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A product of aerospace research...now improved for you!

C) Imagine a microphone that never
leaves your lips, no matter what you

do. Now E -V has a family of five dynamics,
each tailored to the specific needs of broad-
casters, dispatchers, announcers, pilots, and
other constant users.

Light Weight
Less than 1/2 -ounce in weight, these mi-

crophones can be clipped onto most eyeglass
frames, or onto their own special headband.
A slender adjustable tube leads from the mi-
crophone element to the user's mouth, and is
easily positioned a fraction of an inch away,
yet out of the main airstream. This insures
maximum volume without annoying "pops"
typical of normal close -mike operation.

Hands -Free Operation
Wearing an E -V personal microphone

quickly becomes second nature, leaving both
hands free for paperwork, driving, flying,
holding scripts, or any other chores. Because
you are never "off -mike", signal-to-noise ratio
is always optimum and volume never varies.
And because there is no bulky microphone
close to the mouth, fidelity is greatly improved.

Radio -TV Model
Based on designs created for the U. S. aero-

space program, E -V personal microphones
have been proven in years of extensive field
testing. The Model RE51 has already proved
itself for sports and general announcing on
several major radio and TV networks. Re-
sponse range is from 80 to 10,000 Hz. and

mixes perfectly with all other E -V broadcast
models. A transistorized preamp (normally
worn on the belt) includes push -to -mute
"cough button", on -off switch, battery test
light, and cable connector. Balanced Lo -Z out-
put adjusts to maximum of -56 dB to match
any standard input. $134.00 list complete
with microphone, headband, and preamp.

Model 651 is similar in design but with
choice of Hi -Z or Lo -Z (unbalanced) at cable
end. Ideal for lecturing, paging, dispatching
and general use. Response 80 to 8,000 Hz.
$100.00 list complete as above.

Communications Types
Special aircraft communications Model

967M matches carbon mike inputs and pro-
vides transistor amplifier built into PJ-068
type plug. Audio quality superior to magne-
tic types, and much less susceptible to shock
damage. No battery needed. Response 300 to
4,300 Hz tailored for highest intelligibility.
$122.00 list complete with microphone, head-
band, carrying case. FAA approved (TSO
C-58).

Model 967ME combines microphone and
FAA approved (TSO C-57) earphone. Five
ear tips furnished. Standard 1/4" phone plug
for earphone (no special connectors needed).
$140.50 list. (NOTE: Model 967TR similar
to 967ME above is specially modified headset
for major airline use. Write for details and
quotation.)

Model 367 Push -To -Talk switch adds on -

off facility to Models 967M/967ME. Has strap
for mounting on steering post for any air-
craft/mobile installation. 3 -pole momentary
switch energizes microphone and relay. $25.00
list.

Electro-Voice personal microphones and
headsets introduce a new era of flexibility to
communications. They are easily adapted to
most RF transmitters and receivers for hands -
free, wire -free communications. And they
permit the user to concentrate on the job at
hand, rather than on the microphone. And
each can be serviced in the field if needed,
without sophisticated tools.

Put an E -V personal microphone to work
today. You'll see, hear, and feel the differ-
ence. For more information write us today,
or call your E -V microphone headquarters.

ELECTRO-VOICE, INC., Dept. 511V,
638 Cecil Stree:, Buchanan, Michigan 49107

high fidelity systems and speakers  tuners, amplifiers, receivers  public address loudspeakers
 microphones  phono cartridges and stylii  aerospace and defense electronics
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Look What You Miss
When You
Don't
Comparison
Shop
You miss the difference between production
switchers incorporating 3 nly present-day
engineering practices and THE ONE that

I gives advanced technical capability a: a corn -
1 parable price. Compariscn slows that just

1 one choice will put this advanced technology
to work in your control rcom-Cohu's 9300
Series Production Video Switcer.

Start comparing. These standard features
are the difference at Cohu:

DIGITAL LOGIC  State -of -the
art computer technology, per-
mits automat al expansion,
simplified cabling

FULL COLOR TIMING  Even
under all double reentry condi-

tions, all output buses

TALLY TRANSFER Full tally op-
eration while rehearsing or taping

off preset or preview channels

REDUNDANT POWER SUPPLIES
Singe failure will not interrupt
programming

"TWO BUTTON" 'NHI3FT  Locks out
accidents' transitions

CUT BARS ON ALL BUS PAIRS  In-
cluding mix/insert and effects buses

AUTOMATIC FADE TO BLACK/FADE
UP TRANSITIONS  S mplifies fades,

eliminates errors

NONSYNCHRONOUS TRANSITIONS
WITHOUT VISUAL PICTURE DISRUPTION

Eliminates all nonsynchronous "hot cuts"

AUTOMATIC COMPOSITE / NON COMPOSITE
SELECTION  No input mode selection required

There's even more. That's why we want you to com-
parison shop. To help, Cohu has publisied a compre-

hensive shopping guide explaining 26 key elements to
consider during your sw,tcher evaluation.

Copies are available from your nearest Cohu representative
cy by contacting the television prod-

uct ine manager direct at Box 623,
San Diego, California 92112, TWX:
913-335-1244, Tele: 714-277-6700. SAN DIEGO
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DIRECT CURRENT
FROM D. C.
May, 1971

By Howard T. Head

VHF TV Remote Control Authorized
As predicted (March, 1971 Pompous Predictions), the Commission has
authorized the remote control of VHF TV transmitters. At the same
time, new rules were adopted imposing stricter remote control require-
ments for all TV transmitters, UHF as well as VHF. Existing licensees
have one year within which to meet the tightened requirements.

In adopting the new rules, the Commission abandoned an earlier proposal
which would have required a six-month "shakedown" with an operator on
duty at the transmitter. Also, a one -hour "grace period" is instituted,
during which loss of telemetry is permitted without requiring automatic
or manual shutdown of the remotely -controlled transmitter.

One of the principal features of the new remote control regulations is
a requirement for substantial improvement in monitoring of the off -the -
air TV signal at the remote control point. The exact form of the moni-
toring is not specified, but the Commission has called for comments, in-
cluding a possible requirement for a locally -inserted VIT signal. Such
a requirement might involve complications with the increasing number of
reports of an aural "buzz" in some receivers when a VIT signal is being
transmitted (See April, 1971 D.C.). Until the monitoring requirements
are settled, the Commission does not intend tc issue any actual remote
control authorizations.

The new rules require regular inspections of remotely -controlled TV
transmitting plants. Daily inspection is required five days a week,
with exceptions for installations with standby transmitting facilities
having a power output of at least 20 percent of that of the main trans-
mitter, where inspection is required once a week only.

Inquiry Set On Interference to Television Reception
Also as predicted (March, 1971 Pompous Predictions), the Commission has
issued a Notice of Inquiry looking into possible measures to reduce
the growing problem of interference to TV reception from FM. In doing
so, the Commission broadened the scope of the originally -intended inquiry
to include interference to television reception from all sources (not
just FM transmitters), including television reception by cable as well
as off -the -air.

Among the matters covered by the Commission's Notice are possible improve-
ments in TV receivers, including coaxial RF inputs, the establishment
of a "blanket contour" for FM transmitting installations, and the pos-
sibility of requiring the co -location of FM and TV transmitters serving
the same city.

4
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The Medium is as Modern
as The Message

It took about as long for graptic arts to develop
Vidifont as it took for the space program to land
men on the moon. And for televis on programming
the results are equally innovative. Th.s new gener-
ation television display system oy CBS Labora-
tories offers broadcasters:

 A choice of type fonts and sizes  Exclusive po-
portiona' letter spacing  A unique type font IC3S
NEWS 36) that is graphically superior to any De in g
used today  Upper and lower case oharac'ers
Display on command and in real t me Instant
editing and automatic centering  Word by word

color Built-ir edging  Tree -speed flashing, roll
and crawl* Message storing up :o 9600 lines.

Vidifont adds a new dimension to television dis-
play and D per s up a who e new area of program-
ming possibiliies for your station.

CBS LABORATORIES
A Division of Columbia Broadcasting System, Inc.

227 High Ridge Road. Stamford, Connecticut 06905
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(Continued from page 4)

The Commission has also informed the Senate Commerce Committee of a June
1971 target date for the adoption of new rules governing the allocation
of non-commercial educational FM broadcast channels (88-92 MHz) imme-
diately above TV Channel 6 (82-88 MHz). International agreements with
Canada and Mexico are required before such rules can be daopted, and
negotiations have been under way for some time.

In the meantime, the Corporation for Public Broadcasting (CPB) has
undertaken its own studies of the matter. CPB has written to all receiver
manufacturers asking for performance data of color TV receivers in the
presence of both upper and lower adjacent -channel interference (VHF only).

Frequency Allocations To Be Proposed for Satellite -to -Home TV BroadcastinZ
The Communications Satellite Corporation (COMSAT) has proposed to the
Commission and to the Department of State that frequencies near 12 GHz
be allocated for direct satellite -to -home TV broadcasting. These allo-
cations will be discussed at the Sixth World Administrative Conference
(WARC) beginning in Geneva in June 1971. The 11.7-12.2 GHz band would be
allocated for this puropse on a secondary basis.

Earlier proposals for frequency allocations for this service had included
regular use of the UHF broadcast band above Ch. 37 (614 MHz). However,
the U.S. feels that such usage would conflict in this country with
domestic UHF TV broadcasting; abroad, foreign administrations are re-
luctant to provide for assignments which might find a ready audience
for foreign reception.

The 12 GHz assignments are to be proposed notwithstanding impressive
evidence that the rainfall attenuation in the band will make diversity
reception a virtual necessity. Experimentation in this country by
Bell Telephone Laboratories (BTL) have shown that characteristics of
rainfall cannot be ignored even from reception in space. Experimentation
with terrestrial broadcasting in the band is taking place in Germany
using wideband FM transmission.

Emphasis on Engineering on Decline at FCC
We noted in passing in our March, 1971 Pompous Predictions that emphasis
on engineering matters at the Commission is fading as the Commission
becomes increasingly occupied with non -engineering matters. Recent
months have seen the FCC involved in such non -engineering matters as
station ownership, the fairness doctrine, song lyrics, and even the
question of whether bull fighting constitutes cruelty to animals.

A 1952 amendment to the Communications Act provides for an engineering
assistant for each Commissioner, although on an optional rather than a
mandatory basis. At one time all seven Commissioners relied on engi-
neering assistants, but with the de -emphasis on engineering matters an
increasing number of Commissioners have dispensed with their engineering
assistants, culminating with the re -assignment of C. Phyll Horne,
Engineering Assistant to the Chairman, to the Frequency Allocations and
Treaty Division.

The de -emphasis on engineering comes at a time when rapidly expanding
technology confronts the Commission with many challenging engineering
problems. The Commissioners have not included an engineer among their
ranks since the retirement of T.A.M. Craven as Commissioner in 1963.

6 BROADCAST ENGINEERING
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FASTEST HANDLING SINGLE SYSTEM

SOUND CAMERA IN THE WORLD.
Canon Sound Scoopic 200 A single system sound -on magnetic news documentary camera.
Designed for the TV news cameraman. Without compromise. And with features long demanded ...
REFLEX VIEWING through a 1350 rotating mirror
shutter. No beam splitter. No loss of light at the film
plane.

FULLY AUTOMATIC THRU-THE-LENS
METERING with manual override control. F stops visible
in the viewfinder. Instant open and return diaphragm
icr fast focusing.

FILTER SLOTTED 12.5-75mm Canon zoom lens.
Filter changeable in seconds.

REGISTRATION PIN MOVEMENT.
Assures perfect framing.

ELECTRONICALLY GOVERNED MOTOR.
Mures accurate scund speed.

hl10DULAR TWIN SOUND HEADS. Snap in
d out in sec )nds.

AM

LIGHT WEIGHT. 12 lbs. 6oz. Including body with
film chamber, lens, exposure system, sound heads and
take-up spools.

LOW PROFILE bottom load design for 200 feet
daylight spools. Shoot from cars, doorways ... anywhere.

AND MORE. A 6 lb. 14 oz. over -the -shoulder
ampl ifierlcamera power pack in a single unit. With
advanced automatic gain control with manual override.
VU meter. Dual mike input. And a fast rechargeable
battery that powers the camera, meter and amplifier
through 2000 feet of film. Recharges in under 5 hours.
Batteries interchange in seconds.

Feature fer feature, Canon Sound Scoopic 200 adds up
to gettirg the news faster than ever. See it in action at
your Cancn Beale-. Or write us far more information.

If
11 i11 I 11'.

anon
SOUND SCOOPIC 200
Canon U.S.A., Inc.
64-: 0 Queens Boulevari
Woodside, New York 11377



The
Compact
Criterion.

Only
81/2 inches

wide.

We've taken the world's finest tape car-
tridge playback system and reduced
both cost and size. Two units now fit in
the space formerly occupied by one!

The Compact Criterion, developed for
crowded control rooms, retains the fea-
tures that made the Criterion tape car-
tridge system the industry standard for
excellence. New features include: sin-
gle -card electronics for mono or stereo
units, air -damped solenoid for whisper
quiet operation and optional high-speed
cueing.

For complete information on the Com-
pact Criterion playback unit, write Gates,
123 Hampshire Street, Quincy, Illinois
62301.

HARRIS - GATES
A DIVISION OF HARRIS-INTERTYPE

LETTERS 3ER

What's In The Gap
Dear Editor:

I have read with a great deal of
interest your recent series of arti-
cles, "Closing the Management En-
gineering Gap". I would like to
share some of my views with your
readers.

First off I respect the views and
experience of those older than my-
self in the industry and I don't
profess to be a know-it-all. I feel
that I'm typical in many respects of
the average engineer in this indus-
try. I'm a married family man
whose life is Broadcasting. My great
aspiration is owning my own radio
station. My job isn't 9 to 5, but
extends into my hobbies of Ham
Radio, Audiophile, and FM/TV,
DXing, etc. This is where I spend
every spare cent.

I believe the First Class Radio
Telephone license is a license to
learn more instead of a demonstra-
tion of one's knowledge of Broad-
cast Engineering. Where a person
stops is a matter of personal initia-
tive. Ben Wolfe, NAB Engineer of
the Year, is a classic example of
what can be done by one individual.

The majority of Broadcast Engi-

neers I have met and worked with
are in it for one reason-they love
the work. Sure they could make
a lot more money in some other
area of electronics, but their heart
is with Broadcasting. For this rea-
son I feel that the suggestion of
fining the engineer in most cases
is absurd, regarding technical vio-
lations. The majority of engineers
I have met are industrious and hard
working, those with an I don't
care attitude are a minority.

The real problem lies in two
different management philosophies.
To illustrate lets call one Station A
and the other Station B. Station A
operates with a real sincere desire
to serve the community with a
quality product. They spend money
on good technical personnel and
equipment, they do research and
development work and they believe
this gives them an edge on competi-

it does. In
offer good wages, retirement plans,
insurance plans and good working
conditions. They replace equipment
periodically to keep up with the
latest technical advances, they pro-
vide adequate replacement parts to

Hats Off For Radio
National Radio Month 1971 cer-

tainly is a time for remembering.
While there are memories that could
be awakened here to recall its great-
ness, that really is not necessary.
If you need to look for greatness,
you need to jump beyond those
early years.

The early years were filled with
confusion and excitement, but they
had not met any more competition
than the "talkie" movies. Over the
years, radio has continued to serve
the public interest. It has, time
after time, met the challenge of
competition.

The formats are far removed
from the early days. The equipment
has changed and its people are a
slightly different breed. And the

facilities themselves had evolved
into something reminiscent of the
old days, yet mostly they reflect
the contemporary scene. And not
so mysteriously, they are all linked
to millions of transistor car, clock
and pocket radios.

But one thing never changes.
When disasters and emergencies hit
us, it is radio that comes through.
Suddenly a mobile society stands
still and listens. From the "bubble
gum" stations to "all talk" stations,
the public interest . . . in the time
of greatest need . . . has never been
forgotten.

So it is then, that in the race of
the technological explosion and the
bustle of our time, we pause
momentarily to salute Radio.

8
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keep this equipment functioning
properly as well as using the best
test equipment available, to keep
their investment at top performance.

Station B is what I refer to as
a carpet bag operation. The phi-
losophy is to maximize profits and
minimize quality. This station may
or may not be showing a profit on
the books. In fact, it could be run
as a tax write-off; however, the
manager lives lavishly with an ex-
pensive home, a big car, a fabulous
expense account, plus numerous
tradeouts which benefit him. The
engineer here is either on call or
works for a meager wage. He has
to either beat the manager over the
head or threaten to quit to get spare
parts-and test equipment is lack -
if not non-existent.

It is Station B which I believe
the FCC should blow the whistle
on and blow it hard-not at the
engineer but the management. This
is certainly the type of operation
which degrades the industry and is
not in the public interest. I realize
with this statement there are sta-
tions which genuinely want to serve
their communities but for some
reason or other they are having a
hard time financially and need tech-
nical assistance and know how.
Here is where I feel the FCC needs
to be more compassionate and pro-
vide technical assistance and know
how rather than hard line rules.

Thomas F. Nornhold, Pres.
Christian Edu. Bcstgrs. Inc.
Jacksonville, Fla.

Stereo-SCA Views
Dear Editor:

A special thanks to Mr. Tonne
for his article "Can Stereo-SCA Be
Compatible". As the only stereo-
SCA station in a four stereo station
market, we have been on the re-
ceiving end of a lot of those "birdie"
complaints. It became apparent to
us some time ago that no matter
what we did at our transmitter, most
stereo receivers would develop some
whistle, and some far more than
others.

Some of the things we found in
trying to solve the problems tie in
directly with Mr. Tonne's article:
(1) 67 KHz filters in stereo re-
ceivers vary considerably in effec-
tiveness. (2) Many 67 KHz filters
are badly mistuned, and retuning

(Continued on page 10)

what's the one
monitoring system that
Beiar doesn't make!

That's right! Belar makes them all - Frequency and
Modulation Monitoring equipment for AM, FM and TV.
First in accuracy! First in performance! All immediately
available! Write for details or circle Reader's Service Card # 9

BELAR
BELAR ELECTRONICS LABORATORY, INC., DEPT.
BOX 83, UPPER DARBY, PA. 19084  (215) 789-0550

May, 1971
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(Continued from page 9)
the filter to 67 kHz helped con-
siderably. (3) We operate our SCA
channel with 6 percent injection.
This means the SCA receivers in
use have to be of good quality and
latest design.

Some of the older SCA receivers
require up to 9 percent injection
for full quieting, and does this bring
on those birdies. (4) We proved to
ourselves the benefits of limiting the
band width and controlling the level
of the audio applied to the SCA
channel -100 to 5000 cycles at the
most and not over 5 kHz deviation.

(The manufacturer of the SCA gen-
erator already suggested it). (5)
Dropping the injection of the 19
kHz pilot from 10 to 8 percent
(still within stereo specifications)
improved the birdie situation on
some sets, but we immediately found
out that many stereo sets are
equipped with stereo beacons that
go out when the pilot goes any
lower than 9.8 percent injection. So
we run 9.9 percent to keep those
stereo beacons lit.

On the other side of the fence,
we had to keep our SCA channel
leasor happy, and here our greatest

--/-J19-7,2.42-e.P.fr--..

The incomparable
new 1.11g

_11___

1r ,

Here is the bold new
tility and ruggedness-the
of the magnificent Ten/70
playback application. All
of two will fit in our sleek

Control features and
exclusive Auto -Cue with
celling record pre-set,
mike and line level mixer,
operation.

Inside is a massive U.S.-made
motor, solid state logic
components throughout,
cue recording, transformer
flip -top access to heads
THE CLASSIC 500 C SERIES.
standard, SPOTMASTER'S
offered. Performance
second only to the Ten/70.

p-
r.

0

standard in cartridge
equipment that
are offered to

have identical dimensions.
19 -inch roll -out rack

options include manual
automatic fast -forward,

front panel test of cue
color -coded

hysteresis
switching, modular
separate heads for

input and
and capstan.

Long the industry
500 C series

and specifications

World's finest
cartridge tape

equipment
tape performance, versa-

has everything! Five models
meet every recording and

Any combination
panel, just 7 inches high.

high-speed advance,
automatic self -can-

and bias levels, built in
design for easiest possible

synchronous "Direct Drive"
construction and premium
A -B monitoring, full bias

output,

is still II
are

For
ridge
multiple
cast
cartridge

BROADCAST

complete
units

Electronics

(stereo,
cartridge

tape

details about
delayed

models,
is the No.

equipment

too),
1

. . .

SPOTMASTER
programming

designer/producer
worldwide!

ELECTRONICS,

write or call

cart-
and
today.

of
Remember,

broadcast
Broad-
quality

INC.
A Filmways Company

8810 Brookville Road, Silver Spring, Maryland 20910 (301) 588-4983

problem was keeping the 38 kHz
suppressed carrier and its harmonics
away down. Seems the 38 kHz sec-
ond harmonic (76 kHz) would beat
with the 67 kHz and give birdies on
the SCA receiver. The addition of
a new solid state stereo -generator
that derives its 38 kHz by dividing
down from a higher frequency,
rather than multiplying up from 19
kHz solved this problem for us.

I just wish Mr. Tonne could tell
us how to keep the stereo modula-
tion levels up equivalent to a non-
SCA station without breaking the
regulations or cross -talking into the
SCA channel.

George Roach, CE
Ottawa, Ontario
Canada

FM Interference
Dear Editor:

I believe Mr. Mayer (February,
Letters to the Editor) may have a
problem similar to one we just
hashed out here at WRUF. The
FCC office had been notified our
2nd harmonic of WRUF-FM was
wiping out channel 12 audio recep-
tion at a housing project. Our mea-
sured 2nd harmonic at the CATV
site was 1.5 microvolt, so further
investigation brought to light the
following:

The CATV system was receiving
channels 2, 4, and 12 all from about
70 miles away. The CATV system
had a solid state pre -amp (De-
Snower) attached to the channel 4
antenna. We found the channel 4
pre -amp was being overloaded by
our fundamental signal at 103.7
MHz and as a result generated a
very strong 2nd harmonic within the
CATV system. By installing a quar-
ter wave stub directly at the an-
tenna input to the pre -amp we at-
tunated our fundamental signal
some 25 dB and this cleared all
traces of 2nd harmonic interference
and overload. I believe if Mr. Mayer
will look into the new color TV an-
tenna system he will find some sig-
nal which is driving it into over-
load. Another thing to look into
might be mixing action taking place
in a rusty joint or power line con-
nection.

E. A. Slimak, CE
Station WRUF
Univ. of Florida
Gainesville, Fla.
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I5 NEWS
Fee Schedule Ruling Adopted

A ruling clarifying the new FCC
fee schedule has been adopted by
the Commission (Docket 18802).
The Commission action made no
large changes, but resolved in-
consistencies in determining differ-
ent kinds of fees and modified the
basis for computing some fees. The
present fee schedule was adopted
July 1, 1970, and became effective
August 1, 1970. Congress, in con-
sidering FCC budgets, had earlier
urged the Commission to increase
its fees to fully support all its activ-
ities.

The Commission said its present
action was in response to a number
of petitions for reconsideration, and
requests for review and declaratory
ruling.

In regard to urgings by the Sen-
ate Appropriations Committee and
the National Association of Broad-
casters to make sure that new fees
would not be too heavy for small
broadcast licensees, The Commis-
sion said that it is making a continu-
ing review of all charges and will
make changes if they are warranted.
The minimum annual operating fee
of $52 for AM and FM licensees is
equivalent to the price of just two
one -minute spot announcements per
month, the Commission asserted,
and the minimum annual fee of
$144 for TV licensees is equal to
the price of only one 30 -second spot
announcement per month.

Some petitioners raised questions
about the different approaches used
by the Common Carrier and Safety
and Special Radio Services Bureaus
in computing fees for mobile sta-
tions and multiple transmitters. The
Commission stated that fees in both
services should generally be com-
puted on a "per unit" rather than
a "per application" basis, and that
it would make changes to obtain a
uniform approach.

The Commission noted objec-
tions to the $50,000 flat fee for
initial construction of satellite earth
stations, and to the $100,000 fee

for satellite construction and launch,
and said it would modify the grant
fees for earth stations and satellite
constructions so as to base these
fees generally on a percentage of
construction costs as set forth in
the application.

In general, the Commission clari-
fied the CATV fee schedule with-
out substantial changes. The Com-
mission stated that a separate form
(326-A) for computation of the
CATV annual fee, with the accom-
panying fee payment, must be filed
for each separate and distinct com-
munity or municipal entity (includ-
ing discrete unicorporated areas)
served by CATV facilities.

IEEE Forms Group
For CATV Freq Study

The IEEE Cable Television Task
Force has formed a subcommittee
to prepare a technical report on
recommended frequency plans to be
used on cable television systems.
The Subtask Force is chaired by
Robert S. Powers, Office of Tele-
communications, Department of
Commerce, Washington, D.C.

This report will probably have
several suggested plans to cover sev-
eral types of systems. The differ-
ences would be in such inter- and
intra-system parameters as the total
number of channels, individual
channel bandwidths, types of serv-
ices, and whether the system is one-
way or two-way.

It is expected that this report
will be of interest to city adminis-
trations, cable television system
owners and designers, and manufac-
turers of cable television hardware.

Inputs from interested organiza-
tions, groups, or individuals are
welcome. Inquiries should be ad-
dressed to: Mr. Jack O'Neill, Na-
tional Academy of Engineering,
Joseph Henry Bldg., Room 222,
2101 Constitution Avenue, NW,
Washington, D.C. 20418.

PROJECTING
THE PERFECT

IMAGEWITH KNOWN

PHOTOMETRIC SPECIFICATIONS .

CONCERNED WITH LINEARITY 
GEOMETRIC DISTORTION  RESOLU-
TION LUMINOUS SENSITIVITY
REGISTRATION  TRANSFER FUNC-
TION  OR CONTRAST?

SPECTRA ®

TV OPTOLINER
INPUT SCENE GENERATOR

PROJECTS UNIFORM, HIGH RESOLUTION,
ILLUMINATED TEST PATTERNS DIRECTLY
ON CAMERA TUBE FACEPLATE OR
SENSOR FOR APPLICATIONS SUCH AS:
CCTV PRODUCTION & ENG.  SENSOR
EVALUATION QUALITY CONTROL 
SUFVEILLANCE CAMERA TESTING

DESIGN, TEST, EVALUATE WITH THE
SPECTRA TV OPTOLINER CALL COL-
LECT' (213) 849-6017

PHOTO RESEARCH

A Division of KOLLMORGEN Corporation
3000 N. Hollywood Way  Burbank, Calif. 91502
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Enjoy real fingertip
Spotmaster
styles, holding
every need.
cartridges in
table top mounting,
susan rack
top rotating
ing rack is on
mobility, accepts
RS -25 rack
racks, hold
mounted individually;
struction, $13.00.
Order direct

BROADCAST
A

convenience
tape cartridge

up to
RM-100

minimum

holds 100
stand, $79.50.

casters
200

sections,
25 cartridges,

or write

ELECTRONICS,
Filmwaya

41%

200
wood

$47.50.
cartridges

for
cartridges,

for

Company
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rack

space,
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floor

used

rugged
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racks. Three
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stores 100
for wall or

LS -100 lazy
on table

-200 revolv-
storage and

$145.50.
in rotating

may be wall
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INC.

8810 Brookville Rd., Silver Spring, Md. 20910

The SIMEX TIME STANDARD

WWV Radio Receiver
 24 -hr. no -tuning reception
 6 pre-set crystal controlled freq.
 Battery, or 12V current
 Output jack  Brushed aluminum case
 Size: 4" 8" 8"  Wt. 3 lb.  Portable
 Unconditionally Guaranteed

Coast ttiligation (*than
Dept.5567 418 Canon Perdido
Santa Barbara, Calif. 93102

Please send me your Brochure describing
the Simex Time Standard.

Name

Address

Vity State Zip
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VHF Remotes Get Okay
Remote control operation by

VHF TV broadcast stations will be
permitted for the first time under
rule amendments (Part 73) adopted
by the FCC (Docket 18425). Al-
though UHF TV stations have pre-
viously been permitted remote con-
trol operation, the Commission said
because of certain new require-
ments these stations will be given
one year in which to comply with
the amended rules.

Under the new rules, calibra-
tion and transmitter inspections will
be required at least 5 days each
week, the Commission said, unless
a licensee maintains transmitting
equipment capable of operation with
at least 20 percent of authorized
power, and has arranged for auto-
matic switching or manual switching
from the remote control point, in
case of main transmitter malfunc-
tions. In such a case, it said weekly
inspections will be permitted. The
present rules for UHF remote con-
trol specify weekly inspections.

The rules also require off -the -air
monitoring facilities which must in-
clude, as a minimum, a visual wave
form monitor, a picture monitor
(which, as a practical matter, must
be fed an off -the air signal), a laud
speaker, and an aural modulation
monitor.

Where any portion of a station's
transmissions are in color, a color
monitor and a vectorscope or other
instrument designed to depict the
instantaneous phase and amplitude
relationship of color components
will be required, the Commission
said.

The rules contemplate that each
television station operating by re-
mote control would transmit locally
generated test signals in the vertical
interval suitable for continuously
monitoring the performance of the
transmitter and other equipment.
However, this requirement was sus-
pended pending a determination, in
a further proceeding, of the specifi-
cations of the test signals to be
employed, and other related
questions.

The rules permit the use of a
single subcarrier for multiplexing
the aural carrier for the transmis-

sion of telemetry signals from the
TV transmitter to its remote control
location.

The rule amendments stem from
a Notice of Proposed Rule Making
adopted January 15, 1969.

The rules became effective April
30, 1971.

One -To -A -Market

Waiver In Arizona
Combined Communications Cor-

poration (CCC) licensee of stations
KBLU and KBLU-TV, Yuma, Ari-
zona, has been granted a waiver
by the Commission of its recently
modified "one -to -a -market" mul-
tiple ownership rules to permit com-
mon ownership and control of the
two stations. Sections 73.35(a) and
73.636(a)(1) of the rules were
waived to make the grant.

A previous requirement that
CCC's acquisition of the stations
must be conditioned on the out-
come of FCC multiple ownership
rule making proceedings has been
removed. When the Commission ap-
proved CCC's acquisition of KBLU-
TV on October 22, 1969, it said
that it was conditioning its approval
on the results of the multiple own-
ership proceedings because CCC al-
ready owned and controlled KBLU,
a fulltime AM station in Yuma.

In an order released March 2,
1971, the Commission amended its
one -to -a -market rules to apply only
to VHF -AM -FM combinations.
KBLU is a one kilowatt, fulltime
station operating on 560 kilocycles
and KBLU-TV is a VHF station
operating on Channel 13.

Yuma, population 23,974, is in
southwest Arizona, 55 miles from
El Centro, California and Yuma -El
Centro is classified as a single tele-
vision market. Yuma is served by
KBLU-TV and KECC-TV, El
Centro.

In support of its waiver request,
CCC argued that the Yuma -El
Centro television market is small;
that there is significant CATV
penetration of the market, 35 per-
cent of the TV homes; that both

12 BROADCAST ENGINEERING



KBLU and KBLU-TV have in-
curred significant operating losses;
that the present co -ownership of the
stations permits substantial cost re-
duction through use of a shared
staff, and that separate operations
would require $65,000 in additional
personnel costs; that CCC has pro-
moted diversity of broadcast media
in its market by donating AM sta-
tion KAWC to Arizona Western
College; and that there is an abun-
dant availability of competing
broadcast and CATV service in this
market.

In granting this waiver, the Com-
mission emphasized that its ap-
proval rested on several exceptional
factors including the fact that the
Yuma -El Centro market is one of
the smallest in the nation (ranked
205th under ARB rankings), and
there is significant CATV penetra-
tion of the market. It said its action
should not be considered as detract-
ing from policies on co -ownership
of aural and television facilities in
the same market, recently specified
in Docket 18110 (Memorandum
Opinion and Order, Docket 18110,
FCC 71-211, released March 2,
1971).

New Schafer Owner
J. M. (Jim) Cunningham has pur-

chased the stock of Schafer Elec-
tronics from Applied Magnetics
Corporation.

Cunningham, a vice president and
director of AMC, has been with the
firm since 1961, and headed their
Systems and Computer Memories
Divisions. Schafer Electronics, a
supplier of broadcast automation
systems, was acquired by AMC in
1968, and Jim has been serving as
general manager for the last six
months.

"'ray 448.9/v ,VA 7-0 ve
YeR44/S5/oN 772 A40

VTRAudio Heads

Manufactured and
Reconditioned by TABER
Nationally -recognized recorder
head manufacturing and
reconditioning experts.

 Heads manufactured or reconditioned
under controlled laboratory conditions.

 New or reconditioned heads are guaranteed to
meet, or exceed, equipment manufacturer's
specifications.

 Modern precision machine shop, and sophisti-
cated laboratory installations insure highest
quality newly -manufactured or reconditioned
heads.

 Free loaner assemblies available on request.

 Cost: $310.00 for four (4) new heads installed,
or $100.00 for four (4) reconditioned heads.

Ca" or TAB E Rwrite:
MANUFACTURING AND
ENGINEERING COMPANY

OAKLAND INTERNATIONAL AIRPORT
P. O. BOX 2365  OAKLAND, CALIFORNIA 94614

Taber's sophisticated quality
control test insures total fre-
quency response and- uninter-
rupted sound playback. Maintain
the high quality audio that your
equipment was engineered to
produce.

TABER IS THE NATIONAL

DISTRIBUTOR OF

STL TEST TAPES

PHONE: (415) 635-3832  SHIPPING ADDRESS: 2081 EDISON AVE.  SAN LEANDRO, CA 94577
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Get on the Tri-Ex Tower Wave Length
6 Standard lines available of stacked tower sections.

These popular triangular tow-
ers reach heights up to 300 ft.
sections with W bracings and
swedge or flanged connections.

This 4 tower directional shown
is being used for AM radio broad-
cast at KXEM in McFarland,
California.

For a positive signal. . .Signal for Trl-Ex.

TOWER CORP.

Complete specs and details available:

7180 Rasmussen Avenue,
Visalia, California 93277
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On Closed Circuit Bout

Put
an AKG
on the
job.

D -58E

Differential Noise -cancelling,
Dynamic Microphone
$43.00 Net

It will
sound
better!

For complete information
on AKG performance

write to:

MICROPHONES HEADPHONES
NORTH AMERICAN PHILIPS CORPORATION
,f 1 AST rb.1 5,1,1' T. NEW VOHN. NEW V011.1(

AILG CANADA  DIVISION OF DOUBLE DIAMOND ELECTRONICS  SCERBOROUSN. ONTARIO
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Fight Sparks NAB-NCTA
The following is an exposure to

modern day sophistication of fidel-
ity communications. They amount
to a statement by the NAB slam-
ming closed circuit TV, and a re-
buttle statement in which you'll find
some real irony in word choice and
strategy.

So the record will be straight,
we stand back now and let the uncut
battle rage.

NAB Statement
The National Association of

Broadcasters has teed off on cable -
pay television interests promoting
the Frazier -Clay fight tonight in
New York.

"This fight, blacked out on free
television and radio in America and
around the world, is a shocking
example of what cable -pay televi-
sion is all about," said NAB Execu-
tive Vice President Paul Haney.

"It would be the height of tragedy
if Americans failed to learn a lesson
from tonight's closed circuit gouge.
What if the World Series or the
Super Bowl or championship bas-
ketball followed this shabby cable -
pay television pattern?

"To view this fight tonight out-
side of Madison Square Garden,
the viewer must pay anywhere from
$10 to $30 for the seat. The same
wheeler-dealer interests promoting
this effort tonight would, if they
have their way, extract a fee from
a man in front of a radio or tele-
vision set in his own home a year
or two down the road."

NCTA Reply
On March 8 the National Asso-

ciation of Broadcasters issued a
statement on the Frazier -Ali cham-
pionship fight blackout calling it a
"shocking example of what cable -
pay television is all about."

It is apparent that NAB is again
engaging in another devious gener-
alization designed to hoodwink the
public on an emotional issue.

First, NAB finds it convenient
to use interchangeably the terms
"closed circuit" and "pay-cable tele-
vision." The fact is, of course that
the NAB is talking about three dif-

ferent industries-the CATV indus-
try, the broadcast pay -TV industry,
and the closed circuit television in-
dustry. NAB would do better to
direct its remarks to the closed
circuit TV industry, for it was the
one involved.

Secondly, the Federal Communi-
cations Commission has rules regu-
lating the broadcast of sports events
over pay -TV and over cable TV
where there is a per channel or per
program charge. Those rules are
more than adequate protection.

The rules prohibit CATV origina-
tions for which there is a per pro-
gram or per channel charge of such
sports events previously broadcast
by commercial television stations in
the preceding two years. Addition-
ally, the FCC has proposed rules
which would extend the time period
to five years.

NAB attempts to create the im-
pression that pay -TV and CATV
should be the whipping boys for the
fight blackout. We cannot speak for
pay television, but the record clearly
indicates that cable systems have
gained nothing from the blackout.

NAB should look to the commer-
cial television industry's "wheeler
dealer interests" regarding black-
outs. Broadcasters are the ones who
sign contracts blacking out such
events as the Super Bowl.

NAB is a staunch defender of the
free enterprise system when it suits
its purpose. Presumably broadcast-
ers had the opportunity to bid for
rights to the championship fight.
That is the same kind of free enter-
prise opportunity they have to sign
or not sign a contract that provides
for a Super Bowl blackout or in-
numerable local blackouts.

NAB's remarks amount to noth-
ing more than an opportunistic at-
tempt to make PR points at the
expense of cable television.

Want A Free
Subscription?

Send Requests To
Broadcast Engineering
1014 Wyandotte Street
Kansas City, Mo. 64105
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Radio Equipment List Ready
The latest listing of Radio Equip-

ment Acceptable for Licensing,
dated January 11, 1971, has been
issued by the Federal Communica-
tions Commission.

The list includes equipment for
the Domestic Public Radio Services
other than Maritime Mobile; Radio
Broadcast Services; Experimental,
Auxiliary and Special Broadcast
Services; Stations on Land in Mari-
time Services; Stations on Shipboard
in Maritime Services; Public Fixed
Stations and Stations in the Mari-
time Services in Alaska; Aviation
Services; Public Safety Radio Serv-
ices; Industrial Radio Services;
Land Transportation Radio Serv-
cies; and Citizens Radio Service.

The transmitters listed are con-
sidered acceptable for licensing in
the various services provided that
their operation is in accordance
with Commission rules and the spe-
cifications for this equipment are

not exceeded. The list also includes
frequency and modulation monitors
that all type approved for use in
the radio broadcast service. Equip-
ment is listed alphabetically by
manufacturer and numerically by
type number.

Copies of the list are not avail-
able from the Commission for pur-
chase or public distribution. They
are available for reference at the
Commission offices at 1919 M
Street N.W. in Washington, D.C.
and at FCC field offices, and may
be purchased from Cooper -Trent,
1130 -19th Street N.W., Washington
D.C. 20036 (Telephone FE 8-3800,
area code 202). Inquiries, other
than requests for purchase of the
list, may be addressed to Technical
Division, Technical Standards
Branch, Federal Communications
Commission, Washington, D.C.
20554 (Telephone 632-7093, area
code 202).

JTAC Offers Spectrum Book
The Joint Technical Advisory

Council (JTAC) gives a new au-
thoritive look at the effect of space
communication on one of man's
natural resources in its recently re-
leased book RADIO SPECTRUM
UTILIZATION IN SPACE.

This important new report deals
with the variety of technical prob-
lems that are developing due to the
added space use of radio spectrum.
Included in this new reference
volume are up-to-the-minute dis-
cussions of such problems as: Spec-
trum for space services in the
1970s; The multi -dimensional as-
pect of space and spectrum, relative
to satellite communication; Consid-
erations in antenna designs on both
satellite and earth to provide the
greatest spectrum utilization over
the largest earth area; Effect of
modulation techniques on the reuse
density of the geostationary spec-
trum; Propagation effects; Consid-
erations in the assignment of radio
frequency spectrum to satellite and
terrestrial users, including sharing
criteria; Significant experiments that
will affect communications in the
1970s.

With the increasing use of satellite
communications, it is necessary to
reevaluate the criteria for the various
methods of using the radio spec-
trum. RADIO SPECTRUM UTIL-
IZATION IN SPACE updates the
JTAC's earlier report, RADIO
SPECTRUM UTILIZATION, by
taking into account the growing
need to provide information to the
telecommunication community on
frequency management, and spec-
trum and orbit utilization for satel-
lite services. Background scientific
information and references have
been included in the new volume to
assist technical personnel in their
day-to-day work.

Copies are available from the
IEEE, 345 East 47 Street, New
York, N.Y. 10017. Prices are: $12
per copy to members of IEEE and
EIA, and $24 per copy to others.

Send Your
Exchange Ideas

to Broadcast Engineering
Yes - We Pay

pliers
Hers=
Hers

ALL 1HE TYPES YOU NEED IN
A FULL RANGE OF SIZES.

From 4" miniature electronics
to 10" utility. Precision made
in USA. Forged alloy steel
construction. Cleanly milled,
perfectly aligned jaws. Hand -
honed, mated cutting edges.
Most with Cushion Grip
handles.

NOW
INCLUDING

4

n.

5" Bent Thin Chain Nose. For handling fine wires
in close quarters. No. 79CG

51/2" Thin Needle Nose. For firm gripping and
looping of wires. No. 57CG
4" Full Flush Cutting Diagonals. Snap cuts to
the extreme tip. No. 84CG
5" Midget Slip Joint. Narrow jaws for close
quarter work. 3 openings to 1/2". No. 50CG

REQUEST CATALOG

nationwide availability through local distributors

XCELIFE, INC., 118 Bank St., Orchard Park, N. Y. 14127
In Canada contact Charles W. Potnton, Ltd.
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CAN SCOPE
By Leo G. Sands

Monitoring Can Reduce Down Time

Down -time is costly in terms of
end -user good will to a CATV sys-
tem and a broadcast station. It
should not occur, and it is not un-
avoidable.

When a CATV system stops
functioning, the telephone starts
ringing. The subscribers neither
understand why system failures oc-
cur nor do they care. They are pay-
ing for a service and expect to get
uninterrupted service, just as a

movie patron does.
Long ago, when the author spent

a summer working as a movie pro-
jectionist, a film break occurred.
The audience became restless in a
matter of seconds and the theatre
manager stormed into the projection
booth and yelled "this does not hap-
pen here!"

But it does happen in theatres,
broadcast stations and CATV sys-
tems. The frequency and duration
of down -time can be minimized,
however, by adequate preventive
maintenance and efficient emer-
gency maintenance.

The failure of any one amplifier
between the head end and the first
bridger can cause shut down of the
entire system. Beyond that point,
an amplifier failure affects service
to only some of the subscribers.
But, this too can be serious.

System Reliability
System reliability could be greatly

improved by providing a standby
amplifier at each amplifier location
and a standby power source at each
power insertion point. But, this
could be too costly and the com-
plexity of the subsystem at each
amplifier location could be exces-
sive. Maximum reliability can only
be achieved by paralleling two sys-
tems and then, perferably, via dif-
ferent routes. Since it is seldom
economically feasible to install du-
plicate facilities, except perhaps at
the head end, system reliability

must be enhanced by other means.
Good maintenance requires quali-

fied personnel, adequate test equip-
ment and good management. Ac-
quiring the test equipment is much
easier than finding people who know
how to use it effectively. Even
harder to find is a good service
manager who would usually also be
the chief engineer except in the case
of a large -city system.

The starting place is the selection
of the service manager/chief engi-
neer who for a small system could
be the only technician on the staff.
He should select the test equipment,
hire additional personnel as re-
quired, make up the preventive
maintenance plan, and decide where
to look when a system fault occurs.

System Records
While paper work is the hallmark

of bureaucracy, maintaining ade-
quate records is essential. The first
step is to prepare a large file card
for each system component. An
example of such a card is shown in
Figure 1. The cards can be filed in
the same sequence as the corn-

ponents are in the system. For
example, if trunk amplifier No. 12
is a plug-in type and is currently
the 12th one down -cable from the
head end, its card should be moved
to its proper place when installed
at a different location. The same
applies to plug-in modules which
can be used in any of several ampli-
fier assemblies in the system.

A flow -chart map of the system
should be posted on the mainte-
nance shop wall. The service man-
ager can stick colored pins into the
map to denote the locations at which
attention is required-immediately
or as per a schedule.

In time, the file card records will
reveal the MTBF (meantime before
failure) of the various system com-
ponents and allow the service man-
ager to determine what must be
done to minimize system failures
and how many spares to stock.

An adequate supply of spare
amplifiers (or modules) and all other
redundant system components is es-
sential. While the rule of thumb is
to stock 10 percent of each item in

(Continued on page 67)

Item description

Date received

Make Model Serial No.

Date first installed at

date technician work performed Present location

Fig. 1 Example of system component maintenance record card

16 BROADCAST ENGINEERING



use, this may be inadequate in the
case of some components and ex-
cessive for others.

Power Failure
If standby power is not provided

at all power insertion points, a
portable gasoline engine -driven gen-
erator or a battery -plus -inverter
emergency power supply should be
available for use during a localized
utility power failure.

When a total system failure is
caused by lack of power at a power
insertion point or the head end or
by the failure of a line amplifier,
it may take quite some time to
identify the point where mainte-
nance is required.

Fault Alarms
The same is true of a microwave

radio relay system. The failure of
any repeater station can disrupt the
entire system. For this reason, most
microwave systems have standby
equipment at all terminal and re-
peater stations. In addition, many
also have a "fault alarm" system.

Fault alarm facilities can be
added to a CATV system for auto-
matic identification of the nature of
actual or impending failures at the
head end. Ideally, a fault alarm
transmitter should be provided at
every line amplifier location. The

failure of amplifier No. 6, for exam-
ple, to receive signals from ampli-
fier No. 5, would cause an alarm
signal to be transmitted to the
central monitoring point. Th;s would
indicate that the trouble is between
the input of amplifier No. 6 and
the head end. The inclusion of fault
alarm facilities at line amplifier
locations, however, is not yet a com-
mon practice, and might not become
one in the foreseeable future.

It is relatively easy to add a head
end fault alarm system consisting
of off -the -shelf hardware. It can
consist of a battery of on -off or
FSK (frequency shift keyed) tone
generators and an FM channel mod-
ulator at the head end, as shown in
Figure 2. At the monitoring point,
an FM receiver (preferably fixed -
tuned) and a battery of tone re-
ceivers are required, as shown in
Figure 3.

The keying input terminals of the
tone generators are connected to
sensors which detect the status of
any or all of the following: (1)
utility power, (2) antenna tower
lights, (3) building temperature, (4)
building doors and windows, (5)
AGC pilot generator, etc. The tone
generators, can run continuously
under normal conditions and report
an off -normal state by absence of
a tone. If of the FSK type, the

FROM

SUBSCRIBER FM REC

TONE

RECEIVERS

TO DECODERS

2nd/OR INDICATORS

Fig. 3 Tone channels shown are for receiving telemetering and/or status
signals from the head end.

TO

TRUNK

LINE

FM MOD

CHANNEL COMBINER

OTHER SYSTEM

INPUTS

TORE

XMTRS

F. -

H -

FROM ENCODERS

-"AND/OR SENSORS

Fig. 2 Tone channels are used here for transmission of telemetering
and/or status signals.

"space" tone frequency would be
transmitted normally, and the
"mark" tone would be transmitted
when an off -normal condition is
sensed. The status of each monitored
condition is made known to the
service manager by indicator lamps.
In case of unlawful entry at the head
end, an audible alarm can be actu-
ated.

To transmit quantitative informa-
tion (voltage, etc.), any of the chan-
nels can be equipped with a pulse
duration encoder at the head end
and a pulse duration decoder at the
monitoring point. Or, analog -type
tone transmitters and receivers can
he used.

Only one tone channel is required
for a status reporting when elec-
tronic scanning is used as illustrated
in Figure 4. The scan encoder sam-
ples each sensor in sequence and at
each stop causes the tone generator
to transmit a tone or shift tone fre-
quency to denote an all -is -well sig-
nal. When an off -normal condition
is sensed, the tone is not transmitted
or shifted in frequency.

A tone receiver at the monitoring
point senses the presence and ab-
sence of a tone, or a shift in the
tone frequency. The scan decoder
operates in synchronism with the
head end encoder. The decoder con-
trols status lamps for each step and
can also actuate an audible alarm.

The tone generator can be con-
nected to an FM channel modula-
tor, as previously shown in Figure
2, and the tone receiver to an FM
receiver, as previously shown in
Figure 3. Since only one tone is
required, an on -off keyed or FSK
radio transmitter operating at some
vacant frequency between 50 MHz
and 220 MHz could be used -instead
of a tone generator. The receiver in
that case would be a fixed -tuned

Convention
Change

Due to the NCTA Cablecasting
Seminar being scheduled at the same
time as the annual OCTA conven-
tion, the Board of Directors decided
to postpone the annual Ohio meet-
ing.

The new dates selected are June
8, 9 and 10 in the same location,
the Sheraton Motor Inn in Colum-
bus, Ohio.
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Photos of Radio Comerciales S.A., Guadalajara, Jul., Mexico

How to get your share
of the Latin American
broadcast market.
Right now, there are close to 6,000 radio and television stations in Spanish-
speaking areas of the world. Competition among stations is keen. To remain
competitive - and keep pace with Latin America's rapidly growing economy -
their equipment must be kept in top condition. Clearly, a substantial market
exists for all kinds of broadcast equipment and components. New and used.

One publication - RADIO y TELEVISION - serves this vast purchasing
potential. It provides saturation coverage among buyers and those who
influence purchasing at broadcast facilities throughout Latin America and
Spain. Owners, managers, engineers and technicians at commercial and
educational radio and TV stations, recording studios, electronic equipment
manufacturers and related businesses.

As the Spanish -language counterpart of Broadcast Engineering, RADIO y
TELEVISION delivers technically -oriented editorial aimed at helping readers
to select, operate and maintain equipment and components for maximum
signal quality. This unique content provides the precise environment that
induces buyer receptivity. It enables advertisers to "sell the broadcaster
when his mind is on signal quality."

There's a lot more to the story. And we'd be happy to give you more infor-
mation about this unique medium and the dynamic market it serves. Just
circle the Reader Service number or write directly to:

Radio y Teieviskin
The technical journal of the Latin American
broadcasting industry.

1014 WYANDOTTE STREET KANSAS CITY, MISSOURI 64105

radio receiver equipped with a re-
lay actuated by the presence or ab-
sence of carrier or by carrier fre-
quency shift.

Receiver Monitoring
It could be very helpful to the

service manager to be able to moni-
tor the quality of all television sig-
nals being transmitted by the sys-
tem with a minimum of effort. By
looking at the television receiver
screens he can quickly note any
change in (or the loss of) any chan-

TONE %MIR

TONE REC

SCAN ENCODER
FROM.^.= SENSORS

SCAN DECODER
TO

INDICATORS

Fig. 4

FROM CATV
OUTLET

AMPLIFIER
TRANSMISSION

DISTRIBUTOR

TO TELEVISION

RECEIVERS

SPECTRUM

ANALYZER

FS METER

FM REC

Fig. 5
nel, cross modulation, etc., and be
given a cue as to whether there is
head end or transmission system
trouble.

This can be done by providing a
color television receiver for each
TV channel, an FM receiver, a field
strength meter, and a spectrum ana-
lyzer, connected as shown in Figure
5. The quality of the picture on
each channel can be observed in-
stantly on the receiver screens, the
levels of the signals can be mea-
sured with the field strength meter
and the pilot signals, and the pres-
ence of interfering signals can be
observed on the screen of the spec-
trum analyzer.

The signals can be monitored at
any location within the distribution
system. But, more meaningful would
the monitoring of signals at the far
end of the system-the end of the
feeder cable serving the most re-
mote subscribers in terms of cable
miles.

When the far end of the system
is at a significant distance from
the service department office, a
microwave link or optical corn -

(Continued on page 70)
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410111 is breaking up
that old gang of mine

Al

-17

The old gang, guys who dropped out, got
strung out, guys who hung out with no place
to go but trouble. They went to work, thanks
to JOBS.

JOBS, that's Job Opportunities in the
Business Sector. A program of the National
Alliance of Businessmen. The gangs have
started to die, the guys have started to live.

JOBS has turned over 300,000 hard core
unemployables into manpower. Given guys
their first good break. Of course it isn't
perfect. Of course it could be better. But
it's working.

The National Alliance of Businessmen was
formed by American business communities
to help solve the critical problem of hard core
unemployment. Business provides the jobs and
does the hiring and training. Government finds
the people and pays the extraordinary training
costs through special contracts.

Funds for the new JOBS '70 contracts are
available right now. So, if you're an employer for

a business or nonprofit organization, do
yourself a favor. Call your local

National Alliance of
Businessmen.
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The Good Old Days of Radio...
Listen to the radio stations in

your area any day of the week and
the chances are you will find at
least one presenting a program de-
voted to recordings of the Big
Bands of the heyday of radio, that
period preceding and including
World War II when most of the per-
formances were live. Audiences and
sponsors alike are finding these
programs interesting and the re-
sponse from both groups has been
enthusiastic.

Recording companies are offering
re -issues of the original material
and in some cases, modern versions
for better sound. They are all evi-
dence of a revival of interest in the
period when radio was the dom-
inant entertainment medium. Those
were the days of the big names,
bands, singers and comedians.

At the local level, many stations
had a staff orchestra, some for play-
ing jazz, others for symphonic pro-
grams. A few stations had their
own dramatic groups. They all had
their following of loyal fans who
wouldn't miss a performance.
Director of Engineering, WTIC-AM-FM-TV, Hart
ford, Conn. Pictures through courtesy of WTIC and
NBC.

Those were the days that brought
radio to its peak if the yardstick is
audience size and popularity. But
what about the technical facilities-
were they of the same outstanding
caliber as the artists and programs?
A comparison with today's equip-
ment may be surprising.

The major difference between the
station of the 1930's and one of
today would be found in the studios.
Nearly every station had several
studios of varying sizes. In New
York and Hollywood the networks
used theatres for programs pre-
sented before audiences. Use of
acoustical treatment was generous
and the studios would be consid-
ered "dead" by today's standards
with little, if any, reverberation. No
attempt was made to add synthetic
reverberation, as might be done to-
day, because it wasn't the sound
wanted. Even recordings of the pre-
war period were made without it.

The Control Room
The pre-war control room would

be a surprise. Since quantity -pro-
duced consoles of stock design did
not appear until the very late '30's',

each station assembled its own
facilities in terms of its require-
ments. Mixers were put together
from individual faders, sometimes
without regard to impedance match-
ing rules. Amplifiers were stock
items consisting of several basic
types. Monitor loudspeakers were
usually of the electro-dynamic or
field coil type with the field coil
sometimes connected as a choke in
the power supply. Flat baffles were
a favorite form of mounting the
speakers because they could be
hung over the window facing the
studio. Performance left a lot to
be desired.

The standard volume indicator or
"VU" meter was adopted by the
industry in 1939. Prior to that time
many different instruments were
used although the Western Electric
203-C and the RCA counterpart
were the most popular. These were
vacuum -tube voltmeters adjusted to
read power levels when operated
across a standard impedance. The
useful portion of the meter scale
was less than half of full scale.
Ballistic characteristics were far
from standard and the fact that they
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Fibber McGee and Molly
liven up their audience in
this production back in
1939. Were these really the
"good old days"?

Steve Lawrence sings dur-
ing a broadcast of the cur-
rent NBC Radio "Monitor"
program origination. The
modern format makes de-
mands that equipment from
the "good old days" never
could have met.

Or Were They?
contained a half -wave rectifier made
the response dependent on the sym-
metry of the waveform. Many
operators preferred certain pieces of
equipment because they liked the
action it contained, but this did not
mean that its performance was nec-
essarily correct. As can be expected,
levels were erratic and transmitter
modulation varied accordingly.

Microphones
Today's sound man would feel

somewhat frustrated at the choice
of microphones available to him in
that earlier day. The mainstay of
the studios was the ribbon or
velocity developed by RCA and ex-
emplified by the famous 44 series.
This was an excellent microphone
and its directional characteristics
made it very useful in cutting out
unwanted sounds from the sides. Its
size and vulnerability to wind lim-
ited its use mainly to inside pickups.

Condenser microphones were
actually an early development and
were used to some extent in the
early '30's. However, compared
with today's versions, they were
large, heavy and prone to create

By Harold A. Dorschug*

noise under humid conditions. Dy-
namic microphones also enjoyed
popularity, chiefly for remotes be-
cause of their ruggedness. They
were basically unidirectional in
polar response.

For many years, phonograph
records were frowned upon for
actual broadcast use, due in part
to questions related to license and
royalty matters. The main source
of recorded music was transcription
libraries. These were services leased
to stations and consisted of 16 -inch
discs. Some utilized a vertical cut
or "hill and dale," while others had
a laterally modulated groove similar
to today's discs. Turntables had to
be large to accommodate discs of
this size and they were also heavy
for speed stability. As a conse-
quence, starting was usually slow.
The tightly paced format so com-
mon today, would have been im-
possible to produce.

Heavyweight Remotes
Remote amplifiers were back-

breakers in the literal sense. Weights
of 35 to 50 pounds were common
until just before the War. Add to

this several microphones and stands,
cables and headphones and you can
see why only the bravest liked to
do remotes.

The use of radio relays was
limited to frequencies between 1.6
and about 3 MHz. This required
relatively long antennas even when
loaded with inductances which were
difficult to mount. Skywave effects
also occurred and frequently caused
interference. Since AM was the only
method used, the circuits were
highly susceptible to noise.

These were the facilities that
were used to give radio the great-
ness of its Golden Age-an expres-
sion so often heard these days. But
what about radio today-Radio of
the '70's with the biggest audience
ever and more hours of broadcast-
ing from more stations than ever
existed before?

Modern Radio
Radio today is more efficient,

more closely attuned to its audience
and capable of doing a job not
dreamed of in the pre-war days.
Let's look at what the facilities in
use today are like.
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Studios are smaller. Talk pro-
grams have replaced live musicians
and the facilities are arranged ac-
cordingly. Mikes are available with
characteristics to match voices and
patterns to minimize studio prob-
lems. Response is more uniform
and satisfying.

Control rooms are a far cry from
yesterday. Highly efficient consoles
combine all necessary functions in
space -saving arrangements and
offer performance found only in the
laboratory during the "Golden
Age." The volume indicators with
their longer scales and full -wave
rectifiers permit level control of a
high degree. Automatic gain adjust-
ing amplifiers and limiters with fast
attack time and reliable control
permit high average modulation
levels to be maintained with better
service to the listener, particularly
the mobile audience.

Turntables are smaller and faster
in operation, resulting in a faster
paced operation. Pickup arms and
cartridges provide outstanding per-
formance and permit maximum
realization of recording quality. Re-
cordings are smaller and storage
easier.

The most outstanding develop-
ment of the post-war period, aside
from solid-state technology, has
been the use of magnetic tape.
When this invention was discov-
ered in Germany by the armed
forces during the war and later
brought to this country, it opened
up a new era in recording. Its use
in cartridge form further extended
its usefulness and we are on the
threshold of even greater use of
cassettes.

In the "Golden Age" stereo
existed only as a laboratory toy.
Today it exists in practice as evi-
denced by the daily schedules of
hundreds of FM stations and it has
given radio a new dimension. A

Editor's Note: There's one
thing that hasn't changed
much in radio. And that's ra-
dio's participation in serving
the public interest during
emergencies and disasters.
Thanks to those who serve.

four -channel version is making its
appearance and will probably be-
come commonplace in the not too
distant future. Stereo transmission
has brought with it a new set of
problems such as cross -talk, chan-

nel separation and phasing, and it
is a tribute to the broadcast engi-
neers that they have taken these
problems in stride.

Remote equipment has been re-
duced in size so that handling an
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outside pickup is no longer fraught
with physical hazards. The use of
radio replay units is commonplace
and today VHF FM equipment is
found in many stations. Licensing
regulations and procedures may be

relaxed in the near future making
possible even greater use.

Whenever the temptation to look
back at those good old days occurs,
take a look around you. Yes, radio
was great in spite of technical limita-

tions and the people who made it
worked hard to overcome them.
Today we are a long way down the
road of progress. There is more
to work with and the opportunity
to go even further

WTIC Studio D back in the
1940's. Control room is at

left, observation room at
right. The high ceiling and
spaciousness were typical
of the large studios of the
time.

Engineer Bob Downes looks
on as producer Bill Marks
preps artists Jean Colbert
and Ed Anderson. This
WTIC studio is currently the
largest of four, yet it is

smaller and more compact
than the shot of their Stu-
dio D back in the 1940's.

Remember the war bond
drives? Here George Bowe
interviews a crewman from
a bomber squadron at Brai-
nard Field, Hartford, Conn.
The remote pickup radio
relay equipment was built
by the WTIC staff and car-
ried in a panel truck. Rib-
bon velocity microphones
were used in the field only
when wind was not a prob-
lem.

WTIC newsman Larrye De -
Beare describes action at
a recent Greater Hartford
Open Golf Tournament. The
range and performance of
this equipment is far su-
perior to that used in the
old days.
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Emphasis on Audio

INSTALLATION

Conduit used to pro-
vide shielding, sepa-
ration and protection
of main trunk cables
between Control
Room and equipment
rack room. These are
4 -inch conduit, which
allow room for future
circuit and system
expansion.

Jack field ground
bus, using #14 cop-
per wire grounded to
the copper main rack
ground that runs from
the bottom to the top
of the rack.

A balanced matching
and a balanced bridg-
ing transformer
mounted In the base
of the rack, wired to
the jack field. Audio
terminal blocks are at
left.

*BE Maintenance Editor

Whether a completely new sta-
tion, a control room, or major sec-
tion of a station is being built, or
undergoing a renewal program,
many headaches and problems in
the completed project can be
avoided.

This article will deal with audio
facilities only. Several techniques
will be offered along with a discus-
sion of some of the basic installa-
tion principles. For those who are
about to undertake a major installa-
tion project, the author hopes that
the material offered here will make
the job easier and the final com-
pleted project bug free.

A complete project can be divided
into two major areas: planning and
physical installation.

Drawings are a basic necessity if
the overall system is to be under-
stood. These drawings should be of
the one -line variety for simplicity's
sake. Schematic drawings provide
too much information and are,
therefore, too confusing as work-
ing drawings. There will be many
occasions to revert to schematic
drawings in isolated areas when the
additional information is required.

The one -line drawings should in-
clude jacks and their assigned num-
bers, and system levels should also
be shown along their paths.

Jack fields should be planned
with most of the jacks assigned be-
fore installation begins. This plan-
ning will point up any difference
between the number of jacks avail-
able for the circuits required to run
on jacks. You may decide to buy
more jacks or run fewer circuits
through jacks.

Terminal blocks should be
planned and assigned. This planning
allows for circuits of different levels
to be separated as much as posssi-
ble on the blocks. These block
sheets should be filled in with circuit
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TECHNIQUES By Pat Finnegan*

designations before installation be-
gins.

The actual physical placement of
equipment should also be planned.
Where racks, amplifiers, jack fields,
lighting relays and other equipment
will be placed can have a definite
bearing upon the number of circuit
connections and on the total length
of wire needed for the installation.

Rack mounted equipment should
be planned so that everything will
fit in the alloted space. You should
always think in terms of future ex-
pansion and leave some extra space.
Whether the racks are standard steel
racks, turntable cabinets with rack
space, the catalog spec sheets will
tell the total vertical rack space
needed. By totaling up the vertical
space of all the equipment to be in-
stalled, you will soon know if you
have enough space. Here is one
area where planning pays off. It is
better to discover on paper that
adequate space is not available than
to discover this after the racks are
installed and possibly built into a
wall.

There is one caution that should
be observed when planning to inter-
mix solid state equipment and tube
or other heat producing equipment.
Allot the lower section of the rack
for the solid state and the upper
section of the rack for the heat pro-
ducing equipment. Solid state equip-
ment is heat sensitive and should
have free air circulation around the
units.

While line diagrams give an over-
all view of the system, it is often
necessary to revert to schematic
drawings when getting into specific
areas of the installation. Each indi-
vidual project within the overall
project should be preplanned be-
fore it is put together. These local-
ized drawings should show what
terminal numbers will be used,
color codes of wires, what will be

done with the shields at this point.
Schematic drawings are necessary,
especially if the equipment itself
must be modified, or if special cir-
cuits are being added. Many con-
soles leave one or two switches that
may be wired at the buyer's option.
If such a switch is being wired into
the system, a schematic should be
drawn of exactly what is being done.
It should be accurate and saved for
future reference.

This brings us to the point of
making changes. Regardless of how
well a system may be preplanned,
the final results always incorporate
changes from the original plans. It
is most important that changes be
recorded immediately on the prints
or other circuit diagrams or records,
so that the records are accurate from
the beginning.

After the system has been placed
into regular service, a new set of
drawings, block sheets and other
records should be made from the
working set. This will give a com-
plete set of records of the way the
system is built now. When equip-
ment circuit modifications were
made, these should have been en-
tered on the equipment manuals'
circuit diagrams. At the same time,
the manuals should be marked to
show what terminal numbers, trans-
former strappings, taps or other op-
erational modes are in use. The ob-
jective is a clean set of records and
supporting information that will be
useful when troubleshooting is nec-
essary. The working prints will have
become marked up badly from mak-
ing changes and other accidents may
have happened to blur part of the
print. Memory is a poor substitute
for an accurate set of prints and
records.

The planning and installation of
a broadcast facility is somewhat
similar to the equipment kits which

are familiar to all engineers. In
those kits, the Manufacturer's engi-
neers have designed the circuits,
drawn up instructions for assembly,
collected the correct number of
parts for each kit. The broadcast
planner does much the same thing
on a larger scale. He draws up plans,
selects components of the system.
The installing engineers are some-
what like the kit buyers, they follow
the instructions and put it together
from the instructions. Of course in
most cases the broadcast engineer
is also the designer.

Installation
This article won't recommend any

particular brand of audio cable to
use, only point out what to look
for in the spec sheets. Manufacturer
catalogs will give all the detailed
physical and electrical specs and the
recommended uses for their wire.
There are many good wires avail-
able, so it won't be hard to choose
one that will satisfy your installation
requirements. For ease of stocking
and quantity discounts, the selection
of a common cable that will satisfy
most of the installation require-
ments is a recommended move.

Shielded cables should be used
whenever practical so there will be
easier control of individual circuits
and less problems with crosstalk.
Low level circuits, such as micro-
phones, should use a cable which
has a low capacity across the cable
and has a very high percentage of
shield covering. Both these figures
will be given in the cable spec sheets.
Modern cables with foil type shield
have 100 percent coverage.

Another consideration is an in-
sulated shield on the wire. For a
positive control over grounds, the
shields should be insulated so that
they do not touch other shields.
More will be said about the con-
trolled ground later.
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Separation of cables carrying high
and low level information is most
important for controlling crosstalk
or hum from power circuits. Where
long cable runs must be made of
several differing level cables side by
side, a metal conduit is the most
protective as an isolation medium.
That is, cables carrying high levels
in one conduit, low level cables in
another.

Ducts, trenches and raceways can
also be used. When providing these
cable run pathways for trunk cir-
cuits (as would be the case between
a control room and an equipment
room somewhere else) always make
them larger than required for the
original installation so that future
expansion can take place with sim-
ple addition of circuits.

All cables eventually will tele-
scope close together as they get to
their designations, but the principle
of separation should always be fol-
lowed.

For example, one rack may have
high level and the second rack low
level circuits, or the same rack with
high level at the top and low level
at the bottom; one row of jacks for
microphones, another row of jacks
as far away as possible carries
speaker leads; one audio terminal
block at the base of the rack for
low level, another for high level, or
a single block with low level at one
end and high level on the other end.

Even cabling within the rack it-
self can have some separation. High
level wires may be laced together as
one cable, while mid level wires
laced together as another cable, and
mike cables laced together to make
yet another cable. The relative di-
vision of levels for separation pur-
poses are four: group 1 low level,

below -20 dBm; group 2, mid -level,
-20 dBm to +18 dBm; group 3,
high level, above +18 dBm; group
4, power. These are relative ground-
ings, so a few dB one way or the
other won't upset the system.

Building Ground
A successful installation requires

that the system have a good ground-
ing system, and it all starts with a
common building ground. This com-
mon ground provides a ground ref-
erence for all the equipment and
signals and with earth. Everything
in the be grounded
to this common ground, including
the antenna ground system, if the
transmitter is located with the stu-
dios.

This ground should be anywhere
from a 2 -inch to a 6 -inch heavy
gauge copper strap. If there are
high power RF signals present and
heavy machinery in use, a larger
strap should be used. This strap
should electrically be one continu-
ous piece. When sections are joined
together or many others grounds are
attached to this strap, the connec-
tions should be silver soldered. At
some point, this strap should be
connected to a copper stage driven
several feet in earth.

The main studio grounds, such
as the console, each rack, etc. should
be run with a heavy ground such as
a 1 to 2 -inch copper strap to the
building ground. Where the strap
attaches to the rack or console, the
paint should be cleaned off the metal
so a large contact area is made to
the strap.

Shield Grounds
The Controlled Ground is usually

the most successful method of han-

dling cable shields. This method is
a positive control and does not de-
pend upon brute force contact of
bare shields pressed against each
other. It is most effective with bal-
anced circuits.

The principle underlying the con-
trolled ground is that grounding of
the shield occurs only at one end
of the cable run. The shields must
be insulated from each other except
at the one ground point. By not
connecting the shields at both ends,
there is no complete circuit for any
currents that may be picked up on
the shield. Currents that are picked
up are not allowed to circulate
through the shield system, but are
returned to the main ground bus at
selected points. The majority of
audio cables available today have
an insulated jacket covering them.

The total system will have sev-
eral ground points and these should
tie to the building ground. Such
points will be the console, each rack,
etc. A plan for the shields should
be made before a group of cables
are run. There will often be ques-
tions during the installation of indi-
vidual circuits and which end to
ground. Consistency is important.
You may develop loop grounds;
that is, complete shield circuits
which may allow unwanted currents
to circulate.

Roughly sketch the circuits using
one line diagrams, indicate where
the shields in that run will termi-
nate. A common guide can be set
up. For example, circuits to the
rack will ground at the rack, to the
console will ground at the console.
Thus a mike outlet in the studio
which goes in and out of a rack
through a jack field will have the
shield from the outlet grounded at
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AUDIO

the world's first
Video Tape Recorder

VT -100

VISUAL
Rig

AKAI's remarkable new 1/4" VT -100
Portable Video Tape Recorder provides
everything necessary to produce
professional audio-visual presentations.
No film processing costs. No expensive
lighting setups. No special equipment
of any kind. And all on exclusive,
low-cost, 1/4" video tape at 1/3 the
operating costs of other systems.
Aim the camera. Shoot. Presto! You
make your own audio-visual presentations
for industrial training, trade shows,
sales promotion, sports, surgery,
education, surveillance. You name it.
The VT -100 will capture it. Beautiful
picture. Unparalleled sound. And,
you can play the tapes back instantly
on the built-in TV monitor. Erase.
Edit. Shoot over. Play the tapes
anywhere on any television set.
Truly portable, the entire VT -100
system weighs under 20 pounds, less
Adapter-Recharger.

TOTAL PRICE FOR
EVERYTHING $1295.00*
'plus state and local sales taxes where applicable.

Yes, I'm interested in AKAI's new VT -100. Please
send me free literature. 13.E.-5

Name

Title

Addre,..s

Phone

City

State Zip

AKAI
World Renowned For Sight & Sound

AKAI AMERICA, LTD.
2139 East Del Amo Boulevard/Compton,
California 90220/(213) 537-3880
Manufacturer
AKAI ELECTRIC CO., LTD.
P.O. Box 21, Tokyo International Airport, Japan
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the rack terminal block, while the
output side of the cable after pass-
ing through the jack field and on
to the console, will have the shield
cut off at the rack but the other end
at the console will be grounded at
the console.

System Levels
The levels throughout the system

should be preplanned so that ampli-
fiers and other equipment will be
able to work with the controls at
mid or 3/4 position. Whenever pos-
sible, a standard level should be set
up throughout the system, for ex-
ample, +4 dBm, or another arbi-
trary figure. An amplifier that must
work full gain to just get the job
done will do much in deterioration
of system signal to noise ratio. On
the other hand, if levels are so high
that controls must be just barely
open, there will not be room for
adjustment.

The most flexible system will use
enough amplifier gain capacity so
that it can be padded to a standard
level and still allow the controls to
be set about mid way to 3/4 open.
Such pads may be both balanced
bridging or matching types as
needed.

Proper impedance match and ter-
minations through the system are
other important considerations. If a
circuit is not properly terminated
or not terminated at all, levels will
be inaccurate, and mismatched cir-
cuits will affect the high frequency
response of the system.

Cabling Techniques
Pulling cable: When several

cables are to be pulled through a
conduit, try this method. Run the
"snake" through first and pull in one
cable. Pull that cable back out and
use it as a measure (as a standard)
for the remaining cables. To keep
these from tangling, they may be
taped at various places so as to
make one large cable.

Tie the cable to the end of the
snake, tape it on also to prevent
the end from hooking other cables
that may already be in the conduit,
and then pull through. Cutting all
the cables to length and pulling
through at one time will save time.

Before bundling into a cable, the
end of each line could be marked
with one of the small stick on type
labels. Another method to use, if
no ready made labels are available,
is the "ring out". There are two

ways to do this. One method uses
a small buzzer and headsets. The
buzzer is similar to the type often
used by telephone company install-
ers. The buzler is attached to one
pair of wires and the other end is
found by listening on the pairs un-
til the correct one is found.

The other method makes use of a
short circuit on one end of the
cable and an ohmmeter on the other
end. In either of these methods, all
the ends can be dressed and wired
into their appropriate circuits at one
end. One pair of wires is shorted at
the end already wired in, and at the
opposite end, the pair with a short
is found with an ohmmeter. Once the
pair is identified, wire it to its regu-
lar location. Hang the test leads of
the ohmmeter across it and the short
should still be there. Go to the other
end and short another cable. Upon
return to the other end of the cable,
the ohmmeter should be reading
open or the input to an amplifier,
but not a short.

This ringing can be speeded up
if all the cables are bared at the end
at one time-not necessarily dressed
for wiring, but the wires exposed
and separated. If the lines are long
enough to be on the floor, you can
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It's not done with mirrors.
Helical recordings are often made under
far from ideal conditions, but with a
bit of 3M magic the viewer need never
know it.

The magic is in a new 3M helical
dropout compensator and an ultrastable
3M processing amplifier with video AGC
and chroma level control. Stand-alone
units, they may be combined at any time
to form a complete video processing
system.

The proc/amp provides dc restoration
and removes hum, tilt and low frequency
bounce. Sets peaks automatically.
Inserts clean blanking and timing infor-
mation to FCC specs. Normalizes
luminance-to-chroma ratios.

And the dropout compensator replaces
all the video information your helical
recorder loses - in monochrome and
color - with signals perfectly matched for
luminance and chrominance and com-
pletely free from switching transients.
No more white or color flashes and no

color mismatches.
The only thing the home viewer

notices is that he's got the best picture
he's ever had.

And if you've seen what competitive
equipment does, you know that this just
has to be magic. (We'll gladly let you
in on the secret, 'though - just write.)

Mincom Division, 3M Company, 300
South Lewis Road, Camarillo, California
93010. Telephone (805) 482-1911.

VIDEO PRODUCTS

Mincom Division COMPANY
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fan the cables out and hold them
with your foot, meanwhile quickly
running the test leads over the bared
ends.

Jack Fields
New jack fields require many

connections, but the work can move
along quickly if motion economy
and production line techniques are
used. First, get the desired length
of the "normal" jumpers. These can
be made from scrap ends of the
regular cable. Cut and bare the ends
of each jumper, make enough to
normal every jack in the field. Then
solder jumpers to every normal, ex-
cept those which are known for sure
they will not be normaled. It is
always easier to snip off the jumpers
when not needed than to add them
after the regular jack wiring is in
place.

Grounds on modern jack strips are
so designed that a piece of straight
#14 bare copper wire will lay right
across all the grooves nicely. This
wire should be long enough to go
to the rack main ground strap and
soldered there, then to all the indi-
vidual jacks. The bare #14 wire
can be obtained from regular power
wiring cable after the insulation is
stripped off. Try not to bend it in

the process. If it does become bent,
it can be straightened out between
a couple of boards and pounded
straight with a hammer.

Shields at the jacks are normally
cut off and not wired to the jack
grounds. This is generally the case
when terminal blocks are used at
the base of the rack. The connec-
tion cable between jack and block
has the shield grounded at the block.

Whenever there are hundreds of
wires to dress, motion economy
should be practiced to reduce the
time required for the job. The de-
sired length of cable to be stripped
can be gauged for the first one, and
some mark (a rivet, etc.) on the
strippers used as a length gauge.
The length of the individual wires
can be done in the same manner,
even if one should be shorter than
the other. After a few of these have
been made, you can soon "eyeball"
the lengths and come in very close.

In the stripping action, first strip
the outer cable, just enough to
break and pull it apart about 1/4
inch, then pull the wire out of the
strippers and slide the case of the
wire off by hand. Then strip the in-
dividual wires in the same way. The
idea is to never let the jaws lock

in their open position as this takes
extra motions repositioning the wire.
If the two wires are to be different
lengths, crack the insulation of the
short wire where it will be normally
required. Lay the tool down and
use the diagonals to snip off the
shield (if not used) and the end
lengths to correct size. In motion
economy, the steps should be done
in as few motions as possible. It
takes a little practice, but you
should develop motion economy as
a habit.

Wire Length
It is not too difficult to get a neat

finished appearance to any installa-
tion. It is simply a matter of taking
a little care in the process. When
a bundle of cables are cut, whether
they be for long trunk cables or
connecting cables between blocks
and jack fields in a rack, the length
of the first cable pulled that sets
the size should be measured so that
it will reach the greatest distance
that will be encountered in that
group of connections. Do not for-
get to allow for corners.

To start, all cables should be held
together the same length by a piece
of scrap wire or some tape. This
will keep the wires from being
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Fig. 2 The basic elements of the controlled ground system. All circuits use shielded
cable with the shield jacketed in an insulated cover. Shields of cable runs are
grounded at one end only. Main ground points in racks and consoles should tie to
the main building ground with a heavy strap.
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pulled out of the cable and ending
up short on the other end. Dress the
first one nearest the cable head, but
make sure the cable head is secured
in position so it won't move. Then
dress each pair out a little longer
each time so that the wires "fan"
into the connections.

Transformers
There are many situations when

a bridging, matching or isolation
connection is needed immediately.
Transformers mounted in racks with
their input and out leads run to the
jack field will provide these func-
tions in a hurry when needed. Just
make sure the jacks are labeled
properly so that in operation, you
won't connect a patchcord to the
input of one transformer and the
output of a second transformer. This
same technique can be used for bal-
anced pads if there are jacks avail-
able.

Remote switching of low level
circuits: Sometimes it is desired that
a low level circuit, such as a micro-
phone, be switched on at a remote
location and there is no way it can
be done later as a high level signal.
The circuit can be switched success-
fully, but care must be taken to

prevent switching "pops". These will
occur if the circuit is broken by the
switch. In this circuit, the circuit
itself is never broken, only a short
is placed across the circuit or taken
off. Usually a mike circuit will also
have to switch the speaker muting
relay, so use an RC filter to reduce
any interference from switching the
DC relay.

Mixing
There are occasions when it is

desired to mix two circuits into one
circuit without cross feed on the
two circuits. A simple pad of three
resistors will do the job and there
will be no cross feed between the
two circuits, while each will feed
into the single channel. There is a
6 dB loss in the pad. The circuit
can also be reversed, that is, one
circuit can be split to feed two cir-
cuits.

Another pad of the same type can
be used in tandem with the first so
that three circuits can be switched
or mixed into one circuit. In that
case, the output of the first pad be-
comes one input of the second pad.
For the two outputs that will be
going through both pads, there will
be 12 dB loss, so the third input
level must be dropped by 6 dB if

all are to match. The three resistors
in the pad should be as nearly iden-
tical as possible.

RF Fields
Strong RF fields will effect tran-

sistors as the transistor can act as
a detector and introduce cross talk,
or it can act as a rectifier and create
DC voltages in the transistor cir-
cuits and change their bias and pos-
sibly cause distortion. Good shield-
ing around cabinets containing tran-
sistor amplifiers should be main-
tained. There are times, however,
when the RF will be carried on the
line to a transistor stage. When this
happens, a small value capacitor can
be shunted across the line as near
the transistor as possible. Its value
should be low enough that it will
not affect the audio frequencies, but
large enough to short the RF.

In summary: much emphasis has
been made on preplanning every
step of the way, keeping accurate
records, control the grounds, and
separation of signals according to
levels. Carelessness in these areas
is simply planting seeds which will
grow into hum, crosstalk, oscilla-
tions from feedback and more gray
hair.

MIKE

#1

TO RELAY COIL 6000

o

.47µF

TO CONSOLE INPUT

Fig. 3 A circuit which can be used for
switching a low level mike circuit without
pops. A lever switch is used that will add
or remove a short across the circuit with-
out breaking the circuit itself.

YZ

6000

6000

6000

.3

6000

6000

1

6000
12 d6

60052

6000

Fig. 4 A simple, inexpensive circuit that will permit feeding two circuits into one
circuit without crossfeed of the input circuits. There is a 6 dB loss across either
input to output. If three circuits are required to be fed to a single input, a second
pad may be used, with the output of the first pad as its #1 input. There will be
an additional 6 dB loss, and the output to #3 input must also be reduced 6 dB to
balance the circuit.
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Fig. 1 The yagi antenna, designed and arrayed to take the "black magic"
out and get gain, directivity, desired patterns and reduced interference.

RIGHT

STACKING

HARNESS

IN PHASE

WRONG

OUT Of PHASE

N

Fig. 2 Stacked yagis showing in phase and out of phase orientation.

Arraying Yagi
For Positive
By James Emerson

The recurrent rumors that work-
ing with yagi antennas requires
liberal administration of the black
arts precipitates this discourse. For
the sake of brevity, it is assumed
that you are basically familiar with
the characteristics and terminology
of directional antennas. Successful
stacking of multiple yagis requires,
at worst, a nominal knowledge of
directional antenna principles and
about 20 years of experience. How-
ever, the essence of that experi-
ence is summed up in the follow-
ing paragraphs. Use it in good
health!

Generally, there are three basic
purposes for arraying multiple yagi
antennas. These are for: increased
gain and directivity; attenuating in-
terfering adjacent or co -channel
signals; and achieving a specific
desired radiation pattern of greater
or lesser azimuth-beamwidth
coverage.

The methods for stacking each
of these configurations will be
briefly discussed to cover the ma-
jority of situations which may be
encountered. For complex antenna
system problems, always consult
the experts. It's not "witchcraft,"
just the fact of a great number of
variables which may require highly
specialized expertise.

General Rules
For Stacking Yagis

Always use like antennas within
an array; that is, of identical fre-
quency range and number of
elements.

Where a yagi has a balun built
into its driven element, it is asym-
metrically fed. Consequently, al-
ways position each such antenna
within the array for identical orien-
tation. Failure to do so will result
in materially reduced array -gain
caused by the out -of -phase orienta-
tion. See Figure 2.

Always adhere to array spacing
dimensions given by the manufac-
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Antennas
Results

turer to avoid structural pattern
interference.

Note that each time the number
of like antennas is doubled, an in-
crease in forward gain of 2 to 3 dB
may be expected and the HPBW is
halved, as shown in Figure 3. Theo-
retical gain is, of course increased
by 3 dB, effectively doubled, but
this is attenuated by the magnitude
of coupler and line losses.

Conversely, power is divided in
half on each leg of a pair. Thus
total power applied to the array
may equal the number of antennas
within the array times the single
antenna power rating. However, in
no case may the power rating of a
single antenna or stacking line be
exceeded. See Figure 4.

With reference to Figure 4, it
can be seen that the total power
rating of the antennas (A) exceeds
that of the stacking harness; there-
fore, either the applied power must
be less than maximum for the an-
tennas or optional high -power
rating stacking lines used (B).

Figure 4 shows that in this ex-
ample, stacking lines of higher -
power rating used in the first leg
would permit loading the array up
to each individual antennas rated
capacity. Special high -power anten-
nas and stacking harnesses are
usually available from manufactur-
ers on special order.

Note that with regard to patterns,
the E -plane is coincident with the
plane of the antennas elements and
crossarm, while the H -plane is or-
thogonal to them. Thus, with a
horizontally polarized yagi, as in
CATV service, the E -plane is the
horizontal plane and the H -plane
is the vertical plane.

For vertically stacked antennas,
the vertical plane pattern becomes
narrow and more directive, and
vice -versa. For example, a single
pair of vertically stacked 10 -ele-
ment yagis give half -power cover -

Fig. 3 As the number of like antennas is doubled, an increase of 2 to 3
dB forward gain may be expected, while the HPBW is halved.

A WRONG

RG-8/U Cable
Utilized

B RIGHT
/000 w Rating (each of 4)

1000w

2000w

SPECIAL
2700w Rating

(each leg of 2)

C -111170-300w 1000w 1000 w

YSL- 7- 44 1000W Rating
(each leg of 4)

RG-164/U Cable
Utilized

4000w Applied

2000 w

Fig. 4 Stacking lines of higher power rating used in the first leg permits
loading the array up to each individual antenna's rated capacity.
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[IA
CINE COL I]
CHEMISTRY
gaining big footage in the pro league

for the reversal processing of
Ektachrome motion picture films.*
If you're among the "pros" involved in processing TV news, sports,
commercial or industrial films, you'll find that Hunt Cine Color
Chemistry offers you advantages over the chemistry you're now
using, including significant savings in nrcterial costs and
operating costs.

The most important advantage of using -aunt Cine Color Chemistry
is that both the color developer and the color developer replenisher
come in liquid form. These liquid concentrates assure you of

exceptional pH stability-which mearts stable color balance in your
daily production elimination of noxicus, irritating dust in the
processing area savings in mixing time.

All Hunt Cine Color Chemistry replenisher steps offer complete
"on top" compatibility with the chemistry yciu are now using. There
is no need to dump your present processor or replenisher tanks when
you start to use Hunt Cine Color Chemistry. In addition, you can
continue with your present quality control methods.

Hunt Cine Color Chemistry is the economical, quality chemistry for
use in all of the industry's leading mach nes for processing
Ektachrome films.

The complete system, packaged in 100 liter sizes includes:
HUNT CINE COLOR Prehar,dener & Replenisher Neutralizer &
Replenisher First Developer First Developer Replenisher
 Stop Bath & Replenisher Color Developer Color Developer
Replenisher Bleach & Replenisher  Fixer & Replenisher

Stabilizer & Replenisher.

Hunt Cine Color Chemistry is available to you direct from 22 Hunt
sales and service offices throughout the .-.;ountry. For prompt
"pro league" service contact your nearest Hunt office today.

* EF Filrr , Types 7241 and 7242  ER Film,
Types 7257 and 7258  MS Film,
Type 72E6  R Print Film, Type 7388
 Reversal Print Film, Type 7386  ana
any other Ektachrome films, regardless cf
size, usirg the ME -4 process.

PHILIP A. HUNT CHEMICAL CORPORATION
PALISADES PARK NEW JE HSI Y  PHILIP A I1U 1-1 I COMPANY ICANAOAI I III T °HON T n
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age at a distance of 4 -times the
antenna's height above the average
terrain, while a vertically stacked
quad array's half -power point will
be a distance of 61/2 times the an-
tenna's height.

In some instances it may be de-
sirable to "tilt" or depress the front
of the entire array in order to
achieve better coverage close -in to
the antenna. In no case should the
tilt angle exceed 7.5 degrees for
dual vertical arrays or 2.5 degrees
for quad vertical arrays, at the risk
of inducing phase distortion into the
received signal.

Gain and Directivity
First, refer to Figure 6 in order

to become familiar with the sym-
bolization given. It now remains
only to select the appropriate array
configuration, then the actual hard-
ware, for your gain and directivity
requirements. Note that the HPBW
and Gain figures given pertain to
specific TACO antennas. They
should be reasonably accurate for
any high -quality yagi. Also note
that either of two coupling or com-
bining methods may be used.

In one method of combining, a
separate directional antenna coupler
or splitter is used for each pair of
antennas. The device exhibits the
same terminal impedance as the
antennas and is interconnected by
non -critical lengths of coaxial cable.
Of course, each pair of like cables
must be of equal length, but total
cable length within the array is
relatively unimportant. This method
is normally used in stacking 75 -ohm
impedance receiving antennas.

A second method of combining
may be utilized with antennas of
50 -ohm impedance. This method,
developed for TACO antenna sys-
tems, involves the use of odd quar-
ter -wavelength multiplies of 75 -
ohm cable with a common "T"
connector for each pair. This pro-
vides a lighter and less expensive
method than by using separate
antenna couplers. These coaxial
stacking harnesses, by virtue of their
characteristic impedance and length,
step up the impedance of each leg

22.5d Ili Fig. 6 Stacking and coupling arrange-
ments for 5 and 10 element yagi an-
tennas.
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EnCORE...
The New Economy Series by Tapetronics

EfICORE

LOOK WHAT'S BEEN DONE FOR YOU

STOP START

El

We've designed an economy cartridge machine with many of
the most desired features of far more expensive units. We've
borrowed the air -damped solenoid and precision head assem-
blies from TAPETRONICS standard cartridge machines. The
results for your benefit . . . the first low priced units with
performance standards, quiet operation and ease of main-
tenance provided in no other cartridge machines comparably
priced.

ENCORE Reproducer $385.30

i V1:7:1Fr

Reproduce and Record/Reproduce units are monophonic and
equipped for primary, 1 kHz, cue. Full remote control capa-
bilities are provided on the rear chassis. A husky 450 RPM,
direct -capstan drive motor provides optimum tape drive and
speed regulation not possible with smaller capstan motors and
indirect drive systems. Compare the ENCORE with any of the
low priced three. You'll be glad you did!

ENCORE Recorder/Reproducer $495.)0

Call collect 309 828-1381 to place your order today.

YOUR SATISFACTION GUARANTEED OR PAYMENT REFUNDED

Marketed in Canada by
McCurdy Radio Industries Ltd., Toronto, Ontario

IIITERMIT1011111. TAPETRONCS CORPORATIM
2425 South Ma n Street Bloomington, Illinois 61701
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Undesired Signal Cr Undesired Signal
From 330. d Received

Undesired Signal
Nulled Out

1806
Array Factor x Individual Pattern. Desired Array Pattern

Fig. 7 The horizontal displacement is used to place the pattern null at
precisely the arrival angle of the undesired signal.

14 DIMENSION

1
Combining,*
Harness

Phasing line

Combini.r
- -

utput

oesired Forward Signaiis: Ant.1Sig.+EA4it.2Sig.+90.)+1 Line Sig-90]=0*(Output Adds)

Undesired Rearward Signat Anti Sig.+E(Ant.2 Sig. -90°H Line Sig.-9618010utput Cancels)

Fig. 9 Dimension "W ' represents a 90 degree difference between the
two antennas interception of common signal or wavefront. Antenna #2 is
equipped with a 50 ohm phasing line whose electrical length is equal to
dimension "W.

to 100 -ohms. When the two legs
are joined at the "T" connector a
50 -ohm impedance results.

MechanUcal Considerations
The details off physically mount-

ing yagi arrays are available from
individual antenna and/or tower
manufacturers. These can range
from simple dimension drawings to
complete handbooks, such as
TACO's.

Normally, two-inch O.D. (11/2 in.
IPS) pipe and commercially avail-
able hardware are used to construct
the necessary booms, gates and

masts for mounting an array upon
a tower.

Each array poses a different set of
requirements so no attempt will be
made to cover interface design. The
cleanest approach must be to utilize
the services of a mechanical engi-
neer. Factors such as total weight
and windloading are critical and
require extensive computation.
Careful design will ensure long
array life without incurring elec-
trical (pattern) interference from the
array mounting structure. For this
reason, observing the recommended
spacing dimensions of the manufac-

Fig. 8 Spacing distance between an-
tennas in wavelengths for placing the
null at the arrival angle of the undesired
signal.
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turer becomes extremely important.
Proper assembly of an array is

also important for achieving free-
dom from wind -induced resonance
or mechanical vibration. High -qual-
ity yagis are designed to avoid such
resonance and the array structure
should be so designed. Even to
securing coaxial harnesses along
framework wherever possible. A
loosely assembled or improperly de-
signed array can literally shake it-
self apart upon reaching its reson-
ant (mechanical) frequency in cer-
tain wind conditions. Murphy's law
usually prevails.
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SKEWING ANGLE 0° SKEWING ANGLE 40° SKEWING ANODE 50°
GAIN da, 14.6 GAIN .1134 12.4 GAIN diN 112
HPSW 45° HPSW 560 HMV 66°

SKEWING ANGLE 00° SKEWING ANGLE 70° SKEWING ANGLE
GAIN dsi 9A GAIN del 8.7 GAIN MI
WSW 105° HPBW 125° WSW 00°

Fig. 11 Gain giv-
en over isotropic
source.

Attenuating
Interfering Signals

Two methods are described here
for phasing -out adjacent or co -
channel interference, and are par-
ticularly relevant to off -the -air TV
pickup as found in CATV systems.
The first method pertains to un-
desired signals from a forward di-
rection, while the second method
concerns eliminating rearward in-
terference. Either method effec-
tively increases the desired -to -un-
desired signal ratio of the system
to the 40-50 dB required for opti-
mum discrimination.

Phasing -Out
Forward Interference

This method, of horizontally dis-
placing two identical antennas or
vertically stacked bays, provides
optimum results where the desired
and undesired signals arrive at
angles of from 5 to 60 degrees
apart and where the two signal
levels exhibit a 10 dB or greater
difference.

The horizontal displacement is
used to place the pattern null at
precisely the arrival angle of the
undesired signal, as shown in Figure
7. Since the pattern null is ex-
remely sharp, exactitude is of prime
importance. Skewing of a single
antenna is usually not a satisfac-
tory procedure, except for very
small increments of skew, as the
main lobe is displaced and forward
gain is subsequently reduced.

First, using a single antenna at
the desired mounting location of the
array, determine the exact arrival

angles of the desired and undesired
signals.

Second, refer to Figure 8 and
carefully note the spacing distance
in wavelengths for placing the null
at the arrival angle of the unde-
sired signal.

Third, place the single antenna
first in one position then the other
of the two intended mounting loca-
tions determined by the spacing dis-
tance found above, and measure
the undesired signal level in each
location

If the two signals are within 0.5
dB, the array may be installed at
this location. If not, adjust the
single antenna both vertically and
horizontally (observing proper spac-
ing) until the difference between
the two undesired signal measure-
ments is minimal. Then install the
array.

Next, observe the desired video
signal. If there remains minor inter-
ference, adjust the entire array in
azimuth very slightly to maximize
undesired signal rejection. If there
remains considerable interference,
it may be necessary to install a
means for adjusting relative phasing
between each leg of the array. In
such instances it is recommended to
consult the manufacturer's engineer-
ing staff.

Phasing -Out
Rear Interference

Where interfering signals are ar-
riving from behind the antenna
or array, and a very high front -to -
back ratio antenna such as a screen -
reflector type cannot be utilized,

the following method is recom-
mended. Refer to Figure 9 and note
that dimension "W" represents a
90 degree difference between the
two antennas interception of a com-
mon signal or wavefront. Also note
that antenna 2 is equipped with a
50 -ohm phasing line. The electrical
length of this line is equal to dimen-
sion "W".

From a forward direction, the
desired signals at the output of
antenna 2 lead those of antenna 1
by 90 degrees. However, a 90 de-
gree lag is induced by the phasing
line behind antenna 2, resulting in
the signals of both antennas being
in -phase at the "T" combiner of
the stacking harness.

From a rear direction, the unde-
sired signals at the output of an-
tenna 2 lag those of antenna 1 by
90 degrees. A further 90 degree lag
is induced by the phasing line be-
hind antenna 2, resulting in the
signals of each antenna being 180
degrees out of phase with the other
at the "T" combiner of the stack-
ing harness, thus cancelling each
other.

The degree of rejection will be
directly proportional to the rear-
ward interception angle of the un-
desired signal. Rejection being max-
imized directly behind the array.

This method is also applicable
to arrays given in Figure 6, such
as Y -SS -3, 4 and 6 by advancing
the lower half of the array accord-
ing to dimension "W". Add one
phasing line to the output of each
leading antenna.

Alternatively, on Y -SS -4 and 6
arrays, all antennas in the leading
segment of the array may be inter-
connected and the same done with
the lagging array segment. One
phasing line would then be added
to the leading segments' output be-
fore summing the two segments via
the final stacking harness. The
Y -SS -3 array would require recon-
figuration of its stacking harness.
This is uneconomical compared to
adding the required pair of phasing
lines.

Skewing For Greater
Azimuth Beamwidth

Low -power transmitting require-
ments for wide radiation angles can
often be best solved through the
use of yagi antennas, vertically
stacked and physically skewed to
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Fig. 13 Results obtained using two 5 -element yagis, exhibiting a horizon-
tal (E -plane) HPBW of 60 degrees at 0 degrees skew angle up to 146
degrees HPBW at 90 degrees skew angle.

TABLE 1. DIMENSION "W" BY CHANNEL OR FREQUENCY

CHANNEL
OR FREQ.

DIMENSION
"W" (in.)

CHANNEL
OR FREQ.

DIMENSION
"W" (in.)

2 51,75 J 20.12
3 46.75 K 18.75
4 42.75 L 17.62
5 37.25 M 13.12

6 34.75 N 12.25
7 16.75 P 11.37
8 16.15 R 10.0

9 15.62 31 95.31

10 15.15 33 88.0
11 14.75 35 84.25
12 14.25 37 80.0
13 13.87 39 75.75
A 56.75 41 72.0
B 40.0 44 67.12

C 32.0 48 67.5

G 23.25 65 45.37
H 21.5 70 42.25

produce integrated, broad azimuth
patterns. The following text and
illustrations describe typical results
to be expected from skewing. How-
ever, there are many variables in-
volved, including the HPBW and
gain of various yagis. If you haven't
had a great deal of experience in
stacking yagi antennas, consult the
manufacturer.

Figures 10, 11 and 12 refer to
results obtained using two ten -
element yagis, exhibiting a hori-
zontal (E -plane) HPBW of 45 de-
grees at 0 degrees skew angle or
up to 130 degrees HBPW at 80
degrees skew angle.

Figure 13 refers to the results
obtained using two five -element
yagis, exhibiting a horizontal (E -
plane) HPBW of 60 degrees at 0
degrees skew angle or up to 146
degrees HPBW at 90 degrees skew
angle.

Note that vertical spacing is
identical to that of any vertically
stacked pair, determined by fre-
quency or channel, and that the
two antennas are maintained in -

phase by their stacking lines.
It is apparent that, for skew

angles above 30 degrees, array gain
is significantly reduced, and that
for widely skewed antennas, the pat-
tern tends to separate into dual
lobes. Gain requirements may then
dictate the use of multiple bay
arrays. Similar patterns will be ob-
tained but overall gain will increase
by about 2.5 dB for an additional
pair of skewed yagis. Note, again,
that the vertical pattern is nar-
rowed when vertically stacking so
that it may be necessary to depress
the front of the array for achieving
satisfactory close -in coverage. Also
note that depressing the array will
alter the horizontal pattern slightly,
tending to widen it.

Conclusion
These stacking methods have

been tried and proven over many
years of experience with yagi an-
tennas. However, unsatisfactory
performance can occur through no
fault of either the equipment or
the basic method. If you have any
doubt about the results which you
wish to obtain, consult the manu-
facturer. His objective is remark-
ably like yours . . . the installation
of a fully satisfactory antenna array.
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VVe ga
1 leads oge er
...to help you select those which suit your needs
Whether you are involved with broadcasting, CATV or CCTV this full range
of remote controlled pan and tilt heads offers complete flexibility.

type 210

type 230 &
230 SD

type 405

APPLICATIONS
CAMERA

LOAD DRIVE SPEED
CAPACITY

PRESET MANUAL
CAPABILITY CONTROL

CCTV TILT
Educational 30 AC 3°/sec.
Industrial pounds continuous YES YES
Medical & Hospital PAN
Security, Etc. 6°/sec.

For vertical & inverted mounting/preset or manual remote control of pan & tilt functions

TYPE 230 TILT
CCTV

120 AC 4°/sec.
Outdoor Security & pounds continuous PAN
Traffic Surveillance 51/2 °/sec.
For vertical & inverted mounting-completely weatherized

NO YES

TYPE 230 SD
CATV

Educational
Industrial
Medical & Hospital
Security, Etc.
For vertical & inverted mounting-completely weatherized

TILT
4°/sec.100 AC

pounds SERVO PAN
51/2 °/sec.

YES YES

CATV, CCTV

Educational
Industrial
Medical & Hospital
Security, Etc.

BROADCAST

News & Weather
Presentations
Interviews
Panel Shows, Etc.

120 AC
pounds SERVO

TILT
40°/sec.

PAN
60°/sec.

YES YES

BROADCAST
CATV & CCTV

News & Weather
Presentations
Workshop Demonstrations
Interviews & Panel Shows
Commercial Video Taping
Special Effects

400 AC
pounds SERVO PAN

40° /sec.

TILT
20°/sec.

YES YES

Accommodates all leading monochrome and color cameras. Provides preset shots
for all functions of zoom, focus, iris, pan, tilt & pedestal height.

007

For complete details on any or all of these heads
request literature and prices. Dealer and OEM inquiries Invited.

POWER -OPTICS, INC.
Germantown Pike & Trooper Road-P.O. Box 266
Fairview Village, Pa. 19409-215-272-5300-Telex 846411
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A Place In The 70's

NAB Convention Notes
Broadcasting's place in the 1970's

-that was the theme of this year's
national NAB convention. That's a
challenge for delegates looking for
a friendly port after months of
FCC rulings, a suspect economy,
the exodus of cigarette ads, and a
runaway technology.

But that's not all. Cartoonist Al
Capp submitted that if a mob can
be inflamed to bomb police stations
it can be inflamed to bomb radio
and television stations. Even net-
work presidents can be kicked out

So there will be no doubt about
broadcasting's place in the scheme
of things NAB president Vince
Wasilewski landed these blows in
his address to the general assembly:

"Broadcasters recognize that the
consumer is entitled to fair and
honest advertising. Through the
NAB Codes, broadcast advertising
is more closely scrutinized and more
controlled than the advertising of
any other medium. Some products
we will not accept at all; on many
we place restrictions; on all we
impose certain standards. And yet
the only medium that exercises
overall cooperative control, and im-
poses restrictions on its advertisers,
bears the brunt of advertising criti-
cism. You see advertising in maga-
zines and newspapers every day that
no broadcaster would accept-yet
broadcasting, because it is so visible
and memorable, gets most of the
flak.

"We will meet this attack on
advertising head-on.

"First, we will refute the premise
that advertising is bad. A funda-
mental underpinning of the Ameri-
can economy is the ability of
advertising to market the country's
enormous production. Advertising
does not raise the price of goods.
Indeed, it lowers prices because it
helps to make the economies of
mass production possible. That is
the message of truth we must get
across.

"Second, we must strengthen our
own Codes and help others to de-
velop Codes. Our own Codes are
several decades old, and they have
done a creditable job over those

years. They have done a lot more
than most people are aware of or
believe. But in this modern climate,
that simply is not enough. When it
comes down to it, there are two
alternatives: one, to continue to
regulate ourselves even more mean-
ingfully; or, two, accept the inevit-
able government regulation. The
choice is still ours; the answer is
obvious. We must support the Codes
and delegate to them the power
they need.

"Now, let me turn to another
area of major concern.

"For 50 years, we have seen
various bureaucrats and politicians
try to use the licensing power as a
weapon to produce the kind of pro-
gramming and news coverage of
which they approve. And they are
still at it.

"The FCC recently came forward
with an incredible proposal-a
group of new requirements which
stations would have to satisfy in
order to have licenses renewed.

"First: The Commission would
prescribe that radio and television
stations shall carry certain types of
programming in certain percentage
amounts and at certain times. Of

course, these percentages are de-
scribed as guidelines and, of course
they are not guidelines, they are
requirements. And, of course, they
would be only the beginning. If
adopted, they inevitably will be ex-
panded. The end result will be that
the government will inform a sta-
tion what program it must broad-
cast, how often, and in what time
period.

Public Complaints
"Second: The Commission would

require an announcement every
eighth day inviting criticism. It pro-
poses to avail itself of your stations
in prime time in order to generate
complaints against you. Last month,
the Commission received a total of
1,822 complaints from the public-
approximately 400 of which con-
cerned alleged cruelty to animals
during the telecasting of certain
rodeos.

"Can you imagine that in a coun-
try with 92 million television sets
and 336 million radio sets in use
in February, a grand total of only
1,822 people complained about
broadcasting?

"This every -eighth -day exercise is

NAB President Vince Wasilewski (left) and Neville Miller, two presidents
serving during troubled times.
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designed to induce more complaints
-starting a bureaucratic merry-go-
round to insure full employment at
the Commission-the whole process
fueled with broadcaster dollars ex-
tracted from spiraling license and
transfer fees.

"Third: Now the broadcaster sub-
mits his twenty pounds of legal
documents, surveys, interviews, pro-
gram forms, and employment rec-
ords every three years. Under the
proposed regulations, the Commis-
sion would require him to submit
many of these documents every
year.

"Fourth: The FCC proposes to
rank stations in groupings based on
the programming categories of news,
public affairs and local programs.
Those falling below a certain level,
probably the bottom ten percent,
will be closely scrutinized at re-
newal time.

Pleasing The Commission
"But what actually will happen?

Stations in the bottom ten percent
will be struggling and scrambling to
get above the danger line. And how
is that done? That is done by con-
forming closely to what the Com-
mission wants in the way of
programming; and, in fact, by ex-
ceeding those minimum percentages
the Commission has imposed. And
as some stations scramble out of
the bottom ten percent, others, by
lefinition, fall down into the bot-

:n ten percent-and they in
turn will scramble to please the
Commission.

"All of these proposals are in
one package!

"These proposals-which would
produce a jumpy, responsive, sub-
servient broadcasting system, eager
to do anything and everything to
please the Commission, and intimi-
dated from doing anything that
would displease it-are unaccept-
able.

"We all acknowledge that the
Commission must satisfy itself that
the licensee is performing substantial
service in his community. It must
have some tests on which it can
base its decisions. What I have de-
scribed to you is the Commission's

attempt to establish those tests. It
is a frightening solution."

Belated Recognition
For Neville Miller

In the midst of the war that never
ceases, the NAB took time out to
honor one of their battlefield heroes,
Neville Miller. President of the
NAB from 1938 to 1944, he was
given this year's Distinguished Ser-
vice Award.

After reviewing the early years
of radio, Mr. Miller drew these
conclusions:

"The old English theory of the
sanctity of property has changed,
and property is no longer sacro-
sanct. Broadcasting, an extremely
important factor in the lives of our
fellow citizens today, has attracted
criticism because of that fact. More
and more do we see attempts to
dictate to the broadcaster and to
control his operation by threats
directed at his license. You must
not forget you are the licensee and
it is your obligation to operate the
station in the interest of all the
people.

"So long as you continue to
render to the public the wonderful
unselfish service you have in the
past, you will continue to occupy
the honored place in the community
you now do and have in the past.
But when you cease to do that,
when you let selfish motives pre-
dominate, when you let government
or segments of the public tell you
what you can or cannot broadcast,
then you shall find that there will
soon be a reckoning."

"A/VP /1 WS" fNtfR5T77Mf You've Gavt
DOWN fry/77, rbo2 shy,: c.4.7.4/N ""

Engineering Award
To Benjamin Wolfe

As reported earlier, the NAB
presented its annual Engineering
Achievement Award to Benjamin
Wolfe, vice president for engineer-
ing, Post -Newsweek Stations, Wash-
ington, D.C.

Wolfe accepted the award and a
plaque honoring his achievements
at the Broadcast Engineering Con-
ference luncheon.

George W. Bartlett, NAB vice
president for engineering, presented
the award. He said that Wolfe was
being honored for many contribu-
tions to communications technology,
his "tireless efforts to foster ad-
vances in broadcasting, and for his
pioneer spirit."

In accepting the award, Wolfe
said he has thoroughly enjoyed his
35 years in broadcasting and feels
privileged to be a part of an indus-
try that has produced the "greatest
free system for radio and television
broadcasting in the world."

Charles F. Abel, KFMB-TV, San
Diego, Calif., Chairman of the En-
gineering Conference Committee,
presided at the luncheon.

From our point of view, Ben
Wolfe certainly has given his share
plus. And he is an opinion leader
(pioneer) partly because he had the
courage and conviction to stand
before the industry on many occa-
sions and state his position. While
this magazine doesn't give awards,
it does operate as a forum where
recognition can be given.

Ben Wolfe should serve as a
reminder to us all that if engineer-
ing is to move upward, it must,
with humility, stand up and be
counted.

Education's Challenge
There were quite a few students

in attendance, but few were student
engineers. And the National Associ-
ation of Educational Broadcasters
president was seen taking the full
tour.

But it was John Macy, president
of the Corporation for Public
Broadcasting, who surfaced with the
educational banner. As so many
educational broadcasting (or public
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broadcasting) have done before,
Macy redefined the objectives, prob-
lems and financing of educational
broadcasting.

"We in public broadcasting need,"
Macy said, "more of your discipline,
skill and professionalism, and in

turn, I think we offer to you an
ideal broadcast laboratory by virtue
of our greater freedom to innovate."

In summing up Macy said, "It
almost goes without saying that we
share common problems-of how
best to utilize the emerging new
communications technologies, of
program standards and of balance
and fairness. I think we serve
neither ourselves nor our audience
if we re -invent each other's wheels.
At the, outset, I suggested we would
rise or fall together. Let us now
start a new ascent."

Astronaut Shepard
Capt. Alan Shepard spoke at the

opening general assembly where he
was honored for his "skill, courage
and dedication," and presented with
a crystal sculpture depicting an
astronaut on the lunar surface.

The presentation was made by
NAB Board Chairman Willard E.
Walbridge, senior vice president in
charge of corporate affairs, Capital
Cities Broadcasting Corp., Houston,
Tex.

Capt. Shepard said past manned
flights to the moon prove that they
are the best return on the tax
dollar.

The Apollo 14 commander said
the rocks brought back to earth may
hold the secret of the solar system
and the country should look ahead
and not back.

He said we will have to go back
for colonization and observation
and said he is "optimistic that the
American people will charge ahead
in the manned space program."

Capt. Shepard was making a 10th
anniversary appearance. He was the
first American in space in 1961
and appeared with President Ken-
nedy at NAB's Convention that year
in Washington just after riding a
Freedom 7 capsule in sub -orbital
flight.

New Rural Society
A communications expert warned

the nation's broadcasters that Amer-
ica's corporations and state and
local governments are shortchang-
ing themselves and the people they

serve by not taking advantage of
already existing communcations

Dr. Peter C. Goldmark, Presi-
dent of CBS Laboratories, a divi-
sion of Columbia Broadcasting
System, Inc., said that by continu-
ing to concentrate their facilities in
urban and suburban areas busi-
nesses and governmental agencies
are unwittingly compounding the
pollution, crime, drug addiction,
and increasingly intolerable living
conditions.

Dr. Goldmark, who invented the
long-playing record, pioneered color
television, and spearheaded the de-
velopment of electronic video re-
cording, was the luncheon speaker
at the Broadcast Engineering Con-
ference being held here as part of
the 49th annual convention of
the National Association of Broad-
casters.

Dr. Goldmark said the nation's
resource-land-is not being uti-
lized to alleviate the catastrophic
increase of crime, pollution and
social ills in the cities. He pointed
out that more than 90 percent of
the population is concentrated on
less than ten percent of the land
in America. Unless this trend is
reversed, he said, the survival of
our national life will be seriously
jeopardized before the end of this
decade.

Report From Sessions
Future Satellite communications

and such down-to-earth problems as
the impact of cable television and
the dangers of broadcast regulation
were discussed at a session of the
Association for Professional Broad-
casting Education.

Participating in the panel on
"Broadcasting, 1975, and Beyond"
were Eldon Campbell, vice presi-
dent, WFBM Stations, Indianapolis,
Ind.; Donald Taverner, president,
National Cable Television Associ-
ation; Joel Rosenbloom, of the law
firm Wilmer, Cutler & Pickering,
and Al Horley, Director of Tele-
communications, Department of
Health, Education and Welfare. The
session was moderated by Jack
Lee, Lin Broadcasting Corp., New
York, N.Y.

APBE's 17th Annual meeting was
held in conjunction with the 49th
Annual Convention of the National
Association of Broadcasters.

Campbell said the problems of
broadcasting will never be solved
by harassment and government
regulation.

Public Interest Profit
He said that when broadcasting

demonstrates its social conscience
and goes to bat for the public in-
terest it often makes a profit. "When
business profits," he said, "it be-
comes the victim of a new onslaught
of regulation, ridicule and regimen-
tation. This makes a mockery out
of privately -supported public gov-

Shepard being congratulated by NAB's Walbridge. The astronaut said
moonflights are a good return on tax dollars.
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ernment and privately supported
public airways." He told the broad-
cast educators that there must be
rules of conduct for broadcasters
that afford them "equal opportun-
ity to the market place of com-
merce, ideas, resources, copyright
and talent."

He said that stations are so
bogged down with FCC reports,
questionnaires and paper work that
they lose valuable time that should
be spent fulfilling their public inter-
est obligations.

Taverner, in discussing cable tele-
vision, termed it "the most under -
regulated, over -regulated and mis-
regulated of all industries."

Cable broadcasters, he said,
merely want to expand the broad-
casting experience. Proper develop-
ment and regulation of the industry
in the public interest, he said, de-
pends on the influx of capital from
the private sector.

He added that cable television
can serve a need at the local level
by being involved in community
problems.

The NCTA president explained
that cable -TV will never seek the
mass audience because the commer-
cial broadcasting industry would
never allow it to happen. Cable
television, he said, will not take
over broadcasting as we now know
it-it will strengthen the industry.

Mr. Horley said his office at
HEW is hoping to develop satellite
broadcasting so it can serve isolated
individuals, such as migrant work-
ers, and isolated communities. Satel-
lites can bring together large,
dispersed groups, he said, such as
professional societies, the handi-
capped, and minority groups by
providing a powerful centralized
service.

Mr. Rosenbloom, who once
served as legal assistant to former
FCC Commissioner Newton Minow,
said he foresees even more govern-
ment regulation in 1975. This may
happen, he explained, because lib-
erals and conservatives share one
common belief-that broadcasting
should be regulated.

TV Standards
Use of Standards of the Society

of Motion Picture and Television
Engineers by television stations can
ensure identical TV pictures from
motion picture films or video tapes.

W. T. Wintringham, of New

York, SMPTE's engineering vice
president, told delegates to the 25th
annual Broadcast Engineering Con-
ference that for the last 21 years,
SMPTE has had responsibility for
the preparation of Standards and
Recommended Practices covering
the production of video signals from
motion picture film and video tape.

Wintringham said the Society
sponsors four American National
Standards and eight Recommended
Practices covering details of the use
of motion -picture film in television.

To aid in the application of these
Standards and Practices in the ad-
justment and evaluation of televi-
sion film -chains, he said, the Society
has test material available in the
form of 35mm and 16mm motion
picture film; in the form of 8 x 10
inch transparencies, and in the form
of 2 x 2 inch slides.

He said the Society is now work-
ing on the development of similar
test materials for video tapes.

To help insure interchangeability
of program material in recorded
form, the Society's specifications on
video tapes cover such matters as
the dimensions of the raw tape, of
the reels, the splices, and of the
vacuum guides in video tape ma-
chines. Other standards cover tape
speed, modulation practices for low -
band monochrome and color re-
cordings, and the characteristics of
the audio record, he said.

Wintringham said the accepta-
bility of a color picture depends
on the conditions under which it
is viewed. To insure that different
station engineers see the same pic-
ture, he said, SMPTE has issued a
Recommended Practice calli-e for
a reference white on studio monitors
corresponding to CIE Illuminant
D6500.

"This leads directly to the prob-
lems of standardization of color
motion picture film for use in broad-
casting," Win t ri n gh am observed.
"In this case," he continued, "in-
terchangeability is affected greatly
by the fact that film is produced
in motion picture rather than in
television studios . . ."

Windshield FM Wipe
The Delco Electronics Division

of General Motors Corp. reported
that extensive tests with its auto-
mobile antennas has led to improve-
ments in FM reception, culminat-
ing in the use of the windshield

antenna.
The problems of handling rapid

variations in FM signals under all
conditions of a vehicle's location
and speed are being solved, broad-
cast engineers were told by H. G.
Riggs, general manager, Delco Elec-
tronics Division, General Motors
Corp

Riggs addressed a group of engi-
neers attending the Broadcast Engi-
neering Conference, which had been
held here in conjunction with the
49th annual Convention of the Na-
tional Association of Broadcasters.

In introductory remarks, E. H.
Herlihy, director of engineering,
Kaiser Broadcasting Corp., outlined
industry efforts to improve FM car
radio reception in General Motors
cars using windshield antennas.

He said a joint Kaiser/NAB en-
gineering study began in February,
1970, made tests on directivity, im-
pedance and resonance of the wind-
shield antenna. In addition, he said,
an indepedent engineering study by
Carl Smith Associates of Cleveland
and presented to Delco showed
about: the same findings as the
Kaiser/NAB study.

Riggs said that a problem with
car radio reception is interference
from surrounding geographical
areas. Listeners receive noise bursts
in rapid succession as they drive
along, and these noise bursts are
due to a major automotive FM
reception problem: multipath dis-
tortion.
Audio -Video Check -Out System

ABC described to broadcast engi-
neers an audio and video routine
test system which it said cuts con-
ventional time for checking the per-
formance of audio and video circuits
within a broadcast plant.

Hans Schmid, ABC senior engi-
neer, told delegates to the Broadcast
Engineering Conference that a new
system installed last year at ABC's
New York Central Switching Con-
trol eliminates the usual multitude
of test signal generators and mea-
suring equipment which must be
carried around and connected.

The routine audio and video test
system employs automatic gener-
ators and receivers. Mr. Schmid
said the equipment is composed of:
an audio routine test signal gener-
ator which features the complete
absence of operational controls and
metering. It has two isolated out -

(Continued on page 54)
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TELEVISION ELECTION

Fig. 1 The Foto-Mem Centaur mini -computer . . . at the heart of the WTIC
election system.

By Harold A. Dorschug*

To cover the 1970 Connecticut
elections, WTIC-TV achieved very
outstanding results with several of
the most modern display systems.
These systems consisted of a com-
puter -controlled character genera-
tor programmed to display 19 races
and a board comprising "split -flap"
graphic numerals arranged in an 8 -
race conformation. These were used
in conjunction with a batch business
computer to obtain additional fea-

Editor's Note: The WTIC elec-
tion coverage described here
has been awarded a Special Ci-
tation in the Election category
of UPI's 15th annual Tom Phil-
lips Awards.
"Director of Engineering, WTIC-TV, Hartford, Conn.

tures such as high-speed hard copy
print-out required by the staff of
WTIC AM -FM.

Planning for this operation started
early in the year. Regular meetings
of the group responsible for the
project consisting of representatives
of program, production, news, engi-
neering and business were held. The
services of Mario W. Conti, con-
sultant from Manhasset, New York,
were also available to the group.

It was decided that the primary
display system would utilize the sta-
tion's Videograph Character Gen-
erator and the secondary display
would involve split -flap units. The
reasoning behind this decision was
based upon the speed with which
the character generator could flash
results on the screen when computer
driven. Since only one race could

be shown at a time (because only
the bottom of the TV screen was to
be used) instant call up from the
memory bank was necessary.

The split -flap units, on the other
hand, operate more slowly but re-
tain their settings until updated and
show all race results simultaneouly.
These factors meant the electronic
characters would be used during the
actual vote gathering, a hectic pe-
riod of about one hour, and the
large display board would be used
for final vote tally during local pro-
gram periods throughout the re-
mainder of the evening. For this
purpose the WTIC boards harmo-
nized well with the CBS network
displays with which their appear-
ances were intermixed.

During the early period, these
displays would be updated continu-
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REPORTING SYSTEM

Fig. 2 Mcnitor display showing results
of the race for Governor.

ously and would provide a backup,
if necessary, for the electronic sys-
tem.

Computer Package
An order was placed with Foto-

Mem, Inc. of Natick, Massachusetts
for one of their Centaur mini-com-
putors complete with an additional
memory disc and teletypewriter ter-
minals. A complete soft -ware pro-
gram was also part of the package.
H. Malcolm Wilkinson, General
Manager, Computer Science Divi-
sion of Foto-Mem, directed the
project including interfacing with
WTIC's Videograph Generator.

The system was arranged so that
input data were punched into stan-
dard teletypewriter tapes which
were read into the computer by a
standard tape reader. Command

57 X
180588
208301
133481
27713

Fig. 3 Monitor displays results of voting on three candidates and spots the
winner in the Senatorial contest.

over the output and control of the
character generator was by means
of a teletypewriter. Figure 1 shows
the Centaur computer.

The format of the election dis-
plays are shown in Figures 2 and 3.
In general, they contained the title
of the race, percentage of votes tab-
ulated, up to 3 candidates' names,
party affiliation, the current vote for
each, plus the name of the leader
and his plurality. As you can see,
the studio set behind the commen-
tators was arranged with the lower
half blank and of a suitable color
to produce a panel in which the
message could be keyed. Edge en-
hancement with an Anderson Labs
BORDERLINE was very effective.

In Connecticut, at the present
time, voting is done in 648 polling
places. Each was staffed with a re-

porter who telephoned his results
to WTIC as soon as they were avail-
able. Consequently, results were
based on the actual "raw" vote.
Since the 648 polling places are
distributed among 169 towns and
traditionally the results have been
reported from each town as its vote
is complete, there was much discus-
sion over reporting towns versus
polling places. It was decided that
to wait for complete town reports
before showing results would slow
down the process and the decision
to stay with the raw vote is what
kept us ahead.

It was, however, felt desirable to
present the 169 town votes because
of audience interest. The computer
was programmed to generate a
"roll" containing a format of the
leaders in each of the two main
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races, governor and U.S. senator,
with the vote. It was planned to
use this after statewide results were
known but as it turned out, it was
delayed too long to be useful
(through no fault of the program).
This was a most elective presenta-
tion which would be impossible
without employment of the com-
puter.

The split -flap board is shown in
Figure 4. A number of these digital
display devices are available on the
market. The Mischiatti brand was
chosen because it offers several ad-
vantages. First, it contains alpha-
numeric characters and matching
units with blank panels of various
lengths are also available. Also, the
displays are fast and quiet.

After election, other uses were
planned, involving letters such as
weather reports, sports and similar
features. They operate on a 6 -bit
digital code which makes them a

natural for computer control of in-
terfacing with various computer
technology devices.

Using this fact, Mario Conti de-
signed and produced a solid-state
control system which anticipates
computer operation. This system
also resulted in a great reduction
and simplification of the inter -con-
necting cables, providing great flexi-
bility and expanding the combina-
tions of displays available. The units
were operated by means of "thumb -
wheels" arranged in three groups
consisting of a master and two or
more slave units. The groups were
stacked the same as the display
board configuration to simplify
data entry. Figure 5 shows this op-
erating position.

Figure 6 is a flow diagram show-
ing how votes were processed from
their arrival by telephone to on -the-
air pictures. A partial view of the
studio portion of the operation is

Fig. 4 Studio set containing Mischiatti display units. The title of the display
and the names of the candidates were part of the overlay.
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Fig. 5 Secretaries operating the Mischiatti control units. Each of the triplicate
controls will operate any one of the displays.

shown in Figure 7. It required less
than four minutes for a telephoned
report to be included in the "on -air"
display total. A significant part of
this time was caused by the fact
that the cards had to be carried
from the IBM card punches in the
first -floor studio to the card reader
in the Honeywell computer room on
the third floor. However, a pre -elec-
tion rehearsal revealed that the sys-
tem as shown was capable of up-
dating the character generator dis-
plays faster than the commentators
could use them. Consequently dur-
ing the actual broadcast, Honey-
well print-outs were inhibited some-
what to pace the use.

A print-out about every four min-
utes was adequate. This, of course,
would be determined by the num-
ber of races involved. Although the
computer stored formats for 19
races, only 11 were in continuous
use and the remainder were called
up only when final votes were avail-
able. Fewer races would require a
faster print-out. When the vote per-
centage reached 100 percent, the
name of the winner blinked auto-
matically.

While any television station own-
ing a character generator could use
it in the manner of WTIC-TV, cer-
tain distinct advantages would be
lacking without the computer. These
are its large memory, instant recall,
the ability to accept and process in-
put data in simplified form, and the
fact that it will perform arithmetical
functions while doing the other
things.

Once the program has been writ-
ten and formats created, the infor-
mation is prepared according to
code, entered and called out. It will
do this in random sequence, of
course, and if two terminals are em-
ployed, both input and output ter-
minals will function at the same
time.

Computer Input
Our input code consisted of a

"read" instruction (R), a 2 -digit ad-
dress (01), percentage of vote tabu-
lated (001), followed by the vote of
each candidate filled out to six dig-
its by dots (. . . 123, . . . 456). Be-
cause the Honeywell was doing the
basic arithmetic as part of an elab-
orate analysis, we also chose to
enter the name of the leader to-
gether with his margin. However,
future programs will be written for
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Yes, YOU can reduce
your risks of heart attack

While scientists are searching for cures, everyone can take
these simple precautions: see your doctor periodically; reduce if
overweight; eat foods low in saturated fat and cholesterol; stop
smoking cigarettes; control high blood pressure, and exercise
regularly.

You also reduce your risk when you give to the Heart Fund to
support your Heart Association's program of research, education
and community service.

GIVE...so more will live
HEART FUND

Contributed by the Publisher

OVER 200 BASIC JACKS

WITH

ONE BASIC QUALITY

EXCELLENCE

SWITCHCRAFT
PHONE "JAX"
Keep this one time -saving fact in mind:
SWITCHCRAFT MAKES OVER 200
DIFFERENT PHONE JACKS, ALL OF
INCOMPARABLY UNIFORM AND HIGH
QUALITY, AT NO HIGHER COST THAN
THE SECOND BEST JACKS. Period! New
enclosed molded jacks . . . Tini-D and
Hi -D Jax . . . phone jacks, Tini-Jax,
Micro-Jax, Littel-Jax, Twin-Jax, Exten-
sion Jax, short and long frame Tele-
phcne-type Jax, Shielded Jax, Mil -types,
2 -conductor or 3 -conductor, stereo,
bushing, P.C. board, rivet or jack panel
mounting, thick panel jacks 1/4" or 46"
bushing lengths, .2085", .250 or .210"
bushing diameters, insulated or non -
insulated jack sleeves . . . and more
switching circuits available than any
other commercial jacks on the market!
Each is 100% quality inspected and
hand adjusted prior to shipment. You
name it-chances are it's "from stock,"
and listed in the incomparable line of
Switchcraft Jacks.
SEND FOR CATALOGS 1-101 and J-103
or see your Switchcraft Authorized
Industrial Distributor for immediate
delivery at factory prices.

SNIMT*pikral
5535 North Elston Avenue
Chicago, Illinois 60630

Canada: Atlas Radio Corp.. LTD.
50 Wingold Ave., Toronto, Canada
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the Centaur to do this arithmetic
and select the leader, automatically.
The verifying copy of the girls who
punched the tapes for Figure 2 read
as follows on the teletypewriter:

R07
.18
.66104
.60187
DADDAR I 0.by.5917

Use of "LINE FEED" key after
each line entry performed all nec-
cessary functions for the computer
to enter these data in the correct
portion of the format. Choice of the

race to be displayed was made by
a similar code using the letter C
followed by the address. This would
be "C07" for this illustration. In-
stant execution occurred when the
last digit key was depressed. This
was handled by a television director
who coordinated call-ups with the
news director.

System Update
Looking ahead, several modifica-

tions to the system are planned.
Certainly the Mischiatti units should
be connected directly to the Cen-

Fig. 6 WTIC election information flow diagram.

VOTING PRECINCT
REPORTER

TELEPHONE

WRITTEN

REPORT

IBM

CARD

PUNCHES

HIGH-SPEED
PRINTER

HONEYWELL

110

COMPUTER

CARD

READER

PRINT

OUT

TAPE

PUNCHES

TAPE

READER

AIR
PROGRAM

STUDIO
VIDEO

SWITCHER

VI DEOGRAPH

GENERATOR

CENTAJR
COMPUTER

Fig. 7 Overall view of the studio used as Election Center. Votes were also
collected and tabulated here.

taur. This will eliminate one point
of potential error. Another will be
to use cathode ray tube terminals
(CRT's) for data input. These de-
vices, offered under the name Foto-
Vision by the manufacturer of the
Centaur computer, are also avail-
able from other sources and widely
used in the data processing field for
rapid and accurate input and output
use.

Appropriate programming, for
example, would present the format
for the data being entered to the
CRT operator and remove some of
the mystery of the simplified codes
associated with punched tapes. In-
stant verification of the material
would also be possible in somewhat
easier fashion than the printer pro-
vides. Finally, consideration will be
given to the possibility of interfac-
ing the Centaur with the Honeywell.
Such a connection would allow con-
tinuous input transfer to the Cen-
taur and could result in benefits due
to the larger capacity of the Honey-
well, including its magnetic tape
drives and other peripheral devices.

Elections over, the Centaur was
configured for numerous day-to-day
uses in news, sports and general
programming. Automatic and in-
stant preview of these formats on
the Foto-Vision terminal prior to
airing will be of great value.

WTIC-TV has realized some of
the benefits available from the use
of computerized election reporting.
The many favorable comments from
the audience together with the sat-
isfaction of management are pro-
viding the encouragement to move
even further ahead to this area.
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Cable Assist
For Fire Truck

What happens when a firetruck
runs out of gas on its way to a fire?

When a disastrous fire struck a
private preparatory school in Great
Barrington, Mass., a tank truck
from one of the nine responding
fire departments ran out of gas right
in front of the office of High Fidel-
ity Cable Television. However, the
cable company promptly supplied
gas from its own gas pump and
sped the tanker on its way.

Later that night, after the flames
had been brought under control, the
firemen relaxed in the Great Bar-
rington fire station and watched a
videotaped replay of the fire on
High Fidelity's Channel 2 news
program.

And the next day cable subscrib-
ers in nearby Pittsfield saw the same
tapes, supplied by High Fidelity to
Pittsfield -Dalton TV Cable.

AEL Offers CATV
Technical Paper

AEL Communications Corp. of-
fers its latest publications in cable
TV.

The first is "CATV, a Brief Ex-
posure to its Technical Require-
ments" by Samuel H. Colodny,
Chief Engineer of AEL Communi-
cations Corp. The other publica-
tion details the system performance
specification and proof of perform-
ance procedure (for the 50-270
MHz range) as produced by AEL
Communications Corp.

AEL Communications Corp. has
developed such items as ASG
(Automatic Slope & Gain Control)
-to avoid temperature differential
interference, the SUPERBAND(R)
line of amplifiers and the SUPER-
BAND(R) tunerless CONVERTER.

Buying? Selling?

Get Results
With Classified Ads

In

Broadcast Engineering

.)IJ CAN'T
UFAT
SYSTEM!

We engineer, furnish and lInstall complete antenna
systems including antennas, towers, masting and
interface hardware. Right down to the equipment
shelter, if you please. Consult TACO for structural
marriages of antennas and towers. Let us quote
your antenna system requirements now, particu-
larly if your present systems are less than happily
mated.

The one number to call for number one antenna
systems is 607-674-2211

CBEFTM HITTER:1S
iii5GBEES

CITIMIDEFITLINS
GENERAL INSTRUMENT CORP.

TACO DIVISION

1 TACO ST. SHERBURNE, N.Y. 13460 (607) 674-2211
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EAN ERROR

HIGH ENERGY

High Energy is more than a mere step
forward. A giant leap ahead in magnetic
technology, it brings you video tape
that will actually make possible dramatic
future developments.

With a totally new oxide formulation,
"Scotch" Brand "HE" delivers greatly
increased signal-to-noise for new
brilliance in color definition, new contrast
and clarity. Plus third generation
duplicates equal to or better than
today's best masters.

Yet "HE" achieves this new peak of
performance with full advantage of other
3M improvements. No increase in
abrasivity or head wear. Fully compatible
with your present equipment, it's ready
for you now for special applications
and critical mastering.

But a word of honest advice. For most
applications, "Scotch" Brand No. 400
quadruplex tape still offers you the best
performance value. Plus the only
use -proven back treatment for longlife
protection against contaminants,
against static buildup, against
handling damage.

Get all the facts about "Scotch" video
tapes for today-and tomorrow. Contact
your "Scotch" Brand representative
or write Market Services, Magnetic
Products Division, 3M Center,
St. Paul, Minnesota 55101.
''SCOTC" IS A REGISTERED TRADEMAR OF 3M CO.m11 K

magnetic Products Division 3COMPANY

NIAC EBS Survey
An Ad Hoc Working Group of the National Industry

Advisory Committee (MAC) was formed by the De-
fense Commissioner, Federal Communications Com-
mission on February 25, 1971 for the purpose of an-
alyzing the responses and reactions of the broadcast
industry concerning the Emergency Action Notification
(EAN) transmitted in error on February 20, 1971 and
its effect on the Emergency Broadcast System plans and
procedures.

The analysis of questionnaires by stations in re-
sponse to the Defense Commissioner's February 22,
1971 request reveals a pattern of reactions which, taken
together, prevented the spurious teletype message from
triggering the complete nationwide system at all levels.

All 6249 respondents were asked if they knew what
they were supposed to do; only 233 stations -3.7% of
the total-stated they did not know what to do on re-
ceipt of the Emergency Action Notification.

Reasons For No Action
Stations cited a number of reasons for taking no

action.
In reply to the question: "What action did you take

-if you took no action, give your reasons," the fol-
lowing were the most commonly cited reasons: Totals
exceed 100% due to multiple answers.

1) Received no confirmation of EAN through mon-
itoring of assigned Key Station (36.8%).

2) Received message on AP or UPI Radio Wire ad-
vising that EAN was sent in error (30.8%).

3) Doubted validity of EAN message (28.0%).
4) Coincided with time of regularly scheduled test

message (20.8%).
5) AP -UPI message not seen until after cancella-

tion (14.0%).
6) Network affiliates monitored National Program-

ming channels, heard normal programming since
Network EBS not activated (13.0%).

Reasons For Not Acting
Coincided with routine test
Validity questioned
EAN cancelled

1188
1604
1763

(20.76%)
(28.03%)
(30.81%)

Did not know what to do 233 ( 4.07%)
Equipment failure 222 ( 3.86%)
EAN not noticed 808 (14.07%)
No announcements on networks 745 (13.02%)
No action by Primary Stations 2108 (36.84%)
Not on air 498 ( 8.70%)
EAN not received 815 (14.24%)
Teletype out of service 116 ( 2.02%)
No response to question 152 ( 2.65%)

Recommendations
None 3180 (50.34%)
Simplified instructions 272 ( 4.30%)
Simplified system 489 ( 7.74%)
Random AP/UPI tests 678 (10.73%)
Move Seize Key to White House 73 ( 1.15%)
Conduct State Wide Tests 22 ( 0.35%)
Fail safe system 552 ( 8.73%)
Alarm in Control Room 565 ( 8.94%)
New System 879 (13.91%)
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NAB Convention
(Continued from page 45)

metering. It has two isolated out-
puts. the PGM output and the
MON output.

An audio routine test receiver,
which contains the monitor ampli-
fier, automatic VU meter, automatic
harmonic distortion meter and auto-
matic signal/noise ratio meter works
automatically, using only the infor-
mation contained in the routine
test signal itself. In just 15 seconds,
an observer can check level, fre-
quency response, harmonic distor-
tion and S/N ration without touch-
ing the equipment.

An automatic VU meter, which
provides an amplifier for the VU
meter ballistics. The meter range is
indicated by pilot lights which indi-
cate either an 8 VU or 18 VU range.

An automatic harmonic distor-
tion meter. This unit derives its
signal from a buffer amplifier in
the VU meter unit. It will indicate
any malfunction of a circuit that
had initially been "acceptance-
tested."

An automatic signal/noise ratio
meter, which derives its signal from
the buffer amplifier in the VU meter
unit. A sensor circuit senses a level
of -30 dBm or less during step
twelve of the routine test signal and
actuates a relay that connects the
meter circuit to the signal.

Schmid said the video routine
test signal generator's standard fea-
ture is the external selection of
various signal outputs.

The video routine test receiver,
he said, is an assembly of available
equipment and includes the picture
monitor, waveform monitor, and
vectorscope. At the moment, he
said, the equipment cannot be ex-
ternally programmed for different
modes of measurements such as
switching the vectorscope from
vector mode to differential phase
mode and each mode must be se-
lected manually. Two cycles of the
video routine test signal are re-
quired to cover the whole range of
measurements. But Mr. Schmid said
a new test signal generator with
an automatic system will be avail-
able in the near future.

Computerized Lighting
Broadcast engineers were told

that the CBS -TV AutoCue com-
puterized lighting control system "is
a powerful tool in providing im-

mediate access to a large number
of functional actions" and provides
flexibility in data manipulation
through its stored program com-
puter.

The AutoCue system uses a com-
puter alphanumeric display to con-
vey system status to the operator
and a light pen as its main instru-
ment of control.

The CBS system was described
by Salvatore J. Bonsignore, staff
lighting consultant, CBS -TV, New
York, N.Y. Adrian B. Ettlinger of
CBS co-authored the presentation.

Remote Monitoring
A sensing device which detects

reduction in signal level and can
actuate an alarm monitors unat-
tended NBC remote equipment sup-
plying audio and video signals.

Sherman Atwood, manager of
NBC broadcast systems engineer-
ing, made his remarks to a group
of broadcast engineers attending the
25th Annual Broadcast Engineering
Conference.

The sensing equipment, he said,
automatically monitors from Radio
City NBC's incoming lines from its
facilities at Englewood Cliffs, N.J.

the test signals used
for evaluation of the sensor are
1,000 Hz sine wave for audio and
standard composite color bars for
video.

"Tests showed that with proper
level of these test signals and the
threshold level set for 2 dB below
normal level, there were no false
alarms," he told the conference
delegates. "Further tests indicated
that sensitivity and repeatability ap-
peared to be such that we could
count on a half dB level change
to actuate the alarm. This assumes
no change of signal content."

The entire apparatus, he said,
consists of four sensing devices
mounted on a 51/4 inch rack panel,
together with an audible alarm,
four pushbuttons to test each of
the four sensors, necessary signal
attenuators, and an on -off switch.

Atwood said no provision was
made to indicate which of the four
circuits was in trouble when the
alarm sounds. The alarm, he said,
merely indicates that a problem
exists on the remote circuits, and
there are adequate conventional
means of immediately determining
the quality of both audio and video
signals.

Dean Burch
Reviews The Issues

It was most appropriate that the
FCC's Dean Burch should address
the convention on some of the most
bewildering points confronting the
broadcasters today.

Rather than take the old stance
of holding major issues at bay and
talking mostly in platitudes, Burch
covered several areas briefly, and
then settled down to putting the
Fairness issue into perspective.

Because of the importance of his
message, we are presenting here a
major portion of what he said as
he said it. You will read it just as
the delegates heard it.

"Somehow, there's a subtle bal-
ance that has to be struck between
smug super -cautiousness and a
naive, and ultimately self-defeating
adventurism. It comes down to a
recognition that the public interest
will be served only if established
institutions like broadcasting are
constantly being reformed and con-
stantly improved. But at the same
time the foundations have to be
preserved-else there won't be any-
thing left to improve, and nothing

to do the serving.
"First, I want to touch briefly

on two matters that are high on the
agenda-refinements in the renewal
process, and the future of CATV.
But then I'll devote the burden of
my remarks to one of those all -
encompassing issues that force us
back to first principles-to raise
questions about broadcasting as
we've known it and about some dis-
turbing trends that have to be faced
and, hopefully, resolved. That issue
is the recent evolution of the fair-
ness doctrine.

"On the renewal process, I think
the Commission has major improve-
ments under way. Although it's
fruitless to seek anything like mathe-
matical precision in defining what
is meant by "substantial service",
it's just as certain that neither you
nor the public should be left wholly
without guidelines. However tempt-
ing, it's also self-defeating to say
"this is too tough a problem, so
let's do nothing".

"There are bedrock principles in-
volved here . . . that the licensee
must cultivate deep roots in the
community, that his programming
must relate to community concerns,
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and that he must seek to achieve
a reasonable balance in his treat-
ment of controversial issues, across
a wide spectrum of community in-
terests. With your help, and with
the public looking over our shoul-
ders, it seems to me that we ought
to be able to delineate useful guide-
lines.

"Our proposals on the renewal
process aim, first, to facilitate pub-
lic participation in the entire broad-
cast operation. And, on the other
hand, we want to inhibit last-minute
harassment of the renewal applicant
. . . to make him less vulnerable
not to reasonable and constructive
criticism but rather to deadline pres-
sures that are so unreasonable as to
approach blackmail.

"Moving on . . . we've reached
the threshold of further action in
the CATV area. The comments are
all in. We've just concluded ten
days of oral arguments. And whie
we hope to reach some decisions in
the next few months . . . about im-
portation of distant signals copy-
right, technical standards and chan-
nel capacity, and the locus of regu-
latory authority, to name a few . . .

you'll appreciate that I'm simply
not in position to give you de-

finitive answers.
"I can only reiterate the Commis-

sion's objective . . . to integrate
CATV into the nation's communi-
cations system in a fair and orderly
way. And "fair" is indeed the nub
of the problem. We're not in busi-
ness to guarantee the broadcaster
an easy ride and an automatic profit.
And by the same token we're not in
business to hurt him or throw road-
blocks in his way. We're out to
serve the public interest in all its
dimensions. And that is how this
CATV issue is going to be decided.
Our final decisions will probably
please no one perfectly . . . and
maybe that's the way it has to be.

Fairness Doctrine
"Now, I propose that we lay

aside the regular agenda and zero in
on the fairness doctrine . . . how
it originated, how it evolved, and
where it seems to be taking us. And
I propose that we begin at the be-
ginning . . . indeed, with the origins
of this entire broadcasting enter-
prise.

"I said earlier that you were a
captive audience. But, in a real
sense, we all are captives . . . be-
cause all of us live with the conse-

quences of decisions that were made
nearly half a century ago. Back in
its infancy, it became apparent that
broadcasting was not some sort of
a toy: it was a common resource
of immense potential, and a scarce
resource as well.

"From the start, the locus of
judgment and of responsibility was
to be the independent commercial
entrepreneur. And he was to operate
not as a common carrier, with his
facilities available to any bidder,
nor as just a profit -maker, with his
facilities available to the highest
bidder.

"The broadcast license was in ef-
fect a public proxy . . . a temporary
and revocable monopoly over a
scarce public resource, in return for
service in the public interest. In
recent years, the FCC explicitly
affirmed that a lion's share of
spectrum space was allocated to
commercial broadcasting precisely
because of its ability to help create
an informed body politic on issues
of overriding public importance.
What the Supreme Court has since
described as "the promotion of ro-
bust, wide-open debate" is not just
some "time available" side -line. It
is an always has been central to the

a well -planned family!
rr Am "''-..-anstnitters
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EVEN IF
IN MAY, 1971

IT'S HARD TO FIND
MUCH GOOD NEWS,

IT CAN STILL
BE PRETTY.
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NOISE REDUCING

TELETYPE COVERS
PROVIDING OVER 70% ATTENUATION IN TELETYPE NOISE, AND
IMPROVING EFFICIENCY BY REDUCING DISTRACTIONS, THE
SILENCER IS PERHAPS THE SINGULARLY MOST SIGNIFICANT AD-
DITION TO THE NEWSROOM SINCE THE TELETYPE. THE CONCEPT
70 TELETYPE COVER BRINGS PEACE AND QUIET BACK TO THE NEWS-
ROOM.

STYLED IN WALNUT FORMICA WITH BLACK ACCENTS, COLOR FOR-
MICA TRIM COUNTER SURFACE, AND CLEAR PLEXIGLASS HINGED
LID, THE SILENCER'S INTERIOR IS COVERED ON ALL FOUR SIDES
WITH FULL THICKNESS FIBREGLAS ACOUSTICAL MATERIAL PROTECT-
ED WITH COLORED DECORATOR BURLAP.

FRONT AND REAR PANELS ARE EASILY REMOVABLE, IN ADDITION TO
THE LARGE PLEXIGLASS PANEL WHICH OPENS ISO. FOR ROUTINE
ACCESS AND CLEARING COPY. THE CONCEPT 70 TELETYPE COVER
PROVIDES FORCED AIR COOLING OF THE TELEPRINTER, AND MAY
BE REMOVED COMPLETELY IN LESS THAN A MINUTE FOR MACHINE
MAINTENANCE.

PAPER CHANGING MAY BE ACCOMPLISHED IN ONLY SECONDS
MORE THAN WITH UNCOVERED MACHINES, AND RIBBON CHANGES
AND OTHER OPERATIONS ARE HANDLED IN THE NORMAL MANNER.

THE SILENCER'S DECORATOR STYLING MAKES A BEAUTIFUL AD-
DITION TO ANY NEWS FACILITY AND ITS NOISE REDUCTION OF
70% GREATLY IMPROVES WORKING CONDITIONS IN THE NEWS-
ROOM AND VICINITY.

SILENCER I

SILENCER II

Single Unit Noise Reducer
44H 2e,c, 25"W
Dual Unit Noise Reducer
46"H 26"D 49"W

$305.00

5467.50

Write for details on the complete CONCEPT 70 line of custom broodcost
products - control center cabinetry - audio consoles - switching systems -
and accessories.

CONCEPT SEVENTY CUSTOM BROADCAST CONTROL SYSTEMS

EM= .FLOOD 3I
P. O. Boo 247 - Fremont, Colifarnia 94537

Telephone. (415) 797-7388
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purposes of commercial broadcast-
ing.

"Between the Mayflower case of
1940 . . . in which the FCC barred
the broadcaster from open expres-
sion of his own opinions . . . and
the 1949 Report on Editorializing,
the fairness doctrine was given a
new twist. It was no longer enough
for the broadcaster simply to avoid
denying anyone the right to discuss
controversial issues. He had the
positive ogligation to promote bal-
anced consideration of such issues.
Thus, if he presented only one side,
the licensee could not simply sit
back and wait for the other side to
knock on his door. It was up to him
to seek out the other side and im-
plement its presentation.

"The Commission put a special
gloss on the fairness doctrine in its
personal attack requirements. When
such an attack is made, in the
course of a discussion of contro-
versial issues, the licensee has the
duty to advise the target of the at-
tack, and to offer a reasonable op-
portunity for response. Again, what
is involved is not so much the right
of the person attacked to respond
but rather the right of the public
to hear a response, and to hear it
from the person best able to know
the facts. And in the Cullman case,
the Commission ruled that the re-
sponse to an attack, or in other fair-
ness areas, must be put on free if
the station could neither secure pay-
ment for it nor find a sponsor.

"Both the personal attack require-
ments and the fairness doctrine it-
self were of course sustained by the
Supreme Court in Red Lion . .

authorized by statute and fully con-
sistent with the First Amendment.
In Mr. Justice White's words:

`It does not violate the First
Amendment to treat licensees,
given the privilege of using
scarce radio frequencies, as
proxies for the entire commun-
ity . . . obligated to give suit-
able time and attention to
matters of great public con-
cern.'
"The evolution of the fairness

doctrine has been dynamic . . . and
the pace is speeding up. In a real
sense, your industry is the victim
of its own success. It's a vital me-
dium. The public wants "in". And
a growing crowd of individuals and
groups are demanding access. Then,

too, broadcasting has helped to
create the problems it is inheriting.
Issues that once would have been
worked out in the fullness of time,
and with the participation of a very
limited public, now tend to get
broadcast and televised immediately
onto the agenda. Time and space
are compressed. And a sense of
public awareness has been enor-
mously heightened. Broadcasting
and its impact have themselves be-
come issues.

"Thus, since Red Lion, the Com-
mission has contended with new
variations on the classic concept
of fairness. In the cigarette ruling,
it held that stations would have to
balance paid cigarette commercials
with a reasonable amount of anti-
smoking views . . . partly as a mat-
ter of fairness but basically in the
public interest. And this in turn
opened the question of whether
other product advertising can and
should give rise to the same kind
of fairness obligation.

"I believe I've said enough to in-
dicate where it is we seem to be
heading. The era of consumerism
and even of participatory democ-
racy is colliding head on with the
broadcasting industry . . . and it
threatens to be a rough and perilous
road ahead.

"The problems we're beset with
all involve the demand for access.
They involve the demand for time,
and often free time, by groups that
see themselves as ombudsmen of the
public interest . . . voices that simply
must be heard. They involve the
substance of advertising, meaning
that "the Dodge rebellion" and "the
man who wears the star" are them-
selves issues of controversy.

"I'm asking, in effect, at what
point does access choke off the
channels altogether? As the burdens
are piled on, when do we break the
industry's back? Does the broad-
caster exercise balanced judgment
. . . or does he just compile each
day's agenda for public debate, in
narrower and narrower segments as
the petitioners line up? Would this
be broadcasting . . . which, imper-
fections and all, probably gives the
public about what it wants and de-
serves? Or would we end up with
one dead goose and a shrinking
supply of eggs, golden or otherwise?
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MIN PRODUCTS
(Use circle number on reader service card for further information)

NAB Product Roundup
In the March Pre -NAB issue of

BE we covered a long list of new
products to be introduced at the
Chicago convention. After making
the long trek through the exhibit
areas at the convention, we found
quite a few more new products.

It was obvious from the outset
that everyone wants a piece of the
automation pie. It was also apparent
that most exhibits got the kind of
traffic they wanted. Business was
good.

So out of the more than 140
exhibitors have come more than BE
could hope to cover in a pre -con-
vention or convention coverage is-
sue. We will continue to show the
latest innovations in the June issue.
And if you want to see what some
of this new equipment looks like,
pay particular attention to the BE
ad pages in this and upcoming
issues.

Film, Tape Editing
CBS and Memorex, through their

CMX Systems joint venture, an-
nounced a breakthrough that al-
lows either video tape or film to be
edited electronically with equal ease
and at a level of artistic flexibility.

Called CMX 600, the new instant
image access system also auto-
matically assembles broadcast -ready
video tapes to maximize the inher-
ent economies of high picture
quality two-inch tape.

The CMX 600 is engineered so
that the operator can devote all his
energies and attention to his art.
High speed minicomputers perform
every tedious chore, remembering
the edit decisions, and accomplish-
ing the assembly of the finished
master.

The CMX 600 system enhances
an editor's artistic creativity and
provides operating and material
economies by featuring direct access
to any frame in any scene or take
in up to an hour's film or tape
material; frame -by -frame decision
making and electronic splicing; in-
stantaneous and smooth reply of
any number of scenes as they are

edited, the first editing device ever
to feature this immediate 'rehearsal'
mode; review of editing decisions
electronically before final assembly;
frame -by -frame audio, even slow
and fast action; totally automatic
assembly of time -based stable,
NTSC color air tapes, which are
only second generation (complete
frame -by -frame printed instruction
for film assembly).

Also, complete compatibility with
existing quadruplex VTR's; how-
ever, VTR's cost is eliminated dur-
ing editing and minimized by fast,
automatic assembly during off
hours.

The result of two years' develop-
ment, the new system utilizes special
video signal processing techniques
to store discrete video frames on
computer disc packs.

According to studies made by
CMX Systems, a typical film pro-
duction house could amortize a
CMX 600 system in 12 months
through savings in film and process-
ing alone. For tape production, it
offers a 50 to 70 percent reduction
in editing time, even greater econo-
mies in VTR machine time during
assembly, and frees VTR's from
from decision -making sessions.

Circle Number 60 on Reader Reply Card

The Grass Valley Group made
available a helical scan VTR pro-
cessor system, the 940H. The new
systems replace all sync and blank-
ing pulses missing during the period

of the helical scan-slant track-
VTR dropout.

By inserting standard pulses into
the video signal, dubs to other
helical scan or quadruplex machines
can be made. Also, synchronizing
pulses available from the 950H
sync generator can be used to drive
cameras and special effects systems.

All models employ the same type
mounting frame, and the mono-
chrome version (940H-1) can be
converted to color at any time by
insertion of a 955, 962, or 966
module.
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Tape
Cartridges

/.II lengths and sizes stocked - fast
rvice - highest quality

Series Unit
Time at 71/2 ips Price

300 20 sec. (13') $ 2.00
300 40 sec. (25') 2.05
300 70 sec. (44') 2.10
300 100 sec. (63') 2.25
300 140 sec. (88') 2.35
300 31/2 min. (132'1 2.50
300 51/2 min. (207'1 2.90
300 8Y2 min. (320't 3.70
300 '101/2 min. (394't 3.90
300 empty cart. 1.60
600 16 min. (600'... 6.25
600 empty cart. 2.60

1200 31 min. (1163') 10.45

Also: DL cartridges (for Spotmaster
d3lay machines), bulk tape, tape -tags
aid other accessories.
A VI ASSORTMENT-NO MINIMUM ORDER

BROADCAST ELECTRONICS, INC.
A Filmways Company

8310 Brookville Rd., Silver Spring, Md. 20910

IRAKISLATORS
DESIGNERS AND MANUFACTURERS OF VHF, UHF, FM

ALSO REPAIR PARTS AND UP DATING KITS FOR
ALL ADLER AND LITTON TRANSLATORS

OR FULL INFORMATION:

Je/evision jechnology Corporation
Li 9150-B Brookville Road, Silver Spring, Md. 20910

(301) 5E8-8836

May, 1971
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Data Processing System
STARCOM, by Sarkes Tarzian,

is a sophisticated, low cost data
processing system for TV stations.
STARCOM provides a complete,
turn -key business service for the
administrative operations of the
station.

An important feature is that the
system can be operated by a clerk -
typist without specalized, computer
or key punch training. The terminal
contains storage facilities so that a
reduction in operating costs can be
realized by choosing the lower cost
telephone rate periods to transmit
and receive data from the computer.
A further reduction in operating
costs is realized through the use
of high speed data transmission
techniques.

STARCOM contracts are entered
into the system using a short form
and abbreviated information. As the
data is entered, the terminal dis-
plays the information and automati-
cally checks for appropriateness of
information being entered. The com-
puter will automatically compare
the start/stop information entered

and run duration to see that it was
correctly calculated before entry.

The weekly, monthly and quar-
terly flight cost summaries are com-
puted by the system and entered
on the contract. No more time is
spent on complex tabulating and
retyping of forms, and clerical
errors are essentially eliminated; the
computer types out the finished
contract/confirmation.

Commercial instructions are en-
tered into the system, and are ref-
erenced to contract and spot
numbers. Seven days before a con-
tracted spot is to run, the computer
alerts station personnel of missing
or incomplete commercial instruc-
tions. The alerting process will con-
tinue until the proper and complete
information is entered for the con-
tract or the air date has passed.

A daily avails summary is printed
at the station. It is organized by
day of the week horizontally across
the page, and time of day vertically
through the pages. Data for each
program period is given for four
weeks into the future. The operator
may select any four week period

desired. Each block of data gives
the name of the program, the time
of day, sold time in seconds for
each of four sales categories, and
time available or oversold.

After a log has been aired, an
actual broadcast report is given to
the system. This is an exception
report, and only differences from
the system -printed log need to be
reported. After actual broadcast in-
formation has been entered, the
system compares all broadcast log
information with the contracts files
and returns a billing discrepancy
report which details any unresolved
problems which will result in in-
voice errors or inaccuracies, or
which result from written -in spots
for which no contract has been
entered.
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TK-44A Sensitivity Option
RCA's newly -developed Scene

Contrast Compression system is the
latest result of a continuing engi-
neering program to make the TK-
44A color camera an even more
effective broadcasting device.

The SCC system makes it pos-

ELIMINATE AIRBORNE DUST
PROBLEMS ON VTR EQUIPMENT

New ISOLAIR Unit by Liberty
This unit provides a laminar
downflow of the cleanest possi-
ble air at the critical video head
area. Excessive wear and dam-
age by airborne contaminants
are virtually eliminated, extend-
ing head life by 100% or more
and insuring better overall VTR
performance. The elimination of
this dust problem by use of the
Isolair results in great savings
of time and money.
Also, the surrounding area in
which an Isolair unit is operat-
ing benefits by a progressively
reduced level of airborne partic-
ulate matter.
Chief engineers who have used
the Isolair unit have attested
to the multiple advantages pro-
vided by this low-cost VTR
accessory.

 Meets Federal Standard 209a, Class 100.
 Easily installed and maintained.
 Requires no additional floor space.
 Eliminates need for any other dust control equipment.

FOR FURTHER INFORMATION CALL OR WRITE

LIBERTY INDUSTRIES, INC.
LIBERTY 598 Deming Road, Berlin, Conn. 06037

Telephone (203) 828-6361
Circle Number 27 on Reader Reply Card

ERASE
RECORD

REPROVIteE
MONO - STEREO

Professional Direct Replacement Heads with
complete written and pictorial instructions

Our factory will clean, rebuild, adjust and test your
head ASSEMBLv... install new M M I heads...
replace minor ha ,dware and modify your gate
to accept our "NON - POPPING " springs

36 HOUR SERVICE - LOANERS AVAILABLE
(612) 884-7393

MINNEAPOLIS MAGNETICS, INC.
8125 PLEASANT AVE. SO., MINNEAPOLIS, MINN. 55420

Circle Number 28 on Reader Reply Card
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Bible for the camera to reproduce
picture detail sometimes hidden or
lost in the dark areas of the tele-
vision scene.

RCA engineers emphasize that
the SCC-which functions like the
contrast control on a TV receiver-
brings in this additional detail with-
out compromising picture quality
elsewhere in the scene.

The new system enhances TK-
44A performance, and home viewer
enjoyment, in televised sports and
other outdoor events, especially
when the action shifts to the
shadows. It also improves camera
performance under adverse lighting
conditions so that picture detail in
the shadows can be reproduced
with clarity.

The standard TK-44A camera
has the inherent ability to operate
at extremely low light levels, 15
footcandles and below. However,
the contrast range in bright sunlight
and deep shadows at sports events
sometimes climbs to 1,000 to 1,

whereas the television system is
capable of handling a range of 50
to 1. The new RCA developments
compress the high scene contrast

into a ratio that the TV system will
accommodate.

The new SCC system is part of
an Extended Sensitivity Option for
the TK-44A camera. The optional
module includes bias light for mini-
mizing scene "lag" during low light
level operation, the SCC system,
plus RGB "coring." The latter is a
new technique for reducing picture
"noise" under low light conditions.
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FM Transmitter
American Electronics Labora-

tories put their new FM-25KD 25
kW transmitter on display. Human
engineered, this one includes a push
button control panel and meter lay-
out combination that keeps all con-
trols at one level. That means you
no longer turn control knobs at
chest level while reading meters at
or above eye level.

The FM transmitter also features
two tube output, solid state control
circuitry, automatic power output
control, automatic recycling, no
neutralization of final, positive cab-
inet air pressure, and remote control
provisions.

The final tube is a 3CX15,000A7

operated in a grounded grid con-
figuration. The application of posi-
tive forced air in the cabinet was
included to increase the possibility
of longer tube life and decreased
dust accumulation.
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Broadcast Cassette
Gates Radio Company, a divi-

sion of Harris-Intertype Corpora-
tion, introduced its new professional
Broadcast Cassette playback and
recorder system at the 1971 NAB
convention.

Combining the features of reel-to-
reel equipment and endless -loop
tape cartridges, Gates' cassette play-
back and record units herald a new
era of convenience for the broad-
cast industry.

For commercials, a control tone
automatically cues the cassette to
the beginning of the next spot with
the important added advantage of
being equipped to re-record any
portion of the tape.

An auxiliary tone recorder after
the last commercial causes the cas-
sette to rewind automatically and to
cue to the first commercial in a
matter of seconds. Rewind time is

DEPENDABLE POWER
for REMOTE and NOT SO REMOTE areas

can save you money and customers

DID YOU KNOW THAT -
 for an average requirement of 100 watts

continous, TELAN thermoelectric generators may
be cheaper than extending a power line even one mile?

 TELAN reject heat can be used for temperature control of your equipment?

AND IT'S DEPENDABLE!
 Stable catalytic burning; no flame to blow out
 Burner temperature regulator to prevent

over -temperature
 Completely solid state system - no moving parts
 Use readily available propane, butane or natural gas fuel
 Years of field experience - and now even better
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ISOTOPES
110 W. TIMONIM RD.- TIMONIUM, MD. 21093
PHONE: 301-252-8220 -TELEX: 87-780
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lassjk.
tatioits&
aticators!

JAMPRO HELPS YOU

PENNY PINCH
on your budget with a

New ellipitically
polarized

Perfonker
FM ANTENNA

There's a reason for the name -
it's Performance!

It delivers a power rating of one
kilowatt per bay (up to 8 bays)
and can be field trimmed for min-
imum VSWR!

Built of marine brass and copper
for lasting performance and qual-
ity. Conveniently connects to a

15/8" EIA line.

Don't sacrifice quality for price-
call Jampro for the budget details
on the Performer, the FM antenna
especially for you!

(916) 383-1177

M
ANTENNA COMPANY

A DIVISION OF
COMPUTER EQUIPMENT CORPORATION

6939 Power Inn Road
Sacramento, Calif. 95828
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approximately one second per
commercial.

More than 100 individual items
can be recorded on a single cassette.
Another important feature of the
system is the ease with which any
one of these many events stored on
the cassette can be located and a
new event recorded (erasing the
original) without affecting other ma-
terial on the cassette.

Gates' cassette units are avail-
able in playback only or record/
playback combination models, in
monaural or stereo. All units are
equipped with slide -out chassis for
ease of maintenance.

The recorder has a professional
three -motor transport with a syn-
chronous capstan drive motor and
a solenoid -operated capstan drive
assembly, including a cue position
for safe monitoring of the tape in
fast forward or rewind modes.

Gates also introduced its new 50
kW high band VHF color televi-
sion transmitter, the BT -50H, at the
convention.

The transmitter consists of five
cabinets-a 1300 -watt exciter/
driver, an aural amplifier, a visual
amplifier driver, and two 25 kW
single tube visual amplifiers paral-
leled for 50 kilowatts output. The
BT -50H is equipped for complete
remote control operation.

The new Gates BT -50H employs
IF MODULATION (as does every
Gates TV transmitter) in place of
conventional high level techniques,
for unsurpassed color performance.
In this system, picture and sound
signals are processed, modulated
and corrected at very low power
levels. These signals are then in-
creased in power through extremely
linear power amplifiers to obtain
desired output power.
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Program Controller
Sparta Electric Corporation has

introduced their 1052 automatic
program controller.

The 1052 provides fully auto-
matic start/stop control and over-
lap audio switching for 10 channels
of audio switching, plus two special
channels for network audio and fill
music.

The basic model has a 52 event
format capacity, with a priority in-
terrupt feature which provides time -
controlled insertion of additional
events. One or more FX-52 Format

Extenders can be added to the 1052,
each providing an additional 52
event format.

An 11 x 52 matrix board con-
tains the format information. The
board is programmed with remov-
able diode pins. A skip bus pro-
vides for skipping any undesired
event. Front panel switches delete
any audio sources from the format,
without reprogramming the board.

Audio source 10 is controlled by
a Priority Interrupt circuit, and also
from the matrix board. The Priority
circuit can be armed by depressing
the front panel switch or by an ex-
ternal clock signal.

The SPARTAMATION 1052
Automatic Program Controller is
intended for use with any combina-
tion of broadcast quality reel or
cartridge tape reproducers, capable
of providing an audio level of 0
dBm into a 600 ohm load. It is
preferable that cartridge reproduc-
ers be equipped with 150 Hz auxil-
iary tone detectors. If reel reproduc-
ers are used with the 1052 Hz, a
25-SEN 25 Hz Sensor/Filter will
be required. A single 25-SEN con-
nected to the 1052 Program Output
will suffice for the entire system.
However, individual 25-SEN's can
be used with each reel transport if
desired.
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60 Kilowatt UHF Klystron
A new UHF klystron offering for

the first time television transmis-
sion power ratings up to 60 kilo-
watts of synchronizing -peak -power
is announced by General Electric
Company.

The new klystron, the ZM-6805,
by GE's Microwave Tube Opera-
tion (MTO) will be included in
General Electric's TV transmitter
exhibit at the National Association
of Broadcaster's show at the Conrad
Hilton hotel March 28-31. GE also
is introducing but not showing the
new 30 -kW UHF klystron (ZM-
6806) and a new ZM-6807 klystron
for aural service.

Other features include a coaxial
ceramic RF output window with
31/8 -inch coaxial output connection,
an isolated collector, and a modu-
lating anode which permits electron
beam current to be adjusted to the
proper level for aural operation at
the voltage required for the visual
amplifier.
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Ion pumps are incorporated on
each klystron type to insure that
a high degree of vacuum is main-
tained.
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TV Zoom Lens
Angerieux Corporation of Amer-

ica exhibited the 15X18E (f/2)
zoom lens with a basic focal length
capability of 18-270mm, and a
total focal length range of 18-
675mm using the range extender
turret. The complete 15X18E is an
entirely new concept in studio/
remote lenses, and a new standard
since the introduction of the first
10:1.

The short focal length of 18mm
(51° horizontal angle) has been
retained and the longer focal length
has been significantly increased
from 180mm to 270mm. The aper-
ture of f/2 (f/2.4 for the light-
weight "L" model) remains constant
throughout for focal lengths between
18 and 180mm, thereafter drop-
ping linearly to f/3 (f/3.4 for the
lightweight "L" model) for the
standard 11/4" plumbicon.

The 15X18E has a close focus-
ing distance of 25" (21.7" for the
"L" model) and still retains its full
zoom capability. With a close-up
adapter and range extender the lens
is also capable of full -screening an
object of less than one-half inch in
height. The exclusive combination
of close focusing and longer focal
length in the 15:1 makes available
new possibilities for other optical
systems.

The positioning of the range ex-
tenders is an integral part of the
lens: All are housed in a turret at
the rear of the lens which can be
remotely controlled. An entirely
new development and an essential

Rot..
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feature of the 15:1, there are two
important results: First, the need for
a sliding carriage support system is
eliminated thus reducing the weight;
second, the essential ease of con-
trolling the range extenders from
the rear of the camera by means of
a small electric motor activated by
a turret command box, a change-
over requiring only about one
second.

There are two essential differ-
ences between the 15x18 "E" and
"L" models: 1) The "L" model is
5 lbs. lighter in weight; and 2) al-

though the "L" model has a smaller
geometric aperature there is only
10% less illumination on the image
plane due to the better light trans-
mission of its thinner elements.

Circle Number 68 on Reeder Reply Card

B&W To Color Film System
A versatile process that greatly

simplifies the taking and playback
of color television programming was
shown by ABTO, Inc.

Frank L. Marx, ABTO President,
said that the new system uses ordi-
nary drug store variety black and
white film, either 16 millimeter

NOW!
TOTAL CAPABILITY

WITH THE

FAIRCHILD
INTEGRA II SYSTEM!

Capability No. 1: Easily integrated audio
components.

Capability No. 2: Simple and efficient
constructic n.

Capability No. 3: Practically any complex
audio system can be designed.

Capability No. 4: Remote control of audio
functions (optional).

Capability No. 5: Solid-state technology
provides compact, efficient, convenient
and economical audio control.

Capability No.6: Unmatched convenierce
in maintenance.

Capability No. 7: Advanced light -con-
trolled technology.

Capability No. 8: Complete freedom from
contact ncise, distortion, frequency dis-
criminatior and mechanical problems.

Capability No. 9: Noise -free and bounce -
free perfect switching.

Capability No. 10: Space-age standards
of component design and manufacture
assure highest reliability.

Capability No. 11: Complete line of ac-
cessories.

Capability No. 12: Compatible with your
existing equipment.

For complete details and new colorful Integra ll brochure write to:

FAIRCHILD Sound Equipment Corp.
10-40 45th Avenue Dept. BE -5 Long Island City, N.Y. 11101

May, 1971
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movie or 2 by 2 -inch slides. The
film is developed like any other
black and white film. It can be
aired in color as soon as it is dry.

Mr. Marx said that ABTO dem-
onstrated a prototype system incor-
porating this new process at last
year's NAB convention and that the
company has been refining the pro-
cess since that time. This year
ABTO introduced its first com-
mercial model.

The new system was designed to
simplify the taking and playback of
color TV at all levels. "It will round
out the color capabilities of large

TOOL CASES
POCKETS FOR 60 TOOLS
Same cases used by business machine
repairmen. Solid wood frame with scuff -

proof Marveloncover. All
brass hardware. Compart-
ments in base for spare
parts and a test meter.
Dimensions 18 x 13 x
4-3/4". Three styles.
Write for catalog.

54D704 $49.50

FLU Cu
ELECTRONIC ASSEMBLY TOOLS

,.7EIVOMD7
4117 N. 44th Street, Phoenix, Arizona 85018
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stations and networks as a logical
addition to other color systems.
Even greater benefits are possible
at smaller stations and by CATV
operators as well as educational,
medical and industrial users," Mr.
Marx said.
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Automation Programmer
The Broadcast Products Model

AR -2000 automation programmer
has been designed to meet AM/FM
formats. Provisions have been made
for full random access capability of
up to 36 Carousels or other multiple
cartridge units in addition to up
to 90 separate audio sources, such
as reel to reel tape equipment, time
announcers, network remote lines,
etc. The standard AR -2000 allows
the operator to preprogram up to
1000 program events. However,
greater memory capability is
available.

The 1000 events of memory can
be sub -divided into any number of
program blocks. The unit can be
programmed to play any number of
program blocks concurrently, re-
gardless of their position in memory.
All program entries are made

MODEL 510
ANALOG

FCC TYPE APPROVED

-JAN.

AM FREQUENCY
MONITORS

SI.Coni

*,01.

MODEL 520
DIGITAL

 Solid state design.
 Proportional oven control for

excellent stability.
 Fits standard relay rack.
 Remote metering available- Model 510

CalfletrOn) METRON INSTRUMENTS, INC.
1051 South Platte River Drive Denver, Colo. 80223

(303) 744-1791  TELEX 04-5729

through the use of a standard 10
digit keyboard. Two Sets of program
displays have been provided. The
upper set of displays indicates the
next event in program while the
lower set is used to look at any
event in memory.

In case of power failure all pro-
gram information in memory is sus-
tained through the use of a self-
contained, automatic battery change
over system. Through the use of an
external clock or Broadcast Prod-
ucts' 5025 Time Gate, the AR -2000
can be instructed at any time of
day to go to any given point in
memory to begin a totally different
operating format. In addition to
manual keyboard program entry an
optional punched tape programming
unit is available.
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Projector/Recorder
A new 16mm Kodak Pageant

sound projector that combines the
most up-to-date conveniences and
versatility in magnetic sound record-
ing was introduced by Eastman
Kodak Company at the convention.

The Kodak Pageant sound pro-
jector, magnetic -optical, model AV -
12M6 offering both magnetic and
optical sound playback as well as
magnetic recording, is designed for
sound editing and use in a televi-
sion film previewing room.

The magnetic recording section
of the new Pageant projector con-
tains pre -amp high and low level
inputs for microphone and high
level phonograph are provided and
are independently controlled for
mixing; separate independent master
volume control; and VU meter;
special solar cell for noiseless optical
sound pick up.

The AV -12M6 offers magnetic
sound recording on full, half, or
quarter -width film tracks at two
speeds and is equipped with a solid-
state amplifier providing a 12 -watt
`music power' output and a fre-
quency response of 20-35-000 Hz.

Supplied with the projector are
a microphone and an 11 x 6 -inch
oval speaker, giving complete capa-
bility for quality recording and play-
back. Corrections in magnetic
recording are made easily and re-
recording automatically erases the
previous recording.

To project screen images that are
brilliant from edge to edge, there
is an easy -to -operate master control

Circle Number 34 on Reader Reply Card
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lever activating motor and lamp.
The projector is equipped with a
2" f/1.6 lens and a 750 -watt lamp.
It can also accommodate a 1,000 -
watt lamp or a 1,200 -watt lamp.
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New Compact Film Processor
Jamieson Film Company's Equip-

ment Division has unveiled the
latest addition to its color film
processor line. The new processor,
designated the Compac 16/8, is
priced at $6,980. It is designed to
run 16 mm or 8 mm color film
with complete interchangeability.

According to Hugh Jamieson.
executive vice president, the Com-
pac 16/8 has the same features
and advantages found in Jamieson's
larger models. It conducts the stan-
dard ME -4 process at 20 feet per
minute. The unit takes only ten
minutes to warm up, and it has the
ability to force two stops without
slowing down.

Jamieson offers as standard
equipment on the new Compac
16/8 a 2000 -foot magazine, feed
elevator, patented tube tanks for
high picture quality and economical
cost, and a new quiet buffer
squeegee.

It also features a full set of auto-
matic controls and flow meters as
standard equipment. The processor

is a space saver because of its com-
pact integral design.

Another version, the Compac
35/16, to process 35 mm color
slides and 16 mm film interchange-
ably is also available at the same
price.

In introducing the Compac 16/8
and the Compac 35/16, Jamieson
says the pride and operating effi-
ciency of the units will enable the
smallest of television stations to
have color processing capabilities at
a cost that is compatible with their
budgets.
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Television Modulation Monitor
McMartin Industries, Inc., Omaha,

Nebraska, has expanded its broad-
cast product line to include the
TBM-5500 VHF -TV Aural Modu-
lation Monitor.

Bearing FCC Type Approval
#3-184, the TBM-5500 complies
fully with Section 73.694 of the
FCC Rules and Regulations per-
taining to frequency response, dis-
tortion, peak indication and meter
ballistics.

Every component has been
selected to insure highest reliability.
Critical cErcuitry has been placed
on plug-in cards with rack front
access by virtue of a slide -mounted
chassis.

STUDIO
MONITOR

AMPLIFIERS
by

41=esacrum.
D 40

compact
delivers 40w RMS/channel at 412
takes 13A" rack &Dace, weighs .81/ lbs.
1M distortion less than 0.3% from

1 / [Ow to 30w at 812
S/N 100dB below 30w output
price - $229 rack mount

D150

101111111.13111universal
delivers 150w RMS both channels 812
Al distortion less Than 0.1% from

1/10w to 75w at 812
S/N1 100dB laelow 75w output
takes 51/1" rack space, weighs 20 lbs.
price - $429 rack mount

D0300

power
delivers 300w RMS,ichannel at 4f2
M distortion less than 0.1% from

1-'10w to ,150w at 812
S/N1 1.00dB below 150w output at 812
Lab Standard performance and

reliability
price - $685 rack mount

All Crown amplifiers are warranteed
3 years for parts and labor. They
are 100% American -made to profes-
sional quality standards. All are
fully protected against shorts, mis-
Tiatcl and open circuits. Construe-
-ion is industrial grade for years
of continuous operation.

E0X1000, ELKAART, INDIANA 46514, U.S A.

May, 1971
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In addition to its function as a
semipeak modulation percentage
meter, the panel meter may be used,
by front panel switch selection, to
measure AM signal-to-noise, FM
signal-to-noise and input RF level.
When in the AM or FM signal-to-
noise positions, a 75 microsecond
deemphasis network is automatically
inserted into the meter amplifier
circuit.

Separate, totally -isolated, front
panel and rear chassis composite
output connectors are provided to
facilitate test measurements or the
operation of external devices.

The peak flasher may be adjusted
to fire at a preset level over a 50
to 120 percent modulation range.
Price: $1,300, F.O.B., Omaha
Delivery: May 1971
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High Energy Video Tapes
A new generation of video tapes

featuring a "High Energy" oxide
compatible with both present and
future equipment, as well as high
speed duplication, has been intro-
duced by 3M Company of St. Paul,
Minnesota.

Considered a technological break-

through by 3M, the new propri-
etary magnetic oxide is capable
of delivering substantially increased
performance in signal-to-noise,
color purity and other desirable
characteristics.

Daniel E. Denham, general man-
ager of the Magnetic Products divi-
sion, says the new cobalt -modified
ferric oxide developed by his labor-
atory researchers makes possible a
whole new series of video tapes-

some to be introduced immediately
and others to be tailor-made to
future applications. Denham says
this tape -making technology is vital
to high speed duplication systems
under development and to the
much -talked -about video cassette
systems.

The output increase over stan-
dard tapes is particularly important.

Because of multiple editing and
dubbing, most release tapes are
fourth generation copies of a master.
The signal at this stage of produc-
tion is good and useful, but down
4.5 dB in signal-to-noise from the
original.

"If the entire process is accom-
plished using 3M's 'High Energy'
tapes," he says, "a 4 dB improve-
ment can be gained over today's
release tapes. Even substituting a

more economical standard tape for
the final release tape would incur
a barely -noticeable one dB loss as
compared to conventional masters."

Denham disclosed the system will
be able to utilize three copy stations
simultaneously, duplicating at a tape
speed of 150 inches per second.
Conventional video tape duplication
is accomplished in "real time"-

SMOOTH
AND EASY
"Smooth and easy" describes
a Spartamation - programmed
station. Smooth, because the
air sound flows effortlessly,
and ever so precisely. Easy,
because Spartamation systems
are easy to operate. Easy to
understand. Convenient visual
displays show exactly what's
going on.

Smooth sound. Easy operation.
Spartamation makes it happen.

Options include network join-
ing, unlimited format expan-
sion, teletype logging, audio
consoles, AM & FM transmit-
ters, towers, and FM antennas.
(Quotations for complete pack-
age stations on request.)

11)A lOtTA ELECTRONIC CORPORATION
5851 FLORIN-PERKINS POAO SACRAMENTO, CALIFORNIA 95929 (9161 383-5353
14616 SOUTHLAWN LANE, ROCKVILLE, MARYLAND 20950 (3011 424-2920

A DIVISION OF COMPUTER EOUIPMEN I CT EiPUNAT

Circle Number 36 on Reader Reply Card

64 BROADCAST ENGINEERING



15 inches per second for quadruplex
broadcast tapes and lesser speeds
for helical tapes.
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Portable Video Switcher
A video switcher with the capa-

bilities to serve as the heart of a
professional -broadcast -quality video
production system has been intro-
duced by Ball Brothers Research
Corporation. Called the Video Pro-
duction Center, it is small enough
(19" wide by 101/2" high by 51/4"
deep) for use in applications re-
quiring portability, yet sophisticated
enough to serve as a studio unit.

The Video Production Center
allows eight separate video inputs,
from either synchronous or non -
synchronous sources. Using the
Center, you can select any of the
inputs for broadcast, preview one
signal while broadcasting another,
mix signals, "wipe" horizontally,
vertically, or corner -to -corner, and
create special effects, such as split-
screen images. And the Center can
be mounted in either a standard
EIA rack, or a sit-down console.
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New Color Camera

TeleMation, Inc. has introduced
CHROMA III, a professional
broadcast color camera.

Initial design work on CHROMA
III was begun in late October, 1971.
TeleMation's prime objectives were:
a) reduce the number and frequency
of color camera adjustments and in-
crease electronic stability by incor-
porating totally new concepts in
circuitry design; b) improve color-
imetry by developing color separa-
tion optics that would compensate
for all the known variables affecting
color reproduction in television; c)
provide true remote capability, al-
lowing a studio camera to be in-
stantly converted to a field camera
with a minimum of time and ex-
pense; at the same time allowing
no compromise in the quality of
pictures derived from the camera.

The camera incorporates a built-
in NTSC color encoder which rep-
resents a radical departure from
conventional encoder designs. Dig-
ital phase shift circuitry establishes
overall I, Q, and burst phasing
accuracy of better than 1° with no
adjustments; amplitude relationships
are held to better than 2%; a com-
pletely new balanced modulator de-
sign provides over 50 dB carrier
rejection from 0° to 60' Centi-
grade with no balance adjustments
necessary; digital balanced modula-
tors receive 3.58 MHz square waves
at precisely 90° quadrature; switch-
ing -type circuitry eliminates ampli-
tude and phase drift and supplies
clamping action during each cycle
to effectively eliminate residual car-
rier; junction matching of comple-
mentary semi -conductors provides
immunity to the effects of temper-
ature changes.

The encoder also includes cur-
rent -summing matrixing for greater
precision input clamping, mixed
highs from green and level -depen-
dent aperature correction. Color
bars generated by this circuitry are
so precise that Vectorscopes may be
eliminated as necessary set-up
equipment.

Shading is accomplished by a
single pushbutton operation. Digital
shading, a new concept in television,
provides for video level sampling
at 25 discrete points on each of the
three channels with both horizontal
and vertical integration of these
samples. After initial set, channel

CUSTOM MODEL TURNTABLE

Single lever controls 33 & 45
Speeds. Plays 45's without
adapter. Illuminated speed
indicators. Has detachable
tone arm mounting plate.

Comes with syn motor only.

INTRODUCTORY
PRICE TIP I VO

SOLD
DIRECT
OR TO
DEALERS

CUE- MASTER
STANDARD MODEL TURNTABLE
Single lever controls 33, 45 & 78
speeds. Plays 45's without adapter.

Simple rugged construction,only
3 rotating parts.

PRICE WITH 4 POLE
IND. MOTOR $145

PRICE WITH SYN.
MOTOR $169.50

s52
MONAURAL MODEL I.M

can
or write

for folder

'IRUSSCO
BROADCAST PHONO

Preamplifiers
MONAURAL &
STEREO MODELS

STEREO

; '40DEL 15 '104

RUSSCO POWER

SUPPiY UNITS
model 1 P $42

"leArSe19 Electronics Mfg.
6879 N. SUNNYSIDE, CLOVIS, CALIF.

PH. 299-4692

May, 1971
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gain is automatically modulated to
maintain exact shading corrections.

CHROMA III design ensures that
registration is drift -free. Camera
electronics incorporate deflection
circuits so stable that a 2:1 change
in deflection coil resistance produces
no detectable change in deflection
waveform or position. A digital pre-
regulator provides uniform voltage
to the camera and viewfinder result-
ing in total insensitvity to line volt-
age variations from 80 to 140 volts,
and the effects of temperature
changes on camera registration are
minimal.

Setup is also a pushbutton oper-
ation. The camera need only be
pointed at a white card with a black
central area and the appropriate
button depressed. Video gain and
pedestal level for each of the three
channels are automatically set,
thereby establishing both correct
color balance and output video level.
Solid-state memory circuits maintain
both black and white set.

Two remote control options are
available for use with CHROMA
III. Both configurations allow the
camera output to be automatically

phased to any system with up to
2,000 feet of camera cable. Output
can also be set to compensate for
external delays so that the picture
arrives at the designated switcher
in the precise time and phase as
has been system selected, requiring
no delay lines, no cable cutting,
and no external phasing.

Since full NTSC/EIA pictures
can be produced directly from the
camera head, using standard coax
cable or 2 -element, 1/2 " camera
cable, CHROMA III represents the
first truly self-contained broadcast
color camera and should prove
ideal for instant news coverage,
sports and special events remotes.
The camera can be removed from
the studio, transported to remote
locations, and be ready for oper-
ation instantly.
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TV Monitors
Two new solid state television

monitors-a 22 -inch color unit with
NTSC decoding and a 20 -inch
monochrome monitor with illumin-
ant "D" phosphor-have been
introduced by Rank Precision In-
dustries, Inc.

punch up any
remote..
and be assured
of stable color & 1:
rock -steady ff=

framing OM
The Tracor 600/610 color sub -car-
rier Generator and Countdown Unit
guarantees matching color and
raster-from source to source-
without feedback equipment, land
lines or air links.

the inherent long-term stability

of an Atomic Frequency Standard
maintains precise attention -free
phase relationships and sync
pulses at each remote site; for the
entire program. From source to
source, the color stays the same
and the raster comes on strong,
with no roll or tear.

For more information on this and other prod-
ucts manufactured by Tracor, Inc., write
or call:

Industrial Instruments
6500 Tracor Lane, Austin, Texas 78721, 512-926-2800

Both units are designed with the
same finish and overall front di-
mensions so that they present a
coordinated appearance when used
together in a stacked configuration.

They both operate on either 525
or 625 line standards.

The 22 -inch color monitor, which
is also available with PAL decod-
ing, has a new 4:3 aspect ratio tube
and is equipped with transistor
matrixing circuits to ensure a high
standard of stability. The unit has
active convergence circuits for inde-
pendent registration, with an
ergonomic layout of convergence
controls.

The monitor is equipped with
two RGB inputs and provision for
loop through of video and sync
inputs. Its display capability in-
cludes red, green, blue, complete
color or monochrome. Front panel
controls include power on/off, in-
put 1/2 selector, brightness, contrast,
remote/local control, focus and a
color selector switch. Remote con-
trols are also available.

The new 20 -inch monochrome
monitor has a number of outstand-
ing features, including scan gener-
ators of high linearity and stability,
two video inputs with electronic
switch selection, a notch filter to
give a 12 dB notch at the color
sub -carrier frequency, and an inde-
pendent solid state e.h.t. generator
providing a stabilized supply at low
impedance.
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Alignment Tape
Featured products at Nortronics

booth included a new professional
cassette alignment tape by Nor-
tronics Company, Inc., the world's
largest manufacturer of magnetic
tape heads. The test tape incorpo-
rates a zero reference tone and a
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complete range of frequency re-
sponses (DIN standard) in addition
to azimuth alignment.

"This is one of a series of align-
ment tapes and recorder accessories
being added to the Nortronics line",
reports Roger Czerniak, Distributor
Sales Manager. The test tape is
available through Nortronics Distri-
butors at $21 each.

Nortronics' display at the NAB
convention also included VTR audio
head replacement and relapping
service, professional tape/head liq-
uid or spray cleaner, Ampex and
Scully head nest rebuilding service,
and multi -channel head relapping
service.
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100. EDISON ELECTRONICS
DIVISION - McGraw -Edison
Company. A Daven Delay Line
Buyer's Guide (DL270) has been
developed to assist system and cir-
cuit designers in specifying high
performance minimum cost delay
lines for their systems and circuits.
This brochure provides a valuable
glossary of terms and formulas. It
also offers technical and cost appli-
cation details.

101. GENERAL AUTOMA-
TION, INC.-A new six -page bro-
chure describing operating systems
for General Automation's powerful
System 18/30 Computer is now
available. These versatile operating
systems extend the performance and
capacity of System 18/30 Comput-
ers and make them especially suited

for high-performance industrial au-
tomation and control applications
as well as scientific, communications
and business activities. The new
two-color brochure describes five
operating systems: (1) Real Time
Operating System-a combined
real-time foreground multi -program-
ming executive and a user -oriented
background batch operating system,
(2) Real Time Executive-a small
efficient real-time executive, (3)
Disk Based Operating System-a
flexible user -oriented batch operat-
ing system, (4) Time -Shared Super-
visory System-a flexible fore-
ground/background operating sys-
tem that is IBM 1800 compatible,
and (5) Disk Monitor System-a
disk -oriented batch processing sys-
tem that is IBM 1130 Compatible.

(Continued on page 68)

VS -150A VIDEO SWITCHER-FADER

VS -151A PRODUCTION SWITCHER

VS -152A PRODUCTION SWITCHER

VS -153A PRODUCTION SWITCHER

Now you can

save up to 100% on
video program control equipment.

No ... we're not having a sale. Our building didn't burn
down and we haven't lost our lease. But you can save 50
to 100 percent when you buy DYNAIR Series -150 vertical
interval program control equipment.

How? You'll find out quickly when you check the prices
of comparable equipment of other manufacturers. For the
same capability, you will pay from two to three times as
much. And you probably won't get the quality and reliability
of DYNAI R equipment.

On DYNAIR program switchers, you won't find cheap,
troublesome sliding fader potentiometers; we use quality
gear -driven, locking split -lever controls. Nor will you find
other inexpensive and unreliable components. The 150 Series
uses the latest silicon solid-state devices available - over 80
percent of which are in integrated -circuit form - the same
quality components and temperature -compensated circuitry
used in our broadcast and aerospace equipment. Fully color
delay compensated too.

If you take time to compare ... you'll buy DYNAIR.

DYNAIR ELECTRONICS, INC.
6360 FEDERAL BOULEVARD
SAN DIEGO, CALIFORNIA 92114
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BIRMINGHAM TAPE

CARTRIDGE

CO.

TAKE ADVANTAGE OF OUR
REPAIR & RELOAD SERVICE

* CARTRIDGES CLEANED LIKE NEW
* HUB & SIDE LABELING

* LOADED WITH 156 SCOTCH -TAPE

* 24 HOUR SERVICE

* WORK BY EXPERIENCED PERSONNEL

* NEEDED PARTS REPLACED AT A VERY
LOW PRICE

* GUARANTEED TO YOUR SATISFACTION

LET US ADD YOU TO OUR MORE THAN
400 REGULAR SATISFIED BROADCAST
CLIENTS AND RECEIVE A SPECIAL 5%
DISCOUNT PLUS PREPAY THE RETURN
OF YOUR RELOADED CARTRIDGES, PRO-
VIDED YOU MENTION THIS AD.

FACTORY AUTHORIZED
DISTRIBUTOR FOR NEW
FIDELIPAC CARTRIDGES

FOR QUANTITY ORDER CALL OR
WRITE FOR SPECIAL PRICE

BIRMINGHAM TAPE
CARTRIDGE CO.

P.O.BOX 217 PINSON, ALA., 35126
PHONE 205 681-9637

(JACK HERRING PRES.)
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PHOTO BY JAY MAISEL

((

m
sorry -

but its
none of my business.

You've seen it happen.
Our anguished cities teeter on collapse,

and the suburbs turn their backs.
A man falls down in the street, and no

one stops to help.
It seems that everywhere relationships

have broken down. Starting with our
broken relationship with God. And

ending in our growing disregard
for the other fellow.

It's true that maybe you, personally,
can't change the whole world. But it's
remarkable what one person can do,

when he makes up his mind.
Why not start today, in your church or
synagogue? A visit in the place where

the rule of the house is "Love thy
neighbor as thyself" is always a great

place to start great endeavors.
How can you help? Write for free booklet,
The Turning Point, Religion .0,
In American Life, 184 Fifth '
Ave., New York, N. Y.10010. ,

Advertising contributed for the public good

102. THE HICKOK ELEC-
TRICAL INSTRUMENT CO.-
The newly published Hickok Ser-
vice Test Instruments 1971 Cata-
log contains photographs, con-
densed specifications and prices for
Hickok tube testers, transistor test-
ers, oscilloscopes and signal genera-
tors. These instruments are used in
industrial, communications, labora-
tory and service technicians' appli-
cations. Both bench top and port-
able models are shown.

103. METROLOGIC INSTRU-
MENTS, INC.-A new 32 -page
catalog featuring helium -neon gas
lasers for industrial, research, and
educational applications has just
been published by Metrologic In-
struments. Seven laser models rang-
ing in price from $99.50 to $275
are described and illustrated. Laser
education kits designed for optics
experiments in school science de-
partments also are prominently fea-
tured. In addition, the catalog cov-
ers Metrologic's laser communicator
and holographic systems. Complete
details on power supplies and power
supply kits, optics benches, photo-
meter, and laser accessories are also
provided. The catalog gives price

cross-reference page simplifies the
selection of equipment. An optimum
combination of safety and utility
makes the lasers especially suited
for such applications as holographic
recording and projection, alignment,
interferometry, optics instruction,
communications, metrology, laser
research, and spectroscopy.

104. PHELPS DODGE COM-
MUNICATIONS CO. - CufilTm a
new copper corrugated, air dielec-
tric, coaxial cable is covered in a
four -page catalog. The new literature
describes Cufi1TM in detail includ-
ing complete electrical and mechan-
ical data as well as shipping infor-
mation on the cable in Vs " dia-
meter and 15/s" diameter sizes. A
cutaway illustration depicting con-
struction is incorporated as are
illustrations of available matching
connectors. Connector design fea-
tures are shown in diagram and a
dimension chart which correlates the
available connector with the appro-
priate cable size is included. Also
offered are curves on "attenuation
vs. frequency" and "average power

rating in air at 40°C." Accessories
are listed including cable grips,
guide ring hangers, stainless steel
strapping, splice protection kit and
grounding kit.

105. RAYTHEON COMPANY
-Sorensen SRL series low voltage,
regulated solid-state DC power sup-
plies featuring an exclusive quick
set and check built-in overvoltage
protector are described in a new
brochure. Complete mechanical and
electrical specifications are listed for
14 models with output voltages
ranging from 0-10 VDC to 0-60
VDC and output current ranges up
to 100 amperes.

106. RCA-A new booklet en-
titled, "Solid -State Power Circuit
Modules-High-Power Arrays", is
now available. This booklet de-
scribes a new design approach to
high -power solid-state circuits: ar-
rays of power transistors, rectifiers,
and resistors to 300 A and 800 W
using "hybrid" techniques. Specific
by -type descriptions of a number
of individual inverter, switching,
output, and unconnected arrays, in-
cluding circuit diagrams and appli-
cations information are also in-
cluded. More general material
covers the array concept, the basic
arrays, and the array building
blocks.

107. RF SYSTEMS, INC.-A
new series of catalog data pages
describing the firm's CATV anten-
nas and systems is now available.
The "Astroscat" parabolic antenna
in diameters from 20' to 60' is
described, along with the "Mini-
scat" antenna which is a simplified
version of "Astroscat". YAGI an-
tennas for CATV systems are said
to be ruggedized, available in 6 and
10 element models. Various series
of RF Yagi antennas are specified
for channels 2 through 13. High
performance "Astrolog" antennas
for broadband CATV arrays are
listed as having high front -to -back
ratios, low lobe profile, low VSWR
and low loss. Front -to -back ratios
are stated to be 25 to 30 dB. "Astro
Yagi" antennas for channels 2 to
13 and FM are designed for easy
installation, and provide high gain
characteristics. Each catalog page
contains complete mechanical and
electrical specifications for the
product.

(Continued on page 70)
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International Law
International Telecommunications And International

Law: The Regulation Of The Radio Spectrum. That's a
long title for a new book out by David M. Leive . . .

and its about 400 pages of must reading if control of
the spectrum means anything to you.

While the text could stand alone as a reference
book, it also is important in that Leive makes several
recommendations for way and means of improving
the international regulatory regime. Should stand as a
welcome contribution to the subject.

This one is available through A. W. SIJTHOFF/
LEYDEN, OCEANA PUBLICATIONS, INC., Dobbs
Ferry, N.Y.

Closed Circuit TV
Closed -Circuit Television Handbook serves as a

ready guide to the prospective user, as well as the in-
staller of CCTV. Leon A. Wortman explains the basic
concepts of CCTV systems in an easy -to -understand
language.

The equipment requirements-from a simple system
with only one camera and one monitor to exotic sys-
tems connected by many miles of microwave relays-
are given. Many applications where closed-circuit TV
is already being used are pictured and explained; these
will help serve as a basis in planning other systems.
The actual circuits used in modern systems are given.

New information on video tape recordings and re-
corders has also been included. A list of the various
manufacturers supplying equipment is given in the
appendix.

This book is available through THE BOBBS-MER-
RILL CO., INC., 4300 W. 62nd Street, Indianapolis,
Ind. 46206.

TV Maintenance
Television Systems Maintenance combines the latest

techniques the standardization of television systems
maintenance procedures with a complete analysis of
system malfunctions. A certain amount of fundamental
systems theory has been included where important in
maintenance practice.

Harold Ennes treats the television system as a col-
lection and integration of units for selecting, combin-
ing, and transmitting video and audio signals. Compre-
hensive discussions are included for all units from the
studio switcher inputs to the transmitter output.

Numerous easy -to -follow diagrams, line drawings
and actual photos enhance the author's practical expla-
nations. The book is designed to serve the need for a
ready reference for broadcast station personnel, as well
as a basic text for home study or classroom use.

This book is available through THE BOBBS-MER-
RILL CO., INC., 4300 W. 62nd Street, Indianapolis,
Ind. 46206.

EVALUATE VIDEO TAPES

Off-line
using the new

RECORTEC

VIDEO TAPE
EVALUATOR

 Display total number of edge damages.
 Display total number of surface defects.

 Display total tape time.
 Tape fully cleaned, uniformly packed and

degaussed.

Longitudinal testing of video tapes at high speed
makes it possible to evaluate and rewind a one -
hour reel in 10 minutes. Tape edge damage which
can cause control signal variations and audio drop-
outs is readily identified. Detected video dropouts
exhibit excellent correlation with results obtained
by evaluating the same tape on a VTR.

If your operation requires testing of tapes, this
equipment will quickly pay for itself by keeping
your valuable VTR for more productive applications.
Additional savings can be obtained by rehabilitating
tapes and reducing VTR head wear.

Write or call us for details. Phone (415) 961-8821

RECORTEC, INC.
160 East Dana St., Mountain View, California 94040

May, 1971
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CATV SCOPE
(Continued from page 18)

munications link can be used for
transmitting cable signals to the
monitoring facility. Since it would

TV

DEMODS

AMP

ICROWAVE

XMTR

Fig. 6

be costly to monitor all channels
simultantously using this technique,
a scanner system can be used to
allow visual appraisal of each tele-
vision channel, one after the other.
The equipment requirements are
depicted in Figure 6. Here, switches
Si and S2 functionally represent the
electronic scanner. Using this tech-
nique the microwave or optical com-
munications link need have capacity
for only one television channel.

It is technically feasible to pro-

vide fault reporting capabilities at
all or selected amplifier locations.
This would make it easier to lo-
calize the section of the system re-
quiring maintenance. Unfortunately,
all of the required hardware is not
yet available on an off -the -shelf
basis. Using modern micro -elec-
tronic devices readily lend them-
selves to use in such applications.

Even with only head end fault
alarm and all -channel monitoring
capabilities, the service manager
should be able to react quickly to
any off -normal situation.

Free Transmitter

1947 Model

Westinghouse 506B-2
Contact John Tucker

KANU-FM

University

of Kansas

Lawrence, Kan. 66044

the new
mcmartin consoles

The new 8 -mixer McMartin consoles feature outstand-
ing flexibility, ease of operation and clean-cut styling.
All modules are plug-in. Up to 27 inputs may be ac-
commodated. Highest quality components, including
maintainable step -type attenuators, are used.
Typical program circuit program specifications are:
±0.5 dB frequency response; distortion of 0.5%, 20 to
20,000 Hz; and signal-to-noise ratio of 74 dB for all
models. Full cue, intercom and monitor facilities are
standard.
Mono, stereo or dual channel models are available.
The new McMartin B-800 series consoles deliver per-
formance, operating flexibility and are priced right.

MONAURAL
B-801 $2,350.

STEREO
B-802 $3,200.

DUAL CHANNEL
B-803 $2,650.

For details, contact:
Broadcast Product Manager

McMartin
me m rl in industries, inc.
(iOri north thirteenth street
onaleu. liebritska  08102

Tech Data
(Continued from page 68)

108. RHG ELECTRONICS LA-
BORATORY, INC.-A new 12 -

page catalog (No. 71A) describing
their line of microwave relay links,
transmitters, receivers and compo-
nents is now available. The new
catalog contains detailed specifica-
tions on over 500 individual models
of microwave FM transmitters, re-
ceivers, linear and log amplifiers,
discriminators, mixers and mixer
preamplifiers. Four pages describe
and illustrate FM microwave re-
lay equipment including air-to-air
and air -to -ground relay links and
portable and fixed ground stations.
Photos and technical specifications
describe the various models and
their combinations.

109. SIGNAL ANALYSIS IN-
DUSTRIES CORP. -A detailed
discussion of correlation and prob-
ability analysis and signal enhance-
ment is contained in a 20 -page tech-
nical bulletin prepared by Dr. Ira
M. Langenthal, Director of Re-
search and Development, Signal
Analysis Industries Corporation. As
discussed in the bulletin-TB14-
probability analysis is concerned
with the amplitude characteristics
of a signal while the correlation and
signal enhancement portions deal
with the dynamic properties. The
bulletin explains random variables,
distributions and densities involved
in probability analysis and concepts
and properties of correlation func-
tions and signal enhancement. Nu-
merous illustrations and examples
of various functions are included
along with pertinent equations. Pho-
tos of oscilloscopes presentations
and block diagrams are also pre-
sented.

110. SOS PHOTO-CINE-OP-
TICS, INC.-A new soft cover, 60 -
page Lighting Equipment Book is
now available. According to Dom
Capano, president, the book took
six months to compile. "We put in
everything we sell in lighting for
motion pictures, television and still
photography", Mr. Capano said,
"and to our knowledge it's the first
truly comprehensive buying guide in
the industry. You no longer have
to go through dozens of catalogs to
get the lighting information you
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need. We've put it all between the
covers of one book".

Represented are over 1700 light-
ing equipment products from 70
manufacturers, including Bardwell
& McAlister, Colortran, Mole -Rich-
ardson, Lowell, Century, Kliegl,
Strong, Pic Stands, Adapt -A -Cases,
Sylvania and General Electric. Cov-
erage includes diagrammatic plans
for studios with coordinated basic
lighting outfits, the most compre-
hensive list of professional lamps
ever compiled, and complete de-
tailed descriptions on: lighting heads
and immediate accessories; portable
lighting; lighting cases; stands,
mounting and support equipment;
dimmers and electrical controls;
electrical supplies and accessories;
reflectors; grip equipment; color
media; miscellaneous and special
effects items. (This book is avail-
able free of charge only to those
involved in professional motion pic-
tures and television.)

111. SPECTROL ELECTRON-
ICS CORPORATION-A new
two-color, two -page data sheet is
now available from Spectrol describ-
ing the Model 534 ten -turn wire -
wound pot. The sheet contains an
actual size product photo, dimen-
sional drawings, specificiations,
power rating chart and standard re-
sistance element data.

112. SYLVANIA ELECTRIC
PRODUCTS INC.-The Electronic
Tube Division of GTE Sylvania In-
corporated is offering a 65 -page
reference brochure which gives char-
acteristics of over 2,000 types of
receiving tubes. The comprehensive
brochure has been published to pro-
vide fast information on principal
electrical and physical properties of
popular electron receiving tubes, in-
cluding the latest designs for color
television sets. Data is given for
both GTE Sylvania tubes and those
of other manufacturers.

113. TELTRON, INC.-The
complete line of Vidicon camera
tubes is presented in the new Short
Form and catalog is now available.
The Teltron Vidicon line ranges
from Infra -Red Sensitive tubes-
like the TV 2000 to the very high
performance types like the TV
8000. Also included in the line are
the more familiar types like the
7735B, 8051 and 80541B, along

with the 2/3" 8823 and the 1/2"
TV 9000.

114. TRYGON ELECTRONICS,
INC.-A new 64 -page Power Sup-
ply Handbook and Catalog of Try-
gon Power Supplies and power mod-
ules for systems, laboratory and
OEM applications is now available.
Trygon's complete line of transis-
torized DC power supplies and ver-
satile rack adapters is included. This
new handbook now includes infor-
mation on the Super Trypack power
module series recently introduced to
industry. Updated information is
also given on standard power sup-
ply models of UL design which can
be assembled into systems or or-
dered fully wired and assembled or
as separate units for customer as-
sembly. Performance specifications
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Canon USA, Inc. 7

Coast Navigation School 12
Cohu Electronics, Inc. 1

Crown International 63

Ditch Witch A Div. of
Charles Machine Works 18

Dynair Electronics, Corp. 67

Eastman Kodak Company 16a
Electro-Voice, Inc. Cover 2
Fairchild Sound Equipment Corp. 61

Freeland Products Co. 71

Gates Radio Company
Div. of Harris Intertype 8

The Grass Valley Group, Inc. 3

Philip A. Hunt Chemical Corp. 34-35
International Tapetronics Corporation .... 37
Jampro Antenna Co. 60
Jensen Tools and Alloys 62

Liberty Industries, Inc. 58
3M Company, Magnetic Products Div. ...52-53
McMartin Industries, Inc. 70
Metron Instruments, Inc. 62
Mincom Div. of 3M 29
Minneapolis Magnetics, Inc. 58
North American Philips, Corp. AKG Div. 14

Photo Research A Div. of Kollmorgen Corp. 11
Power Optics 41

Recortec, Inc. 69
Russco Electronics Mfg. Co. 65

Sparta Electronic Corp. 55, 64
Spotmaster 10, 12, 57
Stanton Magnetics, Incorporated 41

Switchcraft, Inc. 49
Taber Manufacturing & Eng. Co. 13
Taco Co. 51
Teledyne Isotopes 59
Television Technology, Corp. 57
Time and Frequency

Technology, Inc. Cover 4
Tram, Inc. 66
Tri Ex Tower Corp. 13

Xcelite, Inc. 15

and complete price information on
over 200 power supply models for
rack or bench use is included.

115. WESTINGHOUSE ELEC-
TRIC CORP.-A new, illustrated
catalog provides important data on
over 100 cathode ray tubes (CRT's)
for industrial and military applica-
tions. The 20 -page catalog is both
a guide to specific cathode ray
tubes and a demonstration of cap-
ability for the design and manu-
facture of CRT's for special appli-
cations.

GET

SECOND
LIFE

FROM YOUR
POWER TUBES

. . . at about 50% of
original cost!

Emission life of a thoriated tungsten
filament depends on carbon evapor-
ation. When the carbon is depleted,
emission drops. Until now, you were
in for an expensive replacement!

Now Freeland Products offers expert
reprocessing of certain types of
thoriated filament tubes. Our service
is backed by a warranty and over
30 years experience.

Send today for descriptive brochure
and price list. Freeland reprocessing
assures FULL AVERAGE EMISSION
LIFE of new tubes-yet you'll save
up to 50% of original cost!

Scores of Satisfied
Customers

WAOK KHOF
KBCL KHOM
KBHS KHOU
WBKH WHAL
KCIJ WHAS
KCIM WHB
WCCO WIRK
WCMI WJCW
WIDAE WJDX
WDAK WJLS
KELI WKIZ
WEEB
KFDA KLIKLCNV

WFOR
KGBC KOKEWMRI

KGUD KOMA
WGNY

And Many More!

KPQ
WPLO
KXXK
WQAM
WQMV
WRUF
WSMB
WTAE
WTIX
KVAL
KVOL
KWHI
WWST
WYESTV
WPRS
WVHI

Freeland Products Co.
3233 Conti St.  New Orleans, La. 70119

504/922.9223
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PROFESSIONAL MINICII Radio Station For Sale

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

AMPEX SERVICE COMPANY
A Department Of Ampex Corporation

500 Radler Drive, Glendale, California 91201
(213) 245-9373

Service center for repair, modification, re-
building of all Ampex helical -scan video re-
corders and associated equipment. Also the

complete Ampex au-
dio line.[AMPEX

WALTER F. KEAN
CONSULTING RADIO ENGINEERS

19 E. Quincy Street
Riverside, Illinois 60546

(A Chicago Suburb)

Phone 312-447-2401
Member AFCCE

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY

MEASURING SERVICE
SPECIALISTS FOR AM -FM -TV

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

COMMERCIAL RADIO
MONITORING CO.
PRECISION FREQUENCY

MEASUREMENTS

AM -FM -TV

103 S. Market St., Lee's Summit, Mo.
Phone Kansas City, Laclede 4-3777

COURTRIGHT
ENGINEERING

MORRIS COURTRIGHT, Jr., P.E.
Automation - Applications Field Engineering

ELECTRICAL AND BROADCASTIN3
Route No. 1, Box 854A, Flagstaff, Ariz. 86001

Phone (602) 774-8206

RALPH E. EVANS ASSOCIATES
Consulting Radio Engineers
AM - FM - TV - CATV - ITFS
3500 North Sherman Blvd.

MILWAUKEE, WISCONSIN 53216
Phone: 414-442-4210

Advertis'ng rates in Classified Section are
15e per word, each insertion, and must he ac-
companied by cash to insure publication.

Each initial or abbreviation counts a full
word. Upper case words, 300 each.

Mininmm 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.

Equipment Wanted

URGENTLY WANTED-Frequency and
modulation monitor within range of
Channel 21. Also slide projector for TP-
11 multiplexer. Contact John Randolph,
WANC-TV, Ashville, N.C. 704-254-4663.

5-71 -lt

Equipment for Sale

AUDIMAX Ills, Model 445. First offer
over $1075! CnB Studios 3415 Beresford
Avenue. Belmont, California 94002.

5-71-2t

FOR SALE: To be Dismantled and re-
moved. Steel tower 210 foot, four corn-
ered, for Radio and TV antenna support,
Bethlehem Steel make, excellent shape,
painted proper FAA requirement, never
damaged.
Complete With:
1-Antenna, TV, type RCA TF6AH, six
bay batwing type, mounted on above
tower, less feedlines, lightening protec-
tion.
1-Antenna Western Electric FM type,
eight bay, power gain 5 complete with
matching network, for 88-108 megacycles,
undamaged, intact, fifty one ohm feed.
For further information write Seattle
Community College. Purchasing Office,
401 Queen Anne Avenue North, Seattle,
Washington 98109.

FOR SALE: 5000 watt Westinghouse trans-
mitter -1949 model-modulators and final
891-R and 892-R tubes, make offer-must
see to appreciate. P. 0. box 26064 Los
Angeles, California. Zip 90026. 5-71-2t

1 Magnecord Tape Player PT -6; 1 RCA
Speech Input Consolette Type 76-B2
WPRT Radio Station Box 591, Prestons-
burg. Ky. 41653. 5-71-1t

RCA Transmitter Type TT -5, water-cooled
-(Ch. 2) used as a spare at the above
location until October 1, 1969. Equipment
still installed; to be sold as is. Buyer to
remove, $5,000. L. A. Pierce, 630 N.
McClurg Court, Chicago, Illinois 60611.
(12) WH 4-6000. 1-71-tf

Complete Tape Duplicating System. Con-
vertible 8-track/4-track. 1" Master andBin with Ten 1,:i" Slaves. Reliable,
Trouble -free Operation. Some Support
Equipment Available. Greatly Reduced
Price. P. 0. Box 65856, Los Angeles,
Calif. 90065. Stn. 967 3-71-4t

For Sale-two Gates model SA -39 limi-
ters excellent condition-$225 each. One
Hewlett-Packard model 335 FM fre-quency modulation monitor - $275.
WSOM, Salem. Ohio 44460-Phone 222-
1011, area code 216. 4-71-2t

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. 9-70-tf

HELIAX-STYROFLEX. Large stocks -
bargain price - tested and certified.
Write/call for price and stock list. Sier-
ra -Western Electric. Box 23872, Oakland,
Calif. 94623. Tele: (415) 832-3527. 1-71-tf

Finest RF coils, contactors, switches, cus-
tom ATU systems built for customers or
dealers. Write or phone for catalogue.
Geleco Electronics Ltd., 2 Thorncliffe
Park Drive, Toronto 17, Ontario. Phone
416-421-5631. 8-70-tf

"New & Used Towers, Buy, Sell or Trade,
Erect, Bill Angle, 919-752-3040, Box 55,
Greenville, N.C. 27834." 2-71-tf

5,000 Watt RADIO STATION, EASTERN
ARIZONA. $195,000 . . 29% down. P. 0.
Box 880, Willcox, Arizona, 3-71-4t

Help Wanted

HELP WANTED: Experienced announcer
with first phone, contact Fred Hepner
Radio KCNO Alturas, California 916-233-
2713. 5-71-2t

WANTED, TV studio technicians . . . ex-
perience preferred. Union Shop ... fringe
benefits . . Equal Opportunity Employer
. . . Send resume to Engineering Depart..
ment, WNAC-TV, RKO General Building,
Government Center . . Boston, Mass.

3-71-4t

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 Broadcasters.

11-68-tf

Training

To advance in electronics, knowledge and
ability are required. Grantham offers
correspondence and resident instruction.
in depth, leading to the degree of Asso-
ciate in Science in Electronics Engineer-
ing. G. I. 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. 80266. Phone 213-
379-4461, 1-69-tf

IMMEDIATE OPENINGS: Qualify for any
of the following positions: RCA CCTV
Equipment, monochrome or color. Sales-
men - TV Systems Engineers - Project
Engineers - Supervisors - Managers -
Maintenance Technicians - Video Engi-
neers - to work either New York, Penn-
sylvania. New Jersey or California area.
Write: RCA Rep.. P. 0 Box 268, New
Hyde Park. New York 11040. 4-70-tf

Services

CRYSTAL & MONITOR SERVICE. Fre-
quency change, repair or replacement of
oven type broadcast crystals. Also fre-
quency change and recalibration or repair
of AM frequency monitors. and H -P FM
monitors. Fast service at reasonable
prices, 30 years experience! Call or write:
Eidson Electronic Co. Box 96, Temple,
Tx. 76501. Pho. 817 773-3901. 9-70-12t

B. F. CUSTOM CASSETTE CARTRIDGE
DUPLICATION. In cassette duplicating
one to four channels. Editing master tape
and pulsing for slide films. Storycraft
Service Corporation, 18630 Detroit Ave-
nue. Lakewood, Ohio 44107. (216) 221-
4722. 1-71-6t
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We've got
your lens!

Broadcast or CCTV, manual or mctor, 1" or 1N"
plumbicon or 1", %" vidicon-Canon's almost
sure to have just the size and performance you
need, plus extra features you can't afford to
pass up.

There are good reasons why the big names use
Canon lenses when they build their cameras-
and it's not just price or range. It's also to get
the optimum in clear, sharp images for any
TV need.

Check our new pride, for example: Canon
TV Zoom Lens P17X30B2. Even with a zoom
ratio of 17X, the relative aperture at maxi-
mum focal length is F2.5 (440-500mm).
At 30-440mm it's an impressive F2.2.

Sound Scoopic 2C0

P17X30B2

14
This lens is most suitable for telecasting in dim

light conditions, providing ideal pictures for field
events in huge open areas like race tracks and

athletic fields.
Here are a few examples of the whole

Canon line.

CANON U.S.A., INC.: 64-10 Queens Blvd., Woodside, New York 11377, U.S.A. (Phone) 212-478-
5600 CANON OPTICS & BUSINESS MACHINES CO., INC.: 3113 Wilshire Blvd., Los Angeles,
California 90005, U.S.A. CANON AMSTERDAM N.V.: Gebouw 70, Schiphol Oost, Holland
CANON LATIN AMERICA, INC.: Apartado 7022, Panama 5, Panama CANON INC.: 9-9, Ginza
5-chome, Chuo-ku, Tokyo 104, Japan
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1W'
plumbicon
1"
plumbicon

1" vidicon

Manual Servorized/Motorized

P17X30B2
P10X20 P1OX2OB4
PV1OX16
PV10X15B
V10X15 V10X15R(DC)
V6X16 V6X16R AC/DC)
V5X20 V4X25R
V4X25 AC/DC, EE)

J10X13
vidicon IRCH

J4X12

For 1" vidicon cameras, try the
Canon fixed focal length lenses;
they range from 100mm to 13mm.

Professional 16mm movie photo-
graphy takes on a new simultane-
ous sound recording dimension
with the Canon Sound Scoopic
200 ( 200 ft. film magazine).

Canon



3rd generation
TV monitor:
UHF & VHF
off -the -air monitoring,
up to 18 months
between calibrations

The 701 gives you accurate, stable monitoring
of aural and visual frequency, and percent aural
modulation, with digital readout. And, it is FCC
Type Approved (3-187) when directly connected
to a transmitter.

What's more, the 701 uses frequency synthesis
in its design! It needs calibration only every 6
months for UHF and only every 18 months for
VHF.

In addition, without further FCC initial type ap-
proval, the 701 lets you make off -the -air mea-
surements of transmitters at remote location.
And, because of its built-in sensitivity and selec-
tivity, you don't need an external RF amplifier
for such applications. This also substantially im-
proves intermodulation products.

When frequency calibration is needed, TFT's
exclusive Oscillator Exchange Program makes it
easy. Because the 701 uses an independent, plug-
in oscillator, you can buy an extra standby unit,
factory calibrated and ready for use. Then, when
the original is at the factory, just plug-in the
standby for continuous, in -frequency operation.

Or, as an option, you can add a TFT Model 710
WWVB Receiver to the basic 701 package, for use
in calibrating the internal frequency standard and
for general purpose use.

Versatility is another advantage of the 701. By
merely depressing a single button on the front
panel, you can convert the two frequency errror
counters to a general purpose, 6 -digit frequency
counter.

You can also have automated logging. Outputs
are provided on the rear panel. All you do is hook
up a TFT Model 705 Automatic Logging Adapter
and Digital Clock, right alongside the 701.

Other options and accessories include an off -
frequency and over modulation alarm and the
Model 712 Tracking Audio Oscillator/ Distortion
Analyzer. The 712 mounts on top of the 701 to
give you a complete system for off -the -air mea-
surement of aural transmitters. Or, you can use
the 712 as an independent instrument.

For complete specifications on TFT's 3rd gen-
eration TV monitor and/or a demonstration, call
or write:

14
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10 MHz counter input
or 1 MHz time base output

 Built-in digital
modulation calibrator

 Built-in
signal attenuator

 Signal level
indicator light

 Switch for checking
Inter -carrier FM

due to visual modulation
Model 705
Automatic Logging Adapter
and Digital Clock
mounted with Model 701

17.177_ P.O. BOX 2072, SUNNY VALE, CA. 94087 (408)2452536
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