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In the
television industry
offers a complete
line of solid-state
iInstrumentation for
video analysis,
simulation, processing
and control.




the Gohu compacts

TV accessories in the
small, economy size

BLK BRST BLK QUPT
BAL SETUP AM BALCHROMA LVL

— . — . ——
COLOR BAR ENC
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Cohu’s Color Bar Encoder expands the
basic usefulness of the color bar generator

Cohu's Color Bar Generator facilitates ad-
justment of color monitors, encoders and

other studio equipment requiring RGB
I-Y-Q signals which meet EIA specifica-
tions. Video bar outputs are switchable
from 100 to 75%. Special test pulses allow
adjustment of quadrature without use of a
vectorscope

by adding an accurate and stable matrix
and phasing circuit to provide encoded
color bars which meet EIA RS-189 speci-
fications. Television transmission charac-
teristics can be checked with the encoded
bar signals.

Compact, modular design of Cohu's 2610/2620 Accessory
Series results from the use of integrated and solid-state cir-
cuits and provides reliable and versatile operation. Each com-
pact is 12" high by 4%"” wide and plugs into a frame which
occupies only 13" of a standard 19” rack. In addition to the
color bar generator and color bar encoder, other accessories
include a drive generator, colorlock, black burst generator,
dot « bar « crosshatch generator and background generator.
For specific data on each accessory, contact your focal Cohu
representative, or call Bob Boulio
direct at 714-277-6700 in San ‘
Diego. Box 623. San Diego, Califor- ELECTRONICS. INC

nia 92112. TWX 910-335-1244. | san 0160 IEIVIENIN
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Color it red,
green or blue
but above all—
color it true!

The rhyme may be pretty corny, but take our
word for it, the results you can expect with our
new Model 538 Chromax Masking Processor
aren't. Whether it's Campbell Soup Red, Oasis
Blue, or even Lucky Strike Green, Chromax
delivers true color fidelity from your telecine
chain.

The new CBS Laboratories development
electronically corrects color distortion caused by
optical color filter overlap and the response
characteristics of camera pick-up tubes. You get
true color fidelity — automatically — without
adding noise to the picture.

Come to think of it, you really don’t have to take
our word for anything. You can call us collect
anytime (203) 327-2000 for details on how you
can try one in your PE-240 chain. If you're

not in too much of a hurry for a better color
picture, then write the Professional Products
Department at CBS Laboratories for more details
on this Masking Processor and others now

being designed.

PROFESSIONAL

PRODUCTS
% LABORATORIES

Stamford, Connecticut 06905
A Division of Columbia Broadcasting System, Inc.
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August, 1969
By Howard T. Head

CATV Technical Standards Under Study

The Institute of Electrical and Electronics Engineers has established a
Cable TV Task Force to develope proposed technical standards in the areas
of measurement techniques, and mechanical and electrical requirements for
cable TV systems. Items under study include frequency allocations,
definitions of terms, noise in cable sSystems, and cable characteristics.
Study groups have been established in these areas and are drafting pro-
posals which will be considered by the Task Force at its next meeting in
September, scheduled to coincide with the IEEE Broadcast Symposium in
Washington.

The FCC has also formulated plans for the establishment of an industry-
government group to study CATV technical standards to be applicable to
systems subject to FCC regulations. This group is expected to include
representatives of both the broadcasting and cable TV industries. Hope-
fully, meaningful standards will be agreed upon which will lessen the
controversy concerning picture degradation when broadcast signals are
carried on cable TV systems.

FM Channel Assignment Proposals Must Be Specific

The Commission continues to receive and grant numerous petitions for the
assignment of new FM broadcast channels and the reassignment of existing
channels. Except in the simplest case where an unused channel may be
simply "dropped in" without requiring any other changes, a showing must
be made as to the overall effect on existing channel assignments provided
by the Commission's table.

Continued on page 6
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. 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. e DC remote audio level controls on panel.

® 14x2 video matrix.
@ Automatically switched cutbar/mix mode.

@ Video inputs may be all composite
or all non-composite.

@ Audio-follow-video, and split audio
for 14 inputs. ® Camera tallies on terminal block.

WARD ELECTRONIC INDUSTRIES

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

@ Compact rack space, only 14” high.

@ Control panel, 19” x 10%2”, brushed
aluminum finish, with illuminated
pendar push button switches.
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The Commission will consider whether making the proposed changes will
have an adverse effect on future changes, both on the channels affected
and the adjacent channels. In addition, a detailed study is reqguired as
to the creation or elimination of "white area", areas with no FM broadcast
service. These studies must take into account not only operating sta-
tions, but the assumed future use of assignments provided by the Commis-
sio's table.

NAB Studying Proposals for
Relaxed Operator Reguirements

The National Association of Broadcasters plan to ask the Commission to
relax the present operator requirements for television STL and remote
pickup transmitters. The present rules require a first or second class
operator at the control point of any TV STL or remote pickup transmitters.
Plans being studied by the NAB include a proposal to permit operation by
a third class operator,

In a recent case, the Commission permitted a VHF television station to be
operated by holders of third-class radio-telephone licenses. This per-
mission, granted for six months for a TV station in Gaum, took into ac-
count the fact that the licensee was having difficulty obtaining qualified
personnel.

FM Stations Must Have Approved
Stereo and SCA Monitors

The Commission's engineers are disturbed by an increasing number of re-
ports which indicate that FM stations broadcasting in stereo or under an
SCA are not employing modulation monitors meeting the requirements of the
Technical Standards set forth in Section 73-253(a) of the Commission's
Regulations.

All FM stations broadcasting in stereo or under an SCA are required to
have type approved modulation monitors. An exception is provided in the
case of a relatively small number of monitors in service prior to July 5,
1966, which do not fully meet the type approval requirements.

Short Circuits

The Commission has ordered hearings on a proposal by the TV stations in
Charleston, S.C. to move to tall towers in an "antenna farm area", solely
on the grounds of impact on UHF stations in the area . . . The Commission
has waived the AM "freeze" to accept applications from six Class IV local
channel stations proposing daytime power increases from 250 watts to 1

kw . . . The Commission has proposed numerous relaxations in the require-
ments for television translator identification, including the substitu-
tion of frequency shift keying for code wheels . . . A Chicago firm has
proposed an identifying code on lines 21 through 23 and 260 through 262
at the begining and ending of video tape and film transmissions for the
purpose of verifying commercial carriage and establishing rights to
residuals.

Howard T. Head

BROADCAST ENGINEERING
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B REY LA in a Vital
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VERTICAL
INTERVAL

SWITCHER

it keeps performing and outperforming

FIRST VIDEO SWITCHER
TO USE DIGITAL
COMPUTER TECHNIQUES

The Vital VIX-108 vertical interval switching system uses the latest state of the art electronics and is
production-oriented in design. All electronic components such as effects, mixers, delays, proc. amps.,
etc. are designed and manufactured by Vital Industries, Inc. for total system responsibility. We custom-
build a switching system to reflect your station’s personality rather than govern your production expres-
sions by the limitation of the equipment.

FEATURES:
e Extensive use of integrated circuits with solid state ® Fade to monochrome, maintain color burst or choose
cross points for long term stable performance. to drop color burst. Only one reshaped burst and con-

stant level sync during all dissolves.
¢ Unique electronic packaging uses_minimum coax inter-
connections for any size system. Typical system cross- e Custom built production or routing switching with the
talk 60 DB down at 3.58 MHz. latest state of the art accessories designed as an in-
tegrated system are all furnished by Vital Industries, Inc.
o Plroductlon oriented design with automatic sync and
clamping on all inputs for bounce-free switching of .
video with varying luminance levels. OTHER VITAL PRODUCTS:
. . e VSE-2000 Special Effects
¢ True composite additive/non-additive mixer with auto- A3 i i
ic inhibi f VI1-750 — VI-1000 Video Proc. Amp. with
matic inhibit of non-synchronous dissolves. automated features.

e Fade network color to network black burst with auto- ® VI-500 Stab. Amp. with AGC.

matic inhibit. e VSG-100 Digital Sync. Generator.
e Video and pulse distribution equipment.

Selecting the right switcher is Vital
600D ENGINEERING 1S VITAL

\ Call or write for systems engineering ideas and services

‘7 3 61ta4 SOUTHWEST ARCHER R OAD
ITAL INDUSTRIES, INCO GAINESVILLE, FLORIDA 32601 — PHONE (904) 378-1581
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AUTOMATE
... WITH
MINI- MATE

Station profit-
ability depends on
tight programming.

MINI-MATE lets your station
stay “up-tight” while it takes the
pressure off your personnel . . .
allowing for smoother, more effi-
cient programming. The new
“mini-mate” automation system
by Ampro lets you mix-and-
match men to machines to meet
your own specific station needs,
thereby eliminating loss of even
one second of precious air time.

The automated MINI-MATE
multicartridge tape player pro-
vides you with programmed auto-
matic sequencing. And, at the
same time, it permits FULL
MANUAL OPERATOR CON-
TROL . . . another new product
from the innovators.

Instatape

A DIVISION OF AMPRO ® CORP.
ONE LIMEKILN PIKE, GLENSIDE, PA.
(215) 886-1414

ASK ABOUT OUR LINE OF: Single and
Multicartridge Equipment ¢ Logger Printer
System ¢ Automation Systems ¢ Cartridge
Duplicator + Sound Effects System e
Audio/Slide Projector
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New Column, Editor

Mike Smith has joined the Broad-
cast Engineering editorial staff as
editor of our newly instituted col-
umn on non-commercial broadcast-
ing.

Smith brings to BE readers a
broadcast background that includes
jobs with WTMIJ-TV and the Dela-
ware ETV Network. He has had
specific assignments as VTR opera-
tor, camera operator, video switcher,
audio engineer, studio technician,
operations manager, assistant traf-
fic manager and producer director.

Mike Smith

A graduate of the Marquette
University broadcasting sequence,
Smith is employed by National In-
structional Television in Blooming-
ton, Indiana.

With this issue, Smith’s column
on Educational Broadcasting will
become a permanent fixture. For
more complete coverage in this
area, we suggest that you send your
news to: Mike Smith, 1442 Winfield
Road, Bloomington, Indiana 47401.

Keep It Clean
Dear Editor:

While of interest to the engineer-
ing staff, this letter is probably of
most value to station management.

A flash of blue flame, a puff of
smoke, and about four hours lost
revenue has again emphasized the
need for, and the value of, good
engineering practice. As so often
happens in small AM station opera-
tion, in the case above, the immedi-
ate operating problems had taken
priority over engineering and its at-
tendant cost. Then, as frequently is
the course, the immediate savings
were offset by lost revenue and
strained customer relations.

Two lessons are to be learned
from such occurrences. First, the
employ of ‘‘short course’ First
Phones as the only source of engi-
ncering may seem cheaper, but
eventually leads to major problems.
Second, good engineering and clean-
liness go hand in hand.

The first point has been covered
by Mr. King and Mr. Tcimpidis in
previous letters, so I will comment
on the second—<cleanliness.

The failure mentioned at the be-
ginning involved a capacitor in the
current dividing section of a direc-
tional phasor and occurred in an
area of heavy dirt and dust buildup.
While true that it cannot be proved
dirt was the sole cause of the fail-
ure, no more than spotless gear can
be guaranteed 100 percent break-
down free, and it is also true that
well-kept equipment has a signifi-
cantly lower failure rate.

So, station managers, seriously
consider budgeting a salary adequate
to hire a qualified engineer. And.
when you perform your weekly ma-
jor inspection, don’t just look—
clean!

Morris Courtright, Jr.
Consulting Engineer
San Jose, Calif.

Impedance Mismatch
Dear Editor:

Here is a hint you may want to
pass along to vour readers.

If you have a number of police
monitors in your news room con-
nected to a single antenna, as we
do at WQUA, vou may have prob-
lems with reduced sensitivity due
to antenna impedance mismatch.
We <olved our problem with a
CATV type amplifier-splitter.

The Jerrold TAC-4 fit our needs.
It provided a matching circuit from
one antenna to four receivers, and
has a 3db eain amplifier to boot. It
greatly improved reception of police
dispatchers as well as cars. This
unit will work on the 150 or 450
MHz bands only.

David L. Barquist, Engineer
WOUA Radio
Moline, Illinois

(Continued on page 10)
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IT ALWAYS SEEMS THAT 3M PROVIDES

A COUPLE OF FEATURES

THAT OTHER PRODUCTS DON'T
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TAKE THIS 3M COLOR VIDEO ENCODER, FOR EXAMPLE...

The 3M Brand Color Encoder has two unique features
not obtainable elsewhere. The color bar generator is
one. It is completely digital, not partially digital. Sim-
plifies setting up procedures, and maintains accuracy
between encoders. Affords precision without adjust-
ments. With digital you know it is accurate.

Another unique fact is that the 3M Color Encoder
considers smaller, lower cost cameras as well as the
big expensive ones. A method of input clamping is used
on video signals that eliminates low frequency hum
and noise and other unwanted effects on the matrix.
If you have access to an SMPTE color test film (hand
test over colored bolts of cloth) you can determine
whether your camera needs clamping. If it does, you're
in clover with this 3M Encoder.

The 3M Color Encoder is compatible with all 3-tube
and 4-tube cameras, meets all applicable FCC and EIA
specs. There's also a 2F notch filter in the horizontal
aperture equalizer to prevent noise beyond camera
frequency response.

Luminance enhancement at the flick of a switch
assures a sharp picture even if registration is not per-
fect. With a 4-tube camera, enhancement is from the
luminance tube. The green channel is used for en-
hancement in 3-tube cameras. Switching is on the front
panel, as are all operation and setup controls, includ-
ing notch filter.

Overall, you'll find that the 3M Brand Color Encoder
is equal or superior to anything on the market yet costs
somewhat less. Could we send a brochure?

Mincom Division Bmmm

300 SOUTH LEWIS ROAD e CAMARILLO, CALIFORNIA 93010
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Signal Quality

Dear Editor:

The article by Patrick Finnegan
on FM Proof of Performance Mea-
surements in the May issue of
BROADCAST ENGINEERING
brought to mind a serious deficiency
common to many stations.

Although in 1946, the concept of
measurement of performance from
microphone input terminals to trans-
mitter output was the only prac-
tical method of evaluating the per-
formance of a station, the definite
advances in music reproduction
clearly indicate the need for addi-
tional measurements. It seems ab-
surd that a station operating a full-
time automated schedule will acti-
vate a piece of equipment (dust
covered, no doubt) once a year to
provide a microphone input for sys-
tem performance measurements.

What about the quality of the
system used on the air? There are
entirely too many stations pollut-
ing the air with hum-filled, muffled,
wow-infested automation systems. I
suspect that in some cases no one
on the staff of the station is listen-

The new SUPER-TORQUE
hysteresis synchronous motor
found in Tapecaster is the

first significant improvement to
be introduced to tape cartridge
machines. Because of increased
performance, Tapecaster
obsoletes all other machines.
That's why Tapecaster is the
leader in professional tape
cartridge equipment.

TAPECASTER

Box 662 — 12326 Wilkins Avenue
Rockville, Maryland 20851
Phone: 942-6666 Area code 301

ing to the output of the machine for
days at a time; yet such perform-
ance is not disclosed by required
“Proof of Performance” measure-
ments.

We at WIGS feel it is the moral
obligation of a broadcaster to offer
top quality reproduction of all pro-
gram material. An investment of ten
dollars in a test record can expose
many problems. Do not assume that
because your station sounds good
on a particular radio that there is
nothing wrong. Many stations are
operating with improper RIAA
compensation that gives extreme
bass and treble response. This may
sound better on a portable than the
competition that is within 1 dB from
30 to 15,000 Hz, but it isn’t right.

Modern solid-state equipment has
eliminated much of the tedious rou-
tine maintenance that engineers used
to perform. Rather than sitting back
and relaxing, it pays to take the
time to make performance checks
more frequently. Once a month is
hardly too often to make a com-
plete series of measurements. Once
the characteristics of the console
VU meters are known, checking
the frequency response of the en-

Circle Number 9 on Reader Reply Card

tire studio facilities from stylus to
console output can be done in about
one minute per turntable, with no
test equipment required.

Noise level measurements are dif-
ficult to make accurately without
additional equipment, but as a
rough check, try listening to your
air monitor. Noise that is more
than 60db below 100 percent mod-
ulation should be virtually inaudi-
ble. A further check can be made by
listening to the air monitor with all
pots on the board closed. Under
these conditions, advance the mon-
itor level control until you hear
some noise. Now open each pot on
the board, one at a time, noting the
change in the noise level. You
should hear a slight increase in noise
when a turntable or tape machine
pot is opened; a defective preamp
will make its presence known very
quickly.

Although these checks can be
performed in less than five minutes
by a top-40 jock, they can bring
about a continuing improvement in
transmission quality.

Roy W. Krause

WIGS AM-FM

Gouverneur, N.Y. 13642

If you buy a tape cartridge machine without
a SUPER-TORQUE hysteresis synchronous motor,
you may be purchasing
built-in obsolescence.

=

Tapecaster
now has
SUPER-TORQUE.
Why settle

for less?

BROADCAST ENGINEERING
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Ben Levesque automated coffee breaks,
lunch hours and vacations.

August, 1969

He bought a Gates
automatic tape control system.

”Qur Gates Automatic Tape Control System does the work of

two people. We just tell it what to do and when. It automates
programs for 4, 8, 12 hours or more and joins the CBC Network,” says
Ben Levesque, President, CHRL-AM, Roberval, Quebec, Canada.

A Gates Automatic Tape Control System does the work of two
people because it handles all commercial announcements. Switches from
tape reels to live announcers to tape cartridges. Even logs time.

“And because it never takes a break, we get continuous programming,
automatically,” adds Ben, “and this saves us time and money.”

Want details and costs for your particular programming?

Write Gates, Automatic Tape Control Division, 1107 East Croxton Ave.,
Bloomington, lllinois 61701, U.S.A. Or call (309) 829-7006.

Ben Levesque did!

GATES
ERARGRAY: W Automatic Tape Control Division
Circle Number 10 on Reader Reply Card



I NEWS

Program Ready For SMPTE Meet

In an experimental program for-
mat designed to present topics of
current interest and of applicability
corresponding with recent develop-
ments in the motion-picture indus-
try, a special Symposium on Super
8mm Production Techniques will be
held during the last two days of the
106th Technical Conference and

Equipment Exhibit of the Society *

of Motion Picture and Television
Engineers, Sept. 28-Oct. 3, at the
Century Plaza Hotel, Los Angeles.

SMPTE Vice-President for Mo-
tion-Picture Affairs and program
chairman for the Symposium, Dr.
Richard J. Goldberg, Houston Fear-
less Corp., Los Angeles, has an-
nounced that the program will con-
sist mainly of tutorial papers spe-
cially invited for the two-day event.
“We will attempt to define where
we are, where we’ve been and where
we are going,” Dr. Goldberg said,
“and in particular we want to thor-

oughly explore optical vs. magnetic
track recording and loop vs. reel-to-
reel concepts of presentation as well
as other pertinent topics.” Ten pa-
pers will be scheduled, some of
which will be from abroad. Each
paper will deal with a different as-
pect of super 8 production.

The traditional portion of the
Conference program, Sept. 29-Oct.
1, will follow the usual format. Pa-
pers will be presented in six topic
areas with over 50 papers expected
for presentation in the areas of Lab-
oratory Practices, Theater Presen-
tation and Projection, Photo Sensi-
tive Material for Motion Pictures
and Television, Instrumentation and
High-Speed Photography, Applica-
tions and Technology and Televi-
sion. Program Chairman for this
part of the Conference is Dr. Rod-
erick T. Ryan. Eastman Kodak Co.,
Hollywood.

Pennsylvania Public TV
Moves To Color Programs

The new seven-city Pennsylvania
Public TV Network is leasing color
studio equipment in a move to make
color broadcasts available to view-
ers of all its stations.

The arrangement covers 12
TR-70 color video tape recorders
and four TK-27 color TV film sys-
tems which, when added to existing
equipment, will give each station
the ability to originate color pro-
grams from either TV tape or film.

The broadcast equipment is being
made available for a five-year pe-
riod under a leasing program re-
cently established by the RCA
Commercial Electronic Systems Di-
vision.

David H. Leonard, the network’s
General Manager. said the coloriza-
tion step was part of an intercon-
nection plan which will link the sta-
tions by microwave on a permanent

12

basis. Currently, telephone com-
pany facilities are used to feed pro-
grams to the stations from WHYY-
TV in Philadelphia.

New FCC Hours

On June 30, 1969, the official
hours of the Federal Communica-
tions Commission main offices at
1919 M Street, N\W., Washington,
D.C., were changed to 8 a.m. to
4:30 p.m. Former hours were 8:30
to 5 daily.

The immediate Office of the Sec-
retary and the Mail and Files branch
are continuing to remain open until
5 p.m. to receive documents filed
with the Commission. The Office
of Information is also maintaining
its 5 p.m. closing time.

District #24 Field Office at 1919
M Street and the Laboratory Di-
vision in Laurel, Maryland, are con-
forming to the new hours. Office
hours of all other FCC field offices
are determined by local require-
ments and are remaining unchanged.

NAB To Celebrate
Broadcasting's
Golden Anniversary

The Public Relations Committee
of the National Association of
Broadcasters has approved a com-
prehensive program for celebrating
the broadcasting industry’s golden
anniversary next year.

The 50th anniversary program,
submitted to the NAB’s Board of
Directors at its June 16-20 meeting
at NAB headquarters in Washing-
ton would be conducted on national,
state and local levels.

Features would include on-air
presentations by radio and television
stations on the industry’s past and
future which emphasized its un-
matched service to the public. Other
highlights include participation by
community and public service or-
ganizations.

The committee also decided to
canvass the NAB membership for
additional ideas. Chairman Don C.
Dailey, vice-president of KGBX,
Springfield, Mo., said the committee
is anxious to see that widespread
industry participation is reflected in
the celebration.

During a day-long meeting at
NAB headquarters, the committee
also previewed a Careers in Broad-
casting presentation featuring stereo
sounds on tape. The tape-talk is
designed for use by members in en-
couraging high school and college
students to pursue careers in radio
and TV. It is expected to be ready
for distribution soon.

John M. Couric, NAB vice-presi-
dent for public relations, outlined
for the committee plans to record
radio’s own march—“Radio . . .
the All-American Sound”—which
would be based on a martial air
first used during celebration of last
year’s National Radio Month.

In addition to Dailey, committee
members present were John L.
Vath, Sr., general manager of
WSMB, New Orleans, La.; J. R.
Livesay, president, WLBH, Mat-
toon, Ill.; Harold Essex, president,
the WSJS Stations, Winston-Salem,
N.C.; Al Ross. president, KNAB,
Burlington, Colo.; A. Louis Read,
president, WDSU (AM-FM-TV)
New Orleans, La.
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The Mark 10-B Video Processing and AGC
Amplifier corrects or minimizes “a baker's
dozen” of common video disorders — color
or black and white program signals—all in
one reliable, easy-to-operate, all-solid-state
package.

The Mark 10-B automatically corrects in-
put video level variations of =6 dB. It also
automatically adjusts to maintain constant
set-up for input set-up variations of up to
+25 IEEE units.

It suppresses up to 3V p-p 60 Hz hum by
40 dB. It minimizes undershoots and over-
shoots without affecting chroma. It removes
front and back porch noise. It corrects dis-
torted timing information in the horizontal
blanking interval.

The Mark 10-B continues to generate com-
posite sync when input video signal is lost.

T

N

it replaces lost or distorted vertical sync
and equalizing pulses. it reshapes distorted
color burst to EIA standards. It permits in-
dependent chroma amplitude adjustment of
+3 dB. It allows adjustment of +12 de-
grees of burst phase adjustment. And, that's
saying a lot!

We know that manufacturers’ claims are
often misleading. We also know that eval-
uations must be made in your system, by
you, to be effective. So, we would like to
loan you a Mark 10-B Amplifier for 30 days
—FREE! Then you can check the ampli-
fier's utility value and technical perfor-
mance against your special probiems.

For FREE use of a Mark 10-B Amplifier for
30 days, send your request—on your com-
pany letterhead—to Ball Brothers Research

Corporation, Boulder, Colorado 80302.

Ball Brothers Research Corporation, Boulder, Colorado 80302
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Anti Discrimination Rules

Adopted By Commission

Rules to prohibit discrimination
in employment practices by broad-
cast licensees (Docket 18244), have
been adopted by the Federal Com-
munications Commission. Based on
the equal opportunity program re-
quirements adopted by the Civil
Service Commission for Government
agencies, the new rules provide that
“Equal opportunity in employment
shall be afforded by all licensees or
permittees of commercially or non-
commercially operated standard,
FM, television or international
broadcast stations . . . to all quali-
fied persons, and no person shall be
discriminated against in employment
because of race, color, religion, or
national origin.”

The new rules require each sta-
tion to ‘“establish, maintain and
carry out a positive continuing pro-
gram of specific practices designed
to assure equal opportunity in every
aspect of station employment policy
and practice.” The licensee will also
be expected to review job structure
and employment practices and
“adopt positive recruitment, train-
ing, job design and other measures
needed in order to insure genuine
equality of opportunity . . .”

In an associated item, the Com-
mission asked for comments on pro-
posals which would require broad-
casters with five or more full time
employees to submit equal employ-
ment opportunity programs they are
adopting for employment of Ne-
groes, Orientals, American Indians
and Americans with Spanish sur-
names. These programs would be
filed with applications for new li-
censes and transfers. At renewal
time, reports on the working of the
programs would be submitted. Li-
censees would also be required to
make annual statistical reports on
minority group job participation. In
this connection, the Commission
submitted a proposed new form to
be used for reporting purposes and
asked for advice and suggestions on
its makeup. It said the form would
“permit inter-industry comparisons
and should minimize industry bur-
dens.”

The action prohibiting discrimi-
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nation in broadcast employment
originated in an order issued on
July 5, 1968. At that time, in re-
sponse to a petition by the United
Church of Christ, the Commission
ruled that racial discrimination in
broadcast employment was not con-
sistent with operation in the public
interest. The Commission decided
at the time, in consideration of its
limited resources, to carry out its
anti-discrimination policy on the
basis of individual complaints. It
also instituted a rule-making pro-
ceeding to examine the question of
whether the non-discrimination re-
quirement should be made part of
the Rules, whether licensees should
be required to demonstrate compli-
ance and whether notices of equal
employment rights should be posted
and included on employment appli-
cations.

Comments received from broad-
casters generally opposed Commis-
sion action as unnecessary, beyond
FCC authority or duplicative of the
work of other agencies. Comments
by civil rights groups, churches and
similar organizations opposed the
complaint-orientcd procedure and
urged adoption of a rule and re-
quirements for affirmative compli-
ance showings.

The Commission, responding to
the broadcasters’ comments, stated
that “a substantial case has been
made that because of the relation-
ship of the Government of the
United States to broadcast stations,
the Commission has a constitutional
duty to assure equal employment
opportunity.” It said that the “im-
portance and urgency” of the situa-
tion required implementation of
non-discrimination practices wher-
ever possible and that its actions
would complement the activities of
other government agencies. The
Commission stressed that it had “an
independent responsibility to effec-
tuate such a strong national policy
in broadcasting,” and that it did not
need to wait for action by ‘“some
other forum or tribunal.”

In response to comments that
“spurious” or “inconsequential” dis-
crimination complaints could be

used to delay consideration of ap-
plications, the Commission referred
to its earlier opinion, which stated
that only ‘“‘substantial issues of dis-
crimination” would be referred to
other agencies and that it might
make its own irvestigations instead
of referring complaints. It empha-
sized that “no licensee need fear
undue delay arising out of the re-
ferral procedure,” but also stated
that it did not believe an applica-
tion should be granted “where a
serious qualification question re-
mains unresolved.” It said renewal
would not be “appropriate where
there is a pattern of substantial fail-
ure to accord equal employment
opportunities.”

Antenna Designer
Loses Two Stations
in Huge Blaze

Clarence C. Moore, originator of
the Cubical Quad Antenna, an-
nounced the loss by fire of two of
his commercial radio stations the
night of May 12th in Elkhart, In-
diana. All broadcasting equipment
for both WCMR—AM and WXAX-
FM was totally destroyed, and the
beautiful three-year-old structure
was extensively damaged by smoke
and severe heat. Cause of the blaze
is unknown.

With loaned equipment, WCMR
set up a temporary studio at Crown
International, a manufacturing plant
of which Moore is the president,
and was back on the air the next
morning. Both stations are now
broadcasting from interim mobile
home facilities at the transmitting
site, where rebuilding is expected to
be completed in three months.

The SKW AM station was es-
tablished in 1956 by Moore, and
the 20KW FM in 1963. Since then,
numerous improvements in power,
coverage and programming have
been achieved. In addition, WFWR,
a new 1KW AM station, was estab-
lished two years ago in Fort Wayne,
Indiana, soon to be joined by a sis-
ter FM station.

Moore is presently working with
missionary radio station HCJB of
Quito, Ecvador, and Trans World
Radio of Bonaires, consulting on the
construction of high-gain rotary
Quad antennas of his own design,
to increase their world-wide radio
service.

BROADCAST ENGINEERING



RCA Vidicons...

Firstin broadcasting,
CCTV, space

RCA invented the Vidicon. So it's only natural that more
TV cameras use RCA Vidicons than zny other kind.
More broadcast cameras. More CCTV units. Now they
take off in NASA anc ESSA project satelites where
there s no margin for error.

Think of that when you replace Vidicons next time. Ask
your RCA Industrial Tube Distributor how you can step
up with RCA. Step up resolution with sepzrately-con-
nected mesh electroce types. Step up sensitivity by
selecting Type Il photoconductor types. And step up
over-all performarice with RCA Vidicons—made in the
same plant, with the techniques, controls, and quality
assurance checks used to make the Vidicons that gave
us our first close-up look at the moon.

RCA Electronic Components | Harrison, N. J. 1 07029
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Use This Skost Form Step-Lp Selector

For Live Color

For Color Film For B&W Film In RCA TK42
Pick-up Pick-us Cameras
RCA-7038 RCA-7238 RCA-4493*t
RCA-7735B* RCA-7735B* RCA-4494+%t
RCA-8134/V 1 } in RCA RCA-84801 RCA-4495%1
RCA-8480/V 1t | TK27 RCA-8507A*t

RCA-8507A*F RCA-8572A1

RCA-8572At

NOTES: ttypes feature separate mesh electrode construction

“indicates Type |1 phctozondector

And, RCA hes many other tyges for industrial, commercial, and
educational ¢ osed circuit TV—suct as 4478, 7262A, 7735,

7735A, 8134, and 8573A.

Join the Big Prone-In. Call

REAVidicons @‘ your RC£ Industaal Tube Dis-

tributor —e supdies depend-

r wab!e ACA vidizons — plus

technica data " the newly
H i revised cata og €AM-700A.




Lee Sees Need For
Flexibility In
Spectrum Allocations

FCC Commissioner Robert E.
Lee called for flexibility on spec-
trum allocations and cautioned
against attempts to ‘‘attach dollar
values” to broadcast stations, in an
address on “Spectrum Ultilization”
delivered before the Federal Com-
munications Bar Second Annual
Seminar in Williamsburg, Virginia.

Commissioner Lee said, “I sus-
pect that there are those who repre-
sent the broadcast industry and
members of the industry itself, who
think reallocations of TV broadcast
space can’t happen and, even if it
does happen, they as individual li-
censees will not be adversely af-
fected. I wouldn’t be too sure.”

“The proposed rulemaking,” he
continued, “in Docket 18261 and
18262 looks toward allocating a
sizeable portion of UHF spectrum
to the land mobile service. While we
proposed sharing channels 14-20,
the proponents of land mobile ex-
pansion have requested exclusive
use of these bands. Whether or not

I, or any other defender of the UHF-
TV band is unsympathetic to such
claims on the spectrum, is immater-
ial to the threat to preempt a size-
able portion of the spectrum and
is appealing to those who are in-
trigued with the police requirements
and oblivious to the mismanagement
that has caused our current crisis.”

NAB Agrees With
FCC On Monitors

The National Association of
Broadcasters agrees with the Fed-
eral Communications Commission’s
proposal to require type-approved
phase monitors at AM radio sta-
tions operating with directional an-
tennas, but has asked that they not
be mandatory for existing stations
before 1975.

The Association said it is “con-
cerned over the impact premature
implementation of such a require-
ment would have upon existing sta-
tions” which now have phase moni-
tors which are not type-approved.

In a June filing, Douglas A.
Anello, NAB general counsel, said
“any rule which would require the
immediate replacement of all exist-
ing monitors would have a serious
economic impact upon the industry

which may not be justified at this
time.”

Therefore, Anello said, “all moni-
tors presently being used to deter-
mine the phase relationship of the
various currents in a directional an-
tenna system be ‘grandfathered’ and
that the continued use of such in-
struments be authorized until 1975,
at which time all stations would be
required to comply with the type-
approval standards of the new rule.”

The NAB general counsel also
said it is difficult to envision the
FCC’s establishment of a blanket
tolerance figure because of the vary-
ing design conditions of directional
antennas.

Therefore, he said, the two degree
tolerance specified by the Commis-
sion in its proposal should be de-
leted, and if any tolerance figure is
adopted, it should be established
“on a case-by-case basis and made
a part of the instrument of authori-
zation.”

Anello said that if the Commis-
sion does adopt the proposed two
degree blanket tolerance figure, it
should merely be a yardstick.

Send Your Industry News
To Broadcast Engineering
For Better Coverage

New Style Background
Gives TV Studio
Acoustical Effect

Management of Station KFVS-
TV, Cape Girardeau, Mo., is the
innovator of a new style studio back-
ground which combines an interest-
ingly textured, colorful appearance
and at thc same time has a sound-
absorbing, acoustical effect. Adjoin-
ing triangles, outlined by the framing
lumber at back, were painted in dif-
ferent colors, and the backs of the
openwork Masonite Filigree panels
are covered with fiberglass insula-
tion.

The acoustical screen, one of
which is shown here, is duplicated
in floor-to-ceiling coverage of the
studio back wall for its acoustical
effect. The backgrounds were de-
signed and built by KFVS-Televis-
ion. The announcer’s desk was
custom-built using sides and front
of Masonite Royalcote panels in a
woodgrained finish.
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DUAL CHANNEL
PERFORMANCE...

at single channel price

Collins’ new 212V-1 Audio Console, with its 8 mixars and
2 metered program channels, increases astation’s
capability for high fidelity AM and FM, T\ broadcasting,
and program control.

Though priced at only $2600, the new urit carries Collins’
reputation for quality, design, performance and styling.
Also, the 212V-1 is easily maintained. A 1inged front panel
tilts fornard, allowing easy visual inspection or rerwval

of all components.

Find out how Collins' 212V-1 Audio Console lets you
combine economy with solid-state reliab lity. Contact a
Collins representative or wr te Broadcast Commurication
Division Collins Radio Company, Dallas, Texas 7£207.
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By Harry Etkin

Task Force Report Released

The Task Telecommunications
Force report has been released with-
out endorsement by President
Nixon. Although the report studied
the entire telecommunications com-
plex, it specifically recommended a
relaxation of the FCC’s restrictive
CATYV policies and described
CATV as the “most promising”
means of promoting “localism and
diversity.”

NCTA president Frederick W,
Ford praised the White House for
making the report public. “This un-
biased reoort,” he said, “clearly
shows that the American people are
being short-changed in television
programming because of excess reg-
ulation by the Federal Communica-
tions Commission.”

Future policy problems, and basic
regulatory patterns, relating to
CATYV would continue to be set by
the FCC, although under Congres-
sional guidance local franchising au-
thorities also have a continuing role
to play. The Task Force Report also
saw a need for an executive branch
agency to share the responsibility of
the regulatory process. Its role would
be allocation of the spectrum, mak-
ing policy recommendations and
studies, and intervening in proceed-
ings.

The Report was prepared under
the Johnson administration but had
been under wraps since its submis-
sion to the President last December.

Rostow’s Comments

Eugene V. Rostow, Chairman of
the Task Force, in a speech before
the American Management Associa-
tion, said, “While I realize that
copies of the Report, in plain wrap-
pers, are hawked at the corner of
Wall and Broad Streets for 50 cents
apiece or less, this famous—or no-
torious—document, which, accord-
ing to law at least, is still shielded
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from profane view by the doctrine
of Executive Privilege.”

The unregulated development of
CATYV could, in theory, threaten the
viability of some over-the-air broad-
casting, especially in the UHF class.
While this fear is exaggerated, the
possibility raises a legitimate ques-
tion for Congress and for the FCC
to keep under careful review.

Rostow stated that the FCC has
taken action which seems inconsis-
tent with its professed goal in insti-
tuting its Proposed Inquiry into
CATYV Rules. Expressing a positive
interest in the future development
of CATV, it has ordered what is for
all practical purposes a standstill in
the industry for an indefinite period
while Congress considers new legis-
lation in the copyright field and the
Commission studies the situation in
the light of the Supreme Court de-
cisions.

Experts Discuss CATV
Before Subcommittee

The role of CATV in the political
arena, in the economy, and in edu-
cation was discussed before the Sub-
committee.

The importaut role of CATV in
Congressional elections was the
theme of Rep. Edgar F. Foreman’s
(R-N.M.) testimony to his fellow
congressmen.

Dr. Harold Barnett, Professor of
Economics at Washington Univer-
sity, St. Louis, Mo., and co-author
of “A Proposal for Wired City Tele-
vision,” gave the Subcommittee an
economist’s view of CATV. He told
them that an increase in low-cost
TV channels would eventually in-
sure a significant increase in pro-
gram numbers and diversity, He
stated that CATV will provide chan-
nels to public bodies at no cost,
originate low-cost programs, and
show local people and activities in
order to increase and maintain at a
high level the number of subscribers.

Dr. Harold Wigren, educational
television consultant for the Na-
tional Educational Association, and
president of the Joint Council on
Educational Telecommunications,
made clear to the Congressmen that
educational interests were deter-
mined to reserve 20% of present
and future CATV systems.

CATV Editor Knows Industry Inside-Out

For those of you who do not
know our CATV editor, Harry
Etkin, here is an abbreviated biogra-
phy. (His full background stery
would take up several pages.)

Everyone around the field, even
those at some distance from it, rec-
ognize names like Westinghouse
and RCA. Harry Etkin has worked
for them. But it takes oldtimers to
accurately recall Atwater Kent and
the Brooklyn Edison Company.
Harry worked with them, too.

For more than 25 years Etkin
was affiliated with the Department
of the Navy in such positions as In-
spector of Engineering material,
Senior Inspector of Radio, and
Technical Director. In 1965, he was
designated as chief of the RCA
Moorestown Section under the cog-
nizance of the Department of De-
fense.

And beyond working as a con-
sultant and writer, Etkin has worked
for radio stations WIP and WCAM.
His life has spanned electronic gen-
erations from monster “bottles” to
solid-state components and from
early radio to CATV.

In 1924 he was engaged in the
design of the peanut tube diode de-
tector, the replaceable 110 volt AC
filament receiving vacuum tube, and
an attempt to build a gas discharge
vacuum tube. Staying on top of the
times, Etkin converted radio sta-
tion WQAL-FM to full time stereo
and changed over their high voltage
plate supply to solid-state rectifiers.
That was about five years ago.

Because his tenure in electron-
ics includes innovations in design
and interest in progress, Harry
Etkin is well suited to the task of
bringing CATV into focus in Broad-
cast Engineering.

BROADCAST ENGINEERING



“The tracking was excellent

STANTON 681€E CAL BRATION STANDARD

and distinctly better in this

respect than any other carfridge we have
tested....The frequency response of the
Stanton 681EE was the flattest of the car-
tridges tested, within +1 dB over most

of the audio range.”

To anyone not familiar with the Stanton
681. this might seem to be an extraordinary
statement. But to anyone clse. such as profes-
sional engineers, these results simply confirm
what they alrcady know.

Your own 681 will perform exactly the
same as the one tested by Hirsch-Houck. That
is a guarantee. Every 681 is tested and mea-
surcd against the laboratory standard for fre-
quency response, channel separation, output,
etc. The results are written by hand on the
specifications enclosed with every 681.

From the laboratory tests of eleven
cartridges, conducted by Julian D Hirsch
and Gladden B. Houck, as reported in
HiFi/Stereo Review, July, 1968

You don’t have to be a professional to
hear the difference a Stanton 681 will make in
your system, especially with the “Longhair”
brush that provides the clean grooves so cssen-
tial for flawless trackingand clear reproduction.

The 681EE, with elliptical stylus, is
$60.00. The 681T, at $75.00, includes both an
elliptical stylus (for your records) [
and an interchangeable conical sty- @ﬁ'
lus (for anyone else’s records). For
free literature, write to Stanton Mag- |§ £
netics. Inc., Plainview, L.I, N.Y. InAREANK
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SACRAMENTO'S
LEADING FM STATION

“Before, we had signal, ncw, we
have signal and seck! Jampro's
new circular palarized FM
antenna has given us tzrrific
listenership increases. Formerly
wezk signal areas have become
good and solid. The best part of
all is the entire change-over to
Jampro circular pofiarizatian was
relatively inexpensive. In fact,
it's already paying for itseff. Our
performance surveys proves it,
and so does the last PULSE."

Dean Cull, Station Manager

PROVE IT TO YOURSELF

Call or write Jampro for complete
infosmation and detai s.

JAM PR [O

ANTENNA COMPANY
A DINWISIDN OF COMPUTER EC JIPMENT CORP.
939 Power In1 Poad
Sacramento, Califarn a 95828
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FCC Adopts New CATV Procedures

Interim procedures have been
adopted by the Federal Communi-
cations Commission to simplify and
expedite CATV processing while the
CATV rule making and inquiry in
Docket 18397 is pending. The Com-
mission also issued a Further No-
tice of Proposed Rule Making re-
vising its original proposals in sev-
eral arcas. It asked for comments
on zone protection for construction
permits for a limited time. changes
in listings in five markets and meth-
ods for determining the radius of a
zone, amoag other issues.

The Commission action was in
response to petitions for reconsider-
ation and other relief filed by trade
associations, CATV operators and
broadcasters. The interim proce-
dures, incorporated in a public no-
tice. state that in proceedings in-
volving CATYV service which would
be consistent with the proposed
rules, the Commission will endeavor
to act on the merits of a case within
60 days after reply findings have
been filed. The Commission will
also afford parties an opportunity to
file supplementary pleadings on the
merits where processing is deferred
while the rule making is pending.
Broadcasters challenging CATV
service as inconsistent with the pro-
posed rules neced not address the full
merits, unless the only issue is “leap-
frogging™ (by-passing a closer signal
of the same type) or consistency is
claimed by another party. Broad-
casters failing to treat the merits in
a close case. do so at their own
risk, the Commission said.

The Commission also clarified the
nature of the interim processing pro-
cedures. It declined to consider at
this time, before consideration of
comments, requests for substantive
modification of the proposed rules,
and denied petitions in this respect.

In its rule making notice, the
Commission proposed to accord lim-
ited zone protection to a station not
on the air but authorized by con-
struction permit. The protection cx-
tends for a period of eightecn
months from the CP grant on Feb-
ruary 15, 1970—whichever is later.

The Commission also proposed to
change the listings in five markets,

and to attribute additional communi-
ties to the listed community and 12
other markets for purposes of pro-
posed Section 74.1107(c) only. Oak-
land. for example, would then be
included in the listing of San Fran-
cisco market signals that could not
be carried in another major market.
The San Francisco market, however,
would have only one 35 mile zone,
measured from San Francisco.
Comments were requested on re-
medial action in some unusual situ-
ations.

To clear up confusion about
zones, the Commission proposed to
modify definitions to make clear that
every TV station would have a
specified zone, whether “major tele-
vision market” (the communities
named in the top 100 listing in pro-
posed Section 74.1107(a) or
“smaller television market™ (all
others). As originally proposed,
zones were to be measured from
central post office locations. The
National Cable Television Associa-
tion pointed out. however, that there
is no readily available list in terms
of geographic coordinates to com-
pute distances. It suggested using
U. S. Department of Commerce Spe-
cial Publication No. 238, Air-Line
Distances Between Cities in the
United States, which lists 492 cities,
and it prepared a list based on post
office locations for cities not in-
cluded. The Commission proposed
to include this reference list as a
new section 74.1108 of the Rules,
adopting the calculation methods of
NCTA. Communities with author-
ized stations not on the air would
be added. The Commission also pro-
posed that the zone would extend
from the community of license,
rather than the committecs of as-
signment in Section 73.606.

The Commission also proposed
a revision in the original proposals
for smaller TV markets (below the
top 100 but within 35 miles of a
TV station). It suggested that for a
system located within 35 miles only
of an educational TV station and
outside the 35 milc zone of any
commercial station. the zone restric-
tion on distant signals apply only to
distant educational signals.

BROADCAST ENGINEERING



NAB Says CATV May
Complement Industry

At a recent hearing of the House
Commerce Subcommittee on Com-
munications, the National Associa-
tion of Broadcasters said that the
unregulated growth of cable televi-
sion would lead inevitably to “a
system of CATV-PAY TV which
will cause a significant decline in
the amount and quality of free radio
and television broadcasting available
to the American public.”

The NAB definitely supports reg-
ulatory controls over CATV by the
FCC, but in testimony before the
Subcommittee, stated that the NAB
is not interested in abandonment of
CATYV, but rather in its incorpora-
tion “as a complement to the finest
system of mass communications me-
dia ever developed.” The chief con-
cerns are the importation of distant
television signals, CATV program
originations, and the leasing of
CATV channels on a carrier basis.

Recent Action On
CATV Requests

The Federal Communications
Commission recently denied CATV
operators the specific requested
waivers pertaining to the following
sections:

1. Section 74.1103 (a)—Carriage
requirements.
Section 74.1103 (d)—Single
channel requirements.
Section 74.1103 (e)—Program
Exclusivity—14 denied waiver
requests for the foregoing sec-
tions.

2. Section 74.1107—Distant Sig-
nal authonization—three de-
nied waiver requests.

Ford Accuses FCC

Of ‘Harassing’ Cable

Frederick W. Ford, president of
the NCTA accused the FCC of ha-
rassing the industry and asked Con-
gress to transfer regulation to the
Commerce Department.

Ford said that the FCC had made
one proposal after another and one
ruling after another to restrict, ha-
rass and contain cable television.
Ford testified before a House Inter-
state and Foreign Commerce Sub-
committee studying legislation on
regulating cable television.
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DISCOVER ~ SUPERIOR
ALL SOLID STATE
AM FREQUENCY MONITOR

Tatrally FROM WILKINSON!

WREMIMN 1LICTIONEY IaC

% Triac Controlled Crystal Oven

* Instantaneous Operation — No Warm-up Time

% Requires only 51/4 inches of Rack Space

* |. C. Regulated Solid State Power S.oply MODEL TAMF-1A
» Self Testing from Front Panel FCC No. 158

For complete details write:

WIEEINSON

ELECTRONICS, INC.

1937 MacDADE BLVD.
WOODLYN, PA. 19094

P4ONE (215) 874-5236 874-5237
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DISCOVER ~ SUPERIOR
ALL SOLID STATE
AM MODULATION MONITOR

Natunally FROM WILKINSON'

AUMLITEE MERRLATINE BOMENL thioe 1

WHEEIN (1104NILH 1ad

e FCC Type Approval No. 156

e Wideband 500 KHz to 26.1 MHz
o Uses Latest IC Innovations

e New as Tomorrow ... Reliable as =orever

For complete details write:

LIS 0L

ELECTFIDNICS INC.

MODEL TAMM-1A

1937 MacDADE BLVD.
AO0ODLYN, PA. 19094

PHONE (215) 874-5236 874-5237
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Conrac Model
KHA 19 - $1200
(§75 more for 25")

Both are solid state units with
characteristic Conrac quality.
Both are ideal for their respec-
tive applications. Both are
designed for the professional
broadcast engineer. Yet one
sells for $1200 and the other
$2700. With their covers off you can see why
at a glance. Inside, where it counts, there is a
difference between them of 25 diodes, 113 transis-
tors and 10 circuit boards. That difference is
design refinement which makes one a high-quality
professional unit well suited for rigid broadcast-
studio requirements, and the other an excellent
utility monitor for less stringent audience or client-
room use. The two complement each other. It all
depends upon what you want to do. Compare the
photos above. You'll see what we mean.

CONPRAC

600 No. Rimsdale Ave. * : il
August, 1969 Circle Number 17 on Reader Reply Card ve. * Covina, California 91722 - (213) 966-3511
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BROADGASTING

Looking Inside Non-Commercial Broadcasting

By Mike Smith

Kentucky ETV Network Dedicated

The Kentucky ETV Network
(KET) was formally dedicated in
May and is now finalizing prepara-
tions for the coming school year.

Twelve RCA transmitters with in-
terconnection facilities leased from
South Central Bell Telephone Com-
pany blanket the state with instruc-
tional and public television pro-
grams daily. The 12 transmitters
are scattered throughout the state
along five major legs.

The western leg serves Louisville,
Owensboro, Bowling Green and
Paducah with four of the transmit-
ters. The northern leg serves the
area between Lexington and Cov-
ington with three transmitters. Two
additional legs provide signals to

the northeastern and southeastern
portions of the state.

A key feature of the network
plan is the fifth leg that will con-
nect all of the higher education
centers by closed circuit. There will
be regional production studios at
each of the state college and uni-
versity facilities, and output from
these studios can be fed via the
closed circuit to the network con-
trol center for nctwork distribution.
Completion of the return connec-
tions from all six regional produc-
tion studios is scheduled for fall
1970.

The network nerve center is a $3
million, 35,000 square foot plant
which houses two production

~ WHERE WILL THE “PHANTOM”
PROVE ITS
AMAZING POWER NEXT?

or wiring.

In your studio, perhaps?

The “Phantom’” can't resist the challenge of a
multi-microphone power supply problem. It may
look like a simple plug-in printed circuit card and
frame. But it's actually the most unique compat-
ible central powering unit in the world.

Why is it called the “Phantom”? Because you
install it in one place, anywhere at all, and it simul-
taneously powers up to 40 Neumann FET-80 micro-
phones wherever they may be —miraculously,
without changing existing microphone outlets

Plug any other kind or make of microphone into the same outlets and —

the “Phantom” vanishes.

Why buy a new $84 power supply each time you add two microphones?
Buy the $84 “Phantom” just once, and don’t buy another until you buy

your 41st Neumann!

Write toDept.BE-8
for tree brochure with
complete information.

GO T H
AUDIO CORPORATION
2 West 46th Street, New York. N. Y. 10036 (212)C05-4111
1710 N. LaBrea Ave.. Hollywood, Ca 90046 (213) 874.4444
anada. J-Mar Electronics Ltd

PR

©

Clrcle Number 30 on Reader Reply Card

24

studios, an art department, confer-
ence and screening rooms and of-
fices. The center is color capable
for both production and distribu-
tion, with one studio set up exclu-
sively for color and the other for
monochrome. The network nerves
are designed to permit as many as
four open circuit and four closed
circuit transmissions and three in-
coming signals to be handled at
once.

NAB Will Support
Educational Bill

The National Association of
Broadcasters will support proposed
legislation which would aid the con-
struction of educational radio and
television stations and the Corpora-
tion for Public Broadcasting.

NAB president Vincent T.
Wasilewski, in a statement for the
record filed with the House Subcom-
mittee on Communications, said
non-commercial educational broad-
casting “has a great potential for ser-
vice through development of a broad
range of cultural, informational pro-
grams for the most varied needs
and interests of the public.”

SPOTMASTER

Solid-State Portable

REMOTE
AMPLIFIER

The RA-4CA is a lightweight, four-channel
portable mixer amplifier specifically de-
signed for remote broadcast or auxiliary
studio use. It is completely self-contained
and operates from either AC or batteries
(switching automatically to battery opera-
tion if AC power fails); runs as long as
200 hours on low-cost D" cells. It offers
four microphone channels with master
gain and P.A. feed, all controlled from the
front panel. Lightweight construction (just
11 pounds with batteries), a convenient
carrying handle and a snap-on front cover
mean the RA-4CA can be easily set up to
operate anywhere. For further information,
please write or call today

BROADCAST ELECTRONICS, INC.
8810 Brookville Road
Silver Spring, Maryland 20910
Area Code 301 o 588-4983
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Programs Selected
For National ETS /PS

The Program Selection Commit-
tee of the Educational Television
Stations Program Service recently
selected 72 new public TV pro-
grams for its national ETS/PS dis-
tribution. The Committee also cre-
ated a new sub-committee to handle
program sclection matters requiring
immediate action for national inter-
connection.

The ETS Program Service is the
national public TV library and ex-
change service. It is headquartered
at Indiana University, here. Its pro-
grams are distributed to the nation’s
180 ETV stations by video tape,
film, and national interconnection.
Current usage averages several
ETS/PS programs weekly per sta-
tion.

The 72 new programs selected
were chosen from 33 program series
reviewed, representing 222 pro-
grams, and submitted by 24 sta-
tions. The addition of these new
programs will bring to approxi-

mately 1,370, the total number of
different programs available from
ETS/PS.

The Program Selection Commit-
tee is appointed by the ETS Board
of Directors. The committee con-
sists of chairman Bruce Beale, pro-
gram director, WHYY-WUHY,
Philadelphia-Wilmington; Wayne
Bundy, program manager, KNME-
TV, Albuquerque; John Felton, pro-
gram director, WTHS, Miami; Zoel
Parenteau, general manager, KCSD,

Kansas City; Jack Schlaefle pro-
gram director, KRMA-TV, Denver;
Sam Silberman, program director,
WQED, Pittsburgh; C. P. Zimmer-
man, program director, KUHT,
Houston; Duane Straub, director of
programming. ETS/PS, and Holt
Riddleberger, associate director,
ETS, Washington, D. C. Also at-
tending this meeting was David
Stuart, director of special projects,
Corporation for Public Broadcast-
ing, Washington, D. C.

National Convention Set For November

The 45th annual convention of
the National Association of Educa-
tional Broadcasters, which will
focus on educational broadcasting
and social responsibility, has been
set for November 9-12 at the Sher-
aton Park Hotel, Washington, D.C.
The meeting is expected to draw
more than 5000 delegates from the
non - commercial broadcasting in-
dustry as well as representatives
from allied fields.

The Sheraton Park’s Exhibition
Hall has been sold out to broad-
casting equipment manufacturers,

according to Frank Masters, presi-
dent of Trade Associates, Inc., who
manages the exhibit area for the
NAEB. The Hall is the largest hotel
facility of its kind in the country.

A comprehensive series of meet-
ings is in the planning stage at the
NAEB. On Sunday, November 9,
the NAEB Board will hold its semi-
annual meeting. A number of com-
mittee meetings. regional network
meetings and reiated association
meetings have also been scheduled
for that day. The opening reception
will be held that evening.

2x2 slide projectors for the television film chain

by SELECTROSLIDE

Spindler & Sauppe offers the

broadest line of slide projectors

for the television industry . . .

seven models in all. There's one to
fit your requirements exactly: color

or monochrome; uniplex or
multiplex; forward or reverse

actuation; sequential or random

access operation; 16-slide to

SPECTRUM 32: The most advanced slide projector available. 32 slide, for color or mono-

chrome chains. Many exclusive features.

96-slide capacity. All built to the

highest professional standards.
Write for complete information.

7

-

spindler € sauppé inc.
1329 grand central
avenue / glendale
california /91201

-

MODEL 332: Workhorse of the industry,
now improved. 32 slide, for monochrome
chains. Model 322: single turret for 16
slides, monochrome or color.
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MODEL SLX.TV: 96 slide, random access.
SLS-TV: 48 slide, random access. SLD-TV
96 slide, sequential. SL-TV: 48 slide,
sequential. SLR-TV: 48 slide, sequential
forward/reverse. Atl for monochrome or
color chains.
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Remotes in
space

THE

@ There was a time when portable
cameras met their initial test on the
floor of a convention hall or in
coverage of football games and other
special events, But now that the
Apollo series has about reached its
apex, space remotes have provided
another challenging setting. And it
is this setting that might well pro-
vide even greater progress in tele-
vision remote broadcasting.

In the beginning, television re-
motes from space were not very

well accepted by the astronauts.
Prior to the Apollo 7 mission, Com-
mander Walter Schirra indicated

APOLLO

By Ron Merrell

Color
Whee] —— ol
Cover [
Color Disk e
Lens Opening

/./

Fig. 1 Weighing more than 100 pounds, the 1950 field sequential system
camera used a 7.5-inch rotating disc.

26

that he didn’t like the idea of flight
controllers looking over his shoul-
der. Then too, there was some dis-
pute as to the picture quality of the
RCA camera they were asked to
use. The crew insisted that the pic-
ture wasn’t good, and that they
didn’t want to take anything along
that was not perfect.

During the Apollo 7 mission, it
was obvious to ground controllers
and the viewing public that the pic-
ture quality was good. In fact, the
crew hammed it up during broad-
casts as have other crews since.

Fig. 2 Color camera used in the capsule dur-
ing the Apollo 10 mission.

Fig. 3 Camera designed by Westinghouse for
use on the surface of the moon.

BROADCAST ENGINEERING



That particular camera consumed
little more than six watts and used
a 500 Hz bandwidth. It operated at
10 frames a second using 325 scan
lines. It weighed about 412 pounds.

The Camera

The Apollo 10 mission hauled a
color camera into space that repre-
sented the past, present and future,
The system which beamed the
world’s first successful color tele-
vision 28 years ago was used to re-
lay man’s first color telecast from
near the moon’s surface to a global
television audience.

The tiny field sequential camera,
built by Westinghouse, uses a 3.5-
inch disk with the primary colors
red, green and blue, which rotates
in a sequential motion to produce
images in their original hues. This
system was first developed by Dr.
Peter C. Goldmark, president of
CBS Labs.

This camera is about 17 inches
long, including a variable focus lens.
The lens’ focal length is capable of
ranging from 12.5 mm to 75 mm
and can provide a diagonal field of
view that can vary from 9 to 54 de-

grees. There is a range of aperature
stops from 2.2 to f22. The focus
range is from 20 inches to infinity.
A small television monitor was
also in use. It weighed less than four
pounds and had a viewing screen
that measured 2 x 2 inches. The use
of the zoom lens and the television
monitor were space firsts.
Unfortunately, this color camera
was not designed for use in the
vacuum of space. It works only in
the space capsule. The black and
white lunar camera could be used
with an outboard color disk rotated
by hand in front of the lens. How-
ever, the camera would need to be
mounted on a tripod and rotation
would likely be clumsy at best,
Backing up the spacecraft cam-
eras is an electronic system that
“peps up” signals to improve pic-
tures on home sets. Known as the
image enhancer, the unit employs
techniques used in high resolution
space photography, examines color
signals as they are transmitted and
adjusts the details of the picture.

The Lunar Camera
The primary objective of the

Fig. 4 NBC camera tracks Apollo mission during blastoff.
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Apollo lunar television camera is to
provide real-time, or live, television
pictures of the moon mission that
can be viewed by scientists and the
public on standard television re-
ceivers. Excellent resolution and
motion rendition of the pictures in
both lunar day and lunar night are
necessary so that the moon’s surface
can be observed in detail and with
sufficient clarity to enable differen-
tiation of objectives and textures.

Another objective is the observa-
tion of the astronauts. This will en-
able Mission Control to obtain op-
erational information for the mis-
sion and future missions.

The Westinghouse-designed lunar
television camera was designed for
use on the first lunar exploration
mission. The camera should con-
tinue to transmit during the entire
mission including the lunar explora-
tion and round trip moon flights.

At launch, the camera is mounted
in the Apollo command module in
a position to view the astronauts.
Once the spacecraft is in earth or-
bit, the camera will be relocated to
observe both the instruments and
the activities of the astronauts, If
all systems are working, the portable
camera will view the earth and moon
through the spacecraft ports.

The camera’s primary scanning
rate is 10 frames per second with
320 scan lines. It has a second mode
of operation in which the scanning
rate is 0.625 frame per second. This
extremely slow scanning rate en-
ables more detailed observation of
the moon’s features by scientists on
earth. A tripod must be used to sup-
port the camera for use in this mode
since even minute movement would
cause smear in the picture.

During the mission, signals pro-
duced by the camera in the 10-
frame-rate mode are transmitted to
an earth station, converted to the
standard television frame rate and
then supplied to earthbound scien-
tists and the television networks.

When the spacecraft reaches its
lunar orbit, the camera is trans-
ferred to the LEM (Lunar Excur-
sion Module) and stored during the
LEM’s descent to the lunar surface.

The essentials of portability, and
consequently light weight and com-
pactness, and reliability dictated cer-
tain design constraints. These were:
low power requirement, limited
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Fig. 5 Electronic sharpshooter portable antenna tracks Apollo during splashdown.

bandwidth, simplicity of operation
and a 35-year mean-time-between-
failures (MTBF) requirement. Other
strict requirements were necessitated
by the design environmental con-
ditions such as 4250 degrees F am-
bient lunar temperature; 10-14 milli-
meters of mercury pressure (a hard
vacuum); micrometeoroid and radia-
tion bombardment; the possibility of
lunar dust: conditions in the LEM
and the command module such as
vibration, shock. 100 percent salt-
contaminated humidity, and 100
percent oxygen: and operation in
both lunar day and lunar night.
The heart of the camera is the
secondary electron conduction
(SEC) image scnsor. This type of
tube was invented and developed by
the Westinghouse Research Labora-
tories. It has the wide dynamic
range needed to obtain good pic-
tures at the very low light levels of
earthshine during lunar night. The
tube, in addition, has a good stor-
age capability, particularly impor-
tant because of the slow scan rate.

Apollo Transmission

Looking down from Apollo mis-
sions to the home TV sets is a
complicated process. One route that
could be used to bring in Apollo
space broadcasts begins with a
COMSAT earth station located near
Perth, Australia.

28

The earth station there can relay
the Apollo broadcasts to the U.S.
via the new Intelsat III satellite
stationed over the Pacific. In this
country, it could be received by the
newly operational earth station near
Jamesburg, California. The James-
burg station would send it on to
NASA headquarters in Houston.

A much more simple route would
be to send the signals from Apollo
to the Goldstone NASA earth sta-
tion in California on down to Hous-
ton, but there are many factors in-
volved in the decision to use a parti-
cular route.

Once in Houston, the signal is
sent to New York via land micro-
wave for distribution. Sending the
signal to countries in the Pacific
area would mean sending it by
phone lines back to the station in
Jamesburg. From there, it would be
sent to an Intelsat satellite over the
Pacific and back down where it
could be received by stations in
Hawaii, Japan, Australia, Thailand
and the Philipines.

Distribution to Europe and South
America is accomplished by piping
the signal from New York to an
earth station in Etam, West Vir-
ginia. From there it is relayed to an
Intelsat TIIl1 satellite over the At-
lantic. Stations in South America
that could receive the signal include
Argentina, Brazl, Chile, Panama,

Peru and Puerto Rico.

In Europe, the signal will be re-
ceived by a single station represent-
ing the European Broadcasting
Union (EBU). The EBU will then
distribute the signal to stations
throughout Europe via land lines.

TV Museum

With each Apollo flight goes a
list of space firsts, But seldom are
the “firsts” on the ground achieve-
ments mentioned. One of the last
places you’d expect to see a “first”
would be around a museum, but it
happened.

As launch crews went through
their countdown for Apollo 10
and 11, NBC network crews had
their own countdown in the Plane-
tarium of the Denver Museum of
Natural History. NBC was prepar-
ing to cover Apollo flights by tele-
vising them from earth as a backup
for their crews at the launch site.

When not viewing the voyage into
space, the telescope - television sys-
tem focused on other astronomical
phenomena including flares and
other activity on the sun. Comple-
menting broadcasts from the Apollo
spacecraft, the olanetarium system
offered close-ups of the moon’s sur-
face before the astronauts reached
it. The system can magnify craters
and convolutions and pinpoint pos-
sible landing areas.

The planetarium’s system was de-
signed by curator Donald Lunetta
and by Robert Bacon, an official of
Telemation, Inc. The original equip-
ment was supplied and installed by
Telemation Colorado, Inc.

Covering Splashdowns

Before the Apollo program, ear-
lier splashdowns and recoveries were
limited to black-and-white television
coverage using a giant, 30-foot wide,
rigid paraboloid antenna mounted
on a massive pedestal bolted to the
ship’s deck.

The size of such installations on
aircraft carrier flight decks empha-
sized the need to employ a smaller,
highly portable antenna which would
accomodate itself more easily to the
operational requirements of a Navy
recovery force vessel.

For the first Apollo mission,
Western Union International, Inc.,
—working with General Electric—
accepted a challenge from the major

BROADCAST ENGINEERING



U.S. television networks to provide
the world’s first, live color TV cov-
erage from an aircraft carrier. Avail-
able time called for the design, de-
velopment and installation of a
complete, compact shipborne earth
terminal system within a deadline of
only 16 days. Such a system would
normally require about three months
to complete.

GE’s space systems organization
assigned a team of 25 engineers,
technicians and other support per-
sonnel to create the unique, first-of-
its kind system. It involved building
a six-kilowatt traveling wave tube
TV transmitter, video processing
equipment, power supplies, two-way
audio transmission equipment with
related control, monitoring and test
equipment, a 15-foot diameter para-
boloid antenna of a space-related
folding design. a newly-designed
gyro-stabilized pedestal and mono-
pulse tracking antenna system, and
an air-inflated protective antenna
“bubble” 20 feet high and 22 feet
in diameter,

Western Union International’s
communications requirements were
received on September 20th, 1968.

Fig. 6 Giant parabolic dish antenna lo-
cated near Jamesburg designed to han-
dle space communications.
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By October 7th, 1968, the hardware
for the satellite telecommunication
terminal system was installed on the
aircraft carrier USS ESSEX before
it departed for the Apollo 7 primary
recovery area.

The successful color TV coverage
of the Apollo 7 splashdown and re-
covery on October 22nd was re-
peated on December 27th, 1968
when Apollo 8 returned from its
historic orbital flight around the
moon. Live color television pictures
of Apollo 9’s return from space
were transmitted from the recovery
ship, using an electronic system de-
veloped for TV network coverage of
the Apollo program by General
Electric for Western Union Inter-
national, Inc.

WUI and GE aimed a color TV
signal beam, 8/10ths of a degree
wide, toward a pinpoint in space
where a communications satellite
ATS-3 hovers in synchronous orbit
22,500 miles above the equator. A
15-foot diameter, parabolic antenna
directed the pencil-thin beam to-
ward the satellite while the recovery
ship maneuvered, pitched and rolled
on station at the splashdown area.

Color television signals from the
shipboard system were transmitted
skyward with an average of 6 kilo-
watts or as much as 14,000 kilo-
watts of power as required by the
satellite. The satellite’s transponders
relayed the signals back to a perma-
nent earth station.

Shipboard color TV coverage in-
volves an average of five color cam-
eras, each linked by cable to an en-
closed van housing a conventional
network-type television studio. The
down-range producer operating this
equipment is either CBS, NBC or
ABC, with each TV network taking
the assignment on a rotation basis.
Color TV signals produced by the
shipboard crew are supplied to all
three networks on a pool basis.

The conventional color TV sig-
nals from the down-range network
studio van located on the hanger
deck are carried by coaxial cable up
to the nearby portable terminal van
on the flight deck. The van, about
11 feet long, 7 feet wide and 7 feet
high, houses the necessary equip-
ment for transmission of the color
TV signal via FM modulation of
the nominal 6 GHz uplink trans-
mitter signal to the satellite.

For the Apollo 9 splashdown,
NASA’s station at Rosman, North
Carolina, was used. A microwave
link carried the signals to a TV net-
work pool studio in New York City.
Recovery of Apollo missions can be
viewed simultaneously on the three
major U.S. television networks, as
well as Western Europe’s TV sta-
tions, those of the Far East and
other parts of the world with a
second satellite transmission. The
re-transmission to overseas points
goes, with Comsat’s cooperation, to
U.S. earth stations and satellites of
the Intelsat global network.

The time lag between actual event
happenings and display on U.S. tele-
vision screens is an estimated V4 of a
second with an additional Y4 of a
second for re-transmission abroad.

Permanent earth stations in the
world’s existing earth-to-satellite-to-
earth system rely on huge 85-foot
diameter parabolic “dish” antennas
mounted on 10-story high pedestals.
Some 22 of these stations are now
in operation around the world, fur-
nishing intercontinental television
capabilitics to key population areas.
But many other areas are without
such live TV s<ervice, limiting tele-
vision news coverage to tape and
film recordings.

Western Union International is
identified as the *‘uplink” carrier on
all Apollo splashdown and recovery
missions. The “downlink” carrier
may be any one of the five interna-
tional carriers using the satellite,
since each carrier in rotation is as-
signed all satellite “downlink” trans-
missions for onc week at a time.

Conclusion

The old field sequential system
lives on . . . but only for a while.
Other systems will be used in space.
And once we better understand the
confines of space broadcasting, so
will the heavens offer what may
prove to be the ultimate testing area.
Trouble is, when marveling over
craters and moon rubble, we forget
the space remote support system of
the ATS-III satellites, COMSAT,
the NASA network and the antenna
that tracks the capsule while rolling
in heavy seas.

Between missions someday, we
may come to understand that we
have inadvertently developed the
format for future earth remotes. O
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We just widened the
generation gap.

lt's the significant lag between *‘our own things’” and the also rans.

The first time we did it (a couple of years ago) we came up with
the first all-digital sync generator with a near perfect time base sta-
bility (4 nsec typical) and pulse jitter spec. Nobody else can touch it.

Now we’'ve added a color encoder with all plug-in boards and
built-in color bars. It has balanced modulators using linear IC's.
Provisions for contours out of green. The works.

And still another first. A television programmer with magnetic
disc memory. Whether used for CATV non-duplication or station
automation, it gives maximum capacity and flexibility at minimum
cost. Like 200 events on 26 output channels with one second resolu-
tion. Repeats to 7 days. (So you could say 1400 event capability.)
Greatest reliability. Simplest operation.

Then we have a broadcast electronic character generator. Format
is 14 lines of 40 characters each. Raster (not dot) generation assures
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TCE-1600 video color encoder TMP-2500 progrommer
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maximum readability even on poorest home receivers.

And EIA video test generators. Multiburst. Stairstep. Sin2—Win-
dow. Modulated 20T pulse. Color bar. All EIA/NTSC/VIT compatible.
Can be used singly or with new electronic sequential switcher to pro-
vide single continuously switched output. Has it all.

Now for the sleeper. A Vertical Interval Data Transmission system.
Transmits data from news wires or character generator over existing
video channels. Provides VIT keying pulse and adds test signals.
Works with any video, local or remote. Encodes. Decodes. Erases. 8
line selection. So many applications it bogles the mind.

These are just some of our new ideas. If you take time to check the
parameters of the products we’ve mentioned, you'll find no one else
is half as close in concept. Let alone delivery.

So when you want some real help with your ideas, talk to
TeleMation.
The Total System Supplir

2275 South West Temple
Salt Lake City, Utah 84115

(801) 486-7564

W - TELEMATION. INC.
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TCG-1440 Chorocter generotor
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A matter of economy

Selecting standby generators

By Loren Mages
Forces, Inc.. Northiake, IlI.

Have you lost your power lately?
Power outages do not respect terri-
torial rights. Despite the fact that
you are in an area normally free
of disturbances, you cannot be as-
sured that your station will not go
off the air because of a power fail-
ure. In some areas, power failures
are a certainty. Providing a suitable
standby power source may prove
profitable (continuing advertising
revenue even during emergencies)

/)
-s-~oosu~.\ o N

and at the same time afford an ex-
cellent opportunity to perform pub-
lic service by keeping the public
informed during a power failure.
Yet surprisingly, a large number of
stations are not equipped for such
an emergency.

Power Failure

There are numerous reasons why
power outages occur. The wide area
power failure of November 9, 1965,
which hit the northeastern states was
caused by a misadjusted relay. A
utility company tower carrying
power to the University of Califor-
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Standby generator mounted in a basement. Note that a flexible line removes
exhaust, but a rigid line connects the control head to the box on the wall. Vi-
bration of the unit could cause control box problems. All cables, piping and

ducts must be free to flex.
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nia was dynamited in March of
1968. Not only was the University
cut off, but the interruption also
cut power to the Lawrence Radia-
tion Labs and to several surround-
ing counties, Then a blizzard dealt
the Boston area a severe blow
(winds to 80 miles per hour) that
left more than two feet of wet snow
and 80,000 customers without elec-
tric power. A recent survey of 675
interruptions reported in major met-
ropolitan newspapers over a six
month period disclosed a pattern as
follows: 60% of all outages will
last more than one hour; that almost
half the interruptions will be caused
by damage to the distribution sys-
tems because of storms or accidents;
that most outages will occur between
3:PM and 9:PM,; and that no state
is immune. Power failures occur-
red in all the states during the period
surveyed.

The Standby Source

A broadcaster can provide for a
second source of electric power by
several means. In some areas the
local electric utility can offer a sec-
ond line: that is power supplied
from a second generating station or
substation. This method is attractive
from a cost standpoint, but the sec-
ond line method may not offer the
desired protection. For example, the
second incoming line offers no pro-
tection in the case of wide area
outages. Further, when there is a
power interruption, and loads are
transferred to the other power sta-
tion, overloads may occur which
trip the breakers and cause loss of
power even on the alternate source.
The modern engine generator sys-
tem provides a completely indepen-
dent standby emergency electric
power capability.

Standby Installation
The first consideration when
planning the installation of a
standby electrical generating system
is to determine the size of power

BROADCAST ENGINEERING



generator needed. This requires a
decision to assume only so-called
essential loads, tower lights, trans-
mitter and audio consoles, heat,
sump pumps, and lights, or to as-
sume the total normal building op-
erating load. You may be surprised
to learn that the first choice is not
necessarily the least expensive se-
lection.

If a new building is being
planned, it will be relatively easy
to put “essential” loads through a
separate panel board. Sizing the
generator to these loads simply re-
quires totaling the individual circuit
loads from nameplate data. Be cer-
tain to consider momentary starting
loads on motor driven devices. In-
stantaneous requirements for motor
driven machinery may be three to
eight times their normal running
load.

If the standby equipment is being
provided for an existing facility, ex-
pensive rewiring may be necessary
to split off essential loads from the
total connected load. You may find
it less expensive in the long run to
purchase a larger machine and not
bother to rewire. Check your elec-
tric bills for the past 12 months.
Note the peak demand for any
month. The largest demand will tell
the size generating plant needed to
assume the total building load. Do
you notice a peak during the months
air conditioning is used? It might
be possible to greatly reduce the
size of the generator needed if you
could forego the convenience of air
conditioning during emergency op-
eration.

Engine Selection

One can purchase engine genera-
tor sets which operate from gasoline,
diesel oil, natural gas, liquid petrol-
eum (LPG) or other gaseous fuels.
Since we are considering generators
for standby service, fuel operating
economy is not of prime impor-
tance. More serious considerations
are the availability of a particular
fuel at the installation site, local
fuel storage code requirements, ini-
tial equipment cost and long term
engine generator maintenance costs.

Except for minor differences in
fuel line accessories and carbure-
tion, gasoline, natural gas, LPG and
other gaseous fueled engines are
very similar to the standard automo-
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tive engine. Qualified servicemen
for such engines are available most
everywhere. Generator sets up to
the 100 KW level will usually have
a lower first cost if furnished with
a gasoline or gaseous fueled driv-
ing engine. Once over the 100 KW
size, the first cost advantages swing
towards diesel-fucled engine gener-
ating equipment.

In municipalities, local fire codes
may prohibit the storage of ample
gasoline supplies on the site—be
certain to check local building codes
on this point. Also, gasoline does
not store well for extended periods.
Points in favor of gasoline as the
system fuel are quicker starting,
ready availability, and good oper-
ation over wide ranges in ambient
temperature.

Gaseous fuels promote long en-
gine life and lower maintenance
costs. There is no wash down of
cylinder walls with resulting crank-
case oil dilution. Also, there will be
no deposits of tetraethyl lead on
the spark plugs. Here again, check
local codes if bottled gas is to be
used.

Natural gas piped in from the
local gas utility solves the fuel stor-
age problem. On the other hand, a
point can be made for the desirabil-
ity of a completely independent
standby generating capability with
ample capacity and fuel storage on
the site.

Diesel engines offer long life, un-
surpassed dependability and low
long-term maintenance costs. High
initial equipment cost, especially for
smaller size machines are a disad-
vantage. But diesel fuel storage re-
quirements are at a minimum, and
diesel generating systems can often
be installed at sites where others
cannot be used because of code and
insurance needs. Special cold weath-
er starting considerations may be
needed if the equipment must oper-
ate at low ambient temperatures.
Allow only fully qualified diesel
mechanics with proper test equip-
ment to service a diesel engine.

The most popular engine speed
used today for standby applications
is 1800 RPM. Higher RPM ma-
chines may not stand up during
prolonged outages. Slower machines
are considerably larger, heavier and
more costly. The best compromise
for lowest initial cost with depend-

ability for commercial standby ap-
plications seems to hit at about
1800 RPM.

Heat Dissipation

An operating engine generator
system uses only 25% of the BTU’s
available from the fuel consumed to
make electricity. The balance is con-
verted into heat energy and must
be suitably dissipated. Generator
sets up to 15 KW ratings most fre-
quently utilize air cooled engines.
Special flywheel mounted blowers
keep the air circulating, and assum-
ing the room or engine compartment
has sufficient openings, the air
movement will adequately cool the
engine and generator. Larger sized
generating systems use liquid cooled
engines. Even liquid cooled engines
require some cooling air, and of
course, ample combustion air is
needed for both air and liquid
cooled machines.

Radiator cooled engines some-
times have the radiator mounted on
a common base with the engine and
generator. At other times, it may
be more convenient to remotely
mount the radiator on the lawn, the
roof or elsewhere. The radiator is
normally filled with water, or in
colder regions, a mixture of water
and permanent type antifreeze.

Another form of liquid cooled
engine uses water from the city wa-
ter mains for cooling. This is known
as city water cooling, and there are
several versions of these systems.
Unless your community is served
by an overhead water storage tank,
the pumping station is protected
against loss of electrical power, or
you have your own well, don’t use
a city water cooling ssytem. Obvi-
ously, with a city water cooled ma-
chine you must be assured of a
continuous water supply if your sys-
tem is to function during an emer-
gency.

Matching The Source

The electrical output of the gen-
erating system must match the in-
coming power source with respect
to voltage, frequency and phase.
There seems to be a tendency for
radio engineers to go overboard
when it comes to frequency and
voltage regulation specifications.
Most modern engine generator sets
incorporate voltage regulation of
(Continued on page 36)
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The finest colorcamera
ever made for sales managers

Is the finest ever made for
sponsors,engineers and cameramen.

The New 3-Tube RCATK-44A.

The TK-44A can improve your station’s color image and help increase sales.

It outperforms any other color camera in the world today. Once you
see and try the TK-42A, you'll agree. You'll discover features found in
no other camera. Fecturas that mean better color and faster set-up.
Features that mean more time for your engineers and camera-men to
spend in program p-odustion instead of tinkering, to assure less
tension and greater efficiency—indoors and out!

The TK-44A. The maximum-performance studio camera that can
double as your most desendable remote camera. The camera with
the innovations you need today ... and tomorrow!




You get more for your money
in color control and fidelity.

A The TK-44A can deliver the kind of cotor
you like. No more old-fashioned painting which
always unbalances grey scale. Reason: the
“*Chromacomp.”

B The TK-44A can bring your sponsors’
products to the home TV screen in truer-to-life
color than any other lead-oxide camera.
Reason: *Chromacomp.”

C The TK-44A can give you the highest
degree of color-match with any color camera
you own. No other camera can offer you this
important operating advantage. Reason: the
unique *“Chromacomp’* Color Masker.

D The TK-44A can increase picture sharpness
without causing a corresponding increase in
noise. Reason: the unique comb filter Contour
Enhancer.

E The TK-44A can produce life-like color at
all light levels. Even at 15 foot candles, it can
still deliver full video levels. Reason: optics
30% more efficient than the No. 2 camera.

In the months ahead, we will tell you why the
new TK-44A offers you more for your money in
operating flexibility. But if you want complete
details now, call your RCA Broadcast Repre-
sentative or write: RCA Broadcast Equipment,
Bldg. 15-5, Camden, N. J. 08102,

RCA...Totally Responsive




*+5% or better and frequency con-
trol of three cycles. Bear in mind
that these ratings are based from
“no load” to “full load”. Actually,
the load of an operating station va-
ries very little and voltage and fre-
quency can be closely regulated
without resorting to special and ex-
pensive controls and accessories.
But do watch those tower lights,
they can really cause grief on a
small gencrator system.

System Transfer

A means must be provided to
transfer the electrical load from the
normal source to the emergency gen-
erator. Manual and automatic dou-
ble throw transfer switches are avail-
able. Most modern installations use
fully automatic engine starting and
load transfer controls. When the
power interruption is sensed, the
engine is started, and once up to
rated voltage and frequency, the
load is disconnected from the dead
line and transferred to the genera-
tor output. When the normal power
service is restored, the load is trans-
ferred to the commercial power line
and the engine is shut down. En-
gine starting and transfer of the load

is normally accomplished within 5
to 10 seconds. Fully automatic op-
eration is essential at unattended
facilities. Manual load transfer can
be used at attended stations where
economy is a prime consideration.
Numerous accessories are avail-
able to make the automatic load
transfer control more valuable. This
control should incorporate provision
for proper charging of the engine
starting battery, cranking, limiting,
and testing. In addition, the pur-
chaser can select various under or
over voltage protective relays, full
protection against loss of a phase,
time delay relays for many purposes,
signal alarms or trouble lights, and
instrumentation as desired.

Engine Starting

No single element of the standby
system requires more attention than
the engine starting battery. An in-
vestigation was made to determine
why many emergency lighting sys-
tems did not function at the time
of the big power outage in Novem-
ber of 1965. The State of Pennsyl-
vania, which requires emergency
lighting systems in most public
buildings, found that in over 90%

of the “failed to operate” investiga-
tions, the problem was traced to de-
fective batteries or battery cabling.
Battery cases were found cracked,
batteries were sulphated, dry, cells
shorted, terminals eaten away, and
similar problems. Be sure you get
the proper size battery for your ma-
chine, the proper charger, and see
that it is properly maintained.
The manufacturers of engine gen-
erator sets and their agents can of-
fer special guidance in the planning
of a standby installation and the se-
lection of the needed equipment and
accessories. The local distributor
will usually know all the building
codes applicable to your location.
Seek his assistance, and above all,
follow the installation instructions
furnished with equipment to the let-
ter. Establish a program for routine
preventative maintenance. A prop-
erly installed and maintained stand-
by generating system should have
an economic life well in excess of
15 years. In areas where power out-
ages represent a continuing problem,
a standby generator backed by a
routine maintenance program can
be the answer. In other areas it rep-
resents a good insurance program.

SERVOPAK SYSTEMS

. . . offer unique flexibility and performance in Servo Controlled lens systems

...Any Camera

TTH
ANGENIEUX
SCHNEIDER
CANON

FUJI

FROM SERVO TO MECHANICAL IN MINUTES

As an alternative to the integrated system design, the
Servopak Control System provides precisely the same
facilities with very significant advantages. Even if your
lenses outnumber your cameras, only the cameras need
to be equipped with Servopak. The zoom lens and servo
system can be serviced separately. Servopak units may
be easily and quickly substituted with mechanical
controls.

. Most Lenses:

Servopak zoom and focus control drive unit js a com-
plete package containing all power supplies, AC ampli-
fiers, control circuitry and high powered AC Servo
motor/generators with integral gear boxes and resetting
potentiometers. Command signals are initiated by the
operation of separate operator’'s hand controls, either
camera mounted or remote. The drive output is from
splined gears which are coupled through specially
silenced cables to the mechanical drive outlets of any
standard zoom lens.

Servopak has a simplified system for setting the maxi-
mum and minimum zoom and focus positions. The stops
are controlled electrically by a simple screw-driven
adjustment and prevent the stresses encountered in
normal mechanical stop arrangement. Built-in indicator
lamps in the unit enable adjustment to be made by
unskilled operators.

Write for Servopak bulletins.

POWER-OPTICS, INC.
P.0. BOX 226, FAIRVIEW VILLAGE, PA. 19409
(215) 272-5300 « Telex—846411

Western inquiries contact:
Television Products, Inc. (213) 678-2388 o

Circle Number 22 on Reader Reply Card
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FAIRCIMILD

LUMITEN

g

FAIRCHILD

MQODEL 6688

THE NEW FAIRCHILD
LUMITENS

Fairchild introduces a complete new line of noiseless
attenuators with 7 new advantages: 1. Transistorized
drives require only minute current to actuate circuit.

2. Multi-channel operation with common light sources
to all channels guarantees tracking to within % db
between channels. 3. 4 channels or more can be driven
by a single actuator. 4. Infinite resolution from O—=
5. Plug-in light source allows instantaneous replace-
ment. 6. Improved mechanical construction of slide
faders’ precious metal sliding contacts gives long trouble
free life, offers adjustable feel. 7. Plug-in, remote,
and slide-wire models range from one to four channels
and are designed with ultimate versatility in packag-
ing; compact cards range in size from 134" x 4” to 5%" x
61%"; housings from 7” x 1%" x 13%" to 7" x 1%2" x 3".

All Fairchild Lumiten attenuators use the same light
principle. As light intensity is made to vary, cadmium
sulphide cells within the circuitry effect identical

and simultaneous variations of the audio signal. The
Fairchild Lumiten is, in fact, as noiseless as a

beam of light.

Fairchild Lumitens (available in 600 and 150 ohms)
include: 668!l Attenuator, 568 PAN-2 Pan Pot
Actuator, 658 ACT Remote Cell Actuator, 668 STII
Stereo Attenuator, 668 RSB Remote Stereo
Attenuator, 668 MC 4-channel Master Control
Attenuator card, 668 RAB Remote Attenuator packaged
on compact PC card, 692 D1 Single Remote Attenuator,
692 D2 Two independent Attenuators. Slide Wire
Fader: SWL 600 (600 ohm L pad).

Contact your Fairchild Recording Distributor or write
FAIRCHILD RECORDING EQUIPMENT
CORPORATION, Dept. BE-8, 10-40 45th Avenue,
Long Island City, New York 11101.
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‘““Many businesses are contributing
generously to higher education.
Have you looked recently to see
if you’re giving enough?”’

Roger M. Blough*

In addressing business leaders, Roger Blough backed
up this question with the alarming estimate of rising costs
for higher education. By the mid-scventies, annual expendi-
tures will reach $30 billion. about double the 1965 figure.”

It's vitally important that every busincss cvaluate invest-
ment in higher education—and do so in light of rising costs.
Corporate contributions that are geared to yesterday's ex-
penditures aren’t keeping pace with changing needs. If your
company has not yet started an aid-to-education program,
it's time to get involved.

Business needs educated people to produce money.
Colleges need money to produce educated people. With
tuitions covering only about ¥4 of the soaring costs. colleges
and universities must have more help. now.

Write for: “How to Aid Education.” It's a bocklet for
management —of particular interest. if your company has not
yet established an aid-to-education program. Address: Coun-
cil for Financial Aid to Education, 6 East 45th Street,
New York, N.Y. 10017.

*Former Chairman, United States Stecl Corporation

Give to the college of your choice.
aC0lls, €Ot NCIL FOR
Q, 1 FINANCIAL
< 4] AR TO
"Oune EDUCATION

advertising contributed for the public good.
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An emergency power changeover
Sy Stem By Fred Moore, John Morris, wQaM. Miami Beach. Fla.

® When a broadcast studio build-
ing loses electrical service, things
should happen fast. And automatic-
ally, if possible. For without the
ability to feed audio down the pro-
gram line to the transmitter, every-
thing might just as well be turned
off. The system described here auto-
matically supplies emergency power
just after our studio building loses
public power from incoming lines.

Air Conditioning Load

The service supplied to our build-
ing is three phase, 240 volt power.
The only equipment actually re-
quiring three phase power are two
7% -ton air-conditioning units on
the roof of the building. They sup-
ply most of the cooling air for the
building, to offset the tropical Flor-
ida heat. The rest of the cooling is
done by a separatc 5-ton unit which
requires only single phase 230 volt
power. The changeover relay de-
scribed here is a single phase unit
and does not switch the large air-
conditioners, only the small one to
keep the studio temperature down
to a livable level during an outage.

RESET

P

i

e By

B ;’S

The large units are left across the
public power linc at all times.

When the power fails, an AC re-
lay connected in the five-ton unit
supply line drops out, removing its
own “seal-in”" voltage (Fig. 1). This
relay must be reset by pushing a
button on the relay chassis located
near the main changeover control
panel. The purpose of this relay is
twofold. First, it prevents damage
to the compressor in event of a
short outage by not allowing power
to be removed and then reapplied
quickly. Several minutes must be
allowed between the time power is
removed and the time it comes back
on the compressors. This time lapse
allows coolant pressures to equalize
throughout the system. The second
function of the relay is to assure that
the heavy starting current required
for the five-ton unit is not drawn
from the emergency generator until
the generator speed has stabilized
and all the other equipment neces-
sary for studio operation is func-
tioning.

Functions And Circuitry
Public power must be interrupted

TO FIVE TON
AIR

Y v
230VAC 1 PHASE

Fig. 1 Air-conditioner relay wiring.
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for at least two seconds before the
relay unit reacts. The unit ignores
outages of shorter duration because
KS is kept closed by the charged
time delay capacitor Cl. This ca-
pacitor charging voltage is supplied
off the public power line by a simple
half-wave DC supply consisting of
R1, D1 and C1. For an outage last-
ing longer than two seconds, K5
drops out, its upper contacts com-
pleting the generator start termi-
nals circuit and starting the gen-
erator.

As the generator starts, its output
feeds TD1, an Amperite 115NOS5
time delay relay. After five seconds
of output from the generator, the
frequency has stabilized and the unit
is ready for a load. TDI1 closes, its
contacts completing the circuit to
K3 and closing it with power being
supplied from the generator. The
contacts of K3 connect generator
AC to the coil of power relay K1
through latching relay K2. This ac-
tion transfers the building load to
the generator output.

The power relay is a momentary
type, with the same coil serving to
latch the relay in either mode. Volt-

EN. READY

SEN POWER

ON SEN.

Control panel shows all power conditions.
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age, therefore, cannot remain across
the coil after the changeover is com-
pleted. The voltage is only momen-
tary because of the following action.
When K1 switches to emergency po-
sition, its auxiliary contacts cause
latching relay K2 to also change
position, thus removing power from
the K1 coil being supplied through
arm =2 of latcher K2. The latcher
is a 24 volt DC 6p.d.t. unit supplied
from the gencrator batteries.

This relay is used for circuit con-
nect and disconnect to the K1 power
relay coil and for mode indication
through type 1086 lamps on the
control panel. The latcher coils arc
wired to simply follow the position
of the power relay, K1. When the
power relay is switched to the emer-
gency position, it changes the latcher
to that position, etc.

Now we have the studio building
on emergency power, with AC be-

ing supplied from the 30 kw gen-
erator. After a few minutes of emer-
gency power operation, the an-
nouncer comes into the power room
and pushes the button to reset the
five-ton air conditioner relay de-
scribed earlier. This restores cooling
to the studio area. The building will
now stay in the emergency power
mode until manually changed back
to the public power line by the op-
erator on duty. To do this, he op-
erates pushbotton PBI, labeled
“REGULAR POWER?” on the con-
trol pancl. The change back to pub-
lic power was left to manual control
purposely to prevent an automatic
circuit from actuating the power re-
lay during a commercial, thus caus-
ing a “pop” on the air during a
client’'s message.

The circuit i< fully interlocked to
prevent switching to a dead line in
cither mede. Once on emergency

r‘*f?-»\_f- (ARSIt

mode, the unit cannot be forced to
change back to the public power
line until normal voltage has existed
on that line for at least three min-
utes. When this condition is met,
TD2 closes because it is connected
directly on the public power line.
TD2 closing seals in K4 which, in
turn, lights L1, the “REGULAR
POWER GREEN” lamp. This indi-
cates to the operator that public
power has been restored and that
the building will transfer back to
these lines if the “REGULAR
MODE” pushbutton is now oper-
ated. If this button is pushed when
the “REGULAR POWER
GREEN” lamp is not lit, nothing
happens, preventing an erroneous
changeover to a dead or intermittent
public power line.

As the building load is trans-
ferred back to the public power line,
the emergency generator is shut
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down because K5 is resealed by the
appropriate contacts on PBI1, the
“REGULAR POWER?” pushbutton.
The generator stops only if the
“REGULAR POWER GREEN”
lamp is lit, however, preventing
shutdown of the generator while the
building load is on it! This function
is taken care of because the half-
wave charging supply is fed from
the topmost “down ” contact of K4,
making reseal voltage available only
when TD? is closed.

Another safety feature prevents a
mistaken changeover to the genera-
tor output when it is either off or
not quite ready for load yet. Since
K1 voltage is supplied from the gen-
erator output through K3, in the
“regular power” mode, there is no
changeover when the “EMER-
GENCY POWER? button is pushed
if the “EMERGENCY POWER
GREEN” lamp is not on.

Parts list
for changeover panel

K1 Automatic Electric
Co. 3PDT 200 amp re-
lay

K2 6PDT Latching Re-
fay, 24 volt d.c. coils.
Magnecraft W88 LX-7
K3 Magnecraft ACPX-8
SPST 110 volt a.c. relay
K4 Potter Brumfield 3-
PDT 240 volt a.c. relay
KRP-14AG

KS Magnecraft DPDT
10,000 ohm plate- relay
TD1 Amperite 115 NO5
TD2 Amperite 115NO180
PB1-PB3 Square D
brand modular pushbut-
tons

L1-L4 10S6 220 volt, 10
watt buibs.

The generator will start now,
however, to ready the panel for a
changeover. since ‘“‘seal-in”’ voltage
for K5 was removed by normally
closed contacts on the emergency
power pushbutton. After the gen-
erator has come up to speed, the
emergency power green lamp comes
on as TDI closes. Pushing the emer-
gency power pushbutton now, of
course, will transfer the building
load to the generator. In the event
of severe weather, the generator is
started manually as described above
and left running through the peak
of the storm. In this way, if an out-
age occurs, changeover to the gen-
erator is instant upon failure of pub-
lic power. This changeover is so fast
it will not stop our reel-to-reel or
cartridge machines while they are
running on the air.

Also incorporated into the cir-
cuitry is PB3, the test pushbutton.

Holding this button in until the
building load is transferred to the
generator output, tests all the switch-
ing circuitry. It is wired simply to
fool the relays into thinking that
public power has failed. It is a nor-
mally closed switch in series with
all connections to onc side of the
public power line. This button is
used only by station cngineers dur-
ing the maintenance period on Mon-
day mornings.

As the pictures show, all connec-
tions to the relay subpanel are by
spade lugs. If maintenance becomes
necessary, all voltages can be re-
moved from the circuitry in the sub-
panel by removing the appropriate
lugs from their barrier strip termi-
nals. All relays and time delays are
plug-in.

This system is a considerable im-
provement over the old manual
switch method of emergency power
operation. Previously, the announcer
had to grope through total darkness
following a public power failure to
the power room where he had to
operate disconnect switches to re-
move the air conditioning load, start
the generator manually, wait for it
to run up to full speed and then
push the handle of a 200 amp trans-
fer switch to get back in business.

The large power relay used is
made by Automatic Electric Com-
pany and was left over from an
earlier transmitter installation. As
manufactured, the unit contained its
own control relays mounted with the
power relay on a bakelite panel in-
side a metal enclosure. The old unit
was cleaned of everything inside ex-
cept the power relay and the bake-
lite panel on which it was mounted.
The subpanel shown in the photo
was built from scratch using an
eighth-inch aluminum rack panel.
Fanning strips were used on the bar-
rier strips wherever possible. The
original metal enclosure was used
to house the newly rebuilt unit. Hav-
ing the large power relay on hand
was admittedly a cost windfall, but
the remainder of the unit cost less
than $75, using available parts from
replacement stocks. Installation by
a licensed electrician ran about

Fig. 2 $200.
Emergency We had the usual bugs to work
changeover out after construction, but the unit
SchEmatic. Subpanel has been in operation now for six
layout months and has worked flawlessly.
detail. A
August, 1969 4\
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® Trademark for telavisior camera tubes

THE PHILIPS PC-70 ... the prime time king of

color cameras ... serves on more live and taped studio
color shows, by far, than any other camera.

And it's a fantastic switch-hitter. If the PC-70 is a winner in
studio work, in the field it's no contest. For major cutdoor
news and sports events, the PC-70 consistently takes

the most valuable player award.

Why? lts unsurpassed color picture, faithful and sharp.
There are over 700 Phitips 3-Plumbicon® camerzs in
use worldwide. A videoman’'s dream. The cameraman’s
camera. Management’s assurance of the best, most
reliable, and most economical performance.

When a better camera is built, Philips will build it.*
In the meantime, the PC-70 is the ticket.

*The Philips PC-100, announced at NAB '69, will be available early in 1970,




THE PHILIRS PCP-90 digitally controlled “Minicam” takes
the field alongside the PC-70 as the most mobile and versatile
of por:ables. Operating wireless or on small, cost-reducing
triax, the 3-Plumbicon Minicam brings total fiexibility to
broadcast-quality telecasting.

The PCP-90 is designed basically as a field camera. Controls
may be beamed from as far away as 30 miles. Signal processing
is done in the backpack. The Minicam produces a real-time
color-composite signal for direct broadcast. Or it can go into the
field with a portable recorder to tape interviews or other action—
totally unencumbered.

And here again, you have a star switch-hitter. Three new one-inch
Philips Plumbicon tubes perform to broadcast standards, PHILIPS BRO
bringing the Minicam right into the studio. PHILIPS R

Training eamps for Minicam prototypes included crowded
conventions, major sports, the inauguration and other events.
Now it's ready to sign with you. A NORTH AMZRICAN PHILIPS COMPANY

One Philips Parkway, Montvale, N.J. 07645 - 201, 391-1000




Building a solid-state
chroma keyer . ....o...

i One of the most useful and least
understood coler production acces-
sories is the chroma keyer. Its uses
are unlimited. This article describes
a chroma keyer that was designed
and built by the author at KRDO-
TV shortly after the purchase of live
color cameras. The unit described
cquals or exceeds the quality of the
average network chroma keyer. If
all new components are used, this
unit may be duplicated for approxi-
mately $150.00.

Chroma keyers are basically quite
simple. Fig. 1 shows a block dia-

*Engineering staff, KRDO, Colorado Springs at time
of writing.

Fig. 2 Coarse hue
control is at [eft,
fine hue is second
control from left.
Balance adjust is
between fine hue
and gain controls.

Fig. 3 Top view of

keyer with panels ' g

removed.
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gram of the one built at KRDO-TV.
This unit consists of Darlington pair
input amplifiers driving a three in-
put, two output matrix. Here the
colors are added and subtracted to
derive a keying waveform corres-
ponding to any given color. This
keying signal is then further pro-
cessed in a high gain differential
amplifier, clamped, black clipped,
and delayed with a variable delay
line. The delay line is used to com-
pensate for encoder and cable de-
lays in the studic system.

A common base amplifier is used
to provide the necessary gain to
overcome circuit losses and to drive

the totem pole output state to 0.7
volt pp. Sync is applied to the unit
for clamping puiposes. The sync en-
ters via a Darlington pair and is
amplified and inverted to drive the
clamp transistor.

The purpose of all this circuitry
is to develop a positive-going signal,
coincident in time with the camera’s
scan of the particular color area to
be keyed. This positive signal (nor-
mally 0.7 V pp.) is applied to the
station’s special effects system via
an external key input. Thus a par-
ticular color tells the special effects
system when to switch.

Although blue is normally used

BROADCAST ENGINEERING
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Fig. 1 Chroma keyer block diagram.

as the keying color because it is the
least prevalent in flesh tones, any
color may be used. The primary
colors, (red, blue, and green) tend
to work the best, however.

Construction
The actual unit is assembled on
a 3% inch rack panel and bathtub
chassis (see Fig. 2). The matrix and
delay line should be preassembled

before mounting to the front panel.
The matrix, with the exception of
the dual 200 ohm pot. is wired on
the switch. The delay line is as-
sembled on the switch. except for
the termination resistors which are
mounted on the printed circuit
board.

The lettering on the author’s front
panel is letter press, which should
be available in your local art store.

After the lettering is applied, a few
coats of lacquer should be sprayed
over the panel to prevent the letters
from rubbing off. Once the front
panel is assembled, it should be set
aside until the main chassis is fin-
ished.

The major portion of the circuit
is on a printed circuit (sce Fig. 3).
Fig. 4 is the schematic of the keyer
less matrix, power supply, and de-
lay line. The omitted circuits are
Figs. 5, 6, and 7). There are six
IC’s and six transistors used in the
active circuits. IC’s one and two are
RCA CA 3036 dual Darlingtons.
These are used as matching and
isolation between the high impe-
dance loop through inputs and the
low impedance matrix. The second
half of IC 2 is biased a little dif-
ferently from the other Darlington
Pairs so that it will pass ncgative-
going sync instead of positive-going
video. The outputs of these are fed
to the matrix via voltage dividers.
which will be used to provide an
effective return path to ground for
1C 3.
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The output of the matrix is fed
to IC 3 (RCA CA 3005- high gain
differential amplifier), via R-12 and
R-13 which are used to balance
out circuit tolerances. The output of
the differential amplifier contains
positive-going video corresponding
to the selected color. It also contains
negative-going video corresponding
to unwanted colors. The output of
IC 3 is clamped to ground by Q-1
during the horizontal sync period.
This allows IC 4 to clip off all of
the undesired portions of the signal
without DC drift. R-17, the clip pot,
is mounted on the front panel for
this purpose. After the video is
clipped, the remainder is amplitude
controlled by the front panel gain
control (R-20).

IC 6 is used as a delay line driver
and as an output driver. The IC is
an RCA CA 3018, a four transistor
array in which two of the transistors
are internally wired as a Darlington
pair. One half of this IC feeds the
delay line via R-30, the sending end
termination. The other delay line
termination is R-33. The output of
the delay line is amplified by Q-2,
a common base amplifier which pro-
vides high gain with no signal in-
version.

After amplification, the signal
passes through the second half of
IC 6. This is wired as a Darlington
pair and served as the original out-
put stage. It proved unsatisfactory,
so it is now used as a driver for
the totem pole output stage. This is
the reason the output stage is not
mounted on the printed circuit
board.

ROA

DUTRUT A1

RED INPUY

BLUE INPUT

GREEN INPUT

aTPuT R

SWITCH 15 3 POLE 12 POSITION (CENTRALAN PA-2009 OR EQUIVALENTI
RY, R2, RY, R, RS, 95, R7, R + 1000 1% VT WAIT

RAA AND R98 + DUAL MO0 POT WITH CENTER TAP IRCA #349111

THIS MAY BE ORDERED FROM; RCA PARTS AND ACCESSORILS

P. 0, BOX 100 DEPTFORD, NEW JERSEY  O89%

Fig. 5 Chroma Keyer matrix.
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IC 5§ (RCA CA3001) is used as
a variable gain, sync inverting am-
plifier to drive Q1, the clamp tran-
sistor. It was planned to also take
the negative output of this IC and,
by resistive mixing, make one out-
put composite. This caused some
problems in the output circuits and
was later deleted. The gain of IC §
is controlled by the pot labeled
“Clamp Null.”

The totem pole output stage con-
sists of a pair of series connected
2N708 transistors biased so that the
common emitter-collector point is at
0.00 volts DC—thus no output ca-
pacitor is required.

The power supply, input and out-
put BNC connectors, clamp null
pot, and DC balance pot are all
mounted on the bathtub chassis. The
power supply is all “hard wired.”
It could be assembled on a PC
board if desired.

The power supply is actually two
supplies derived from one trans-
former. The regulators are a simple
zener diode reference series circuit
that seem to do an excellent job of
removing all ripple. It is strongly
recommended that the supply volt-
ages not be varied from a nominal
plus and minus 6 volts (£12 volt)
because of IC limitations. The volt-
age will vary a little, however, due
to zener tolerances.

The matrix schematic shows a
switch with three wipers. This is
actually a three deck switch inter-
wired so that the wipers are 120
degrees apart. The photographs of
the keyer that show the matrix show
a four section switch. This was an
older design and since has been re-
placed.

The printed circuit board may be
duplicated if desired, however, the
keyer works just as well built upon
Vectorboard as did the prototype.
The printed circuit board is set up
for Y4 watt resistors and normal
small size transistor capacitors
mounted on end. The ultra sub-min-
iature tantalum capacitors were not
used due to excessive cost. It should
be noted that three resistors were
mounted on the foil side of the
board due to wiring complications.
These are R-27, R-28, and R-29.
They may be seen in the lower left
corner of the bottom view in Fig. 3.

Keyer Setup
After the keyer is built and all
obvious errors are removed, discon-

nect the plus and minus 6-volt lines
from the power supply. Load each
regulator with a 2.7 K ohm resistor
and apply power. The regulator out-
puts should be plus 6.2 volts and
minus 6.2 volts =4 volt and should
show little, if any, ripple on an
oscilloscope. When the power sup-
plies are operating correctly, they
may be reconnected to the rest of
the circuits. Apply standard stair-
step to the red, blue, and green
inputs. These should be looped from
one feed and terminated at the last
input. With the oscilloscope attached
to the hot end of the gain pot, ad-
just the balance pot (R-12) for video
cancellation of the entire stairstep.
This pot is then locked in place. R
55 is now adjusted for 0.00 volts
DC at the keyer output with the
gain control set a minimum. The
only remaining adjustments are for
the delay line.

With the oscilloscope connected
to the output of the keyer, the
stairstep applied to only one input
(red, blue or green), and sync ap-
plied to the sync input, adjust the
gain and clip controls so that only
the last step remains which is 0.7
volt pp. The matrix switch may have
to be rotated to achieve positive-
going video under these conditions.
R-30 and R-33 are alternately ad-
justed for the flatest top and sharp-
est fall on the trailing edge of the
observed pulse. The delay line
should be set to maximum delay for
this adjustment. It should be pos-
sible to adjust the terminations so
that the delay line will pass the sig-
nal with only slight distortion, if
any.

Keyer Checkout

The final checkout is subjective.
Apply the red, blue and green color
bar drives to the appropriate inputs
and terminate the looping connec-
tions. One of the keyer outputs is
applied to the external key input of
the station effects unit. With en-
coded color bars applied to one of
the effects’ inputs, adjust the coarse
hue, fine hue, gain, and clip con-
trols for a clean keying-out of the
desired hue or bar. The delay line
is now adjusted to exactly position
the key-out area under the replaced
video.

If everything is working to com-
plete satisfaction, the keyer is now
ready to be mounted in one of the
live cameras, The red, blue and
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green inputs should be supplied with
processed video of approximately
0.7 volts pp. If the second keyer
output is applied to a video moni-
tor, the keying signal will be view-
able as a white-on-black picture,
with the white areas corresponding

to the keying color. This is very
useful in initial setup and any later
color changes. This chroma keyer
has proven reliable and should run
for weeks without any adjusting.
Having only one chroma keyer
is almost the same as having only

Q5 2N3053

one VTR machine. With this in
mind, you might want to build one
for each color camera or even in-
stall an input transfer switch so that
one keyer may be used with more
than one camera. The possibilities
for modifications are endless. A
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A portable console for booth and
studio operations / By Fred Clinger-

W The WBCO engineering depart-
ment had a unique problem which
had been growing over the past sev-
eral years. Each year at county
fair time, the production studio was
torn down and moved to the Fair
for its five to six day run. The sta-
tion broadcasts about ten hours a
day from a booth on the fair
grounds. The effort usually netted a
myriad of engineering headaches.

All production had to be done
at least a week in advance, last min-
ute spots could not be produced,
the wiring became frayed, connec-
tions were questionable, and a con-
siderable amount of crossfeed was
taking place in the board. Not to
mention the fact that the chief en-
gineer had to work the Sunday be-
fore the fair setting up equipment,
and the Sunday after, tearing it
down.

With the coming of the new year,
the author decided not to go through
another county fair with these nag-
ging problems.

One of the problems of the old
production setup was the fact that
the components were scattered over
a large area, and rather unwieldy
for efficient production. The Gates
Yard Board was sitting on a 3 x 8-
foot table, with a 30-inch rack at
one end which contained the board
power supply, connecting strips, an
ATC cartridge playback-record unit,
and the record amplifier, plus an
oudated patchpanel. At one end of
the table was an Ampex 300 con-
sole tape recorder. Another smaller
portable Ampex was on the table.
The entire setup worked okay, if
you had arms like a gorilla.

Taking inventory of a rather large
junk box for a small station, we
found two old console turntables in
24 x 24 inch square cabinets, 30
inches high. The tables were solid
mechanically, and had the huge
gear-boxes not seen on the market
today. We also had the good for-
tune to have two almost new Gray

*WBCO, Bucyrus, Ohio
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Research arms. complete with turn-
around cartridges. Further scroung-
ing produced two small, one-tube,
turntable pre-amps which could be
used. Also sitting at the other end
of the table was a Collins 808 port-
able board, which was used for
turntables.

After convincing the station man-
ager that engineering could build a
new efficient unit for about 30 or
40 dollars, and free the Collins port-
able board for other uses, we started
on the project.

We determined that the entire
unit would have to be set up and
checked out at another location,
and then moved into Studio “B~,
which serves as the production stu-
dio. The new unit could not be
built in studio “B”, as there was not
room for two units, and the first
could not be torn down until the
second was nearly completed.

The author then took over Studio
“A”, which is large and little used.
The first item on the agenda was to
clean up and sand down the two
turntable cabinews. Then part of our
30 dollar budget was spent on a can
of light brown paint (this was after
we made the mistake of discussing
the color matching problem with our
Women’s Director, who insisted on
doing everything in coral). Two
coats of paint were applied to the
cabinets.

Shopping around for a top to fit
over the two turntables, the author
discovered three heavy, hollow core
doors at the local lumber yard,
which had been returned by a con-
tractor after completing a job. All
three were in cxcellent condition,
but they had a hole for a doorknob
and holes on the edge for hinges.
A door was purchased for ten dol-
lars.

The lumber company persuaded
us to make 24-inch square cutouts
on each end for the turntables (see
diagram). The door was received a
couple of days later, after wooden
inserts were glued into place where

the cutouts were, to strengthen the
top.

The door was walnut prefinished
on one side, and had a blond pre-
finish on the other. We elected to
use the dark side. We also purchased
four seven-foot 2 x 4's, to hold the
cabinets together. I determined that
a seven-foot overall length would be
suitable for the job. This would
allow the needed three foot between
the turntables for the Gates Yard.
Th cabinets were leveled, spaced,
then bolted togther, and the 2 x 4’s
painted. The top was then fastened
to the cabinets and 2 x 4’s with a
number of three-inch wood screws.

The engineering department then
asked a local welder to make up a
small rack, which would run the en-
tire length of the assembly (see Fig.
1). The rack was given one coat of
rust-colored primer. While this was
drying, the new arms were attached
to the turntables, and checked. The
one-tube pre-amps were also in-
stalled in the cabinets, and this was
followed by a pot for level adjust-
ment and a matching transformer
for each unit. The metal rack was
then attached to the top of the con-
sole.

After everything was checked
again, the production department
was warned that the production
studio would be torn down for one
day. I came in the next day at six
a.m. and, with the assistance of the
duty engineer, took apart the new
console, (it would not go through
the two doors), moved it into the
production studio, took apart the
old console, and transferred the
board to the new console. The 30-
inch rack was then placed on top of
the metal rack in the center. The
rack was measured beforehand and
made to fit the metal top exactly.
Next came the rewiring.

Several hours were spent remov-
ing a lot of old non-shielded wiring
from the console and recording rack.
This was replaced with shielded ca-
bles which eliminated the crossfeed
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problems mentioned earlier. The
mike was removed from a tempo-
rary, banquet arm-stand setup, and
put on a small desk stand. A num-
ber of patches were removed from
the patch panel, and some new ones
were added.

The two 24-inch cutouts from
the door were cut down slightly, and
used as shelves on each side of the
recording rack. Electrical wiring was
the next order of business. with a
fifteen plug multiple outlet being
attached behind the left turntable.
This was wired through a master
switch under the console at the op-
erator’s left knee. On the left shelf
the small reel tape machine was po-
sitioned, and on the right we placed
the empty cartridge rack.

The board was wired so that any
switch thrown to the left, or audi-
tion, will automatically route the
signal into the main input of the
console tape machine. Any switch
thrown to the right will route the
program into the tape cartridge ma-
chine and onto the patch panel to
“console out.” Other patches on the
panel include, “console in,” “chan-
nel four input,” “channel five in-
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Fig. 1 Operator
position showing
door table, the
special rack and
new location of
equipment.

Fig. 2 Console
tape recorder is
positioned at op-
erator’s left side.

” e »”

put,” “telephone,” “studio line,”
*“cartridge machine in,” “network,”
and “Ampex auxiliary input.” The
pots on the board include, mike 1,
mike 2, telephone, console tape ma-
chine playback, turntable one, turn-
table two, cartridge machine play-
back, and network.

I ended the problem of a dangling
headphone cord across the console
by adding a headphone extension
cord which plugged into the head-
phone jack on the right side of the
board, and terminated the cord in
a small aluminum box at the op-
erator’s right knee (Fig. 1). The
headphones are then hung up on a
small hook, keeping them off the
console when not in use.

Also included in the Board are
facilities for monitoring network on
cue, and monitoring FM off-air sig-
nal, also on cue position. Each pot
was also identified with stick-on
labels.

The large console tape recorder
was positioned at the left and in
front of the new console, which puts
it right at the operator’s elbow (Fig.
2). Cartridges can be played back
over the telephone for sponsor ap-

proval by patching from “console
out” to “telephone,” then simply
playing back the cartridge.

Many network programs are re-
corded for later playback. Our sys-
tem was designed so that the net-
work could be recorded on the con-
sole tape recorder without disturb-
ing production We simply patch the
“network” to an auxiliary input.
The level is then controlled by the
input pot on the tape machine, thus
freeing the board for other duties.
The console tape recorder is
equipped with remote controls
which are located in the control
room. The controls include, stop,
start, and record. This allows the
machine to be started and stopped
by the control room operator. The
tape also can be played back in the
control room and aired while the
production studio is tied up.

The “console out” jack is patched
to “studio line,” which again by-
passes the production facility. Au-
dio, either off-air or from one of the
remote reccivers, can be routed over
the studio line to the console tape
machine for recording.

The small portable reel-type tape
machine is used mostly for dubbing
incoming commercial and public
service spots onto cartridge. Its out-
put feeds a “black box” which con-
tains a pad and matching trans-
former. A lead from the black box
then terminates in a patch panel
plug, and the machine can be
patched into either “channel four
input” or “channel five input.”

Since the photos in Figs. 1 and
2 were taken, a remote control panel
has been added to the system. The
panel is movable, satisfying both
right and left handers, and is at-
tached to the equipment by an eight-
foot cord. Five switches on the panel
control turntable one, turntable two,
record set, stop, and start on the
recording cartridge machine, placing
all the necessary controls at the op-
erator’s fingertips.

The new setup answers the need
for portability and ease of opera-
tion. And it proves once more that
the engineers and technicians can
be of more than maintenance value
to the station. A little ingenuity and
a good junk box were all that was
needed. A
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NCTA

convention report

Progress and Promise
Set Stage For Furture

As the date drew near for the
1969 NCTA national convention in
San Francisco, cable owners, oper-
ators and technicians stood in the
midst of a freeze. They were very
much aware of the FCC proposals
and they were hopeful that a work-
ing agreement would emerge from
the recent NAB-NCTA negotia-
tions.

Equally important, the delegates
were looking for long-range plans
that would give the industry targets
beyond wiring up a given number
of homes per year. In order to do
this, the NCTA brass needed to
produce a plan that would transcend
decades realistically, yet in such a
manner as to challenge the imagina-
tion and give incentive to those in
the industry. This kind of forward
planning could add to the stature of
the NCTA.

NCTA President Frederick Ford . . . Six channels via satellite.
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The First Step

It was appropriate that NCTA
president Frederick Ford led the
charge as the first speaker on a
panel considering CATV via satel-
lites. Ford asked, “How does the
satellite communications technology
relate to the CATV industry? And
is there a future for CATV in this
exploding communications tech-
nology?”

He answered these questions by
saying, “We are proposing today
that the CATV industry take im-
mediate advantage of the satellite
technology by participating within
the existing framework of organiza-
tions. The Communications Satellite
Corporation is presently authorized
to be a carrier’s carrier. In other
words, it is authorized to receive and
deliver signals from other authorized
carriers. We are proposing that the
CATYV industry become one of the
prime users of the satellite capabil-
ity in order to bring more program
options and a diversity of services

Beisswenger . .

to the television homes of the United
States.”

“We are proposing,” Ford con-
tinued, “that we contract for part of
the domestic satellite service to the
extent that it would provide the
backbone of a trunking system that
would eventually interconnect sev-
eral million CATV subscribers to
provide a selection of program op-
tions that only CATV is designed
to fulfill.”

According to Ford, the concept
would be to provide subscribers all
local signals and a special “extra”
package. The package would include
six channels of programming. Two
of these channels would be avail-
able to the Corporation for Public
Broadcasting. A third channel
would be a full-time, 24-hour
weather service. This channel would
be backed by a professional group
of meteorologists who would devote
10 to 15 minutes per time zone.

A fourth channel would cover
medical and health information as

w-h L1 |
‘ﬂ _—'—”-‘_“-.‘: -

N

. Nobody in Washington is taking care of you.
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well as special programming for
medical and hospital professionals.
The other two channels would pro-
vide continuous Capitol Hill reports
and a special selection of program
reruns,

“This, then, is a proposal,” said
Ford, “that will make major mar-
kets a viable CATV enterprise, and
the technology exists today to put
the programming package and the
interconnect system together.”

Beisswenger Urges Action

NCTA national chairman Bob
Beisswenger told cable delegates,
“Nobody in Washington is taking
care of you, and you must fight the
battle yourselves in your own area
with your own congressmen.”

Speaking before an early morn-
ing session, Beisswenger recounted
the progress of the cable industry
in the past year and commented at
length on the recent NAB-NCTA
meetings that at first surprised
broadcasters and cable operators,
then irritated them. He went on to
insist that cable operators need to
bear a major portion of the effort
required to overcome the stall and
move forward. Beisswenger made it
clear that the NCTA cannot by it-

self disolve all current industry prob-
lems.

Beisswenger pointed out that if
the NAB and the NCTA do not
settle their differences soon, Con-
gress would have to intervene. Al-

though he urged further contact with
the NAB, he said that if future
meetings appeared to be designed
to delay an agreement they should
be immediately rejected by the
NCTA.

Mayor Speaks On Campus Unrest

Mayor Alioto

San Francisco’s mayor, Joseph L.
Alioto, addressed convention dele-
gates on the subject of past, present
and future methods of handling un-
rest on the nation’s college cam-
puses.

The chief of police and the mayor
can handle the situation, Alioto said,
if they move swiftly. He added that
such problems can be handled best
by professionals, not by college pres-
idents.

“We ought to encourage dissent
and be inordinately liberal on the
side of disssent and reform,” the
mayor said, “but we must also say
‘if you resort to violence, we will
not hesitate to use police force’.”

Mayor Alioto was speaking from
personal cxperience. He also has
addressed college audicnces on more
than 20 campuses in California and
other states,

NOW.....0e diital master clock you asked for.

MASTER CLOCK DTI-701

Accuracy of 50 PPM. Readout of day, hour, minute, second.
internal or external sync. Fail-safe power supply. External
reset. 1 second pip outputs at 4 audio frequencies.

ACCESSORY INSTRUMENTS SYNCHRONIZED TO DTI-701

RACK-MOUNTED SLAVE DTI-702

control. Zero Reset.

cue output.

ELECTRONIC STOP-WATCH DTI-705

Reads out in hours, minutes, seconds, tenth's of second. Pause
Walnut cabinet or custom panel for in-
stallation into studio production control panel. Audio pips

RACK-MOUNTED SLAVE WITH STOP-WATCH DTI-708

Combines features of DTI-702 and DTi-705. Remote control

stop-watch.

ELAPSED TIME CLOCK DTI-707
Presets to any time up to 9 hours in minutes, seconds. Internal

audio pips.

Cabinet and bracket available for wall mounting.

EXECUTIVE DESK MODEL DTI-703

Walnut cabinet. Attractive blue read-outs.

STUDIO MODEL DTI-704
Large read-outs for camera pick-up.
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or external preset input.
putin 1 second intervals, 10 seconds to zero, with synchronized

Manual or external start. Pulse out-

For more detalls write or call:

TELCOMP

MANUFACTURING

A DIVISION OF TELEVISION AND COMPUTER CORPORATION

2056 U. S. HIGHWAY 22, SCOTCH PLAINS. NEW JERSEY 07076 » (201) 233-6200
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NCTA

shaping a future

Technical Sessions
Give Needed Lift

Along with a workable plan for
reaching distant goals, the cable in-
dustry needed the backing of an in-
dustry that would produce the ne-
cessary hardware and accessories.

COMSAT representatives said
they have the technology and the
hardware to provide the industry
with a satellite interconnect. And,
they added, satellites are not toys.
They are a dependable means of
communications, with a versatility
unmatched by present conventional
means.

Meanwhile. J. Walter Johnson of
Microwave Associates, Inc., told his
session audience that the Commu-
nity Antenna Relay Service (CARS)
is now capable of handling CATV
signals. Johnson said that micro-
wave relay has not been popular
because of technical problems in
achieving system stability and the
necessary transmitter power. Recent

advances have overcome these prob-
lems, he insisted, making quality
multi-hop systems feasible for
CATYV applications.

Dr. Joseph Vogelman of Chrom-
alloy American Corp.. and Hubert
Schlafly of TPT discussed recent
microwave system developments and
their possible applications.

There were also several session
speakers detailing progress made in
systems other than microwave. The
session on demodulators was in-

tended to provide a broad back-
ground. It did just that, but one
could not miss the importance of
tests and new units covered in a
speech by B.W. Osborne of Tele-
mate and George Stoeppel of Rhode
and Schwartz.

Moving from VTR’s to antennas,
the technical sessions were well at-
tended and were aptly comprehen-
sive. However, it did prove difficult
for some delegates to make the 8
a.m. “Eye Op=ner” sessions as the
days of the convention wore on.

Congress watching NCTA-NAB negotiations

U.S. Congressman Torbert H.
Macdonald, chairman of the House
Subcommittee on Communications
and Power, told members of the
NCTA that the recent decision of
the National Association of Broad-
casters to seek extended re-negotia-
tions of NCTA-NAB staff proposals
for cooperation “must bear the clos-
est examination.”

Addressing a general luncheon
meeting during the 18th annual na-
tional convention, the Massachusetts
Democrat declared: “Subsequent de-
velopments will be watched closely
by my committee and the Congress
in general to see that the momentum
gained thus far will not be dissi-
pated.” Reviewing the processes
through which Congress deals with
the problems of regulatory legisla-
tion, Macdonald told the convention
delegates: “It is clear to me that
legislation is needed tc define your
status in the communications com-
plex.”
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Macdonald noted that there are
two areas of jurisdiction which con-
cern the cable television industry
and that this has presented Congress
with considerable difficulty: “Basic
to your operation is legislation de-
fining regulatory responsibility, but
essential to orderly construction of
such a bill is a resolution of the
copyright questions that confront
you.” “It would seem,” he said,
“that one cannot be expeditiously
resolved without the others.”

Noting that the complexities of
the cable television industry defy
simplistic treatment, Congressman
Macdonald borrowed from Newton
and proclaimed “Macdonald’s law”’;
“For every regulatory action in com-
munications there is violently ad-
verse reaction.”

Macdonald expressed concern
that the public should not be de-
prived of service they now receive
by whatever means of transmission

distribution, and declared: “I don’t
want to see any broadcast stations
go dark; nor do I want to see CATV
service diminished in areas it now
serves or discouraged in those areas
that may benefit from it.”

He said that he hoped that, in an
industry as volatile and as subject to
technological advance as communi-
cations, “we should not be forever
wed to concepts that inhibit rather
than encourage innovation.”

With regard to NCTA’s recent ef-
forts to reach an accord with the
broadcasters, Macdonald said: “You
must assume the burden of pursuing
your present discussions and bring
them to a satisfactory or at least
realistic conclusion.” “And then,”
he added, “you must support that
conclusion in Congress.” Macdon-
ald warned that some members of
Congress would not be particularly
tolerant of sharp divisions between
CATYV and broadcast interests once
accord has been reached by the two.

BROADCAST ENGINEERING



Association Elections
Held During Convention

Delegates to this 18th annual na-
tional convention were warned by
session speakers that continued
progress could only be made by ex-
cellence of leadership. With this in
mind, they cast their votes and
singled out M. William Adler as
their new president.

Adler, the head of Television
Communication Consultants of New
York City, was a NCTA director
in 1959 and 1960 and has been
association treasurer. He has also
served on the association’s Com-
munity Services and Legislative
committecs.

Newly-elected NCTA vice chair-
man, Ralph L. Weir, Jr., of Junc-
tion City, Kan,, is currently on the
board of directors of Mid-America
Cable TV Association and pre-
viously served as its president and
vice president.

Monroe M. Rifkin, president of
the American Tclevision and Com-
munications Corporation of Denver,
Colo., was chosen national secretary
and W. Randolph Tucker, Chairman
of the Cypress Communications
Corporation in New York City, was
elected treasurer.

The newly-clected members of
the NCTA board of directors are
George J. Barco, president, Mead-
ville Master Antenna, Inc., Mead-

ville, Pa.; William R. Brazeal, gen-
eral manager of Community Tele-
vision, Inc., Denver, Colo.; G. R.
Gamble, president of National
Trans-Video, Inc. of Dallas, Texas;
Abram E. Patlove, president of
Athena Communications Corp., a
subsidiary of Gult & Western Corp.;
Robert G. Scallorn, general man-
ager of three of Communications,
Inc.’s operations.

Other directors are Gene W.
Schneider, president of the GenCoE
Corporation in Tulsa, Oklahoma;
George L. Sisson, Jr., president and
manager of Westerly Cable Televi-
sion, Inc., of Westerly, Rhode Is-
land, and Joel P. Smith, executive

Converted cable cars were used as shuttle busses during the convention. While they
were a convention convenience they will never replace the San Francisco originals.
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vice president of Nation Wide Ca-
blevision, Inc., Los Angeles. With
the exception of Richard Gamble,
the newly-elected NCTA directors
will serve three-year terms. Gamble,
who has already served one year as
a director, will serve for a two-year
term.

Convention Notes

With the loss of NCTA presi-
dent Fredrick Ford through a re-
cently announced resignation, the
cable industry is hard pressed to
find continued excellence at the top.
But the problem of finding quality
people does not end there.

Throughout the communications
industry there is a real need for
technical people to keep a quality
signal on the air and on the cable.
Perhaps in future, conventions of
national organizations will deal with
this problem in panel sessions.

Of equal importance is the set-
ting of and adherence to practical
standards. Proof of performance
standards and records, so much a
part of broadcast life, could be used
in cablecasting. But along with this
must come some cooperation with
future home TV set designs.

There were comments that the
next NCTA convention should have
improved booths and fewer sessions.
A larger booth area would have
aided the interchange of ideas be-
tween manufacturers and cable op-
erators. However, in a young and
growing industry, there must be a
multiplicity of sessions available,
even if they need to begin at 8 a.m.
And it would be just as well to
carry this thought over into regional
and state associations
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Building a low cost circuit

By Richard R. Hogsbro*

B Having a requirement for a “si-
lent sense” amplifier, and not having
the sense to realize that solid-state
is here to stay, I have laid out this
amplifier using *“out” devices.
Needless to say, the uses of this
type amplifier are many. For in-
stance: simultaneous and silent mon-
itoring of audio from the output of
the AM and FM modulation moni-
tors. A system such as this also has
an additional feature—it can be used
as a carrier failure alarm. It can be
connected to the output of a radio
and used for a “sleepy announcer”
*Chief Engineer, WLBE AM/FM Orlando, Florida

alarm. There are as many possibili-
ties for use as a fertile imagination
can invent. (Perhaps a microphone
could be hooked to the input, and
the alarm set to go off when your
wife stops talking.)

A recent articie in Broadcast En-
gineering (June. 1968) had such an
amplifier. This amplifier, while ex-
cellent in concept, had one serious
drawback—expense! The require-
ment of three relays, one of these
being a time delay relay costing
about $30, causes one to draw up
short when considering it.

The circuit shown costs less than
$35 total, and is capable of operat-
ing from 2 seconds to 45 seconds
with reliability.

The relay used in the plate cir-

cuit of the 6C4 is a fairly common
type found in the junkboxes of many
surplus stores. Actually, almost any
relay with suitable current and re-
sistance characteristics can be made
to work.

A study of the curves for the
6C4 or 12AU7 will show that the
tube operates at 10.5 ma with a
plate load of 7500 ohms, and a
plate voltage of 250 volts. The plate
current cut-off voltage is on the
order of —22 volts.

The relay used has a plate impe-
dance of 8000 ohms, and an operat-
ing current of 7 ma, which is well
within the capabilities of the 6C4,
or V2 12AUT7.

It should be noted that the diodes
in the grid circuit of the 6C4 are
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t START PULSE

ALL DIODES
1 AMP 400 PIV

Failure alarm circuit
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failure alarm

arranged in a voltage doubler con-
figuration. A single diode in series
with the grid supplies enough volt-
age to operate the tube to cut-off,
but the time required to charge the
delay capacitor approximately
equals the release time. Therefore,
with the voltage on the grid raised,
the charge time was reduced to one
second, and the bias bleed-off time
was almost doubled at the maximum
setting.

If a start pulse is required to op-
erate in an automated system, the
additional circuit shown will work
satisfactorily. The duration of the
pulse will be determined by the size
of the charging capacitor. Any stan-
dard 24 VDC relay would suffice.

To set the unit up for operation,
first set the threshold control, with
no audio applied, until the alarm
light operates. Advance the control

just a hair beyond this point. Then
advance the audio sensitivity con-
trol until the light goes out. Setting
the time control to midpoint will
produce approximately a 15 second
delay. Determining the time delay
setting is largely a matter of trial
and error. Kill the audio in the
circuit being monitored, and wait a
sufficient length of time so as to be
sure the bias on the 6C4 grid has
been completely bled off. Then re-
set the threshold control until the
alarm comes on. Reapply the audio,
and go through the procedure again.
After several tries, consistent opera-
tion will be attained.

A certain amount of interaction
between the audio sense control and
the time control will be experienced,
as increasing the sense control in-
creases the negative charge on the
time capacitor. Therefore, it will re-

quire a different setting of the time
control to maintain the same re-
lease time.

Construction should follow stan-
dard practices. such as twisting all
leads carrying alternating currents,
and isolation of inputs and outputs
as much as possible. The unit was
constructed on a standard 3%2 inch
rack panel, using a chassis 3" x 4"
x 17" mounted with the chassis
opening downward to prevent dust
collection. Components are mounted
on terminal strips as much as pos-
sible.

It is hoped that construction ar-
ticles, such as this one, will cause
many engineers to try their hand at
constructing their own equipment,
thereby increasing their own ability

and worth . . . and saving manage-
ment much money in commercial
equipment A

MODEL ADP-120

DIGITAL AUTOMATIC TRANSMITTER LOGGER

Designed specifically for the broadcaster, the ADP-120 Digital Automatic
Transmitter Logger provides a typed log in a clear and familiar vertical
columnar format. A true data printer, an 1BM Output Writer, types the log.
Utilizing the field proven features of our ADP-101 Logger, the ADP-120 will
log up to 20 parameters automatically every 10 minutes. All active circuitry
is silicon solid-state and of plug-in modular construction for easy access.
Out-of-tolerance parameters can be printed in red and an aural alarm
sounded to alert personnel. Contact our Marketing Manager for Bulletin
221A describing the ADP-120 Digital Automatic Transmitter Logger.

MOSELEY ASSOCIATES, INC.

111 CASTILIAN DRIVE
GOLETA, CALIFORNIA 93017

)\

SANTA BARBARA RESEARCH PARK

(805) 968-9621
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COMPARE...
YOU'LL BUY a
GGA “ULTIMATE”
10 FADER STEREO or
DUAL CHANNEL MONO
CONSOLE

We’ve not spared any expense
in offering our completely
transistorized. full capacity,
ten fader stereo and dual
channel mono consoles. We're
using Altec faders, Altec pre-
amplifiers and Altec trans-
formers!! Substantial switch-
craft switches!! A completely
enclosed RF shielded metal
cabinet dressed with mahog-
any wood and covered with
handsome formica!! Switching
facilities beyond your expec-
tations!! You will understand
why we call these consoles —
the “ULTIMATE”. Detailed
literature upon request.

CCA ELECTRONICS CORP.
716 Jersey Ave., Gloucester City,
New Jersey 08030 + (609) 456-1716

f

Cartridge Tape Tips

Dear Editor:

Here are a couple of solutions to
some of my problems with tape
cartridges.

The small station with a limited
budget must get the utmost from
each equipment dollar. A few cents
here and a few more cents there of-
ten makes the difference when it
comes time to hit the boss up for
a new microphone or some other
item. Here are a few tips that have
saved a lot of money by extending
the useful life of our tape cartridges
to two or three times the usual life
span.

A major cause of premature fail-
ure of our Fidelipac 300 cartridges
is the tendency of the cartridge top
to give out in the area around the
screw-hole. I mentioned this to our
cartridge supplier, and he said he
would be most happy to sell me
some new cartridge tops for only
65¢ each. Rather than pay out the
better part of a dollar for a new
top that would probably break down
in less than a year, I set out to find
a more economical solution. Every
cartridge I have seen has a flat-
head screw in a hole that is not
counter-sunk. In regular use, the
flexing of the top places undue
stress sideways and downwards,
causing the flimsy plastic boss to
eventually tear out. Tear-out can be
furthered by over-zealous use of the
screwdriver. By substituting a pan-
head screw with flat shoulders for
the original flat-head screw with
sloping shoulders, the stress is dis-
tributed properly over a much larger
area, and the sideways stress is
completely eliminated. After insti-
tuting this change over a year ago,
I haven’t encountered a single case
of “shattered screw-hole syndrome.”
This amounts to quite a savings
when you consider that screws cost
only a few cents apiece, and replace-
ment cartridge tops cost 65¢.

Another cause for concern is
“cauliflower cartridge.” This be-
comes evident after a year or so of

hard use, and is characterized by
scratched sides and ragged edges,
particularly around the openings for
the record and playback heads. The
first step is to select an especially
sad cartridge, insert it into the ma-
chine and note which sharp pro-
jections cause corresponding burrs
on the cartridge. File these projec-
tions away or pad them with pieces
of adhesive plastic label tape such
as that used in Dymo label makers.
Be sure to check out each record-
ing and playback machine in turn.
Finally, place strips of tape on the
deck near the outsides of the cart-
ridge slot and line all guides and
pad all stops with tape. By lining
and padding all wear points, you
will prevent wear, permit easier in-
sertion and reduce damaging shock.

Embarrassing on-air tape drag
and costly loss of valuable recorded
material can be drastically reduced
by periodically checking pressure
pads, wires, corner posts and Tef-
lon washers. Replace worn parts
whenever they are observed, and
be sure to lube the washer and cen-
ter post everytime the cartridge is
rewound. I have found that Lubri-
plate works very well. Keep a stock
of repair parts on hand for emer-
gency repairs. If you have trouble
obtaining parts, they are available
from Sparta Electronic Corp., 5851
Florin-Perkins Road, Sacramento,
Calif. 95828.

With proper preventive mainte-
nance measures, I am sure that you
can extract the full measure of ser-
vice from those expensive tape cart-
ridges.

Steven G. Damewood
KRNO Radio
Roseburg, Oregon

Moving?
Send Your Change
Of Address To:

Broadcast Engineering

1014 Wyandotte
Kansas City, Mo. 64105
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Dear Editor:

George Jennings of WCMB pro-
vided some excellent angles in the
May 1969 issue on repairing cart-
ridge lids with broken-out screw
holes, which are a common prob-
lem at many stations.

Here are a couple of additional
comments on this problem. George
complained of not having been able
to locate a supplier of replacement
parts for cartridges. We have pur-
chased tops and other parts from
JOA Cartridge Service, Box 3087,
Wadsworth Station, Philadelphia,
Pa. 19150.

Another hint related to tape cart-
ridges: a fairly simple method of
winding small quantities. We wind
the new tape onto a small tape reel
on our Ampex recorder, timing the
tape length. Then this small reel is
put on a turntable, with a Teflon
washer under it to allow it to run
freely. We wind it across onto the
cartridge hub on the other turntable.
This system winds the tape loosely
and has given us no trouble with
tight cartridges. While winding, the
cart hub rim is held down on the
turntable with a piece of masking
tape. This is a fairly simple system
and probably already in use at many
stations. For those who haven’t al-
ready discovered it, we suggest you
give it a try.

In replacing the old-style felt
pressure pads with the new Teflon-
coated pads, there are two prob-
lems. First, the old slot in the cart-
ridge base is too thin to accept the
thicker unit, and second, the new
unit must be glued or otherwise
fastened in place. We have found
one simple solution to both these
problems. After removing the old
pressure pad assembly, place the
new unit in the slot, pressing it
down as far as it will go. Then press
down lightly on it, at its center with
a clean, hot soldering iron until it
has imbedded itself with the metal
strip flush with the top edge of the
plastic. Remove the soldering iron
and quickly make any final adjust-
ments needed for alignment.

When the assembly has cooled, it
is ready to go.

Paul Martin

Chief Engineer
WNOG/WNFM
Naples On The Gulf
Florida
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The Perfect Log

STANCIL-HOFFMAN R-70

24 HR. 4 TRACK RECORDER

Here's a full 24 hour, 4 track logger that's so compact and versatile you
can take it anywhere to handle any assignment with 1009% dependability
or rack mount it in the studio. A remarkable new series of silicon transis-
tor plug-in amplifiers makes the R-70 the most versatile ever—AGC, recali,
full remote or automatic control, stereo, fail-safe, synchronous time injection,
etc. 4 channels round the clock, complete on just one 7” reel of 14" tape.

WRITE NOW FOR SPECIFICATIONS AND PRICES

STANCIL-HOFFMAN CORP.

921 NORTH HIGHLAND HOLLYWOOD. CALIFORNIA 950038
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LDA SERIES
LAP-DISSOLVE
AMPLIFIERS

( )
The Sound Buy:

STL TAPES

« No Tracking Adjustments Required
« No Clamp Drive Pulses Required

¢ No Color Shift During Transition

LDA Series Lap-Dissolve Amplifiers as-
sure a velvety transition between two
signal inputs. All solid state, the units . . .
provide the signal handling charac- STL professional test tapes, including
teristics of a high performance dis- full-track 14~ test tapes at speeds
tribution amplifier. Photoelectric cells, of:

remotely controlled by DC circuits,
eliminate the possibility of color shifts
and level changes; and differential
phase and gain do not change even
during the lap interval. For conven-
ience, a Fader Arm control is option-
ally available.

Taber handles a complete line of

375ips 75ips 15ips

Dealing directly with us—factory to
user—allows low price of $21.00
each. Orders received today are
shipped today!

STRETCH your budget!
Make Taber your tape headquarters!

Call or TA B E R MANUFACTURING AND
write: EQUIPMENT COMPANY
OAKLAND INTERNATIONAL AIRPORT, BLDG., L-821

P. 0.BOX 2365 + OAKLAND, CALIFORNIA 94614
Telephone (415) 635-3832

APPLIED ELECTRO
MECHANICS, INC.

2350 Duke Street
Alexandria, Virginia 22314
Phone: (703) 548-2166
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PRODUGTS

Recording Tape

A new CCTV magnetic record-
ing tape that offers the same pro-
fessional performance as broadcast
tape is announced by Memorex
Corporation. producers of a wide
range of precision magnetic media.

Called Chroma, the new tape is
a high-sensitivity tape made for
CCTV recording. It can be used in
color or black and white, and was
designed for the new slower speed
recorders, whether 1 inch or %2
inch.

The manufacturer claims the high
sensitivity of Chroma gives better
pictures and sound, a significantly
lower noise level than tapes pre-
viously used on slow-speed record-
ers, and tests reveal that initial drop-
out activity is ¥4 less than those of
the best competitive CCTV tapes.

Chroma’s coating not only gives
unusually long wear lift but also
minimizes the possibility of clogged
heads, thus reducing the frequency
of recording failure or playback in-
terruption due to loss of head-to-

tape contact.
Circle Number 55 on Reader Reply Card

Program Automation

A new advancement in radio au-
tomation has been announced by
William J. Overhauser, president of
Sparta Electronic Corporation. The
first product in a new linc called
SPARTAMATION is an Automatic
Program Controller Model 726.

Overhauser said that the Model
726 is a low cost device that will
control any combination of broad-
cast quality audio sources to pro-
vide an automated program service,
limited only by the imagination of
the user. Applications include radio
and television, CATV and back-
ground music.”

It can be used with existing time
announcers, network joining sys-
tems, random sclecting spot players,
etc. Both cartridge and reel-to-reel
equipment can be intermixed, and
it is not necessary to use only one
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manufacturer’s transports. This
makes it possible to use existing
equipment rather than having to
purchase a complete automation
system from the ground up. The
SPARTAMATION Model 726 pro-
vides for seven audio sources and
twenty six events.
Circle Number 56 on Reader Reply Card

Voltmeter

The new Model 2006 Frequency
Selective Voltmeter from B & K
Instruments, Inc., Cleveland, Ohio,
is a completely self-contained, pre-
cision instrument designed to di-
rectly measure voltages in AM-FM,
single sideband, and television fre-
quency ranges.

The battery-powered voltmeter
features seven overlapping fre-
quency ranges from 100 kHz to 230
MHz. It will perform a number of
selective RF voltage measurements
within a 2-millivolts to 50-volts
range. Voltage level and audible
characteristics, as well as modula-
tion percentages of an input signal,
can be determined.

A versatile readout system is
employed, with four major output
indicators provided—dual range me-
ter for modulation index and volt-
age sensitivity levels, frequency in-
dicator dial, and built-in loud
speaker to permit the operator to
listen to incoming signal character-
istics.

Self-calibration is established
from a built-in, stabilized 2.5 mV,
30 MHz reference voltage oscillator.
Further adjustments while sweeping
the frequency range are not re-
quired. A high impedance probe
and dual inputs for impedance
probe and dual inputs for impe-
dance matching provide maximum
versatility for voltage measure-
ments.

Clrcle Number 57 on Reader Reply Card

Remote Control System
Ten metering positions plus cali-
bration and 20 individual control
functions are the capacity of a new
remote control system introduced
recently by Moseley Associates, Inc.

of Santa Barbara, California.
Designed exclusively for radio
(STL) service, this system, Model
RRC-10T, utilizes modular, plug-in
PC card construction. Control sub-
carrier generator and detector are
included for interfacing with the
firm’s aural STL’s. Unique slide-out
drawer construction is emplloyed.

Routine maintenance or servicing is
accomplished by simply sliding out
a drawer.

Metering is returned via a sub-
audible signal, 22-36 Hz, sinusoidal.
This subaudible metering is used by
many FM stations to allow metering
return on an SCA channel while
simultaneously programming this
SCA channel. Metering return sig-
nals of this type are also proposed
for use by AM stations in Docket
# 17873, RM-320 submitted by the
Santa Barbara firm and now pend-
ing before the FCC. An audible me-
tering output is available on special

order.
Circle Number 58 on Reader Reply Card

Impedance Adapter

The complex impedance (mag-
nitude and phase) of antennas and
cable networks, of filter and ampli-
fier inputs and outputs, or of any
two-terminal device can now be de-
termined on a sweep-frequency
basis in a range between 10 kHz
and 32 MHz. This is made possible
by a new accessory, the Hewlett-
Packard Model 11138A Impedance
Adapter, for the Hewlett-Packard
675A/676A Network Analyzer.

Measurement results are dis-
played as plots of impedance mag-
nitude and phase vs frequency on
an oscilloscope or X-Y recorder.
The device to be measured is con-
nected to the Impedance Adapter,
which in turn connects through at-
tached cables to the input and out-
put connectors of the Model 676A
Tracking Detector. The Model
675A Sweeping Signal Generator
supplies RF power to the Impedance
Adapter by way of the Tracking
Detector.

The measurement range of the
Impedance Aadapter is from 0.3 Q
to 3 kQ, wide enough to accommo-
date most RF devices. Impedance
magnitude is displayed on a loga-
rithmic scale in units of dB, en-
abling the user to observe a 10,-
000:1 impedance variation on one
scale with simultaneous display of
phase over a =90° range. Accuracy
is specified to be within 15% but
accuracies of 1% are possible by
using the ability of the system to
compare an unknown to a standard
impedance, or by calibrating the
system with a known impedance of
about the same magnitude as the
unknown.

Circle Number 59 on Reader Reply Card
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Microwave System

Collins has a2 new MW-318 all
solid-state microwave radio relay
system designed to provide im-
proved performance and reliability
in the long haul transmission of
voice and data in the 6.425- to
6.875-GHz range. Increased fade
margins result from full one-watt
transmitters and low-noise receivers
providing system gains as high as
115 db from antenna to antenna.

With low-noise receiver and
transmitter basic oscillators operat-
ing higher than 1 GHz in frequency,
the noise performance of the MW-
318 is typically 10 dbaO/path 300
channel loading or 12 dbaO/path/
600 channel loading.

Reliability is reportedly improved
with the use of all-solid state con-
struction, extensive use of integrated
circuits, high speed waveguide and
base-band switching.

The MW-318 is available in a
number of non-standby, hot-
standby, and diversity configurations
and operates from either -24 vDC
or -48 vDC battery power sources.
Power requirements are low: 90
watts per transmitter/receiver.
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CATV Demodulator

Availability for the first off-the-
air demodulator designed specific-
ally for cable TV head-end systems
has just been announced by DYN-
AIR Electronics, Inc.

Called the RX-4B Dyna-Tune,
the demodulator is completely solid-
state and features a field-effect
transistor front end with liberal use
of the latest integrated circuits. The
standard unit is supplied with a
plug-in variable tuner which will re-
ceive any standard VHF or UHF
television channel. An optional
tuner model is available for crystal-
controlled operation on a single pre-
selected channel.

Utilizing completely new filtering
and signal-restoration techniques,
the Dyna-Tune provides adjacent-
channel color pecformance in either
microwave-fed or demod-mod cable
television systems. DYNAIR claims
these developments allow the Dyna-
Tune to improve the color signal
in many critical areas over that pro-
duced by the broadcast RF trans-
mission system.
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NEW SOLID-STATE FM "“DRIVER” PUTS
STEREO, MONO AND SCA CONTROL AT
YOUR FINGERTIPS

Even old amplifiers get a fresh, clean start with
the Granger Model 660 FM Exciter. The 5 to 12
watts output offers plenty of driving power to
give FM’ers a new sound.

The G/A Exciter’s direct-FM system assures the
cleanest possible signal, and stereo separation is

35 db or better from 50 Hz to 15 kHz. Compact
plug-in modules for mono, stereo and SCA use
reliable integrated circuits and are completely solid
state. Built-in meters and test probe let you make
on-the-air checks for easy, routine maintenance,

A built-in load fault protection system keeps the
RF amplifiers safe from short or open circuits.

There’s more to tell. Write for information. . .
and drive safely with the Granger (Bauer) 660
FM Exciter.

Granger Yrpmen
PN W | BROADCAST PRODUCTS
1601 California Ave., Palo Alto, California 94306
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For
any Vidicon
caimerayou
put here...

- Canon can put
6 rear drive zoom
ses here.

And they're all interchangeable . . .
without changing the rear drive con-
trols. So you can swap the 4:1 Canon
Zoom on your Ampex camera with the
12:1 Canon on your GBC. Or, if you
need a faster lens, add our 15-120mm
/1.3 (the fastest zoom around) with-
out having to replace your control
drive.

Canon gives you the biggest zoom
selection, too, in 4X, 5X, 6X, 8X, 10X
and 12X ratios. All available manually
operated, with interchangeable rear
rod or cable drive, or with powered
remote control of focus, zoom and
iris. (There's even an automatic iris
version of our 25-100mm remote lens.)

Need zooms for Plumbicons or
Image Orthicons? We have them, too.
Plus fixed focal length lenses for
every “C” mount application. All with
the optical precision for which Canon
is famous. Write for full information.

The lens you need is made by

Canon

5T T eSS T T = — 1
| Canon U.S.A.,Inc.64-10 Queens Boulevard |
| Woodside, N. Y. 11377

| Please send information on O manual |
| zooms, O remote-control zooms, O fixed |
I focal length lenses for [ Vidicon l
| O Image Orthicon, O Plumbicon TV

I cameras. :
l Name__ |
| Title_ = T |
| Company |
| Address |
| City . State Zip____ '
S T S— d
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ALCO ELECTRONIC
PRODUCTS, INC.—A de-
tailed 4-page catalog lists a
new line of ALCOLITE min-
iature lamps and panel as-
semblies. Neon T-138" sub-
miniature lamps with a choice
of short bare leads or 10” in-
sulated leads are described for
individual lamp or as part of
a panel assembly. Alco BFK-1
replaceable lamp assemblies
are shown, and a detailed list-
ing of 110V neon light indi-
cators using NE2H high in-
tensity lamps are included.
AMERICAN ELECTRONIC
LABORATORIES, INC.—
The company announces the
publication of a new brochure
on its series of solid-state
switches. The AEL single pole
single throw solid-state co-
axial switches make frequency
ranges available from .005
through 8.0 GHz. The single
pole double throw solid-state
coaxial switches offer fre-
quency ranges from .02
through 4.0 GHz. Single pole
single throw solid-state wave-
guide switches range from 5.4
through 11.2 GHz.
AMERICAN MICA INSU-
LATION CO.—A new 4-page
brochure describes the prod-
ucts and processes used in fab-
ricating insulation materials.
The brochure updates the
company's participation in the
fabrication of phenolics, my-
lar, mica and glass base ma-
terials, as well as illustrating
its expanded facilities for
handling contract assemblies.
BIRD ELECTRONIC CORP.
—The new 4-page Short Form
Catalog SF-69 lists nearly all
the coaxial load resistors, ab-
sorption wattmeters and direc-
tional wattmeters stocked by
Bird. Feature product is a new
series of miniature insertion
wattmeters for maintenance of
communications systems.

One of a series of brief discussions
by Electro-Voice engineers

FROM
81012

JIM LONG
Marketing Manager
Commercial Products

Upgrading a successful product to take full
advantage of present technology is always
an interesting challenge to the design en-
gineer. Any alterations must provide clear
benefits to the user and/or advantages in
production efficiency in order to offset
the costs of the changes,

A case in point is the new Electro-Voice
Musicaster 1A*, This indoor/outdoor wide-
range PA speaker has found wide applica-
tion where extended response is required
for both voice and music at high effi-
ciency in a modest size.

In this redesign effort, only the basic con-
cept remained untouched. New advances in
molding glass-filled polyester permitted
uniform thin-wall construction that saved
over 2 lbs. compared with the original alu-
minum die-cast enclosure., Strength and
rigidity were undiminished by the change.
The new material possesses much higher
internal damping than the original alumi-
num casting. thus improving system tran-
sient and frequency response.

Speaker size has been increased from 8”
to 12” with a notable improvement in low
frequency range and response uniformity.
To further smooth overall response. the
Musicaster 1A interior is filled with fiber-
glass and the peripheral ducted ports from
the original design have been retained.

Silicone treatment of the cone aids in re-
sisting the effects of moisture. In addi-
tion, the speaker is now protected by a
14" thick Acoustifoam® weather barrier be-
hind the grille screen. This unusual open-
cell foam plastic sheeting is virtually trans-
parent to sound, yet its small cell construc-
tion effectively bars water droplets from
entering, even when driven by relatively
high winds.

In addition to the functional changes to
improve performance and reliability, ap-
pearance changes were made to create a
contemporary style more in tune with to-
day’s architectural trends.

The result of these changes has been to
create an entirely new speaker system that
retains the basic advantages of the original
Musicaster while providing better per-
formance and easier installation at lower
cost to the user.

*Electro-Voice trademark

For reprints of other discusslons In this serles,
or technical data on any E-V product, write:
ELECTRO-VOICE, INC., Depl. 893V
638 Cecil St., Buchanan, Michigan 49107

EleclhoYorcs

A SUBSIDIARY OF GULTON INDUSTRIES, INC.
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104. HEWLETT-PACKARD — A 109. PHOTO RESEARCH—Tech- chure contains detailed infor-
new edition of the Electronic nical literature is available de- mation on sizes and configura-
Counter Selection Guide is scribing the “SPECTRA” line tions in each series, also tem-
available. It compares all H-P of photometers, illumination perature ranges and coeffici-
counters, giving model num- meters and related photomet- ents, capacitances, tolerances,
bers, descriptions, frequency ric equipment. The literature types of leads and electrical
ranges, numbers of digits, is well illustrated and includes parameters. A set of charts is
measurement functions, input complete price sheets. included.
characteristics, time base sta- 110. SAN FERNANDO ELEC- 11

105.

106.

107.

108.

bilities, gate times, digital out-
puts, remotely controllable
functions and prices.
MARYLAND TELECOM-
MUNICATIONS — An illus-
trated 4-page catalog sheet SC-
269-1 describes flexible, pre-
packaged Video Explorer
CCTV systems including the
variety of special optics for
instrumentation, inspection
and training applications.
MONSANTO ELECTRON-
ICS—Monsanto Co. an-
nounces the latest issue of
Monsanto Metricist. This sixth
issue contains articles on the
selection and use of a plug-in
counter, programming the
Monsanto Model 3100A-016
frequency synthesizer, as well
as the second in a 3-part se-
ries by Robert Sinusas, senior
engineer specialist, Monsanto,
on the true nature and be-
haviour of the capacitor.
NATIONAL SEMICON-
DUCTOR CORP. — A reli-
ability report on transfer
mold encapsulation of inte-
grated circuits is available
upon request from National
Semiconductor. The report de-
scribes the results of various
combinations of possible ma-
terials under environmental
and life testing conditions.
Complete description and
step-by-step flow chart of
molded encapsulation process
is given. Also—a report de-
scribing the company’s reli-
ability program on selected
linear integrated circuits is
available.
NORELCO—Product sheets
are now available on Philips
leakage-breakdown voltage
meters, generation counter-
timers and digital multimeters,
Philips Model PM 6509 volt-
age meter, Model PM 6630
counter-timer, and the new
Philips multimeter, PM 2421.

TRIC—General characteris-
tics and complete ordering
data by series for the complete
West-Cap line of Monoceram
Ceramic Capacitors, type
1200 or NPO are highlighted
in a 24 page brochure. Bro-

TRAID CORP.—Just pub-
lished is a 14 page booklet
illustrating the 16mm and
35mm data cameras, lenses,
projectors, film movements
and automatic film readers in
the company’s 1969 line.

For further information, circle the product identi-
fication number on the reader reply card.
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DAR SERIES
VIDEQ DISTRIBUTION
AMPLIFIERS

¢ All Solid State
« Distribution to Six Isolated Qutputs
e Exceed All NTSC Specs

AEM Video Distribution Ampilifiers are
designed to be INSTALLED and FOR-
GOTTEN. All solid-state, they provide
distribution to six isolated outputs
while exceeding all NTSC color and
monochrome specifications. Units con-
tain front panel input and output test
jacks for each line, and have their
own regulated AC to DC power supply.
Available in rack mount or portable
configurations, the units offer “Sync
Add"” and Remote Gain Control options.

APPLIED ELECTRO
MECHANICS, INC.

2350 Duke Street
Alexandria, Virginia 22314
Phone: (703) 548-2156
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EIA Honors FCC Chairman

Rosel H. Hyde, chairman of the
Federal Communications Commis-
sion, was honored by the Electronic
Industries Association for his serv-
ice to the communications industry.

In a presentation made at a
luncheon meeting during the EIA
45th Annual Convention in Chi-
cago, Association President Mark
Shepherd, Jr., recalled Hyde’s 23
years of service with FCC, which
was known as the Federal Radio
Commission when he first joined it
in 1928.

“We are convinced,” Shepherd
said in making the presentation,
“that no government official in
Washington’s executive departments
and agencies has won greater re-
spect from the public he serves and
the industry the FCC regulates than
has Commissioner Hyde.” Hyde, a

Republican, was appointed FCC
Commissioner in 1953 by President
Eisenhower and in 1966 by Presi-
dent Johnson. His past term on the
Commission expired June 30.

George Hall, associate director,
National Association of Educational
Broadcaster’s Office of Research
and Development, has been invited
by UNESCO to join a twelve man
study team to evaluate the possibili-
ties of establishing a center for ed-
ucational innovation in Indonesia.
The mission, headed by Robert Le-
cerf, UNESCO economist, left June
9 for UNESCO headquarters in
Paris for a week’s briefing. Their
tour in Indonesia is expected to take
about a month.

‘“Meet our

Simple ‘Minded

SPARTA-MATION

MODEL 726 AUTOMATIC PROGRAM CONTROLLER

PROGRAM
DIRECTOR

a year, without a com-
ation or a raise!! It

, nr gamble or
ies! It DOES give you a

simple low cost Automation

iow, Model 726 Program Con-
oller can be used with your exist-
reel-to-reel and cartridge equip-
t gives you absolute sound

YAPARTA

ELECTRONIC CORPORATION
5851 FLORIN-PERKINS ROAD

control automatically
t buying a mass of expen-

~ sive equipment.

SACRAMENTO, CALIFORNIA 95828 (916)383-5353

A DIVISIO= OF COMPUTER EQUIPMENT CORPORATION
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Ralph E. Green has been ap-
pointed Director of Engineering for
CBS Radio effective July 14, it has
been announced by Maurie Web-
ster, vice-president, CBS Radio Di-
vision, for Division Services.

Ralph E. Green

Green has been Director of Op-
erations for WCBS and WCBS-FM,
New York, since 1965. He began
his broadcasting career as a staff
engineer at WCAU-AM, FM and
TV, Philadelphia, in 1950. From
1962-65, Green was Director of
Engineering at WCAU and WCAU-
FM.

Indiana ETS/PS
Director Named

Robert M. Reed, Director of the
Hawaii ETV Network has been
named Director of the Educational
Television Stations Program Service
(ETS PS) in Bloomington, Indiana.
Reed was also Associate Profes-
sor of Education and Director of
Educational Television at the Uni-
versity of Hawaii. He succeeds
David H. Leonard, now Director of
the Pennsylvania Public Television

Network, and will assume his new
post on August 15.

IEEE Appointment

The Institute of Electrical and
Electronics Engineers has appointed
H. James Carter to the newly
created post of managing editor of
IEEE Transactions.

As Managing Editor, Carter will
have responsibility for the copy edit-
ing, styling and production of thirty-
three technical journals serving the
members of IEEE Groups.

‘Rapid-Q
ape
(oartridge
Equipment

® Exceeds all NAB standards

u Stereo or monaural

L VISUAL ELECTRONICS CORPORATION
356 W. 40th St., New York, N. Y. 10018 m (212) 736-5840

u Automatic fast-forward rapid cue
— minimizes wait between messages

= Full logic switching — without relays

m [atest integrated circuitry —
most compact recorder-
reproducer available

® Proven servo-controlled drive
| Desk-top or rack-mount
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Scala

PARASL

Model SL8 for Channels 14-83
UHF low power TV transmitters
and translators

e The patented Paraslot Antenna is made of

anodized, extra heavy wall precision
machined aluminum tubing.

e Radiation elements are precision
machined slots.

e No exterior projections; radiating
elements are not exposed to weather.

® Maximum gain over isotropic source:
13.63 db.

® Maximum gain over dipole: 11.49 db.

e Minimum gain over isotropic source: 9.33 db.

e Minimum gain over dipole: 7.18 db.

e Total vertical beam width at half power

point: 5.8

® 1.75 down tilt standard. Combined down

tilt and null fill available.
Write for detailed specifications—and

complete catalog on corner reflectors, color g

logs, UHF-VHF yagis, ground plane

antennas, and Paraflector antennas by Scala.

SCALA RADIO CORPORATION

1970 Republic Ave., San Leandro, California 94577

(415) 351-3792
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ERASE
RECORD

BEPRODULE
MONO - STEREO

Professional Direct Repl

t Heads with

il

complete written and pictorial instructions
e o ——

Qur factory will clean, rebuiid, adjust and test your
head ASSEMBLY..install new MMI| heads
replace minor hardware and modify your gate
to accept our "NON-POPPING" springs

36 HOUR SERVICE - LOANERS AVAILABLE

(612) 884-7393

MINNEAPOLIS ULYHTIIAIN] oA

8125 PLEASANT AVE, SO., MINNEAPOLIS, MINN. 55420
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Dr. George Bair, chairman of the
Executive Board of Directors of the
National Association of Educational
Broadcasters, on June 10 an-
nounced the appointment of three
new public members of the NAEB
Executive Board. They are Layh-
mond Robinson, public relations di-
rector of the National Urban
League, N.Y.; Elvis Stahr, president
of the National Audubon Society,
New York, N.Y., and Edmund F.
Ball, president and chairman of the
board, Ball Brothers Co., Inc., Mun-
cie, Ind.

The Spotlight Is on

NAB Elects Board Chairmen

Willard E. Walbridge, vice-presi-
dent and general manager of KTRK-
TV, Houston, Tex., was unani-
mously elected as chairman of the
44-member Board of Directors of
the National Association of Broad-
casters.

He succeeds Grover C. Cobb,
vice-president and general manager
of KVGB, Great Bend, Kans.

Superior Tape Cartridge Recording
and Playback Equipment

Model 500 CR

b4

COMPACT 500 C SERIES—Completely solid state, handsome 500 C equipment features
functional styling and ease of operation, modular design, choice of 1, 2, or 3 automatic elec-
tronic cueing tones, automatic record pre-set, separate record and play heads, A-8 monitoring,
biased cue recording, triple zener controlled power supply, transformer output . . . adding
up to pushbutton broadcasting at its finest. Specs and performance equal or exceed NAB
standards. Record-play and playback-only models are available.

RACK-MOUNTED 500 C MODELS—The 500 CR rack models offer the same Model C
design and performance features and are equipped with chassis slides ready to mount in your
rack. Each unit slides out for easy head and capstan cleaning and other routine maintenance.

All 500 C models carry iron-clad full-year guarantees.

ECONOMICAL 400 A SERIES—Now even the smallest stations can enjoy Spotmaster
dependability with the low-cost, all solid state 400 A series, available in compact record-play
and playback-only models. Performance and specifications are second only to the 500 C series.

For complete details about these and other Spotmaster cartridge units (stereo, delayed-

programming and multiple-cartridge models, too), write, wire or call
today. Remember, Broadcast Electronics is the No. 1 designer/producer —
==
—

of broadcast quality cartridge tape equipment.. . . worldwide!
8810 Brookville Road, Silver Spring, Maryland 20910; Area Code 301, 588-4983

BROADCAST ELECTRONICS, INC.

The Radio Board of Directors of
the National Association of Broad-
casters June 19 elected Richard W,
Chapin, executive vice-president,
KFOR, Lincoln, Nebr., as its chair-
man.

James M. Caldwell, vice-president
and station manager, WAVE,
Louisville, Ky., was elected vice-
chairman.

The Television Board of Direc-
tors of the National Association of
Broadcasters on June 18 elected
Harold Essex, president of the
WSJS Stations, Winston-Salem,
N.C,, as its chairman.

Hamilton Shea, executive vice-
president, Gilmore Broadcasting
Corp., Harrisonburg, Va., was
elected vice chairman.

Wasilewski Appoints
10 To NAB Committee

Vincent T. Wasilewski, president
of the National Association of
Broadcasters, has appointed 10
broadcast enginecrs to NAB’s 1969-
71 Engineering Advisory Commit-
tee.

Named were Albert H. Chismark,
director of engineering, Meredith
Broadcasting Co., Syracuse, N.Y.,
chairman; Eugene R. Hill, director
of engineering, Kaiser Broadcasting
Corp., San Francisco, Calif.; George
Hixenbaugh, chief engineer, WMT
(AM-TV), Cedar Rapids, Iowa;
William B. Honeycutt, director of
engineering, KRLD (AM-FM-TV),
Dallas, Tex.; Leslie S. Learned,
vice-president for engineering, Mu-
tual, New York, N.Y.; James D.
Parker, staff consultant, telecom-
munications, CBS Television Net-
work, New York, N.Y.; Royce La-
Verne Pointer, director, broadcast
engineering, ABC, New York, N.Y ;
L. Keith Townsdin, technical di-
rector, KAYS, Inc., Hays, Kans.;
William H. Trevarthen, vice-presi-
dent, operations and engineering,
NBC, New York, N.Y., and Ben-
jamin Wolfe, vice-president for en-
gineering, Post-Newsweek Stations,
Washington, D. C.

BROADCAST ENGINEERING



FCC Commissioner Lee
Addresses OAB Meeting

Freedom brings with it responsibilities, and broad-
casters have a committement to maintain freedom by
assuring high broadcast standards FCC Commissioner
Robert E. Lee told the Ohio Association of Broad-
casters in an address before their Spring Convention in
Dayton, Ohio (May 16). Commissioner Lee told the
broadcasters that “It is the obligation of the broad-
caster to bring his positive responsibility affirmatively
to bear upon all who have a hand in providing broad-
cast matter for transmission through his facilities so as
to assure the discharge of his duty to provide acceptable
program schedules consistent with the public interest
in his service area.”

Highlights of Commissioner Lee’s address:

“The public and Congressional reaction today to
an overkill of sex and violence can be traced to many
of the productions of several years ago and now, for
the first time, available to television. What will hap-
pen 4 or 5 years hence when the television rights
to current controversial movies become available?
We have the very best television and communications
network in the world, which was not brought about
by government regulation but by the broadcaster’s
responsible use of freedom of speech and expression,
and I might add, a large measure of his perspiration
and common sense.

“I can say that personally I rely heavily on the
standards set by the industry itself in the Code of
the National Association of Broadcasters and the
commitment of each individual broadcaster, as far
as the judgments I am called upon to make in the
field of programming. It is my belief that if all broad-
casters lived up to the Code and observed their
programming commitment as updated to a true cross
section of the public interest, it seems, my job as
a Commissioner would be much easier and the
growing number of skeptics would be obliged to
concede that ours is the best broadcast system in the
world. But as you know, all broadcasters do not live
up to the Code and I am afraid some new ones treat
the public with an ‘I know what is best for you atti-
tude,’ or simply do not care.

“I question whether a broadcaster is actually exer-
cising his right of freedom when an off-color program
is permitted on the air only to be cancelled after one
night due to the vociferous outcry of an overweary
public. This is your responsibility. I question the
individual network affiliate’s right to accept the
judgment of a review board in New York. This is
your duty as a broadcaster and you cannot delegate
such obligation. Here the local licensee cannot look
to the network to perform this duty for him. It is not
the answer to say that the local broadcaster has no
control over network programming or is obliged to
take whatever comes over the ‘line.” Unlike the net-
work, the local broadcaster is a censor of program-
ming with the exception of political broadcasting.”

August, 1969

“Want a Good Job
in Broadcasting?

You’ll Need a
First Class FCC License.’

Matt Stuczynski knows. He’s the Senior Transmitter Operator of
Radio Station WBOE. His story is typical of hundreds of men who
have used Cleveland Institute Training as a springboard to success
in Broadcasting. Here’s what Matt says about Cleveland Institute:

“T give Cleveland Institute credit for my First Class FCC License.
Even though I had only 6 weeks of high school algebra, CIE’s
AUTO-PROGRAMMED™ lessons really made electronics
theory and fundamentals easy. After completing the CIE course,
I took and passed the First Class Exam. I now have a good job
in studio operation, transmitting, proof of performance, equip-
ment servicing. Believe me, a Commercial FCC License is a
‘must’ for a career in Broadcasting.”

If you want rapid advancement in broadcasting, the first step is a
First Class FCC ticket with your name on it. And Cleveland Insti-
tute Home Study is a fast, economical way to get one. What's more,
CIE backs their licensing programs with this money-back warranty:

“A CIE License Course will quickly prepare you for a First
Class FCC License. If you complete the course but fail to pass
the exam on your first attempt, CIE will refund all tuition.”

With Cieveland Institute you get your First Class FCC License or
your money back! Send coupon today for FREE book or write to
Cleveland Institute of Electronics, 1776 E. 17th St., Dept. BE-59
Cleveland, Ohio 44114,

ENROLL UNDER NEW G.I. BILL

All CIE courses are available under the new G.I. Bill.
If you served on active duty since January 31, 1955, or
are in service now, check box in coupon for G.I. Bill
information.

1  MAIL COUPON TODAY FOR FREE BOOK

Lo
cl Cleveland Institute
of Electronics

1776 East 17th Street, Cleveland, Ohio 44114

Please send me your FREE book, “How
To Get A Commercial FCC License.”

Name
(ptease print)
Address.
City. _State, Zip
Occupation Age.

[J Veterans check here for GI Bill information

Accredited Member National Home Study Council
A Leader in Electronics Training . .. Since 1934  BE-59
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[ELCOMP'S NEW
IC...0P ANP
AUDIO D. A.
BREAKS THE
GOST BARRIER...

Model A-100

6 OUTPUTS
e 420 DBM EACH

® 60 DB ISOLATION
BETWEEN OUTPUTS

® 20 DB GAIN FOR
UNITY ADJUSTMENT

e MEETS OR EXCEEDS
EVERY PROFESSIONALLY
RECOGNIZED AUDIO
STANDARD

e 12 UNITS REQUIRE
ONLY 514" RACK
SPACE

PRICE under $175.00

RACK FRAME

Model CF-300
(accepts 12 Model A-100’s)

POWER SUPPLY
Model PS-600

ADA-7 PACKAGE

consisting of

12 Model A-100

1 POWER SUPPLY P-600
1 RACK FRAME CF-300

For more details write or call

TELCOMP

MANUFACTURING

A OIVISION OF TELEVISION AWO COMPUTER CORPORATION
A 3 H PLANS NEA JERSEY 29076 o (20 00
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Hyde-FCC Should
Promote Diversity

In his address before the 45th an-
nual convention of the EIA in Chi-
cago, FCC Commissioner Rosel
Hyde said the FCC has a mission
to encourage and foster new services
and promote diversity.

“One recent aspect of our search
for diversity that has captured some
of the headlines for the moment,”
Hyde said, “is subscription televis-
ion.” He added that despite what
some opponents of the new service
have claimed, the Commission was
very careful to see to it that sub-
scription television will supplement
rather than supplant free television.

Because of the regulatory mea-
sures set down by the FCC, Hyde
said the Commission is “confident
that the new service will bring valu-
able diversity and a challenge to
free television which may well result
in improvements in that service.”

The Commissioner said that cer-
tain regulatory measures had also
been taken by the FCC in regard to
CATV. In order to deal with any
unfair competition and protect the
local stations, he said the Commis-
sion had adopted rules relating to
non-duplication and also placed cer-
tain restrictions on importation of
distant signals.

Hyde added that broadcast and
CATYV interests should continue to
resolve their own differences and to
develope a regulatory plan which
would be acceptable to both indus-
tries.

In a reference to the technological
advances in the communications
field involving satellites and com-
puters, Hyde said, “the Commission
is faced with the challenge of keep-
ing its regulatory philosophy abreast
of technological advances.”

Hyde told the delegates, ‘“these
are indeed challenging times .
the rapid advance in communica-
tions technology has brought us to a
crossroad in the history of communi-
cations.”

Send Your News
of
Non-Commercial Stations
and Organizations
to Broadcast Engineering

TELEVISION
SYSTEMS
ENGINEER

| The Broadcast Equipment Division
| of Sarkes Tarzian, Inc., announces
an immediate opening for an
experienced Television Systems
Engineer. This challenging position
encompasses the following
responsibilities:

Functional design of complete
video/audio systems.
Physical layout planning of
complete television broadcast
facilities including integral
equipment groups.
Development of operational
performance specifications.

Development of systems
proposals.

For turther information, contact:

I Ron Adamson
Sarkes Tarzian, Inc.
Bloomington, Indiana
AC 812/332-7251

L

SPOTMASTER

The all solid state AD1A

AUDIO
DISTRIBUTION
AMPLIFIER

Meet the AD1A, a solid state audio dis-
tribution amplifier specifically designed for
AM, FM and TV broadcast stations and
recording studios. The AD1A distributes
audio signals via five separate output
channels (up to 25 with the addition of
AD1A-X extenders), and incorporates a
front-panel VU meter and monitor jack to
permit visual and aural monitoring of the
incoming signal at the output of the line
amplifier. Response is essentially flat from
40 to 20,000 Hz, with low distortion and
noise, 60 db channel isolation and 12 db
peak factor, For further information, write
or call today:

BROADCAST ELECTRONICS, INC.

8810 Brookville Road
Silver Spring, Maryland 20910
Area Code 301 o 588-4983

BROADCAST ENGINEERING
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ANY WIRE, ANYWHERE.

Electrical crimp-type terminals and connectors

for any place you connect a wire . . . and direct

sales and assistance anywhere in the U.S.A.

Group shown covers #26 to 12 AWG and coaxial—
over 30,000 others available up to 1000 MCM. Talk to
us about your connecting problem or write for free
Terminal and Connector Handbook. American Pamcor,
Inc., Valley Forge, Pa. 19481

0, AMERICAN PAMCOR

A SUBSIDIARY OF

INCORPORATED
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alainstlightning Surges

it WILKINGON

b LINE SURGE
PROTECTORS €

Excessive voltage surges caused by light-
ning, transformer arcing and induced transi-
ents are everyday occurances that cause heavy
damage to valuable broadcast equipment.

Now through the use of WILKINSON voltage
sensitive Line Surge Protectors you can pro-
tect your equipment from line surges that may
exceed even twenty times the normal line
voltage.

A WILKINSON pulse compensated Line Surge
Varister, is placed across a line of its rated
voltage. Should a surge or increase of voltage
occur, the resistance of the varister decreases
at log scale as the voltage increases, thus act-
ing as a momentary load or short circuit to the
surge. WILKINSON Line Surge Protectors draw
little or no current and are capacitor compen-
sated for microsecond surges, thus damping
all line disturbances as well as excessive volt-
age increase.

A small investment in WILKINSON Line Surge
Protectors is your assurance that your valu-
able broadcast equipment will not be damaged
due to line surges.

AVAILABLE IN 3 MDDELS!

Mode!l STA-2 220 V. single phase $200.00
Model STA-3 220 /240 V. 3 phase $300.00

Model S]A 4 480 V 3 phase $389.50

For complete details write to:

WILKINSON

ELECTRONICS, INC.

1937 MacDADE BLVD.  WODDLYN, PA. 19084
o TELEPHONE (215) 8745236 874-5237 o
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Professional Services

Help Wanted

Equipment for Sale

FRANK A. ZOELLER

TELEVISION SYSTEMS
CONSULTANT

20 Years Experlence

Box 386 * San Carlos, Cal. 94070
[415) 593.175]

VIR JAMES

CONSULTING RADIO ENGINEERS
Applications and Field Engineering
345 Colorado Blvd.

Phone: (Area Code 303) 333.5562
DENVER, COLORADO 80206

Member AFCCE
TWX 910.931-0514

CAMBRIDGE CRYSTALS

PRECISION FREQUENCY

MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV

445 Concord Ave. Phone 876-2810
Cambridge, Mass. 02138

JAMES C. McNARY

Consulting Engineer

National Press Bldg.

Washington 4, D.C.
Telephone District 7-1205

Member AFCCE

JOHN H. MULLANEY
and ASSOCIATES
Suite 71
1150 Connecticut Ave., N.W

Washington, D. C, 20034
Phone 202-223-1180

Member AFCCE

ROSNER TELEVISION
SYSTEMS
ENGINEERS — CONTRACTORS

29 South Mall
Plainview, N.Y. 11803
(516) 694-1903

Classified

Advertising rates in Classified Section are
15¢ per word, each insertion, and must be ac-
companied by cash to insure publication,

Each initial or abbreviation counts a full
word. Upper case words, 30e¢ each.

Minimum classified charge, $2.00.

For ads on which replies are sent to us for
forwarding, there is an additional charge of
$2.00 to cover department number, etc., which
is printed in advertising copy, and processing
of replies.

Classified columns are not open to adver-
tising of any products regularly produced by
manufacturers unless used and no longer
owned by the manufacturer or a distributor,
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SENIOR
SALES
ENGINEERS

Video Products

These important positions re-
quire demonstrated sales suc-
cess with sophisticated video
equipment.

To qualify, you must have 3-8
years experience in selling to
the broadcast industry, and a
BSEE or equivalent. Positions
are located in Washington D.C.
and New York.

Ampex offers you superior
growth opportunities and an
outstanding benefit package
that includes all company-paid
benefits and an exceptional
profit sharing program,

Please send your resume to
Mr. R. V. Gilliland, 2655 Bay
Road, Redwood City, Califor-
nia 94063. Ampex is an equal
opportunity employer.

IMMEDIATE OPENINGS: Qualify for any
of the following positions: RCA CCTV
Equipment, monochrome or color, TV Sys-
tems Engineers - Maintenance Techni-
cians - Video Engineers - to work in either
New York, New Jersey or California area.
Write: RCA Rep.. 1559 Jericho Tpke.. New
Hyde Park, New York 11040. tf

Sound Maintenance Engineer

Required for large 5-studio complex in N. Y,
Experienced in motion picture recording
equipment, Selsyn systems, re-recording
consoles, optical recorders, installations,
etc. Contact: Ron Brown, Recording Stu-
dios. Inc., 212 W, 48 St., NYC, 212-757-8855.

Job Headquarters for all Radio and Tele-
vision Engineers. Immediate openings ex-
ist in 9 western states and elsewhere for
qualified engineer and technical person-
nel. All categories from trainees to ex-
perienced transmitter maintenance. chief,
assistant chief, live color video mainte-
nance and technical operations. Send us
your complete resume now. The AMPS
Agency, 3924 Wilshire Blvd. Los Ange-
les, California 90005. Telephone DU 8-
3116, By Broadcasters—For Broadlcaségrtsf
1-68-

FIRST-CLASS TICKET, capable of main-
tenance and short announcing shift, Will
later become chief. Lowell Jack, KMAN,
Manhattan, Kansas. 913-776-4851. 7-69-2t

AM or FM Audio P.O.P, form kit $1.50
postpaid. Broadcast Service Co., Box 2605,
Corpus Christi, Tex, 78403. 2-69-tf

CoAx TRANSFER SWITCHES—313” An-
drews 6720 50 ohm—Unused. $500.00 each,
Sierra-Western Elect, Co., Oakland, Cal.
94607, Phone 415-832-3527, 3-69-tf

Surplus audio and video patch panels and
patch cords, 500 to 500 ohm repeat coils
flat to 20,000 cycles. Send for list, Gulf
Electro-Sales, Inc., 6325 Beverly Hill,
Houston. Texas 77027. 4-69-12t

NEW COLLINS TT 400/200 TURN-
TABLES—Due to the acquisition of QRK
by CCA Electronics, it has been mu-
tually agreed. QRK will no longer manu-
facture these turntables for Collins, QRK
has available a limited number of these
turntables at 10% discount with full war-
ranty. QRK will maintain a complete in-
ventory of parts for Collins TT 400/200
Turntables., Contact QRK (209) 251-4213
or your CCA Area Representative: CCA
Electronics Corporation, 716 Jersey Ave-
nue. Gloucester City. New Jersey. (609)
456-1716. 7-69-2t

For Sale: 30,000 feet #10 soft drawn,
non-insulated new copper wire for an-
tenna ground system, $1,000 F.O.B. Mo-
bridge, S.D. KOLY Radio. 8-69-6t

FOR SALE—EQUIPMENT—U.H.F. Tele-
vision transmitter, RCA TTU 12.5 KW,
modified for color, complete with acces-
sories, now operating on Ch. 27, Synch
Generator, 2 X 2 slide projectors, TA9
stabilizing amplifiers, Collins audio con-
sole. video distribution amplifiers, side
band analyzer and UHF converter. power
supplies. TRT-1B video tape recorder
(color), TK-31-C (2) Field camera chains,
TS-11 Studio Switcher, 35 ft, mobile unit,
500 ft. Tower. Contact Hal Schumacher,
Ph. 606-254-2727, P O. Box 655, Lexing-
ton, Ky. 40501. 8-69-1t

G.E. BTI11B 10 watt FM Transmitter
Tuned 89.3 MHz with spare exciter,
$750.00. Ampex 403C Console and portable
case, $450.00, WHHS 215, HIlltop g'g?ﬁ

Training

To advance in electronics, knowledge and
ability are required. Grantham offers
correspondence and resident instruction,
in depth, leading to the degree or Asso-
ciate in Science in Electronics Engineer-
ing. G. 1. Bill approved. Credit for pre-
vious training and experience allowed.
Free Catalog, Write: Dept. E-2, Grantham
School of Electronics, 1505 N. Western
Ave,, Hollywood, California. 90027, 6-67-tf

First phone through tape recorded lessons
at home plus one week personal instruc-
tion in Washington, DC, Atlanta, Boston,
Detroit, New Orleans, Minneapolis, Se-
attle, Denver, Portland, Los Angeles.
Proven results. Our 17th year teaching
FCC license courses. Bob Johnson Radio
License Preparation, 1060D Duncan, Man-
hattan Beach, Calif, 90266, Phone 213-
379-4461, 1-69-tf

BROADCAST ENGINEERING
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The New TCS2 Color Oscillator Standardis free of jitter

The color standards which are now available
to the indus ry show, in some cases, a certain
degree of ji-ter which has proved to be
intolerable when second and third generation
tapes are made. Our TCS2 is free of jitter

and has been thoroughly tested for

several morths under a variety of conditions.
The stability of the 3.58 MHz oscillator

is better than one part per million.

Complete technical da-a sent on request.
Price $975.00 each F.O.B. Nashville, Tenn.

INTERNATIONAL
NUCLEAR CORPORATION
|

608 Norris fvermae
Nashville, Tennessee 37204
(615) 254-3335
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vertical interval switcher-
with effects—for only $6500.

We figure that’s a good way for us to get clippe

Our §$S-36 vertical interval switcher is brand
new M color or monochrome B 12 inputs and
8 special effects B perfect for broadcast,
educational and CCTV transmission B mo-
bile or remote operation, too.

Choose your system:

§8-36. Vertical Interval Switcher with three
outputs, special effects, mixer and internal
power supply ........ ... ... $6500.

S§S-36R. $S-36 with remote control . .$7600.

$S-48. SS-36 with four outputs, mix effects
A & B, preview and program included $7500.

S§S-48R. SS-48 with remote control . . $8600.

s
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l [] I'm all choked up. Give me a demonstration.

I [JCool it. Let's see a spec sheet first.

Name Title
Company

Address

City State/Zip.

FreElLEMET

adivisionof GEOTFEL, INC.

185 DIXON AVENUE, AMITYVILLE, NEW YORK 11701
TELEPHONE: (516) 541-3600

Better ideas for
the broadcast industry

--------I-J
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