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In three easy steps, you can huild your way economically to
the same high quality deluxe color sync generator used by the
major TV networks. Start out with Riker's basic EIA sync
geherato-—four modules, rack frame and power supply—
$2900. When your budget can afford the expansion, add two
more modules for deluxe sync lock and you get the advantage
of three selectable speeds for locking to an external
composite video or sync signal. Cost: $790.

Now you re all set to step up to color. Add three more
modules—$1985—and you have eased into Riker's widely used,
field-proven Model 5620-4CL Color Sync Generator with

Deluxe Sync Lock. You now own the hest sync generating
system in the broadcast industry.

The Riker module at a time approach is the sensible way to
build quality equipment into your facilities. Over the long term
it's also the most inexpensive way. If you're interested in
details on sync generators, write or call Riker—the one
company in the TV broadcast industry offering a complete line
of all solid-state instrumentation for video analysis, simulation
and control.
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RIKER -VIDE&IiEiTSTRIE)S‘, INC., 100 Parkv./v‘ay Drive South, Hauppauge, Long Island, N.Y. 11787 (516) 543-5200
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natural ﬂow

A solid-state video switcher with a natural-flow control panel

Cohu’s new 9300 Series solid-state video
switcher was designed with the operator in
mind. All controls on the natural - flow panel
are engineered for maximum ease and
efficiency of operation. All performance spe-
cifications lead the state of the art. Quality-
proven components have been selected for
reliability under continuous duty.

No single failure can disable the system
because of redundant power supplies and
sectional fusing. Test points are accessible
from the front. Cards are interchangeable

plug-ins. Adjustable, preprogrammed delay
sections provide interchangeable output
amplifiers.

Designed especially for broadcasting, the
9300 Series Video Switcher features inte-
grated circuits and modular design with a
convenient form factor for typical studio
requirements and expansion capabilities.

For more details, contact your nearest
Cohu representative, or call Bob Boulio
direct at 714-277-6700 in San Diego. Box 623.
San Diego, California. TWX 910-335-1244,

* accepts composite or noncomposite signals
* cut is standard on Mix, Effects, and Preset/Program Buses
- automatic inhibit of non-synchronous dissolve

* no mid-fade color drop when fading to monochrome

- fade to black with automatic cut
- automatic sync insertion
- input over-voltage protection to 300 volts

o= . , : )
Eﬁ'ﬂﬂﬂlliﬁﬁﬁﬂlﬁﬁﬁlﬁll
HECRURENGEEIRNEEEEENE

san bieGo EIVEIEIN

NEGEEEBUEEENEENEENE

SENGENRGEEBREREENEN
FUCGEENNEGEEEEREEEE

FEESENEEEGERREREEN
EEEGH..EHBE.!EB N

Circle Item 2 on Tech Data Card
October, 1948 |



October, 1968 @ Volume 10, No. 10

Broadcast Engineering

The technical journal of the broadcast-communications industry

10

Voice of America: ‘Ideal’ Operations Studio Solves Program-
ming Needs. The ‘Voice’ updates its master control to meet
modern needs. Maximillian Swoboda.

20

Service Jig for the TK-42 Viewfinder. Speeds servicing the
viewfinder. A. A. Kelley.

22

EDP System Speeds Logging and Record Handling. Descrip-
tion of automated system at KSTP. Phil Dean.

24

Join the FM News Network Automatically. Details of a net-
work tone receiver. Charles E. Gustafson.

30

A Muitiplexer that Reduces Switching Problems. Unit elimi-
nates manual film audio switching. Don Freeman.

34

Understanding Transistor Audio Circuits. Discussion of com-
ponent values and their effect on circuit design. Norman H.
Crowhurst.

48

IEEE-GB: The 18th Annual Symposium. Coverage of the
September meet held in Washington, D. C. Ron Merrell.

59

WDAU on Bald Mountain. Installing tower on mountain to
increase coverage. Peter Silveri.

Ny

N \
DEPARTMENTS

ABOUT THE COVER News of the Industry ...4

Shown on the cover is the Washington Bulletin ... .45
master operations control New Products ......... 61
room of the Voice of People in the News ... .. 68 |
America, See story on page Engineer’s Tech Data ..73 i
10. Advertiser's Index ...... 78

Classified Ads ......... 79

A ;

s,

Copyright, 1968, Howard W. Sams Co., Inc. All Rights Reserved: Material may not be re-
produced or photocopled in any form without written permission of publisher.

EDITORIAL

GEQ. H. SEFERGVICH, Director
RONALD N. MERRELL, Editor
B. STEARNS, Editorial Assistant
DUDLEY ROSE, Art Director
LEE JOHNSON, Assistant Artist

REGIONAL EDITORS

GEORGE M. FRESE, Northwest
HOWARD T. HEAD, Washington, D.C.
ROBERT A. JONES, Midwest

EDITORIAL ADVISORY BOARD

LES NELSON, Chairman
Howard W. Sams & Co., Indianapolis

CIRCULATION

R. VINCENT WARD, Director
PAT OSBORNE, Manager

ADVERTISING

E. P. LANGAN, Director
R. JACK HANCOCK, Manager
S. F. WILSON, Production
LEE MILLER, Promotion

REGIONAL ADVERTISING SALES OFFICES

Indianapolis, Indiana 46206
ROY HENRY
HOWARD W. SAMS & CO., INC.
4300 West 62nd St.
Tele: 317/291-3100
New York, New York 10019

ALFRED A. MENEGUS
3 W, 57th st
Tele: 212/688-6350

Los Angeles, California

G.R. HOLTZ
THE MAURICE A, KIMBALL CO., INC.
2008 Carson St., Suites 203-204
Torrance, California 90501
Tele: 415/392.3365
San Francisco, California 94104
THE MAURICE A. KIMBALL CO., INC.
580 Market Street, Room 400
Tele: 415/392-3365

Houston, Texas 77027
MARTIN J. TAYLOR
P. 0. Box 22025
Tele: 713/664-3016

London W. C. 2, England
JOHN ASHCRAFT & CO.
12 Bear Street
Leicester Square

Tele: WHitehall 0525

Amsterdam C, Holland

JOHN ASHCRAFT & CO.

W.J.M. Sanders, Mer.
Herengracht 365

for Benelux & Germany

Tele: 24.09.08
Paris 5, France
9 Rue Llagrange
ODEon 20.87
Tokyo, Japan

INTERNATIONAL MEDIA

REPRESENTATIVES, LTD.

3, Nakanocho, Akasaka, Minato-ku
Tele: 582-5881

i
g

Vo
1p <@

y gt

BROADCAST ENGINEERING is published
monthly by intertec Publishing Corp., 1014
Wyandotte Street, Kansas City, Missouri
64105.

Subscription Prices: U.S.A. $6.00, one year;
$10.00 two years; $13.00 three years, Out-
side the U.S.A., add $1.00 per year for
postage. Single copies are 75 cents, back
issues are $1.00.

I. Robert E. Hertel, Publisher

Intertec Publishing Corp.
subsidiary of Howard W. Sams & Co., Inc.

BROADCAST ENGINEERING



NOW...

Guarantee your audience’s
listening comfort

Our Automatic Loudness Controller de-
livers the sound that’s right for every ear.
Automatically eliminates excessive loud-
ness. Unconditionally guaranteed!

No doubt about it. Other devices can control
volume and modulation levels. That’s what
they’re for.

But only one instrument can analyze and
automatically control loudness levels.

Ours.

Reason? We designed it “from human ears”.
At CBS laboratories, we tested every
conceivable sound sensation: Frequency
content. Peak factors. Ballistic response.

PROFESSIONAL
PRODUCTS

LABORATORIES

Stamford, Connecticut
A Division of Columbia Broadcasting System, Inc.

ah%

Combinations of complex signals. All the
characteristics that affect even the most sen-
sitive ear.

Result? An instrument so “humanly” percep-
tive it automatically keeps loudness levels
under control. And does it inaudibly. Keeps
your audience in their chairs . . . listening
comfortably. No constant jumping up and
down to flip the dial. They enjoy continuous
listening pleasure.

Give this remarkable instrument an opera-
tional test yourself. Install it. And use it free
for 30 days. You will believe your ears. It's
guaranteed. Unconditionally.

Write or call us collect (203) 327-2000.

:
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WOUSTHY NEWS

CBS Changes Feed:
Six Stations to Raise
New Antennas

Professional football is with us
once again. This year CBS will add
former Baltimore Colt star Lennie
Moore to their team of commenta-
tors and will use just one audio feed
for each game.

In recent years, two teams of
broadcasters covered a game, each
feeding the home area of the club
to which they were assigned.

The change to one audio feed was
made because of the increased so-
phistication of the NFL broadcasts
that now include instant replays,
stop-action, slow-motion replays
and superimposed scores of other
games. In addition, the regional
commercialization policy required
simultaneous cuing of each broad-
cast team, resulting in complicated
AT&T switching procedures.

WDBO-TYV, Orlando, Florida,
will become the first station to in-
stall RCA’s new “Butterfly” broad-
cast antenna. It will be mounted
atop the station’s new 1484-foot
tower.

The six-bay panel antenna gets its
name from wing-like radiating ele-
ments that are positioned backwards
toward the reflectors for optimum
impedance and radiation character-
istics. This antenna was introduced
at the 1968 National Association of
Broadcasters convention.

Five television stations have
signed a long-term lease to broad-
cast from antennas atop the new
100-story John Hancock Center in
Chicago. The stations are: WBBM,
WMAQ, WGN, WFLD and WSNS.

The Center’s main structure is
1,107 feet tall. The antennas will
reach another 349 feet for a tip
height of 1,456 feet. RCA will sup-
ply and install the antennas which,
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with their supporting structures, will
weigh more than 140 tons. Instal-
lation is scheduled to begin by Oct.
1, 1969.

Filmways Sees Future
For 16mm Film

The major portion of a $200,000
expansion program at Acme is
going into two Ektachrome color
processing lines. Behind this move
is the industry trend toward TV se-

ries production on 16mm film, ac-
cording to Mel Sawelson, president.

Being installed this month at
Acme are an ECO II Ektachrome
film processing machine and ME-4
Ektachrome film processing ma-
chine with track applicator. Both
machines were operational in Sept.

Al Simon, president of Filmways
TV (producers of the Beverly Hill-

billies, Petticoat Junction, Green
Acres), says that “by 1970 a sub-
stantial percentage of continuing
network series will be shot on 16mm
film because of the lower costs,
greater flexibility, and faster produc-
tion. Producers have been impressed
by entertainment documentaries
which have been successfully shot
on 16mm.”

Earth Stations Hold
Key to Satellite
Communications

In a major study sent to the Pres-
ident’s Task Force on Commun-
ications policy, an ad hoc engineer-
ing group of the Electronics Indus-
tries Association has concluded that
powerful, low-cost earth stations
hold the key to future uses of satel-
lite telecommunications.

The study group, part of the EIA
Satellite Telecommunications Sub-
division, submitted a 200-page re-

4

port which will serve as a basis for
a comprehensive document on all
aspects of satellite communications.

The study is part of the EIA sub-
division’s active push for a domes-
tic telecommunications satellite sys-
tem. In a policy position taken in
May, it called for “aggressive pur-
suit” of a domestic system.

Meanwhile, membership in IN-
TELSAT increased to 62 nations
during the second quarter, with the
addition of Turkey. INTELSAT
(International Telecommunications
Satellite Consortium) is the joint
venture which owns the space seg-

ment of the satellite system.

Preparations were underway in
September for the launching of the
INTELSAT III series. With suc-
cess in the INTELSAT III pro-
gram, the initial global commercial
communications satellite system will
be operational in early 1969.

About 40 stations are expected to
be in operation or under construc-
tion by the end of 1969, and the
number probably will grow to 70
within another few years. Plans for
the INTELSAT 1V series are being
considered now. That program, ac-
cording to present plans, would be
launched in 1971.

BROADCAST ENGINEERING



+Vileo
+ audio
«Ccutbar &
+ non-additive mixing
+ hreakaway audio

. add up to make the TS-211 Master Control Switcher one of the most
versatile and economical, high quality switchers, ever!

@ |deal for master control and ® 6 auxiliary audio inputs

small studio applications. for cartridge tape, announce, etc.
@ Vertical Interval — Solid State design. @ DC remote audio level controls on panel.
® 14x2 video matrix. )

. . . , ’ high.

@ Automatically switched cutbar/mix mode. o Compact rack space, only 14” high
@ Video inputs may be all composite e Control panel, 19” x 1012, brushed

or all non-composite. aluminum finish, with illuminated

d h button switches.
Audio-follow-video, and split audio pendar push button switches

for 14 inputs. @ Camera tallies on terminal block.

WARD ELECTRONIC INDUSTRIES

142 CENTRAL AVE. CLARK, N. J. 07066 .« (201) 382-3700

===

Circle Item 4 on Tech Data Card
October, 1968 5



Meetings Scheduled
For Associations

The 104th Technical Conference
of the Society of Motion Picture and
Television Engineers will be held
November 10-15, at the Washington
Hilton Hotel in Washington, D. C.
A record number of papers for a
Washington Conference has been re-
ceived by Program Chairman E. D.
Llerena, Eastman Kodak Co., Wash-
ington, D. C.

One of the major topics of the
Conference will be television. Co-
chairmen of the television topic,
Charles L. Chester, CBS, Washing-
ton, D. C., and Adrian B. Ettlinger,
CBS-TV, New York, have been kept
busy arranging the program. A fea-
tured presentation will be a panel
discussion on problems facing the
television industry.

The Audio Engineering Society,
Inc. will feature a “From Studio to
Microphone to Listener” seminar

during its 35th convention Oct. 22,
1968 in the Oriental Room of the
Park-Sheraton Hotel in New York
City.

Panelist Victor Brociner of H.H.
Scott will talk about practical acous-
tics—the speakers, the listening
room and the human ear. L. R. Bur-
roughs of Electro-Voice will discuss
the selection and placement of mi-
crophones, with particular attention
to directional characteristics and
acoustic phasing. John M. Eargle,
RCA Record Division, will describe
signal processing—equalization and
filtering, compression of dynamic
range and artificial reverberation.

Other meetings include coverage
of such subjects as solid-state trans-
ducers, sound reinforcement, engi-
neering and the environment, disc
recording, magnetic recording, de-
velopments in electronic-music sys-
tems and audio apparatus and com-
munications systems.

The second annual International

West Coast Conference on Broad-
casting sponsored by the Institute of
Electrical and Electronic Engineers,
Inc. will be held Nov. 6, 7 and 8
at the Ambassador Hotel, Los An-
geles.

The program will include the
reading of technical papers covering
TV transmitters and antennas,
CATYV systems, television transmis-
sion and a special section on inter-
national standards and methods.

The University of Arizona will
open its Systems Engineering In-
stitute in Tucson on Oct. 28. The
Institute will run through Nov. 1.
Background material in systems en-
gineering and the modern tools used
in systems modeling will be pre-
sented.

Then from Nov. 4 through 13
the University will present its Sixth
Annual Reliability Engineering
and Management Institute. The In-
stitute is designed for engineers,
managers and directors.

Educational TV
Continues to Grow
Across the Nation

One of the nation’s first educa-
tional closed circuit television sys-
tems linking all of the classroom
buildings of one school district has
been installed in Glassboro, N.J. by
the Commercial Electronics Division
of Sylvania Electric Products, Inc.

The high school is equipped with
an antenna capable of receiving
broadcasts from the three major
commercial networks and the edu-
cational television network, which,
in turn, can be transmitted to the
rest of the schools or taped for fu-
ture use.

“For years educators have talked
about using the community in the
schools,” said Walter J. Vail, in-
structional materials coordinator
for the Glassboro schools. “Now,
with the mobile TV unit, this idea

is a reality.” Vail noted that the
mobile unit can reach out into local
business, industry, government, and
culture to record events.

“Played back into the classroom,
actual events are discussed and
evaluated by teachers and pupils,”
Vail said. “The teacher begins to
play the role of interpreter and ana-
lyst. Students and teacher share a
common fund of information, en-
abling them to interpret events on
a common basis. Thinking in the
classroom becomes relevant to what
is happening in the community.”

When the students went back to
school in Utah this year, they found
some interesting changes. A wealth
of television programs have been
made available to Utah schools
through the Utah Network of In-
structional Television (UNIT). Ele-
mentary and secondary schools have
a choice of approximately 52 tele-
courses with a total of more than
2000 individual programs.

A two-year-old programming,
production and distribution center,
UNIT is not a network in the broad-
casting sense of the word. Dan L.
Keeler, educational television spe-
cialist in the state school office, de-
scribed it as the “bicycling” of tele-
courses between any and all ETV
stations in the state wishing to
broadcast them. At present, pro-
grams are aired over four of the
state’s five ETV stations: KUED,
University of Utah, KWCS, Weber
County Schools; KOET, Ogden City
Schools; and KUSU, Utah State
University.

Nine representatives of the Wis-
consin Educational Communications
Board inspected the Georgia Net-
work Headquarters recently. The
Board was created this spring by
Governor Warren P. Knowles and
the Wisconsin Legislature. General
responsibility for educational radio
and television in the state rests with
the Board.

BROADCAST ENGINEERING
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Vital Industries, Inc. has taken the custom cost and complications out of custom switching.
A unique combination of mechanical and electrical packaging has yielded exceptionally high
performance and specifications in the VIX-108 vertical interval switching system.

FEATURES: SPECIFICATIONS for one typical 18 in 6 out system:
e All solid state with integrated circuits including crosspoints e Exceptional isolation between crosspoints . . . 65 DB down
and control circuits. at 4 Mhz.
¢ Complete basic package 18 in by 6 out system complete with e Differential phase through the system . .. Less than 0.1
power supply control circuitry, in 5%" rack space. UHF degree at 1 volt output.
Connectors. . . .
e Differential gain . . . less than 0.1 percent at 1 volt output.
e Production or routi itcher. A ize. L
reduction o g sw er. Any size e Frequency response . . . Flat within 0.1 db from 10 Hz to
e Vertica!l interval or random switch in less than 0.1 micro- 10 Mhz under all conditions.

a.
secon o Tilt. .. Less than 0.5% over 1 field.

e Auto sync add for co non comp operation. Auto inhibi
uto sy mp/ P operation. Auto inhibit K factor less than 1%.

non synchronous mix.

Custom built with any kind of control buttons or panels. All
state of the art accessories also furnished by Vital Indus-

tres, Inc. Selecting the right switcher is Vital

GOOD ENGINEERING 1S VITAL

Write for complete information and specifications.

VITAL INDUSTRIES, INC- 2A?N‘E‘slansLs ELT(-DRHIDV: E:Eazse; —APiOCN: (EQORAD ;72-1‘;601
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FLEXIBILITY

* 4 switch-selectable inputs: hi-level/
mike/equal phone cannon XL
connector/barrier strip input.

* External studio and local speaker.

* P A output (public address).

* Muting relay contacts on bartier strip.

ELECTRONICS

« Etched-epoxy circuit board.

* Plug-in silicon transistors.

* 4 preampiifiers {each normal on
equal RIAA phoro)

* 1 program amplifier.

* 1 monitor amplifier.

* Speaker muting relays for jocal and
studio speakers.

* May be strapped to operate from
any mixer,

* Two-speaker muting.

PORTABILITY

Waeight: 28 pounds.
Height: 5°.
Width: 14~
Length: 177,

PARALLEL
OPERATION

Optional plug-in cable ailows
parallel operation of two 212J-1's.
Arrangement provides 8 input
channels (hi-ievel /mike/phono},
two metered program output
channels, and two switchable input
monitor channets.

a studio production console
and remote pickup amplifier in one unit

That’s the combination you get in Collins’ new 212J-1 Console.
Produce spots, conduct remote pickups,
or operate the control room in emergency situations.

Completely solid-state, the 212J-1 offers:
e Four input channels, each with selectable switches for hi-level,
microphone, or phone (RIAA equalization).
e One program output channel.
o Switch-selectable monitor amplifier

ﬁ < with internal speaker.
f e Cue on all mixers overriding into
monitor channel.
e Local and studio

o Public address
system feed with
: level control.

ACCESSIBILITY

Top and bottom covers removed

individually to expcse all components.

Circuit board hinged for easy
access to reverse side and cables.

OPTIONAL
POWER SOURCE

Self-contained power supply that
operates the unit on AC also serves
as charger for optional internal
nickel-cadmium 12-volt battery.

Unit switches automatically to battery
in the event of an AC power foss,
Unit also operates on external 12-volt
battery.

speaker muting. COMMUNICATION / COMPUTATION / CONTROL



The worlds
most precise
broadcast
sync generator!

(Proved in over 200 installations.)

The EIA Sync All-digital design

Generators in Tele- No monostables — no delay lines

Mation’s TSG-2000 Irtegrated circuit reli?bility . .

Series are more accutate Dual outputs — perr.mt pulse assugpment with fl.J.” standby
Guaranteed better time-base stability and pulse jitter performance

'—rr?ore stable—than any (even when genlocked) than any other sync generator

available. Here are some Monochrome genlock, color genlock, bar-dot, and sync

of the reasons why : changeover ad-in modules available.

.y

Cavaya,
Avac

. ocx,

7 LU0

Other TeleMation video equipment includes:

e Optical Multiplexers | e Video Distribution Amplifiers
e Vidicon Cameras e Color Camera Matching Systems

TELEMATION, INC.

2275 South West Temple / Salt Lake City, Utah 84115 / Telephone (AC 801) 486-7564
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VOICE OF AMERICA

‘Ideal’ operations studio
solves programming needs

by Maximillian Swoboda*

“Voice of America, Washington,
calling Voice of America, Nairobi.”
This—or a variation of it—is the
call heard many times a day from
the new radio operations central
control in the newsroom of the
Voice of America in Washington,
D.C.

On an average day, the news edi-
tor may call in such diverse news-
making capitals as Saigon, Athens,
Lima, San Francisco, Tokyo and
Tel Aviv. He also may take in re-
ports from VOA correspondents at
the White House, the State Depart-
ment and Capitol Hill. He may even

*VOA Senior Audio Engineer.

L

Editorlal staff preparing news programs.

10

receive line feeds of a news confer-
ence in New York, an interview on
network television or a recorded
statement of a newsmaker in Chi-
cago procured by a VOA corres-
pondent.

The highly perishable nature of
this influx of news material con-
vinced former VOA Director John
Chancellor that “The Voice”—as it
is often called by its employees—
needed a modern broadcast opera-
tions studio specifically designed to
process the incoming diverse mate-
rial quickly and efficiently. He
asked a VOA correspondent, who
is a former NBC newswriter and

editor-producer of the NBC Radio
World News Roundup, to help the
VOA engineers design the “ideal”
operations studio to meet the
Voice’s needs.

What were the needs? In recent
years VOA has moved toward a
style of news programming pat-
terned after domestic American
broadcasting. The pace is relatively
fast, although more deliberate than
most domestic newscasting. The
writing is tight, and there is a con-
certed effort to use news inserts—
both Voice reports by VOA cor-
respondents and voices of the news-
makers.

The Voice was not equipped to
meet these needs. Decentralization
throughout the Voice’s headquar-
ters in the Health, Education and
Welfare Building was the major rea-
son. As pressure to modernize
VOA’s news style mounted, an in-
creasing number of employees were
engaged in footraces around the
building, from any one of 23 broad-
cast studios in which overseas cir-
cuits were taken in, to the tape li-
brary, to an audition tape recorder
elsewhere, then back to the news-
room and on to yet another studio
for broadcast. Six sections of VOA,
each in a different location, played
a role in the preparation of a news
insert. Many news inserts became
outdated before they could be aired.

The major need was to bring
together an editor and an engineer,
give each the equipment appropri-
ate to his tasks and then alter the
flow of incoming broadcast material
so that it passed through the new
operations studio. In this way, com-
plete editorial control over incom-
ing material could be achieved.

Technically, it was essential for

BROADCAST ENGINEERING
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the editor to take in circuits at his
desk on a push-to-talk microphone,
take in recorder phone reports, and
transcribe the inserts prepared for
the newsroom. The VOA newsroom
needs speedy transcribing on an in-
ternal teletype to the 38 language
services in the building.

The heart of the technical opera-
tions newsroom equipment is the
12 x 15 program-switching matrix.
The function of this main push-but-
ton control center is to select and
delegate program information in any
combination to and from any de-
sired program source, to reel-to-reel
tape machines, cartridge tape ma-
chines, or the two-channe! mixer
panel in either a group or solo op-
eration.

The first control panel (rack 2)
is associated with the “House Mon-
itor Strowger Stations” equipment.
A telephone dial and its activating
switch can control and select any of
100 program sources from the cen-
tral equipment room adjacent to
VOA’s Master Control on the sec-
ond floor.

The four dials represent four such
selectable program sources to feed
the matrix input buss. Also incor-
porated on each input-selector panel
is a graphic equalizer, which per-
Rack 3, central control matrix. mits the opera.tor to graphically a‘,i'

just and equalize (16 dB) the audio

m——-_ﬁ_——'} quality of the incoming program
R e L 3 ey et | material in eight frequency bands.
© }m | I T e ] B This feature improves the audio
] ) o S quality on overseas “two-way” feeds
P l!“l lm [m i and the world-wide telephone re-
= eI corder coupler-type calls to the
o e ot | (R S MV ‘ - newsroom Operations Studio.
ol 1 | ] - ij —] j “] 1 1 ’ The centrgl matrix panel (rack
‘. = F T Tk 3) is equipped with a high-quality
’ ﬁj Ij J - ]—l - ’ monitor facility and the first two
wer [T . ik . =0 S upper rows of buttons provide in-
e \ ] — j‘] “J ’ 1 J ! y “s stant switching of the monitor for
] [ [ e i ! '”]_j ’ (A-B) evaluation of the input signal
__‘_:’ . - 1 before and after equalization.
,‘Lq : " [ I I : l M’ The central control matrix con-
i R . figuration assigns each horizontal
}- E s wj | : “’ ‘ row of push buttons as “inputs” of:
= | 1. Four reel-to-reel tape record-
- ers;
2. Four cartridge tape recorders;
and
3. Four Audio mixer inputs.

The first group of four vertical
rows of push buttons are the out-

i Cd -"' —"_lll l* f_—l" —} ﬁ JI \' puts of the program dial selectors.
e I . | &—3 ‘l! 1' The center group of four vertical
1171

Rack 2, selector panel.

® = LJ,M

- D | l J Lk " push buttons are the outputs of the
sl PR D111 ] nilinry. outputs and the 1ast o
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INCASE
SIGNAL EFFICIENCY.

That’s what Gates Solid Statesman Limiting Amplifier will
do for your station. It brings broadcast signals up to maximum
efficiency by controlling audio levels instantaneously, automatically.

The Gates Limiter attacks modulation problems — in just
3 to 5 microseconds (without audible clipping) and a 30:1
compression ratio allows 99.5% modulation.

Asymmetrical limiting is provided for AM stations, permitting
positive peak modulation levels of 110% or 120% with negative
peaks limited to 100%, thus producing a louder sounding signal.

Want to hear more? Write or call for full information. Gates
Radio Company, a Division of Harris-Intertype Corporation,
Quincy, Illinois 62301. Telephone (217) 222-8200.

0B LIMITING

H 1§
08P SHIHIAI FRL K

" MaRRIS |
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Remote delegation pane! at top. Below is
central recorder control panel.

Mixing unit control panel.

are the output program feed from
the two-channel mixer panel.

Lock-out interlocking logic pre-
vents round-robin feedback possi-
bility if an attempt is made to feed
any recorder output into its own
input.

Another unique built-in, fail-safe
“memory” logic was designed into
the control circuitry. To prevent op-
erator error, a sequence of inter-
locking prevents reassignment of a
machine if it is in a selected and
operating condition. This feature
also prevents inadvertent dropping
and redialing of an input source if
assignment of a machine has been
made.

The upper control panel in rack
4 to the right of the main control
matrix contains the remote control
delegation push button configura-
tion. Here the desired reel-to-reel
tape recorder or the cartridge re-
corder playback output is selected
for remote delegation of starting or
stopping the desired machine from
any of three remote locations.

After a program has been se-
lected and recorded, insertion into
a live program by remotely control-
ling the tape recorders at the de-
sired time eliminates the necessity
to hand carry the finished recorded
cartridge program to any of the 23
studios.

Another fail-safe interlock mem-
ory logic is designed into this re-
mote control delegation. When se-
lection of a machine is made, dele-
gation of the control of the machine
is assigned to the desired remote
location by the push buttons located
on the right side of the panel. At the
remote location, a small control
panel equipped with two push but-
tons and a tally light is wired into
the delegation panel.

When the delegation is made,
both locations receive an A-OK
tally light to indicate readiness. This
feedback information indicates to
both operations areas that:

1. The assignment of a playback

function is made, and

2. All proper preparatory steps

were taken:

a. machine is loaded with tape

b. all operating modes are in
proper playback positions,
and

c. the machine is not being
used for another purpose.

When the remote START button
is depressed and the machine starts,

BROADCAST ENGINEERING



The
Performance Picture

Looks Great with
BIALKON Orthicons

e New warranty— now extended to 1800 hours

e New non-stick capabilities mean long, long life

o No linear decline in sensitivity

e Five BIALKON camera tube types* now can replace
80 industry types

You get more with RCA BIALKON orthicons—in initial

performance, hours on-air per your dollar, and

in-camera stability.

See your RCA Field Engineer for full information about
the five BIALKON camera tube types, now available
from your RCA Broadcast Tube Distributor.

RCA Electronic Components, Harrison, N.J. 07029.

*Bialkali photocathode, el
electronically conducting " 4
glass target image orthicon 3

g
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Operator monitoring audio for VOA program in one of its 23 studios.

a GO tally lamp is lighted at both
the remote location and in the cen-
tral control panel to indicate the
operation was executed. Also in-
cluded is a lock-out tally if by some
reason the tape breaks or the cart-
ridge recording is over.

Directly below the delegation
panel is the record control center.
It is divided into equipment groups
indicating all of the control func-
tions associated with starting, stop-
ping, recording and a READY sta-
tus indicator tally lamp. The
READY light provides feedback in-
formation to confirm that the parti-
cular recording machine has been
prepared for operation and that ac-
tual operation is possible, that tape
has been threaded and/or a cart-
ridge is inserted into the recorder
as well as whether the machine is in
the RECORD mode.

Rack 5 contains a 4-channel
mixer to feed either into individual
or combined dual output. Channel 1
output is equipped with a graphic
equalizer and the mixer re-enters
the central matrix program selector.

Lockout interlocking also was de-
signed into the unit to prevent a
round-robin feedback from output
to input. Monitor over-ride selec-
tion for the high-quality monitor
can be assigned to either select the
“cue position” of each mixer input

16

or the pre- or post-equalized output
feed.

Assignment of the output fecds
are individually selectable to any of
four remote stations simultaneously
or individually with interlocking to
prevent dual program output.

Rack 6 contains all of the ampli-
fier plug-in modules and the ma-
trix relay switching plug-in modules.

The jack fields have divided into
two functions: the top bank are
considered as “Test” points for
all circuits, and the lower group are
for actual cross-patching. An oper-
ational advantage is thus gained as
an operator can easily find a circuit
and is not concerned with a possi-
ble mis-patch that can occur when
the multiples are mixed within the
nest of normaling jacks.

The second main feature of the
operations studio is the console desk
shown in the foreground. It is
equipped with two sets of beeper or
recorder coupler telephone company
instruments. These phone lines are
also connected to the House Mon-
itor “Strowger” dial selector as pro-
gram input sources for dial selec-
tion.

The operating center panel has a
provision for accepting and select-
ing either of two 2-way program
feeds with instant talkback and pro-
gram line-up facilities. Speaker-

muting and monitor provisions are
included in the rectangular cut-out
in the panel.

The combined output of the 2-
way program is fed as an input to
the House Monitor system and all
interested program sections may lis-
ten to both sides of the programs.

A foot-switch remote control unit
is mounted beneath the operator
console. This remote control fea-
ture allows the editor to control the
#+1 recorder in STOP, START,
REWIND, FAST FORWARD
modes by depressing, lifting or po-
sitioning his foot to the left or right.
The foot switch/defeat button either
selects or locks out this provision.

All operations have tally light in-
dications and are of the push-ON
push-OFF type with all electronic
interlocking using solid-state logic
and magnetic latching plug-in re-
lays.

Editor’s Note: Obviously, this is
a highly complex operation. How-
ever, this system was needed to
overcome VOA programming prob-
lems. ETV stations with compli-
cated programming and stations
considering the “all news concept”
should get some ideas for efficient
program control. Less complex ver-
sions of this layout can be con-
structed for remote duty or studio
control.

BROADCAST ENGINEERING



Four reliable reasons why |

experienced broadcast engineers

prefer Nems-Clarke equipment
...NOW available from DEI

In the broadcast industry, the
Model FIM-120E (WXzC) quality, reliability, accuracy, and
durability of Nems-Clarke equipment have earned it a reputa-
tion that is unique. DE], now manufacturing and distributing
this famous equipment, can assure you that it will continue to
adhere to the same high standards that built this unmatched
reputation.

Field Intensity Meter Model FIM-120E A compact, lightweight,
portable instrument for measurements in the 540 to 1600 kHz range. Sensi-
tivity range is from 10 uv per meter to 10 v per meter. Performance data
includes a 540 to 1600 kHz frequency range and a 10 uv/m to 10 v/m
intensity range. Power supplied ‘by internal alkaline batteries, insures
operation at 32°F and below and can be calibrated at any frequency at either high or low temperatures. Both
linear and logarithmic indications permit use with recording equipment. Accuracy of this unit is essentially
independent of battery voltage ambient temperature and modulation. Accuracy, linearity, and stability are

" vastly superior to any currently available solid state
field intensity meter. Over 1,000 of these field-proven
units are currently in use.

Field Intensity Meter Model FIM-107A (Test
Set) Includes in one portable unit a radio receiver
of laboratory quality with a metered output and an I

Model FIM-107A (Test Set)

accurately calibrated signal generator. It covers a
frequency range of 54 to 240 mHz without band
changing. Operates from automobile batteries or

i standard 117 vac line. Performance data includes a
1.0 uv sensitivity. Signal generator output level is adjustable from 1 uv to o.l.v. A calibrated dipole provides
1.6 uv/m to 16 v/m field intensity measurements at 54 mHz.

Model PM-112

Phase Monitor Model PM-112 This new solid-state unit replaces
our model 108E and monitors phase and current relationships in direc-
tional AM arrays. Adaptable to remote control. Provision for switching
of day-night reference levels can be provided. Performance data in-
cludes 1 degree phase accuracy, 0.5 degree phase resolution and 2%
repeatable current accuracy. Will monitor up to 9 towers. Outputs are
available for a digital voltmeter to provide increased resolution. Well
over 100 of these units are now in world-wide use.

Precision Phase Monitor Model PPM-101 This unit is designed for
use with critical directional AM arrays where a high degree of resolu-
tion and stability is required. Provides both phase and current indica-
tions. Contains digital counter. Nuvistor and solid-state design. Repeat-
able phase accuracy is 0.1 degree, phase resolution is 0.1 degree and
repeatable current accuracy is within *0.1%. Will monitor up to 12 towers. Model PPM-101

For full specifications, spares or service for these and other DEI/Nems- Clarke equipment, call or write today.

e ——— e
Nems-Clarke Equipment: Recognized as the Standard in the Broadcast Industry for Years

\Wg DEI

DEVELOPMENT
MANUFACTURING

ROCKVILLE, MARYLAND (301) 762-5700; TWX: 710-828-9783; TELEX: 089602 » LOS ANGELES,
CALIFORNIA (213) 670-4815 e INTERNATIONAL: ROCKVILLE, MARYLAND e CABLE: DEIUSA;

INTELEX: 64102 o Sales Representatives: Rome, Italy » London, England © Madrid, Spain e Tel Aviv, Israei ¢
Bromma, Sweden e Rijswijk, Holland ¢ Koln, Germany ¢ Paris, France ¢ Zurich, Switzerland ¢ Oslo, Norway
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Defense Electronics, Inc.

PRODUCERS OF
DEIm NEMS-CLARKE
EQUIPMENT
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A new
dimension in
videotaping
made
possible by

“Scotch” Brand
Color Tape Plus

C vV ial Ll

Electography is immediate. Lets
you complete complex program-
ming in hours. You see your work
as you go. You're free to experi-
ment...be more daring. You can
use slow motion, fast motion, stop
motion and reverse action. You can
go out on location. Combine all
types of existing footage (stills,
film) with new footage. Edit in-
stantly...electronically with 30
frame per second precision.
“Scotch’ Brand Video Tape No.
399, Color Tape Plus, delivers the
ultimate in electography. Gives you
the response and full compatibil-
ity you need to make it all possible.
Lets you use the most subtle light-
ing techniques. Gives you true col-
ors...more dynamic black and
whites. .. multiple generation cop-
ies undistinguishable from the
master tape.

Want more information on elec-
tography and how you can take full
advantage of this complete crea-
tive medium? Write: 3M Company,
Magnetic Products Divi- geg paew
sion, 3M Center, St.

Paul, Minn. 55101.

F'3COTCH! 7 (S A STERED TRADEMARK OF 3M €O



Service Jig for the

TK-42 Viewfinder

Repairing a troublesome view-
finder on an RCA TK-42 color
camera at WFLA-TV once meant
tying up the entire camera chain.
We overcame this problem by con-
structing a test jig.

By using a test jig, it is possible
to restore the camera to service on
an emergency basis by connecting
an external monitor. Meanwhile, the
viewfinder can be serviced in the
shop where it is more convenient.
This method will separate camera
and viewfinder troubles and it will

by A. A. Kelley*

aid troubleshooting most intermit-
tent viewfinder operations.

We built a jig by mounting two
%’ aluminum angles on a 17”7 x
12” chassis and adjusting the spac-
ing to fit a viewfinder. Cutoffs were
sawed from the chassis top to clean
the miniature front operating con-
trols and permit access to the util-
ity module. Various connections to
the viewfinder were made by using
a short flexible cable that could be
plugged in after the viewfinder was
in place.

Viewfinder on the service jig ready for servicing.

20

Three power supply voltages are
needed: + 12 volts DC, —12 volts
DC and 4200 volts DC. These
supply circuits are wired into the
vacant space at the rear of the
chassis, with the extreme rear ver-
tical edge reserved for the two
power transistors and the input coax
connectors. By keeping the transis-
tors well separated and using silicon
grease, it has proved to be an ade-
quate heat sink.

The transistor regulator circuits
are simple to construct, but some
regulation problems may arise. In
our cameras, the + 12 volt supply
powers the sweep circuits. The cur-
rent requirements are thus greater
than the —12 volt supply. Some
viewfinders use a —12 volt supply
for sweeps, thus increasing the
drain. If the —12 volt varies, mak-
ing regulation a problem when the
viewfinder is connected, a PNP
transistor (such as a 2N1132)
should be added to the 2N1022A
regulator in the + 12 volt supply
circuit.

The 412 volt supply is not crit-
ical since it is used mainly in the
kine brightness central circuit. We
used a spare TA3A power trans-
former, but almost any transformer
should work if the value of the 6K
resistor is adjusted to give 200 volts
under load.

After the voltages have been ap-
plied and a test signal patched to
the jig, the viewfinder is ready for
servicing. The front panel meter
often is useful for spotting overloads
and diagnosing other troubles. Once
in operation, the jig will work for
long periods of time without over-
heating, making this unit a prac-
tical, timesaving aid. A

*Engineering Supervisor WFLA-TV, Tampa, Florida
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EDP SYSTEM

speeds logging and record handling

By Phil Dean*

KSTP-TV has taken early ad-
vantage of the adaptability of elec-
tronic data processing equipment
for broadcast program logging and
accounting uses to develop what is
probably one of the most modern
and efficient EDP set-ups in opera-
tion at TV stations today.

With the competitive situation de-
manding almost instantaneous an-
swers for clients, local and regional
as well as national, the need for a
highly efficient and more rapid sys-
tem of handling the data was not
just obvious, it was imperative.

We needed a system that would
provide an up-to-the-minute status
of all commercial accounts at a
glance, a system which would be
handled easily by station staff, and
a system which would enable us to
broaden the base of our require-
ments with additional equipment.

Our initial system consists of an
026 Keypunch, an 077 Collator, an
082 Sorter, a 403 Printer, a 514
reproducer and a 557 Alphabetic
Interpreter.

The focal point of our IBM-EDP
system is the traffic board. It con-
sists of Kardex folders containing
approximately 80 pockets on each
side. The bottom edge of the Kar-
dex pocket has a transparent cover,
allowing visual reference to the tab
card.

*Phil Dean & Associates

The service order from the sales
department is a basic item from
which all the information is ob-
tained. The order is coded to show
the pertinent program information,
agency, client, contract, product,
program type, schedule time, start-
ing date, and ending date. A tab
card containing this information is
key punched from the service order.
The card is run through the alpha-
betic interpreter to identify the start-
ing time, ending time, program title,
sponsor, length, starting date, end-
ing date, and applicable rate. This
is easily read through the visible
portion of the Kardex pocket.

After interpreting the tab card,
it is forwarded to the radio and/or
television traffic clerk for verifica-
tion and filing. Each card is filed
in the pocket according to time and
date. If it is not a current schedule,
it will be filed in the pocket behind
the current card. In this manner,
we have ready access to any par-
ticular time and/or day to show
what is already sold. Thus, by sim-
ply opening the appropriate Kardex
pocket, the program operator has
a visible record of all bookings
sold and/or available time. To as-
sist in the visual determination of
the status of the traffic board, color-
coded tab cards are used. For
example, the white card indicates a
commercial announcement, green
indicates a 10-second station break,
the salmon is for network programs

Program log being prepared from traffic board cards.
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and a blue card signifies a local
program.

To prepare a program log, the
traffic clerk gives the current mas-
ter cards to the tabulating opera-
tor for reproduction. The cards are
returned immediately to the traffic
clerk, who refiles them.

This operation takes about three
to five minutes. While the traffic
clerk is pulling the cards from one
board, the IBM operator is repro-
ducing the sct pulled from the pre-
vious board.

From the reproduced cards, the
IBM operator prepares the opera-
tional log on a continuous ditto
master form. This log is returned
to the traffic clerk for insertion of
public service announcements and
program commercials to complete
the schedule for the day. The mas-
ter log is sent to the continuity de-
partment for insertion of all miss-
ing information regarding film num-
bers, studio sequence, and other de-
tails.

In addition to the preparation of
the daily operational log and month
end invoice, the IBM installation
enables us to prepare a weekly sales
report, semi-monthly sales forecast,
program revenue reports, program
and announcement statistics for
FCC application, age analysis and
a host of other statistical reports.

Just as our processing has
evolved in an orderly, justified man-
ner at KSTP, we will have a “phas-
ing” of computer development fol-
lowed with an initial transfer of ex-
isting punch card system applica-
tions on a minimum configuration
1130 computer. Subsequently, pay-
roll and mechanized log file appli-
cations will be installed on the com-
puter. At this point, the computer
will be expanded to include faster
printing and more on-line storage
and a full TV, AM and FM pro-
gramming data base installed for on-
line control of programs, commer-
cial messages, logs and availabili-
ties.

Additionally, we will augment
this computer system with a com-
munications adapter making possi-
ble communications from remote
locations directly into the computer.

The IBM 1130 can be expanded
to an IBM 1800 Control System
which can provide multiple station
on-line inquiry of the data base and
ultimately, computer control of sta-
tion program step sequencing. A

BROADCAST ENGINEERING
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The Shure SM58 seif-windscreened unidirectional micro-
phone is ideal for broadcast uses such as remote news,
sperts, interview and vocal recordings because it elimi-
nates or minimizes the irritating “pop” caused by ex-
plosive breath sounds. With the SM58 you will have the
peace-of-mind assurance thai you're delivering the quality
audio that goes with pop-free pickup. It's great for studio
announcing, too-—or wherever the announcer or vocalist
has the audio-degrading habit of “mouthing” the micro-
phone. Of course, the same filters that eliminate pop also
do away with the necessity for an add-on windscreen in
outdoor uses.

On the other hand, the unusually effective unidirectional
cardioid pickup pettern (unitorm at al/l frequencies, in all
planes) means that it is a real problem-solver where back-
ground noise is high or where the microphone must be
cperated at some distance frem the performer. Incidentally,

THIS MICROPHONE
SUPPRESSES “POP”
...EVEN IN THE
TIGHT CLOSE-UP
“DANGER ZONE”

but very important, the SM58 tends to control the low
frequency “boominess” that is usually accented by close-
up microphones.

All in all, close up or at a distance, the Shure SM58 solves
the kind of ever-present perplexing problems the audio
engineer may have felt were necessary evils. The SM58
might well be the finest all-purpose hand-held microphone
in manufacture today. And, all things considered, it is
moderate in cost.

Other features: the complete pop-proof filter assembly is
instantly replaceable in the field, without tools. Filters
can be easily cleaned, too. Stand or hand operation. De-
tachable cable. Rubber-mounted cartridge minimizes han-
dling noise. Special TV-tested non-glare finish.

For additional information, write directly to Mr. Robert
Carr, Manager of Professional Products Division, Shure
Brothers, Inc., 222 Hartrey Ave., Evanston, I!linois 60204.

o

SELF-WINDSCREENED UNIDIRECTIONAL DYNAMIC MICROPHONE

OTHER SHURE PROFESSIONAL MICROPHONES...FOR SUPERIOR AUDIO

MODEL SM5
CARBIOID BOOM DYNAMIC

Because its cardioid directional
pattern is uniguely uniform with
trequency and symmetrical about
its axis, the SM5 is singularly in-
dependent of the effects of en-
vironmert. Even in extreme
shooting situations (such as with
tight sets, lcw ceilings, hard walls,
loaw microphone angles, traffic or
air-conditibner noise and rumbie
and changing distance) the SM5
minimizes sound coloration and
ambient noise pickup.

MODEL SM76 MODEL SM50
%’ OMNIDIRECTIONAL OMNIDIRECTIONAL
DYNAMIC DYNAMIC

Self-windscreened and
pop-free for news, sports,
remotes, and interviews.
Also ideal for many stu-
dio and controtl room ap-
plications. Comfortably

Ideal for interviews and
audience participation,
yet unusually smooth
wide range resporise (40-
20 KC) for critical music
reproduction. Instantly

detachable from stand. balanced for hand or
Steel case with Cannon stand wuse. Natural re-
connector. sponse.

Circle Item |1 on Tech Data Card
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Join the

FM News
Network
Automatically

By Charles E. Gustafson*

When automatic insertion of net-
work newscasts was first considered
at WSEO-FM (see article in July,
1968 issue of Broadcast Engineer-
ing), we found that many tone re-
ceivers available to turn the net-
work tones into relay closures were
either very expensive (close to
$1100.00) or unreliable. After
working with the manufacturer of
one of these units for a period of
time, we decided that we could de-
vise a simple, reliable system of our
own. We built the unit described in
this article for about $100.00, and
it has worked perfectly.

Instead of using the two carrier
frequencies and four carrier shifts
as sent out by the ABC network,
the unit detailed uses one of the
carrier frequencies and a matrix
controlled by a digital clock to se-
lect what the tone sent out is to do.

The ABC-FM newscasts contain
three tones, one at the beginning

*Director of Engineering WKMI, WSEO
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(15 minutes after the hour), one at
a breakaway point for a local com-
mercial (at 19 minutes after the
hour) and an end tone (at 20 min-
utes after the hour). All tones used
contain a 5,000 Hz carrier. This
unit detects the carrier and the mat-
rix controlled by the clock and
switches the desired “start”, “break-
away”, or “end” function.

An added feature of this design
is that the 5,000 Hz carrier detected
in this unit also is a part of the ABC
“News Alert” tone. This tone will
activate the receiver described in
this article. A section of the matrix
activates an alarm indicating the
reception of a tone at a time other
than that normally used for FM
newscasts.

Receiver Modification

The tone receiver (Fig. 1) is a
modified Gates/ATC auxiliary cue
receiver from their “Criterion” ser-
ies cartridge machine. The unit re-
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quires approximately —38 volts un-
regulated and —22.5 volts regu-
lated which is supplied by the mat-
rix unit. You may either buy a
Gates/ATC part #31-1005 Auxil-
iary Cue Amplifier from Gates Ra-
dio Company/Automatic Tape Con-
trol Division or build it yourself.

If you buy the unit from Gates/
ATC, it must be modified as fol-
lows: Remove R-501, a 47,000 ohm
resistor between C-501 and pin 7 of
the Jones Plug. Connect C-501 di-
rectly to pin 7. Remove L-501, a
5.0 mh Toroid Inductor and replace
it with a Gates/ATC part =20-
2003 500 mh Toroid Inductor. This
part is critical to the operation of
the receiver. Whether building or re-
working the receiver, this part must
be the one specified. Remove C-503,
a 0.068 ufd capacitor, and replace
it with a 0.002 ufd “Mylar Type”
capacitor.

It may be necessary to try several
capacitors to find one that resonates

the unit to 5,000 Hz. The frequency
response of the unit is fairly sharp
so that careful selection of capacitor
C-503 may be necessary.

The construction of the matrix
unit is straight forward and should
present no problems. One note of
caution, however, is that relay K-6
should be the unit specified in the
parts list since it must be tuned to
around 5,000 Hz by capacitor C-2
across its coil.

Unit Operation

When 24 volts DC is present be-
tween terminals 4 and 6, K-1 pulls
in, preparing paths between termi-
nals 1 and 2 and relays K-3 and
K-4. As the digital clock sets 5 in
the minutes column, K-3 closes.
This prepares a path from the tone
receiver relay K-6 through K-3 to
terminal 7, which is connected to
PL-11 of the control unit. When

the start tone is received from the
network, K-6 closes and activates
the control unit. As the digital clock
goes to 6 in the minutes column,
K-3 restores. When the digital clock
comes to 9 in the minutes column,
K-4 pulls in. It then prepares a path
between tone receiver relay K-6 and
terminal 8, which is connected to
PL-12 of the contro! unit.

Once a brcakaway tone is re-
ceived from the network, K-6 closes
and activates the control unit. As
the digital clock rolls to 2 in the
tens column and O in the minutes
column, relays K-1 and K-4 restore
and relays K-2 and K-5 make. A
path is now completed to terminal
9. This terminal is connected to PL-
13 of the control unit and relay
K-6. When the network “end” tone
is received, K-6 activates the con-
trol unit. As the digital clock moves
to 1 in the minutes column, K-5
restores and as it moves to 3 in the
tens column, K-2 restores.

o PIN 3
R502 R503 < 3.3K
1K § €502
Q501 " Q502
IN508 —¢ IN1183 [ PIN10
PIN7 R501 C501 0.1 uF
47K 0.1pF
R506 § 4.7K
RS04 S 15K
§ 1501 CR501 1N3255
RS05 3 4. 7K
i CR502 Z& 1IN3255
PIN 1 €503
o— - - % =
PIN5
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It's What’s
at both
ends that

In any audio recording cor reproducing system the
input and output transducers represent the maost
critical link.

Take microphones, for example. They should perform
the task of converting sound waves into electrical
impulses with absolute faithfulness. AKG microphonas
are characterized by extended wide range and smooth
response. They are an unsurpassed investment value.

On the output side . .. headphones should convert
electrical impulses intc audible sound of ultimate
fidelity. Listen to natural, clean sound through AKG

S

headphones and discover the only “humanized” head-
phcnes available-. . . scientifically designed to com-
plement the characteristics of human hearing.

Ask any professional — the trademark AKG is synon-
ymous with the highest standards in guality and
performance. -

MICROPHONES - HEADPHONES

DISTRIBUTED BY
NORTH AMERICAN PHILIPS COMPANY, INC.
100 EA3T 42nd STREET, NEW YORK, NEW YORKX 10017
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The interconnection of the unit

matrix ATC Digital
terminal clock terminal other digital clocks.
number number Connect so that there is:
1— -5 24 volts DC when clock is showing 5 minutes
column.
2— 119 24 volts DC when the clock is showing 9 in the
minutes column.
3— 11-10 24 volts DC when the clock is showing 0 in the
column.
4 J1-12 24 volts DC when the clock is showing 1 in the
tens column.
5— Nn-13 24 volts DC when the clock is showing 2 in the
tens column.
6— 11-33 Common voltage.
If the digital clock uses a voltage other than 24
volts DC, change K-1 thru K-5 to correspond to
the clocks voltage.
OTHER CONNECTIONS:
J— ... aDoaaas B0 DTVt 31G § oM 92 0 o S AT Control unit terminal PL-11
el o P N Tt o o ol Control unit terminal PL-12
O=SulCam ... W e o e e RN Control unit terminal PL-13
OSSR . oo [ i B e i £ e e e e (o A F ST SR P coti Control unit terminal PL-15
R External SPST (n. c.) switch
12 e w - . . A . A External SPST (n. c.) switch. If not used short 11 to 12.
1= i IR W W External lamp (24 volts) or alarm (negative)
[l IR o, . = . External lamp (24 volts) or alarm (positive)
D e i 0 o o P Audio input at 600 ohms (approximately O level)
P S Audio input at 600 ohms (approximately O level)
PARTS LIST:
Matrix Unit:
K1l thru K-7 ...t Potter and Brunfield # KHP17D11 24 volts DC 4PDT relays.
Colgomiicn, o | Gowm m s B ISR 1000 ufd.50 vdc Efectrolytic capacitor.
Ci2 Y s - Foh it AT TYT Y. TR iRe 2 1 ufd/50 vdc Electrolytic capacitor.
Rl 10 uhm 1 watt carbon resistor.
R oo e . .. P e WY e RO E 1,500 ohm carbon potentiometer.
D-1thru D4 ....... R R T G o o0 0 G7r'a i 13 Jolf | mios 1N3255 Silicon Diodes.
DS 1IN3028B Zener Diode (22 volts—5%)
1wy, ¥y, = .. . ks e . . e B TP G s e 25.2 volts @ 1.0 amp. Transformer
2 ST E e 600 ohm line to 600 ohm line audio transformer.
SN . L B D= W 000 S e SPST Toggle switch.
S T 5. 1B ETY S PR TYIe SPST (normally closed) push button switch.
HEL e B e B i Neon Pilot lamp with hoider.
HER T 0 o o BN PR e e oY) o Tl 0 o 0 © 700,06 0 # 1820 24 volt Pilot lamp with holder.
TBINY v i - - - BT e Yy s Cinch Jones # 20-14QY Terminal strip.
SO-1 ... Cinch Jones # S-310-AB (not needed if not using the
Gates/ATC Cue amplifier)
Fol s e e ot e e e e e e el e <« eutg Fuse with holder (%2 ampere)
Cue Amplifier:
C-501,502 . 0.1ufd/200 volt DC Capacitor.
C-503 ... selected 0.002 ufd/600 volt DC “Mylar Film" type capacitor.
R-501 Not used (15,000 ohm resistor)
(All resistors are Y2 watt 10% carbon)
R-502, 504 o 15,000 ohm resistor
RISOS P i n ot ot STl et ST i Lot - e o 81 e s . 3,300 ohm resistor
R-505,506 ... 4,700 ohm resistor
IEE08 e e 4 4E e G T Gates/ATC part # 20-2003 500 mh Toroid Inductor
CR-501, 502 ... o 1N3255 Silicon Diode
L T PN SRS o o e 2N508 Transistor
Q502 2N1183 Transistor
28

News Alert Feature

Another feature of the unit is
that a tone from the network acti-
vates K-7 when K-3, K-4, and K-5
are in their normal positions. This
relay holds and alerts the station
that an ABC ‘“News Alert” tone has
been received. (The “News Alert”
tone uses the same carrier frequency
as the FM Network cue tones).

The digital clock should be ad-
justed to change minutes at 30 sec-
onds after the minute. This will al-
low some leeway so that the start
tone can come anytime between
14:30 and 15:30, the breakaway
tone between 18:30 and 19:30, and
the end tone between 19:30 and
20:30. All tones are scheduled to
be sent within a few seconds of the
minute, so there is a 30-second lee-
way.
Switch S-2 releases the holding
circuit for the “News Alert” tone.
A remote release switch (normally
closed) may be placed between ter-
minals 11 and 12. PL-2 lights when
K-7 is holding, indicating a “News
Alert” has been received. An ex-
ternal lamp (24 volts) or an audible
alarm (such as a Mallory Sonalert)
may be placed between terminals 13
and 14. Note that terminal 13 is
negative and terminal 14 is positive.

After the unit has been built, ad-
just R-2 for a Zener static current
of 11.5 milliamps with the tone re-
ceiver disconnected.

T-2 isolates the audio input to
the tone receiver. The input level
should be approximately “0” dB.
Adjust for proper operation without
tripping on audio harmonics. There
should be no audio present above
4,400 Hz at the input to the tone
receiver. The network passes all
material through 4,400 Hz low pass
filters before inserting their control
tones.

This unit has operated at WSEO-
FM since early May and has per-
formed without fail. It has proved
to be a reliable and certainly eco-
nomical way to automatically join
the ABC-FM Network for sched-
uled newscasts, and to alert the sta-
tion of upcoming “News Alerts”
from the network. The unit was de-
signed to operate with a Gates/
ATC automation system, but can
easily be adapted to work with other
systems. A
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AN INDUSTRY FIRST!

Automatic Luminance/Chrominance

control using standard VITS
as reference

The new Central Dynamics network

video processing amplifier Model 2084

from Central Dynamics—
leaders in proc.amp. technology

The new 2084, latest member of Central Dyna-  2085: Provides the same facilities as the new 2084,
mic’s full range of video processing amplifiers, but with manual control. White stretch unit
offers complete processing of all essential signal optional.

components combined with the Automatic Lumi- )
nance /Chrominance control! feature. Other proc. 2083:
amps. you will want to investigate:

Designed on the same concepts as the 2085,
but with facilities making it suitable for studio
output video signal processing.

2080D: Fortransmitter input operation.

No other company has had more experience in the development of proc. amp. technology
over the past five years than Central Dynamics. Write for your copy of the most helpful book-
let a TV station engineer could have: “Processing Amplifier Technology”. No charge or
obligation.

< CENTRAL DYNAMICS CORPORATION

Cherry Hill Industrial Park, Cherry Hill, New Jersey 08034, Phone (609) 424-33800

Circle Item 13 on Tech Data Card
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A multiplexer
that reduces
switching
problems

by Don Freeman
Chief Engineer, WUSF-FM, TV

The WUSF television master
control room is used for two chan-

nel closed circuit television oper-
~ ation during the day. The CCTV
traffic department handles schedu-
ling and provides the MCR en-
gineer with a log similar to an air
log. With two VTR’s and two film
chains, any combination of film or
video tape programming can be ac-
commodated. When a CCTV chan-
nel is not being used for a program,
a slide and music are “aired” on
that channel.

In the late afternoon, CCTV op-
erations end and Channel 16 open
circuit programming begins, Pro-
gram sources are live, film, and
video tape. Cartridge tape and slides
are used almost exclusively for sta-
tion break announcements. One
bank of the MCR switcher is used
for air switching.

Simultaneous starting of different
programs on the two closed circuit
channels is difficult, If slide and
music are being aired, the music
must be cut before the program be-
gins. The correct projector(s) and/
or VTR(’s) must be started. Then
the appropriate sources must be
taken on the video switchers. This
complexity was compounded by the
fact that the audio was switched
manually during film programs.
Manually switching audio for film
programs, selecting the correct
audio, and switching it into the cor-
rect CCTV channel were straws
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breaking the MCR engineer’s back,
causing many switching errors. The
need was clear: eliminate, or at
least minimize, switching of audio
by the MCR engineer.

The first objective in attacking
the problem was to eliminate man-
ual film audio switching. The video
switcher has audio-follow-video ca-
pability. However, since our two
film cameras are used with a four
input - two output optical multi-
plexer, the audio-follow-video por-
tion of the video switcher was not
used during film programs. The op-
tical multiplexer provided no switch-
ing of audio.

The optical multiplexer is a four
input - two output device for rout-
ing light into the two film cameras.
Optical multiplexer inputs are: (1)
slide projector 1, (2) film projector
2, (3) slide projector 3, (4) film pro-
jector 4. Output 1 of the optical
multiplexer is the optical input of
film camera 1, and output 2 feeds
film camera 2.

Since the optical multiplexer did
not switch audio, a means was
needed for routing correct projec-
tor audio to the FILM 1 and FILM
2 audio inputs of the audio follower,
When projector 2 shows into film
camera 1, projector 2 audio should
be sent to the FILM 1 audio input
of the audio follower. When pro-
jector 2 shows into film camera 2,
projector 2 audio should be sent to
the FILM 2 audio input of the
audio follower. Similarly, projector
4 audio should be sent to the cor-
rect FILM 1 or FILM 2 audio fol-

Rack mounted multiplexer show-
ing placement of relays.

lower input when projector 4 shows
into a film camera.

The device constructed to pro-
vide the projector audio switching is
called an audio multiplexer because
the switching of audio occurs simul-
tancously with the “switching” of
light in the optical multiplexer.

Fig. 1 indicates how projector
audios are switched in the audio
multiplexer. K1 energizes when film
projector 2 shows into film camera
I. K1 and K3 energize when film
projector 2 shows into film camera
2. K2 energizes when film projec-
tor 4 shows into film camera 2. K2
and K3 energize when film projec-
tor 4 shows into camera 1.

Optical multiplexer tally light
voltages are used to actuate K1, K2,
and K3. In Fig. 2 the top left in-
coming tally light line (P2 into C1)
is at -24 volts when projector 2
shows into camera 1, and energizes
K1. The second tally light line (P2
into C2) is at -24 volts when pro-
jector 2 shows camera 1 and ener-
gizes K1 and K3. When projector
4 shows into camera 2 the third
tally light line (P4 into C2) is at
-24 volts and K2 energizes. The
fourth tally light line (P4 into C1) is
at -24 volts when projector 4 shows
into camera 1, energizing K2 and
K3.

Tally light voltages were obtained
by splicing into the remote control
line of the optical multiplexer. Di-
odes maintain isolation between the
tally light lines. The relays used
have a high resistance coil so that
the current drain on the optical
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multiplexer tally light circuits is low.

Since the relays used in the audio
multiplexer are double-throw types,
when K1 or K2 is de-energized,
audio for use over slide can be sent
through the normally closed con-
tacts. It was decided to add relays
so that “audio over slide” could be
selected from cartridge tape 1 (CT
1), cartridge tape 2 (CT 2), or con-
tinuous music tape (CMT). The
continuous music tape audio is

_______

sent out over the closed circuit
channels with an ID slide to facili-
tate adjustment of classroom re-
ceivers prior to a program.

As shown in Fig. 3, K4, K5,
and K6 select audio for use over
slide video. The audio selected by
K4, K5, or K6 is split and sent to
K1 and K2. K4 and K5 will not
operate unless the console “CT EN-
ABLE” switch is on. If the “CT
ENABLE” switch is on and the
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TO AUDIO FOLLOWER
FILM 1 INPUT

PROJ. 42 T—j

AUDIO €
bl

O ——e————}
ey
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L (LA e s
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Fig. 5 Audio multiplexer switching.
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console CT 1 START button is
pressed, K4 energizes and K5 de-
energizes. Then if the CT 2 START
button is pressed, K5 energizes and
K4 de-energizes. K6 energizes when
the console CMT ENABLE switch
is on.

Fig. 4 shows that K4 or K5
can be energized by pressing one
of the CT START buttons. If CT 1
START is pressed (CT ENABLE
switch closed, of course), K4 ener-
gizes. As K4 energizes, a hold cir-
cuit is formed through a normally
open set of K4 contacts in series
with a normally closed set of K5
contacts. K4 will remain energized
until K5 energizes or the CT EN-
ABLE switch is opened.

When the CT 2 START button
is depressed, K5 energizes and the
K4 hold circuit is broken, causing
K4 to de-energize. K5 now has a
hold circuit through a normally
open set of K5 contacts in series
with a normally closed set of K4
contacts. K5 will remain energized
until K4 energizes or the CT EN-
ABLE switch is opened. Another
set of contacts on the CT START
buttons are used to start the cart-
ridge tape machines. For simplicity
these contacts were omitted from
Fig. 4.

So far this discussion has cov-
ered the control circuitry of the
audio multiplexer. The actual
switching of audio is shown in Fig.
5. Notice that unused audio in-
puts are terminated in 600 ohms.
Some of the contacts of K4, K5, and
K6 are not shown since they are
unused, or are used for control cir-
cuit functions.

The relays used in constructing
the audio multiplexer are Potter
and Brumfield type KHP 17DI11.
Diodes used are 5A2’s, but any
power diode should work. The mul-
tiplexer is built on a rack mounted
aluminum chassis. Jones plugs are
used for interconnection between
the audio multiplexer, console but-
tons, and audio follower. By using
some ‘“‘junk-box” parts, the audio
multiplexer was constructed for less
than $40. The estimated parts cost,
using all new parts, is about $60.

Use of the audio multiplexer has
simplified switching problems and
reduced errors, especially during
simultaneous two channel opera-
tions. It has eliminated the once
frequent problem of “crossed au-
dios” during simultaneous two
channel programs. A
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Understanding Transistor

[ | ] n
Au dlo C I rc u Its Part 2 ot a six-part series/by Norman H. Crowhurst

In the Part 1 of this series, the
basic parameters of transistors as
related to audio were introduced.

To illustrate some typical problems,
Part 2 will start with the design of
a unit to insert a low frequency

18db
FEEDBACK
c2 3
Cl
—p—{ c4
-3db -3db
-3db 141.4 Hz 141.4 Hz ( :
50 Hz = = -3db
50 Hz
Fig. 2-1 The basic circuit that is the subject for discussion in this article. This will

yield a 24 db/octave roll-off below 50 Hz, the 3 db turnover point. The problem is
to incorporate this into a transistorized unit.

& S, e L [
0 y/ e
— /| /’F{ ) o [ = T
£ = 50 ,.’7—‘
— /L 7 /é’ffk’
-10 B f 1E e A‘ P
PG v il
/ -7
// 7 Ll // v _B[
141.4
-20 /; /1 | Hz
/4 / L7 |
db ~ 7 [Fl A ,
4 a4
j // T
3 7 50 Hz !
-30 —
A= —
. |
/ i)
50— ]
10 20 30 40 50 60 80 100 200 300 400

FREQUENCY Hz

Fig. 2-2 How the basic circuit of Fig. 2-1 works to produce the final result: curve A
(dashed line) each 141.4 Hz roll-off, without feedback: curve B, the two 141.4 Hz
roll-offs combined, without feedback; curve C, the two 141-4 Hz roll-ofts combined
when 18 db feedback is added around them; curve D, (dashed line) each 50 Hz
roll-off; curve E, the two 50 Hz roll-offs combined; curve F, the overall response, com-
bining curves D and E.
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loss of 24 dB per octive below 50
Hz at which frequency the loss
should be 3 dB (the turnover point).
The two methods described here
could be used for a “rumble filter”
or to filter out undesirable low fre-
quency components.

A theoretical circuit design for
this discussion is shown in Fig. 2-1.
The problem is to employ practical
values while using transistors. This
will require calculating current im-
pedences and voltages to eliminate
Interaction.

The circuit works by using two
non-interacting roll-offs, each with
a turnover point of 141.4 Hz (C2
and C3), around which is applied
18 dB of feedback (gain reduction
of 8:1). The feedback pushes the
turnover down from 141.4 Hz to
50 Hz and makes it peak.

The two remaining roll-off ele-
ments (C1 and C4) have a turnover
point at 50 Hz. The combined ef-
fect neutralizes the peaking of the
middle two and gives a sharpened
cut-off at 50 Hz. The frequency of
50 Hz was chosen quite arbitrarily
for this illustration. If you want a
cut-off of this rate acting at some
other frequency, the capacitor must
be changed to suit the frequency
desired.

First Method Design

Obviously, to use 18 dB of feed-
back, the two couplings over which
this is applied must include a gain
stage. This gain stage should pro-
vide isolation to prevent interaction.

In Fig. 2-3, a transistor having a
rated average current gain of 150,
with limits of 120 and 180 is in-
serted. Using a 1K collector load,
a 150K bias resistor between col-
lector and base will control gain be-
tween 67 and 82, with the average
at 75. Collector voltage will be half
of supply voltage (if the 1K is an
actual collector resistor), also sub-
ject to about plus or minus 10 per
cent for transistor gain variations.

If the average gain is divided by
8 (the feedback factor we are going
to use), we have a current gain of
9.375 to “throw away.” It is nec-
essary to current feed the base of
this transistor to maintain linearity
against the non-linear base input im-
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Does the world
really need
two new
compressor-limiters?

REL TIME

1020 B
SLOPE

Only if they’re CA-700 & 702 by Electrodyne.

We call these the thinking man’s compressor-limiters. Because they do a better job
of riding gain on your output signal than you’d think possible.

Each of these replaces two competitive pieces — limiting peaks and compressing
gain level so efficiently that neither you nor anyone else will know it’s
on the job. That’s because these Electrodyne compressor-limiters don’t add any
distortion or affect frequency response at all. Ever.

Better get all the specs on what could well be the only two new
compressor-limiters the world really needs.

ERELECTRODYNE
B CORPORATION

"""" = 7315 Greenbush Avenue w North Hollywood = Calif. 91605
Phone: (213) 875-1900 w Cable Address: “ELECTRODYNE"

CA-700 & 702 are at AES. Meet ’em at Booths 11 & 12.
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pedance (even with feedback from
collector to base).

Feed could be accomplished by
using either an emitter resistor or
a series base feed resistor. The lat-
ter was used here because then the
value reflected into the cut-off of
C. will not vary with transistor cur-
rent gain. When inserting such a re-
sistor in the base circuit, it is easier
to think of the transistor as a volt-
age amplifier. Ultimately, we are
driving from an emitter follower,
which provides a source input volt-
age at low source impedance.

The design procedure can now
hinge on resistors R;, R, and Ra.
The 560 ohm input resistor provides
termination for a 500 ohm unbal-
anced line impedance. The input
emitter follower uses a 1K emitter
resistor which will reflect an im-
pedance into the base circuit of
150K. The 10K and 12K base bias
resistors will produce a parallel im-
pedance of 5.5K.

Combining these, the base input
impedance, loading C; for its roll-
off, will be 5.3K. The output emit-

ter follower uses a 330 ohm emitter
resistor. The emitter impedance re-
flected from the base circuit will be
lower than this. Assuming it is due
to the bias resistors, impedance will
be about 37 ohms. The collector
circuit of the gain stage will reflect
an even lower value than this.

The output roll-off, using Cj, is
loaded by the 560 ohm resistor,
which may terminate a 500 ohm
line. The 330 ohm resistor will re-
flect a base impedance of about
