network means 
keeping a lot of records, and accuracy is 
of prime importance when thirty seconds 
worth of time can cost considerably more 
than most people earn in a year. 
At the CBS television network in New York 
City, engineers have been frequently 
stymied trying to track the times certain 
readings were registered on rolls of graph 
paper. Because the machinery could not 
be synchronized to a clock or one another, 
it was most often impossible to time -log 
accurately the data collected. 

Enter ChronTrol: 
By connecting a ChronTrol to each chart 
needle, a signal can electronically 
command the chart recorders to stop and 
record a line every two hours. 
Now, no matter how quickly or slowly the 
chart paper passes over the mechanical 
motors, engineers can pinpoint precisely 
what time it was when the chart was 
recorded. If you are interested in 
regulating sequential operations to the 
second, ChronTrol is something you 
should keep your eye on. 

CHRONTROL 
Please call or write for additional information: Lindburg Enterprises,4878 Ronson Court, 

San Diego, CA 92111, (714) 292 -9292, TLX /TWX 910 -335 -2057. Time was. ChronTrol is. 
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éáM 
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TIRED OF 
PATCHING FEEDS 

TO THE GM'S OFFICE? 
(OR TO OTHER OFFICES, CLIENT VIEWING ROOMS, EDIT SUITES, ET 

Give them one of thes 
Utah Scientific Routin 
Switcher Controllers 
and let them do 
their own patching. 

Utah Scientific's new CPD /PL control is a Party Line panel with a single coax 
control connection - no bulky cables to install. It is powered by a trans stor radio 
battery providing many years life expectancy. It features a pull -out directory 
to aid the operator in source selection. 

Since multiple CPD /PL's can all be connected to a single party line, many 
stations are installing coax drops throughout the r plants giving them complete 
flexibility for present and future routing switcher control using these versa :ile panels. 

SINGLE COAX CONNECTION - BATTERY POWERED - UNOBTRUSIVE 

TRY THAT ON YOUR GRASCOMFERNSAMDYNATEK SWITCHER 

S-UTF1H SC/Ef7TIFIC 
THE ROUTING SWITCHER PEOPLE. 

2276 So. 2700 W. Salt Lake City, UT 84119 Phone 801.973 -6840 
TWX #910-925-4037 
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DYNAMIC NEW DIMENSIONS IN VISUAL PRESENTATION 
-with General Electric Professional Large Screen TV Projection 

IN TV PRODUCTION -General Electric color projector displays rear - 
screen program material, and can be used for unusual special effects. 

General Electric professional large screen television 
projectors -displaying color or monochrome pictures up 
to 25 feet wide -bring new dimensions of presentation 
impact to a broad spectrum of applications. 

A wide choice of new and improved color and mono- 
chrome models is available to meet specific requirements 
for television display applications, in standard or high 
brightness, for various scan standards. 

The color projectors utilize General Electric's exclusive 
single optical path light valve. All color information is 
projected simultaneously in one light beam. This system 
eliminates time -consuming registration of three separate 
images which is required for all other color television 
projectors. 

These projectors can display any size television picture 
from two feet to 25 feet wide, with high resolution and 
contrast over their full range of light output. 

IN SALES -General Electric color TV projector dramatically displays 
new product highlights at Keepsake° Diamond Rings annual meeting. 

GENERAL 

IN ENTERTAINMENT -A General Electric color TV projector brings 
large screen race action to Ontario Jockey Club, near Toronto. Canada. 

Among the primary applications of the projectors are: 
Medical and Dental Education. Technique and pro- 

cedural training. 
Business. Sales meetings, industrial. training, product 

presentations, real -time display of computer -generated 
data, satellite- transmitted conferences. 

Aerospace and Defense. Situation displays, simulator 
training. 

Entertainment. Theatre television and closed- circuit 
TV events, overflow crowds, discotheque special effects. 

Television Production. Backgrounds for news 
programs, special effects, data display, program 
previewing. 

Call or write: General Electric Company, Video Display 
Equipment Operation, Electronics Park, 6 -206, Syracuse, 
NY 13221. Phone (31 5) 456 -21 52. 

IN THE BOARD ROOM -At Mellon Bank, N.A., Pittsburgh, General 
Electric color projector displays computer data, graphs and information. 

ELECTRIC 
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Panels Of 100 Survey 

Radio's "most wanted" in 1981 

As in the years past, radio broad- 
casters showed their greatest interest 
in the staples of their business -con- 
sole /mixers, studio tape recorder/ 
players, test equipment, audio pro- 
cessors, cart player /recorders, etc. 
Few radical changes were noted, with 
the exception of interest in earth sta- 
tion equipment. This was the first year 
that this equipment was noted and it 
shot immediately to the number seven 
position on the list. Also new to the list 
in 1981 is telco interface equipment, 
which took the twelfth position on the 
list. 

For the remainder of the products 
noted, some rank adjustments were 
indicated but rarely more than a rise 
or fall of four positions. It is impor- 
tant to note that the rank of a product 
shows little more than the intensity of 
interest in that particular product rel- 
ative to all other products listed. A 
fair analysis would show only that 
broadcasters need "product A" more 
than they need "product B," though 
both products are in demand. This 
analysis is supported by the fact that 
few products received high levels of 
"no interest" with the exception in 
radio of FM quad equipment, a tech- 
nology whose time has not come in the 
minds of most broadcasters. 

TV's "most wanted" 

Like their radio counterparts, the 
staples of the industry tended to take 
the lead positions. Television broad- 
casters listed one -inch VTRs, ENG 
cameras, digital effects, test equip- 
ment, and videotape editors high on 
their lists as usual, indicating their 
continued expansion of production 
capacity. A surprise entry in the 
"most wanted" list was earth sta- 
tions, which took second place. Even 
more surprising was the intensity of 
interest among television broadcas- 
ters. Forty -four percent of television 
engineers and 47 percent of television 
managers gave earth stations their 
highest level of interest. 

An analysis of the full figures indi- 
cates as well that, after several years of 
concentrating on developing their 
field production capacity, television 
broadcasters are beginning to pay at- 
tention to their studio facilities. While 
interest remains high in field produc- 
tion and ENG equipment, nearly ev- 
ery studio class of equipment showed 
increased interest this year. 

In next month's issue, BM /E will 
preview the products to be introduced 
at NAB. Readers will be able to get an 
idea of how manufacturers are re- 
sponding to their 1981 needs. BM /E 

MORE RACK SPACE. 
LESS FLOOR SPACE 

Ruslang's new RL 2000 VTR Console offers more rack space 
while taking up less floor space. Constructed of quality mate- 
rials, this compact unit is attractive and sturdy with the Tool' 
of expensive walnut furniture. Other wood grain finishes anc 
solid colors to complement your studio decor are available 
Add a standard 101 /2" monitor overbridge that can be ex- 
panded to give even more rack space, plus an optional, easy 
to take off back panel, and you now have the most versatile 
and best looking console on the market at a fraction of the 
cost of steel. For complete details, contact .. . 

RUSLAND CORP 
247 Ash Street, Bridgeport, CT 06605 Tel: 203 384 1266 
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Every broadcaster knows the problems of on -air 
telephone links. The garbling when announce -feeds 
go out simultaneously through the board and the 
phone. Or the mysterious cutoffs in the middle of an 
important interview when line noise or sibilants 
generate 2600 Hz for a disconnect signal. 

A lot of stations -network flagships and 
others -who've had to face the problems have also 
found the answer: the Studer Telephone Hybrid. 

With sidetone attenuation of up to 40dB, producing 
maximum isolation between send and receive circuits 
through an active self adjusting bridge network, and 
a 12 -Henry choke on the input to ensure positive ex- 
change lock -in, the Studer Telephone Hybrid is simply 
designed to do the job right. 30dBt octave receive and 
12dB /octave transmit filters eliminate unwanted 
signals that would muddy the on -air clarity you've 
built into your station. All phone line requirements 
are automatically matched, and a built -in limiter 

and white -noise generator are included to give you 
adjustable overload protection and privacy. 
All in a 1'/4 inch rack mount unit. 

Studer can ensure a clean link for all your con- 
sole feeds. The Telephone Hybrid maintains air 
quality on telephone talk shows, news feeds, and 
phone interviews. And our active -circuit Stereo 
Balancing Unit couples balanced ins and outs 
to single -ended recorders, equalizers, limiter/ 
compressors or other unbalanced gear. 

For more information on how to keep your sta- 
tion from sounding like a "wrong number," call or 
write today. 

=CO DMA REVOX 
Studer Revox America, Inc. 

1425 Elm Hill Pike, Nashville, TN 37210, (615) 254 -5651 
Offices: Los Angeles (213) 780 -4234 / New York (212) 255 -4462 

In Canada: Studer Revox Canada, Ltd. 
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INTERPRETING THE 
& 

REGULATIONS 

Time Brokerage Satisfies Some 
Minority Programming Needs 

By Frederick W. Ford and Lee G. Lovett; Lovett Ford and Hennessey, PC., Washington, D.C. 

TIME BROKERING and part -time programming might be 
solutions to the problem of often ignored minority audi- 
ences, according to the Commission in a recently pub- 
lished policy statement.' The Commission found that 
although the growth of television and the modification of 
radio stations have tended to narrow the programming 
focus of radio stations, "[t]here are, nonetheless, some 
specialized audiences whose tastes continue to go unmet 
because they are too small to support an entire weekly 
schedule of such programming. This is apparently es- 
pecially true of foreign- language audiences. More 
flexible time brokerage and time sharing arrangements 
could in turn foster the development of programming 
more responsive to these "specialized audiences." More- 
over, the FCC considers this policy statement as another 
in its series of shifts from regulatory mandates to com- 
petitive incentives for broadcasters. 

This column will examine these new developments, as 
well as review some pitfalls licensees might encounter 
with time brokerage and part -time programming. 

What is time brokerage? 

The Commission defines time brokerage as "the prac- 
tice of licensee sale of discrete blocks of time to a ̀ broker' 
who then supplies the programming to fill that time and 
sells the commercial spot announcements to support it. "' 
Such practices have been common in larger markets since 
before passage of the Communications Act in 1934. 

Many radio licensees in larger, more diversified markets 
provide several hours weekly of such programming as a 
result of time brokerage. Such specialized programming 
dominates the schedule of some licensees. In the largest 
markets, there are brokered television programs on tele- 
vision stations as well. 

As many licensees have already discovered, the gener 
ally low cost of such programming makes it an attractive 
way of reaching otherwise unserved listeners or viewers. 
Often the broker is also producer and host, thus cuttinv 
costs. Also, the brokered program is effectively subsi- 
dized by the broker /producer's acceptance of lower 
compensation than would be required for most commer- 
cial programs. 

Previously, the Commission had no routine for admin- 
istrative review of such operations. Although licensee, 
will have to continue to place time brokerage contracts in 

the local public inspection file, the Commission does net 
propose any new formal reporting requirements or pro- 
cedures. 

Part -time programs for minority audiences 

The lack of any systematic reporting has apparentl 
made it difficult to establish firmly any conclusions 
about part -time programming and time brokerage . 

However, a Library of Congress study of radio formais 
and operations other than black or Hispanic found i 
substantial number of such programs, as well as consid- 
erable ethnic variations between markets. The study est - 
mated that at present there are approximately 700) 
weekly broadcasts totalling more than 2000 hours c f 

such programming and that industry publications fail t 
report more than 50 percent of this.4 Other Commissio 
studies have found that although there are only some 12:) 

black -owned broadcast stations in the nation, at least 415 

' Policy Statement On Part -Tune Programming, BC Docket No. 78 -355, FC 
Mimeo No. 80 -621, _ FCC 2d , Adopted October 21, 1980; Releas. d 

November 13, 1980. 

Id., para. 31. 

' Id., footnote 2. 

' Id., paras. 7 -8. 
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The Trend Setter 
When It Comes To Professional Editing, 

VANGUARD Creatively Does It All 

Controls 5 VTRs plus 
switcher and DVE 

Performs A/B rolls and 
A /B /C /D sync'd rolls 

NTSC /PAL /SMPT /EBU code 
or control track operation, 
insert or assembly 

Interfaces for over 40 types 
of tape decks and film 
chains 

Dual VaraScan 11^ variable 
speed tape search controls 

999 event edit list memory 

Uncomplicated, powerful 
edit list management 

Auto -assembly from 
up to 4 sources 

Paper tape or flopoy disk 
Edit list I/O in industry - 
standard formats 

AIAiP 

Five -tier time code scratch - 
pad memory 

Built -in scratchpad time 
code calculator performs 
nixed drop /non -crop frame 
addition and subtraction 

Edit and split times can be 
narked on- the -fly or key - 
board- entered 

Auto -tag, with override 

Well organized editing status 
cisplay on eye- soothing 
green CRT screen; dedi- 
cated function, co'or -coded 
Keyboard 

Selectable 3reroll, 
postroll and 
reaction :ime 

Vanguard leads the way in giving creative editing pro- 
fessionals innovative new editing system features ti-at 
add new dimensions to the editing craft. Latest in 
long list of Datatron firsts is SmartScan T^^ !earl 
mode variable motion editing. This feature opens 
the door to a dazzling array of slow -mo, high- 
speed and freeze -frame edit effects. SmartScan 
lets you speed the action up, slow it down, freeze 
it or change directions, all with a single slide con- 
trol; every move you make is memorized by the 
Vanguard system, faithfully -epeated in your next 
edit, and reflected in the edit decision list. Perform 
freeze -frame edits automatically, with or without 

suosequent learned motion- compress or exoand edit 
aegments to fill time slots - automatica ly; select 

exact, ca ibrated play speeds for your \TRs over 
their full speed range. All this and more can be 

accomp ished quickly and easily with Vanguard's 
SmartScan feature. There simply isn': another 
editing system you can buy that comes close to 
Vanguard's capabilities. BE A TREND SETTER; 
GET A VANGUARD 
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Datatron, nc. /Video Systems Division 
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FCC Rules and Regulations 
stations offer black- oriented programming.` Weigel 
Broadcasting Co., licensee of WCIU -TV, Chicago, noted 
in its comments that even the larger minority groups in 
Chicago could not support full -time specialized pro- 
gramming. So, even for such large and concentrated 
minorities as Chicago's Polish- speaking or Southern 
Massachusetts's Portuguese- speaking minorities, time 
brokerage is perhaps the best and possibly only option 
for news and entertainment in a foreign language. The 
FCC has concluded that a general need exists for such 
programming and time brokerage provides a flexible 
response to meet the particular needs in individual mar- 
kets with varying amounts and types of programming. 

No further regulation but continued responsibility 

The Commission did conclude that no more regula- 
tory procedures would be necessary and that existing 
procedures would suffice. However, the Commission 
cautioned that this decision does not lessen the responsi- 
bility of licensees to maintain overall control of program- 
ming decisions. Nor does the policy statement change the 
requirement that part -time programmers and brokers 
comply with the Communications Act and applicable 
FCC rules. 

The Commission recalled the case of Cosmopolitan 
Broadcasting Co., which lost a radio license in New 
Jersey because it had abdicated its responsibility to main- 
tain control over the station's programming.' Although 
the Court of Appeals remanded the case to the Commis- 
sion, neither the court order nor the supplemental FCC 
decision suggested "that time brokerage relieves a li- 

censee of its responsibility for programs thereby pre- 
sented."' 

The Commission determined that it would be far sim- 
pler to ensure compliance with the Communications Act 
and its rules if enforcement efforts were focused on the 
licensee's responsibility. According to the Commission: 

The independent broker may not be concerned with the 
license renewal processes or with economic sanctions 
that can be levied against a substantial capital invest- 
ment. The licensee, however, would be, and this en- 
courages licensees to broker time only to responsible 
entrepreneurs and to become involved actually in su- 
pervision of their activities. We believe that licensees 
must expect to retain control over, and responsibility 
for, all programming if they wish to remain public 
trustees ...8 

Shifting overall programming responsibility to brokers 
would create serious problems including those arising out 
of a need to have all such agreements filed with the FCC. 
However, "we do not intend to relieve brokers of their 
responsibility to avoid rule violators. "9 Forfeitures can 
also now be assessed against any "person" who violates 
the Communications Act because of changes in the Act 
in 1978. 

Related matters 

Several related matters in this proceeding of interest to 
broadcasters include (1) special credit in equal employ- 
ment opportunity reporting for licensees who encourage 
Id., para. 12. 

"Cosmopolitan Broadcasting Corporation, 59 FCC 2d 558 (1976), recors. de- 
nied, 61 FCC 2d 257 (1976). 

Policy Statement, supra, footnote 8. 

Id., para. 15. 

Id., para. 16. 

We've racked up 
a winner! 

QUANTAFONT Model 
with 19 inch rack mount electronics and keV- 
board remote up 
control for multi{ 

to 500 feet with delegate 

49Ju1 NTAFONT T" 

TELEVIS 

Progress Drive 
City, Utah 84119 

System 
2440 South 

Concepts, Inc. 

Salt Lak 
Phone: 

TW; 910-925-5684 
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VM-13 

COLOR 
MONITOR /RECEI VEJI 

Two Modes of Operation for The !'rice of One 

Standard composite video/ 75 ohm term. 
Transformer isolated for safety. 
External audio input with control. 
Power Requirements: 117 VAC 60 Hz. 
VM -19, 19" diagonal screen, $575.00. 
For professional, industrial, home video applications. 

V. A. M.P. Inc. 
P.O. BOX 29315 LOS ANGELES, CA 90029 (213) 466 -5533 
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Zincompromised Performance 
VDA -100 Video DA Six 
outputs, looping input, 
±0.1dB response to 
5M1-z. 0.1% AG with six 
loads, 0.1° A with six 
loads. Cable equalization 
for up to 100ft. of RG 
59/U. Signal /Noise Ratio 
>70dB. Useable as 
Subcarrier DA. Eight 
DA's plus dual power 
supplies in a 2 -RU frame. 

HEDCO 

ADA -200 Audio DA Six 
balanced +24dBm out- 
puts, ±0.05dB response 
from 20Hz to 20kHz. THD 
<0.05% @ +24dBm. 
Signal /Noise Ratio 
>100dB. Balanced /Un- 
balanced input. Wide 
bandwidth allows time 
code distribution. Eight 
DA's plus dual power sup- 
plies in a 2 -RU frame. 

STOCK DELIVERY 
916/273 -9525 P. 0. Box 1985 

Grass Valley, CA 95945 
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THE WINNER 
When Purchasing /Renting /Leasing /Servicing 

Video Communications Equipment 
In California, Mexico And Central America 

We are the major distributor and factory authorized 
service centers for the most respected manufacturers: 
SONY, PANASONIC, HITACHI DENSHI, SANYO, 
RCA, JVC, VICON, PELCO AND MANY OTHERS. 
Four strategic locations fully staffed with the most 
qualified sales engineers, and video technicians. 

INSTANT REPLAY EQUIPMENT CO. 

LOS ANGELES (213) 870 -9435 390 -4417 
5520 Westlawn Ave., L.A., Ca. 90066 
CHATSWORTH (213) 998 -4124 (805) 492 -3513 
9848 Desoto Ave., Chatsworth, Ca. 91311 
ANAHEIM (714) 632 -7744 
1072 Kraemer PI., Anaheim, Ca. 92806 
MEXICO (905) 536 -0607 536 -0663 536 -0245 
San Francisco #1208, Col del Valle, Mexico 12, D.F. 
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FCC Rules and Regulations 
brokerage of minority- oriented programming and (2) 
political advertising incentives. 

Opportunities in broadcasting for women and minori- 
ties could be expected to increase because of increased 
time brokerage of minority- oriented programs produced 
by women and minorities. However, any formal report- 
ing requirements might prove a disincentive. Therefore, 
the Commission concluded that: 

[I]t is conceivable that situations will arise in which it 
would be reasonable to consider the time broker's em- 
ployment profile and practices in judging the licensee's 
affirmative action efforts ...Accordingly, we welcome 
the submission of supplemental EEO information on a 
voluntary basis where the licensee considers it necessary 
to portray fully its affirmative action efforts. "' 

With respect to political advertising, Section 3:5 of the 
Communications Act requires that licensees offer adver- 
tising time to all candidates at the lowest unit rate at 
which the same class and quantity of time has been sold. 
Time brokers generally set lower commercial rates com- 
mensurate with smaller, more specialized audiences. 
Sales of time by a time broker to a political advertiser 
would tend to lower the licensee's lowest unit charges. 

Previously, the Commission has disregarded brokers' 
rates in determining the lowest rates of individual sta- 
tions. This policy ignored distinctions between a li- 
censee's regular programming and brokered time and 
this factor has prevented brokers from deriving the bene- 
fits of political advertising. 

First, under the terms of Section 315, time brokerage 
can be considered a separate "class" subject to different 
"lowest unit charge" requirements. A licensee must 
make a determination based upon the programs them- 
selves. 

[A] licensee that carries one general audience format 
but brokers time for another general format could not 
establish a different lowest unit charge for each [for- 
mat]. On the other hand, a general format station that 
brokered time for specialized minority in foreign lan- 
guage programming could show that the audience dif- 
ferences were such that establishment of different low- 
est unit charges would be reasonable." 

So, such decisions will be left to the discretion of the 
licensee, subject to FCC review under the requirements 
of Section 315. It is the Commission's opinion that this 
approach would benefit all parties concerned: licensees, 
time brokers, and political candidates. 
Conclusion 

The policy statement does not add new rules to the 
Commission's rules and regulations. By its very nature, a 
policy statement outlines a statement of the intent of 
Commission' policies and practices. In this case, the 
Commission has reaffirmed its commitment to time bro- 
kerage as one means of meeting minority programming 
preferences. 

Broadcasters cannot forget their responsibility over all 
programming on their respective stations. And the ques- 
tion of political advertising at the lowest unit rate might 
prove a thorny question for some. Any problems in this 
regard should be referred to communications counsel for 
proper analysis. BM /E 
'° Id., para. 21. 

" Id. , para. 23. 
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LISTEN TO 
THE DIFFERENCE 

wTE1P 

01 
02 E 
03 

- ® LITEP-FM - + 

04/07/80 19:07:08 

10.00 Amp 70 AMI 20 Pr 10.00 Kw 
5.05 Kv 7101M2 21 Ep 10.35 Kv 
1.43 Amp 22 Ip 1.52 Anp 

72*DAN 23 Id 300 Ma 
04 Ti 1.000 Ra 73 ND 
05 T1 00.00 Deg 
06 T2 0.877 Ra 74*FM1 
07 T2-130.3 Deg 75 FM2 
08 T3 0.750 Ra 
09 T3 27.3 Deg 90 Fire 
10 14 0.982 Ra 
11 T4- 26.4 Deg 

THE DELTA RCS-1 REMOTE CONTROL SYSTEM 
A simple, yet sophisticated approach to AM, FM and TV Remote Control 

SIMPLE. 
All parameters are displayed for the operator. 

Hands -off operation until an actual control function 
is required. 
Automatic logging option ends the nightmare of 
forgotten or incorrect log entries. 

SO PHISTICATED. 
Features not found on other remote control systefr s: 

Modulation bargraph with peak flashers. 
Direct antenna monitor interface. 
Telephone coupler with speech synthesizer pro- 
viding telephone interrogation. 

The RCS -1 is designed to grow with your plant. Additional control, input, and alarm boards can be added to the 
systems, thereby meeting any new station requirements. In addition, the RCS -1 contains the fundamental 
building blocks for ATS, permitting conversion to a combination Remote Control /ATS System at a later date. 

Write or call fora descriptive data sheet and pricing. 

DELTA ELECTRONICS 

5730 General Washington Drive, Alexandria, VA 22312 703 -354 -3350 TWX 710 -832 -0273 
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KFI 
KNOWS EXACTLY 

WHAT THEY WANT IN A 
50 KW TRANSMITTER. 

SO DOES CONTINENTAL ELECTRONICS! 

Today's clear channel 640 kHz 
sparkles with the same excitement it 

did back in 1922 when it first took 
to the airwaves with 50 watts. 
The pioneering log of broadcast- 
ing is filled with KFI entries: The 
first live Hollywood bowl concert; 
origination of west coast sporting 
events to a national network: Grand 
Opera broadcasts; a 1924 Presidential 
address; and many other important 
voices of the day. 

Today's format is adult contempo- 
rary: mass -appeal music mixed with 
news, service, and information. The 
KFI personalities are household words 
in the marketplace. 

And to back KFI's programming is a 
first -rate engineering department with a 
management that's not impressed with a 
data sheet. KFI wanted hands -on experi- 
ence, so they approached the Continental 
317C transmitter and its competition with ex- 
tensive test requirements. 

Example: the 317C was adjusted for 52 kW output 
and full modulation with a 4 kHz square wave. One hour and 
forty -five minutes later the transmitter was still operating with- 

out any significant changes. Distortion, shift, intermodulation, 

efficiency . . . 

you name the 
parameter, KFI tested it 

thoroughly. 
When the score was added up, the 

317C was clearly the winner. Jim 
Wesley, Manager of KFI, had these 

comments: "We've had excellent ser- 
vice and support with our other Con- 

tinental transmitters." 
KFI knew what they wanted in a 50 

kW transmitter, and so did Continen- 
tal. As Jim Wesley puts it, "We try 

to buy the best equipment for the 
station that we can find. In this case, 

I think we did!" 
For information on the 317C or other 

Continental transmitters, phone (214) 381- 
7161 or write to Broadcast Sales Dept.; 

Continental Electronics Mfg. Co., 
Box 

270879, 
Dallas, Texas 

75227. 

LLL.C.tiLtTPLLC.4_ 
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GREAT 

¡DII 
VOTE NOW 

Ballot On Reader Service Card 

Editor's Note: Before attempting to implement any Great Idea 
involving the modification of equipment, station personnel 
should check with the equipment manufacturer to insure that 
no violation of warranty will occur. 

If the Great Idea involves any technical standards governed 
by the FCC, stations should make sure that the idea will in no 
way cause a violation of FCC rules. 

4. FM Modulation Monitor 
Jerry D. Arnold. Chief Engineer 
WACF- FM /WPRS -AM, Paris, III. 

Problem: To let the operator know that FM automa- 
tion system has lost modulation, but not carrier. 

Solution: The circuit I came up with is quickly wired 
on a piece of perf- board. The 339 comparator threshold 
is set at a suitable level -in my case about 0.25 V. Audio 

.2P1.2222.. 

ro %Ao Oo7iVrOF 
FH FroN rPQ 

REMY 

7007 e 

)Y0 I1 

Arnold's FM modulation monitor 

is sampled from our FM modulation monitor, rectified, 
then fed to the non- inverting input of the 339. Once this 
level drops below 0.25 V, the output of the 339 goes to 
ground, triggering the first timer. This is set for five 
seconds to allow for an amount of "dead time" before 
energizing the second timer. Once activated this pulls in 

Count the X's 

VECTORSCOPE 

THEIR SOLUTION. 

$XXXX.xx 

YOUR SOLUTION. 

$ XXX.xx 

o 

VAC's Burst phase meter has one I_ss digit in the 
column and stil provides more obvious accuracy where 
it really counts. The Burst phase meter is an easily 
visible method 'or detecting phase charges. Both Burs 
and H Phase e-rors can be more quickly observed and 
measured. The VAC Burst phase meter p-ovides for 1/ 

degree of accuracy while the typical weclorscope onl 
offers the eye a 1 or 2 degree phase accuracy. 

With the X's you save on one BPM you :an afford to 
buy another. 

VIDEO AIDS° 
of colorado 

1930 CENTRAL AVE., BOULDER, CO 80301 
Phone (303) 443 -495 

Send for Free Application ',dotes. 
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T.M. 

The New Design" Powerbelt. 
New Materials! New Electronics! New Comfort! 

Latest Addition To The Cine 60 Powerbelt Line. 

Soft, foam- cushioned, 
lightweight construction 
for utmost comfort...in 
designer colors. 

Electronically maintains 
charging rate to assure full 
charge regardless oif Line 
Voltage fluctuations. 

Ruggedizec 
power cell modules 
with easy access to 
matched, high performance 
Nicad batteries. 

1 

Powers all ENG & EFP video 
systems, mcticn picture cameras 
and portable battery lights. 

Exclusive, Duilt-in, line - 
isolated high frequency 
charger designed to UL and 
IEC-65 Safety Standards... 
weighs only 2 oz's. 

Cine 60 manufactures the industry's 
most comprehensive line of Pawerbeits, 
Powerpeks, On -Board Came-a Batteries, 
in -Board V-R Batteries, Chargers, 
Battery Lights, Cables and Accessories 
for Video and Motion Picture use. See 
your local authorized Cine 60 dealer. 
And, make if a point to ask for our wide- 
ranging Battery Selection Giide. 

All SOFBELTS have fast 
charge capabilities...use 
with Cine 60 #9400 "FC "Charger_ 

Easy -on, Easy -take 
Off, wrap- around 
body fit with 
Velcro® closure; 
adjustable safety 
buckle. 

There's Always Something New From Cine 60. 

. The Ortgi -tor 
Circle y 70 on Reader Service Card 

CINE 60 
63p Ninth Ar.. 
New Yo-k, N. Y. 10036 
(3+2) 6888782 
TWX: 716581; TELEX: MIS 64?. 

WO Sunset tad. 
Hollywood. CA 88028 

{113)181.9018 
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Great Ideas 

the relay, lighting a console -mounted 75 W incandescent 
lamp. When the modulation returns, the reverse hap- 
pens: the 2N2222, once the 339 "snaps" high, pulls the 
reset line low, cancelling any counting sequence. 

It would be possible to put a latch in the circuit to hold 
the lamp on, if desired. The 200 µF cap on the non - 
inverting input of the comparator is to slow down the 
response so that the monitor doesn't try to follow the 
audio waveform fluctuations, but rather keeps an aver- 
age level. The 28 V lamp is really just a frill -I use it to set 
the threshold and first timer time. I used a 28 V lamp so it 
wouldn't glow brightly. 

VOTE FOR BEST IDEAS 

Ballot On Reader Service Card 

5. Simple Conduit Box Locator 
Robert A. Senne, Technical Maintenance Engineer 
WOJO -FM, Evanston, Ill. 

Problem: To locate electrical conduit and boxes inside 
walls or other concealed areas. 

Solution: Using a hand -held bulk tape eraser, move 
the energized eraser along the wall, noting any tendency 
of the eraser to vibrate at the power line frequency. This 
vibration will occur whenever the field of the eraser 
encounters a metallic object such as a pipe, conduit, 
junction box, or anything else that will provide a better 
path for the field than the surrounding material. After 
the conduit is located and its path determined, move the 
eraser along the conduit path until the vibration peaks. 
This will indicate a box. 

I have successfully used this method to locate a junc- 
tion box in a wall behind a large, permanently installed 
record cabinet. I was able to cut through the rear of the 
cabinet at the exact location of the box. I have also used a 
bulk eraser as a stud finder by detecting the nails in the 
same manner. 

6. Newsroom Timer For Cart Machines 
Edward B. Schwartz, Engineer 
KRLD -AM, Dallas, Texas 

Problem: Being a large all -news operation, we needed 
timers for our many tape edit stations. This timer is 

basically used to time carts containing actualities and 
voicers. 

Solution: The entire circuit is based around the Intersil 
7215. This chip contains all of the timing, display multi- 
plexer, and driver circuitry. While the chip can be oper- 
ated in many modes, we set it up for a simple START 
STOP -RESET operation. The chip, along with the 3.2768 
MHz crystal, was available as an evaluation kit from our 
parts distributor. 

Schwartz's newsroom cart timer 

To interface the timer to our Criterion cart machines 
pin 7 of J3 was tied to ground while pin 6 was connectec 
to the input of a Schmitt -trigger U1A. Relay K2 energize! 
momentarily when the machine starts. The 1K resistor, 1(, 

µF capacitor and the Schmitt -trigger condition the line tc 
avoid contact bounce problems. The output of the 
Schmitt -trigger is connected to a dual one -shot U2. 

The one -shot first resets the timer and then starts i1 

counting. A time delay is necessary between operation o' 
the RESET and START functions due to chip design. Thi! 
delay is accomplished by connecting the Q output of the 
first one -shot to the B input of the second. The seconc 
one -shot will not fire until the first has returned to the 
normal state with Q going to a logic high state. The C 
output of the first one -shot is inverted by U3A anc 

THE CASE FOR 
SURVIVAL. 

Here's a custom case specifically engineered to pro- 
tect your valuable equipment. 

EXCALIBUR cases are 
Rugged -the case that can 
take it. 

Dependable -the case you 
can always count on. 

Strong -the case for the 
long haul. 

Choose from the finest 
materials and hardware 
available. Built to your 
specs, or you may con- 
sult with our designers 
regarding your particu- 
lar needs. 

Write or call today for 
your EXCALIBUR 
Survival Kit. 

EXCALIBl.JR 
L 

12251 Foothill Blvd., Lake View Terrace, CA 91342 (2131 899-2547 
TWX: 910 -494 -1233 
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The measure of success. 

In 2," 1" and 3/4.' 

1/2" Beta and VHS Video 
and Head Cleaning 

Cassettes. 

1980 Full Photo Film U S.A.. Inc.. 

Magnetic Tape Orvisson. 350 Fifth Avenue. NY.. NY 10118 
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Great Ideas 

connected to the reset input of the timer chip. The Q 
output of the second section is also inverted (by U3B) and 
connected to the START /STOP input. 

At our station we use secondary tones at the end of 
actualities to turn off audio modules on our Cetec board. 
By utilizing a set of contacts of K3 (also available through 
J3 pins 10 and I1) and conditioning as before, the display 
can be frozen at the end of the recorded material on the 
cart. I also provided two external buttons for manual 
reset and START /STOP of the timer. The entire unit was 
built on a four -inch by four -inch PC board which is 
mounted inside the edit station. With very simple modifi- 
cation this timer can work with any cart machine. 

7. Remote Automation Monitor 
Mark A. Schnell, Technician 
WONO -FM, Syracuse, N.Y. 

Problem: To provide a remote visual and audio status 
indicator of an FM automation system at the sister AM 
station control point. 

Solution: This circuit is merely an extension of visual 
and audio indicators found at the automation location. 
The automation system in use is a Schaffer 900 series. 
First, this circuit was designed to be mounted on the rear 
of a standard 19 -inch rack filler panel. 

In dealing with the remote audio indicator, all that was 

necessary was to tap into the external air -monitor system 
at the automation control point. This audio, rated at 
ohms, is then fed into a 5 W speaker, preceded by a rotary 
volume control and a DPDT switch. 

Two visual indicators are employed, a green one to 
indicate "on -air" status and a red one to indicate "off - 
air." These lights are controlled by a 24 V relay at the 
automation's external air circuit. When "on- air," 24 V is 
fed to the green indicator. If the system goes "off- air," 
this same relay trips the red indicator. Since this panel 
could be mounted in the AM's equipment rack or even at 
the audio board, it provides a two -fold check of the 
automation's on -air status at the flick of a switch or a 
glance across the room at the equipment rack. 

S/KR. 

VOL. 

O ON 

51402. ON 
AlR 

OfF 

CA/-RIR 0 -MR 

r0 Auroufnr /ou 
Heu/raz CIRCUIT 

Schematic for Schnell's automation monitor 
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Rules for BM/E's 1981 

Great Idea Contest 

Mail to: 

Editors, BMIE 

295 Madison Avenue 

New York, New York 10017 

1981 
Entry Form 

Name Title 
Station Call Letters City 
State Zip 

Telephone No. 

Licensee 

Class of Station at which idea is used (check one) 

TV FM 

Category: Audio 
AM 

RF Video Control 

Objective or Problem: (In few words; use separate sheet 
for details) 

Solution: (Use separate sheet -500 words max) 

I assert that, to the best of my knowledge, the idea 

submitted is original with this station; and I hereby give 
BM/E permission to publish the material. 

Signed Date 

1. Eligibility: All station personnel are eligible. Consultants to 
the industry may enter if the entry indicates the specific station 
or stations using the idea or concept. Manufacturers of 
equipment or their representatives are not eligible. 
2. How to Enter: Use the Official Entry Form on this page or 
simply send BM /E a description of your work. State the 
objective or problem and your solution. Include diagrams, 
drawings, or glossy photos, as appropriate. Artwork must be 
legible but need not be directly reproducible and not exceeding 
three in number. Camera reproducible material is preferred. 
Length can vary, but should not exceed 500 words. BM /E 
reserves the right to edit material. Entry should include: Name, 
title, station affiliation, and the class of station -TV, FM, AM. 
Indicate if idea is completely original with you. 

3. Material Accepted for Publication: BM /E editors will make 
all decisions regarding acceptability for publication. If 
duplicative or similar ideas are received, BM /E editors will judge 
which entry or entries to accept. A $10 honorarium will be paid 
for each item published. 
4. Voting: Every reader of BM /E is entitled to rank the ideas 
published. This can be done on the Reader Service Card in the 
magazine or by letters or cards sent to the BM /E office. To vote, 
readers should select the three ideas they like best and rank 
them 1, 2, or 3. 

5. Winners: Top rated entries in the year -long tally will become 
winners in each of the three major categories (AM, FM, TV). 
Final winners will be picked in February, 1982, and announced 
in the March, 1982, issue of BM /E. 

6. Prizes and Awards: Three top prizes will be awarded; a 
programmable electronic calculator will be awarded for the 
highest rated entry in the respective categories of AM, FM, and 
TV. Ten engineering slide rule calculators will be awarded as 
secondary prizes for the highest rated entries in the following 
additional categories (top three winners are not eligible for 
these prizes): audio (three prizes, one each in the AM, FM and 
TV categories); RF (three prizes, one each in the categories of 
AM, FM, TV); Control (three prizes, one each in the AM, FM and 
TV categories); Video (one prize in TV). 
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SC39 meets all 
the demands of 
professional 
cartridge users. 

The SC39 offers the professional 
undistorted playback, even on 
the toughest -to- track, "hottest" 
recordings -plus the kind of dura- 
bility necessary to stand up to the 
job: even to slip- cuing, backcuing, 
and occasional stylus abuse. 

What's more, the SC39 offers 
three unique features: 

SIDE -GUARD Stylus 
Deflector: Protects 
against side- thrusts by 
withdrawing stylus tip 
and shank safely into 
cartridge body. 

FLIP -DOWN 
Stylus Guard 

SIDE -GUARD 
Stylus Deflector 

FLIP -DOWN Locking i Stylus Guard Offers 
stylus tip positive protec- 
tion when not in use. 
snaps out of way with a 

flip of the thumb position- 
ing a high -visible 
cuing aid. 

MASAR'" stylus tip : Minimizes noise buildup 
and cue -burn on lacquer masters. as well as on 
often -played recordings. or 45 rpm's pressed on 
substandard vinyl. 

Write for free brochure AL620 

GENUINE 
SHORE 
Shure Brothers Inc 

222 Hartrey Ave . Evanston, IL 60204 
In Canada A C Simmonds 6 Sons Limited 
Manufacturers of high fidelity components. 

microphones. sound systems and 
related circuity 
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BROADCAST 

EQUIPMENT 
This month's selection of new broadcast 
equipment focuses primarily on products 
introduced at October's SMPTE Exhibition. 
Leading off our survey this month, however, 
is Tektronix's new high quality monitor, seen 
here for the first time. 

Color Picture Monitor 250 

The 690 SR is a quality high- resolution 
19 -inch color picture monitor designed 
for camera control, studio control, 
production, and post -production ap- 
plications. Designed to be, in the man- 
ufacturer's words, "the reference stan- 
dard picture monitor," it features a 
high resolution shadow mask picture 
tube, stabilized color balance, stabi- 
lized picture, accurate color decoding, 
and excellent color convergence. Effi- 
cient power supplies, modular con- 

struction, easy alignment, and rugged- 
ness give the unit high dependability. In 
addition, it features plug -in decoders 
and adaptability to future standards. 
A plug -in interface module takes care 
of all signal processing and decoding 
needs; new modules will become avail- 
able as needed to keep up with techno- 
logical advances, according to the 
manufacturer. The true high resolution 
shadow mask tube has 0.31 mm dot 

triad spacing with no moire problems; 
precise convergence allows for critical 
examination of the picture (0.5 mm). A 
convenient pull -out control drawer 
houses 52 hand -adjustable conver- 
gence controls, backed up by a full - 
color convergence control matrix 
panel. A lower -priced version with a 
medium -performance picture tube will 
also be available. $8000 to $9500 (anti- 
cipated price range as of April, 1981). 
TEKTRONIX. 

Subtitling Option 251 

The new subtitling option for the 
Compositor 1 graphics system with 
64K computer can be programmed for 
automatic insertion of up to 2000 sub- 
titles per disc cartridge into time -coded 
NTSC or PAL videotapes. Consisting 
of a software program and an FR -10 
subtitling time code reader, it becomes 
ready to use with the addition of record 
and playback VTRs. The replaceable 
disc cartridges, standard on the Com- 
positor, allow unlimited subtitle stor- 
age with random access editing capa- 
bility. In and out points are entered by 
the system's standard keyboard, and 
the option allows full access to all 
fonts, character edging, and colors. 
Compositor systems equipped with the 
32K computer may be field retrofitted 
to accept the new computer and op- 
tion. FERNSEH INC. 

Time Code Reader 252 

The Avitel TRE 2030 reads SMPTE/ 
EBU time code at speeds from 1/25 to 
80 times play speed. Front -panel LEDs 

When accuracy Lounts...[ount on !blur 
for nm/Fm /TV monnoRs 

9 9 t 9 9 

t BELAR 
AM MODULAnON MONITOR 

C111111111111111111111Ir111111- 

BELAR CALL ARNO MEYER (215) 687 -5550 
ELECTRONICS LABORATORY, INC. 
LANCASTER AVENUE AT DORSET. DEVON. PA. 19333 BOX 826 1215) 687 -5550 

Circle 175 on Reader Service Card 

www.americanradiohistory.com

www.americanradiohistory.com


monitor incoming time code, warning 
of level, jitter, frequency, and edge 
faults. The unit provides a jitter -free 
reclocked output for dubbing at play 
speed. Its built -in character generator 
allows decoded time or user bit infor- 
mation to be inserted into a television 
picture in various positions and sizes. 
The display freezes for identification 
of event or cue points. Drop -frame 
indication, remote control of all func- 
tions, and parallel BCD output are fea- 
tured. The unit may be supplied in a 
free -standing case or rackmount 
frame, which will house two units. 
TELEVISION EQUIPMENT ASSOCIATES. 

Subtitling System 253 

The QST subtitling system combines a 
full- function, high -performance tele- 
production studio titler -the Quanta - 
font Q -7A -with an expanded soft- 
ware and time code interface package 
to provide totally flexible automatic or 
manual electronic subtitling. The sys- 
tem includes the Q -7A, switch- select- 
able for complete subtitling program 
or teleproduction studio titling; dual 
flexible disc memory storage and play- 
back, providing an unlimited number 
of automatic or manual three -row sub- 
titles; and the subtitling software pro- 
gram, which interfaces directly with 
audio or TTL level EBU / SMPTE time 
codes. Comprehensive off -air edit/ 
control display provides "next," "cur- 
rent," and "prior" control rows simul- 
taneously in TIMING and EXECUTE 
modes. Other features include select- 
able manual start and stop time con- 
trol; automatic sequential subtitle in- 
dexing; insert, delete and recompose 
editing; selectable vertical line posi- 
tioning; colorized characters selectable 
by row. SYSTEM CONCEPTS. 

Waveform Monitor 254 

The PM 5565 waveform monitor has 
been designed specifically for studio 
and mobile broadcast applications. 
With the companion PM 5567 vector - 
scope, it forms a complete color setup 
system for color cameras. Among its 
features are a probe input at the front 
that works with standard oscilloscope 
probes; six calibrated time base posi- 
tions; an internal graticule for elimina- 
tion of parallax errors of readings; ex- 
ternal sync with composite video 
signals and sound -in- syncs; and very 
fast retrace. Two equal inputs have full 

For more information 
circle bold face numbers 

on reader service card 

The moving coil replacement 
from Stanton Magnetics... 
the revolutionary 98OLZS! 

Now, a low impedance pickup that 
offers all the advantages of a moving 
magnet cartridge without the disad- 
vantages of a moving coil pickup. It 

offers a dramatic new crispness in 

sound. a new crispness resulting from 
its rise time of less than 10 micro sec- 
onds. Low dynamic tip mass (0.2 mg.) 
with extremely high compliance as- 
sures maximum smooth trackability. 
The 98OLZS connects to either a mov- 
ing coil input or a separate preamp. 

For moving coil advocates the9fnOLZS 
offers a new standard of consi tency 
heretofore unattainable. For moving 
magnet audiophiles is provice, one 
more level of sound experience with- 
out sacrificing the great reliabilr? and 
sound characteristics of the bes mov- 
ing magnet assemblies. 

For further information write toS.anton 
Magnetics Inc., Terminal Drive. Plain- 
view, N.Y. 11803 

STNTOfl 
THE CHOICE OF THE PROFESSIONALS 
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MICROPROCESSOR - BASEHI 
REMOTE CONTROL SYSTEM 

THE MRC -1 

IN IN ® 1.111.111111 
r._,..,...,. ® 
0 o o O ® ®Inirlil 

64 COMMAND LINES 
PER SITE CAPABILITY 
32 STATUS AND TELEMETRY 
CHANNELS PER SITE 
CAPABILITY 
NON -VOLATILE MEMORY 
OPTION 
AUTO LOGGING OPTION 
CRT OPTION 

Combining flexibility with straightfc rward 
operation, the microprocessor -based 1-4RC -1 

offers user -assignable, momentary or 
latching control and status functions. 
Telemetry samples are keyboard cal -,rated 
for linear, direct power, or indirect Dower 
scaling; upper and lower tolerance lin is are 
user -defined. Both telemetry ant:: status 
indicators include programmable alarm 
functions. The control terminal con - :antly 
scans all remote sites for data, any-: self - 
checking of internal calibration and _,stem 
integrity is continuous. 

FOR FURTHER INFORMATION PLEASE CONTACT OUR MARKETING DEPARTMENT. 

MOSELEY ASSOCIATES, INC. 
A FLOW GENERAL COMPANY 

SANTA BARBARA RESEARCH PARK, 111 CASTILIAN DRIVE GOLETA, £ A 93117 
(805) 968 -9621 CABLE: MOSELEY TELEX: 658 -448 
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Ultimatte composite imaging 

Video disc animation and motion effects 

Snorkel lens 

Digital Video Effects 

Contact Larry Kingen 415 /77 r -5777 

One Pass Inc. 
the San Francisco Production Certer 

900 Third Street, Sal Francisco, California 94107 
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DON'T BUY 
ANY BROADCAST CAMERA 

BEFORE YOU 

Th3 Zeppelin Wind Screen insures 
rumble -free sound recording un- 
de- windy conditions Your video 
recorded sound will be virtually 
studio -clean despite noisy air 
mcvement. The Zeppelin's aerody- 
na-nic design screens the micro - 
ph3ne, filtering the wend, allowing 
the sound in. Although extremely 
ligitweight, the Zeppelin is nearly 
incestructable and can be boom 
mounted or hand held with the 
Incependent Suspersbn Shock 
Mzunt. There are Zecpalins avail- 
able to house Sennt -eiser 816 
ani 416, AKG CK -8 and CK -9 and 
other similar microphones. 

aias9ordon enterprises Inc. 
1430 M. Cahuenga Blvd., Hof,tv.00d, CA 90028 

Telephone: (213) 488.3581 (2 3) 985.5500 
TWx:910421-4529 C91r 6eR6ENT 
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Look at all 3 before you buy any 
video camera. Compare the Toshiba 
PK -39 with the Ikegami HL79 or RCA 
TK76 for picture quality, ease of han- 
dling, flexibility - enjoy its un- 
equalled Eight sensitivity and picture 
contrast. Rent a PK -39 for your next 
shooting from Miller - the video 
specialists. Call or write for moder- 
ate day and weekly rates. 

CORI 
Miner 

L.MATTHEW MILLER 
Assoc.Ltd. 

Suite 1316, 205 East 42nd Street, 
New Yo k, NY 10017 
Telephone (212) 687 -1168 (800) 223.0620 
Cable VIDEOUSA Telex 238917 

VIDEO EQUIPMENT RENTALS SERVICE/ 
REPAIRS VIDEOTAPE EDITING 

Circle 180 on Reader Service Card 

Broadcast Equipment 

screen deflection sensitivities of 1 V and 
200 mV, plus a probe input and an 
internal calibration source. Power re- 
quirements are 110/127 V ± 1 percent 
or 220/240 V ±10 percent, 48 to 65 
Hz; consumption is 30 W at 220 V. 

PHILIPS. 

Video Controller 255 

The Intelligent Controller' combines 
three basic video control functions in 
one modular, microprocessor-con - 
trolled unit. It may be configured in a 
variety of ways according to user 
need -for example, with two SMPTE 
readers, two SMPTE writers, two key - 
ers (optional with the writer), and two 
VTR controllers in one compact chas- 
sis, or with just one of the basic func- 
tions, for later expansion with plug -in 
modules. The basic functions are: the 
VTR Controller IC1001, compatible 
with all remotable VTRs, which fea- 
tures standard VTR controls, searches 
by control track time code, or scene 
and take, and VTR speed and direction 
variable by a "strokerT " "; the SMPTE 
Reader IC1100, with high sensitivity 
specs that allow SMPTE time to be 
recorded at lower levels, minimizing 
crosstalk; and the SMPTE Writer 
IC1010, which multiplexes user bits, 
allowing up to 30 separate inputs per 
second to go into user bits. CONTROL 
VIDEO CORP. 

Three -Channel Sound Mixer 256 

For portable video recording applica- 
tions, the three -channel sound mixer A 
97 features two mic inputs ( - 70 dBm 
to - 40 dBm, preattenuation); one mic 
or line input; and phantom power of 12 

V on each mic input. Other features 
include a high pass filter (125 Hz) and 
"presence filter" (3200 Hz), VU meter, 
LED for peak measurement (+ 8 dB 
VU), and 1000 Hz oscillator. Mic level 
output is - 51 dBm; balanced line out- 
put is at +4 dBm with output trans- 
former. The unit is battery powered by 
10 1.5 V R6 -AA cells. It weighs less 
than three pounds without batteries 
and measures 10.8 by 3.2 by 2.4 inches. 
Noise is rated at -125 dBm. L.T.M. 
CORP. OF AMERICA. 

One -Inch VTR System 257 

The TR -800 system is built around the 
maker's TR -800 one -inch VTR, sup- 
ported by several sophisticated equip- 
ment options: the TBC- 210P /S digital 
time base corrector; the SSE preview- 
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able /multi -cue editor; time code mod- 
ules; the AE -800 time code editing sys- 
tem; the MRVC variable motion 
remote controller; and multiple remote 
control capabilities. Full record, play- 
back, simulplay, and monitoring capa- 
bilities are among the TR -800's many 
standard features. The system is com- 
pact to fit in a wide variety of spaces. 
Featured advantages include: preci- 
sion tape handling, with two -hour reel 
capacity, simple tape loading, and 
servo motors that eliminate tape stress 
while insuring high acceleration and 
winding speeds; and microprocessor 
control with the built -in Supertrack 
system, multi -rate video operation, 
and a fingertip control panel. The 
built -in editor is standard, with the Su- 
per Search Editor (SSE) optional. RCA. 

Intercom System 258 

The System II distributed amplifier in- 
tercom system is designed for superior 
intelligibility in high -noise environ- 
ments. Operating range and capacity 
have been increased over previous 
models through high- impedance 
bridging circuitry. Up to 100 remote 
stations can be accommodated. Circuit 
breakers and LED short indicators 
have replaced fuses and are on the 
front panel. A proprietary contoured 
frequency response delivers maximum 
intelligibility under a wide variety of 
conditions. Any or all channels may be 
monitored separately or simultane- 
ously without being tied together; vis- 
ual signalling is standard. Provision is 
made for an auxiliary program input 
to be mixed into the intercom system, 
and an adjustable side tone enables the 
user to vary the amount of his or her 
own voice in the headset, also prevent- 
ing feedback when the headset is re- 
moved. Nominal power is 28 V dc, but 
the system will operate over a full range 
of 32 V down to 9 V. CLEAR -COM. 

Camera Testing Stand 259 

This remote controlled TV color cam- 
era testing stand is designed to provide 
alignment and adjustment of television 
cameras for registration, resolution, 
gray scale, and color. Luminance and 
color temperature are held constant 
and brightness is evenly distributed; 
luminance and color temperature at 
the screen are optionally adjustable. 
The remote control unit provides ON/ 
OFF and pattern changer control from 
the studio control room. Five different 
test patterns are available. The com- 
plete system includes 50 feet of input 
cable with connectors, 50 feet of re- 
mote cable with connectors, remote 
control box, and lamp. About $7000. 
KLIEGL BROTHERS. 

Change 
Sound to 

Silence _ 

with a 

TABERASER 
This rugged, heavy duty bulk tape eraser wipes sound from 
all magnetic tapes, cartridges, cassettes and magnetic film 
stock; handling up to 2". 

It erases with minimum residual noise because the field 
automatically diminishes at the end of each 30- second cycle. 

A thermal control and blower keeps the unit below 71° C. 

Available for 60Hz or 50Hz operation. 

For the distributor in your area -Call or write: 

TABERManufacturing & Engineering Company 
2081 Edison Ave. San Leandro, Ca. 94577 (415) 635 -3831 
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PERFECT TIMING 
ES 206 

VIDEO TIME 
AND DATE GENERATOR 

ADD TIME AND DATE INFORMATION TO YOL113 
VIDEO! DISPLAY IT ANYWHERE ON THE SCREE N. 

Time is displayed in 24 hour format, Hours - Minutes - Secoids. 
Date is displayed in six digits: Month - Day - Year. An irlE mal 
switch permits stacking the date information above the tim or 
displaying all data on a single line. 

YOU CAN BUY AN ES 206 FOR 

$550 
142 SIERRA ST., EL SEGUNDO, CALIFORNIA 90245 (213) 322-2136 
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Delta Electronics, Inc. 
Dynair Electronics 

Electro-Voice 
ESE 
Excalibur Industries 

Fernseh Inc. 
Fidelipac 
Fuji Photo Film U.S.A. Inc 

General Electric Co. Video Display Equipment 
Alan Gordon Enterprises Inc. 
Grass Valley Group, Inc. 

Hallikainen & Friends 
Harris Corp. 
Hitachi Denshi American Ltd. 
Hughes Electronic Devices Corp. /Hedco 
Hughes Helicopters 

Ikegami Electronics USA Inc. 
Industrial Sciences Inc. 
Inovonics Inc. 
Instant Replay 
International Tapetronics Corp 

U.S. JVC Corp 

95 
75 

20 
105 

99 

68 -69 
72 

100 

88 
104 

7,80 

106 
34 

4.5 
94 
77 

29 
84 
74 
94 
27 

53 

Advertisers Index 

ADM Technology, Inc. 
American Data Corp 
Ampex AVSD 
Ampex MTD 

Belar Electronics Lab. Inc 
Bell Helicopter Textron 
Beyer Dynamics 
Broadcast Video Systems 

Capitol Magnetic Products 
Central Dynamics Ltd. 
Centro Corp 
Chrontrol /Lindburg Enterprises 
Cine 60 Inc. 
Cinema Products Corp. 
CMXIOrrox 
Comrex 
Continental Electronics Mfg. Co. 

Datatron, Inc 
dbx, Inc. 

C2,9 
24 

14-15 
38 

102 
C3 
73 

106 

82 
37 

86 
98 
78 

3 
17 
96 

92 
42 

It's a Real Operator! 
The PCC series computer transmitter control and logging 
system can handle your operation the way you tell it to. 

A real operator, but with you in control. 

Hallikainen & Friends 
101 Suburban Road, San Luis Obispo, CA 93401 
(805) 541 -0200 
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n Tar! i= i r /_LI/ Teatronics REMEMBERS 
6400 TV STAGE 
LIGHTING CUES 

200 cues for each of 32 channels (expandable to 64) 
Usable with virtually any brand of dimmer Stores 

fades up to 98 sec. duration Easy to program Large 
digital readouts Fade from any cue to any cue CRT 
& cassette peripherals available Copy any cue's setting 
into any other cue Ideal complement to Teatronics 
dimmers Manually alterable dipless crossfades 

DEALER INQUIRIES INVITED EXCLUSIVE DISTRIBUTOR TO THE VIDEO WORLD 

telaudio centre PCA 
E2R76L-Y27H46LLS 

2726LS 
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bvs VIDEO & PULSE DELAY LINES 

PC MOUNT 
BOXED 
RACK MOUNT 
DELAY CARDS 

TOP QUALITY 
LARGEST STOCK 
BEST DELIVERY 
LOWEST PRICE 

CONTACT THE DELAY LINE COMPANY 

broadcast video systems ltd. 
1050 McNicoll Ave. 
Toronto, Ont. MIW 2L8 
(416) 497 -1020 

1438 N. Gower 
Hollywood CA. 90028 
(213) 460 -2949 
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Knox Video Systems 28 

LencoInc 11 
LPB Inc. 62 

3M /Magnetic Tape Div. 58.59 
3M /Mincom Video Products 70 
Maxell Corp 45 
MCI /Ouantel (Micro Consultants Inc.) 46 
McMartin Industries Inc. 48 
Merlin Engineering 26 
L. Matthew Miller 104 
Microtime Inc. 83 
Moseley Assoc. Inc. 103 

NEC America, Inc 81 
Rupert Neve Inc. 13 

One Pass, Inc. 104 
Orban Associates Inc. 63 
Otari Corp. 16 

Pacific Recorders & Engineering Corp. 64 
Panasonic Matsushita 22-23 
Philadelphia Resins Corp. 85 
Philips Broadcast Equipment Corp 32 
Polyline 73 
Potomac Instruments 21 

OSI Systems Inc 50 

RCA Broadcast Systems 55 
Rockwell International 56 
Ruslang Corp. 89 

Sennheiser Electronic Corp. 80 
Sescom 86 
Shintron 10,12 
Shure Bros. Inc 102 
Sintronic Corp. 76 
Sony Corp. of America 30 -31 
Stanton Magnetics Inc. 103 
Studer Revox America Inc 90 
System Concepts 93 

Taber Mfg. & Eng. Co 105 
Thomson -CSF 40 
Thomson -CSF DRT 60 

Ultra Audio Products 106 
UMC Electronics Co 18 
United Media 19 
Utah Scientific Inc 87 

Vamp 93 
Varian, Eimac Div 65 
Video Aids Corp. of Colorado 97 

Ward -Beck Systems Ltd. C4 

SALES OFFICES 

HMJE 
Broadcast Management /Engineering 

295 Madison Ave. 
New York, New York 10017 

Telex: 64 -4001 

Eastern & Midwestern States 
295 Madison Avenue 
New York, New York 10017 
212 -685 -5320 
James C. Maywalt 
Denis J. O'Malley 

Western States 
353 Sacramento Street 
Suite 600 
San Francisco. CA 94111 
415 -421 -7330 
William J. Healey 
Rodger Wadley 
3420 Ocean Park Blvd.. Suite 3020 
Santa Monica. CA 90405 
213- 450 -7181 
Bob Hubbard 

United Kingdom /Europe 
Chilberton House 
Doods Road 
Reigate. Surrey. England 
Telephone: Reigate 43521 
Robert N. Burn 
Bronwyn Holmes 
Derek Hopkins 

Japan /Far East 
Eiraku Building 
1 -13 -9, Ginza, 
Chuo -Ku, Tokyo 104 Japan 
03 (562) 4781 
S. Yasui 
K. Yamamoto 
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Get a big story on the early 

A Bell 
JetRanger III 

s you 

of the i 

11i11111, . a16r: : 
1111111111111 f 0 
111111 

111116.. Zï111 11.11 
111111 ..1.1 

11111.111 
d1111i 111 11111 11 111.1 11111 .11 111tr 1= i11: 111* 

1è.1r111r1 1..11. 
.ae.r1111 
W1W411 
11.111.1 

1111111 <f 

Bell's JetRanger III is a superior 
news instead of the late night edition ENG platform, offering low noise 
and you have a tremendous compet- 
itive advantage. If the viewer watches 
the early telecast, you stand a good 
chance to hold him all evening. 
And that means rating points! 

The best way to beat the com- 
petitidn is with a Bell JetRanger III. 
It gets you into otherwise inacces- 
sible areas. It lets you transmit live 
up to 120 miles away, or tape and 
transmit enroute. The story can be 
on the air before you land. 

and vibration, so you get sharper 
pictures and cleaner audio. The large 

cabin allows shooting from either side 

coin talon through large sliding windows. 

giving nj you 

audience 

9 And there's no need to clutter the 
space, because there's plenty of 

storage room in the baggage 

in11 
compartment, as well as in other 

accessible storage areas. 
Bell's JetRanger III. Backed by 

the world's most extensive parts 
and service system. 

Would you like to see what one can do for you? 
For more information on Bell helicopters designed for the communications industry, 

contact Bell Helicopter Textron, 
Department 698, Box 482, Fort Worth, Texas 76101, or call 817/280 -2117. 
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 ' o an mi r äñso 
combines total engineering integrity with legendary Ward -Beck perform rice. 
Carefully blending the characteris:ics necessary for television production 
with those inherent in 16 track recording, the M2484B has evolved into the 
ultimate standard console for broadcast production. 
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Ward -Beck Systems Ltd., 
841 Progress Avenue. Scarborough. Ontario. 
Canada M 1 H 2X4. Tel:(416)43 8 -6550. 

Ward -Beck Systems Inc.. 6900 East Camelback Road, Suite 10 :0. Scottsdale, Arizona 85251. 
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