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REMOTELY
GONTROLLED
GAMERA
SYSTEMS

Iol" News & Weather Presentations
’ Workshop & Demonstrations
Interviews & Panel shows
Commercial Video Taping
Special Effects

With the P.O.l. Remote Camera Control System it is
possible to precisely set shots for repetitive exact
recall:

Pedestal Height ... Pan...Tilt...
Zoom. .. Focus...lris.

The Shot-Setting Panel provides for up to ten shots,
each of which may be carefully pre-set in rehearsal
under the complete control of a production staff.

The speed of the shot-to-shot transitions may be
varied to suit the situation.

Each shot is recalled, on air, by the simple pressing
of appropriate shot buttons. If a subject should move
from prearranged pattern, on-air adjustments can
be made at the Control Panel. The pre-set shots may
be used in predetermined sequence or at will, de-
pending on the nature of the production.

Investigate the P.O.l. Remote Control System as a
production aid, it will open your eyes to unlimited
possibilities, not only in production but in the eco-
nomic aspects of automated camera control.

We invite inquiries on this equipment and urge you
to request our material describing it, together with
a list of stations now using it.
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Look What You Miss
= » | When You

Y+ Don’t

| Comparison

. | Shop

You miss thz difference between production
switchers incorporating only present-day
. engineering practices and THE ONE that
‘ \ gives advarced technical capability at a com-

parable price. Comparison shows that just
ore choice will put this advanced technology
te work in your control room—Cohu’s 9300
Series Prcduction Video Switcher.

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

< .'... DIGITAL LOGIC » State-of-the-
art computer technology, per-

g, s ; :
J) mits automation expansion,
II”,a simplified cabling
4 FULL COLOR TIMING » Even

under all double reentry condi-
) tions, all output buses

7 TALLY TRANSFER o Full tally op-
?’, erat:on while rehearsing or taping
liz

l /P off preset or preview channels
P

4

hy

Hhet

J/ REDUNDANT POWER SUPPLIES

Single failure will not interrupt
programming

TWO BUTTON" INMIBIT « Locks out
accidental transitions

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

AUTOMATIC FADE TO BLACK/FADE
UP TRANSITIONS « Simplifies fades,
eliminates errors

NONSYNCHRONOUS TRANSITIONS
WITHOUT VISUAL PICTURE DISRUPTION
Eliminates all nonsynchronous ‘‘hot cuts"

7" AUTOMATIC COMPOSITE / NON COMPOSITE
SELECTION « No input mede selection required

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

hensive shopging guide explaining 26 key elements to
consider during your switcher evaluation.

r
% Copies are available from your nearest Cohu representative
or by contacting the televisicn prod-
\s J uct line manager direct at Box 623, ¢
San Diego, Californiz 92112, TWX: eLecrrornics.inc

910-335-1244, Tele: 714-277-6700. EZTNTTY A=
SEE US AT WESCODN-LOS ANGELES-COHU BOOTH 3065, AUG. 25-28, 1970
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DIRECT CURRENT
FROM D. C.

August, 1970
By Howard T. Head

Commission Proposes CATV Technical Standards

The Commission has proposed the adoption of Technical Standards which would
govern the performance of cable television systems. At the same time, the
Commission also invited comments on a proposal that the Commission require
a minimum of 20 to 40 channels of service, two-way transmission, and the
provision of individual community channels.

The Technical Standards were first proposed to the Commission by a firm
of consulting engineers. Minimum requirements would be established for
such matters as subscriber signal level, return loss, linearity, and uni-
formity of response. Conspicuously missing, however, are requirements
relating to "ghosting", or maintenance of phase relationships.

A similar proposal is also under study by Canada's Department of Communi-
cations (DOC) which, under Canadian law, has the authority to prescribe
technical regulations not only for CATV systems but for all commercial
receiving stations. Although the Canadian proposal is similar to that of
the FCC, the DOC Standards generally represent tighter technical controls
than those proposed for the U.S.

AM Stereo Being Demonstrated in Mexico

An AM station in Tiajuana is broadcasting in stereo. Although proposals
for tests of AM stereo have been made in the U.S., the Commission has not
acted and consequently the present tests are being conducted "south of the
border".

The stereo separation is accomplished by presenting only the left channel
modulation on the lower sideband, and the right channel modulation on the
upper sideband. When an ordinary receiver is tuned directly to the carrier,
normal monaural reception is achieved. To obtain the stereo effect, two
unmodified receivers are employed, each tuned sufficiently away from the
carrier to emphasize the appropriate sideband.

Requirements for New AM Application Relaxed

In a recent case involving an AM station in a Cleveland, Ohio suburb, the
Commission has accepted for filing an application which ordinarily would
have been rejected under the "freeze” rules. 1In this application, a
daytime-only AM station proposes nighttime operation on the same channel.

(Continued on page 6)

BROADCAST ENGINEERING



ITS SUPERFLEXIBLE
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HELIAX®

Copper coaxial cable
with a new deeper
corrugation. Greater flexibility
and strength. Use almost anywhere.
Repeatedly. And the outer conductor is
solid copper. No braids. No noise. No RFI.
Moisture can’t penetrate. Available in %", 50 ohm,
foam dielectric, Type FSJ4-50. Connectors, Type N

or GR-874. Like a sample? Communicate with Andrew.

“» ANDREW

CONTACT THE NEAREST ANDREW OFFICE OR ANDREW CORPORATION, 10500 W. 153rd STREET, ORLAND PARK, ILLINOIS 60462
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(Continued from page 4)

Under the ordinary application of the "freeze" rules, such applications are
acceptable only when primary service would be provided to "unserved" areas
(formerly called "white areas"). Although no service would be provided

by any of the Cleveland AM stations at night, a clear channel station in
Detroit 100 miles away would provide primary service.

In accepting the application, the Commission ruled that the unique situa-
tion presented, which included the unavailability of any FM channels, made
the ordinary application of the "freeze" rules inapplicable. This ruling
apparently represents a softening of the Commission’s part, since in past
cases similar applications have been returned as unacceptable.

"Invisible" Car Radio Antennas Cause Trouble

The National Association of Broadcasters (NAB) is becoming increasingly
concerned over the performance of "invisible" car receiving antennas which
are being supplied as standard equipment by one of the leading automobile
manufacturers. Although these antennas, which are imbedded in the wind-
shield, are intended to have been designed for satisfactory reception of
both AM and FM, actual tests conducted for NAB in the Boston areas indi-
cated performance far inferior to that of the convention external whip
antenna. Receiver terminal voltages were low at FM, the loop configuration
was highly directional at AM, and the operation of the windshield wipers
influenced the antenna response to produce an audible effect.

Although NAB is making every effort to bring about a return to more suitable
antennas, it is getting little cooperation. The Department of Transport
(DOT) prefers the elimination of the external antenna for safety reasons,
and no other federal agency appears to have authority to require adequate
antenna performance.

Short Circuits

The Commission and broadcast associations are studying a proposal for
reading home utility meters from a high-flying jet aircraft; operation
would be in the 216-220 MHz band and might cause interference to television
Channel 13 . . . A Philadelphia television station is experimenting with a
three-part picture presenting a combination of news, time, and weather in-
formation with live programming . . . The Commission has reversed itself

on AM remote control renewal applications (See June, 1970 D.C.) and no
longer requires non-directional field strength measurements . . . A CATV
system in West Virginia has been ordered to carry a TV broadcast station

on one channel exclusively; the CATV operator was permitted his choice of
channel . . . The three Group H frequencies in the 2500-2690 MHz band have
been set aside for non-directional use. . . The 20th Annual IEEE Broadcast-
ing Group Symposium will be held in Washington, D.C. on September 24-25;
the program features sessions on cable television, broadcast color tele-
vision reception, and AM and FM radio including a demonstration of AM
stereo (See above) .

BROADCAST ENGINEERING



THE
CARTRIDGE KILLER.

This man doesn't have time to baby
the tools of his trade. Not with a
commercial, a traffic report and time
check breathing down his neck. He's
got to keep those records spinning
fast and furious. And, if he kills a
cartridge or two along the way, well—
that’s how it goes.

Until now.

Meet the Stanton 500AL—the
cartridge that's tougher than disc
jockeys. Here is the warkhorse of the
broadcast industry. We designed the
entire stylus assembly to withstand
the rugged demands of back cueing
and the kind of handling that would
quickly ruin ordinary pick-ups. Yet its
high restoring force and tracking
reliability is accomplished without
sacrifice of professional standards for
frequency response, output, channel
separation, etc.

Also inquire about Stanton Models
500AA and 500E—the standards for
critical auditioning and broadcast
applications. They’re designed
especially for uninterrupted broad-
casting of long-playing records or for
disc auditioning and evaluation.

SPECIFICATIONS 500AL

Frequency Response 20Hz to 17kHz *+ 2% dB
Output . 1.0 mv/cm/ sec.
Channel Separation 30d8

Load Resistance 47,000 ohms
Cable Capacitance 275

DC Resistance 800 ohms approx.
Inductance 550 mH approx.
Channel Balance within 2 dB
Stylus Tip 0.7 mil Sphericai
Tracking Force 3-7 grams
Cartridge Weight 5 grams
Mounting Dimensions to 2" centers

For complete informatnon and
specifications write Stanton

Magnetics, Inc., Terminal Drive,
Plainview, L.l., New York 11803

Si¢ \"ron

cott Muni
WNEW-FM, New York
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COMPARE...
YOU'LL BUY

a CCA
FM Transmitter

CCA is theonly 1najor FM equip-
ment supplier who uses modern
zero bias triodes in a grounded
grid configuration. We've only
lost three tubes in over 100 instal-
lations and some of these tubes
are in operation after 20,000
hours. CCA tube cost is almost
negligible. CCA FM Transmit-
ters don't require neutralization.
They're superstable and ex-
tremely reliable. They are very
efficient and draw less power
from the line than any
competitive transmitter.

Compare — you'll agree
with your fellow broad-
casters. CCA FM trans-
mitters cosct less to buy,
less to operate. are un-
surpassed for reliability.

B a
g
|

CCA Electronics Corp.

716 Jersey Avenue
CCA Gloucester City, N. J. 08030
Telephone: (609) 456-1716

LFTTERS 10 1z v

On Facing The Issues

Dear Editor:

In your May issue, you pub-
lished several letters in which sev-
era] station engineers blamed their
troubles on everything from equip-
ment instruction manuals to the
managers. These engineers belicve
they are only noticed and necded
when the transmitter is off the air.

If a person is employed by a
broadcaster that is concerned and
responsible, these problems whether
personal or professional, would not
arise. If an engineer was not nceded
or wanted, a manager certainly
would not have us around on a
full-time basis, no matter how large
the market or the size of the pay-
check. Therefore, a manager would
hire under contract basis if he were
only concerned when the station
was off the air or being inspected.

An engineer that is worthy of his
title does not mercly use his talents
when the transmitter drops off the
air, rather he prevents it from go-
ing off. Many articles have been
written about proof of perform-
ance, but still the majority of the
station engincers do the measure-
ments annually, and then only to
satisfy the FCC. Enginecrs must
face the fact that this is a true indi-
cation of overall performance. By
making these measurements
monthly rather than once a year,
he does not only insure proper
operation, but maintains a good
signal. This, as several articles have
pointed out, does not stop at the
main microphone input, but does
in fact include other studio devices
that are used many more hours
than the studio microphone,

The engineers job is also com-
munications and cooperation. Keep
management informed. If you have
a slight problem with your signal,
let him know. Too many managers
learn of troubles through the local
bank president or the discount store
manager.

By cooperation, the manager can
plan for large expenditures. Items

such as tower painting or repairing
during the summer months, re-
placement of equipment etc., can
be planned for several months in
advance. By doing this, manage-
ment can concern himself with the
problems of sales and program-
ming.

Some engineers are troubled with
the rule making talks of the FCC
about fining the engineer for direct
technical violations. They say they
would leave the job if this goes
through. I say leave now! I wouldn’t
want to work with anyone who
refuses to be held responsible for
his workmanship. I am sure this
type of person would not want to
fly with an airline pilot that is in
the habit of making human errors
through neglect or not understand-
ing certain regulations, then noth-
ing more being done other than a
reprimand or fired and he goes on
to another airline.

Dennis J. Snyder
Chief Engineer
wJoy

South Burlington, Vt.

More On The Recent
NAB Proposal

Dear Editor:

The majority of small sized
broadcasters have finally stated
openly, through the voice of the
NAB, what broadcasting engineers
have known for many years—that
radio station management would be
perfectly happy to proceed as far
as possible toward the total elimin-
ation of the engineer from com-
mercial broadcasting. 1 refer, of
course, to the latest NAB proposals
pertaining to the relaxation of engi-
neering requirements,

To be fair in the matter, radio
management indeed has certain
justification for their policy of re-
garding their engineering staff as
little more than a nuisance. Work-
ing for the small broadcaster has

(Continued on page 10)
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QRK-3

MONQ PRE-WIRED
SYSTEM

QRK-8 — 8 CHANNEL MONO ... . $1695
QRK-8S — 8 CHANNEL STEREO . . $2495

OO Amunces o Bueakthmough

QUALITY CONSOLES AT REALISTIC PRICES!

=

QRK-5/5S Prewired Systems —
Reflects the epitome of quality to
produce either a mono or stereo
system capable of serving as either
a local or remote studio or produc-

% tion facility. Incorporates the QRK-5

(Mono) or QRK-5S (Stereo) console;
(2) QRK-12C Turntables with syn-
chronous motors; (2) Rek-O-Kut
S-320 Stereo Tone Arms; (2) QRK
F3 stereo cartridges, QRK Ultimate
* Preamplifiers, and substantial, pre-
wired transportable furniture.

STEREQ PRE-WIRED
SYSTEM

QRK-5 — 5 CHANNEL MONO . . . .. $995
QRK-5S — 5 CHANNEL STEREO . . $1595

QRK-8/8S — 8 Channel Console — QRK offers a
professional console with Altec faders; plug-in
modules (3) pre-amplifiers; built-in power supply;
10 watt monitor amplifiers; independent audition
and program channels; muting relays; cue ampli
fiers; built-in speaker; substantial capacity and
ultimate access.

ma.n office
CCA ELECTRONICS CORPORATION

716 Jersey Ave., Gloucester City, N. J. 08030 1568 N. Sierra Vista, Fresno, Calif. 93703

Phone: (609) 456-1716

August, 1970

Q RK ELECTRONIC PROOUCTS INC.

Phone: (209) 251-4213

QRK-5/5S — 5 Channel Console — Both mono
and stereo units incorporate Altec attenuators
with cue switches in every fader, 10 watt moni
toring amplifiers, plug-in modules, muting relays,
and self-contained power supply. The stereo unit,
QRK:-5S contains independent audition and pro-
gram channels as well as a cue amplifier. Both
consoles have substantial capacity and total
access

division
REK-O-KUT COMPANY, INC.
1568 N. Sierra Vista, Fresmo, Calif. 93703
Phone: (209) 25%-4213




(Continued from page 8)
traditionally included a total lack
of status or authority in the station
echelon, extremely odd hours, per-
petual shortage of funds delegated
to equipment replacement and re-
pair, and in general a wage that
necessitates the engineer to perform
his engineering duties on more or
less a “second job” type basis. It
is little wonder that stations find
it difficult to attract competent per-
sonnel to fill their engineering
vacancies.

The most desirable solution to
this dilemma would be effected

The incomparable
new

upon the management’s realization
that the broadcasting art does not
end at the microphone. An equit-
able budget allowance should be
made for a qualified engineering
staff as a matter of sound business
practice, not reluctantly out of
necessity or FCC requirement only.
This type of outlook, combined
with an attractive wage and ap-
propriate personnel screening and
selection, would result in an engi-
neering staff that is an asset to the
station in a technological sense as
well as in public relations and over-
all station efficiency.

World’s finest
cartridge tape
equipment

Here is the bold new standard in cartridge tape performance, versa-
tility and ruggedness—the equipment that has everything! Five models
of the magnificent Ten/70 are offered to meet every recording and
playback application. All have identical dimensions, Any combination
of two will fit in our sleek 19-inch roll-out rack panel, just 7 inches high.

Control features and options include manual high-speed advance,
exclusive Auto-Cue with automatic fast-forward, automatic self-can-
celling record pre-set, front panel test of cue and bias levels, built in
mike and line level mixer, color-coded design for easiest possible
operation.

Inside is a massive U.S.-made hysteresis synchronous ‘Direct Drive”
motor, solid state logic switching, modular construction and premium
components throughout, separate heads for A-B monitoring, full bias
cue recording, transformer input and output,
flip-top access to heads and capstan.

THE CLASSIC 500 C SERIES. Long the industry
standard, SPOTMASTER'S 500 C series is still
offered. Performance and specifications are
second only to the Ten/70.

For complete details about SPOTMASTER cart-
ridge units (stereo, delayed programming and
multiple cartridge models, too), write or call today. Remember, Broad-
cast Electronics is the No. 1 designer/producer of broadcast quality
cartridge tape equipment . . . worldwide!

BROADCAST ELECTRONICS, INC.

A Filmways Company — =
8810 Brookville Road, Silver Spring, Maryland 20910 « (301) 588-4983

It would appear that the cur-
rently sensitive banner of “minority
groups” is being employed as a
justification for a further relaxation
of engineering personnel require-
ments. It certainly isn’t very
obvious how this relaxation, with
its invariable trend toward further
contractualization of engineering
services, will produce either more
jobs or better engineering practices.

Paul P. Austgen

Faculty, College of Engineering

University of Colorado

Denver, Colorado

Station Needs Help
With Tape Deck Info

Dear Editor:

Recently I acquired one of the
older PRESTO tape decks and have
been trying to track down a prob-
lem in the record system.

I have checked back issues of
Broadcast Engineering to try and
find an address for the Presto Com-
pany; this has proved futile.

Has this company ceased to exist?
If so, where can I find circuit in-
formation? I bought the deck
second-hand, so you can see how
much trouble it is to track down
a shortage or other trouble.

Thank you so much for your
cooperation. Your magazine is a
great asset to the engineering field;
keep up the good work.

Bob Ayers

Radio Station WCMA

Cornith, Miss. 38834
Fd. Note: At press time we were
not able to locate cither the sche-
matic Bob nceds or the company
address. If you have any informa-
tion that may be of help, drop Bob
a line or send us the information
and we’ll pass it along.

BE Buyer's Guide

Overlooks Schafer

Dear Editor:

We noted the unfortunate omis-
sion of SCHAFER ELECTRON-
ICS from the Broadcast Product
Directory published in your June,
1970, issue.

For the record—SCHAFER
ELECTRONICS pioneered Radio
Broadcast Automation fifteen years
ago at KGEE, Bakersfield, Cali-
fornia, with delivery of the first
automation system ever built,

In February, 1970, SCHAFER

BROADCAST ENGINEERING



Look what
our Customers say about

easy-to-operate (Gates
automation systems. ..

“Any of our employees can operate our Gates automation

equipment. It’s easy to understand and changes in

programming are made quickly and without confusion.” §
Dige Bishop. WCTA, Andalusia, Alabama

“Our equipment might look complicated
/) at first glance, but even new employees
ﬂﬁ' | learn how to operate it in no time at all.”
¥ ‘,' Art Kinsey, WOAP, Owosso, Michigan

s

“"We have periodic changes in

program format that require changes
in the automation programmer. These are
handled routinely with ease by any of the staff.”
Bill Hansen, WJOL, Jolict, Illinois

“All we do is decide what we want to do, then we tell
the automation equipment to do it! No fuss and no complications.”
! Don McDougald, WMCD, Statesboro, Georgia

If you think automation systems are complicated,

hard to operate, don’t. Gates makes it easy. And we

have the customers to prove it!

For more information about easy-to-operate
automation, call us at

(217) 222-8200, or write

Gates Radio Company,

% GA TEs 123 Hampshire St.,
===

A DIVISION OF HARRIS-INTERTYPE Quincy, Illinois 62301.
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One of a series of brief discussions
by Electro-Voice engineers

THE
db

DILEMMA

ROBERT F. HERROLD, I
Microphone
Project Engineer

To the person with an occasional or casual
interest in microphone specifications, state-
ments about microphone sensitivity may
seem intended more to confuse than en-
lighten the user.

Part of the problem lies in the multiplicity
of reference points used in establishing
relative output levels. These differences in
basic measurement are not simply a dis-
agreement between manufacturers about
standards. Each form of specification was
designed for a particular application and
reflects the wide variety of microphone
types available as well as the variety of
uses to which microphones are put,

Indeed, some manufacturers, Electro-Voice
included. may find it necessary to use more
than one reference standard to properly
rate its microphones. This is because of the
wide disparity in output of different classes
of microphones and/or the wide differences
in sound pressures these microphones are
intended to reproduce.

For instance, the sound field used as a
basis for measurement of most microphones
is 10 dynes/cm?, But some high output mi-
crophones, especially high impedance mod-
els, will be referenced to 1 dyne/cm?, Al-
ternatively, some microphone manufactur-
ers prefer to express microphone output
based on the microbar, a unit of sound
pressure equal to 1 dyne/cms?, and equiva-
lent to a sound pressure level of 74 db, or
approximately the average sound pressure
of the normal male voice. Output refer-
ences may vary too, with the microphone
product expressed in terms of db below a
1 milliwatt or 1 volt standard.

Because there is a strict mathematical re-
lationship between these various forms of
measurement, it is possible to construct a
simple nomograph that permits conversion
from one system to another, taking into
account the impedance of the microphone
under test, For years we have used such
a nomograph in our laboratories. In order
to increase its usefulness we have recently
created a circular slide rule version that
has proved even easier to use.

Although we cannot offer completed slide
rules at this time, we can provide the com-
ponents, carefully printed, plus instruc-
tions on assembly and use. While a simple,
modest device, this conversion rule can
simplify the problems of relating relative
output regardless of the measurement basis.

For a free copy of the material
described above, write:
ELECTRO-VOICE, INC., Dept. 803V
638 Cecil St., Buchanan, Michigan 49107

EleilhoYores
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inaugurated a new era in Broadcast
Automation when the world’s first
computer-controlled automation
system went on the air at WKZN,
Kenosha, Wisconsin.

Most broadcasters are familiar
with the long list of SCHAFER
contributions to the Broadcasting
Industry, and will agree that SCHA-
FER ELECTRONICS is the
World’s Leading designer and Man-
ufacturer of Radio Broadcast Auto-
mation Systems.

Charles A. Hill

President
Ed. Note: When you compile a list
of over 300 products manufactured
by 500 manufacturers, such an un-
fortunate ommission can happen. In
order to keep our industry files up
to date, we would appreciate it if
all manufacturers would send per-
tinent catalogs and new product in-
formation to: The Editor, Broad-
cast Engineering magazine, 1014
Wyandotte, Kansas City, Mo.
64105,

A Call to Reason

Dear Editor:

When the NAB petitioned the
FCC to relax the first class oper-
ator requirements for AM direc-
tional, non-directional, and FM
broadcast stations (BE, May 1970)
they (NAB) perpetrated one of the
most ridiculous propositions ever
to be placed before the Commis-
sion. The relaxation of licensing
requirements is a farce and, hope-
fully, the Commission will see it
as such.

While it is quite clear that the
NAB proposal favors executive
management that is not the crux
of the matter. The outcome has
deeper significance—to the Com-
mission, and to the broadcast engi-
neer.

Quote: “NAB said that relaxa-
tion of existing operator require-
ments would remove a major ob-
stacle to greater minority employ-
ment opportunities and permit a
greater number of minority appli-
cants to qualify for jobs in broad-
casting (BE, May 1970, page 10,
column 2, paragraph 2).

Shall we draw two implications
from the afforementioned. One, if
we must lower the first class oper-
ator requirements to provide
“equal” opportunity to minority
groups, then we imply that they

are intellectually incompetent.
Stated another way: “We under-
stand your situation (mentally in-
competent), We’ll make it easy for
you by petitioning the FCC to
lower the requirements.”

Now we draw the second impli-
cation: That the FCC is both raci-
ally and ethnically discriminating
in their establishment of the present
iicensing procedures. Here is the
implication: That the original mem-
bers of the Commission who drafted
the present first class licensing re-
quirements (God bless their souls)
were racially and ethnically preju-
diced in so doing. If not, then why
should the requirements (as sug-
gested by NAB) be altered?

By utilizing a bit of analytical
logic we see the fallacy of the NAB
petition before the Commission. It’s
about time that we—broadcast en-
gineers et. al.—understand that just
because the word “broadcaster” is
included in the title National Asso-
ciation of Broadcasters, that does
not mean the association has the
interests of “all” engineering per-
sonnel in mind. Indeed, the NAB
basis for relaxation is absurd in
that the implication is one of “su-
periority” (Come on fella’s—let’s
condescend and help the minority
groups by petitioning the FCC to
relax their licensing requirements)
instead of “equality”. Under the
diaphanous circumstances sur-
rounding the NAB petition one be-
gins to wonder if, under the guise
of pseudo-equality, the NAB isn’t
surreptitiously plotting a course
which would benefit management
by providing lesser trained (note
that I didn’t say incompetent,
please) employee’s for, supposedly,
less remuneration (highly specula-
tive).

True equality is not accomplished
by alternation of existing require-
ments or rules; rather, it is a state
manifested in the heart of each in-
dividual, Superiority is an alien of
“true equality”, Since “superiority”
overtones pervade the NAB peti-
tion, and since superiority has noth-
ing to do with “true equality” then
I must abstain from casting my
support to the NAB petition. Per-
sonally, I view the petition to the
FCC as the epitomization of dis-
crimination, both racial and ethnic
in origin, Retaliation, from those
who share this view concerning the
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NAB proposition, should individu-
ally voice their unequivocal disap-
proval directly to the FCC.

Don Hiles

Staff, WCKY

Cincinnati, Ohio

On The Lighter Side

Dear Editor:

With all the serious problems I
find discussed in your editor’s box,
I thought you could use a little
light humor. I’ll drop a more serious
line in the future.

Take it to the chief! The only
drawback is, I'm the chief and I
thought it would enlighten a few
others who may, or may not, have
received those little repair notes
stuck in their box and really want
to do something about them. Here
arc a few suggestions I have used
in relation, or retalliation, to the
ones I reccived recently.

Compaint: Station clocks are con-
stantly out of sync with ABC’s.
Answer: Look at it this way—ABC
is out of sync with us.

Complaint: Cartridge machines have
annoying “clunk” when they stop.
Answer: Do like the P.M. man does
—hit it.

Complaint: Recfrigerator seems to
lack the essentials of life.

Answer: Man shall not live by bread
alone—nor by booze either.
Complaint: Turntable #1 has tick
in it when running.

Answer: I'll spray it with an insec-
ticide in the morning.

Complaint: We need some more
bulbs.

Answer: I’ll order a gross each of
tulip and lilly of the valley.
Complaint: Entire station in need
of rebuilding.

Answer: Open house was cancelled
this year—maybe next time.
Complaint: We need at least two
more phone lines in here.

Answer: Sorry, we’re all out of
string and tin cans.

Anyhow, that’s how it goes some
days and if anyone else can add to
the list, fine. Just remember, you
have to live with the guys who turn
in the little notes. Keep them happy
and who knows, maybe they’ll send
you a get well card after they push
you into the high voltage cage.

David W. Huva C.E.
WCER AM-FM
Charlotte, Mich.
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the
most accurate

||

plus (or
minus

The solid-state BELAR
TVM-1 TV Aural
Modulation Monitor is all
you need to accurately
monitor your TV sound
... program peaks and all. Only

BELAR measures positive and negative
polarities simultaneously and registers

e

ITOR

'MON
h

the

greater of the two on both the peak meter and peak flasher.
Exclusive polarity lamps work in conjunction with the
true peak meter and peak flasher to give totally accurate

TV modulation monitoring.

Whether UHF or VHF, the full-range TVM-1 Monitor will take
care of your signal. And it includes a built-in modulation
calibrator. For SCA, simply plug in BELAR’s SCA Frequency

and Modulation Monitor.

For the most accurate, plus OR minus, call Arno Meyer at

Ze BELAR

BELAR ELECTRONICS LABORATORY, INC., DEPT. BE8O
BOX 83, UPPER DARBY, PA. 19084 - (215) 789-0550
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The Innovators Introduce:

n
20”

The Norelco PC-7/0S-2
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&

...............................
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Over 1,000 3-Plumbicon* cameras have
been delivered throughout the world,
with more than 600 serving broadcasters
and production companies in the
United States. It is the standard other
cameras try to match.

That was tough before. Now it's
tougher. Because today the Inno-
vators are introducing the PC-70S-2,
with an important list of new features.
(And to prove you are always state-of-the-art
with Norelco, they're available as

, field update kits for older PC-70 models.)
Sharpest picture yet. Our key innovation is the
sharpest picture detail you have seen from a broad-
cast camera. A new technique introduces the most
basic attack yet on picture-degrading ‘‘noise” . . . level-
dependent comb-filtered contour enhancement.

Sharp in wider light range. |n low-light situations, too, the
PC-70S-2 gives you a quieter picture. We've added 48-db signal-
to-noise FET preamps. And at all light levels, separate-mesh
Plumbicon* tubes increase picture resolution and dynamic range.lt all
adids up to a snappier picture in every area from light to dark.

More color con:rol, convenience. Now the PC-70S-2 is also available with
non-linear matrixing to achieve an infinite range of tints and hues. You
can color-match to any camera you own. Even those problem colors

in packages and costumes snap into true-to-life color.

But superb picture quality isn’t the whole story. There are many conven-
ience features to make your cameraman more expert, more productive.
For instancs, a built-in test signal generator that takes the guesswork
out of set-up. An external filter wheel control at the cameraman’s
fingertips. The PC-70S-2 ranges far and free from the camera
control unit. .. up to 3,000 feet with standard cable,
or 1,000 feet with mini-cable.

And with over 1,000 cameras delivered, you are
assured of broadcaster-proved dependability. You
know a Norelco camera will deliver performance, not
headaches. You know Norelco delivers service
...and updates to keep you abreast of innovations.
Ask us about details and prices now.

PHILIPS BROADCAST EQUIPMENT CORP.

A NORTH AMERICAN PHILIPS COMPANY

Now Philips Broadcast re-invents
the PC-79 color camera to set a
new broadcast standard
for color control and

color fidelity

One Philips Parkway
Montvale, New Jersey 07645 (201) 391-1000

*Reg. T.M. N.V. Philips ot Holland



Y NEWS

FCC Gives Green Light To CATV

For the immediate future, the
CATYV industry is getting the green
light from the FCC. In a series of
proposals aimed at shaping the con-
tent and direction of CATV, the
Commission has proposed rules that
will greatly affect the entirc com-
munications industry. Not even
translators will escape their bite.

Technical Standards

Comments on 20 and 40 channel
CATV systems, two-way communi-
cations and individual community
channels were solicited by the FCC
in a rulemaking notice on CATV
technical standards. Issued in re-
sponse to a petition by the cngi-
ncering firm of Hammett and Edi-
son, the Commission’s notice pro-
posed amendments to Subpart K
of Part 74 of the rules and ordered
that thosc aspects of Docket 18397
dealing specifically with CATV
technical standards be transferred
to thc new proceeding (RM-1530).

The Commission said, when it
issued its Notice of Proposed Rule
Making and Notice of Inquiry in
Docket 18397 (15 FCC 2d 417,
December 13, 1968), the inquiry
was intended to present in one pro-
ceeding the major CATV policy is-
sues confronting the Commission,
and interested parties were advised
that the docket would be managed
flexibly so that “further notices ex-
panding or altering the scope of
this Rule Making and Inquiry may
subsequently be issued as necessary
or appropriate.” Pointing out that
recent developments suggest that it
is now time to utilize “this retained
flexibility,” the Commission said it
was separating the technical stan-
dards material from Docket 18397
in order to be able to give it early
consideration.

Stating that the full development
of cable television will greatly ease
the problem of the scarcity of avail-
able air time on standard television
stations, and that the economic and

16

technical potential of cable tele-
vision is so great that the public
interest requires it to encourage the
growth of CATYV, the Commission
declared it was putting cable tele-
vision operators on notice that it
intends to continue to requirc mini-
mum system capacities adequate to
scrve foresccable demand and cau-
tioned operators to avoid the eco-
nomic burden of installing inade-
quate systems that would soon need
to be cxpanded at extra cost.

Stressing that in developing the
proposcd new rules it had chosen
to write the technical standards in
terms of system performance as
mcasured at subscriber terminals
rather than placing performance re-
quirements on individual units in
the system, and that it is concerned
that cach subscriber get signals of
at lecast a certain standard without
trying to prescribe the methods or
the cquipment the cable system
must usc, the Commission said it
intended to adopt technical stan-
dards which may require of most
existing CATV systems “a renewed
attention to quality” and that it
would revise the standards or add
new requirements as the state of
technology and regulatory experi-
ence may indicate.

Signal Importation

A proposal to permit CATV sys-
tems to import distant signals, sub-
ject to a specified payment for pub-
lic broadcasting, deletion of com-
mercials and substitution of com-
mercials of local UHF stations has
been put forward by the FCC in a
Second Further Notice of Proposed
Rule Making (Docket 18397).

The proposed system would bene-
fit the public at large, the Commis-
sion said, by making cable more
readily available without jeopardiz-
ing existing broadcast service.

The Commission action is an-
other step in the CATV rule making
proceeding first initiated on Decem-

ber 13, 1968. In previous actions,
rules have been adopted providing
for program origination and adver-
tising by CATV systems. In the
initial rule making notice, the Com-
mission proposed a method under
which systems wishing to carry dis-
tant signals would apply for “re-
transmission consent.” The retrans-
mission proposal still remains open,
the Commission noted. It added,
however, that it wantcd at this time
to explore an altcrnative proposal.

Under the proposed rules, CATV
systcms in the top 100 markects
would be permitted to carry four
distant independent signals in addi-
tion to local signals but would be
required to delete the commercials
from the distant signals and replace
them with commercials provided by
local stations. Independent UHF
station commercials will receive
first priority in commercial substi-
tution, followed next by UHF net-
work affiliates. Commercial substi-
tution would also be afforded to
any local station able to demon-
strate that its ability to serve the
public has been threatened.

As a condition to importing dis-
tant signals, systems in these mar-
kets would be required to pay five
percent of their subscription reve-
nues quarterly to public broadcast-
ing. This would come to about $3
per year for cach subscriber and
would raise about $30 million for
each ten million subscribers, the
Commission estimated. The CATV
system would be permitted to carry
any number of distant non-commer-
cial or educational signals if there
were no objection by the local edu-
cational licensee or permittee. Upon
request, the system would be re-
quired to delete appeals for funds
from such signals and insert similar
matcrial to delete appeals for funds
from such signals and insert simi-
lar material provided by the local
educational station.

(Continued on page 18)
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The firstand probably the last,

Broadcast Automation Sale in Schaters history.
At 40% ot even he could clean-up

Joe the Janitor is the only one around
at night in scores of radio stations all over the
country as Schafer Automation Systems
flawlessly operate — completely unattended.
No wonder he's delighted that
Schafer is having its first sale ever.

Blame it on our 8000 computer.

Last fall, when we began taking orders for
our new computer-controlled broadcast
automation system we loaned some field-
proven 800 systems to radio stations awaiting
delivery of the 8000. Now we are delivering
the computer —and are getting back a number
of nearly-new 800 systems.

For the first (and probably the last) time
in Schafer history we have enough
demonstration equipment to configure just
about any broadcast automation system
you can dream up. Stereo or Mono.

Our nearly-new, immediately available
list includes Control Units, Playbacks, Recorders,
Audio Clocks, Random Access Spot Locators,
Network Programmers, Cartridge Units, VIR
Loggers—and more.

While they last (which won't be long) we
are offering this fine Schafer equipment at
up to 40% off —with factory warranty, S-year
financing and free system installation.

But don't wait. Contact us today.

[ Send the Schafer nearly-new equipment list by return airmail

SCI .G E r ] Phone immediately concerning availability of nearly-new equipment

Schafer Electronics, 9119 De Soto Avenue, - -
Chatsworth, California 91311 (213) 882-2000 nome title
A division of Applied Magnetics Corporation

stotlon B phone
6ddress~ -
clty T stote zip
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For a little guy, the
Jamieson Mark IV

color processor
sure furns out

)

The Jamieson Mark IV color processor may be small in size, but there's
nothing small about its performance.

Itis the easiest of all machines to operate.

Itis fully instrumented and automatically controlled.

It has a warm-up time of just 10 minutes, a put-through time of just 23 minutes.

At that rate the Jamieson Mark IV color processor for 16mm and 8mm Ekta-
chrome at 30 F.P.M. delivers processed film at a rate twice that of other ma-
chines its size.

But there’s more to our Mark |V than just speed.

Alot more.

The Mark IV is no bigger than a standard office desk so you can easily install
itin existing space.

It costs less to own than any other color processor in its class.

It is completely self-contained and its simplicity of design reduces main-
tenance requirements and makes servicing a breeze.

And we didn’t stop there.

Our proven, patented small reservoir tube tanks are incorporated in the Mark
IV color processor. These tanks contain only about one fifteenth the amount of
chemistry required by ordinary open tank types. What does this mean?

The reduced volume gives you more stable chemical balance and finer tem-
perature control. You get highest color quality, freedom from scratch hazards,
lower day-to-day chemical costs and the gentlest, most reliable film transport
system available.

The Mark IV is available in two versions. The fixed installation for TV stations
and small commercial labs and in an air-transportable model with special
electrical features that make it adaptable to any electrical conditions you
may find.

For more information on the Mark IV color processor and the names of
current users, write us.

Jamieson Film Company

EQUIPMENT DIVISION
2817 CANTON ST., DALLAS, TEXAS 75226
A/C(214)747-5634
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Industry News

Cross-Ownership

Local cross-ownership of CATV
systems by television broadcasters
has been prohibited by the FCC in
a Second Report and Order in
CATV rulemaking proceeding
(Docket 18397).

The new rules apply to all new
CATV acquisitions by television in-
terests. A three-year period has been
set for compliance in cases where
there is existing cross-ownership.

In a Noticc of Proposed Rule
Making the Commission asked for
comments on limitation of multiple
ownership of CATV systems on a
nationwide and regional basis.

The Commission’s order is one
of a number of related actions
adopted in the CATV rulemaking
which was initiated on December
13, 1968. In a First Report and
Order relcased on Qctober 27,
1969, the Commission adopted
rules requiring CATV systems with
3,500 or more subscribers to origi-
nate programing after January 1,
1971.

The Grade B contour of a tele-
vision station was set as the “con-
trolling standard” for ownership by
the Commission. It said “if the
CATV system is wholly or par-
tially within the Grade B contour,
cross-ownership should be barred.”

CATV Regulation

Comments on the extent of local
and state regulation of cable tele-
vision and their relationship to fed-
cral regulation, and on limitation
of franchise fees, have been re-
quested by the FCC.

The Commission noted that there
are a number of approaches to this
question, including federal licensing
of all CATV systems and federal
regulations. Citing a third approach
to a federal-local relationship that
combined federal regulation to-
gether with establishment of federal
standards for local regulators, the
Commission asked for comments on
the nature of the standards to be
adopted for loca] regulation.

The Commission said that this
approach recognized that while
CATV is an integral part of inter-
state electronic communications,
“practical considerations argue in
favor of leaving important aspects

BROADCAST ENGINEERING



of cable regulation to state and local
governments . . .”

Outlining the scope of this rela-
tionship, the Commission specified
that the local entity would handle
such legal, technical and financial
matters. It would investigate the
character qualification of the fran-
chise applicant, check on areas to
be served, pole line attachments,
rates, quality of service and repairs.
This information would be certified
to the Commission by the local gov-
ernment organization before the
Commission authorized the CATV
system to use broadcast signals.
The Commission would also specify
for the local government unit a con-
tinuing regulatory program for such
matters as rates, repair services and
expansion timetables.

The Commission also proposed
that franchise fees be limited to no
more than two percent of a CATV

system’s gross revenues. It noted
that it has put forward, in a sepa-
rate rule making, a five percent fee
to be paid by CATV systems for
use in promoting educational tele-
vision. This proposal is part of an
overall program to expand CATV
“to obtain marked benefits to the
public interest,” the Commission
said, warning that this could be
“frustrated” by local franchise fees.
Pointing out that expansion of
CATYV service, as a result of the
new proposals, could result in
greater revenues at two percent than
are now being achieved at higher
levels with reduced systems, the
Commission emphasized that its aim
was not to “withdraw revenues from
franchising authorities but rather to
strike a balance which permits the
achievement of the federal goals
and at the same time substantial
revenues to the local entities.”

FCC On Land Mobile —
UHF TV Service
Will Not be Impaired

In a rule making notice issued
July 26, 1968, the Commission
originally proposed geographic
sharing of channels 14 through 20
in 25 of the largest urbanized areas.
It said, however, that modifications
of this proposal were necessary to
“balance the necds” of the land
mobile services for more spectrum
space “with a need to assure that
the development of the UHF
television service will not be
impaired. . . .”

The Commission said that the
sharing would be confined to one
or two UHF TV channels which
can be utilized “with maximum
protection to UHF television while
allowing land mobile facilities to
operate with powers and antenna
heights suitable for their purposes.”

Interference protection standards
were set at a level to protect UHF
television reception while permit-
ting “significant” land mobile re-
lief. They said these standards
would provide an opportunity to
check the sharing procedure in
actual practice. It said it would
evaluate sharing at the end of a
five-year period and make further
judgments at that time.

August, 1970

Under the new rules, land mobile
assignments will be permitted
within 50 miles of the center of
each of the specified urban centers.
Mobile unit use will be permitted
anywhere within a 30-mile radius
of their base station transmitter
sites.

They also said the channels
selected for shared use were those
where operation with maximum
facilities (1 kw power and 500-foot
antenna height) would be possible
in much of the 50-mile area from
the center of a specific city. It
pointed out that this standard “se-
verely” limited sharing possibilities.
Permitting sharing of more than
two channels in these circum-
stances, the Commission said,
would result in “marginal value”
to land mobile users “while increas-
ing considerably the risks of inter-
ference to UHF TV stations.” It
stressed, however, that the rules
are intended to provide greater pro-
tection for UHF TV stations from
land mobile interference than they
receive from other UHF television
stations.

As an additional safeguard, the
rules require a minimum separa-
tion of one mile between land
mobile base stations and UHF tele-
vision transmitters in areas where,
because of strong land mobile and
television signals, certain technical
problems (intermodulation) could
develop.

 You
ONLY
NEED
THIS
MUCH
PANEL

| SPACE
FOR

. TECH
LAB'S
NEW 1/
VERTICAL
. ATTENUATOR

{actual size)

Here’s the smallest vertical attenuator
made in the U.S.A. . . . another first
from Tech Labs, pioneers in vertical at-
tenuators since 1937.

It uses little panel space .. .only 1”
wide x 6" Jong. It provides quick change
of levels on multiple mixers and assures
long, noise-free life. Units are available
in 20 or 30 steps with balanced or un-
balancad ladder or “T"”, or potentiom-
eter circuits. Standard Db per step is
1.5, others on order. Impedance ranges
are 30 to 600 ohms on ladders or “T's”
and up to 1 megohm on pots.

Don't wait, send for complete data today!
Need Video or Augio Rotary Attenuators?

All Tech rotary
attenuators are
precision made
for extended
noise-free service.
Many standard
designs available
and specials
made to your
specs. Send for
literature today.

TECH LABORATORIES, INC.

Bergen & Edsall Blvds., Palisades Park, N.J. 07650
Tel: 201—844.2221 o wa:51o_230-97y

/
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FCC Proposes Signal Idents

Rules permitting broadcast sta-
tions to identify programs by trans-
mitting a coded signal included in
aural program material have been
proposed by the Commission in a
Notice of Proposed Rule Making.

The rule making proposal is in
responsc to a petition filed by
Audicom Corporation, and would
amend Part 73 of the rules for
standard broadcast stations, FM
and noncommercial FM stations
and tclevision stations to permit the
transmission, simultaneously with
aural program material, of brief,
inaudible signals carrying program
identification information in coded
form, intended for interception and
usc at monitoring stations as part
of an independent, largely auto-
matic clectronic program and com-
mercial identification service.

In its Notice, the Commission
specified that the aural carrier
should be frequency modulated by
a signal with an occupicd band-
width no greater than 60 c/s, a

center frequency of 3000 c/s, and
a level not exceeding minus 50
decibels with respect to the level
for 100 percent modulation; that
no signal transmission should ex-
ceced 2 seconds duration; and that
the transmission should not causc
“significant” dcgradation of broad-
cast transmission.

Audicom stated that the coded
signals would be imposed on a
tape or tape cartridge of a com-
mercial or program distributed for
broadcast, in the aural channel of
a vidco tape, or the sound track
of motion picture film used by TV
stations. The system could also be
applied to the coding of phono-
graph records, the applicant said,
and, if necessary, recorded or live
program material could be coded
at the time of the broadcast by an
announcer using a manual coding
mechanism.

The transmitted coded identifi-
cation information would be inter-
cepted by monitors strategically

located to pick up signals of sta-
tions in cach area, it was explained.
The information received by each
monitor would be stored and peri-
odically transmitted by telephone
lines to a central location, where
information would bc assembled
and analyzed by computer.

Commision Clamps
New Standards

On Interference

Manufacturers, vendors and ship-
pers of radio frequency devices that
cmit electromagnetic energy cap-
able of causing harmful interfer-
ence to radio communications must
mcet the tcchnical standards of
FCC rules after October 1, 1970,
the Commission has ordered (Doc-
ket 18426).

The new rules implement a 1968
law empowering the Commission to
make rcasonable regulations gov-
crning the interference potential of
certain devices. (Section 302, “De-
vices Which Interfere with Radio
Reception,” was added to the Com-
munications Act on July 5, 1968,
by Public Law 90-379, 82 Stat.
290).

ERASE
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BEDPRODUCE
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Professi | Direct Repl t Heods with

complete written and pictoriol instructions
o

Our faoctory will cleon, rebuild. odjust ond test your
heod ASSEMBLY...instoll new MMI heods.
reploce minor hordware ond madify your gote
to occept aur “NON- POPPING" “springs
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XX X-E

36 HOUR SERVICE - LOANERS AVAILABLE
(612) 884-7393
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Vacuum Pump
for 0.E.M.applications.

Small in size but big in performance, these
VENTURI-TYPE Bazooka® Vacuum
Transducers can be used hundreds of ways
in place of butkier, more costly pumps.

Widest choice of sizes available anywhere,
7 models from 1.0 to 7.5 scfm vacuum fiow,

*Quantity discounts available.
Send for FREE ENGINEERING DATA

RIR-VAC ENGINEERING COMPANY

100 Gulf Street e Milford, Conn. 96460 (203) 874-2541
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IT ALWAYS SEEMS THAT 3M PROVIDES

A COUPLE OF FEATURES

THAT OTHER PRODUCTS DON'T

FrENRILI
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TAKE THIS 3M COLOR VIDEO ENCODER, FOR EXAMPLE...

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

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

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

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

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

Mincom Division Bmmmw

300 SOUTH LEWIS ROAD ¢ CAMARILLO. CALIFORNIA 93010
Circle Number 15 on Reader Reply Card

August, 1970

21



GRANNING T

GATV SGOPE

NCTA Technial Review

Due to the proliferation of tech-
nical papers presented during the
recent NCTA national convention,
the Scope this month will be de-
voted to covering two papers whosc
subjects should be of immediate
interest.

“Trade-offs In Cablecasting”, by
Telemation’s Kenneth Lawson, took
a long, hard look at color vs.
monochrome and permanent vs.
mobile cablecasting equipment.

One might expect to get only the
color pitch, but, as Lawson put it,
low cost vidicon color cameras re-
produce color accurately only under
controlled lighting of relatively high
intensity. Color pictures are more
interesting and stimulating, but pro-
gramming may be limited because
of the lighting requirements. For
example, the city council may not
allow the lighting required for color
coverage of one of their important
mectings. Then, too, outdoor sports
coverage and certain social events
may be ncarly impossible to ac-
complish.

Of course, low light level cam-
eras are beginning to show up on
the market, but for the moment,
most operators are looking at the
less expensive cameras.

However, Lawson warned that
good black and white cameras—
the kind capable of operating in
marginal lighting situations — must
be used.

Some operators are willing to
concede certain programming diffi-
culties and go full color. The deci-
sion may be based on the operator’s
understanding of what his subscrib-
ers want and what they expect. In
some markets, color is a must.

Assuming that the FCC expects
local origination programming to
be more than local live talent in
front of a camera in the studio,
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mobile equipment cannot be over-
looked.

A simplified definition of a per-
manent studio facility is one in
which the control room facilities
for camera and audio switching are
not movable for producing pro-
grams outside the studio. Mobile,
then, is quite the opposite.

To solve the equipment prob-
lems associated with programming
outside the studio, Lawson offered
the following alternatives:

® Rely on single camera pro-

ductions, bypassing the need
for switching,.

® Place all equipment in a van

which becomes the control
room, Connect it to the studio
by video, audio, film and VTR
remote control,

® Reduce video and audio con-

trol equipment to one or two
portable cases. Supplement
this with a ‘‘bare bones”’
standby switching and mon-
itoring system to be used when
the portable console is in the
field.

® Develop a dual control facility.

Take a modest mobile control
unit to the field and leave the
the more sophisticated and
complete system intact at
home base.

He added that if you want to
maintain a multi-camera “broad-
cast” operating format in the field,
a mobile van is the most effective
equipment mode. As a continuous
program protection policy, the film
chain and at least one videotape
recorder should be left in the
studio.

Color Remote Unit
For CATV

Agreeing with what so many
others have said about the cable
operator’s need for truly interesting

“local” originations, Kenneth Kay-
lor of Philips Broadcast Equipment
Corporation insisted that the mobile
unit must be used.

“He (the cablecaster) has to gen-
erate almost any type of program-
ming from almost any type of loca-
tion in relatively little time and at
a very low cost,” Kaylor said. “One
of the most appropriate ways to
accommodate these goals is through
the use of a self-powered remote
unit.”

According to Kaylor, a good
“rule of thumb” to use when select-
ing the chassis van or body is that
the vehicle should cost about 10
percent of the total cost of the
finished unit, which includes all
equipment and labor for installa-
tion.

After suggesting that, in the long
run, the custom designed body is
the best buy, he cited several design
considerations that should also ap-
ply to standard vans. They in-
cluded: sub-floor space for routing
cables; overhead space for lighting,
air conditioning and insulation,
cable storage capacity, adequate
camera storage, as well as room for
dollys, tripods and pan heads; light-
ing storage; cxit ports for audio,
cue, video and intercom; heat load;
power input and stability; legal re-
straints; and load factors.

Understandably, each address de-
signed for convention delivery hov-
ers hear and there over specific
manufacturer design concepts. This
is not an unfair approach to con-
vention papers, because it is
through just such deliveries that the
convention gathers in its most pow-
erful meaning: a review of the state
of the art. In fact, this is why those
directly involved in modern day
communications must attend at least
the major conventions.

Without such attendance, how
else can you get first hand informa-
tion on laser links and remotes via
microwave. While it is all too easy
these days to get lost in the politics
and planning that grab the spotlight
of convention activities, the exhibits
and technical papers placed before
this convention clearly revealed the
present and the future. And while
it may be difficult today for cable
operators to find a singleness of
purpose and the guidelines of their
ultimate future, they certainly do
not lack in incentive or imagination.

BROADCAST ENGINEERING



They might even believe the day of
the mobile van loaded with digitally
controlled equipment automated for
remotes to the studio by microwave.

Taverner Challenges
The CATV Industry
As Fourth Dimension

NCTA President Donald V.
Taverner challenged members of
the cable television industry to make
CATV the fourth dimension in
communications.

Speaking before some 4,000 in-
dustry representatives gathered at
NCTA'’s 19th annual convention in
Chicago, Taverner declared that
“CATV will not only be far more
important in the future of commu-
nications—but the future of com-
munications will be far more im-
portant because of CATV.”

Taverner challenged cablemen to
put aside parochial concerns, and
work together for the common good
of the industry.

“Will you allow CATV to be-
come the fourth dimension in com-
munications? Can we take our
rightful place alongside the printed

word, radio, and over-the-air tele-
vision?”

Commenting on the FCC’s Pub-
lic Dividend Proposal, Taverner
said the plan “represents a truly
favorable turn on the part of the
commission in finally recognizing
that the potential of cable television
must be allowed to develop.”

However, he emphasized the plan
was only a proposal and far from
being reality. The NCTA president
expressed confidence, though, that
the major thrust of the proposal
was designed to “free-up” the
CATYV industry.

Taverner cited four resources
that the industry has depended on
in the past and would have to rely
on in the future.

“Our first and greatest resource
is the quality and quantity of lead-
ership to be found in the industry,”
he stated. “But,” continued Tav-
erner, “too many outstanding lead-
ers have not made themselves vis-
ible as yet.”

“I urge you to get into the NCTA
act—personally and constructively,”
he said.

Another resource he cited was

CATV’s role as the underdog in
the communications world.

Taverner said the public need
was a third major industry resource.
He flatly opposed the notion that
the American public is only getting
what it wants in terms of program-
ming. “As a television broadcaster
for eight years, I don’t believe that.
The choice you never get is a choice
you cannot make,” he declared.

The fourth resource Taverner re-
ferred to was the national associa-
tion. “NCTA,” he said, “has been
tried and tested in the judicial,
legislative and regulatory areas.”
The association president chided
“the fellow who drops out or re-
fuses to join NCTA because he
disagrees with some decision.

Taverner expressed confidence
that the industry was capable of
assuming a new and major role in
the telecommunications structure
of the country. But, he added, this
would only be possible if the in-
dustry had the will and desire to
do so.

See Page 44 for
NCTA
Convention Coverage

\Where
there's
magnetic -
fape

you usually find this..

Reason: MS-200 Magnetic Tape Head Cleaner is recommended
by leading manufacturers, prescribed by a major TV network and
has proved itself at hundreds of broadcast and computer installa-
tions. MS-200 is the safe, thorough, convenient way to get rid of
oxide dust. You can even apply it while tape is running.

Price: $2.90/can in cartons of 12 16-0z. cans.

Trial order: 4 cans @ $3.75/can.
Prices f.0.b. Los Angeles, Chicago or Danbury, Conn.

miller-stephenson chemicail co..inc.

ROUTE 7, DANBURY, CONNECTICUT 06810
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Looking Inside Non-Commercial Broadcasting
By Walter Jung

Checking For Quality

The Public TV broadcaster is
beset with some unique circum-
stances when it comes to reception
and transmission of network pro-
gramming. The audio and video
circuits are provided by means of
a special tariff arrangement and
utilize, for the most part, unmon-
itored signals via secondary routes.
This line agreement provides con-
tinuous 24 hour signal paths at
lower rates than those paid by the
commercial networks. However,
this action is not without compro-
mise: The higher rate should and
does command better service,

By sacrificing this service, the
Public TV broadcaster has, in
effect, chosen to do his own line
checks and verify signal quality. If
the line is in need of service, the
burden is then on him to determine
the nature of the difficulty and re-
port it to the Telco people with

sufficient advance notice to provide
time to locate the trouble and cor-
rect it before the line is needed for
program use. Since the Telco trans-
mission and reception sites are often
unmanned, this means service per-
sonnel must be dispatched before
they can begin troubleshooting.

With these ground rules, it be-
comes obvious that a rigorous
check and a continuing monitoring
procedure between the network in-
terconnected stations is imperative.
To illustrate just what is involved
in this routine we’ll discuss the test-
ing techniques used on the Eastern
Educational Network, which com-
prises the backbone of east coast
Public TV broadcasting.

For the purposes of test signal
routes, the network is split into two
sections, the northern leg and the
southern leg with the line of demar-
cation being WHYY in Philadel-

Walt Jung Joins
Editorial Staff

With this issue of BE, Walt Jung
joins the editorial staff as editor of
this column.

An accomplished design engineer,
Jung is on the engineering staff of
the Eastern Educational Network
(EEN). In previous positions, he
has worked with military communi-
cations, home entertainment equip-
ment, and commercial equipment
design. Now firmly planted in edu-
cational television, he has passed
his First Class exam (see letter to
the editor by Jung, June issue).

If you read the industry jour-
nals, the name should be familiar.
Walt Jung has made some signifi-
cant contributions to the communi-
cations industry through his many
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articles. We hope you will join us
in welcoming him, and we hope you
will drop him a line when you have
questions in this field.

Walter Jung

phia, where the tests are originated.
The testing procedure on both legs
is similar, so a description of the
format on the south leg will give
idea of the approach.

WMPB in Baltimore is the last
station on the network and can
only receive or send signals through
WETA in Washington. WETA can
send or receive signals either way,
to and/or from WHYY or WMPB.
So in a daily operational check be-
tween these stations the paths to
be checked are thus: WHYY to
WETA, WETA to WMPB, WMPB
to WETA and WETA to WHYY.
A round robin signal from Phila-
delphia and back again then will
go through four links in completing
this circuit. By making measure-
ments of a common test signal at
various points along these paths,
problems in various sections can be
quickly isolated. Even though a
hookup of this nature would not
be representative of a normal trans-
mission, day to day observation and
logs give a history of test results
allowing deterioration of any por-
tion to show up quickly.

The mechanics of the daily tests
conducted by EEN start by the
EEN test engineer at WHYY plac-
ing calls to the Washington and Bal-
timore stations. An engineer at
these stations has previously ar-
ranged to ‘“normal-thru” the net
signal to the succeeding station so
it will arrive truly representative of
any distortion suffered along the
route. At the same time he has ap-
propriate monitoring equipment to
bridge this incoming and outgoing
line and give an accurate interpre-
tation of the test results.

Video Level Check

The first test conducted is a
video level check on an EIA RS-
189 split-field color bar pattern.
The peak white, sync and burst
ratios are recorded at each monitor
point and relayed in turn to the
test director. In addition, the vector
display is observed on a vector
scope for proper phase angles and
color saturation, This gives a gen-
eral picture of the line condition
as far as levels and chroma rela-
tionships at each point. Deviations
from the standard “100 over 40”
IEEE units or correct encoded dis-
play will generally be a clue to
troubles in other areas: an exces-
sively high level quite often mean-
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ing non-linearity in the white levels
or sync region. An abnormally low
level might be accompanied by ex-
cessive noise components. Ab-
normal phase shift on either yellow
or blue vectors can be a clue to
differential phase. Although the
levels are recorded as a minimum,
it is also common practice to note
any other abnormalities about the
signals’ appearance in the “com-
ments” column (See Figure 1).

The next test is with a 2T sin’
pulse and window signal. Random
noise is measured by observing the
“grass” on the baseline of the win-
dow signal, using maximum verti-
cal sensitivity on the waveform
monitor. And, of course, the K
factor of the 2T pulse is measured.
These two parameters are recorded
as a minimum, but any other de-
fect is also noted. Noteably, those
easily detected by this test include:
tilt, smearing, streaking, ringing,
overshoots, and other discrepancies.
All of these observations are im-
portant in making a good assess-
ment of performance, both initially
and as a day to day status check.

Differential Gain

And Phase Measurement

The third video test is a differ-
ential gain and phase measurement
at 50% APL using a 10 step wave-
form. This reveals distortion in the
color subcarrier portion of the
video spectrum, but can also show

up other discrepancies. The differ-
ential phasc and gain readings are
read and logged at each point, and
any general observations, such as
noise, non-linear gray scale, phase
jitter, amplitude bounce, are noted.
Since differential phase and gain
are so important to proper trans-
mission of a color signal, these
measurements are made as care-
fully as possible. For instance, dif-
ferential gain is read on the vector-
scope for greater accuracy, rather
than using the waveform monitor.
The waveform monitor will pro-
vide the reading, but not at the reso-
lution available on the vectorscope.

The final video test is made
using a white flag and 6 frequency
multiburst signal, 0.5 to 4.2 MHz.
These readings are made with the
white flag as a 100% reference and
measure the peak-to-peak sine wave
envelope of each burst. This wave-
form serves to reveal frequency re-
sponse uniformity through the up-
per video spectrum. The levels of
each burst frequency, with respect
to the flag amplitude, are recorded
and reported to the test engineer
at the origination point.

An audio check is also made,
but is much less involved than the
video check. After a reference level
of +8dBM at 1KHz is marked at
each station, spot frequency checks
are made at 100Hz, 3KHz and
5KHz and are recorded and re-

DAILY NETWORK TEST REPORT
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ported to the test engineer. Signal
to noise ratios and THD measure-
ments are also made and recorded,

At the conclusion of the tests
the data is summarized by the test
engineer, and conclusions drawn
upon the status of each link. Since
he has in front of him the test
measurements of each leg, he can
readily see where trouble lies by
comparing the relative quality of
the interconnecting links. If he con-
siders a leg to be in trouble, he
will advise the engineer at the re-
ceiving end of that leg to turn the
line in for service. This concludes
the “party line” portion of the
daily checks. The EEN cngineer
now has a report on the line status
and it is filed with EEN headquar-
ters in Boston. But the station en-
gineers may have some work to do.

If a trouble is found during tests,
the line must be taken out of pro-
gram service to allow the Telco
engineers access to the equipment
for servicing. At this point the sta-
tion engineer has some very definite
responsibilities to carry out. To re-
lease the line for servicing by
Telco, he must clear the removal
from service with local traffic and
EEN headquarters. When he has
gained this authority, he can notify
the local Telco office of the dis-
crepancies and advise them of the
time period of the release and the
time at which restoration is nec-
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example status report.

. WAS THE SERVICE INMPROVED?

REPONTED BEFORE?

Fig. 1 at left is daily network report. Fig. 2, above, is
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essary. While the line is being serv-
iced he may be called on to origin-
ate a test signal, check levels or
monitor adjustments and their ef-
fects. Obviously, close communica-
tions and cooperation are essential
ingredients to making a success of
this procedure.

Upon completion of the service
interval by Telco, the engineer will
receive a “follow up” call from the
Telco engineer which is his official
notice of service restoration. Now
he must notify EEN headquarters
and local traffic to this effect. His
job is not yet finished, however,
as he must file a report of the
entire procedure with EEN (See
Figure 2).

This report is a summation of
the entire activity and denotes the
discrepancy causing the report, all
parties involved, all pertinent times
and, most important, the improve-
ment noted after adjustment or
service. A continuing file of these
reports serves as documentation of
service history. Frequently wave-
form photographs accompany these
reports which allow detailed study
of line conditions,

Due to the nature of the trans-
mission services used in Public TV
broadcasting a regular testing pro-
cedure of this nature is an absolute
necessity. All parties involved in
the system must carry a high degree
of responsibility and work closely
together to achieve success. But al-
though the tests being made are
quite extensive and thorough, ex-
perienced personnel can run through
all of the above mentioned checks
in 10 to 15 minutes if equipment
is made available beforehand.

Admittedly, the system has a
built-in time lag and does not pro-
vide service checks during actual
programming hours. But at this
point it does provide day to day
information on line quality. Work
currently in progress is aimed at
establishing a continuous Vertical
Interval testing system which will
allow monitoring of program lines
during peak programming hours,
As work in this area progresses,
we hope to be able to report on
it in this column.

Start Planning
Now
For The November
Convention
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2500 MHz Band

Exclusive Access Coming

A plan to afford educators ex-
clusive access to 28 of the 31 tele-
vision channels available in the
2500-2690 MHz band (Groups A
through G in Section 74.902 of
the Rules) with corresponding re-
sponse frequencies has been pro-
posed by the FCC in a Further
Notice of Proposed Rule Making
(Docket 14744).

The entire band 2500-2690 MHz
is presently available on a shared
basis with video systems in the op-
erational fixed service (private mi-
crowave point-to-point stations for
transmission of voice, telemetering,
etc.) and the international control
service, used for control of remote
radio stations engaged in interna-
tional communications.

Under the proposed rules, the
operational fixed service will be
accommodated on an exclusive
basis on three channels (with band
limits 2650-2656, 2662-2668, and
2674-2680 MHz) which comprise

Group H in Section 74.902 of the
rules. The Commission noted that
use of television transmission is not
an appropriate function of inter-
national control stations and that
the stations are provided for ade-
quately in other bands. Under pro-
posed Footnote NG47 to Section
2.106, stations now authorized in
the band that do not comply with
the mew provisions may continue
to operate on their presently as-
signed frequencies and their licenses
may be renewed or modified with-
out change in frequency, unless the
change complies with the proposed
provisions.

The Commission pointed out that
in the seven years since the present
allocation was established, Instruc-
tiona] Television Fixed Service
(ITFS) has grown until, as of April
30, 1970, there were 159 stations
authorized. During the same period,
eighteen stations were authorized in
the operational fixed service for
video transmission.

Sponsorship Idents
Begin This Month

In response to a Petition for
Declaratory Ruling and/or Modifi-
cation of Order filed June 3, 1970,
by the National Association of Edu-
cational Broadcasters (NAEB), ask-
ing that certain clarifications and
modifications be made in the re-
cently adopted amendments of the
Commission’s rules relating to FM
and Television noncommercial edu-
cationa] stations (Sections 73.503
and 73.621), the FCC has post-
poned the effective date of the new
rules from June 17 until August
4, 1970.

Adopted by the Commission on
May 6, 1970 (FCC 70-487) the
amendments deal with sponsorship
identification, acknowledgement of
donations, and the frequency of
such announcements. In its Order
postponing the effective date of the
rules, the Commission said that
while some of the suggestions made
by NAEB appeared appropriate
and quite simple, others require
more extensive consideration and

so in order to study the matter
more completely “it is appropriate
to postpone the effective date of
these rules for approximately 45
days.”

Land Mobile To Share
7 Channels With UHF

In a two-part program designed
to provide additional space for land
mobile radio services, the FCC has
adopted rules providing for the
sharing of one or two of the lower
seven UHF television channels (14
through 20) in the ten largest urban
areas, with land mobile radio,
(Docket 18261) and the allocation
of 115 MHz, of spectrum space in
the 900 MHz area for land mobile
use (Docket 18262).

The Commission said its actions
would “meet to a substantial degree
the immediate needs for land mo-
bile communications in and near
our larger urban centers and set
the regulatory framework for the
future development of both private
and common carrier mobile com-
munications systems.”
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AM, FM CP’s To 12 Months

An amended rule extending the
length of time permitted for con-
struction of a television station to
18 months and for construction of
an AM or FM radio station to 12
months has been adopted by the
Commission, effective July 13,
1970 (Docket 18763). The new
rule also requires a television per-
mittee to file a progress report dur-
ing the ninth month after the grant
of a construction permit,

This action amends Section
1.598 of the rules, and was pro-
posed in a rule making Notice
adopted December 3, 1969. The
Commission stated that most of the
parties commenting on the pro-
posed changes generally favored an
extension to 18 months,

The present rule dates from the
enactment of the Communications
Act of 1934 and provides two
months to begin construction and
six months to construct. The two
months’ commencement period is
deleted from the new rule. The
Commission stated that it became
“particularly aware” of the “inade-
quacy” of the construction period
requirement during the so-called
“idle” UHF proceedings (Radio
Longview Inc., et al., 19 FCC 2d
966, 967-8 (1969) and Northeast
TV Cablevision Corp., et al., 21
FCC 2d 442, 443-4 (1970). These
were cases in which permittees re-
questing additional time to con-
struct were required to justify their
requests or relinquish their permits.)

They also explained that it
adopted the modified rule not only
to provide more realistic construc-
tion periods, but also “to make
clear that henceforth only the
closest adherence to Section 319 of
the Act will be countenanced.”
(Section 319 gives the Commission
authority over construction permits,
and provides that a permit “will be
automatically forfeited if the station

Buying? Selling?
Use BE
Classified Ads

August, 1970

is not ready for operation within
the time specified or within such
further time as the Commission
may allow, unless prevented by
causes not under the control of
the grantee.” Despite the language
of Section 319, the Commission
noted, courts have ruled that for-
feiture of a CP requires affirmative
action by the Commission, and is
discretionary.)

In many cases of the larger and
medium broadcast markets where
no additional AM, FM or TV
channels are unassigned, the Com-
mission said that failure to con-
struct promptly may be detrimental
to the public and to the prospective
applicants. The Commission said
that applications for additional con-
struction time will be carefully
studied and granted only if ‘“‘com-
pelling circumstances” are shown
indicating that extension is in the
public interest.

for cordless
communication

you can't beat the SHARPE
RH-27 Radio Headphone combination

Cameramen, technicians, and floormen can work more
efficiently without being tied down with intercom cable.
Completely self-contained, the RH-27 permits continuous two-

way conversation between headsets or headsets and

fixed stations. The crystal controlled transmitter, receiver,
and power supply are all contained within the earpiece cups.
Optional rechargeable power pack can be mounted

on headband. Microphone selectively modulates ambient

sound for direct voice
contact. Or, can be
used for voice transmis-
sion only to provide
complete isolation from
ambient sound (up to
40 dB). Ideal for
simultaneous interpre-
tation of multi-lingual
programming.

Write for complete
details.

SPECIFICATIONS

* Transmitter output less

than 100 m.W.

¢ Choice of 24 channels
within 27 MHz band.

» Effective range 500" minimum.
* Boom mounted microphone.
* Telescoping antenna 5-24".
* Frequency response

300 Hz to 6.8 kHz.

* Foam filled circumaural ear
cups and lightweight construc-
tion for complete comfort.

SHARPE AUDIO DIVISION
SCINTREX INC.

407 Creekside Dr. » Amherst Industrial Park
Tonawanda, N.Y. 14150

Also Available in Canada
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end your
signal pollution
problems
Beldfoil’ ISO-Shielded” Cable

It's the cable with virtually perfect shielding. It's a
Belden exclusive. Beldfoil ISO-Shield is like a con-
tinuous metal tube enclosing each pair of conductors
in a cable. It locks out crosstalk or interference . . .
whether from outside sources or between shielded
elements in the cable.

Beldfoil is a layer of aluminum foil bonded to a
tough polyester film (for insulation and added
strength.) To form an ISO-Shield, we apply it in any
one of several unique ways to meet the requirements
of different applications. (See Figures 1 and 2, for
example). Each gives more physical shield coverage
than braided wire or spiral wrapped (served) shields.
And greater shield effectiveness . . . even after re-
peated flexing.

Beldfoil ISO-Shielded Cables are small, light-
weight. They terminate easily. They’re modest in
price. Your Belden Distributor stocks a wide variety
of standard Beldfoil shielded cables as listed in the
“Belden Electronic Wire and Cable Catalog” (ask
him for the latest edition). And, should you have
specifications no standard product can meet, ask him
to quote on a specially engineered design. Or, if you
choose, contact: Belden Corporation, P. O. Box
5070-A, Chicago, Ill. 60680. Phone (312) 378-1000.
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Metal (shield) foil, folded Polyester insulating layer
to assure metal-to-metal folded to assure isolation
contact. between shields.

Insulated conductors

Ground (drain) wire

Metal (shield) foil, Polyester insulation

folded to assure layer folded to pro-

metal-to-metal vide bonus insulation

contact. between conductors
and shield.

Insulated conductors

Ground (drain) wire
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Site and design change
pays off for small station

This is the record of a small station that went

all out to improve their sound and their operation.
Their unique total station planning has been
“branded” a success.

Fig. 1 Tie-offs of ground
system were silver
soldered to % inch cop-
per tubing that encircled
the tower base. Four
two-inch straps run to
the tower base, and an
eight-foot was driven at
each junction.

Fig. 2 Home modified farm subsoller used to install the ground system.
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By Fred L. Hildebrand,
Chief Engineer, KVOC,
Casper, Wyo.

Can a small, one-engineer-station
in a highly competitive market move
its transmitter, tower and studios
along with a minimum of new
equipment, almost no off-the-air
time, and still come up with a 100
percent improvement in sound and
efficiency? The answer for KVOC,
Casper, Wyoming was, Yes.

Amid the planning and execution
of the many steps that KVOC re-
quired, was the need to keep the
station on the air through all phases
of the move. As a result, the only
off-air time during commercial
hours was a three hour antenna im-
pedance measurement period, which
was inescapable.

The first and often the longest
step in any major move is the selec-
tion of a suitable location. In our
case we were looking for a com-
bined facility site. Since Casper is a
sprawling city with a high sand and
gravel earth content, a good site was
not easy to find. What we settled on
was a compromise. It was not in an

Fig. 3 KVOC station layout. Wall
areas in color indicate sound proof
construction. Note that, as in other
well planned layouts, the work bench
Is behind the transmitter and equip-

ment racks.
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ideal low, wet area, but it did offer
easy access to the downtown busi-
ness district. The ground was good,
tight clay soil, a ground system pre-
requisite in this dry climate.

Ground System

To insure a good ground system
we used extra long ground radials
(225 feet compared to a radiator
of only 150 feet) In all, 34,000
feet of #10 copper wire was planted
in a symetrical pattern which re-
sulted in a measureable increase in
fringe area signal and a definite de-
crease in lightning caused outages.

The ground system was installed
using a farm-type sub-soiler which
was modified in my home welding
shop. The unit worked well even
though the ground at the site had
rocks and mica in it. The ground
system was completed and readied
for the tower installation long be-
fore we made our major installation
and equipment move,

The most physically difficult
problem was to move the transmit-
ter, associated equipment, and the
building which housed it. This was
scheduled for a one-night move with
the station sign-off at 6 PM and a
promise to listeners that we would
be on the air at 6 AM the following
morning.

All went well at first. The equip-
ment and transmitter were loaded
onto the engineer’s pick-up truck.
The steel transmitter building was
lifted from its old foundation with
the aid of an “A” frame truck.
Then it began to rain. Needless to
say, we scrambled to vacate the
rapidly soaking clay hollow as it
became a greasy, slippery mess.

Initial Station Setup

Upon arrival at the new site, the
power company was waiting to con-
nect service to the transmitter build-
ing as soon as it was bolted to its
new foundation. Then the telco
people began the line equalization
of already in-place lines, This was
necessary since KVOC would be on
remote control until completion of
the main studio building. As it
turned out, it took much longer for
equalization of the program loop
than planned, and it was after mid-
night before KVOC was able to
start moving into a muddy building,

After much careful slipping and
sliding, the transmitter and equip-
ment rack were in place. Then I
was left alone to decipher the
smeared and muddy wires, intercon-
nect the equipment and adjust the
antenna tuner and transmitter. To
shorten the story a bit, KVOC did

sign-on at 6 AM as promised, but
a few emergency repair measures
were needed.

Antenna impedance measure-
ments were completed the next day
between 1 and 3 PM, After mid-
night sign-off the first night, the
final tuning of the antenna tuner
and transmitter, and clean-up of
final wiring was completed. KVOC
was then fully operational at its new
site.

The New Studio Plan

Next was the completion of the
main studio building and the move
into it. This actually entailed four
operations: wiring of main control
after construction of console cab-
inetry, transmitter and associated
equipment installation in the main
building; moving administration;
and installing and wiring of the
production room.

The floor plan of the building
shown in Figure 3 evolved from
many sessions between the general
manager, the engineer, and the ar-
chitect. A contract was let for con-
struction and our new studio con-
struction program was underway.

When the time came to pour foot-
ings for the studio building, eight
ground radials were rolled back
from the building area. Then, as
the foundation was poured, they
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Fig. 4 Main control layout is tight and well organized.

were placed under it and bonded
together with 2-inch copper straps.
Number 10 copper wire pigtails
were brought up through the station
floor into each room which later
would house equipment, These, plus
the 2-inch copper straps between
tower base and equipment room,
resulted in a ground system so ef-
fective that our old problem of RF
on audio tape machines was elimi-
nated. “Home” type tape recorders
and equipment were set up through-
out the building. In fact, five new
recorders were purchased for use in
the new facility.

As construction of the studio
building progressed, all inter-room
wiring was installed so that program
and net monitors could be used
throughout the building, and any
future requirements would be met
with wiring already terminated in
“J” boxes in each room. Control,
engineering, studio, production and
news rooms were tied together with
conduit and bus-duct, allowing any
future changes there to be made
with minimum effort. An extra pair
was pulled in the first wiring, al-
lowing for last-minute ideas.

In the main control room, a new
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audio console and turntable were
needed since the old ones would be
used in the new production studio.
Also, this would allow completion
of main control before the big
move, enabling change-over of con-
trol from old building to new to be
accomplished in one late night
move.

During this same week, adminis-
tration materials were moved into
the new building, leaving only the
completion of the production room.
Production was taped at the old
building during the early moving
period. After a completely rewiring,
rebuilding and cleaning the console
and turntables, building of cabi-
netry and wiring of the new produc-
tion room complex, the “new
sound” of KVOC radio covered
central Wyoming, Numerous listener
comments confirmed the many en-
gineering decisions which produced
a full, pure sound with “depth”.

All efforts centered on the most
faithful reproduction possible of
both recorded and live material.
This, in modern formats, requires
not only near perfect control facili-
tes, but a production room with
good acoustics, plus a multi-track

recorder, equilization control, echo
and reverb, and all in a functional
layout, These combine to enable
station personnel to produce
straight, comedy, or unusual spot
announcements with ease. One eas-
ily accessable switch transfers audio
output of either production or con-
trol rooms to the transmitter limiter
input so that either room can be
used for main control.

Turntable Layout

When you go into planning a
whole new station, you may as well
give everything a rethink. We did,
and the result was a recorder-turn-
table positioning that we think is
new. The reasons for working up
this arrangement were purely func-
tional. We didn’t have a lot of extra
space, so we couldn’t let the equip-
ment sprawl around the room. Per-
haps the spacious approach to
studio design and layout would be
a bit more pleasing to look at, but
experience dictates a tight setup for
optimum DJ operations.

Tape recorder number 1 is above
TT number 1, and recorder 2 is
above TT 2. For operator con-
venience (proximity), the DJ can
easily reach the machines and turn-
tables, and on the board, the con-
trols now have a meaningful rela-
tionship to the physical layout.

Back lighting was used behind
the turntables. Once located inside,
the turntables would never again be
subjected to the hazards of the more
conventional table top arrangement.

“All Talk’’ Setup

We also took a long look at the
“all talk” studio. What we settled
on was a circular “talk” table. An
old, round, hollow pedestal dining
room table was rebuilt for use in the
studio. It is not only attractive, but
the hollow center allows wires to
go directly down into a floor con-
duit so there are no wires showing,
and none to be accidentally kicked
or moved.

The table is equipped with a
speaker-phone, Up to six guests can
be seated comfortably around the
table and callers can ask questions
of, or converse with, any of them.
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Get'In'gear

Want to know about the latest in sophisticated
terminal equipment?

Talk to TeleMation!

Or talk to any of literally thousands of smart
satisfied users of TeleMation products who
know our equipment has achieved a standard
of excellence in quality, flexibility and
reliability that others are hard-pressed to meet.

JIM MAC DO%L\
W6/L4 ERA 2. For the finest in gear,

TALK TO TELEMATION.

Titling Generators, like the TCG-225, handle
news flash and titling needs with one or two
lines of twenty-five characters each—one
line horizontal crawl.

N

T M

2275 South West Temple
Salt Lake City, Utah 84115
(801) 486-7564

TeleMation’s new, solid-state audio control
unit, the TAM-105, is the industry’s most
compact and versatile unit with five micro-
phone mixers, thirteen inputs, separate
cuing facilities and other features found only
in larger, higher-priced production units.

New York * Washington * Atlanta = Chicago ¢ Indianapolis * Milwaukee = St. Louis * Phoenix * Albuquergque * Tulsa - Little Rock * Oklahoma City * Denver ¢ Dallas * Las Vegas = San Francisco
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Fig. 5 Back lighting protects turntables and allows lower than usual control room
light levels.

This provides the “round-table”
type of talk show facility, while
main control can be used for the
talk show where only the announcer
and caller are involved.

The main advantage of the
speaker-phone / studio microphone
combination, is that all studio guests
and moderator have “live-mike”
voice quality broadcast at all times,
while the caller is identified to the
audience by the telephone filter
quality of his voice. This is the ef-
fect used on most good talk shows.
What makes this system unusual is
that there is no direct connection
between the telephone company
equipment and the station’s. The
caller’s voice is fed to the studio
mike via speaker-to-mike sound
wave transfer.

Though this has often been con-
sidered taboo, bear in mind we are
using a filtered sound source, com-
ing from a speaker designed to re-
produce this range of voice fre-
quencies. Therefore, sound deterior-
ation is hardly distinguishable.

There are other benefits. The en-
tire talk show reaches control on
one mike channel, making it easy
to control or delay as desired. The
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only cost is the rental of the speaker
phone itself. No hybrids or elabor-
ate switching is required. Beeper
tone is supplied by the telco beeper,
and delay is accomplished by using
the two Sony recorders in tandem.
As one records the show, the tape
proceeds directly to the second re-
corder which plays it back and
feeds the limiter input. This also
gives'a normal speed tape of the
entire show if reproduction of por-
tions of it for news or information
is desired.

A Standup Operation

Operation in control, production
and news announce are designed
for stand-up operation with two
main objectives in mind. First, to
get the full voice quality from an-
nouncers, and second, the live, well
coordinated action and sound of an
announcer who is standing, com-
pared to the slow, lazy style which
is apt to occur while sitting. Sur-
prisingly, many announcers find
standing less tiring than sitting,

Another unusual aspect of the
completed station, is the absence
of any patch panel. All input or
output transfers needed are com-

pleted with simple rotary switches,
these are much easier for personnel
to decipher than the usual patch
panel. Though patch panels may be
necessary in many installations, the
average station can adapt its trans-
fer to switches which are easily
labeled to show their function. Any
of 12 remote line inputs, are avail-
able on one of two 6-position
switches, so there is never a need
for an operator to run down a row
of terminals to find a remote feed.
If it is in the building, it is on his
switch.

A headset cue is available at the
switches along with a regular cue
at the console. An equalizer can be
instantly switched into any remote
line if needed. Much emphasis is
placed on telephone line inputs, too,
as the station is trying the new DDD
remote broadcasts for out-of-state
sporting events,

KVOC provides a network feed
to many stations, This feed, at
times, is not the same program being
broadcast locally by the station. So
the input to the network line ampli-
fier is obtained by rotary switch
from any remote line, main control,
production, or either of two tele-
phone lines.

Two recorders are used almost
continually in control for delayed
network recording, delayed sporting
events, on-the-spot news, weather
and other record/playback needs.
The input of each is switchable to
network, either telephone line, any
of twelve remote lines, program out-
put, or air monitor. This switching,
as is the case throughout the station
is completely isolated from other
uses of the same signal within the
station. So here we have another
distinct advantage of switches over
the usual patch panel: the simul-
taneous use of the same audio
source at several different points, Of
course bridging pads must be used
at some points to prevent circuit
loading, but this is quite easy to
accomplish.

Almost all input sources (such as
remote and telephone lines) are
available in production for complete
versatility. Network, telephone and
program lines are also on the news
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room tape recorder input switch,
which allows newsmen great free-
dom. The output of this recorder
can feed directly down a phone line
for feeding news stories fo other

stations, or tor playing a spec spot
for a sponsor.

In production, a four-track stereo
recorder is used with the outputs of
each channel fed to separate inputs

Fig. 6 ‘“Round table” talk show table in the studio with stand-up news announce
position in background. The window looks into the control room.

Flg. 7 Work bench and paris storage is in the equipment room behind the trans-
mitter and equipment racks.
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to the console, enabling the oper-
ator to prepare his music on one
track, voice or sound effects on the
other, and mix them at the proper
levels for playback. This produces
a much smoother mix of voice and
music than is normally obtained
with other systems where the oper-
ator cannot accurately determine
the loudness of his music in relation
to his own voice. Also it is perfect
for those stingers that start a few
words from the end of the spot,
then come right-up-through the last
word to signal correctly, the end of
a good spot. The uses of multi-
track machines in a production stu-
dio are only limited by the imagin-
ation of the operator.

As a final, personal touch to this
new facility, registered Wyoming
cattle, sheep, and horse brand own-
ers were invited to a big “Branding
Day” at the station. They actually
branded the native cedar slabs
which decorate the outside of the
building. An usually large turnout
testified to the success of this pro-
motion, and KVOC became the
first radio station in the world, to
our knowledge, to be really
“branded”, The brands not only
add to the decor of the building,
but also have made the station an
extension of all those who have a
brand on it. The station is now a
landmark. A

Editor’s Note: Obviously, the staff
at KVOC realized there were trade-
offs involved when they made some
of their decisions in the planning
stages of the “new” KVOC. How-
ever, this article tells loud and clear
what can be accomplished when
management relies on engineering,
communciates with engineering, and
then with confidence, challenges
engineering.

We learn from KVOC the ad-
vantages of a complete station re-
think, and we are, at the same time,
reminded that a successful station
is far more than neat wire bundles,
efficient equipment, and bright
towers.
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A review of the design

and operation of EVR

Part 1 of a 2-part series

By Peter C. Goldmark, Robert A. Cas-
trignano, John W. Christensen, C. Rus-
sell Dupree, Bernard Erde, Dennis
Gabor, William E. Glenn, Abraham A.
Goldberg, Patrick F. Grosso, John M.
Hollywood, Renville H. McMann, lvan
A. Purt, Robert B. Rhoades, Donald W.
Ridley, Andrew A. Tarnowski, and John
C. Wistrand*

EVR®, which stands for Elec-
tronic Video Recording, was de-
veloped by CBS Laboratories, and
is described here in detail for the
first time.

Through a unique combination
of photography, optics, and elec-
tronics, EVR plays prerecorded
video programs with sound through
standard television receivers—truly
a visual counterpart of the long-
playing record. The nature of the
medium lends itself to low-cost,

*CBS Laboratories

high-volume production in mono-
chrome or color.

The EVR program is contained
in a cartridge measuring seven
inches in diameter, one-half inch
thick, and with its large center hole
resembles a 45-rpm phonograph
record. The EVR video signal is
on a special photographic base,
8.75 mm wide and approximately
three mil thick. The sound is re-
corded on two narrow magnetic
strips on each side of the EVR
film for stereo or for two indepen-
dent audio programs. One cartridge
can hold two black and white pro-
grams of 50 minutes duration (60
min. with European standards). A
color program occupies both video
tracks, hence half the playing time.
As thinner film becomes available,
the program duration per cartridge
will be longer.

The EVR cartridge is repro-
duced in a player described here,
where an RF signal carries the com-
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Fig. 1 Chroma and luminance components are enhanced through vertical and hori-

zontal aperature equalization and both are gamma corrected.
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bined video and audio programs to
the antenna terminals of a standard
color or monochrome television re-
ceiver. Push-button operated con-
trols take care of the threading,
stopping, fast forward, and rewind
opcrations of the cartridge. With a
suitably coded film, one can stop
at any particular part of a program
and then display still pictures for
any length of time. Manual forward
or reverse browsing is provided
for, which also can be used when
stopping a motion sequence. Since
each picture is exceedingly small—
0.130 x 0.100 inch—EVR has a
large built-in storage capacity with
a significant potential for reference
library or other types of visual in-
formation storage.

The film sensitometry in the
EVR system represents an essen-
tial interface between Electron
Beam Recording, printing and the
playback process.

A major goal in the development
of the system was to devise a film
recording and duplication method
that would permit large-quantity
production of inexpensive film
cartridges containing high-quality
video programs. For high-speed
duplication, a low-cost ultra-high
resolution silver halide film was de-
veloped by Ilford Ltd., England, for
EVR. The stringent quality and
size requirements resulted in sclec-
ing direct electronography (expos-
ing the film in vacuum by a finely
focused electron beam) as the
method of creating the master rec-
ord. Modern, very fine grain films
have a high capacity for informa-
tion storage and are relatively in-
sensitive to ordinary light, yet very
responsive to the high energy pres-
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EVR SYSTEM
FREQUENCY TRANSFER CHARACTERISTICS
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Fig. 4 A section from a monochrome and a color release print.
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ent in an electron beam. The film
used in the master stock for elec-
tron beam recording has a crystal
size less than one-tenth of a micron
and the definition obtainable is of
the order of 800 line-pairs per mm.
This film, too, has been developed
especially for EVR by Ilford Ltd.

Processing the master through
electronic recording makes it pos-
sible to produce a predetermined
frequency pre-emphasis and to in-
troduce grayscale correction while
keeping the density range limited
to the desired values. All these are
not possible in a purely optical
transfer system.

The resulting picture on the film
is different in visual appearance
from that of normal cinematography
film, especially since color pictures
appear in monochrome with the
chroma content coded. A further
difference is in the number of pic-
tures per second. Through the use
of extremely fine grain print ma-
terial, very small images can be
produced, which makes it econo-
mical to print 60 frames per sec-
ond (50 in Europe). This leads to
simplifications in the playback ma-
chine and tends to provide a high
degree of visual integration of grain
or other imperfections.

Basic Components

The three basic components of
the EVR system are the recording
apparatus for conversion of pro-
grams from films or tape to a
master film, the printing process to
mass produce the cartridges, and
the player itself which is attached
to the antenna terminals of one or
more television sets.

The principal steps involved in
producing the EVR cartridges are:
the program preparation; genera-
tion of the master negative by elec-
tron beam photography; printing,
processing and slitting of the films
and loading of the cartridges.

The program preparation process
electronically precorrects the video
signal for any losses that will occur
throughout the entire system, in-
cluding the player.
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Norelco

introduces
custom mixers

from stock.

MD16RF8

® Current dependent mixing allows for console
configurations from 8 inputs with 1 output, to 16 inputs
with 8 outputs. ® All Norelco MD consoles utilize Danner
silicone encapsulated attenuators. ®m Up to 4 echo send/
return channels. ® Switchable equalizers providing high
end, low end, and presence equalization. ® Panpots on
each input channel (MD16RF8 only). ® Switchable input
sensitivity. ® Stereo monitoring facilities. ® Built-in 5
frequency oscillator. ® Prelisten, talk-back, and
program-distribution channels. ® All connections via
floor level screw type terminal strips. ® Insertion points
for external signal processing equipment. ® Detailed
individual test reports accompany each Norelco custom
mixer, assuring guaranteed performance.

Your Norelco MD mixing console can be operational
in a matter of hours. Many versions in stock for
immediate delivery.

Norelco MD8R1: $6,648
Norelco MD16RF8: $22,950

Now dozens of custom console
configurations assemble

from 4 unique modules.

Result: the first custom
consoles with mass-production
price, reliability and delivery.

r PERFORMANCE SPECIFICATIONS j
TSNS s

Freq. response: 40 .. .15,000 Hz =0.5dB
Distortion: less than 0.5% l
Gain: 101dB

Output level: +18dBm

Relative noise input: better than —120dB
Cross talk: better than 80dB

MD12RF4 Console
provides 12 inputs, 4 outputs
and 4 switchable equalizers

i for $10,470.

PHILIPS BROADCAST EQUIPMENT CORP.

A NORTH AMERICAN PHILIPS COMPANY

One Philips Parkway, Montvale, N.J. 07645 (201) 391-1000
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Fig. 5 Chroma and pilot carrier relationship shown with chroma sidebands.

As shown in Figure 1, the origi-
nal NTSC Color TV signal is sep-
arated into its luminance and
chroma components. Both signals
are enhanced through vertical and
horizontal aperture equalization
and both are gamma corrected.

Figure 2 indicates the amplitude
versus frequency characteristics at
various parts of the system. Care-
ful gamma control is employed
throughout from recording to play-
back. Figure 3 illustrates the typi-
cal grayscale characteristics at
various points of the process.

A synchronization mark, indicat-
ing the start of each frame, is re-
corded on the master film during
the horizontal blanking interval.
This line of clear windows provides
synchronization in the player be-
tween the film transport and the
CRT scanner.

Figure 4 shows a section from a
monochrome and a color release
print. Each frame is 92 mil high
and 123 mil wide. The synchroniz-
ing window next to each frame is
visible and the color information
is recorded in a coded form on the
frame adjacent to the luminance
signal, It is essential to record the
chroma signal in such a way that
the reproduction is independent of
the scanning linearity in the re-
cording and playback system. The
chroma frame contains a color car-
rier whose frequency is an integral
multiple of the line-scan frequency.
In order to provide a reference car-
rier for the color signal, an unmodu-
lated pilot signal with exactly one
half of the color carrier frequency
is combined with the latter across
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the chroma portion of the EVR
film. Scanning nonlinearity, raster
size changes, film shrinkage, etc.
will not interfere with the proper
demodulation of the chroma car-
rier since the phase relationship be-
tween it and the pilot carrier is
automatically maintained within
the required accuracy. Figure $
shows the chroma and pilot carrier
relationship together with the
chroma sidebands and Figure 6
contains typical oscillograms of the
two carriers.

All synchronizing signals and the
pilot carrier are divided down from
the color carrier frequency. Because
of the integral relationship between
the color and pilot carriers and the
Electron Beam Recorder (EBR)
horizontal scan frequency, the pilot
and chroma signals are recorded on
the master film as a series of ver-
tical bars, deviating in a horizontal
direction only where color changes
occur in the picture.

In the EBR color encoder the
R-Y and B-Y signals are arranged
to modulate phase and amplitude
of the color carrier, which is then
mixed with the pilot carrier. Pre-
ceding the chroma information,
four cycles of the pilot carrier are
recorded, which appear at the left
side of the chroma area. This causes
“pre-ringing” of the pilot extraction
filter in the EVR player, thus ren-
dering the transient invisible in the
reproduced picture,

The Electron
Beam Recorder
The diagram in Figure 7 shows
the various vacuum chambers.

Where the video-modulated electron
beam exposes the film, the electron
path from cathode to film is main-
tained in a pressure no higher than
10-5 torr to ensure satisfactory
beam focus and cathode life. To
achieve a pump-down time of a few
minutes, a double vacuum pumping
system is used.

There is virtually no loss of reso-
lution in the actual process of elec-
tron beam recording because the
diameter of the electron beam is
1/10.000 inch and the recorder is
capable of a resolution of 400 line-
pairs/mm,

Electron Beam Recorders for
commercial production of EVR
masters have recently been com-
pleted for use in Europe and for
the U.S. For color EVR the same
type machine carries a dual beam
gun recording side-by-side the lu-
minance and chroma signals. A 40
mm wide film is used for the master
and 35 mm film for the print. The
35 mm format accommodates four
8.75 mm EVR films which can
hold eight monochrome or four
color programs, They are printed
simultaneously and are subsequently
slit.

Although the recording system
could operate with real-time signals
directly from TV cameras or film,
an operational advantage can be
derived by prerecording all pro-
grams on video tape.

The EVR mastering system is il-
lustrated in diagrammatic form in
Figure 8. The video signal gener-
ated from the video tape recorder
(VTR) is separated into the chroma
and the luminance components, The
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luminance signal is divided so that
one signal represents the direct sig-
nal, and the other is delayed by
one field. The output from the lat-
ter and the undelayed luminance
signal are independently applied to
vertical and horizontal aperture cor-
rectors and gamma correctors, Both
the delayed and the undelayed lu-
minance signals are applied to a
sampling gate operating at 14 MHz
rate in such a way that both fields
are synchronously recombined dur-
ing 1/60 second (1/50 in Europe).
Thus information corresponding to
all 525 lines (625 in Europe) is
recorded in each EVR film frame.

The chroma portion of the VTR
playback signal is extracted from
the luminance information by a
comb filter and is then translated
from the NTSC frequency standards
to the EVR system values. The re-
combined luminance signal and the
chroma signal are now applied

oy

A Chroma subcarrier leads ‘“‘doubled”
pilot subcarrier by 90°

B Sum of chroma and pilot subcarriers

mm

T

LTI

C Above phase relationship during —I
test pulse

Fig. 6 Displays of the chroma and pilot
subcarriers.
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through video amplifiers to the guns
of the Electron Beam Recorder.

Field Delay Methods

Two types of field delay methods
are now available: magnetic storage
disks and a quartz line. One mag-
netic storage system employs a re-
cording and a playback head lo-
cated 180° apart; in the other sys-
tem the heads are 360° apart. The
quartz line contains eight delay sec-
tions connected in series where
temperature control assures main-
tenance of precise transit times.

The Recorder contains all the
circuitry necessary for operating the
electron gun as well as the vacuum
system. As shown earlier, the latter
consists of three chambers: one
housing the film magazine, the sec-
ond the film drive, and the third
the electron gun. Figure 9 is a
close-up of the vacuum chambers
and the film transport. The film

magazine capacity is 1800 feet of
40 mm wide film, sufficient for re-
cording four hours of color or eight
hours of monochrome programs
without breaking vacuum.

Recording on the film is accom-
plished with two electrostatically
focused and deflected electron guns,
located in the gun chamber. The
latter can be indexed to four dis-
crete horizontal positions, thus mak-
ing it possible to sequentially record
four dual tracks across the width
of the 40 mm film,

The film drive provides accur-
ately controlled continuous motion
at 6 inches per second for the U.S.
and 5 inches per second for Europe.
An electronic servo system locked
to the vertical scan and synchro-
nized with the VTR drives the film
at constant velocity.

A special multi-head wet gate
printer of entirely new design has
been developed by Ilford Ltd. in
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Fig. 8 Photo showing vacuum chambers and tape transport.

England who is a member of the
EVR partnership in Europe. The
wet gate EVR printer minimizes
light dispersion and also protects
the master film. The EVR printing
and processing equipment is capable
of running at speeds of up to 200
feet per minute. Through the use
of multiple heads, 16 color pro-
grams together with sound are gen-
erated each time the master loop
passes through the printing machine,
and the rate at which the printer
produces EVR copies is approxi-
mately 100 times (in Europe 125
times) faster than the actual play-
ing time of the original program.
Thus, a half hour color cartridge
can be produced every 18 seconds
(14.5 seconds in Europe).

In part 2 of this two-part scries
we will cover the EVR player, the
chroma translator and audio. A
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Sony keeps you
off your toes.

Tall story? No problem. The facts are
always within easy reach with Sony’s
remarkable new telescopic ECM-51
electret condenser microphone. The
new ECM-51 is specifically designed
for on-the-spot recording.

Sony’s exclusive non-
directional electret condenser
capsule is set at the end of a
telescopic wand. Its length can
be extended from 734" to
172", and therefore acts like
an extension of a reporter’s
arm—increasing his reach
by almost one-and-a-half
feet!

Built to withstand rugged
use, the ECM-51 operates up to
3000 hours with a standard
internal battery. Used in conjunc-
tion with a battery-powered
tape recorder, it gives you the
edge in on-the-scene interviews.

The Sony ECM-51 is avail-
able at select Superscope
Special Application Products
dealers. For their names, as
well as complete details and
specifications, please write Special
Application Products Division,
Sony/Superscope, 8150 Vineland
Avenue, Sun Valley, California 91352.

E:I::ﬂ SUPERSCOPE ,]

© Superscope, inc.



NCTA

Convention report

The National Cable Television
Association met in Chicago early
in June for their annual covention.
They met under the banner of
“CATV Comes of Age”, but for
all the great expectations that
abounded, the convention operated
under the same atmosphere that
has prevailed in recent years: where
do we go from, and how will we
get there,

But as the 1970 convention
stood at attention for the first ses-
sions one important ingredient had
been added—a semblance of se-
curity. And it came in the form of
Chairman Burch and Sol Schild-
hause.

But for all the speeches and
addresses it was apparent that the
cable industry must continue to
take its turns under the caution
light. The “be patient” approach
may be aggravating, but it is es-
pecially meaningful in view of the
technological explosion that has
blown across the face of the com-
munications industry and offered
cablecasters more options than they
can pick up.

While cablecasters are required
to originate local programming,
they are being asked to consider
system interconnection, satellite re-
lay, automatic meter reading for
the utilities, electronic mail, polling,
home protection systems, facsimile,

and instructional services. Most of
these possibilities ride on the cap-
abilities of two-way cable com-
munications,

Meanwhile, cable operators must
give a fair share of their time to
finding ways and means to assist
the FCC in pre-emption of state
regulatory controls. And this must
be done while they await FCC pro-
posals on technical standards, cross
ownership, and multiple ownership
copyright. Despite the lopsided
questions-to-answers ratio, despite
the flashing caution lights reflected
on bottomless chasms, cable oper-
ators rightfully begin their ride on
the roller coasters of 1970 optimism.

The Alumni Day

Earlier in the week, two former
FCC commissioners joined an in-
dustry panel whose task was to
focus on the major issues confront-
ing cable operators. Included were
Fred Ford and Newton Minnow.

Ford wasted little time in get-
ting off salvos aimed at recent FCC
activity. Ford insisted that what the
Commission urgently needs is a
better understanding of the CATV
industry. This, he said, could be
accommplished by holding open
hearings on CATV regulations be-
fore the rulers are set.

Seeing a need for better direct
communications, the former com-
missioner said that the FCC has

not called in cable operators to ask
them what they want, what they
need, and what they think their
future should be. It was not a new
stance for Ford, especially since his
tour as head of the NCTA.

Newton Minnow, chairman of
the board of WTTW, proposed
second showing for network pro-
grams that are aired only one time.
Recognizing the network one-to-a-
city policy, Minnow offered a “time
diversity” plan that would have
VHF network programs replayed
on UHF.

Then commenting on Cable TV
and freedom of choice, Minnow
stated that cable program origina-
tions that were concerned with com-
munity activities would be of great
value to the younger generations.
Local originations, he said, would
help the youth identify with their
community.,

Sol Schildhause, acting chief of
the CATV Bureau withstood the
barbs of Ford and told the session
audience “You’re in for a lot of
regulation.”

Ford had earlier said that the
FCC should slow down their efforts
until they better understood the
cable industry.

Comparing the CATV and Broad-
cast bureaus, Schildhause said the
Commission has only 27 people in
the CATV Bureau while there are

Newton Minnow . .
plan for UHF.

. A time diversity
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Frederick Ford . . . Understand the

CATV industry first.

Sol Schildhause . . .

You're in for a
lot of regulation.
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AS OF NOW,

IF YOU CAN'TFIND

YOURSELE

If you’re in a business that in any
way involves science, you know all
about the technician shortage.

But did you know that The
Advertising Council, the National
Industrial Conference Board, and the
Department of Health, Education
and Welfare have joined forces and
launched a campaign to end the
shortage?

The advertising started running
last May. Already millions of young
people have got the message.

With your help, we think we can
reach even more.

There are two principal ingredients
in this campaign. The first is a booklet

TECHNICIANS,YOU HAVE
NO ONE TO BLAME BUT

giving all the facts on technical
careers, technical schools and finan-
cial aid.

The other ingredient is a poster,
offering the booklet.

You can help by handing out the
booklet—and seeing that the poster
is displayed in high schools, churches,
youth clubs, wherever young people
hang out.

For samples of both booklet and
poster, information on ordering
quantity reprints, and information
on getting your firm’s imprint put
on the bcl))oklet, ﬁlllc%ut and mail this
coupon. Do yourselt a £\ ¢
favor. Mail it today. @Ql‘m}.}

Advertising contributed for the public good.

How to

Educaton tells you how to get them.

For your tree copy write
Careers Washington, DC. 20202

o9

Booklet

have acollege man's
career without four
vears of college.

Technicians, PO. Box 313
Radio City Station, New York, N.Y. 10019

Name _ _ .
Firm -
Business

Address _ B

City

Poster
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Looking forward to

e \

Bruce Lovett . . .
pre-emption.

250 in the Broadcast Bureau.

Bruce Lovett insisted that the
FCC set licensing standards and
take the role of the sole regulator
of the industry. Pre-emption is
necessary, he said, if the cable
operators are to be saved from a
jumble of regulations that would
vary from state to state.

Schildhause had everyone’s at-
tention when he said that licensing
is a two way thing: licensing also
means the right of revocation. This
follows the recent position of the
Commission concerning broadcast
renewals,

One finds himself saying, espe-
cially after a session such as this
one, if we don’t get our plans solidi-
fied we’re headed for more trouble.
However, if we rush to solve our
problems, we may develop even
greater problems.

Technical Sessions

Once again the NCTA chose to
present most of its technical meet-
ings in early morning eye opener
sessions. Despite the fact that the
cable industry may soon be facing
a shortage of people they will need
on both ends of the cameras for
local origination, the deluge of vital
technical information available
keeps coming in at a time when
too many delegates are trying to
wake up.

The Move Toward

Two-Way Communications

One of the major innovations in
the cable industry could be its
potential for two-way communica-
tions. J. D. Cauldwell, of HTV
Systems, Inc., explained the basics
of two-way amplifiers produced by
his company simply as two sep-
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Bill Adler .
long, hard year.

. . Stepping down after a

arate amplifiers linked together by
two diplex filters,

Cauldwell pointed out that their
two amps within one casting are
the trunk and sub-low amplifiers.
The sub-low amp, along with a set
of diplex filters makes two-way
amplification possible.

The bandwidth of the sub-low
amp is 6 to 26 MHz. With allow-
ance for isolation, the VHF amp
has a bandwidth of 50 to 220 or
270 MHz. The insertion loss of
the filters is less than 5 dB for
both the sub-low and the VHF ban.

According to Cauldwell, the
bandwidth between 26 and 50 MHz
is called the “stop band” and is
tween the VHF and sub-low bands.
Additional isolation between the
bands is provided by the ampli-
fiers. Total isolation between the
bands is equal to twice the rejec-
tion of each filter plus the attenu-
ation of the amps in the rejected
band. These amplifiers can be cas-
caded as high as 50 units with a
phase error in the color spectrum
of only 2 degrees,

Immediate interest in two-way
amplifiers of this type stems from
their possible use in live local orig-
ination programs from any point
within the system, remote meter
reading, video telephone, facsimile
machines, and for linking com-
puters.

Along this same line of CATV
technical expansion, Henry Marron
of Jerrold Electronics presented a
paper on system design consider-
ations in a two-way transmission
system.

Marron explained that two-way
systems can range from completely
dual systems including trunk feeder
and taps (space division multiplex)

to the other extreme of using a
single trunk, taps and feeders (fre-
quency division multiplex).

The first system has its obvious
economic problems because of its
cable complications, but it would
eliminate many of the problems
(crosstalk, group delay distortion,
and loop feedback).

The second system may over-
come the economic problems but
present bandwidth problems. Then
he added the dual trunk system.
Since the state of the art demands
solutions to problems in these sys-
tems for more than economic con-
siderations, Marron discussed the
design considerations needed to
overcome crosstalk, group delay
distortion, and loop feedback ef-
fects. He concluded that the single
cable two-way system is mainly
useful for limited access trunk
usage and that the dual trunk sys-
tem, using a translator unit, has
greater flexibility in that access is
available to the trunk from any
desired feeder. The dual trunk
system, as Marron sees it, is a com-
promise between the two extremes
in current two-way design concepts.

Broadband
Coaxial Systems

Some developments over the past
several months dictate a renaming
of the CATV system. Certainly a
major trend today is the explora-
tion of two-way systems, and some-
where within this trend is the need
for development of broadband co-
axial cable systems.

Skipping over the glamorous fea-
tures of suggested broadband cable
network features, Anaconda’s Gay-
lord Rogeness explained that as ca-
ble TV moves into the larger met-
ropolitan areas and as the two-way
features are initiated, the transmis-
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.xing would be necessary due to
the attempt to put more signals
within a restricted bandwidth. This
would be especially true if 35 chan-
nels of 6-MHz bandwidth were
used.

Diplexing, he said, also would
facilitate accurate equalization of
cable attenuation, eliminate second-
order intermodulation products, of-
fer bi-directional transmission over
a common cable, work in a fault

reporting system, and other special
interest services. Information fur-
nished on measured and calculated
data of technical parameters related
to the two-way system indicates

Dr. Eugene Rostow . ..
freedom of the press.

Stumping for

Coverage Of
Technical Papers
Continues In The

CATV Scope P. 22

that the technical requirements can
be satisfied without undue system
compromises. The approach is based
on the modular concept.

Looking Ahead
To Laser Systems

A frequency-modulated laser
communications system that may
substitute for microwave links in
CATYV systems was unveiled by Dr.
William J. Thaler, president of
Georgetown Industries, Inc. at the
19th annual NCTA convention.

Dr. Thaler pointed out that in
congested areas around cities where
frequency assignment is a problem,
the laser system offers a unique so-
lution. The system is highly linear
and low in noise content. Intermod-
ulation or cross-modulation is not
expected to be a problem.

Dr. Thaler characterized the sys-
tem as offering the capability of
modulating bandwidths of up to 4
GHz. Because the light beam is
FM, the effects of weather and at-
mospheric disturbances should be
minimal and the high power of
pulsed laser beams is not required.

Burch Sees Program Diversity

Facing The Issves

Chairman Burch, who arrived
for the tailend of the agenda, told
cable operators what they already
knew, but coming from him made
it sound believable. “The time is
ripe,” Burch said, “for a break-
through for your industry. The
Commission can and must show
leadership in fashioning that break-
through. As Chairman I hope to
lead that effort.”

“Now do not mistake me. I do
not come before you in the cloak
of a saviour of your industry; nor
am I motivated by a pro-CATV
philosophy. I am neither pro or
anti-CATV or broadcasting. My
standard is and must be the public
interest and that is not a cliche.
From you I would ask for a little
more patience, understanding, and
cooperation as we search for set-
tlement of the questions that are
plauging all of us.”

Then he added, “In my view,
any constructive progress requires
a policy which insures the healthy
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growth of both cable and broad-
casting, with the copyright owner
fairly compensated.”

Speaking of recent proposals,
Burch said, “Although I do not
think that we have an obligation
arbitrarily to foster every last mar-
ginal UHF station, it is clear that
no abandonment of the goals of
the all channel receiver laws is in
the offing. Perhaps it should be
emphasized that pure economic
protection is not what we are con-
cerned about. A loss of audience
or advertising revenue to a tele-
vision station is of concern to the
Commission only if the result
threatens a net loss of television
service to the public. That is not
just my personal opinion but the
law under which the Commission
operates. Audience fragmentation,
per se, does not necessarily chill
me, After all, that is what diversity
of service is all about.”

Burch insisted that the January
Ist kickoff date for local origina-
tions is still in effect. He went on

to say, “. . . the risks which both
the Congress and the Commission
are willing to take in promoting
the wider use of cable television
are very likely to have a direct re-
lation to the ability of your industry
to prove that it will do more than
merely shift the content of broad-
cast television on to wires, and at
a price. We will not be moved to
much excitement by program orig-
inators hustling for the same piece
of pie now shared by television
broadcast stations—using the same
program sources, soliciting the
same advertisers, and seeking the
same mass audience.”

Burch departed with a promise

for action in a definite atmosphere
of cooperation.
Ed. Note: For recent proposals by
the FCC concerning CATYV, see the
Industry News section of this issue.
Also, please note that the opening
day for the local origination require-
ment has been changed to April 1,
1971 . . . a curious date to be sure,
but it is official.
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Principles and Practices .
SCA m u,tipIEXing Part 3 of 3 part series

By T. R. Haskett

Now that you’ve seen how to
break the system down into its
component parts (July issue), here
are some specific SCA problems
you may encounter. They are ar-
ranged by the following categories:

1. The audio origination equip-

ment, including any Telco lines
and AGC amplifiers.

2. The SCA generator.

3. The main-channel exciter and

transmitter.

Equipment Grounding

Briefly review the grounding sys-
tem in your transmitter plant. Im-
proper or poor grounding of nearly
any equipment can cause crosstalk
in the SCA. Figure 9 shows a typi-
cal arrangement,

There should be only one main
ground point., This is the point of
connection to the earth (if you’re
on the ground floor) or to the
building frame (if you are upstairs).
If your tower is grounded you prob-
ably use it for the main ground
point. Even if it’s insulated (for
instance, as an active AM radi-
ator) you may use the ground rods
beneath the tower as main ground.
But if you don’t use the tower as
a ground, probably you should
have ground rods beneath or near
your transmitter. Note that it is
often unwise to tie your RF main
ground to the power company’s AC
ground. You can often pick up a
lot of 60 Hz hum this way.

Between the tower and trans-
mitter you should have a 3” or 4”
copper strap. No other medium
will work as satisfactorily as a
main ground bus. This bus should
extend into every other rack and
cabinet in the transmitter room.
Preferably it should be a single
continuous piece of strap but not
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a closed loop. If you have to ex-
tend it, use silver solder and a
torch, and solder the full width
of the strap.

Program-Source Problems

The tape machines which supply
the program material for the SCA
subchannel should be cleaned and
aligned periodically with a test tape,
just as any tape machine should.
Although SCA frequency response
is only about 30-7500 Hz, this
is no excuse for dirty or misaligned
heads or distorted audio. The taped
material should be clean and con-
tinuous, with no dropouts. Leased
tapes are sometimes old and worn,
with bad splices and dropouts.
These sometimes cause blips of
overmodulation or false SCA gen-
erator muting. While you cannot
audition such tapes, it’s well to
monitor the SCA now and then.
If you find a bad tape, mark it
and ask the tape service to replace
it with a new copy.

Incidentally, if possible, it’s a
good idea to restrict tape frequency
response to 5000 Hz, 7500 Hz, or
whatever you are using in the
system. If you make up your own
tapes, you might want to add a
lowpass filter at the recording input
of the machine you dub from discs
with.

If you are storecasting or using
voice tapes interspersed between
music, be sure the sequencing
pulses are clean and trigger the
switcher properly. The switcher
must be kept clean or it may jam
and run 15 minutes of straight
commercials and no music. That
will annoy customers.

Set up AGC amplifiers and limit-
ers properly and keep them in good
condition, Set an AGC amplifier in
the middle of its compression range,
so that all audio peaks are com-
pressed and all low passages are

brought up somewhat, -

AGC amplifier is mandat.
second optional but desirable. .

ably it is better to use two A
amplifiers in cascade than o.
AGC amplifier and one peak lim
iter, And due to the extreme
volume compression you are using,
some musical selections are unde-
sirable for this service. You can’t
do anything about leased tapes, but
if you make up your own, avoid
any musical selections with very
low passages, because the compres-
sors will simply make the back-
ground noise more noticeable.

If the audio originating equip-
ment is located at the main trans-
mitter plant, you will have to
de-RF every bit of it. It is easy
for a tape-playback preamp or an
AGC amplifier to pick up RF and
detect main-channel (or stereo sub-
channel) audio. The audio may not
be intelligible, but it is crosstalk.

The first step in getting rid of
RF pickup in the audio chain is
to make certain that each link in
the chain is securely grounded for
RF to the main ground bus. As
mentioned before, watch out for
an undesirable interface between
an equipment chassis and the rack
in which it’s mounted. You may
have to strap each chassis to the
main bus. Bolt the strap to the
chassis and silver-solder it to the
main bus,

Even if the originating tape gear
is not at the transmitter plant, the
SCA generator is, and possibly an
AGC amplifier. You will have to
minimize RF pickup at their inputs.

The high-impedance circuit of a
vacuum-tube grid or a FET gate
is the usual point of RF pickup,
but bipolar transistors will some-
times pick up RF also. Usually
only the input stage of an ampli-
fier is so susceptible. To check,
short the grid, gate, or base to
ground through a capacitor of
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about .0001 uF. Remove SCA
audio and deactivate SCA gener-
ator muting. Listen on the SCA
monitor. Then try the capacitor; if
Cx is better, you have found the
pickup point. You will have to
bypass the circuit to get rid of the
RF. Usually a small value of
capacitance to ground will drop out
the RF without disturbing audio
frequency response. Cut and try
several values.

If you are transmitting music,
or voice and music on the SCA,
you will probably use the normal
30-7500 Hz response used by the
SCA generator and receivers. But
if you are transmitting voice only
—news, weather, stock quotations,
etc.-——you may find crosstalk more
of a problem due to the pauses
between words and phrases, In this
case, you can obtain better signal-
to-noise ratio by deliberately limit-
ing frequency response to about
100-5000 Hz. Male speech con-
tains few frequency components
above 5000 Hz anyway. More im-
portant is the bottom: if you drop
out everything below about 100
Hz, you will eliminate much of the
speech power without sacrificing
intelligibility. This means you can
increase the average SCA modula-
tion level, and thereby increase the
signal-to-noise ratio. Some SCA
generator manufacturers can supply
accessory plug in 5 kHz low-pass
filters.

The speech filter should go ahead
of the AGC amplifier, so compres-
sion occurs only on speech fre-
quencies. To get the most out of
the system, you may also want to
use a speech filter at the audio
input of the SCA generator, to
avoid any hash pickup. As a final
resort, you may also want to restrict
the frequency response of the re-
ceivers to match 100-5000 Hz.
Thus the receiver will be incapable
of picking up spurious signals out-
side of the speech passband.

SCA Generator Problems

For best results, the generator
must be installed and maintained
following the manufacturer’s in-
structions. Some generators (such
as Gates and RCA) are designed
to work only with that company’s
main-channel exciter and will drive
another exciter only with some
modification. Other generators will
work with nearly any type of trans-
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mitter. Don’t try to mix one gen-
erator with another type of exciter
unless both manufacturers approve.

Be sure that the SCA generator
muting circuit is working properly
and set the time-delay threshold
for the type of material you are
transmitting. You can use a short
delay with music if the tapes are
clean. But with voice-only opera-
tion you’ll need a longer delay to
avoid false muting between words
and phrases.

If you suspect the SCA gener-
ator is causing crosstalk, check it
directly by the method outlined
previously. Simply use the gener-
ator output to drive the SCA gen-
erator, With some types of SCA
monitors, you may not be able to
insert the 67 kHz SCA subcarrier
at a panel connector; you may have
to go inside the monitor. On the
other hand, you can easily drive a
piggy-back add-on SCA monitor
which is normally driven by a
main-channel monitor. The piggy-
back gets 67 kHz from its main

monitor, and you simply substitutc
SCA generator output. In any case,
consult the manual.

Turn off the main exciter and
PA during this check, to avoid
any spurious RF pickup.

Transmitter Problems

Main-channe] audio to the ex-
citer should be clean but should
contain no components above 15
kHz. This is normally the case
with stereo transmitters, but not
always so with mono rigs. Spurious
products above 15 kHz in main-
channel audio can cause crosstalk
in the SCA. This is even more
critical at a stereo station, since
the upper stereo sidebands ap-
proach 53 kHz and anything above
15 kHz audio will mix with the
SCA subcarrier.

Excessive harmonic distortion in
the main-channel audio can easily
cause crosstalk in the SCA. This is
important at both mono and stereo
stations, but very critical at stereo.

When the stereo signal is gen-

AUDIO SCA
RACK RACK
MONITOR
RACK  |TRANSMITTER

[]

A

! [ERCmem) MAIN GROUND BUS,

- Ica " "

a APl 3" OR 4" COPPER STRAP, /

for grounding STRAIGHT RUN, MAIN GROUND

eqlu'ipmgnt tto NOT CLOSED LOOP. POINT, OR

eliminate

crosstalk. CONNECTION
TO EARTH,
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erated, a balanced modulator pro-
duces a double-sidetand, sup-
pressed-carrier signal. The second-
harmonic components of this signal
are centered on 76 kHz and extend
into the SCA region around 67
kHz, as shown in Figure 10. Ob-
viously, any appreciable amount of
second-harmonic products will
cause crosstalk in the SCA. To ob-
tain crosstalk of —50 dB on the
SCA, the stereo DSB signal must
have second harmonic distortion of
only about 0.2 percent or less.

Therefore, although the stereo
generator is not part of the SCA
system, it can adversely affect that
system. The generator must be kept
in good condition and thc modula-
tor well balanced.

By the way, a quick check of a
possible source of crosstalk is to
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measure harmonic distortion at 50
Hz through the main channel and
stereo subchannel. If distortion is
low, your SCA crosstalk figure is
probably liveable.

You can check high-frequency
response with a scope or an audio
voltmeter. Using an audio genera-
tor, make a frequency run from
1000 Hz through about 30 kHz.
Run these frequencies from the
main-channel console through nor-
ma] program circuits into the main-
channel exciter. Select a few points
to measure with the scope or volt-
meter—console output, AGC amp-
lifier or limiter output, and finally
the modulator stage in the exciter.
Everything above 15 kHz should be
60 or 70 dB below the 1000 Hz
level. If it isn’t, adjust until it is.
You may have to use a low-pass
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Fig. 10 The sec-
ond harmonic
components of
this signal are
centered on 76
kHz and extend
into the SCA re-
gion around 67
kHz. Any appreci-
able amount of
second harmonic
products wil
cause crosstalk in
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filter at the exciter audio input.

As pointed out earlier, a high-
frequency audio limiter is essential
in the main-channel chain, for mini-
mum SCA crosstalk. Follow the
manufacturer’s instructions to be
sure the HF limiter is working.

If you are a mono station using
30 percent total SCA injection you
can theoretically modulate the main
channel up to 70 percent. But re-
member that all meter movements
are inherently incapable of indi-
cating true modulation peaks, due
to pointer inertia—and the modula-
tion monitor meter is no exception
to this rule. The peak flasher lamp
is more accurate in indicating true
program peaks. Observe normal
main-channel program material on
both the meter and the flasher lamp
and you will see the discrepancy.
Set main-channel modulation so
peaks only occasionally flash the
lamp. Don’t worry about the meter.
Every time you overmodulate the
main channel (or the stereo sub-
channel) you increase crosstalk into
the SCA. By backing down a dB or
two on the main channel you leave
the SCA clean and usable. And
main-channel listeners won’t detect
a dB or two less modulation.

The principal cause of SCA
crosstalk in the RF portion of the
exciter and main transmitter is un-
desirable phase nonlinearity. If any
stage has narrow bandwidth or non-
linear response each side of center
frequency, the FM carrier develops
an AM component. This AM com-
ponent causes crosstalk in the SCA.

The main sources of transmitter
phase distortion are as follows, re-
ferring only to stages past the SCA
injection point:

1. Improper coupling between

stages.

2. Improper neutralization of any

stage.

3. Regeneration of any type—

such as between stages.

4. Old or defective tubes or

transistors.

5. Mistuning of any stage.

6. Too narrow or nonsymmetri-

cal bandpass of any stage.

All stages past the injection point
should tune broadly and not be too
critical. Generally, stages should
have low Q. Remember that tubes
or transistors usually cause phase
distortion only when they affect
tuned circuits. A
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You’re a

tough

audience!

For years we’ve been offering a
30-day free trial, a full year’s
warranty on parts and labor, an
increase in effective coverage, a
guarantee of protection against
overmodulation without distortion
— but there are still afew of you
who haven’t tried AUDIMAX and
VOLUMAX.

Audimax reacts to any given program situation in
exactly the same way as your best audio man
would — only a lot faster and more efficiently. It
eliminates distortion, thumping, pumping, audio
“holes,” and bridges through program pauses to
eliminate the “swish-up” of background noise. It
even returns the gain to normal during standby
conditions. Big claims? You bet. But we're willing
to back them up with a 30-day free trial in your
own studio. After that, send us $625 if you like it.
If not, send it back — freight charges collect.
What can you lose? By keeping average
modulation up, everybody wins. Volumax for AM
broadcasters costs the same as Audimax and
limits peaks without side effects. Its action may
be gentle or microsecond fast. That depends on
the program waveform but the end result of the
Audimax-Volumax team is always a more even
and pleasant sounding program that may be

transmitted safely at much higher effective power
levels. That's another big claim we'll back up with
afree trial. We've even got a claim for FM and TV
broadcasters. FM Volumax is absolutely guaran-
teed to prevent FM overmodulation and SCA
crosstalk without distortion. This one costs $725.
Audimax Stereo, $1,250. FM Volumax Stereo,
$1,445.

Fill out and send us the coupon below. Let us back
these claims with a 30-day free trial. Or better yet
— call us collect at (203) 327-2000.

PROFESSIONAL PRODUCTS
CBS Laboratories, Stamford, Conn.

Please send me for 30 days free trial, the following
products. | understand there is absolutely no obligation
on my part. |f for any reason | want to return the units,
I'll just send them back to you for full credit.

Volumax FM Volumax
Stereo FM Volumax

Audimax
____ Stereo Audimax

Name
Station/Company
Address

PROFESSIONAL PRODUCTS

CBS LABORATORIES

A Division of Columbia Broadcasting System, Inc. 227 High Ridge Road, Stamford, Connecticut 06905
Clrcle Number 2] on Reader Reply Card
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Careful tracking of RF power tubes can help you
to keep accurate cost per hour records and to gauge
your general transmitter performance.

By Pat Finnegan*

A very important part of any
transmitter is its power tubes. The
output stages are most generally
thought of in terms of power tubes,
but the definition should be broad-
ened to include some lesser tubes
which perform as drivers, IPA and
modulators. If you look on their
operation as “set and forget”, get
set to pay.

Power tubes make a considerable
contribution to two important as-
pects of transmitter operation: reli-
ability and operating costs. Because
of this, these tubes should be sub-
jected to specialized care and han-
dling procedures, and followed with
accurate records,

Just how well and how long a
tube will perform, depends not only
upon the manufacturer, but also to
a large extent upon the environment
and use or abuse the tube gets.

As an operating cost factor, the
basic cost of the tube can be pro-
rated over its expected useful life
to arrive at a cost per hour for the

"BE Maintenance Editor and Engineering VP
of WLBC, Muncie, Ind.
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tube. For example, a tube may cost
$1,000 and have an expected life
of 8,000 hours. Thus, $1,000
divided by 8,000 hours will give a
cost per hour of 12%4 cents.

Tube life, then, not only bears
upon reliability of the transmitter,
but also upon operating costs. A
long tube life will lower the oper-
ating costs, while short tube life
will increase operating costs. In the
previous example, the normal cost
was 1214 cents per hour, but should
the life of the tube drop to 2,000
hours, the cost per hour would
rocket to 50 cents.

Tube Records

A life history of each of the
power tubes is important and useful
for many reasons, An accurate his-
tory will permit the engineer to de-
termine many things about a tube:
when to anticipate its failure, how
it compares to other tubes of pre-
sent and past use, how it compares
in cost per hour, etc.

Generally, a record card should
be kept for each tube that costs $50
or more. Each station should decide
at what dollar figure to begin keep-
ing records of tubes, based on the
maintenance budget and the cost of
all transmitter tubes used,

A card file system made up of
4 x 5 cards for each tube can serve
the purpose well. The information
on the card is optional, but certain
data should be entered: tube type,
serial number, date of purchase,
dealer, filament hours, cause of
failure. Other important information
may also be added: test dates and
results, dates in and out plus fila-
ment hour use each time, peculiari-
ties of the tube etc.

Such a card file can be kept in-
definitely. When a tube has been re-
tired, whether it shorted on initial
test or after a long useful life went
to the happy electron hunting
grounds, the card should be kept in
a separate section of the files.

A review of the retired tube’s
record can often point to deterior-
ations in the transmitter itself. These
changes may be so gradual as to go
unnoticed for a long period of time.
For example, records may show that
a few years ago, tubes were averag-
ing 7,000 hours, but now are only
averaging 5,000 hours, Perhaps the
cooling system is now less efficient
and affecting tube life.

Accurate records thrive on good
engineering habits. This is especially
true when tube changes must be
made in a hurry during programing,

BROADCAST ENGINEERING



You should make a habit of jotting
down the serial number and socket
in which the tube was placed as
well as the readout on the running
time meter. The information can be
jotted at least on a scrap of paper
or on the tube carton. This takes
but a few seconds to do. When it is
necessary to switch several tubes,
your memory may be a poor sub-
stitute for written notes. Failure to
get the information can result in a
trip to the transmitter after signoff.

Inspection and Test

Whenever a new tube has been
received, it should be physically in-
spected. This should be done even
though there are no obvious signs
of damage to the shipping carton.
Any obvious physical damage
should be reported to the shipping
company immediately and a claim
filed.

A few years ago I received a new,
expensive tube in a carton that
looked as though it might have
been hand carried from the manu-
facturer. There wasn’t a mark or
scratch on the outside or the inside
of the carton. The tube itself, how-
ever, was something else. All the
plate cooling fins on one side had
been flattened out as though the
tube had been dropped onto the
floor. The tube was returned im-
mediately to the dealer and it was
replaced with a new one at no
charge.

The initial test is very important.
You should not wait too long be-
fore running tests on the tube, be-
cause it is not uncommon for a tube
to fail during the initial test. If the
tube is not tested, you may be living
in false security, because of the new
spare tube may not work. If pos-
sible, the tube should be run in the
transmitter for one full week, or at
least one full day. Such a test will
put the tube through its paces in
normal dynamic situations rather
than brief static tests,

Information on the tube’s be-
havior during the tests should be
entered on the tube record. Perhaps
it requires a different bias adjust-
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ment. It may be several months be-
fore the tube is required for regular
service. At that time this informa-
tion on the tube record will alert the
engineer that some setting changes
must be made.

Warranties

The engincer should be ac-
quainted with the warranty policies
of the tube manufacturers. Warran-
ties vary both as to manufacturer
and to types of tubes. If the infor-
mation and is not on hand, it can
be obtained from the tube dealer or
manufacturer.

Generally, these warranties allow
for 100 percent replacement for
failure within a specified number
of hours and a prorated percentage
is allowed on the cost of the re-
placement tube. For example, the
warranty may give 100 percent re-
placement or refund during the first
50 hours, then prorated from 50 to
1000 hours.

Recalling the carlier example
used for a tube whose normal life
expectancy would give an operating
cost 12 cents per hour, suppose this

tube lasted only 500 hours and the
warranty allowed 50 percent for its
replacement. As the original cost
was $1,000 the cost for the tube
that failed would be $1 per hour.
That is, the total cost for the tube
that failed was $500. This is a long
way from the 12 cent per hour
figure. Without the warranty, how-
cver, the cost would have been $2
per hour, which is worse.

One further word on warranties.
Most of them are based on fila-
ment hours. Many lower power
transmitters today do not have run-
ning time meters, possibly as an
economy measure it building the
transmitter. If the transmitter
doesn’t have a running time meter,
the engineer should install one.

Physical Care

Tubes will get fingerprinted from
handling. These should be wiped
off the glass surfaces before the
heat from the tube bakes the oils
to the glass. Some tubes, such as
klystrons, have special ceramic win-
dows which should not be touched
with the hands at all. These are not
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Fig. 1 Power tube service record card. Operational costs are only guesses if a
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SET SCREW

Fig. 2 Typical vaned plate cap for a glass power
tube. The connector is tightened with a set screw.

just insulators, but RF windows,
and fingerprints can effect the RF
value of the windows,

Contact surfaces are important,
cspecially the tubes which are de-
signed to fit into cavities or similar
circuits. These use finger contacts
or spring contacts in the cavity to
press against the smooth contact
surface of the tube. The contact is
made through pressure. Such sur-
faces should be kept clean. Silver
polish will usually do the trick.
Don’t use abrasive materials, such
as steel wool, as this will remove
the silver or gold plating on the
tube, and lease an uneven contact
surface.

Proper seating of the tube in the
cavity is especially important due
to the fact that once the tube is in-
serted, the contacts usually can’t be
seen. You need to develop a sense
of touch for proper tube seating. If
the seating is incorrect, even though
the tube may work, the possibility
of contact damage exists because of
lack of pressure of the fingers to the
tube surface. Such high resistant
contacts can cause burning and this
may damage the tube beyond re-
pair. A similar situation can de-
velop if the contacts are split.

In the type of tubes just dis-
cussed, mechanical tolerance is an
important factor. You usually ex-
pect the mechanical tolerances of
the tube to be correct, but this may
not be the case. Once I received
four tubes whose filament contacts
were out of mechanical tolerance.
The contacts were too small which
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caused difficulty getting the tubes
to seat properly. This caused sev-
eral burned tubes and other head-
aches. The test rig at the tube plant
had slipped and several tubes got
through before it was discovered.
They were out in the field, and we
had four of them. To avoid future
problems, the chief mechanical en-
gineer at the transmitter plant had
a small go, no-go type gauge made
up and sent to us. This gauge
caught two of these tubes that
slipped by the manufacturer’s tube
test.

Glass tubes, such as the 4-400A
usually have a plate cap connector
which uses a small set screw to
keep the contact tight (See Figure
2). An engineer in a hurry to change
a tube can break the tube glass un-
less this set screw is loosened.

Cooling fins on the plate cap of
some tubes can become clogged
with dirt, lint and bugs (Se¢ Figure
3). Obviously, this will reduce the
cooling efficiency of the fins. These
should be inspected from time to
time and if cleaning is required, it
should be done outside the trans-
mitter. The best procedure is a blast
of air in the reverse direction from
the normal air flow. This will usu-
ally disoldge any accumulation that
may be present. Remember, inef-
ficient cooling will contribute to
shorter tube life.

When changing tubes during an
emergency, one should avoid touch-
ing the filament terminals. During
such times, the engineer cannot give
the transmitter a normal cooldown

air through the top of the tube. The tube should be
removed from the transmitter when it is to be cleaned.

period as this takes too much time.
The plate may be relatively cool
because of its fooling fins and
higher air flow. The filament, how-
ever, retains its heat much longer
and you can be badly burned while
you bobble and then drop the tube.
Another small but important
point—save some of the tube ship-
ping cartons. Even though a tube
may be operating properly now, it
may fail during the warranty period.
You will need a suitable shipping
container, and this carton is ideal.

Operational Techniques

Whenever possible, at start up
time, apply the power and drive
at reduced values, then slowly in-
crease them. This “step start” al-
lows the tubes to adjust to oper-
ating conditions after having been
been idle. Some transmitters do not
have provisions to do this with the
element voltages, but at least the
drive should be backed off, so that
full power output is not demanded
of the tubes immediately. Many of
the large tubes that have many
hours of service, can develop “gas
pains” after standing idle all night.
These require a slow start to clear
up any gas and to prevent internal
arcing.

Operating voltages and currents
should be maintained as close as
possible to tube specifications,
Tubes that must operate near their
maximums may exceed this when
the line voltage fluctuates. If the
overloads are set as they should be,
this can cause outages.
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Filament voltages are important
to the life of a tube. High filament
voltages will cause excessive emis-
sion and shorten the tube’s life. The
best practice is the use of slightly
higher filament voltage than re-
quired to get the desired tube out-
put. The tube will work easier and
live longer. The use of slightly
more than required voltage will take
care of line fluctuations. If the line
voltage drops, there will still be
enough voltage, and if it increases,
the increase will kick in the over-
load protection.

Voltages on the elements deter-
mine the current flow in these
elements. Tubes are more sensitive
to damage from excessive currents
than excessive voltage. Voltage may
cause arcing, which is bad enough,
but excessive current can melt the
more delicate elements within the
tube. The grid and screen of the
tube arc more sensitive to damage
this way than is the plate. Drive
will influence the grid current flow,
while the screen current is sensitive
to changes in the plate loading.

Circuit breakers, particularly
over the current plate and screen
overload circuits and under bias
protection circuits should be kept
properly adjusted. The overload
circuits are there for the protection
of the tube, so they should not be
misadjusted or bypassed while try-
ing to get a stage tuned up. It is
better to reduce the drive and volt-
ages to the stage until the stage is
properly adjusted.

Balanced stages such as push
pull and diplexed types should use
matched tubes whenever possible.
It is difficult to match a tube with
many hours against a new tube.
Whenever it is possible, the old
tube should be retired as a spare
for some other circuit and two new
tubes inserted in that have similar
characteristics.

Bias voltages are very important,
as these can change the mode of
operation of the stage. The required
voltage will depend upon the circuit
and how it is intended to operate.

The Class B modulator, for ex-
ample, can be shifted to a different
mode and the result will be dis-
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tortion of the audio (See Figure 4).
Each stage should be balanced, and
its bias set for the required static
current in the plate circuit. With
tone modulation applied, the final
bias reading should be touched up
for the best distortion figure as
measured on a distortion meter. In-
correct bias voltages on the modu-
lator will effect the audio input
level to the transmitter, which is
another check that the bias is near
normal. The standard audio input
specification for most transmitters
is 10 dB +2 dB.

A Class B lincar stage as used
in a TV transmitter is sensitive to
voltage change or misadjustment on
the grid. Non-linearity of the tube
will compress either the blacks or
the whites in the picture according
to the modulation at that point in
the circuit. This non-linearity can
be made up by pre-distorting the
video signal.

While discussing grid circuits, it
would be well to point out another
factor in stages that use a fixed
grid bias. The grid current usually
flows in the output of the bias
supply resistors and/or zener regu-
lators. If a stage is being driven
very hard because of an incfficient
stage following it, this grid current
may exceed the wattage rating of
the resistors in the bias supply. If
the resistors burn out, the tube
loses bias and the underbias pro-
tection is actuated. This would
most likely shut the transmitter
down.

LINEAR SLOPE

Tuning and plate loading are
important factors in RF stages. A
stage that is mistuned will cause
the operating efficiency to drop.
Too much of the signal will dis-
sipated in the tube causing it to
overheat. This will shorten its life.

A broadband stage is less af-
fected by plate load changes than
is a narrowband stage. In a stage
that is too broadbanded, and par-
ticularly in UHF service, the screen
current can go necgative. A small
amount of negative current will not
hurt the tube, but excessive
amounts will trip out the overloads
just as would positive currents. Re-
ducing the bandwidth will help,
providing it doesn’t affect the cor-
rect video response.

A narrowband stage is sensitive
to load changes, especially on the
screen. Icing of an antenna, for
example, will cause an incorrect
load to be reflected to the output
stage, and if the stage runs this
way for very long, the screen may
be damaged. The screen current is
often a more sensitive indicator of
changes in the plate load.

Summary

To sum up, inspect and test new
tubes as soon as possible, operate
them properly and keep good
records. This will enhance the
transmitter reliability, keep the op-
erating tube costs to a minimum,
reveal circuit component value
changes, and help management
project expenditures, A

GRID VOLTAGE

INPUT

OUTPUT
Fig. 4 Misadjust-
ment of bias can
cause the tube to
operate in a dif-
DISTORTION UG,

causing distortion.
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By Louis R. du Treil*

In the course of investigation of
an unusual propagation condition
on a local AM broadcast station,
the facts and procedures used in
obtaining the present FCC ground-
wave curves were reviewed. Users
of these graphs would be interested
in their formulation since they are
taken as ‘“‘gospel” in most alloca-
tion cases, but are actually based
on many simplified assumptions.
The formulation of the conductivity
graphs will be discussed first, then
the particular case which prompted
the study.

For AM broadcast work we are
generally interested only in the
groundwave field intensity, which
in a relatively complicated way de-
pends upon:

® Resistivity or conductivity of

the earth

® Dielectric constant of the earth

® The frequency

® The height of the transmitting

and receiving antennas

® The earth’s curvature

® The distance from the trans-

mitter

® Variation of refractive index

of the earths atmosphere with
height.

Of these variables, we need con-
cern ourselves only with resistivity

*Consulting Engineer, New Orleans, La.
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The conductivity

graphs:

A product of ingenuity

(conductivity is the reciprocal of
resistivity), dielectric constant and
the refractive index. The frequency,
height of the antennas, the earth’s
curvature and distance from the
transmitter are easily obtainable
figures.

In order to make life bearable
for the engineer, K. A. Norton,
through his extensive propagation
studies and that of previous in-
vestigators, took the following
equation for groundwave propaga-
tion:

Esu=2 Eo A/d.

where,

Esu—field intensity of surface

wave in same units as Eo
d=distance, same unit of dis-
tance as used in Eo

A=a factor which takes into

account the effect of losses
in the earth upon the sur-
face wave, and depends on
frequency, dielectric con-
stant, conductivity of the
earth, and the actual dis-
tance

Eo—a constant determined by

the field radiated along the
horizontal

By making simplifying assump-
tions that do not introduce appreci-
able error under conditions norm-
ally existing in practical radio com-
munications, he reduced the factor
“A” in terms of two parameters:
the numerical distance “p” and the
phase constant “b”. A graph of
these parameters is contained in the

FCC Rules as Graph 20, Section
73.184. That graph and this
formula are valid only for dis-
tances not exceeding 50 / (fmHz)
15 miles (50 miles at 1,000 kHz).
Past this distance, an additional
factor is added to account for the
curvature of the earth, which pro-
duces a bulge that requires a bend-
ing of the surface-wave path. Some
of the required bending is obtained
as a result of refraction in the
earth’s atmosphere. The remainder
of the required bending must be
obtained by diffraction.

The variation of the strength of
the surface wave with distance
under these conditions is deter-
mined by wave length, the ground
constants, and the effective radius
of the earth (corrected to take into
account the refraction in the earth’s
atmosphere). In order then to have
a composite curve for propagation,
the first method for “plane earth”
is combined with the curve which
approximates the losses caused by
the curvature of the earth. It is from
this basic information that the com-
mission obtained conductivity
graphs contained in the Rules.

There are further limitations on
the use of the conductivity curves.
The ground wave field is consid-
ered to be the vertical component
of the electric field, a dielectric
constant for 15 for land and 80
for water is assumed, the antenna
is assumed to be at the surface of
a uniformly conducting spherical
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earth, and the refractive index is
accounted for by multiplying the
earth radius by 4/3 in order to
obtain a single correction for at-
mospheric refraction. This latter
approximation for refraction at-
tempts to average day to day, week
to week, and year to year varia-
tions and also variations which are
different in specific areas of the
United States,

At this point it can be seen that
propagation is complicated and we
are able to make predictions of
coverage for broadcast stations only
because of many simplifying as-
sumptions.

For the particular case which
prompted this study, the field in-
tensity measurement path from the
station progressed from the trans-
mitter site through rich, wet, loamy
soil, which is at or below sea Ievel
for a distance of 7.6 miles, then
traverses the brackish waters of a
large lake to a distance of 21.8
miles, then passes over sandy, pine-
forested country. For approxi-
mately 20 miles after crossing the
lake, the terrain is relatively flat
but gradually changes to hilly,
heavy forested topography for the
remaining distance. Based on liter-
ature concerning ground conduc-
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Fig. 1 Graph of field intensity versus distance for the station described in the text.
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tivity, it is possible from this des-
scription to estimate the ground
conductivity for the various soils
and topography. The wet loamy
soil near the antenna would be
expected to have high conductivity
(10 to 40 mv/m). The lake with
brackish water would be expected
to have 20 to 40 mv/m conduc-
tivity, while the sandy wooded and
hilly area should have a conduc-
tivity of 2 to 4 mv/m.

Study Figure 1, which is a graph
of field intensity versus distance for
the broadcast station on the path
described in the preceeding para-
graph. The measurements appear
quite normal until we reach a dis-
tance of about 30 miles from the
transmitter, where the fields drop
dramatically and the measurements
are 8 to 9 mv/m rather than 2
to 4 mv/m. Such phenomenon has
been studied in ship-to-shore com-
munications where it was found
that the surface wave on the shore
immediately adjacent to the water
is of the order of 8 to 12 dB greater
than the strength of the surface
wave a mile or more inland. At
least in part, this condition is ex-
plained theoretically on the basis
that a portion (6dB) of the exces-
sive attenuation that occurs within
the first mile is the result of the
land losses being sufficient to de-
stroy the optical image of the sur-
face wave that existed over the
highly conducting water ground.
This situation is evident in the
measurements shown on Figure 1.

There is another effect that takes
place when the wave moves across
a discontinuity of conductivity or
even along a uniform area of con-
ductivity. As the electric vector
moves from the antenna at the
surface of the earth, it possesses
a slight forward tilt. As a result,
the vector has, in addition to the
normal vertical component, a slight
horizontal component parallel to
the surface of the earth and lying
in the direction of propagation.
These two components generally
have a phase difference, so the re-
sultant electric vector is elliptically
polarized. The FCC recognizes this
effect and even suggests that “wave
tilt” measurements be taken to de-
termine and compare locations for
taking field intensity measurements,
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particularily to determine that there
are no abrupt changes in ground
conductivity or that reflected waves
are not causing abnormal intensi-
ties. Since making ‘‘wave tilt”
measurements is fairly complicated
and time consuming, none have
been filed with the FCC in recent
years.

The measurements shown in
Figure 1 also illustrate an unusual
phenomenon which has not been
noted previously. Note the oscilla-
tion of the wave as indicated by the
solid line drawn through the mea-
surement points. Such oscillations
normally occur in UHF where an-
tennas are elevated above the earth
and a cancellation or reinforce-
ment of the wave is caused by
combining the direct wave with the
surface wave. In this particular case
it is assumed that the oscillation
is caused not only by the mea-
surement of a horizontal and verti-
cal field component, but also by
refraction from the atmosphere
which is not accurately accounted

for in the conductivity graphs for
the area and station studied.

One final problem associated
with the taking of field intensity
measurements and their analysis in-
volves the use of peak limiters
which accentuate the positive peaks
of modulation while limiting the
negative peaks. Both Gates Radio
and CBS Labs have such limiters
available. It should be recognized
that the field intensity meters used
in broadcast work recad correctly
regardless of whether or not the
carrier is modulated, provided the
modulation is symmetrical. It would
appear that stations which have
modern transmitters and asymmet-
rical modulation will probably have
higher field intensity than a similar
station with symmetrical modula-
tion. The effect however would de-
pend on the program material and
would be continuously variable.
This subject is in further need of
study and evaluation.

The conductivity graphs in the
Rules cannot be taken as gospel.

They are an allocation tool and
not absolute; however, they are a
compliment to man’s imagination
and ingenuity since the curves are
generally quite good when we
realize the number of assumptions
made in their formulation. /N
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give...so more will live

HEART FUND

" POWER REELS

handle cable on mobile units

N

The long lengths of cable you need for
mobile operations pay out and rewind faster
and easier with Hannay power rewind reels.
Select from standard or custom models to
precisely fit your truck cabinets.

SEND FOR COMPLETE CATALOG OF POWER
AND MANUAL REWIND REELS FOR ELECTRIC
CABLE. REQUEST H-7001-EC.

HANNAY
REELS

CLIFFORD B. HANNAY & SON, INC., WESTERLO, N. Y. 12193
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TASCOM On Stage

Sarkes Tarzian, Inc., which in-
troduced the first computerized
production switching equipment for
television stations, unveiled a new
system, “TASCOM,” Television
Automation System by Computer,
at a seminar for top station man-
agement and cngineers at station
WTMIJ-TV, in Milwaukee.

The new TASCOM system, ac-
cording to Biagio Presti, Manager
of the Sarkes Tarzian Broadcast
Division, will be the key to full
automation of all station functions
from accounting and billing to in-
formation on station availabilities,
ratings, demographics and other
pertinent information as well as
computerized production opera-
tions. The system will offer a
central, national 24-hour, on-line
computer automation system for
television stations.

Presti also pointed out that the
new TASCOM system will be
available for all stations, large and
small. He said that the new
TASCOM system will allow broad-
casters to adopt new methods, new
approaches and new thinking to
their operations without the sub-
stantial expense of installing, man-
ning, programming and operating
individual computers.

Each of the stations participating
in the TASCOM program will be
put “on-line” to an elaborate cen-
tral computer installation—a mas-
sive storehouse that will accommo-
date any amount of information a
station selects as part of its own
confidential data base—which will
supply instant information on any
problem: sales, production, billing,
confirmation, demographics, ratings,
program costs, sales comparisons
of programs, sales projection, spon-
sor protection or any of the myriad
problems faced by station manage-
ment today.
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The heart of the TASCOM serv-
ice is to be a twin installation of
the IBM 360-50 computer to be
operated by Sarkes Tarzian, Inc.
Each participating station would be
linked with the computer and sup-
plied a total computer program
suited particularly to its nceds, the
program being completely protected
by security codes so no leaks or
intrusions could occur.
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VHF Receiver Ant.

A new active receiving antenna
for the frequency range 100 to 156
MHz has been devised by Messrs.
Rohde and Schwarz, together with
the Electronics Department of the
Technical University of Munich

-‘_' -
Rohde & Schwartz Ant.

(Director: Prof. H. H. Meinke). All
measurements and tests carried out
hitherto have shown very good re-
sults and have proven the outstand-
ing features and advantages of the
antenna which is equipped with ac-
tive elements. It is intended for use
in air-traffic control. Its special ad-
vantages are: amplification of re-
ceived RF signal (=15 to 30 dB)
and at the same time, low additional
noise temperature, consequently
high S/N ratio even with heavily
attenuated cable between antenna
and recciver, low cross modulation,
immunity to lighting and other en-
vironmental influcnces, and a re-
markable compactness.

The safety requircment, which is
essential for practical application
and calls for protecting the incor-
porated electronic circuit against
destruction by lightning, is fulfilled.
In the center, below a circular plate
of 30 ¢m diameter, a transistor am-
plifier is provided which is housed
in a metal cylinder and connected
to the top plate via a series reso-
nant circuit with a very low series
capacitance. The top plate is sup-
ported by two outer metal rods
which at the same time are uscd
for connection to earth and are per-
manently connected to the basket-
shaped counterweight. The supply
voltage is applied to the transistor
amplifier via a coaxial cable run
through the support tubing, which
is also used for the transmission of
the received and the amplified RF
signals.

Electrically the antenna consti-
tutes a highly capacitively loaded,
double-folded monopole. The pas-
sive antenna portion (top plate) is
designed such that the antenna it-
self acts as a band-pass filter in the
operating frequency range. This ob-
viates the need for filters between
the passive portion of the antenna
and the amplifier. The band-pass
filter heavily suppresses mixture
products and cross modulation by
frequencies outside the operating
frequency range. The arrangement
of the active element (transistor am-
plifier) permits optimum matching
to the antenna with the noise figure
being at a minimum.

Circle Number 51 on Reader Reply Card

For Further Information
On Ads & New Products
Use Reader Service Card

BROADCAST ENGINEERING



CCTV Camera

Availability of a high-resolution
television camera measuring less
than 10 inches in length has been
announced by Cohu Electronics,
Inc., San Diego Division. Designed
for continuous duty operation, the
compact Model 6130 camera may
be specified with 16MHz or 32-
MHz video bandwidth and scan
rate of up to 1225 lines.

Featuring all silicon solid-state
circuitry, the 4%2 pound camera
provides picture fidelity with a low-
noise preamplifier and a wide-range
automatic scnsitivity circuit, A
rack-mountable camera control unit
houses circuitry for major video
origination functions on modular
plug-in cards. The Model 6900
camera control is also available in
a portable desk-top version.

High-resolution capability makes
the 6130 camera/6900 control sys-
tem idcal for data transmission and
close inspection applications or for
image magnification in conjunction
with a microscope. Specifications
include aperture correction adjust-
able from O to +10 dB with neg-

ligible phase distortion; white peak
clipping adjustable from 0 to 140
IRE units; 10,000:1 automatic light
range and —-20 degreces C to 450
degrees C operating temperature,
Circle Number 52 on Reader Reply Card

Audio Console

A 5 Channel Monaural Audio
Console has becen introduced by
QRK Electronics Products, Inc.,
Fresno, California, a subsidiary of
CCA Electronics Corp., Gloucester
City, New Jersey.

Available through QRK decalers,
the console, model QRK-5, has fa-
cilities for handling 14 audio inputs
and mixing five into the single out-
put stage. It is completely self-
contained, mounted within a metal
cabinet and has dimentions of 18"
x 7%" x 12" and weighs 30
pounds.

Besides its application in broad-
casting, the QRK-5 may be simul-
tancously used as a source for a
public address system, It contains
a 10-watt monitor amplifier and has
cue positions in all faders. The con-
sole is 100 percent solid state.

Circle Number 53 on Reader Reply Card

Sync Generator

Telemation, Inc. recently an-
nounced the development of a sec-
ond gencration of digital sync gen-
erators—the TSG-3000 series.

The TSG-3000 Series features
the same digital circuitry but has,
in addition, the capability of pro-
gramming pulse widths, a built-in
bar dot gencrator and, in the TSG-
3000GL genlock version, digital
genlock circuitry.

All horizontal pulse transitions
and the trailing cdge of vertical
blanking can be user-programmed
to mect exacting system require-
ments. Horizontal pulses may be
changed in 70-nsec increments, and
vertical blanking in half-line incre-

ments.

The built-in bar dot generator
furnishes a switch-sclectable test
signal for lincarity adjustment and
color convergence, including cross
hatch and dots.

The TSG-3000GL features digi-
tal genlock—a radical departure
from conventional designs, provid-
ing two modes of genlock operation:
“ratelock” and “crashlock.” Rate-
lock is constant rate and bi-direc-
tional to permit ‘“on-air” locking
without signal disruption. Crash-
lock provides for instantaneous ver-
tical, horizontal and color lockup.
Lockup mode is front-panel or re-
motely selected.
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TSG-3000 Sync Generator
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Why should an engineer want
vour (Q-G’s over other types
of connectors?

Good looks and goof-proof as-
sembly to start with. Appearance
is more important than ever in
today's modern audio equipment.
And easy assembly—on the pro-
duction line or in the shop —is
what our Q-G is all about. A “cap-

u / ,

) N |
‘LFig.l X & |
tive Design” left-hand threaded
insert screw turns down into the
insert assembly for removal when
installing cable. The screw stays
right in the one-piece insert. For
reassembly, the insert is posi-
tioned in the shell and the screw
turned out until it again engages
the shell. (See Fig. 2)

Where does the “Q-G” come in?

Quick ground. rFig. 2

It's a special /)/ﬂ,, =
ground path. / h
You can gain ~
circuit use, or

any circuit can

grounded to the connector shell
by “jumping” the contact to the

an extra pin for W\
™
» %“,
> ol
be readily
“ground terminal.”

Who needs it?

For more details see your Switch-
craft Rep or write for new catalog
C-502b.

5535 North Elston Avenue
Chicago, Illinois 60630
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TP-1B
Tape Cartridge
Winder

This rugged and de-
pendable tape winder fills a need in every
station using cartridge equipment. No
longer is it necessary to restrict your
cartridge operation to stock sizes, or to
tie up your conventional tape equipment
loading cartridges. The TP-1B handles ali
reel sizes (up to 3600’ of 1 mil tape),
winds new or old cartridges in any length.
Available with or without Spotmaster tape
timer, providing precise minute and sec-
ond calibration for creating exact-length
tapes. TP-1B is $104.50, with Tape Timer
$129.50. Lubricated tape and empty car-
tridges are also available.

BROADCAST ELECTRONICS, INC.
8610 Brook\:IIFe Rd., Silver Spring, Md. 20910

JI1mex.
TIME STANDARD!

- ¥
-

. Simex
Lo LB

* INSTANT, POWERFUL VOICE TIME
SIGNALS RECEIVED 24 HOURS A
DAY ON THIS MULTI-BAND WWV
RADIO RECEIVER.

* Tested and used by the U.S. Naval
Observatory, universities, scien-
tists, and industries throughout
the world, this highly practical
unit is also an indispensable aid
to navigation.

* Portable. Battery or 12-volt cur-
rent. Brushed aluminum case. 4''x
8"'x8"'. Weight 3 Ibs. Guaranteed.

PRICE co.......$199.50
AT YOUR DEALER OR DIRECT FROM:
WRITE FOR SIMEX SHOWCASE CATALOG

£ Loast Navigation Scloul

SANTA BARBARA, CALIF. 93101
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Channel Caster
CATV Music System

A new automatic system for pro-
viding selected music programs to
CATV subscribers has been an-
nounced by Tape-Athon Corp.
Called the “Channel-Caster”, the
new system features the capability
of automatically interspersing
weather announcements, time calls,
station ID, or other spots between
music numbers,

An all-solid state system, the
Channel-Caster is designed on a
“building-block” basis to allow ex-
pandability when station require-
ments call for a more varied music
format. The simplest form of the
system is a two tape transport ver-
sion to which can be added a third
or fourth transport. With a multi-
plicity of transports, the system is

capable of transmitting different
moods or tempos of music for spe-
cific times of the day.

The Channel-Caster system is de-
signed to accept up to six inputs of
music and announcements, such as
three music tape decks, and three
tape units holding the time, weather,
or other announcements. Program-
ming of the music and announce-
ment tapes is accomplished by an
interspercer switching matrix.

Other features of the system in-
clude a fail-safe search and seek
system which, in case the playing
tape should break or preamp fail,
immediately finds and operates an-
other available tape. The system
also contains its own 40 watt ampli-
fier, a 24-hour clock to permit start
and stop programming, and a mon-
itor speaker.
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Studio Control Console

GBC Closed Circuit TV Corp.
has developed a complete console
for TV origination in educational
TV (ETV) and Cable TV (CATV)
systems.

The heart of the console is a
unique switcher-fader/special ef-
fects generator. This unit provides
switching, fading, spccial effects and
full EIA sync. It can be used to
sclect any of six camera inputs,

fade in, fade out, super-impose, lap
dissolve or any of 11 different
wipes.

The compact console is suitable
for studio or rcmote operation. It
includes six 5” monitors and an
audio mixer, all factory prewired
to the switcher-fader.

Any of six camera inputs can
be previewed. Special effects can be
set up and then switched to the
console output.
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GBC Complete Studio
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Solid-State Voltohmyst

A new portable all solid-state
Master VoltOhmyst, especially de-
signed for service, industrial and
laboratory applications has been an-
nounced by RCA Electronic Com-
ponents.

This portable solid-state elec-
tronic voltmeter is a high-quality in-
strument that can be operated either
from internal batteries or from a
120-volt AC power line, according
to J. J. Hemberger, Manager,
Equipment and Devices, RCA Dis-
tributor Products. The many fea-
tures of the Master VoltOhmyst,
RCA WV-150A, make it suited for
usc at home, or on the service
bench.

The WV-510A measurcs DC
voltage from 0.01 to 1,500 volts,
direct current from 0.01 milliam-
peres to 1.5 amperes, AC voltage
from 0.2 to 1,500 volts, AC peak-
to-pcak voltage of complex wave-
forms from 0.5 to 4,200 volts, and
resistance values from 0.2 ohms to
1000 megohms.

Seven overlapping ranges are pro-
vided for AC, resistance, and cur-
rent measurements, and eight ranges

are provided for DC voltage mea-
surement, Accuracy for all voltage
and current functions is =3 per-
cent of full-scale reading.
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Color Monitor

The Institute of Radio-Television,
Munich, Germany, Research and
Development group for West Ger-
man TV, has developed a new vis-
ual device for balancing color moni-
tors to a consistent gray-scale and
a color temperature of D6500°K.
(the world standard). Bill Pegler,
T.E.A., Bayville, New York, should
be contacted for information and
demonstrations.

The IRT comparator permits
quick and accurate adjustments by
direct color comparison of the TV
kine. The comparator (which may
be hand-held or tripod-mounted) is
presented to the face of the kine,
displaying cither a gray-scale or
window signal. The operator, look-
ing through the device’s ocular, will
observe a circular field where half
of the area is a direct view of the
kine face and the other half is the
illuminant-D reference. The refer-

ence source is produced by the re-
flected light ccnversion filters and
stabilized by a control to a con-
stant current.
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Monolithic J-FET
Input Op Amplifier

Capitalizing on a technological
breakthrough, Fairchild Semicon-
ductor is now marketing a mono-
lithic J-FET input operational am-
plifier that qualifies as the world’s
first.

Designated the uA740, this new
linear integrated circuit is different
in design from super beta or
“punch through” operational am-
plifiers and operates with 200 pA
maximum current into either input.
Fairchild’s FET-type product fea-
tures equivalent betas of more than
15,000.

The uA740 is a simple two-stage
design similar to that of the uA741
operational amplifier, but employ-
ing J-FET input transistors to ob-
tain low input currents. Input
impedance is remarkably high: 10"
ohms.
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2x2 slide projectors for the television film chain

by SHLECTROSILIDE

Spindler & Sauppe offers the
broadest line of slide projectors
for the television industry . . .
seven models in all. There’s one to
fit your requirements exactly: color
or monochrome; uniplex or
multiplex; forward or reverse
actuation; sequential or random
access operation; 16-slide to
96-slide capacity. All built to the
highest professional standards.
Write for complete information.

; \(

SPECTRUM 32: The most advanced slide projector available. 32 slide, for color or mono-
chrome chains. Many exclusive features.

spindier € sauppé€ inc.

1329 grand central

MOOEL SLX-TV: 96 slide, random access.
SLS-TV: 48 slide, random access. SLD-TV
96 slide, sequential. SL-TV: 48 slide,
sequential. SLR-TV: 48 slide, sequential
forward/reverse. All for monochrome or
color chains.

MODEL 332: Workhorse of the industry,
now improved. 32 slide, for monochrome
chains. Model 322: single turret for 16
slides, monochrome or color.

avenue / glendale
california /91201
4 _J\ _J

Export Distributor: Victor International Corp., 13 W. 46th St., New York, N.Y. 10036
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NEW IG...OP
AMP AUDIO D.A.

Model A100

L
IS ONE FOR

THE BOOK

BROADCALT FQUIPMENT TELEVISION & COMPUTED COOP

At $171, our new Model
A100 is another uncom-
mon value in audio and
video modules. It's in THE
book . . . TelComp’'s new
1970 catalog and price
list! A100 features 6 out-
puts, + 20 DBM each,
60DB isolation between
outputs, 20DB gain for
unity adjustment. 12 units
useonly 5-1/4" rack space.
Order now. For better
broadcast equipment
made by broadcast engi-
neers...write for your free
TelComp catalog.

TeLGomre B

Division of TV and Computer Corp.
2056 U.S. Highway 22
Scotch Plains, N.J. 07076
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Solid State
Multi-Media Programmer

A highly compact, 27-channel,
punched tape multi-media control,
the “Media Mix” programmer, has
been announced by Spindier &
Sauppe, Inc., Glendale, California.
The new solid state unit, which in-
cludes its own built-in 1,000 Hz
synchronizer, is designed to control
three complete S&S Dynamic Dis-
solve Systems, plus nine pieces of
auxiliary equipment such as other
A-V equipment, lights, curtains,
and powered displays.

Standard eight-hole computer
tape is used in the unit. Using com-
binations of holes, a total of 27
programming “channels is created,
six for each of three slide dissolve
systems, and nine auxiliaries. It will
be possible to program each dis-
solve system for four distinctly dif-
ferent dissolve speeds, the instan-
taneous ‘‘Cut’’, the 2l2-second
“Medium Dissolve”, the 10-second
“Slo Dissolve”, and the infinitely
variable “Lap Dissolve”, in addition
to the special effects functions of
“Standby” and “Alternate”, Each
of the nine auxiliary channels may
be programmed for either momen-
tary pulses or on-off sequences.

Both local and remote manual
controls are available for “live”
presentation of programmed mate-
rials, and the built-in synchronizer
makes possible completely auto-
mated presentations, This latter
feature makes it possible to record
pulses onto audio tape using any
stereo %" tape recorder. Subse-
quently, the same synchronizing

-
’

system will read these pulses back
off the soundtrack tape for advanc-
ing any single or multi-screen pro-
gram automatically.
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Educational
Production Center

Video Engineering Company, Inc.
of Riker Information Systems, Inc.,
Riker-Maxson Corp., announces a
new TV Educator Production
Center which contains all of the
pertinent components generally
found in TV stations and required
for educational and training televi-
sion productions for schools, hos-
pitals, industry and CATYV systems,

The TV Educator Model 945
consists of: Video Tape Recorder,
Two Viewfinder Cameras, Two
Zoom Lenses, Two Tripods, Two
Cam-Link TV Pan Heads, Two
Camera Dollies, Three five-inch
Preview Monitors, a Line Receiver
Monitor, Switcher Fader Special
Effects Control Center, EIA Sync
Generator, Intercom System, Audio
Mixer, two high quality low im-
pedance, hum reducing lavalier type
microphones, Patch Panel with an
input-output system, AC Power
Center, RF Modulator, Lighting
Kit, Video Tape, Head Cleaning
Kit and Console.

Among the added features of
the TV Educator Model 945 are
an intercom jack and easy view
tally light with the solid state view-
finder cameras;, an intercom sys-
tem with three headset-boom micro-
phones; an audio mixer capable of
mixing up to four microphones and
one line level input audio source;
and a patch-panel system that ac-

TV Educator Production Center
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cepts up to thrce cameras and audio
source with audio input jacks for
four microphones.
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Mobile System

Arbor Systems, Inc, has an-
nounced the availability of a solid-
state communications system de-
signed for mobile television.
Employing the latest solid-state
switching techniques, the system
gives the mobile operator a four-
input, ten-output communication
matrix. This includes a simultaneous
program channel which is also
switchable. These features allow the
wide flexibility in IFB or inter-
communication systems needed in
mobile radio and television work.
Coupled with the advantage that
each self contained system contains
preamplifiers, switching cards,
power amplifiers, remote amplifiers,
and power units, it could prove to
be an invaluable programming tool.
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16mm Scenes
From 35mm Color Slides

Availability of the CENTURY
DUPLIKIN III, a new accessory
outfit which enables filming 16mm
scenes from 35mm color slides, is
announced by Century Precision
Cine/Optics of North Hollywood,
California.

Films taken with this precision
instrument appear sharper than the
original because of the 10-times re-
duction factor. Fits 16mm camera
like any standard lens. Designed to
give razor sharp and brilliantly sat-
urated color results. Filtering and
cxposure variation are easily done.
Enables missing “tie-in” shots to
compliment a filmed sequence. Also
useful for establishing shots, in-
structional films, location identifi-
cation and dissolves.
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Buying? Selling?

Get Results
With Classified Ads
In
Broadcast Engineering
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Portable VIR

The Sony Corporation of Amer-
ica has introduced an advanced line
of one-half inch format Video-
corder® video tape recorders. De-
signated the AV-Series, the line
consists of the AV-3400/AVC-
3400 “VideoRover II”, the AV-
3600 Videocorder, and the AV-
5000 Videocorder.

This series of video tape record-
ers conforms to the new industry
standard for half-inch format VTRs.

The VideoRover Il is a com-
pletcly portable, battery-operated
VTR system that can be carried
and operated by one person. It con-
sists of a hand-held video camera
(with zoom lens and built-in elec-
tric condensor microphone) con-
nected to a shoulder- or back-
carricd Videocorder video tape re-
corder. The camera’s clectronic
viewfinder not only shows the op-
erator his picture exactly as it will
appear on a TV monitor while he
is recording, but can also be used
for playback to view the tape as
soon as it has been recorded. An
optional RF modulator is available
that enables tapes to be played back
on any regular TV set. An AC
power adaptor (supplicd as a stan-
dard accessory), which also serves
to charge the VideoRover’s battery,
allows the unit to be operated on
house current. Other unique fea-
tures include stop action, audio that
can be added after recording of
video, and a recording and play-
back time of better than 30 min-
utes on one reel of tape.
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Mini-Cable Assemblies
For Color TV Cameras

New, easy-to-handle “mini-cable”
assemblies for color TV cameras are
available from Boston Insulated
Wire & Cable Company.

The new TV-81 MiniCable is
about half the diameter of standard
cable, weighs less, and is easier
to handle. Included in the assembly
is the new TV-85C MiniConnector
which is smaller, lighter, and shorter
than standard yet mates with all 85-
pin connectors. New color coding, a
BIW exclusive, permits length to be
determined at a glance. Unique
guided pin entry assures fast, posi-
tive connections.
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Head-End Demodulator
Auvailability of the first off-the-

At last. A DG to
290 MHz Reed
Switching Matrix.
With 60 dB min,
isolation.
Available from
Integral Data
Devices.

Mode! SMR-55HA is a computer compatible
5x5 building block device. Permits hot
switching to 3W and 100% random access.
Hermetically sealed reeds are used in a
broadband stripline matching structure.

The unit maintains effectiveness at lower
frequencies, too. For instance, isolation is
80dB at 60 MHz.

OTHER FEATURES e Insertion loss: 0.5dB
max. e VSWR: 1.5 max. e Operation time:
2 msec max. e Primary power: 5V, 40 ma per
crosspoint e Operation life: to 100 million
operations per crosspoint e Size: 33" x
33/4// X 31‘/2:(

Electronic or magnetic latching is option-
al. With magnetic latching, configuration is
maintained under high power transient con-
ditions or power failure.

Push button control panel is also optional.

APPLICATIONS o Passive video switcher
e Video distribution switcher  Where low
phase distortion and high pulse fidelity are
required.

Call or write for details on both reed and
solid state matrices.

Integral
Data Devices Inc.

35 Orville Drive, Bohemia, New York 11716
(516) 567-3400
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FAIRCHILD'S
PRECISION
MAKES 57 OF THE
WORLD'S FINEST
PROFESSIONAL
AUDIO
COMPONENTS

... Fairchild’'s complete
Series of Attenuators: 10
models with new .
packaging plus Slide Wire
Fader / The Integra |
Series: an automatic
Attenuator, 3
Preamplifiers, 3
Compressors, 3 Program
Equalizers, 4 Dynalizers,
De-Esser / 692 Remote
Card Series: over 12
inputs with extensive
switching capacity /
Integrated Control
Module Series: Input-
Output-Monitor Modules/
7 Audio Control Devices
including the well known
Conax, Limiter and
Reverbertron Systems /
2 Gain Shifter Intercom
Systems / 7 Power
Supply Models / over 24
Accessories. Contact
your Fairchild Distributor
or write FAIRCHILD

SOUND EQUIPMENT
CORPORATION

Dept. BE-8
Long Island City, N.Y. 11101

FAIRCHILD
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10-40 45th Avenue

FIDELIPAC® naB
AIRS IT PRECISELY!

Distributors located in every
state and most foreign countries.”
For nearest, write or call

TeLePro

INDUSTRIES, INCORPORATED
A Substdiary of El-Tronics, Inc.
Cherry Hill Industrial Center,
Cherry Hill, New Jersey 08034
Phone (609) 424-1234
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air demodulator designed specific-
ally for cable TV head-end systems
has just been announced by DYN-
AIR Electronics, Inc.

Called the RX-4B DYNA-
TUNE, the demodulator is com-
pletely solid-state and features a
field-effect transistor front end with
liberal use of the latest integrated
circuits to cnsure performance and
reliability commensurate with to-
day’s color television requirements.
The standard unit is supplied with
a plug-in variable tuner which will
reccive any standard VHF or UHF
television channel. An optional
tuner module is available for crystal-
controlled operation on a single pre-
sclected channel.

Utilizing completely new filter-
ing and signal-restoration tech-
niques, the DYNA-TUNE provides
superior adjacent-channel color per-
formance in cither microwave-fed
or demod cable television systems.
These developments allow the
DYNA-TUNE to improve the color
signal in many critical areas over
that produced by the broadcast RF
transmission system.
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Log And Verification
Videotape Recorder

The first videotape recorder de-
signed for program logging and
verification by television stations
has been placed on the market by
Ampex Corporation, it was an-
nounced by Lawrence Weiland, vice
president-general manager, video
products division,

The new Model VL-7404 broad-
cast logging videotape recorder can
record up to 38 hours of video
programming on a standard 9% -
inch reel containing 3,000 feet of
I-inch wide video tape.

The new recorder logs all of the
information needed by broadcast-

ers to keep an accurate account of
their station’s programming. It di-
rectly records video, audio and time
information so that the broadcaster
can easily verify the time and con-
tent of cach program, commercial
or public service announcement.

The portable VL-7404 recorder
is servoed to accept a standard
video input. It can record directly
from a studio’s transmission output
or from a regular television tuner.
Previous video logging recorders
were not designed to record off the
air and operated only from the out-
put of a camera synced to the
recorder.

The VL-7404 records continuous
audio and cvery 32nd field of vidco
information. It opecrates at a tape
speed of 0.24 inches per second in
record or real-time playback, com-
pared to 0.6 inches per second for
compressed time (32:1) playback.
The recorder achieves a bandwidth
of 3 MHz in video and 2.5 KHz
in both audio channels.

Tapes recorded on the new re-
corder can be played back in modes
that include:

—Time compressed: In this
mode, cach video field is played
back once at a ficld rate of 60 per
sccond, thus speeding the playback
by 32 times.

—Still frame: Single recorded
ficlds can be viewed from up to
90 seconds without picture degrada-
tion.

Because the VL-7404 records a
single field per scan rather than a
frame as recorded on standard re-
corders, playback should be viewed
on a short horizontal time constant
monitor such as the Ampex TR-
820 or an equivalent monitor.

The portable VL-7404 is 27
inches long, 16 inches deep, 12
inches high and weighs less than
100 pounds.
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Ampex Model VL-7404
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D.J.'s... Combo-Men...
Station Managers...
Technical Assistants...

Want to move up
faster in
Broadcasting?

Get yourself a First Class
FCC License the CIE way!

No matter what your goals are in broadcasting—
no matter which side of the microphone you want
to work on—you’ll earn more money, and get to do
“your own thing” a lot faster, if you’ve got a First
Class FCC License.

If you're a D.J. or Combo-Man looking for a
better joh and a chance to make a name for yourself
—you’ll find it’s easier to get the spot you want at
the station of your choice if you can say that you
also have a First Class Ticket. Ask around and see.

If you're a station manager—having a First Class
Ticket means you're better equipped both to super-
vise and to substitute for technical personnel—and
to choose and evaluate new equipment. So you're
worth more to any station owner.

1f you’re an announcer, technical assistant—or just
an ambitious beginner waiting for a lucky break—
you’ll find that the “lucky breaks” come sooner if
you have something more to offer your employer
besides your interest and ambition. And that “some-
thing more” that separates the men from the boys
in this business—is a First Class FCC License.

You've probably heard that it’s very difficult to
pass the FCC License exam. For un-trained men,
it /s hard. In fact, an average of two out of every
three men who take the FCC exam fail.

There is one way, however, of being pretty cer-
tain that you will breeze through the FCC exam
with flying colors. That’s to take one of the FCC
home study courses offered by the Cleveland Insti-
tute of Electronics. CIE courses explain things so
clearly that better than 9 out of every 10 CIE grad-
uates who take the FCC exam pass it. That’s why
CIE can afford to offer this ironclad, money-back
Warranty: “A Cleveland Institute of Electronics
FCC License course will quickly prepare you for a
Government FCC License. If you don’t pass the
FCC exam after completing your course, CIE will
refund all your tuition. You get an FCC License...
or your money back!”

With that kind of Warranty you have nothing to
lose on CIE training. And everything to gain.

So send today for our FREE booklet, “How To
Get A Commercial FCC License.” CIE, 1776 E.
17th St., Cleveland, Ohio 44114.

b e e s e —— — s e e — — — — — — —— —

Cieveland Institute of Electronics
1776 East 17th Street, Cleveland. Onio 44114
Please send me your FREE book, “How To
Get A Commercial FCC License.”
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100. AMERICAN .ELEC-
TRONIC LABS., INC.—A new 4-
page brochure describing AEL’s
product capability and accomplish-
ments in the Microwave Integrated
Circuit (MIC) field is now avail-
able. AEL has long been an inno-
vator in microwave components
and its line of MIC products attests
to the fact that it isn’t resting on
past accomplishments. New hori-
zons for the system designer have
been opened recently and AEL’s
MIC’s help him to reach these hori-
zons. Advantages of this line in-
clude improved electrical perform-
ance, reduced size and weight,
higher reliability, and the ability
to withstand more severe mechni-
cal environments than conventional
microwave circuits, Described in
this colorful brochure with accom-
panying photographs are the how’s
and why’s behind AEL’s sophisti-
cated and advanced techniques in
the development of its line of MIC
products.

101. AMPEX CORPORATION
—A brochure, V70-2, describing
features of the Ampex VP-4900C
color and monochrome videotape
player with built-in color corrector
is now available from Ampex’s ed-
ucational and industrial products
division. The VP-4900C is designed
for playback of Ampex-recorded
color and monochrome one-inch
videotapes widely used in educa-
tional, business, industrial, medical
and military applications.

102. AMPHENOL INDUS-
TRIAL DIV, OF THE BUNKER-
RAMO CORP.—The most com-
prehensive line of electrical/elec-
tronic connectors, plugs and sockets
is described in a new, 32-page
catalog now available, The attrac-
tive, full-color publication contains
photographs, line drawings, elec-
trical characteristics and mechani-
cal specifications for all intercon-
nection products in Amphenol’s
newly expanded industrial line. A
few of the cataloged products pres-
ently being introduced by the com-
pany: streamlined ‘‘Excellite”’
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quick-disconnect audio connectors
and all-plastic strain relief electri-
cal plug caps. Complete line de-
scribed includes standard and mini-
ature industrial/commercial tube/
relay sockets and bases; crystal
sockets; standard and miniature
power connectors; printed circuit
board connectors; rack-and-panel
connectors; test jacks and plugs;
Ul outlet type plugs and sockets;
microphone and audio connectors;
and host of accessories, assembly
tools and related hardware, A se-
lection guide completes information
necessary for finding the right com-
ponent for any equipment or circuit
application.

103. ANACONDA ELEC-
TRONICS — A new, complete
CATYV product linc catalog is now
available which features the Ana-
conda Electronics Company’s
Head-end, Active and Passive
CATV Products and associated
equipment. The catalog has dividers
for casy reference and describes de-
sign features and performance char-
acteristics with complete technical
specifications.

104, BOURNS SECURITY
SYSTEMS, INC. A new 4-page
product brochure containing appli-
cations, features and specifications
on their versatile line of ultrasonic
intrusion alarm equipment is now
available. The brochure also con-
tains data on protection accessories
which may be used as optional
security devices on the ultrasonic
sensors. These include high inten-
sity quarts iodine lamps to panic
an intruder; 115 volt AC and 12
volt DC sirens and bells as alarm
devices; heat sensors; key lock
switches for remote deactivation of
a security system; and, magnetic
door switches which may also be
attached to windows for perimeter
protection. Another section of the
brochure discusses Cameras For
Industry. This outlines security sys-
tem cameras which offer custom
combinations of surveillance and
holdup/suspicion photography of
public areas and recording of crim-

inal occurrences. The ultrasonic in-
trusion alarm equipment in con-
junction with the security cameras
forms a unique and thoroughly de-
pendable security system not avail-
able from any other manufacturer.

105. COHU ELECTRONICS,
INC. A new 6-page condensed
catalog of detailed information on
broadcast television is now avail-
able. The two-color catalog (6-545)
contains photographs and brief
specifications on nearly two dozen
items — from production video
switchers to color video encoders.

106, COLORADO VIDEO,
INCORP. — The CVI Short-Form
Catalog lists 20 unique video in-
struments including data display
devices, video analyzers, video disc
recorders, special effects, image en-
hancers, test and sync generators,
and TV-to-computer interface
equipment. Photographs and prices
are also included.

107. COMPUTER PRODUCTS,
INC. A 6-page bulletin covers
Computer Products’ CR300 Series
(12 separate models) CompuREED
Low-Level Signal Switching Relays.
This series of relays offers, in en-
capsulated, P C mount modules
mercury-wetted or dry-reed con-
tacts, in high or standard perform-
ance varieties. The most important
feature of this product is extremely
low thermal EMF (<0.1 pVolt @
5% coil duty cycle). These relays
are ideally suited for scanning or
sub-multiplexing applications, In-
cluded in this bulletin are complete
electrical and mechanical specifica-
tions plus brief application notes.

108. DAVEN DIVISION—Mc-
Graw-Edison Co. Delay Lines are
the subject of a new 4-page, 2-color
Buyer’s Guide. Delay Line Bulletin
#DL-270 discusses in detail seven
prime parameters that must be con-
sidered in specifying a delay line:
delay time, rise time, attenuation,
impedance, distortion, temperature
coefficient and package design.
These factors are then related to
determine varying delay line com-
plexities and costs,

109. DOW-KEY CO. — A sub-
sidiary of Kilovac Corp. A new 20-
page 1970 General Catalog on their
new line of vacuum coaxial and
other coaxial relays is now avail-
able. The catalog contains detailed
electrical and mechanical specifica-
tions completely indexed for ready
reference,
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110. ELCO — Revised and ex-
panded to 56 pages, the 1970 edi-
tion of the Printed Circuit Con-
nector Guide describes 26 separate
series of VARICON™ metal-to-
metal PC connectors (which con-
form to the newest requirements of
MIL-E-5400, MIL-E-8189, and
MIL-T-21200), as well as IC and
test probe sockets. A 3-page illus-
trated foldout index simplifies con-
nector sclection. The connectors
are available with contact spacings
of .050”, .075”, .100”, .156”, and
.200”, while standard connector
sizes range from 2 to 152 contacts.
The connectors are compatible with
solder, wire-wrapping, crimp, taper
tab, and taper pin terminating tech-
niques.

111. ELECTRO IMPULSE,
INC.—Catalog 704 covers a broad
line of RF terminations, baluns,
calorimeters, attenuators, power
meters and cooling units. Included
in its 40 pages are selection charts,
dimensional drawings, specifications
and application data.

112. HEINEMANN ELECTRIC
CO.—A revised and simplified bul-
letin on their Series 1163 General-
Purpose Circuit Breakers is now
available. This is the first complete
update in many years of technical
information on this line of molded-
case hydraulic-magnetic breakers,
widely used in panelboards and
original equipment, Bulletin 3412,
superseding Bulletin 3411, is or-
ganized for quick selection of Gen-
eral-Purpose breakers in current
ratings from 0.01 to 100 amp (AC
and DC). One-, two-, and three-
pole breakers are listed, as are
model numbers identifying circuit
modifications (e.g., relay-trip, shunt-
trip, calibrating-tap) typical of all
lines of Heinemann breakers.

113. INTERNATIONAL REC-
TIFIER—A cross reference of IR
universal replacement transistors
and popular universal rectifiers in
convenient pocket size is now avail-
able. The guide folds to a handy
3"X5Y%" size, small enough to fit
into a shirt pocket, and serves as
a ready reference on the distributor,
dealer, and electronic technicians
levels. The most popular transistor
and rectifier types used in profes-
sional servicing jobs, hobby pro-
jects, and technical experiments are
listed in numerical order and cross
referenced for replacement by Inter-
national Rectifier’s line of quality
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I you want a
tube distributor
who knows your business,
give it to him.

———T .
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He's your RCA Broadcast Tube Distributor.
Nolintubes for all broadcasting applications.

What made him No. 1? Emer-
gency service is one reason. It's
like money in the bank.

Forexample:

You're on the air. It's late, a tube
fails. You're low on replacements.
Too low for comfort. So you call
your RCA Broadcast Tube Distribu-
tor. To keep you on the air, he'll
get out of bed to fill your order!

There are more reasons.

Experience. He talks your lan-
guage, knows your needs. Some of
our distributors have been in the
business of supplying
broadcasters for as long
as we have—40 years!

Engineering service.
He has a "hot line” to
RCA's Field Engineers.
Call him any time you

&

need their services. Call | o s
even if you need help in Tube
servicing our competi- Products

tor's equipment! |
Quality. You know the
story. He stocks the finest. |

In power tubes, for example, brand
preference studies by leading elec-
tronic publications have listed RCA
as the first choice of professional
designers year after year!

Inventory. The widest. Power
tubes, rectifiers, vidicons, image
orthicons. Think of his establish-
ment as your tube warehouse. For
all practical purposes, that's what
itis!

Need more reasons? Call your
local RCA Broadcast Tube Distribu-
tor. For starters, ask him for the
new 1970 Guide to RCA
Industrial Tube Products,
or write: RCA Electronic

Components, Commer-
‘ cial Engineering, Dept.
| 20H,Harrison, New Jersey

07029.
| P.S. Your RCA Broad-
cast Tube Distributor is
also the man to call for
RCA Starmaker Micro-
phones.

|
|
— =
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(Continued from page 69)
universal semiconductors. Tran-
sistor and rectifier specifications, for
the IR devices listed, are presented
in a quick reference tabular format.
114. INTERSWITCH—a divi-
sion of the Purdy Group of Com-
panies. A new 4-page, 2-color con-
densed Catalog No. 708 describing
the the company’s complete line of
programming modules and matrices
is now available. The Catalog de-
scribes the matrix board’s role as a
fundamental programming method
for thousands of different kinds of
instruments, computers, machines,
and control systems, offering many
important advantages, which com-
pares to other programming meth-
ods in programming ease and flexi-
bility, high panel area and volu-
metric density, and visual presenta-
tion of the circuit linkages. It also
describes how the matrix board can
be programmed in two broad classes
of operation—as a patchboard, con-
necting circuits on a one-to-one
basis; and as a coding, or other
logic performing device to link cir-
cuits on a many-to-one, one-to-
many, or many-to-many basis. The

PROTECT YOUR
SOUND REPUTATION ¢

VTR Audio Heads
Manufactured and
Reconditioned by TABER

Nationally-recognized recorder
head manufacturing and
reconditioning experts.

» Heads manufactured or reconditioned

under controlled laboratory conditions.

data programming module, one of
many matrix board programming
elements available from Interswitch,
accomplished binary coded decimal
programming by simple insertion of
the appropriate decimal-numbered
keys into a standard switch body,
mounted on or plugged into a
standard switch body, mounted on
or plugged into a matrix board.

115. ITT CANNON ELEC-
TRIC—a division of International
Telephone and Telegraph Corp. A
completely revised catalog on their
hermetic connector lines is now
available. The catalog lists circular
and rectangular configurations and
MS, high-density, miniature, and
subminiature types.

116. PLASTOID CORPORA-
TION — A new 4-page technical
brochure that provides complete
specifications for over twenty-three
11/U, 59/U and solid seamlcss
aluminum sheathed CATV/
MATV/CCTV coaxial cables is
now available. The brochure also
fcatures eleven new 100% shielded
59/U and 6/U type cables that are
suitable for direct burial or aerial
installations. These cables provide

* 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.

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.

Cali or A MANUFACTURING AND
write: ENGINEERING COMPANY
OAKLAND INTERNATIONAL AIRPORT
P.0.BOX 2365 » OAKLAND, CALIFORNIA 94614

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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lower attenuation loss than previous
designs.

117. PRODELIN INC. — The
new “Rigid 800” Coaxial Transmis-
sion Line Catalog contains complete
clectrical and mechanical specifica-
tions on a full line of 78", 138",
3%”, 68”7, 8W” and 9.166"
copper and aluminum transmission
line. In its illustrated 36 pages, in-
cluded also is a complete listing of
accessory items along with the
unique field installable Spir-O-lok
connector.

118. RCA ELECTRONIC
COMPONENTS — RCA power
transistors and thyristors (SCR’s
and triacs) in molded-silicone-plas-
tic packages are available in a wide
range of power-dissipation ratings
and a variety of package configura-
tions. This Notc provides detailed
guidelines for handling and mount-
ing of these plastic-package devices,
and shows different types of pack-
ages and suggested mounting hard-
ware to accommodate various
mounting arrangements. Recom-
mendations are made for handling
of the packages during the forming
of leads to mcet specific mounting
requirements. Various mounting ar-
rangements, thermal considerations,
and cleaning methods are described.

119. RHG ELECTRONICS
LABORATORY, INC. — A new
data sheet describing their double
balanced Microwave Integrated Cir-
cuit (MIC) mixers is now available.
The company designs and manu-
factures a complete line of micro-
wave reccivers, transmitters, RF
and IF amplifiers and mixer-pre-
amplifiers. The new sheet describes
and illustrates their “DM” series.
These mixers employ a unique
balun configuration (patent pend-
ing) on an alumina substrate and
offer frequency coverage from 015
to 12 GHz in one unit. All models,
octave and multi-octave, offer low
intermodulation distortion. Low
noise performance coupled with
typical LO to RF isolation of 25
dB, and up to 12 GHz instantan-
eous coverage make these new mix-
ers ideal for surveillance and ECM
applications.

120. SYLVANIA ELECTRIC
PRODUCTS INC.—A new guide
to thick film hybrid circuit design
is now available. The guide contains
hybrid design guidelines; packaging
information, and data on active de-

BROADCAST ENGINEERING



vices, substrate materials, capaci-
tors and commercially available
inks. Sylvania has listed typical
parameters of key hybrid materials
and given visual representations in
the guide to afford the user a com-
prehensive source of information.
The chart folds to a convenient 8
X 11 size for filing or opens to 15
X 22 inches for mounting on wall
or desk top.

121. TELE-WIRE SUPPLY
CO., INC.—A newly revised price
list and new illustrated brochure
feature the latest developments in
telephone wire, cords, cable, coaxial
cable, pole line hardware and sup-
plies, protective and terminal equip-
ment, nicopress sleeves and tools,
Sherron & Gladwin telephone
booths, other telephone and CATV
construction accessories, cable,
equipment and supplies of leading
manufacturers. The literature pro-
vides all necessary details including
number of pairs and conductors,
size, gauge, jacketing, REA speci-
fications, etc.

122. TEXSCAN — A new 16-
page catalog covering Texscan’s
CATV Test Equipment line is
now available. The illustrated cata-
log lists specifications, features and
prices. The 9500 Summation Sweep
System; 9500 Transmitter/Sweep
Generator; 9500 Receiver/Display
Scope; 9300 Sweep & Spectrum
Analyzer; 9900 System Analyzer;
Rotary Attenuators; VHF Attenu-
ators and Reflection Coefficient
Bridges are some of the products
listed.

123. TRW SEMICONDUCTOR
DIVISION—A new 10-page Appli-
cation Note on a series of Hybrid
Power Darlingtons in single TO-2
packages is now available. The
paper is concerned with Class B
amplifiers, solenoid drivers and
switching or series regulators em-
ploying 10 Amp 50V Darlington
hybrid microcircuits in cither dual
or complementary configuration.

124, VANGUARD ELEC-
TRONICS — A new 4-page bro-
chure on improved high-tempera-
ture encapsulated RF chokes is now
available. All included on military
QPL, the high-reliability Vanguard
RF chokes are designed to meet
MIL-C-15305, Grade 1, Class B.
Included in the two-color brochure
are complete specifications on
Series 101, 102 and 103 Chokes,
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which provide inductances ranging
from 0.1 to 4700 uh and standard
inductance tolerance of +=5%; and
the Series S, M and L, with in-
ductance tolerances of +=20% for
the 0.1 to 1.0 uh inductance range
and +=10% for the 1.0 to 10.0 uh
range. Also included are specifica-
tions on Vanguard Series SMS,
equivalent to MS 18130; Series
MMS, equivalent to MS 75008; and
Scries LMS, equivalent to MS
91189.
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AD1B Audio
Distribution
Ampl|f|er

The solid state AD1B distributes audio
signals to five separate points within a
studio system or to telephone lines. Out-
put level controls are individually ad-
justable. Adding our AD1B-X channel
extenders allows up to 25 channels to
be accommodated, with input metering
and audio monitoring for all 25 provided
by the AD1B. Both units meet traditional
SPOTMASTER standards of perfor-
mance and reliability. Response is es-
sentially flat from 40 to 20,000 Hz with
low distortion and noise and 60 db
channel isolation. Input transformers
are standard;the user may specify either
balanced output transformers or un-
balanced emitter follower outputs. Write
for details

BROADGAST ELECTRONICS, INC.

8810 Brookv»lle Rd. SnlverSprIng, Md. 20910

Memo to

Consult-
Ing
Engineers

Broadcast Engineering’s ‘‘Pro-
fessional Services Section” is
your most economical and ef-
fective way to display your Pro-
fessional Card.

® LOW MONTHLY RATES
$16 per monthly issue, 12 or
more times
$18.50 per monthly issue, 6-
11 times
$21 per monthly issue, 5 or
less times

® REACH ALL PROSPECTS
Greater at-station circulation:
FM, AM and educational
radio; TV, ETV, CCTV and
CATV; recording studios.

® MORE AD SPACE
Your Professional Card in BE
is a full column wide!
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PROFESSIONAL SERVICES

Associated Communications Consultants

WALTER J. STILES

Suite 1621, Tucson House
Tucson, Arizona 85705
(602) 7922108

LUKE O. HODGES

Dallas, Texas
(214) 351:3820

VIR JAMES

CONSULTING RADIO ENGINEERS
Applications and Field Engineering
345 Colorado Blvd.

Phone: [Area Code 303} 333-5542
DENVER, COLORADO 80206

Member AFCCE
TWX 910-931-0514

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV

445 Concord Ave, Phone B76-2810
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

ALLSTATE COMMUNICATIONS
ENGINEERS - CONTRACTORS
CATV - CCTV - VIR
1200 WEST CHESTNUT STREET
UNION, NEW JERSEY 07083
(212) 349-5240

PYRON TOWER SERVICE
Specializlng In
Tower Inspection—Maintenance
Suite B
108 East Granville Road
Worthington, Ohio 43085
614-885-8066

BLASSIFED

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

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

Minimum classified charge, $2.00,

For ads on which replies are .ent 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 regulariy produced by
manufacturers unless used and no longer
owned by the manufacturer or a distributor.
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Equipment for Sale

For Sale

CARTRIDGE TAPE EQUIPMENT—Com-
pletely reconditioned Spotmaster and
Tapecaster Record/Playbacks, $375.00.
Playbacks $250.00. 30-day money-back
guarantee on all equipment. BROADCAST
PRODUCTS CO., INC. 12330 Wilkins Ave-
nue. Rockville, Maryland 20852, Ph: 301-
933-3400. 10-69-tf

Gates 10 watt FM transmitter model
BFE-10C. 91.1 MHz, Includes complete set
extra tubes, Gates FM-22 (2-bay) antenna.
Total package, perfect condition, 1-yr.
old. sacrificed, $1000 FOB. WGGL-FM
Michigan Technological University,
Houghton. Michigan 49931, Area_ Code
906/487-2617. 7-70-2t

RCA TK-30 and TK-31 image orthicon
cameras: RCA TR-2 and TR-5 videotape
recorders plus many incidentals. Tele-
vision Facilities. Inc., Box 396, Mont-
gomeryville, Pa. 18936. Tel. 215-85_51-2%7&.

3-RCA COLOR CAMERAS TK-41C. Up-
dated to NBC Specs, includes ’'‘paint
pots’’. 50’ camera cables, lenses, dollies,
lenses. dollies, tilt heads, and Orthicons.
All 3 for $43,500. COMQUIP, Box 12,
Ridgewood, N.J. 07451 (201) 444-0}19%) )

-70-2t

RIGID TRANSMISSION LINE — 6!3”-50
ohm, 20’ lgths, flanged, Andrews 573, un-
used., 500 Ft available. Bargain. Sierra
Western Electric. Box 23872, Oakland,
California 94615. (415) 832-3527.  8-70-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

ATT B&H 614 SERIES OWNERS. End
audio hash problems and brush replace-
ment with syncro vent motor. New syn-
cro motor and mounting plate, $55.00 pp.
Engineering Associates, 1446 4th Way
NW. Birmingham, Alabama 352158. .
-70-3t

AMPEX VR-1000C, 2” QUAD HEAD
broadcast videotape recorder, including
full rack of electronics w/2 spare head
assemblies. Excellent condition, Make of-
fer over $4900. Alan Gordon Enterprises,
5362 N. Cahuenga, N. Hollywood, Calif.
91601. (213) 985-5500. 8-70-1t

For Sale: 1—CBS Audimax IIIS (Stereo)
$900.00, 1—HP 335B FM Monitor $350.00.
1—Rust SFM-19 Pilot Freq Mon $225.00.
2—Russco Studio Pro Turntable $100.00
ea. 2—Gray 303 Tone Arms $35.00 ea. M.
Rubin, KPPC, 213-681-0447. 8-70-1t

GE 50 kw Transmitter BT-50-Al1 com-
plete with associated equipment includ-
ing cabling, 3 ea. 280 ft. and 2 ea. 160
ft. guyed towers, transmitter shack. etc.
To be offered for sale by public bid.
Available late 1970 for disassembly and
removal from location near Sacramento.
Arrangements to inspect the facility, cur-
rently operating, and to request copies
of the Bid form, contact immediately
B. N. Brown, Sacramento Municipal Util-
ity District, P. O. Box 15830, Sacramento,
California, 95813, (916) 452-3211, ext. 576.

8-70-3t

Services

CUSTOM CARTRIDGE RELOADING, and
refurbishing. Fidelipac replacement parts
and cartridges., Write us today for prices.
PROFESSIONAL AUDIO ERVICES,
BOX 1953, FORT WORTH, TEXAS 76101.

6-70-6t

Technical Services

Metropolitan NYC and surrounding states.
BSEE provides sales and technical ser-
vices for out of town firms. Flexible
working arrangements. Broadcast Engi-
neering, Dept. 238, 1014 Wyandotte St.,
Kansas City, Mo. 64105, 7-70-3t

FOR SALE
RADIO STATION—5,000 watts. Absentee
owned. $175.000 Terms. KHIL, Willcox,
Arizona. 4-70-5t

Help Wanted

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
vour complete resume now. The AMPS
Agency, 3924 Wilshire Blvd.. Los Ange-
les. California 90005. Telephone DU 8-
3116. By Broadcasters—For Broadlci\sstgrtsi_

Help Wanted-Technical. Radio—Engineer,
First Ticket for 5000 Watt Directional,
50,000 Watt Stereo FM: New equipment.
No announcing, must know audio well
and conduct scheduled maintenance, send
current picture, resume and requirements
to General Manager, WMIX, Mt. Vernon,
Illinois 62864. 8-70-3t

ATTENTION PROFESSIONAL
ENGINEERS
Ready for a bigger challenge? We have
the contacts you need, 223 positions open,
some: Microwave Design $11-$15,000.
Transmitter, Video, Audio Designers $12-
$16,000. Equipment Marketing & Sales
$13-$20,000. Station Assistant Chiefs $11-
$14.000. Studio & Transmitter, operation
& maintenance $9-13,000. Immediate. No
resume needed. Contact the ENGINEERS
LOG (personnel specialists for Broadcast
Engineers) today. Box 252, Latham, New
York 12110, 8-70-1t

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. O Box 268, New
Hyde Park, New York 11040, 4-70-tf

Wanted

TELEVISION TRANSMITTERS WANTED:
WE NEED USED HIGH AND LOW BAND
TELEVISION TRANSMITTERS, ANY
POWER. MUST BE EXCELLENT CON-
DITIONS. CONTACT BRUNO SCHWE-
BEL TELESISTEMA MEXICANO, S.A,
AV, CHAPULTEPEC 18, MEXICO 1, D.F,,
PHONE: MEXICO CITY 5-18-56-748. -
-70-2t

Wanted: Slide Projector, used, RCA type
TP-7A, MI-40011-A, buy or rent, Write
Marsicano, 5 Harrison Avenue, Waldwick,
N. J. 07463, 201 652 8700, 8-70-1t

BROADCAST ENGINEERING



When you know what it takes to make a TEAC, you know why professional people
wax lyrical about our A-7030.

This is a no-nonsense pro-quality tape deck, with unrivalled sound reproduction at 15 or
7% ips. A.streamlined solenoid control system for effortless operation. A system that makes
cueing as easy as pushing a button. Automatic rewind and shutoff for built-in convenience.

The A-7030 is the sum of many systems, and the sum of our savvy in producing them.
It’s the head of our whole fine family of tape decks.

So if somebody wants to write a sonnet on it, we've got a great line for them. .

SOUNDS LIKE

TRAq POETRY TO
THE PROS.

A-7030

* Dual-speed hysteresis-synchronous
motor for capstan drive

» Two heavy duty 6-pole capacitor-start
induction motors for reel drive

» Tape tension adjustment

» Massive inertial fiywheel, over 1%z pound:
» Instant off-the-tape monitoring without
interruption of recording

* Sound-on-sound and echo with simple
external connections

Sl el 3 1 * Built-in mike-line mixer

« Stainless steel panel reinforced with
13/64” aluminum base plate for assured
stable performance

.‘ TAPE SPEED REEL PLAYBACK

TEAC

TEAC Corporation of America
2000 Colorado Avenue
Santa Monica, California 90404
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The Shure SM58 self-windscreened unidirectional micro-
nhone is ideal for broadcast uses such as remote news,
sports, interview and vocal recordings because it elimi-
nates or minimizes the irmritating “pop” caused by ex-
plosive breath sounds. With the SM58 you will have the
peace-of-mind assurance that you're delivering the quality
audio that goes with pop-free pickup. It's great for studio
announcing, too—or wherever the announcer or vocalist
has the audio-degtading hebit of “mouthing” the micro-
phone. Of course, the same filters that eliminate pop also
do away with the necessity for an add-on windscreen in
outdoor uses.

On the other hand, the unusually effective unidirectional
cardioid pickup pattern (uniform at all frequencies, in alf
planes) means that it is a real problem-solver where back-
ground noise is high or where the microphone must be
operated at some distance from the performer. Incidentally,

s —cm=

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

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

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

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

For additional information, write directly to Shure Brothers
inc., 222 Hartrey Ave., Evanston, !llinois 60204.

SELF-WINDSCREENED UNIDIRECTIONAL DYNAMIC MICROPHONE

OTHER SHURE PROFESSIONAL MICROPHONES...FOR SUPERIOR AUDIO

MODEL SM5
CARJIOI0O BOOM OYNAMIC

Because its cardioid directional
pattern is uniquely uniform with
frequency and symmetrical about

its axis, the SM5 is singularly in- /
dependent of the effects of en- 4
vironment. Even in extreme §
skooting situations (such as with

tight sets, kaw ceilings, hard walls,

tow microphone angles, traffic or
airconditioner noise and rumble

and changing distance) the SMS
minimizes sound coloration and
ambient noise pickup.

MODEL SM76 MODEL SM50
%" OMNIDIRECTIONAL OMNIDIRECTIONAL
DYNAMIC DYNAMIC

Ideal for interviews and
audience participation,
yet unusually smooth
wide range response (40-
20 KC) for critical music
reproduction. Instantly
detachable from stand.
Steel case with Cannon
connector.

Self-windscreened and
pop-free for news, sports,
remotes, and interviews.
Also ideal for many stu-
aio and control room ap-
clications. Comfortably
balanced for hand or
stand use. Natural re-
sponse.
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