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BACK TALK

When it comes to building sound equipment from the inside out, you could call us the
component company. You see, we're one of the few tape deck manufacturers who make all
our own critical components — from heads to motors and most of the electronics.

After all, who knows better than we do what it takes to make a TEAC?

For instance, our heads are hyperbolic, not conventionally rounded. This means more
intimate tape contact, less tape tension, better sound reproduction. Hyperbolic heads are the
shape of things to come — and the only kind we’d think of using.

Meanwhile, we still buy outside parts for certain purposes. The ones we buy,
we buy because they’re the best. The ones we make, we make because they’re the best.

And most of the time, we’ve got it made.

TEAC

TEAC Corporation of America * 2000 Colorado Avenue * Santa Monica, California 30404
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uses an ultra-stable digitally generated tlme
base to insure jitter-free performance.

Everything depends on your timing pulses. So,
stable pulses are the key factor in designing a
sync generator that does what the specs say it
does. Jitter-free sync comes from digital divid-
ers and logic circuitry that sequentially divide
the base frequency of the temperature-compen-
sated oscillator.

A precision color standard is built in and gen-
erates pulses required for local color or mono-
chrome broadcasting at 525 lines/frames, 60
Hz with 2:1 interlace. All pulse widths except
vertical drive, vertical sync and equalizer are
adjustable with no interaction of controls.
Three plug-in boards make up the system,
which occupies just 13 inches of vertical
space in a standard 19-inch rack. All active
circuitry is solid state with integrated circuit
construction for maximum reliability. In addi-

tion to the sync gen, output and power supply
modules, the system can include an optional
phase lock module. The phase lock circuitry
genlocks the sync gen to an external NTSC
composite video signal or a monochrome com-
posite video signal.

To prevent jitter between separately locked
burst and sync, the master oscillator is locked
to the incoming burst and the sync is phased
into coincidence. Absence of an incoming sig-
nal causes the sync generator to revert to the
internal color standard to produce a set of color
synchronizing signals.

Timing is money, and Cohu’s got the clock that
keeps it that way. For more details contact your
nearest Cohu representative or the TV Product
Line Manager direct at 714-277-6700, Box 623,
San Diego, California 92112, TWX 910-335-1244.

COHU_

BLECTRONCS, INC

EXAYECIIRSYN O IVISION
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20 Optimizing Stereo Phonograph Pickup Performance. The spot-
light this month falls on perhaps the most used but least
mentioned component at the radio station. Includes problem
solving techniques designed for practical operations. John
Bubbers.

28 Ready For An Inspection? Author provides a check list of
most commonly checked Rules. If used, the check list could
give added assurance that there will be no fines or citations
after that next inspection. Directed to the enginecr and the
manager. John H. Mullaney.

32 Automation: A Give And Take Proposition. The implementa-
tion of automation at the station may not mean fewer people
will be needed. Pro's and con’s revealed, especially where
operations are concerned. Morris Courtright.

36 Ski Mobiling: A New Louk For Winter Remotes. When re-
mote broadcasting came to a halt in the Winter months up
north, here is how one station went into a new interest area
and increased listener interest and ad revenue. Robert Jones
and Bruce Micek.

40 Warning: Antenna Icing May Be Hazardous To Your Station.
A brief discussion of the icing problem and a review of two
antenna icing heating and warning systems. William E. Stacey.

44 Meet The Operational Amplifier. A review of op amp theory
and circuit operation along with several practical applica-
tions. Walter Jung.

48 SCA Broadens CATYV System Service. BE’s CATV editor tells
how SCA can be added to the list of practical-now additional
CATYV services. Leo G. Sands.
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EIGHTEEN HUNDRED
AND TWENTY FOUR

ANOTHER GVG MODEL 951
DUAL SYNC GENERATOR
AND CHANGEOVER SYSTEM
READY FOR SHIPMENT. THE
TWO MODEL 950 SYNC GEN-:
ERATORS ARE THE 1,823RD
AND 1,824TH UNITS TO BE
PLACED IN SERVICE.

OPEN TH!S END

OPEN THIS END

PRI

OPEN THIS END

OPEN THIS END

THE GRASS VALLEY GROUP, INC./A\/A\
FOR ADDITIONAL INFORMATION, CONTACT GRAVCO SALES, INC.

6515 Sunset Blvd. Station Plaza East 1312 West Northwest Highway 2626 Mockingbird Lane 1644 Tellie Circle, N.E.
LOS ANGELES, CALIF. GREAT NECK, N.Y. ARLINGTON HE'GHTS, ILL. DALLAS, TEXAS ATLANTA, GEORGIA
(213) 462-6618 {516) 487-1311 (312) 394-1344 (214) 352-2975 (404) 634-0521
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DIRECT CURRENT
FROM D. C.

December, 1970

By Howard T. Head

Wider Paint Bands Adopted For Towers

New FCC requirements have gone into effect governing the width of the
orange and white bands required for aviation obstruction marking on radio
and television towers. Previous rules required the bands to be no less
than 1% feet in width, nor more than 40 feet. The 40-foot limit has now
been raised to 100 feet. FAA studies have shown the wider bands to be
more conspicuous to pilots.

The previous requirement of the painting rule that each of the bands be
"approximately one-seventh of the height of the structure" remains in
effect. This makes the rule perfectly clear for towers up to 700 feet,
but above this height what is the broadcaster to do? There are more than
300 television towers taller than 700 feet above ground.

What the Commission actually wants, but what the rule doesn't say, is that
the bands be as wide as possible but no wider than 100 feet. For heights
above 700 feet, this requires more than seven bands and the number must be
odd so as to provide an orange band at both the top and bottom. This is
what the Commission intends, but you'll never find it out from reading the
rule.

The new widths are already in effect. Existing structures may be left as
they are for the time being, but all paint jobs must be brought into com-
pliance by November, 1977.

TV Coding Scheme Runs into Difficulties

A television commercial coding scheme being promoted by International
Digisonics Corporation (IDC) (see Oct., 1970 D.C.) has encountered some
heavy going during its start-up period. The IDC code is intended to permit
the off-air monitoring of program and commercial material. The system
employs patterns in the four corners of the television picture which gen-
erate video "tones", which may be decoded off-the-air by suitable computers.

Trouble has arisen because the Commission's Rules requires that these
coded signals be confined to lines 21-23 and 260-262, inclusive, of the
television raster. Much of the early coded material far exceeded this
requirement, leading to a rash of complaints from stations and others.
Since the code is optically printed on motion picture film, confining the
display to only six lines of the raster as required by the Commission's
Rules imposes very stringent requirements. The problem has been compli-
cated by the fact that in many instances stations have received coded film
commercials with no advance warning and become aware of the rule violation
only after noting the code in the transmitted picture.

(Continued on page 6)
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...the art of broadcasting the meximum radizted
signal without distortion, thumping, pumping or other
undesirable effects. Automatic Levz] Conrrollers
made gainsmansh:p possiblz. CBS Lebaratories developed
the original Audimax Auzomatic Level Controller
more than 10 years ago and 7as been the lzading
supplier to the :ndustry ever since.

Now, the new Audimax 4440—fourth generation
Audimax—gives the industry new star.dards—adj.stab’e
reccvery time, expanded return-to-zero function. long
life Tantelum capacitors space-saving slimline cesigr
and money saving add-on stereo capability
You can set new standards of Zainsmanzhip—

increase your market ecoverage—improve qual:ty.
Write for full detaiks or call to arder (203) 327-2000.

Model 4440—Price $725 Model 4450 (Stereo)—Price $-,295

CBS LABORATORIES

A Divis on o* Columbia Broadcasting Systzm, Inc 227 High Ridge Road, S:am‘orc, Connecticut 06€05
Cirde Nuwber s 01 Reéder Reply Card




(Continued from page 4)

The Commission has temporarily relaxed the rule so as to permit the code
to appear on six lines each at the top and the bottom of the raster rather
than three. Even this tolerance, however, is proving difficult to meet,
and there is considerable question that the system can be brought into
tolerance within the 90-day period provided by the temporary relaxation.

New Source of FM Interference to Television Reception Appears

Even as the Commission moves to form an FM/TV Interference Advisory Com-
mittee (Nov. 1970 D.C.), disturbing new reports are being received which
indicate that FM interference to television reception may affect channels
going beyond the range of Channels 6-13, inclusive, most commonly subject
to FM interference.

As an increasing number of high-power FM stations go on the air in the
educational portion of the FM broadcast band (88-92 MHz), more and more
instances of FM interference to television Ch. 5 are being observed.
Although the exact mechanism is not entirely certain, there seems to be
good reason to believe that much of the interference is caused by the tele-
vision station's own visual carrier (f,) mixing with the interfering FM
signal (f,) in the first detector along with the local oscillator fre-
quency (f;,). If a sufficient amount of the interfering FM signal passes
through the television tuner, a combination of these three signals may
appear in the IF pass band. When this occurs the situation is as follows:

41 2. & By =il

The combination f 6 - f,, 1s always —-45.75 MHz, leaving the following
situation:

41 < f, — 45.75 < 47
or applying a little elementary algebra:
86.75 < f, < 92.25

This equation says that any interfering signal strong enough to pass through
the tuner is capable of getting into the receiver IF if the interfering
frequency is between 86.75 and 92.25 MHz, which includes all of the educa-
tional portion of the FM band. An interesting aspect of this problem is

that this could occur not only on Ch. 5, but on any other television
channel. Most tuners, however, should exhibit sufficient selectivity to
reject all except the strong FM signals.

At present, these frequency combinations are conjectural although there
is considerable interference to Ch. 5 reception that can be explained no
other way. We'd welcome reports of any interference which might be traced
to this source

Short Circuits

A lifting of the AM "freeze" is imminent ; emphasis is likely to be on
improvement of existing facilities and service to ethnic minorities . . .
The United States will propose at the Seventh World Administrative Radio
Conference (WARC) to make the 2.5 GHz band available for satellite relaying
of educational television . . , All broadcast stations may without specific
authorization rebroadcast Weather Bureau transmissions originating on

162.4 and 162.55 MHz, subject to specified conditions.

BROADCAST ENGINEERING
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VO 4000 sutomatic pedk controier
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With the new CBS Laboratories V!olhmak 4000 auzomatic peak controller, the broadcaster, for
the first time, has the ability to use all the modulation his transmitter can take while maintaining
the highest s:gnal quality ever attainable. The Volumax 4030 combines all the achievements of
earlier Volumax models with new slimline design &nd silenl automatic speech asymmetry ccntrol.

That’s everything in modulation. . ..
Pricec at $725. That’s evervthing im moderation

Write or call to order (203) &27-2000.

CBS LABORATORIES

A Divisicn of Columbia Broadcasting System, Inc. 227 High Ridge Road, Stamfo:d, Connecticut 06905
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Want to know more about the
industry’s most popular tone
arm? Ask your fellow broad-
caster or professional user. . .
he probably has one!!

REK-O-KUT

1568 NORTH SIERRA VISTA, FRESNO,
CALIFORNIA 93703 « Phone: 209 251 4213
a division of

CCA ELECTRONICS CORP.
716 JERSEY AVENUE, GLOUCESTER CITY,
NEW JERSEY 08030 « Phone: 609 456-1716
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Tests Needed

High Positive Modulation

Dear Editor:

The current discussions on high
positive modulation percentages ap-
pear to have gone off the track. For
example page 15 of your July issue
states “5 kW transmitters equipped
with modulators intended for 10
kW units.” Where have your writers
been for the past thirty years. Ever
since the RCA BTA-5DX and up
till this year there have been no
5 kW transmitters made with modu-
lators different to those supplied
with 10 kW excepting one or two
with minor audio drive tubes which
do not affect the power output capa-
bilities.

Again, poor old CBS are fre-
quently despised in their production
of the excellent “Volumax” peak
limiter with optional imbalance of
positive/negative half cycles. I be-
lieve the controversy began with a
manufacturer offering their limiter
and transmitter combination with
the assurance of 125 percent posi-
tive capabilities,

If everyone would slow down and
make a practical test of their own
transmitter’s capabilities, it would
be very evident that very few trans-
mitters made in the past ten years,
even when fitted with new RF final
tubes, can even meet 100 percent
modulation levels with acceptable
distortion. These same tests made
with tubes of more than 2,500 hours
use, would also show it is usually
impossible to obtain more than 95
percent positive modulation with
less than 5 percent distortion when
fed with symmetrical sine wave
tone. So in fact, current transmit-
ters using plate modulation are gov-
erned by tube type, final tank Q,
biassing methods, cooling etc. and
certainly not by the power output
of the modulators or how much at-
tenuation is applied to the negative
half cycles.

However, those transmitters made
prior to 1955-60 are usually capa-
ble of at least 50 percent more
carrier power than that detailed in

their type acceptance. Tests with
unbalanced audio drive permits
these transmitters, such as the RCA
BTA-5DX or 5F to operate in ex-
cess of 120 percent positive modu-
lation with distortion meeting FCC
Rules. Listening tests have proved
under all manner of conditions of
channel separation and relative field
strengths between the test transmit-
ter and the adjacent channel trans-
mitter, that here is no discernible
additional interference caused by in-
creasing the positive modulation
peaks from 100 percent to 125 per-
cent,

Alan L. Roycroft
Broadcast Services, Inc.
Honolulu, Hawaii

I thought we made it quite clear
in the news item on page 15 of
the July issue that we were quoting
the FCC. If you still think the
“writers” are 30 years behind the
times, your credit goes to the Com-
mission. And since they do read
this magazine, I think they’ll get
the message.

The Editor

10 kHz Beat Problem:
BE Seeking Solutions

Dear Editor:

Lawrence Gahagan’s letter in the
September issue of Broadcast En-
gineering correctly identifies the
10 kHz beat problem which some-
times bothers SCA operations.

We wish he had gone a little
farther in completing the picture by
adding:

1. The problem is no respecter of
transmitter “brands”,

2. Alignment of receivers is also
suspect,

3. The problem is complex. To our
knowledge no one has yet
gathered enough empirically-de-
rived data from the field to be

(Continued on page 10)
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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.

For the finest in gear,
TALK TO TELEMATION.

TeleMation’'s TMV-551 Video Distribution
Amplifier provides four completely isolated I
outputs from one bridging input. Built-in M
power supply and connector panel, IC series

regulator for constant power supply voltage
standard. Top color performance.

T M

BROADCAST SALES

3941 East Bayshore
Palo Alto, Calif. 94303
(415) 969-9260

50 East 42nd Street

The TSG-3000 Broadcast Color Synchro- Suite 2301
nizing Generator with all-digital circuitry, the New York, N.Y. 10017
highest time base stability and lowest pulse (212) 687-0370

jitter performance available. Plus program-
mable pulse widths and digital genlock for
Crashlock (next-field, operator-controlied
lockup) or Ratelock (adds or subtracts one
line per field until lockup is achieved).

BRANCH OFFICES: ALBUQUERQUE + ATLANTA - BOSTON  CHICAGO - DALLAS - DENVER - HOUSTON - INDIANAPOLIS - LAS VEGAS * LITTLE ROCK - NEW YORK
NORWALK + MILWAUKEE + PALO ALTO - PASADENA - PHOENIX - SAN DIEGO « SALT LAKE CITY - ST. LOUIS - TULSA - WASHINGTON - RIO DE JANEIRO - SAO PAULO
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(Continued from page 8)

able to completely identify causes

and/or solutions,

We, too, are most interested in
comments from the field and in par-
ticipating with interested parties,
looking toward a satisfactory solu-
tion of an industry-wide problem.

J. M. Haerle
Director
Broadcast Comm,
Collins Radio

It wouldn’t be fair to hang this
problem on Collins. I really don’t

think there is any company whose
quality and integrity have withstood
the test of time in the field any
better than this one.

We are aware that this problem
has been knawing away at the in-
dustry for some time now, The rea-
son for running the letter was two-
fold: we wanted to get some im-
mediate ideas for Lawrence Ga-
hagan’s situation, and we wanted
to open up the problem for dis-
cussion among engineers across the
country,

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

e 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
Circle Number 10 on Reader Reply Card

As Mr. Haerle says, no one has
gathered enough empirically derived
data from the field to be able to
completely identify causes and/or
solutions. But we’re doing something
about that,

Jim Wulliman, chief engineer at
WTM), is working on a paper for
BE on this subject. ’'m certain Jim
would welcome your comments. He
probably won’t be able to answer
all your letters, but I’'m certain he
would appreciate hearing from you.
His address is: 720 East Capitol
Drive, Milwaukee, Wisconsin
§3201.

More On Operators
And Theater Ushers

Dear Editor

I have been reading in your pub-
lication and others as the contro-
versy of the NAB and broadcasters
continues, pertaining to the use of
third class licenses and engineering
personnel problems.

It appears to me that the broad-
casters are trying to evade the basic
economics of business: if you have
an industry, you need people (quali-
fied) for conducting that industry
or you won’t have one (industry).
And it is the responsibility of the
industry to attract people into the
industry, not drive them out, which
is exactly all this controversy is
doing.

As T see it, the use of a Third
Class licensee to announce, run a
board and be the operator is the
same as having the projectionist in
a theater also be the usher. Would
you buy a ticket?

Richard R. Hayes
President
Teledex Corp.

While I’m not certain just how valid
this analogy is, this certainly is an
interesting point, Equally interest-
ing is the fact that, despite the
comments that have appeared over
the past several issues, the NAB
has yet to make any answers avail-
able through this column, We in-
vite comments from all quarters,
especially when we suspect the
whole story has not been told. We
can all gain something from the
free market place of ideas,
The Editor

Start Planning for the NAB

BROADCAST ENGINEERING



What Ever Happened
To Auto FM Petition

Dear Editor:

What ever happened to RM 1122,
the petition for automatic FM trans-
mitters? This was put out back in
1968, and I filed my comments,
along with some others. Since then
I have heard nothing, except the
reply to one inquiry which stated
that the Commission was collecting
more information, I am thoroughly
convinced that most broadcast trans-
mitters built within the last ten
years can run for weeks with noth-
ing more than a third class man who
is primed to yell if the readings
change, or the equivalent in auto-
matic alarm equipment. This goes
double for transmitters located in
relatively remote spots, requiring
special vehicles, where adequate re-
mote metering, and an off-the-air
frequency and mod. monitor are
provided. What can be learned
about a modern ceramic-tube FM
transmitter’s operation except
through the meters?

Joel S. Look
WTSV/WTSV-FM
Claremont, N.H.

Engineering Pioneer,
BE Writer Is Dead

After fighting a long, hard battle
against injuries sustained in an auto
accident a number of years ago.
Harry Etkin died in late September.

Harry had been a pioneer in
radio broadcast engineering. And
along with his achievements while
working for some of the early giants
in equipment manufacturing Harry
received commendations and awards
from no less than the Bureau of
Ordinance and the Bureau of Aero-
nautics.

An author of several books, he
also had written a number of tech-
nical articles for Broadcast Engi-
neering. He was the CATV editor
for BE until July of 1970.

Along with his achievements in
industry, Harry had been a chief
engineer at several radio stations
and had been a consulting engi-
neer in AM, FM, TV, and CATV.

Cards and letters of condolence
may be sent to Mollie Etkin, 160
Twin Qak Drive, Levittown, Pa.
19056.

December, 1970

your best deal
IN automatlon

just pick your format

Then . .. talk to Broadcast Products. They already have the right
system designed to meet your AM or FM format . .. Rock,

Live Sound C&W, Hit Parade 71, MOR, Good Music FM,

or any way you want it.

All Broadcast Products systems are completely solid-state and
modular in design, representing the ultimate concept in total
station automation. Above all, they have been station-proved
throughout the country for excellence, reliability and
ease-of-expandability. From full stereo mini-systems handling
up to 8 inputs for under $6000, to full capability 24-hour
automation featuring full overlap, random select and real-time
programming . . . Broadcast Products has it.

If you're considering automation for your station, don’t take
chances. Before you buy, investigate the full range of
automation systems from Broadcast Products. You'll be
stacking the deck in your own favor.

For complete information, write or call:

BROADCAST PRODUCTS,nc.

12330 Wilkins Avenue, Rockville, Md. 20852
Phone: (301) 881-2232
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WDCA-TVon
the ‘cart’ machine:

Now that station WDCA-TV in Wash-
ington, D.C., has beenusing aTCR-100
cartridge video tape recorder for al-
most six months, we thought you
might like to hear what they have to
say about it.

1.“With this new cartridge VTR, one
man can run the station, as far as on-
air presentation is concerned...three
or four taped commercials in a row is
easy, because you just don't run out
of tape machines.’

2.*There’s no degradation of quality
in the cartridge tapes, even after
more than 100 plays...I've been tickled
to death with this ‘cart’ machine; it
just sits there and works’

3.“The TCR saves us time during
station breaks...We're actually log-
ging 30% more promos since we got it.
And we're starting to

piggy-back our promos’ omm

" mmo

4. 1d say the TCR-100
is a bigger advance
over reel-to-reel VTRs
than the audio car-
tridge was over reel-
type audio recorders...

@:@:exa’ﬁ?ﬂ:&;’gﬁ
s ]
. Y
Wiz’

andreliability has been terrific.’

5.“It can help sell prospects because
it really gives the station more pro-
duction time...and that's going to help
us become the most cooperative sta-
tion in town’’

6.“We're changing our station’s
whole visual image. We're redoing all
promos and slides...and the ‘cart’
machine is giving us the extra produc-
tion capability to get the job done’

7 *“The TCR-100 is the equivalent of
at least three reel-to-reel VIRs...I
frankly don’t think any of our engi-
neers would trade it for five regular
video tape recorders.’

8.“It’s the world’s best machine for

programming commercials. They

run so smoothly that we sold more
national accounts?’

"
[ccen coe 9.0ur staff—Pro-

duction, Engineering,
Traffic, Promotion,
Sales—is united in en-
thusiastic acceptance’’

Thank you, lady and
gentlemen.

Circle Number 12 on Reader Reply Card
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CCA |

COMPARE...

YOU'LL BUY a
GGA “ULTIMATE”
10 FADER STEREO or
DUAL CHANNEL MONO
CONSOLE

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

CCA ELECTRONICS CORP.
718 Jersey Ave., Gloucester City,
New Jersey 08030 - (609) 456-1716
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Rule Change Coming

TV Coding Hits Snag

Effective May 25, 1970, the
Commission adopted an amendment
to Part 73 of its rules and regula-
tions (Docket 18605) FCC 70-386,
which permits the licensees of tele-
vision broadcast stations to transmit
program material and spot an-
nouncements containing informa-
tion in coded form, which, when
intercepted and suitably processed
identifies the transmitted program
or announcement,

The presence of such coded in-
formation in transmissions of TV
stations makes possible the opera-
tion of a monitoring network which,
by largely automatic means, pro-
vides information as to the times
when specific stations broadcast
commercial materials bearing the
coded identifications.

International Digisonics Corpor-
ation (IDC), the petitioner for the
rule amendment of May 25, has
established such a monitoring serv-
ice, which now operates in the 25
largest television markets. IDC says
that “more than thirty of the na-
tion’s largest television advertisers
are coding commercials.”

The choice of whether or not he
will transmit programs or spot an-
nouncements containing coded
identification information rests
solely with each station licensee.
However, if he chooses to transmit
such material, the rules require that
the coded information be contained
within “the first and last ten micro-
seconds of lines 21 through 23 and
260 through 262 (on a “field”
basis).”

In this context, two problems
have developed. Some broadcasters
apparently do not desire to transmit
the coded identification informa-
tion. It is alleged that under prac-
tices presently followed by IDC and
its client advertisers, the option of
obtaining uncoded commercial ma-
terial is effectively foreclosed to
such licensees. Secondly, it would
appear that either because of faulty

placement of the coded patterns on
some filmed material, or other than
the usual film projector alignment
procedures followed in a few sta-
tions, the coded information printed
on these films may be transmitted
on scanning lines other than those
specified in the rules, Licensees who
have encountered this problem claim
that they can only transmit the
commercials furnished them in vio-
lation of the rules.

No instances have been reported
to the Commission where improper
code placement has resulted in com-
plaints by the public of degradation
of the transmitted picture. The
Commission is watching the situa-
tion closely and expects IDC and
others to keep it fully apprised of
developments in this matter.

The FCC says it expects licensees
to make every reasonable effort to
insure that transmissions of the
identification code are made in
compliance with Section 73.682(a)
(22) of our Rules and Regulations.
Nevertheless, under the circum-
stances outlined here, full com-
pliance in all cases may be difficult,
and the FCC says it believes that a
relaxation of the rule, for a temp-
orary period, in fairness, should be
permitted. Accordingly, for a period
of ninety days, beginning on the
date of this Notice, the Commis-
sion will permit the transmission of
the coded identification material
within the first and last ten micro-
seconds of lines 20 through 2§,
and 258 through 262. All other
requirements of Section 73.682(a)
(22) will continue to apply, par-
ticularly the stipulation that the
code transmissions not result in sig-
nificant degradation of broadcast
transmissions.

For Late Breaking
News
Read "Direct Current”
Page 4
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Fires close in on KBAK-TV and KERO during recent forest fire in California. Fire is
always a threat to station survival. Are you prepared to protect your employes and
facility in case of electrical, gasoline, or lightning caused fires?

Stations Survive Fire Threat

The recent fires that raged
through California almost destroyed
the brand new $500,000 tower, an-
tenna and transmitter facility of
KBAK-TV, Bakersfield, California.
But due to a last minute wind
change the tower was saved. The
photo shows how close the fire came
to both KBAK’s facilities on the
left and KERO’S on the right.
KBAK'’s new transmitter facilities
were installed in January, 1970. The
facilities consist of a 30,000 watt
transmitter along with an RCA poly-
gon antenna that put out effective
radiated power of 1,720,000 watts.
The tower is 7,775 ft. above sea
level on Mt. Breckenridge.

Malibu Cable Survives

Within forty hours after a ravish-
ing fire first hit the Malibu, Cali-
fornia area, Cypress Communica-
tions Corporation personnel re-
stored cable television service to
their Malibu subscribers, Over 100
homes were totally destroyed by
one of the most devastating fires in
California history. The conflagration
began on Friday, September 25.
Steve Streeter, plant manager of the
Malibu CATV system who was re-
sponsible for restoring service, esti-
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mated that approximately 80 sub-
scriber homes and seven strand
miles of cable were destroyed.

Aiding Streeter in repairing parts
of the plant were Cypress personnel
from its Palm Springs, California
system.

At one point during the blaze, the
Malibu system’s south head end was
within six feet of being engulfed by
flames. The company’s main office
on the Pacific Coast Highway was
also threatened and was temporarily
evacuated.

The only injury to the cable com-
pany’s personnel was a broken foot
sustained by technician Carl Cho-
quette, as a result of a fall caused by
the high winds associated with the
fire.

Streeter attributes the rapid res-
toration of service to the coopera-
tion from Vikoa and Kaiser CATV
and to the dedication of the com-
pany's employees.

The Malibu fire, which covered
over 40,000 square acres, was just
one of the several serious fires in
Southern California that ran out of
control during the week of Septem-
ber 25.

The Malibu system serves 2,300
subscribers.

FOR EVERY PROFESSIONAL
APPLICAT ON

Hortronics
heads you right!

Nortronics heads offer excellent
performance characteristics, long
life, and quick, easy replacement
with negligible downtime.

CARTRIDGE MOUNT

ATC COLLINS GATES

KRS MACARTA RCA

Best of all,

you can get them Jocally from
your Nortronics distributor.

Hortronics

COMPANY., INC.

8101 Tenth Avenue North
Minneapolis, Minnesota 55427
Phone: (612) 545-0401
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IEEE And NAB

Major Industry Conventions In March

The Engineering Conference
Committee of the National Associ-
ation of Broadcasters named two
subcommittees for the NAB’s An-
nual Broadcast Engineering Con-
ference to be held in conjunction
with NAB’s 49th Annual Conven-
tion March 28-31 at Chicago’s Con-
rad Hilton Hotel.

One subcommittee will choose
the recipient of the 1971 Engineer-
ing Achievement Award to be pre-
sented at the Conference, and the
other will determine the Conference
luncheon speakers.

Serving on the Award Subcom-
mittee are Charles Abel, manager
of engineering, KFMB Television,
San Diego, Calif., chairman; Wil-
liam J. Clark, director of engineer-
ing, RKO General, Inc., New York;
Leslie S. Learned, vice president for
engineering, MBS, New York; and
James D. Parker, staff consultant,
telecommunications, CBS Televi-
sion Network, New York.

Named to the Luncheon Speaker
Subcommittee: Royce LaVerne
Pointer, director, broadcast engi-
neering, ABC, New York, chair-
man; Ralph F. Batt, vice president
and manager of engineering, WGN
Continental Broadcasting Co., Chi-
cago, Ill.; James H. Hoke, vice
president, Southern Broadcasting
Co., Winston-Salem, N.C.; Lindsey
G. Riddle, vice president, engineer-
ing, WDSU-TV, New Orleans, La.;
Leonard A. Spragg, vice president
for engineering, Storer Broadcasting
Co., Miami Beach, Fla.,, and Wil-
liam H. Trevarthen, vice president,
operations and engineering, NBC,
New York.

Members of the subcommittee
also serve on the Engineering Con-
ference Committee.

IEEE Ready

Program sessions covering tech-
nical applications will be much
more numerous and cover a wider
variety of subjects when the IEEE
International Convention and Ex-
position opens on March 22, 1971,
Based on a strong success trend
dating back to 1968, a decision has
been taken to increase the tech-
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nical applications sessions offered
at the Coliseum from seven in 1970
to around thirty for 1971.

As part of the overall technical
program for the big IEEE annual
event, the technical applications ses-
sions are specifically designed to
supplement the technical program
meetings scheduled in the New York
Hilton. The Hilton sessions are in
general more long-range R & D
oriented and designed to keep the
non-specialist engineer abreast of
the state-of-the-art of the electrical
and electronics field. The technical
applications program at the Coli-
seum is geared to provide practical
information covering today’s tech-
nology and direct applications to
the engineer’s working problems.
The Institute of Electrical and Elec-
tronics Engineers has chosen for the
theme of IEEE 71 “Technology for
a Better World.” The Technical
Program Committee has for its
chairman Frank H. Belcher, Bell
Telephone Laboratories.

The much greater range of sub-
jects should offer substantial added
value, according to William J. Hilty,
IEEE Director, Conference and Ex-
position Services. “We are planning
to impart practical, up-to-date in-
formation, of direct value for daily
use,” he said. “We expect to cover
a wider range of topics including
integrated circuits, semiconductors,
manufacturing techniques, comput-

Make Your Convention
Plans Now

| oS Gotn,

Y - TRANVSIISSION TOWERS 12D P AGAVN/*

ers, testing, and reliability, and
many other subjects of interest to
the engineer.”

Detailed information relating to
the program may be obtained from
J. H. Schumacher, Secretary, Tech-
nical Program Committee, IEEE,
345 East 47th Street, New York.

FCC Asked To Keep
Mfgr’'s From Owning
Cable TV Systems

Laser Link Corporation, develop-
ers of the proprietary Quasi-Laser
Airlink CATV equipment, has filed
a proposal with the Federal Com-
munications Commission urging that
it adopt rules prohibiting CATV
equipment manufacturers and their
affiliates from owning and operat-
ing CATV systems.

The proposal was contained in
one of four documents filed by
Laser Link in various CATV pro-
ceedings pending before the FCC.
In its comments, the company stated
that the reason for the position was
to preclude manufacturers from be-
ing able to ‘“underbid” applicants
for franchises in one community and
make up those losses by charges
imposed on their subscribers in
other communities.

“The viewing public should be
served by CATV franchisees who
will be free to choose their equip-
ment on the basis of merit,”” Laser
Link stated in its comments. “In a
field as wvolatile and fast-improv-
ing as CATV technology, no CATV
system should be the captive mar-
ket for any given manufacturer.”

Ira Kamen, President and Chief
Executive Officer of Laser Link,
who, in his career as a cable TV
pioneer, has been a CATV con-
sultant, designer and equipment
manufacturing executive for RCA,
Jerrold, Paramount Pictures, JFD,
General Bronze and the U.S. Navy,
among others, said “the Laser Link
Corporation will not apply for
CATV franchises. It will confine
itself to the engineering, manufac-
turing and marketing of its airlink
CATYV system when the equipment
is type-approved by the FCC.”

BROADCAST ENGINEERING



YOU NEED
3M's GOLOR

DROPOUT GOMPENSATOR

FOR TRUE

The DOC replaces color dropout on your VTR
reproduction with correct color video—all
within the video signal itself. In fact, as the
dropouts occur, it detects and replaces the
“lost"" signal with stored information from the
previous scan line of the same field.

Bestyet, the DOC'’s self-balancing video switch
prevents white flashes. It provides precise
color match with exact chroma fidelity as well

PROTECT YOUR INVESTMENT
3M’s interface accessory kit guarantees DOC compatibility with all
quadruplex VTRs. Today’s DOC will be compatible with tomor-
row’s new generation VTRs by a simple change of interface kit.

COLOR.

as complete freedom from switching transients.
Proc amp and servo are stabilized to allow
tape to play in full intersync or pixloc mode.

No wonder no other system can match the 3M
Color Dropout Compensator. It's the only sys-
tem available that can provide proper color and
luminance replacement. For details write for
the booklet, *Compensating for Dropouts in
Color Television Recording”, today.

Mincom Division Bm

300 SOUTH LEWIS ROAD ¢ CAMARILLO. CALIFORNIA 93010
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“Our Norelco PC-70s
are as rugged as

the Vikings games
they cover.” . P’

John M. Sherman
Director of Engineering
WCCO-TV, Minneapolis-St. Paul
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When WCCO-TV took delivery of the 1000th 3-Plumbicon* camera,
the station highlighted the unprecedented popularity of the PC-70
family. There are more Norelco color cameras than any other on
independent and network television.

The reasons are easy to find. WCCO Engineering Director John
Sherman tells them with the voice of experience:

“This is the fourth season WCCO-TV has originated NFL Foot-
ball for CBS in color, not only in Minneapolis-St. Paul, but in other
cities. (Before 1967, we did NFL pickups in black and white.) For
assignments like these, our cameras have to deliver studio quality
and sharpness . . . and do it after the repeated rough-and-tumble
of moving from game, to studio, to game.

“That's why we replaced our color cameras with Norelcos.
Ever since we began the color originations for CBS, we've used
nothing but Norelco cameras for football, and now we are 100 per
cent Norelco.

“We have ten Norelcos, seven in our studios and three in our
40-foot mobile unit, but we bicycle studio cameras back and forth
for remotes and have used up to eight on some NFL pickups.
We've handled remotes for every nelwork—elect(i:(l)ns. baseball,

news, you name it. We had beautiful color at 50-70 foot-candles
for a Packers-Bears Shriner’'s Benefit in Milwaukee County Stadium.

“These cameras are as hard to stop as a 300-pound fullback.
Picture quality is unbeatable, and maintenance requirements ex-
tremely low.”

Now, the PC-70S-2. Our newest generation Norelco PC-70S-2
sets today's standard for superb color fidelity and control. Features
include lower noise with level-dependent comb-filtered contour
enhancement; better low-light performance with 48 dB signal-to-
noise FET preamps; and optional non-linear matrixing

Rugged as a Viking, but a faithful and sensitive artist with color...
for the camera that is number one worldwide, come to Norelco.

*Reg. TM N.V. Philips of Helland

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

BROADCAST EQUIPMENT CORP.

A NORTH AMERICAN PHILIPS COMPANY
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Optimizing
stereo phonograph pickup
performance ., um. s

This paper was de-
livered by John J.
Bubbers at the 24th
NAB Broadcast Engi-
neering Conference
and is published here
with the permission of
the NAB. John Bub-
bers is the Director of
Field Engineering and
a vice president of
Stanton Magnetics.

This paper has been written as
the result of many inquiries which
have been received, many of them
showing that the use of modern
phonograph pickups was not fully
understood. It was considered im-
portant to present solutions to the
most frequently posed questions
since the broadcaster is confronted
with many problems other than
phonograph equipment.

The disc playback turntable is,
for most broadcasters, one of the
mainstays in his equipment lineup.
There is much that could be
done to bring this area up to date
for many of the stations, Historic-
ally, the broadcaster has used mag-
netic phonograph cartridges. This
paper will consider the questions
related to the magnetic phonograph
cartridge.

MATCHING X'FMR
PICKUP ARM & TURNTABLE 3 S | ror e
= | Lowrass
‘/ﬁ—l ADJUSTABLE
CORNER
e 150/600Q PAD 150/600Q  TO CONSOLE
ADJUSTABLE
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Fig. 1 Block diagram of a typical
early broadcast equalizer.

Historical Background

In keeping with the input cir-
cuitry of audio equipment, the early
pickups were low impedance on the
order of 150 to 600 Ohms. The
very low impedance moving-coil de-
vices of the universal vertical-lateral
type used transformers mounted in
the arm to raise the impedance
from %2 Ohm to something usable,
such as 150 or 600 Ohms.

Concurrent with this era, from
the earliest days to even the present
time, the equalizers were passive
networks which were combinations
of classical filter design and corner
networks—all of which were some-
how put together to achieve “play-
back equalization”, Precisely what
the recording curve used had been
a carefully guarded secret in
the pioneer days so that, at best,
most equipment manufacturers were
hard put to design anything better
than a good approximation of what
was recorded in the disc. In addi-
tion, no two companies recorded
with like equalization.

Not until standardization in the
late 1930°’s was an attempt made
to unify the problems of the great
differences between recording
curves. The NAB was one of the
first to standardize with the tran-
scription Playback standard of
1942, Early playback equalizers
were also faced with the problem
of shellac surface noise. The equal-
izer switch, for those of you not
exposed to these turntables, had
such markings as “flat”, “worn”,
“old” and later the NAB position.

All of this added up to a period
up to 1942 during which no defini-
tive lines were drawn for the record
companies on standard equalization;
concurrently, equipment manufac-
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turers were hobbled and ultimately
the broadcaster was limited by the
lack of what he could do in the
way of supplying quality disc re-
production.

Types of Equalization

The development of the early
equalization was rather a cut and
try method as indicated but, until
the post-World War II era, the de-
signs were a combination of corner
networks and “Pi” or “T” sections
for low pass as in the case of 3500
Hz cut-off filters for scratch elim-
ination, The impedance level was
most frequently set at 150 or 600
Ohms and the output was fed into
a mike input with appropriate level
equalizing pads or into an inter-
mediate gain input designed for
playback level (See Figure 1).

The advent of inexpensive mag-
netic pickups at the end of the War
made available excellent quality
pickups for the home user in the
newly emerging era of the LP and
the embryonic hi-fi industry,

In order to make these pickups
usable with the equipment in the
home, an equalized pre-amp was
made available which had its equali-
zation limited to resistance and
capacitance. There were no induct-
ors since they were expensive and
the cost to the home consumer
would have been accordingly in-
creased. Since adequate standards
had been agreed upon, some of the
guessing had been taken out of the
equalizer design. High frequency
roll off was provided by loading
the cartridge so that the inductance
and the loading resistor gave a
corner frequency of something
about 2000 Hz and the low-freq-
uency lift was provided by a resist-
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ance-capacitance network. Addi-
tionally, the pre-amplifier increased
the output to about %4 volt which
was adequate to be used in the auxi-
liary inputs of the old reliable “par-
lour radio”. This design offered rel-
atively high performance; however,
the broadcaster who tried it soon
found its major problems: tube
noise and lack of adequate reli-
ability (See Figure 2).

Subsequent pre-amp designs went
into the area of feedback to get
rid of some of the noise problems of
tubes and to stabilize the pre-amp
with tube aging. It was then one
simple step to include the equaliza-

tion in the feedback loop of the
amplifier so that the input was now
loaded to terminate the cartridge.
The standardized load was 47k
ohms. It is significant that the
phonograph pickup now had a
standard of impedance into which
it was to look. The agreed upon
termination value was 47k ohms
and a shunt capacitance of 275pF.

From 1939 to 1955, the
tracking weight required went from
2 ounces, or 56 grams, to 5 grams
and the upper frequency response
of the pickups from 4 or 5 kHz to
20 kHz or better, These devices
were available at nearly every

STEREO PICKUP
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Fig. 5a Recommended grounding method.
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Fig. 5b Hum producing ground loops.
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corner parts house. Stylus replace-
ment varied in these new pickups,
but most of them had some sort
of user stylus replacement feature
(See Figure 3).

The Pro’s and Con’s

The early pickups offered a rug-
gedness that was in keeping with a
tracking force requirement of 2
ounces. The armatures occasionally
would be shifted off center but, in
most cases, they could be field-
repaired by a deft technician, The
output was relatively high and the
passive equalizers added little to the
noise except in those cases where
the inductors were set too close to
hum fields. The performance was
poor but really not any worse than
most of the discs available at the
time,

The active equalized pre-amp of-
fered far- better control over the
response of the reproduction chain;
however, it suffered the fault of
adding tube noise. Transistors have
taken the reliability problem out
and have provided a low noise and
accurately equalized system. Some
of the equalizers even provide a
trim control for trimming the high
frequency roll off.

From a pickup manufacturer’s
point of view, there are several
points which at this time perhaps
need emphasis. Without the basic
point of view of the transducer de-
signer, it is our observation that
less than the optimum result will
be obtained.

It cannot be too strongly em-
phasized that modern high imped-
ance cartridges are usually designed
to be terminated in 47k ohms with
a maximum shunt capacitance of
275pF. To use the cartridge induct-
ance and low resistance load to
achieve roll-off is no longer in keep-
ing with the uniformity of perform-
ance of which the rest of the system
is capable. Nor is it in keeping with
the basic design concepts, especially
in the area of stereophonic repro-
duction.

With a properly designed system,
the tolerances of the NAB standard
for disc reproduction are -easily
achieved terms of response. It is
important that the equipment and
system designer use the concept of
47k ohm loading and appropriate
equalizer/pre-amp design if the op-
timum is to be achieved (See
Figure 4).
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Look what our customers
say about the cost of
Gates Automation Systems...

went on the air with FM.
The automation
has allowed us to
concentrate on
programming
and sales.”

Bill Ryan

WNFM

Naples, Florida

( ”Our Gates Automation equipment \
has saved us money since we
T

"Our investment

in Gates automation
equipment may
look big, but

) it’s being amortized
at less than the cost

of one employee and
works the hours

we tell it to.”

Robert Blow

WJAK

K "Automation

has allowed us to
provide ‘big town’
programming
within a budget
we can afford.”

Gayle Swofford
WFYN-FM Stereo
Key West, Florida

Jackson, Tennessee J

”Automation
doesn’t cost—it saves!
We've been able to

use our automation
on late night AM as
well as FM and :
give everybody

the working hours
they like.”

Merritt Milligan

WHQA-TV WTAD
Quincy, llinois

- ¥

If you say you can’t afford automation, maybe you’re wrong.
Gates says it’s possible. So do our customers. For more in-
formation about “affordable”” automation, call us at

(217) 222-8200, or write Gates,
IHlinois 62301.

123 Hampshire St., Quincy,

GATES

A DIVISION OF HARRIS-INTERTYPE
Circle Number |7 on Reader Reply Card

INTERTYPE

CORPORATION
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Stereo Problems

The age of stereo has brought
with it a new set of problems. The
primary problem is one of ground
loops. The use of two relatively low-
signal level circuits from the pickup
to the pre-amp not installed with
the usual precautions of good
ground loops and hum,

This is not a difficult problem
to overcome if the usual practice of
a single ground tie point is observed.
The leads should be dressed to
avoid any strong fields from motors
or transformers. The grounding of
the arm should be accomplished
with a single positive lead to the
head. The ground that relies upon
continuity through the pickup arm
bearings will inevitably have a prob-
lem since grease is generally a good
insulator and the arm will tend to
be intermittently grounded (See
Figure $5).

Electrically, the method for tun-
ing up a stereo system for broad-
cast use is well outlined in the 1963
NAB Standard. The requirements
for frequency response are easily
met with most modern systems and,
for those who find they cannot meet
the requirements, the solution will
frequently be found in a new repro-
ducer chain.

The broadcaster who is not meet-
ing the standards runs the risk that
the listener at home can frequently
achieve better reproduction from his
home disc reproducing system. Once
discovered, I think that the tendency
is to listen to good records than to
the poor off-the-air broadcasts. The
home units are frequently truly out-

F =v Rmech

Fig. 7 Effective mechanical resistance.

standing and at relatively modest
investments so that the broadcaster
is technically competing against the
home unit. No longer is “broadcast
quality” an undisputable hallmark.

Phonograph Arms

No critique of playback systems
would be complete without mention
of the arm in which the pickup is
housed. Low tracking forces for the
pickup have put new requirements
on the arm. Since part of the force
at which the arm is set is needed
to keep the arm-pickup combina-
tion in the groove, the force re-
quired for things other than the
pickup should be minimized.

In the case of heavy arms com-
pared to light arms, relatively addi-
tional force is required to move the
arm either as the groove proceeds
to the center or to move the arm

ARM WITH PICKUP 2

ECCENTRIC DISC

NL /

S
ECCENTRIC

RUNOUT

FeMEFF x a= MEFF x 15
2
5 dt
MEFF=KZ mr

Fig. 8 Effective arm mass reactance.
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to and fro as in the case of an
eccentric disc. In either event, mas-
sive arms are not desirable with
modern low-tracking force pickups
{Sce Figure 6).

Although the diagram indicates
the force from the acceleration of
the arm in the horizontal plane,
measurements indicate the vertical
force resulting from the vertical ac-
celeration attributable to warped
discs as being a greater problem
than the eccentric disc. The lack of
flatness of the disc surface is a fact
of life and, as disc users, we simply
have to minimize this problem,

In the same vein, the use of 16”
arms leads to effectively increasing
the dynamic mass which the stylus
must move. A longer arm for the
same unit weight will result in a
higher effective dynamic mass,
hence, again, this should be avoided
where possible. The 12" arm is far
more desirable for reasons of lower
effective mass. Where this is not
feasible, the user should not at-
tempt to use low-tracking force
pickups since this will frequently be
less than an ideally mated setup.

Much has been done in the area
of viscous damped arms and it must
be recognized that the viscous
damping force must be overcome
by the force available at the stylus
tip. Again, the low-tracking force
styli cannot be utilized since this
combination will result in insuffici-
ent force to override the viscous
damping. For high performance,
low-tracking force pickups, the vis-
cous-damped arm is generally not
suitable; on the other hand, the
viscous-damped arm with a stylus
at 6 to 8 grams might be a usable
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combination in the studio dealing
in the “Top 40” kind of format
(See Figure 7).

In the stereophonic installation,
frequently side thrust from viscous
damping or high effective arm mass
will give rise to the separation de-
generation or distortion resulting
from loss of groove wall contact.

In summary, the arm should be
considered as contributing to the
reliability and performance of a
playback channel, stereophonic or
monophonic. The best pickup chain
can be reduced to poor quality by
an arm not adapted to the job at
hand. Broadly stated, the less force
required to drive the arm the better.

RF Pickup And
Interference Problems

The RF pickup problems in
phonographic pickup systems gen-
erally divide into two classes: the
pickup of RF voltage and subse-
quent rectification in the preamp
input stage, and the direct rectifi-
cation of the induced RF.

The rectifying characteristics of
an oxided pin and clip are fairly
well known; however, there are still
many complaints from users which
are easily cleaned up by the use of
either mechanical brightening or
chemical cleaning of the offending
interface. The most desirable
method of cleaning is, of course, to
solder all junctions. This practice
is not recommended in the case of
the connections to the cartridge. The
The broadcaster with a permanent
installation may find the soldering
of the remaining connections the best
permanent solution to further main-

2. 5mH
R.F. CHOKE

50pf
CERAMIC

tenance. The elimination of an
oxided joint in high potential RF
fields is highly desirable.

Less easy is the elimination of
AM RF interference from the pre-
amp. Here the RF induced in the
lead is of sufficient amplitude to be
rectified generally at the input de-
vice. The transistor with its non-
linear characteristics and sharp clip-
ping when the input bias is ex-
ceeded is somewhat more critical
than the vacuum tube was. Gener-
ally, a small ceramic capacitor in
parallel to the input fitting on the
pre-amp chassis will correct the sit-
uation. If this does not clean up
the problem, the addition of a small
resistor in the order of 1 to SK
ohms in series with the input lead
prior to the bypass should further
attenuate the unwanted input signal.
In the extreme case, the resistor can
be replaced by an RF choke (See
Figure 8).

Occasionally there are complaints
of FM getting into the pre-amp.
This means that the FM has some-
how been converted to an AM sig-
nal, The leads from cartridge to
pre-amp are suspect since they can
form a quarter wave section. If you
are lucky, the FM to AM conver-
sion takes place across this high Q
section and the signal at the input
of the pre-amp is now AM. The
solution is as above, although you
may need to change the lead length
to insure that no quarter wave
lengths appear. In this kind of FM
interference, the lead length is the
main culprit since the resonant
characteristic of the lead length acts
as a FM to AM converter.

As in the case of induced hum,
the use of good grounds cannot be
overemphasized. Anyone who has
had to struggle with low-level audio
in RF fields is aware that no one
solution is good for all situations;
however, the practice of heavy sta-
tion ground systems to reduce po-
tential buildup is still the basis for
at least a uniform ground. Beyond
this, the individual situations must
be worked out,

Life Expectancy

In the area of phonograph stylus
wear much has been published in
the way of data—some scientific,
some folklore and some advertising.

The mechanisms of wear are no
different from those of any classical
system of abrasion. The factors are
the coefficients of friction, the
normal force available at the inter-
faces and the hardness of the ma-
terials. These are the primary para-
meters.

It is commonly believed that
since diamond is the ‘“hardest ma-
terial known to man” that it is uni-
formly hard and will not be worn
by a softer material. Neither idea
is true. The fact is, there are certain
diamonds which will wear better
than others and the softer materials
will abrade the diamond tip at a
lesser rate than a harder material
(compare vinyl discs to shellac).

As a practical problem, the stor-
age of discs is best done to exclude
dust and dirt which will increase
the wear of both disc and stylus
tip. Most modern discs are made of
vinyl and produce a minimum of
wear.

2,.5mH
CHOKE

|
|

50pf
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Fig. 8 Typical circuits for eliminating RF interference.

December, 1970

25



The tracking force on the stylus
will increase the normal force,
hence, the wear. While this state-
ment sounds as if the tracking force
should be reduced to an absolute
minimum, the trade-off in reliable
performance must be considered.
Bearing friction and viscous damp-
ing will additionally add to the wear
of the stylus tip. All of this then
leads to the obvious question.

How long will the diamond stylus
tip last? As in grounding, there is
no pat answer. With a sufficient
amount of abuse, a stylus can be
destroyed in a few hours and, yet,
with a sufficient amount of care,
will last 500 to 1,000 hours, The
best insurance is, of course, to keep
a log or return the stylus for in-
spection to the manufacturer. Most
manufacturers maintain a free fac-
tory service. The most of a replace-
ment is far less than the potential
cost of ruined discs.

One added word of caution—the
care of modern styli does NOT in-
clude cleaning the assembly with
any of the commercially available
fluids. These cleaners and modern
styli are NOT compatible and their

use will lead to partial if not com-
plete disintegration of the armature
assembly. The best care is still a
clean environment and, if there is
a buildup on the stylus, it can be
carefully removed with a gentle
swabbing with a dry “cue tip”.

Final

Performance Expectations

With a modern playback system,
the frequency response will be well
within the requirements of the NAB
Disc Playback Standard of 1963.
The channel separation will most
likely be beyond the measuring
capability of the average user, With
discs recorded at standard levels,
the distortion contribution of the
playback system will be negligible.

Hum and noise should be below
—50 dB referenced to 5 cm/sec.
lateral at 1 kHz. As a matter of
fact, it is not infrequent that the
tape noise from the master tape is
discernible on the finished disc.

Periodic maintenance and replace-
ment of the stylus will give long
trouble-free reproduction of the

discs available in the radio station.

and at a cost lower than that of

earlier times with better than ever
quality.

The necessity for a good disc
playback setup is a pragmatic prob-
lem for the broadcaster. In earlier
days the quality of home equip-
ment was limited and the broad-
caster had a virtual monopoly on
good-quality playback systems. The
growth of the hi-fi industry and
general affluence have improved
home equipment to where much of
it performs at a level equal to a
good broadcast setup. The receivers
and speaker systems available in
the home will oft times show up
broadcast system limitations. The
broadcaster today is literally com-
peting with the home playback
system for the attention of the
listener.

The modernization and mainten-
ance of the disc playback system
is relatively inexpensive while the
rewards in listener acceptance can-
not be overemphasized. Conversely,
the well-equipped listener with his
state-of-the-arm receivers and loud-
speaker systems can become an
appreciative recipient of quality
phonograph disc reproduction. A
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The long lengths of cable you need for
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and easier with Hannay power rewind reels.
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It's the smartest move you can make.
Because AEL Communications Corp. knows CATV.
We’'ve been initsince the beginning and have produced,
through research and development in the laboratory
and the “ield, advanced electronic designs for today’s
CATV systems. Advanced designs in Wide Band
(SUPER-BAND®) Solid State CATV equipment and in
the new AEL SUPER-BAND® Tunerless CONVERTER
that expands your SUPER-BAND CATV system to 19 f you're contemplating a CATV system, contact AEL.
channels quickly and easily. You'll be turning on to the best.
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Ready for an inspection?

By John H. Mullaney*

Broadcast stations are receiving more and more
citations along with fines from the Commission be-
cause of technical and non-technical violations of
its Rules. Many of the violations are due to simple
carelessness of the station operators or engineers;
others are due to station personnel not under-
standing the Rules.

Stations receive citations either as a result of an
actual inspection, or at renewal time, the Commis-
sion in its analysis of the station’s logs note the
violations.

This article will present a Check List for station
inspection which, if properly conducted by the sta-
tion, should avoid the majority of the typical cita-
tions given by the Commission.

Those stations preparing for renewal should re-
member that the logs required for renewal for sta-
tions whose licenses expire in 1972 will be deter-
mined by the Commission picking seven days be-
tween September 1970 to July 1971, Therefore,
one way to prepare for renewal is for each station
to conscientiously strive to make sure its station
complies with the following Check List.

This Check List is a helpful digest of FCC Rules
(Part 73) of those applicable to AM and FM broad-
cast stations. It includes the primary items that
an FCC inspector will check during a station in-
spection. Ordinarily an inspector will not measure
the field intensity in accordance with 73.189 (b)(2)
of the Rules for a non-directional operation; how-
ever when they do, the items shown in paragraph
Il (b) must be determined.

It will be noted from a study of the following
questions concerning the Commission Rules that
many are a so-called catch-all type, and they do
not specifically call out what is asked for in the
question. It should be understood that the ques-
tion asked is assumed to come under the rule
cited, or at least the Commission in the past has
interpreted the Rule to cover the question.

The Rules should be kept up to date by each
station. The simplest way to accomplish this is for
a station to subscribe to the FCC Rule service pro-
vided by the Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C.,
20402,

Technical questions should be checked by the
siation’s chief engineer; whereas the non-technical
items should be checked by the station manager
or someone under his direction who is familiar
with the subject matter.

*Consulting Engineer, Potomac, Md.
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The best way to use this Check List is to take
the station’s copy of the Rules and read each
section of the Rules shown to the right of the
question asked. This technique will help you un-
derstand what is being checked, and probably
help to give you a better understanding of the
Commission Rules.

Although this check list is not complete, if you
are able to pass the items listed, you have an ex-
cellent chance of passing a real FCC inspection.

Licenses and Authorizations
All licenses and authorizations should be posted
conspicuously at one location. The licenses should
be framed, and either hung above a bulletin board,
or placed in some type of rack made for the
frames. Telegraphic and letter notifications or
authorizations should be placed on a bulletin
board. In addition, the station’s EBS and other in-
structions should be on this board. It is also sug-
gested that any emergency instructions to oper-

ators be posted at the same location.

Technical Inspections

This section consists of thirteen parts. Some of
the items will not pertain to your operation so use
the symbol # within the brackets ( ) to mean,
does not apply. Keep in mind that the check list
is for either or both an AM and FM operation.

Maintenance logs, proof of performance data
and other technical records of the station should
be kept in file folders (properly fastened in) within
a file case or cabinet readily available to the oper-
ator on duty. The station that keeps a neat set
of files up to date seldom gets citations for failure
to have required information available.

Inasmuch as the Commission requires that cer-
tain measurements be made within a definite
period of time. It is recommended that the chief
engineer take a calendar and mark off the dates
when certain measurements must be made. If one
of the stenos in the station also keeps a card or
tickler file on the same items, it will act as a
double check for the station so that they would
not fail to make required measurements within
the proper time limits.

It should be noted that the Commission in-
spector will cite a station that took its measure-
ments as little as two days late, so it pays to have
a way to keep track of due dates.

Many station engineers judge their antenna sys-
tem for full efficiency by checking the ground
system, base current, and operating efficiency of

BROADCAST ENGINEERING
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for The birds

...and for sporting events, location TV and
motion picture sound track recording, and
any other situazion where you want to get crisd
clear,“close-ug” sound from a distance.

Crisp and clear because the C-77 uses three
condenser cagsules for minimum distortion,
smoothest frequency response, and unbeatatle
transient characteristics.
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$495.00 including all required accessories. For
the dealers' names, as well as complete
details and sgecifications, please write:
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the transmitter for changes. Although this indi-
cates any changes that may have taken place, it
really does not tell too much about the antenna’s
efficiency. The method outlined in list (b) of this
Check List is another way of determining the an-
tenna’s efficiency.

Go through the following paragraphs carefully
and you will find how your station would look to
an FCC inspector.

Transmitter
AM M
{ ) Operating power correct. 7352 73.267(b)
{ ) Required meters
working/accuracy OK. 73.58 73.258
73.3%f) 73.320(d)
{ ) Meters incl. ant.
base meter labeled. 73.3%) 73.320¢f)
( ) Meters have correct scale divisions. 73.39 73.320
{ ) Normal readings in
proper meter range. 73.39 73.320
t ) Operator can see meters
and monitors OK. 73.93(a) 73.265(a)
( ) Interlock and safety provisions OK. 73.40(b) 73.317(b)
{ ) Provision to adjust power output. 73.40(a)(8) 73.317(a)(8)
( ) Power change day to night OK. 734048  ..........
( ) Operators instructed or
instructions posted. 73.93(b) 73.265(b)
( ) Operator's primary duties
for transmitter. 73.93(d) 73.265(d)
( ) Satisfactory efficiency factor. 7351 ...l
( ) Stereo generator can be
turned off during mono. ... ..... 73.322

(b) Tower and Antenna System:

() Tower lights, photo/switch control. 17.24(a){4) to 17.34(a)4)

() Stock of spare bulbs. 17.41
() Correct orange and
white bands on tower. 17.23
( ) Base fence in good condition. 73.40(b)3)iv)
( ) Tuning house secure-key
with operator on duty. 73.40(bX3)(iv)

( ) Tower paint clean and
in good condition. 17.39

( ) Remote antenna current agree
2% of base meter. 73.3%d)X2)

() Radials buried and in good condition. 73.18%(b)(4)(5)

( ) Antenna and transmission
line not hazardous. 73.40(b}3)v)

( ) Satisfactory field intensity @ 1 mile. 73.189(bX2)

Determined as follows:
1. Field intensity measured at..mile/s.

2. Antenna radiation taken from
FCC charts or computed tower height.

3. Conductivity taken from M-3 map
{or other source )

4. Ground attenuation factor from :section 1.
(Rules) 73.184, Graph No

. Factor for power of station { ).
. Expected field intensity computed.

. Variation in percentage between
measured value and computed value. _—%

(c) Station Monitors:

mv/m

mv/m

mmho/m

mv/m

~Noo

AM M

{ ) Frequency monitor installed

and working. 73.60(a) 73.252(a)
() Modulation monitor installed

and working. 73.56(a) 73.253
() Peak light calibrated and flashing OK. 73.56(a) 73.253
( ) Carrier level set reading OK. 73.56(a) 73.253
{ ) Maintaining 85 but not over

100% modulation (negative). 73.55 73.268
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() Frequency within tolerance. 73.59 73.269
( ) Satisfactory alternate means
for defective mon.

(&) Directional Antenna Systems:

SEE MONITOR RULES

AM
) F.I. measurements made if required by license. TERMS OF LICENSE

) F.I. Meter available and working if required. TERMS OF LICENSE
TERMS OF LICENSE
) Field at monitor points agree with license. TERMS OF LICENSE

(
(
: ) Phase angle agree with license terms.
(

} Base current ratio agree to

5% of license values. 73.52(b)

{ ) Loop meters have calibration chart or scales. 73.3%d)(1){vi)

{ ) Monitor points satisfactory location/described. TERMS OF LICENSE

() Directional points satisfactory. TERMS OF LICENSE
{ ) Sample loop meters calibrated

against graph plot.

(e) Notice to be Filed with Engineer in Charge:
(

73.3HdX1)vi)

. . M
Permanent_ discontinuance
of operation. 73.91 73.271

~—

() Equipment test notice. 73.95(a) 73.216(a)
{ ) Program test advance notice. 73.96(a) 73.217(a)
{ ) FM stereo schedule/changes. ........ 73.297
() Defectfve meters. 73.58(bX2) 73.258(bX2)
{ ) Defective modulation monitor notice. 73.56(b){2) 73.253(bX2)
{ ) Defective frequency meter. 73.60(b)2) 73.252(b)2)
() Reduced power. 73.52(a) 73.267(c)
() Equipment Performance Measurements and Station Records:
M
{ ) Measurements available for inspect. 73.47(b) 73.254(c)
() Measurements records maintained
for two years. 73.47(a 73.254(c)
{ ) Measurements made yearly or
4 months prior to renewal. 73.47(a) 73.254(b)
() Description of equipment and
methods and signature, date of
engineer making measurements. 73.47(b) 73.254(c)
() Measurements made through
studio equipment. ... ... 73.254(b)
(® AM Station Equipment Performance Ret:lm!s:A " -
( )} ( ) Data and curves of AF response
50 to 7,500 CPS at 25, 50, 85
and 100 (if possible) percent
modulation. 73.47(a)1)
( ) ( ) Data and curves harmonic
distortion 50 to 7,500 cycles,
25, 50, 85 and 100%
modulation. 73.47(a)(2)
( ) ( ) Data showing carrier shift for
25, 50, 85 and 100% modulation
using 400 CPS tone. 73.47(a)3)
( ) ( ) Noise and hum below 100%
Mod. overall or by bands. 73.47(a)4)
( ) ( ) Check for harmonic and
spurious emissions. 73.47(a)(5)
( )} ( ) Equipment performance meets
AM standards. 73.40(a) all
(h) FM Station Equipment Performance and Records: -
( ) () Records of 25, 50 and 100% Mod. 50 to
50 to 15,000 CPS. 73.254(b)(1)

( ) ( ) Distortion at 25, 50 and 100% Mod. 50 to 5,000
CPS and 100% Mod. at 10,000 and 15.000 CPS. 73.254(b)(2)
( ) ( ) Noise level below 100% FM

Modulation (FM Noise). 73.254(b)3)_
( ) ( ) AM noise in dB below 100% AM modulation. 73.254(b)4)
( ) ( ) Equipment performance meets FM transmitter

standards. 73.317
() ) Manual showing transmitter efficiency

for all powers. 73.267(a)(3)
( ) ( ) Equipment meets FM standards. 73.317(a)
() Maintenance Log:

AM M

() Weekly reading of base-remote
antenna meter/corrections.

( ) Time and result of auxiliary
transmitter tests.

( ) External frequency checks with

73.114(a)(1)(i)
73.114(a)(1)i1)  73.284(aX1)

BROADCAST ENGINEERING
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correlation and adjustments.

) Calibration of auto log equipment
and adjustments.

) Entry for removal/defective
meters or monitors.

) Daily tower lighting check and results.

) Quarterly tower lighting inspections
(17.4%d).

) Transmitter inspections/results/
signatures.

) Weekly field monitor intensity
measurements terms.

) Experimental period
operations described.

) Details of repairs.

) Daily base current reading for
directional.

) Time devoted to daily inspection.
) Auxiliary transmitter test on main
antenna midaight—9:00 A.M.

) Auxiliary transmitter test on main
antenna Midnight—6:00 A.M.

Emergency Broadcasting System:

) Required receiver installed and
working/exempt.

) Facilities to make alert
transmission

Remote Control:

) Positive on-off and fail safe
circuit OK.

) Transmitter securely housed.

) Remote meters have true
calibration or charts.

) Provision for remote tower
light check.

) Weekly calibration of remote
antenna current.

) E.B.S. Alert can be made at
remote location.

) Modulation being monitored at
remote location,

) Modulation and frequency
monitors calibrated.

) Power can be adjusted up and down.

) Daily phase, pase, common point
and loop current for each pattern.

) Stereo can be turned off for
Mono programs.

) Remote control operation terminated
when required.

) Remote meters have correct scales
and ranges.

) Direct remote ant. meter dial or
calibration curve.

Operating Logs:
) Operators signing logs at start
and end of duty.

) Logs legible and orderly with
data available.

) Corrections made properly.

) RF to antenna start and end time.

) Duration and cause of
interruptions/signature.

) 30-minute meter and monitor
readings before ADJ.

) Notation of adjustments.

) Daily base current meter
reading if required.

) Antenna current read without
modulation effects.

) Hourly phase meter and sample
loop currents.

) Pages numbered and dated—
AM., P.M. marked.

December, 1970

73.114(a)2)iii) 73.284(a)2)
73.114(a)1Xiv) 73.284(a)3)

Flldae  73%a
73.114(aX3)  73.284(a)5)
73.114(b) 73.284(a)7)
731145  ........
73.114(a)4)  73.284(a)(6)
73.114(b) 73.284(b)
73.114@¢5  ........
73.114(b) 73.284(b)
7363 ...
........ 73.255(d)
AM M

73.933 73.933
73.932 73.932

AM M
73.67(a)2) 73.275(a)2)
73.67(a)1) 73.275(a)1)
73.67(a)4) 73.275(a)(4)
73.67(a)(4) 73.275(a)}4)
73.3%dNIviy ...,
73.67(c) 73.275(c)
73.67(a){4) 73.275(a)(4)
73.67(a){4) 73.275(a)4)
73.67(a)4) 73.275(a)4)
7367(a6)  ........
........ ;g:g;gwm
73.67(a3) 73.275(aX3)
73.39 73.320
73.3%(dXDtvii)  ........

AM M
73.111(a) 73.281(a)
73.111(b} 73.281(b)
311le) ...l
73.113(a)1)  73.283(a)1)
73.113@@)(2)  73.283(a)(2)
73.113(}3)  73.283(a)(3)
73.113(af3)  73.283(a)3)
73.113@%4)  ........
73.113@13)0)  ........

TERMS OF LICENSE
73.111(b) 73.281(b)

(m) Miscetlaneous: AM
( ) 5 days/week transmitter inspections. 73.114(5)
{ ) Excessive spurious or

FM
73.284(»)

harmonic radiations. 73.40(a)(12)
(13%X14)  73.317(a)
{ ) Tvi, FM harmonic/spurious.  ........ 73.317(f)(2)
( ) Standards of good engineering
practice. 73.46(a)
NON-TECHNICAL INSPECTION
{a) Availability of Required Logs, Reports and Ret;:rds: -
Al
{ ) Program, operating and maintenance
logs available. 73.116(a) 73.286(a)
( ) Equipment performance available—
2 years. 73.116(b) 73.286(b)
{ ) Most recent antenna/common
point impedance data. 73.116c)  ........
{ ) Most recent FI measurements for
A proof. 73.116(d)  ........
{ ) FM transmitter efficiency factor
in manua. ..., 73.267(a)3)
( ) FM circuit diagram at transmitter.  ........ 73.37(e)
{ ) List of sponsoring corporation
officers or committees (other
than commercial). 73.119(f) 73.289(f)
{ ) Political file available with
required data. 73.120(d) 73.290(d)
{ ) Logs and records maintained
for two years. 73.115 73.285
{ ) Agreements for part time
1st class operator. 73.93(c) 73.265(c)
(b) Program Logs: AM M
( ) Pages numbered and dated—
AM. and P.M. marked. 73.111(b) 73.281(b)
{ ) Operators signing logs at start
and end of duty. 73.111{a) 73.281(a)
{ ) Logs legible and orderly with
data available. 73.111(b) 73.281(b)
{ ) Corrections properly made—
no obliterations. 73.111(c) 73.281(c)
{ ) Station ID times shown. 73.112(a)1) 73.282(ax1)
{ ) Program name, sponsor, and
description shown. 73.112(a)2) 73.282(a)2)
{ ) Program start and ending times
shown. 73.112(a)}2)
{ ) Entry showing sponsor was
announced/identified. 73.112(a)(3) 73.282(a)3)
{ ) Recording or transcriptions identified
as such/time (see also 73.118). 73.112(a)(2) 73.282(a)2)
{ ) Political affiliation for political
programs/talks. 73.112(a)(2) 73.282(a)(2)
{ ) Network of origin for net programs.  73.112(a)(4) 73282(a)(4)
{ ) Key to abbreviations contained in log. 73.111(b) 73.281(b)
{c) Other Operating and Program Requirements:
M
{ ) Required station identification. 73.117 73.287
{ ) Sponsors identified on air. 73.119 73.287
{ ) ldentification of recordings if
required. 73.118 73.288
{ ) Lottery results or advertising. 73.122(b) 73.292(b)
( ) FM-SCA rules and operations. ........ 73.293-73.29
Technical Inspection by Date
Non-Technical Inspection by Date

A Check List has been presented which, if used
by a station, could help prevent Commission cita-
tions for violations of its Rules. The Check List
is not complete to the last detail, but it does cover
the majority of items an FCC inspector, or the
Commission staff will use in analyzing your sta-
tion’s operation.

Are you ready for an FCC Inspection? Try the
Check List and see. A
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Automation:

Fig. 1 The heart of KPEN's automation system is a Schafer 800.

A give and take operation

By Morris Courtright®

Highest quality audio and flaw-
less automation were two design
goals of stereo FM station KPEN
in Mountain View, California. A
few hours of listening and a chat
with general manager Lawrence
Gahagan confirms that these goals
have been met to provide one of
the cleanest signals on the lower
San Francisco peninsula, Every-
thing in the technical facility has
been brought up to state-of-the-art
standards to assure high audio
quality, and a Schafer 800 program
automation system (See Figure 1)
executes the format instructions for
a smooth on-air program, KPEN is

*BE Automation Editor and consulting Engineer,
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a station truly designed for automa-
tion and an excellent example of
the quality that can be obtained
with automation.

Nerve center of the Schafer sys-
tem is the control unit which auto-
matically brings up the music trans-
ports, audio clock and cartridge ma-
chines to assemble the desired pro-
gram (See Figure 2). The format
may be changed without affecting
the on-air program, and varying the
number of musical selections in the
sequence assures station break and
commercial play without pre-timing
all material.

All standard tape transport, stereo
or monaural, may be used, but they
must be modified to include a time
delay for deadroll to bypass any
switching noise picked up during

recording. A 25 Hz cue is used for
the beginning of the tone pre-start-
ing the next event and the end of
the tone switching off the current
selection. With four music trans-
ports, the system may run unat-
tended for six hours or longer. The
actual number of units used in a
particular station installation de-
pends on the length of unattended
time and variety of programming
desired.

Two tape transports, one with
even minute signals and one with
odd, comprise the audio clock. The
transports advance to the next in-
crement at 30 seconds past the
minute so the correct time signal
is always cued and ready for play.
The use of bi-directional transports
provides a perpetual clock.

BROADCAST ENGINEERING



Announcing

the recorder with
10 times normal

head life.

Conventional recording and playback heads wear out within a couple
of thousand hours of use. But long before then, their electrical
characteristics change . . . so your sound changes too. With the Pro 36
studio tape recorder, these problems are non-existent.

Reason: Norelco's exclusive glass-bonded Ferroxcube heads.

Made of material almost diamond-hard, they take 10 times the wear of
conventional heads. But that's not all. The unique glass-bonded
construction maintains precise gap width and electrica!l characteristics in
spite of wear. Amplifier adjustments are virtually never needed. And
precision head mounting also makes azimuth adjustment a thing

of the past.

The rest of the Pro 36 lives up to the heads. It's the only professional
tape recorder with 3 speeds. You get 15, 7% and 3% IPS. Electroni-
cally switchatle.

Then there's the new ultra-stable Servo tape transport control. A
photocell counts capstan revolutions, compares them to line frequency,
(or external 1 volt reference source) and provides instantaneous
speed-correction signals. To this, Norelco adds constant capstan
loading. Plus automatic tape tension control. All together, they hold
wow and flutter down to 0.04% maximum.

Other features: total remote control, push-button semiconductor
switching, NAB and CCIR equalization, provision for fourth head,
controlled tape lifters, horizontal or vertical operation, and much
more.

Every broadcast studio, production studio, and sound studio
deserves the tape recorder that keeps its head...so you won't lose yours.
The Pro 36! Contact Norelco for all the technical data now.

PERFORMANCE SPECIFICATIONS ]

Wow and Flutter:
weighted peak value at 15 in/s: max. 0.04% |
Overall Frequency Response (NAB Specs):
at 15in/s: 30 ... 15,000 Hz =2 dB [
at7%2 in/s:30...15,000 Hz =2 dB
at 3% in/s:50...10,000 Hz+2 dB
Signal-to-Noise Ratio: NAB unweighted (reference
standard operating level)
62 dB at 15in/s
60 dB at 7%z in/s
56 dB at 3% in/s

Glass-bonded Ferroxcube heads
make possible an incredibly precise
gap width and hold that precision
throughout a wear life 10 times
longer than conventional heads.The
Pro 36 is the only studio tape
recorder that has them.

Norelco

PHILIPS BROADCAST EQUIPMENT CORP.

A NORTH AMERICAN PHILIPS COMPANY

Cne Philips Parkway, Montvale, N.J. 07645 (201) 391-1000
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Equipment Interface

Carousel and single cartridge ma-
chines may be configured randomly,
and the sequence established will
repeat itself when the last event is
reached. A random access spot loca-
tor transport and network switcher
may be used with the Schafer, A
production unit is used to prepare
material for play and a low speed
tape logger satisfies the program
logging requirement,

Music for KPEN is transferred
from virgin discs to low-noise tape
using Metron turntables equipped
with Shure SME arms and Shure
V-15I1 cartridges. The tapes are
recorded on a custom modified
Ampex 351-2 to provide program
segments for play on the Schafer
800.

The audio control console was
custom built by Orban Associates
and offers a number of advanced
features in spite of its small size.
Among them are eight stereo inputs,
dual 50 watt monitor amplifiers, an
automatic gain control cueing am-
plifier, and full stereo program and
audition channels. Using the inte-
grated circuit active operation am-
plifier combining network technique
of mixing, circuitry is simplfied and
noise held to an absolute minimum,
Distortion in the program crcuits is
typically below 0.15 percent.

The stereo signal is generated by
a Collins 830 series solid state FM
exciter/stereo generator combina-
tion, boosted to 3000 watts by a

Fig. 3 Automation can allow the technical staff more time for being creative and to
make certain FCC citations and fines are eliminated. This engineering response to

a cart jam is more a dream than a reality.

General Electric RF amplifier and
fed to a Jampro circularly polarized
antenna. Signal quality is protected
by a custom built overload preven-
tion system using field effect tran-
sistors, integrated circuits and other
solid state devices. Loud peaks are
controlled with low perceived dis-
tortion and steady state distortion is
less than 0.2 percent. In addition
to the normal complement of moni-
toring equipment, an oscilloscope is
used to monitor the signal so mal-
functions may be quickly identified
and corrected. The latest addition
is electrostatic headphones, which
must be tried to be believed.

It is apparent this station has
exerted considerable effort to insure

Fig. 2 Lee Gahagan zeros in on the Schafer 800 panic button.

that all possible sources are held
well below the 0.5 percent level of
the exciter. An operating technique
aimed at listening pleasure is the
compression of popular music dy-
namic range for an environment of
constant melody, but no compres-
sion of classical music so that
serious listeners may enjoy the full
dynamic range of the music,

Originally on the air 18 hours
per day with 12 automated, KPEN
now operates 24 hours with 12
automated. The reason for not in-
creasing the automated time is in-
dicative of the rather strange situ-
ations that can occur with automa-
tion, The increased programming
consists of classical music, Since
classical music is aired with its full
dynamic range, long quiet, or even
silent, passages occur. The automa-
tion silence sensor has a nasty habit
of interpreting these passages as
audio missing, causing the next
event to occur, Most disconcerting
for concert fans,

Doing More With Less

Gahagan says a prime benefit of
the automation system has been the
ability to do more without adding
people to the staff. As a matter of
fact only two fulltime announcers
are employed, and with these work-
ing pretty much at their own time
and pace a consistent sound is
maintained throughout the program
day.

Before howls of anguish rise from
my engineering brethren, let me in-
terject that this kind of operation is
possible only with a first rate engi-
neering department to assure that

BROADCAST ENGINEERING



all does operate flawlessly. KPEN
has such a department, and freed
of routine air duties they, too, enjoy
the luxury of flexible working hours.

About 2% hours of prime time
ensued while taking pictures of the
station for this article, involving the
entire on-duty staff. In many sta-
tions this would have been impos-
sible because of the disruption to
programming. With automation,
however, programming smoothly
continued throughout as if nothing
was going on. Proof that the station
staff is indeed free to do more
creative, imaginative work than rid-
ing gain, cueing records, switching
turntables, and so on. If tapes from
a music service are used, such tasks
may never occur in the station. Stag-
gering thought, not even a record
library.

KPEN records their own tapes,
so they do have records and re-
cording sessions, The major differ-
ence being that the announcer is
not under pressure to cue up, com-
pile news and answer the phone
simultaneously with no dead air. He
can record at a more relaxed pace.
do so at a convenient time, and his
efforts are rot gone forever since
the tape can be used over. How
else can the regular staff fill in for
themselves while on vacation?

Operating Problems

As to be expected, all is not
really sweetness and light with auto-
mation. A prime requisite is a good
engineering staff (See Figure 3).
When the equipment performs, it’s
great. But, if the system should hang
up, it’s panic. Quality maintenance
will minimize the problem, and hap-
hazard practices will lead to dis-
aster. Operating problems such as
the classical music/silence sensor
one will crop up, but are not insur-
mountable. On some equipment a
“pop” is recorded on the tape when
bias current is applied to the record
head and “clicks” occur during
switching. This can be countered by
deadrolling all tapes a few seconds
to bypass the noise or by using
solid state switching. The system
can do this automatically. Minor
problems? Yes, they really are when
weighed agzinst the benefits.

Not so minor though is format
flexibility. After long, happy experi-
ence with the system, KPEN elected
to make a slight change to their
news format, Rather than blocks of
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news at fixed intervals, short single
stories were to be aired throughout
the day. Simple change, but diffi-
cult to accomplish because the on-
air format is directly related to
equipment capability, An interim
solution meant using an expensive
tape transport for ID’s and promos
rather than music. The final solu-
tion is addition of another cartridge
unit. The only answer to such prob-
lems is to be sure the equipment
selected suits the desired format,
limit format changes to what the
installed equipment can do, or be

—

The incomparable
new

prepared to spend money to change
to systems to handle new formats.
Major problem? Not really, unless
your station is one that continually
changes format. Again, the benefits
can outweigh the problems.

Editor’s note: The array of equip-
ment used at KPEN is in no way
suggested as the only choice or posi-
tively the best individual choices.
Each station must work within its
budget and around its format,
Neither should one conclude that
every station needs to be fully
automated. A

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
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Snowmobile Racing

A new look for
winter remotes

A new winter sport that offers northern broadcasters a means for spurring
listener and sponsor interest through remote coverage. By Robert A. Jones

and Bruce Micek*

Radio today is a versatile, mobile
medium. To succeed in it one must
go where the action is. Here in the
great North Woods area, this means
snowmobiling in the winter time.
WELF was the first radio station
to construct and to operate a snow-
mobile remote pickup unit. This
article deals with some of the prob-
lems and solutions to such an oper-
ation.

Before the invention of the snow-
mobile, and before driving them be-
came such a booming winter time
activity, the winter time was a
gloomy time; a time of hibernation.
Most radio stations were gloomy
with decreased sales and activities.
But since that time, there has beeen
a never ending growth in winter
time activities, connected mostly
with and/or around the snowmobile
and snowmobiling. Many of the
summer resort owners now realize
a two-season year, They now look
forward to extra winter time fi-
nancial rewards,

In Tomahawk, Wisconsin we
have learned that 85 percent of the
people own one or more snowmo-
biles. By contrast, in this same com-
munity less than 50 percent own

*Robert Jones Is the GE Facilities editor and con-
sulting engineer, LaGrange, Iil,
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more than one car. We think this
exemplifics the great enthusiasum
for this new sport, making it a
target for radio coverage.

The Problem

Once we recognized the need for
covering snowmobile sport activi-
ties, we were faced with the problem
of how to pull it off. Some stations
have, in the past, used announcer
booths and, in effect, covered these
events much in the manner you
would cover a local high school
football game. But today the sta-
tion manager and engineer should
recognize that radio is much more
portable than TV. And once recog-
nizing this fact, he should adapt his
broadcast equipment to fit this
aspect of portability.

In our case, we believed this
could be accomplished by broad-
casting directly from a snowmobile
in motion, In fact one of our first
live broadcasts featured a quarter-
mile drag race, with the WELF an-
nouncer participating as one of the
dragsters. Try this little stunt if you
like a challenge.

The various types of other ac-
tivities we plan to cover will include
not only snowmobile drag races, but
USSA sanctioned oval races and
other competitive events. In addi-

Fig. 1 The WELF snowmobile
and ‘'ski-boose’’ ready for
remote origination

on the ice.

tion, we plan to broadcast a weekly
Trail Ride in the Tomahawk area.
It goes without saying that a snow-
mobile can also be used in news
reports where the scene can not be
reached by normal means.

As you can see, a challenging
solution is to install and to operate
directly from a snowmobile.

Electrical Mechanical Problems

There are usually two separate
problems with any new piece of
equipment or program, We found
that they were interlocked and that
one solution depended upon the
other. In some ways we had to deal
with the same kind of problems
faced by the Apollo spaceship engi-
neers. Basically we had problems of
size, weight, balance, useful life, and
of course, protection against cold
weather.

Our first need was to select a
remote pickup transmitter having
reasonable efficiency and range. In
the case of WELF, we already
owned a Marti unit. This piece of
equipment weighs about 30 pounds
and has a proven record of reli-
ability. Physically it is the same
width as the seat on our snowmo-
bile. In addition it can be operated
on either 110 VAC or 12-14 VDC,
This was good, we thought, since
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Fig. 2 The “showmobile” sled closeup
shows that even with the equipment
aboard there is plenty of room for a
rider.

our Ski-Doo had a 12 VDC elec-
tric. system,

Our plan was to install the Marti
unit inside the snowmobile’s rear
back-rest, for protection against the
weather, and to allow access to the
snowmobile battery. We quickly dis-
covered that the battery was too
light to power the Marti for more
than a few minutes of broadcast
time. To correct this we installed
a larger heavy duty battery and to
keep it charged. Unfortunately, this
did not work. First, it was not pos-
sible to find a large enough alter-
nator that we could gear down to
match the high RPM of the snow-
mobile two-cycle engine. And
second, the weight of a heavy duty
battery, which mounts in the rear
seat back-rest was excessive,

Our second approach was to in-
stall a gasoline powered electric
generator to supply power for the
Marti unit. After studying the var-
ious types available, we selected a
Honda model E300. This unit is
small, (as shown in Figure 3), is
weather proof and weighs only 35
pounds. We might point out here
that it is very important to protect
the equipment against low tempera-
tures and against snow getting into
the housings.

QOur plan was to use this gener-
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ator plus the Marti unit and to in-
stall them in a new built-up back-
rest. This approach failed. In talks
with the manufacturer of the snow-
mobile, we were told that this much
weight and height, located at the
rear of the machine would cause the
snowmobile to be unweildy and
would produce a loss of stearing
ability.

The third approach, which we
found did work, was to install all
the equipment in a sleigh, called a
Ski-Boose, and tow it along behind.
In a sense this was similar to the
idea dreamed up and used by
George Palo at WERL. He installed
all his equipment in a Red coaster
wagon and had the announcer tow
it along by the handle, for broad-
casts in the summertime from the
streets of Eagle River, Wisconsin.

We had hoped to avoid placing
the gear in a sleigh since it would
make the system more cumbersum
to operate. Again referring to the
photographs, the reader can see that
the Marti and the Honda were
mounted in our sleigh. This method
has worked out even better than we
had expected.

The Honda generator was
mounted directly to the metal floor
of the sleigh. We should point out
that the rubber shock mounts on
the generator are fastened down
with bolts using a European thread.
We had to re-tap these holes be-
fore we could install longer bolts
up from the bottom of the sleigh
through the rubber mounts and into
the generator. Since the sides of

BLOCK DIAGRAM

the Ski-Boose are plastic, the floor
was the logical place to mount this
piece of gear. And mounting the
generator on the bottom helped
keep the center of gravity low. Be-
cause this unit is weather tight, it
was unaffected by snow that blows
into the sleigh or from snow kicked
off the feet of anyone riding in
the sleigh.

The Marti remote pick-up trans-
mitter was mounted on a shelf,
using the standard Marti mounting
tray. No shock mounts were added.
The shelf does not come with the
sleigh and must be added. In our
case we constructed a shelf of
marine plywood and secured it at
each side with an aluminum angle
piece. As can be seen, this shelf
was so installed that the Marti unit
could be located within the front
cowl and below the windshield. This
protects the transmitter from wind
and snow and yet places it at a
very convenient height for the
operator.

The normal seat in the sleigh
runs the full length of the bottom,
so that two or more people can
ride. We had to cut it down to seat
just one person. This allowed room
to mount the generator unit and to
provide floor space for the operator,
The only other change in the sleigh
was to install indoor-outdoor carpet-
ing on the bottom of the sleigh.

Antennas
Two remote pick up antennas

were mounted on the sleigh. These
can be seen in the photographs.

ANT.
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Fig. 3 Block diagram of the skimobile and ski-boose system.
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One of these is located in front,
to the right of the windshield. The
second is located in the rear, atop
the back rest. The rear mounted
one is that used with the Marti
transmitter. The forward antenna is
to be used with a low-band FM
transmitter, at a later date.

Several points of interest should
be noted with regard to the choice
and mounting of the antennas, For
the Marti unit we selected a verti-
cally polarized whip antenna, Sev-
eral reasons dictate this choice.
First, we wanted a light weight an-
tenna. Second, we wanted an an-
tenna that would not catch or get
hooked on tree limbs. Third, we
wanted an antenna that was flexible
and would not break off in the event
the sleigh turned over. Had we used
a horizontally polarized antenna,
like the common “Ring” antenna,
we would have had trouble. In addi-
tion these “Ring” antennas are
usually mounted on a stiff pipe or
tubular mast, which could break the
plastic on the sleigh. Also, it must
be recognized that the disadvant-
age of directionality (inherent in a
horizontally polarized antenna) are
eliminated by using the vertical
whip. After all, it would be imprac-
tical to keep turning the antenna
every time the snowmobile altered
its direction,

Electrical Connections
The Honda type E300 gasoline

SEAT
BACK REST

MARTI

Fig. 4 Side view of the equipment lay-
out in the ski-boose.
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generator is operated with its 110
VAC output. This was connected
directly to the Marti, without the
need for any additional filtering.
This generator was also wired so
that its 14 VDC output could be
connected to the snowmobile starter
in the event the snowmobile battery
failed. This gasoline generator is a
four-cycle engine capable of deliv-
ering about 300 watts.

So far we have operated as long
as two hours continuously with the
one-half gallon or so held in the
generator gas tank. For longer
broadcasts it might be necessary to
carry along a five gallon can,

One of the reasons we selected a
Nordic Electric starter for the snow-
mobile was so we could then make
a special cable or umbilical cord to
connect between the snowmobile
and its sleigh. One purpose of this
cord is to assist in starting the ma-
chine. Another is to permit the 12
volt battery in the snowmobile to
supply power for a short period of
time to the Marti transmitter in the
event of a failure of the gasoline
generator,

Electronic Features

The mikes for the Marti are in-
stalled in two clips which are bolted
to the inside of the sleigh. In our
case, we used Electro-Voice model
635. This is not a noise cancelling
mike, and while the listener can
hear the snowmobile motor running
the background, it is not very loud.
In fact, the motor noise adds a
certain realistic atmosphere to the
broadcast. So far we have not ex-
perienced any electrical interference
to the quality of the broadcast sig-
nal from either the Honda engineer
or the snowmobile engine.

You can use the mike in the
sleigh and announce from there, or
you can plug it into a special mike
jack installed on the dash panel of
the snowmobile. When the mike is
used in this latter fashion, a lava-
liere mike is used. The reason for
this is that two hands are required
to operate a snowmobile. The right
hand controls the throttle, and the
left the brakes. With the lavaliere
mike we have not experienced any
undue wind noise. The reason for
this is that this mike hangs below
the windshield on the snowmobile.

Future Plans

Our plans call for several addi-
tions to and refinements of the sys-
tem we now use. One addition in
the near future is to add extension
arms to provide lighting, at night,
powered by the gasoline generator,
and to include a P.A. system, also
to be run off the generator,

WELF, like many radio stations,
is a daytimer, This is a handicap,
from a snowmobiling viewpoint,
since many such activities take place
at night. In order to cover these
events on a delayed program basis
you must tape record the programs,
It would be impossible to use a
tape recorder in the sub-zero
weather at night. To overcome this
we have used, within our WELF
Automation system, one of our
solonoid operated tape recorders. A
source input switch, that will select
inputs and crystal functions (we call
it a Delegation Panel) is used to
switch this tape recorder to either
the automation or to the output of
the remote pickup receiver.

The signal to start the tape re-
corder comes from the squelch relay
in the remote pickup receiver. Thus
the announcer in the field on the
snowmobile can start and stop the
tape recorder back at the studio by
merely turning on or turning off
the Marti transmitter. Editing and
triming of program material to
usable lengths can be done later.
But the unique feature here is that
it takes only one man.

Future plans also call for WELF
to cover a six-county “safari ride”
of about 350 miles. Since this would
be too long a ride and would cover
more area than one remote pickup
unit can serve, we plan to install or
make use of other remote pickup
mobile units for the purpose of re-
laying our snowmobile signals, as
permitted by Section 74.431 of the
Rules.

In conclusion, remember to keep
mike cords short, since they become
stiff and brittle in cold weather, and
if too long could be run over by a
passing snowmobile. Also, any con-
trols or switch must be so employed
that they can be operated with cum-
bersum clothing on, After all, you
don’t want to be playing around
with your gloves off all the time.

Drivers, start your engines. . . A
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Warning:
Antenna Icing
May Be Hazardous
To Your Station

By William E. Stacy*

Although the problem of ice
formation on antennas and antenna
towers is not new to the broad-
caster, it is one which has received
much attention in recent months.
The increase in the numbers of FM
and Television stations and the as-
sociated increase in antenna arrays
operating above 80 megahertz has
brought the problem to the fore.
With much of this new equipment
operating unattended on remote
mountain top locations the import-
ance of keeping antennas ice free
has much greater significance,

For many years the approach to
Ice control was simple. Transmitter
engineers merely kept an eye out
the window and when conditions
dictated would throw the heater
power switch, This tended to be a
rather hit or miss situation as the
station engineer was often occupied
with repair of equipment, or other
*Gray Research

duties and didn’t notice that the
temperature had dropped 10 de-
grees, or that the top of the tower
was covered with low level cumulus,
Many incidents of “off air” oc-
curred merely because of the human
element,

After a few finals were blown,
most stations added a thermostati-
cally controlled power switch to
their heater contractors. This pro-
vided what seemed like a logical
answer to the problem, and prob-
ably served most stations admir-
ably, as long as the antenna con-
sisted of one or two bays. Then
growth caught up, and elements
were added to increase effective ra-
diated power and cover larger mar-
ket areas. Antennas went from two
to four bays, then to eight, then
twelve, and even sixteen bays to
meet competition.

The simple forgiving, no none-
sense, one kilowatt transmitter be-

ANTCNNAHEATER CON
WoEL 2820 .

came five, then fifteen kilowatts,
and fussy. VSWR levels became
very important as the replacement
costs for output tubes soared. What
was once a very simple problem,
in this day of automation had be-
come a rather complex one. Hourly
operating costs of the heater sys-
tems went from pennies to dollars
as heater power requirements kept
rising. Some directly heated televi-
sion antennas require as much as
fifteen kilowatts, several times the
power of the transmitter a few
years back.

Review of experimental data from
antenna designers shows that VSWR
swings from nominal values of 1.05
to 1 to 3.00 to 1 can be experi-
enced when antennas are covered
with ice and temperatures are near
the melting point. This degredation
in efficiency is primarily due to the
effective change in element size and
spacing, which causes detuning. Al-

Fig. 1 Gray’s antenna heater control panel designed for rack mounting.
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Now! Switching Systems to
handle all your production
requirements at 20% savings!

MODEL: VPM 2004 20 INPUTS, FOUR BUSSES WITH TWO SPECIAL EFFECTS AMPLIFIERS
MODEL: VPM 2006 20 INPUTS, SIX BUSSES WITH THREE SPECIAL EFFECTS

AMPLIFIERS
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FEATURES

30 Wipes, Including Star and Hexagon Patterns

4 Direction Arrow Generator Can Be Positioned Anywhere On Raster and
Moved To Follow Action

Choice of Hard Edge or Soft Edge (Monochrome and Color) on Most Wipes

Eolt:; Background and Color Rainbow Generator with Variable Rate of
ycling
Modulated Wipes with Simulitaneous Crawl

Each Trarsition Control Lever can Dissolve or Wipe. (Combination
Mix/ Effects)

Each Mix/Effect has Variable Speed Automatic Dissolve Capability

Each Effect has Split Screen Capability Independent of the Muitiple
Pattern Selection

VPM 2004 can Produce a Three Segment Picture (3 Camera Signals)
YPM 2008 can Produce a Four Segment Picture (4 Camera Signals)
Special Etfects Patterns can be Assigned to Any Effects Switching Unit
Spot Light Etfect with Soft or Sharp Edge Framed in Color-Seiectable
Special Etfect Positioner is Standard
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though this lesser efficiency may not
cause total failure of any circuit
element, less RF power will be radi-
ated and the effective coverage area
will be reduced. Ice deposited ir-
regularly on the array may cause
pattern changes which could change
the quantity of signal delivered to
the prime market area.

Operational Hazards

Operational costs also become a
factor. With an antenna system us-
ing “thermostat only” type controls,
heaters run about 95 percent of
the time for no reason. In most
arrays the power consumption costs
alone would justify the installation
of a weather oriented control. The
map shows the number of days each
year, for various areas of the United
States, that below freezing temper-
atures can be expected. Most FM
and television transmitter sites are
located at high elevations which
would make these numbers ex-
tremely conservative,

Along with any discussion of an-
tenna icing, it seems appropriate to
mention tower icing. Although effec-
tive methods of ice removal or pre-
vention have not been proven at
this time, the National Association
of Broadcasters has found the prob-
lem significant enough to form an
engineering study committee to eval-
uate solutions to it.'Discussion with
Albert Chismark, chairman, has dis-
closed plans for field tests of tower
deicing systems this winter. Two
field locations are ready; one in the
southeastern United States, the other
in the midwest, with a third pos-
sible, to evaluate the feasibility of
application of both chemical and
heat transfer methods,

Chismark indicated that perform-
ance and economy of operation
would be the major factors re-
viewed, and said “that no recom-
mendations would be made by the
committee until the results of the
tests were complete.”

Chismark also pointed out that
tower icing problems are not pri-
marily related to antenna system
performance, but involve the haz-
zard of falling ice. It is easy to
understand that a five pound piece
of ice falling from the height of a
typical broadcast tower is a danger
to both life and property.
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Systems Needed

One thing is clear about tower
icing. When suitable methods of ice
removal or prevention are found,
control systems very similar to those
required for antenna deicers will be
required. As a matter of fact it
seems reasonable that the same con-
trol could operate both.

It becomes obvious with all of
the problems involved with ice that
better deicer control systems are re-
quired to keep pace. Two such suit-
able systems are currently available
for broadcast applications, the
Model 2570 Automatic Antenna
Heater Control System from Gray
Research, and the Ice Warning Sys-

Fig. 2 Precipitation indicator senses fog,
sleet and snow as well as rain.

tem from Rosemount Engineering.

As with most problems as com-
plex as predicting the weather, these
two engineering teams, one a well
known name in the broadcast equip-
ment field, the other manufacturers
of pressure, temperature, altimeter
and ice detection equipment for air-
craft, have come up with two en-
tirely different approaches in deal-
ing with the problem. The Gray
system detects conditions suitable to
cause icing and energizes antenna
heaters in anticipation of freezing,
the Rosemount unit detects the
actual formation of ice and then
actuates the heater elements,

The theory of operation behind
the Gray 2570 unit is application
of a resistive humidity detector
coupled with two thermistor type
temperature probes. The heated,
thermostatically controlled humidity
detector actually senses all types of
precipitation. Fog, rain, wet and dry
snow, and sleet cause this sensor to
excite a DC amplifier which drives
one half of a two input “And” cir-

Fig. 3 Temperature probe for the
Gray system.
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cuit. One of the two thermistor
temperature probes sets the high
side of a preselected “ice probable”
temperature range; thirty-six de-
grees. When the temperature falls
to this level the thermistor provides
an input to a second DC amplifier
which in turn drives the other half
of the “And” requirement.

The “And” circuit then turns on,
and through a relay which in turn
operates the heater power contract-
ors. Thus when freezing tempera-
ture and precipitation are both in
evidence, the antenna is heated and
ice cannot form.

The second thermistor probe sets
the low side of the “ice probable”
temperature range; twenty-one de-
grees. When the temperature falls
below this level, this thermistor,
through a DC amplifier, overrides
the “and” circuit and causes the
heaters to turn off.

Observation has shown that pre-
ciptation falling with temperatures
above this range will not cause
icing. However, to satisfy the engi-
neer who likes his independence,
both edges of this range are adjust-
able plus or minus five degrees
from the nominal, with rear panel
controls.

Rosemount System

The operational principle of the
Rosemount 871CB1/524B1 Ice De-
tector—Controller system is appli-
cation of the physical phenomenon
of magnetostriction, The effect of
this principle is that when certain
materials are placed in a magnetic
field their physical characteristics
change, i.e., the length.

In the Rosemount unit, the mag-
netostrictive element is a tube .25
inches in diameter and nominally
1.1 inches long fabricated from
Ni-Span C. This nickel alloy probe,
used as the frequency controlling
element of an oscillator, has a nat-
ural resonant frequency of 40 kHz.

As ice forms on the exposed
Ni-Span cylinder, its resonant fre-
quency becomes lower and the os-
cillator frequency follows. When the
shift reaches a factory preset value,
relative to the thickness of ice al-
lowed to form, a frequency detector
registers the change, and through a
relay driver, closes a relay which
provides an output signal to activate
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Fig. 4 The Rosemount ice detector control panel and mockup of system.

deicing heaters in the probe, and
to turn on the antenna heaters.

After approximately ninety
seconds, a time delay built into the
detector opens the relay. The probe
heaters, which have removed the ice
from the detector, are turned off
and if icing conditions still exist the
cycle starts all over again.

The control panels of the two
systems are quite different. Gray’s
unit is a 3%2 inch high by 19 inch
relay rack mounting panel which
houses all of the electronics for the
system. In addition lighted push but-
ton switches, for indication and test
of each of the circuits, a solid state
audible alarm, toggle switches for
selection of any of the various in-
dicators to the audible alarm, a
power on-off switch, and a control
override switch are provided. Fuses,
calibration adjustment controls, and
connection points are located on the
rear panel.

The Rosemount controller unit is
a 7 inch by 7.3 inch panel which
houses the switching and fusing
equipment for the system. As the
electronics are closely associated
with the magnetostrictive probe they
are mounted separately in the probe
housing. Controls on the panel in-
clude a power on-off switch, a out-
put relay switch, an icing signal

indicator, an ice detector fuse indi-
cator, an adjustment knob for set-
ting the minimum length of time
the antenna heaters will operate,
and various fuses.

It is interesting to note that both
Gray and Rosemount agree that a
minimum period of operating time
for the antenna heater elements is
required. In the Gray unit the
period is fixed at approximately 12
minutes, while the Rosemount con-
trol provides an adjustable timer
offering any period from -8 to 150
minutes. The prime purpose of the
timers is to minimize the turn on
turn off of the antenna heaters to
lengthen element life.

The Gray control provides one
additional function; a heater failure
indicator. This is a simple, current
transformer driven, circuit which
has an adjustable threshold to ac-
commodate different antenna con-
figurations. The circuit is sensitive
enough to register a single element
failure in a multi bay installation,
and provides an alarm on the front
panel.

Look out your window. If it’s
not snowing or raining and the tem-
perature is below freezing, I'll bet
your antenna heaters are running
It's a good time to rethink your
antenna heater system, A
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Meet the operational

Amplifier

By Walt Jung

This month’s column will attempt
to shed some light on the many
potential broadcast uses of that mic-
rolectronic marvel of IC tech-
nology, the operational amplifier.
Many readers are probably already
familiar with op-amps as they are
steadily creeping into all varieties
of electronic gear, broadcasting be-
ing no exception. But for the sake
of those who may not yet regard
it with familiarity, perhaps this look
will open up some new vistas of
electronic experimentation when its
overwhelming potentialities are
appreciated.

Even if you don’t use them for
your own electronic projects, sooner
or later you’ll be called upon to
trouble shoot a piece of equipment
using an op-amp. With a sound
knowledge of its basic function,
you’ll be able to diagnose the prob-
lem by a few quick scope readings,
and then be back on the air. So,
while we can’t hope to cover op-
amp theory to the “nth” degree in
this session, we can at least cover
the basics and head you in the right
direction for further exploration.

Linear IC sales volume today is
a multi-million dollar market. Of
this, the largest portion is spent for

NON-INVERTING Yl
INVERTING )]

INPUTS

Fig. 1 Operational amplifier symbol.
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operational amplifiers which come
in many varieties. By far the most
popular is the original standard, the
709, manufactured under a multi-
tude of numbers by different IC
houses. Since you can buy this chip
for under a dollar, its not hard to
see why so many of them are find-
ing their way into equipment when
its versatility is understood.

Op Amp As
A Block of Gain

Now let’s look at what an op-
amp is so we can appreciate how
to use it in a circuit. The first thing
you’ll see when anyone begins talk-
ing about an op-amp circuit is a
triangle representation of an ampli-
fier as in Figure 1. This is the
trick to using the operational am-
plifier successfully and understand-
ing its function. Think of it as a
large block of gain. By large we
mean 50,000 or so on the average.
This seemingly large voltage gain is
used to advantage by applying neg-
ative feedback around the amplifier
to create a desired function, as we
will see in a moment.

An op-amp is a differential input
amplifier with a single-ended out-
put. It is entirely direct coupled

OUTPUT

within the chip and the biasing is
set up so that the output will be
zero when there is zero potential
difference between the two inputs.
This means that the input term-
inals are insensitive to their poten-
tial with respect to ground and re-
spond only to differential signals.
The output stage is designed to de-
liver voltages both above and below
ground and can supply about 5 ma.
or so of current and swing = 10
volts. This of course requires a split
power supply arrangement,

Although the amplifier amplifies
differences between the input term-
inals, this by no means limits its
applications to only push-pull sig-
nals. Either of the two input term-
inals can be grounded and the other
used (which one deperding on the
desired polarity) as a single ended
input. Using the inverting input will
give an output 180 degrees out of
phase, reversing the pair will give
an in phase output. And since this
amplifier responds right down to
DC, it amplifies DC levels as well
as AC variations.

Op Amp Gain

So much for the elementary
basics. Let’s now take a look inside
to see where all this gain comes
from. Figure 2 is a schematic of
what exists on a 709 chip. This
amplifier consists of 3 basic stages
—the first stage the input differ-
ential pair (Q1-Q2), the second
stage a differential to single ended
converter (Q3-Q6), and a push-pull
class B output stage (Q9, Q12-14).
The high voltage gain of the chip
is the result of the product of the
individual gains of these 3 stages.

A moderate amount of output
power is available from the class B
emitter-follower output stage. To
keep input base currents to Q1 and
Q2 (which of course must come
from the outside world) low, these
transistors operate at a collector
current of 20 microamperes, mak-
ing the input bias currents about
300 nanoamperes. Q1 and Q2 are
biased in their common emitter
leg by transistor Q11 which main-
tains their total emitter current con-
stant regardless of the voltage com-
mon to both inputs (this is known
as common-mode rejection).

Several circuit nodes are brought
out to control the frequency re-
sponse of the amplifier, the col-
lector to base path of Q4 (termed
input compensation), and the out-
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put terminal back to Q12’s base
(output compensation). External RC
networks at these points shape the
open loop response to give a uni-
form 6 dB per octave roll-off which
is necessary to prevent oscillation
under closed loop applications.
There are many other design
subleties of the circuit which are
far from obvious just by inspection.
But for our purposes it will suffice

the circuit as a whole, listed as

follows.

Supply Voltage:
+18v max, =*+15v standard—
will operate with voltages as low
as *6v

Differential Input Voltage:
The voltage that can safely be
applied between the input term-
inals. Is limited by emitter-base
breakdown of Q1-Q2: =+35v

Common Mode Input Voltage:
The voltage that can be applied
between the input terminals and
ground (or circuit common) with-
out affecting normal operation:
+8v minimum, =+ 10v typical

Input Offset Voltage:

The DC voltage difference be-
tween the input terminals neces-
sary to obtain zero output from
the amplifier. Is due to imperfect

to note the key specifications of maximum match between Q1 and Q2—
INPUT FREQUENCY COMPENSATION
{r (A) }(s)
< € b . — V¢
RS gox R6 LOK R14 lzox
Q7 s Q8 W
i@
Rl S 25K R2 %m 4 G 2
Q3 < R15
! —AMN——— OUTPUT
Q6 r
30K
QS<
R3 Q 3K RA 2 3K
1 [ as R9 % 10K
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” € € + FREQUENCY
Q13 COMPENSATION
INPUTS
Ql
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RIl 2 2.4K 75
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Fig. 2 Schematic of 709 amplifier.
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Fig. 3 Basic operational amplifier inverter.
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Fig. 4 Audio inverting amplifier.
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Typically 2 mv, max 7.5 mv
Input Offset Current:
Similar to offset voltage in that
it is caused by imperfect Q1-Q2
match. It is the difference in
input currents required to ob-
tain zero output voltage: Typic-
ally 100 na, max 500 na
Input Bias Current:
The DC flowing into the input
terminals required to bias QI
and Q2: typically 300 na, max
1500 na
Voltage Gain:
The ratio between output volt-
age and input voltage into a
standard load of 2k: Typically
45,000, min. 15,000
Output Voltage Swing:
The peak voltage swing available
into a standard load of 2k: min
=+ 10v, typically +13v.
All of these specifications pertain
to the 709C and are measured at
standard power supplies of +15
volts and a temperative of 25° C.
So now you have a general idea
of what a 709 is and what it pro-
vides in the way of amplification.
It should be noted that it will work
over a wide range of supply volt-

ages, has a high common-mode in-
put range, moderate output current
and voltage and also that it can
maintain these performances over a
wide temperature range, —S55 to
125° C for military grades and 0
to 70° C for industrial grade devices
(7090C).

Now all of this probably will
mean little to you until we see how
to apply the device to do some
actual work. Let’s look at a prac-
tical circuit using a 709C as a
simple amplifier.

Inverting Amp

Figure 3 is such a circuit and
this is the most basic circuit of
operational amplifier use. It is
known as an inverting amplifier be-
cause it inverts the phase of the
signal 180° from input to output.

The signal is applied to the in-
verting terminal through the input
resistance Rin, and the non-invert-
ing input is grounded. A sample of
the output signal is also applied to
the inverting input via Rf. Now the
thing to always remember about any
negative feedback op-amp system
(and this is just such a system, Rf

Cinl Rinl

Ein 1 — ——
Cin2 Rin2

Ein 2 >—
Cin3  Rin3

Ein 3 >— —AAn—

Do B0

Fig. 5 Inverting summing amplifier.

providing negative feedback) is that
the high gain amplifier will amplify
the voltage difference between the
input terminals, and the negative
feedback will tend to maintain this
difference or error voltage at a small
potential. Tt will be small because
of the large open-loop gain of the
amplifier, usually 50,000 or so.
To put this into perspective,
visualize a 10 volt output from an
amplifier with a gain of 50,000-the
input will be only 200 microvolts!
So this amplifier will have a very
small potential at the negative input
terminal in operation. This tells us
two more things about this config-
uration. Since the input signal is
applied through Rin and the junc-
tion of Rin and Rf is at a very low
potential, Rin constitutes the input
impedance since the entire input
voltage is dropped across it. And
since the Rf-Rin junction has such
a very low potential by virtue of
the feedback action, it acts as if it
were a signal ground, and so it is
commonly called a “virtual ground.”
By now you may have guessed a
third characteristic of this circuit,
and that pertains to the currents in
Rin and Rf. Since the negative
feedback causes the current in Rf
to precisely cancel that injected by
Rin, these two currents must be
equal in magnitude but opposite in
sign, which they are. By carrying
this line of reasoning a step fur-
ther you can quickly deduce what
the gain of the circuit will be. The
voltage across Rin produces a cur-
rent lin. The voltage across Rf (out;
put voltage) produces an equal cur-
rent, if, out of phase. If the cur-
rents are numerically the same the
voltage ratio can only be the ratio
of Rf to Rin which is just what it
is, and so this is the gain, Rf/Rin.

R2

AAA.

Em,p

+V
1.5
51Q
709C -
Ein >_ + I
200pt
=

Fig. 8 Unity gain non-inverting buffer.
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Fig. 7 Non-inverting amplifier with gain.
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So there you have it, the inside-
out explanation of an op-amp in-
verter circuit, It now should be
obvious just why this sort of tech-
nique is so powerful and why it is
used so widely. You can design an
amplifier circuit whose salient fea-
tures are determined almost solely
by passive components. This is true
not only of this simple inverting
circuit, but of all operational ampli-
fier circuits. This is where the de-
vice gets its name, as an amplifier
which performs an operation on a
signal.

This operation is not limited to
just plain amplification either, it can
be integration, differentiation, recti-
fication, multiplication, division, fil-
tering, oscillation or any application
where active gain, negative feed-
back and differential comparison
can be used to perform an oper-
ation. Fortunately the fantastic ad-
vances of integrated circuits in the
past few years have made these
circuits available at prices where
even the home experimenter can de-
velop sophisticated electronic pro-
cessing systems. So it is pretty
obvious these chips are here to
stay, and the future can only hold
further usage of them in more and
more applications.

Additional Uses

To get back to what can exist
right now in the practical world,
let’s run through a few more op-amp
circuits.

The circuit of Figure 3 is useful
as a inverting audio amplifier, and
can be set up for various gains by
scaling Rf and Rin. As shown, it
will amplify DC as well as AC, so

an audio amplifier for broadcast use
might look more like Figure 4. Mak-
ing Rin 600 ohms gives a 600 ohm
line termination, and Cin can be
selected for the desired low fre-
quency roll-off. The ground on the
= input references the output to
ground, so no output capacitor is
needed.

A common audio requirement is
a mixing or summing amplifier
where two or more audio lines are to
be mixed without interaction or loss
of level. Figure 5 will do this for
you, mixing the signals with no
interaction because of the virtual
ground at the 709C’s negative input,
and can even provide a gain to boot
by ratioing Rf to the various Rins.
If an equal weight for each input
is desired, make all input resistors
equal in value.

Figure 6 is a circuit useful for
an impedance conversion from high
impedance sources to low imped-
ance loads. In this circuit the non-
inverting input of the 709C is driven
by the source and 100% voltage
feedback from the output is re-
turned to the inverting input. Thus
the high open loop gain of the 709C
forces the output to “follow™ the
input due to the small voltage dif-
ferential between the 709C inputs.
This is a good example of a com-
mon-mode input as the audio signal
at the input rides up and down with
respect to the ground and the am-
plifier must operate differently over
this entire signal swing. The input
impedance of this circuit is very
high, making it ideal for bridging
applications.

This configuration can also be
used to obtain non-inverting volt-

51K 750K
AN AN
£ | 15000f 5600pf
MI
PHONO
CARTRIDGE 2
CARTRIDGES  gooy

LOAD

FOR FURTHER INFORMATION SEE
MOTOROLA APP NOTE AN-420

Fig. 8 Equalized phono preamp.
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age gain as in Figure 7. Here the
output signal is divided by the R2-
R1 divider before being applied as
feedback. The voltage gain of the
circuit is the inverse of the division
ratio or R2+4R1/R1. Either of
these two amplifiers may be AC
coupled by inserting a capacitor in
series with the input and returning
the inverting input to ground
through a resistor whose resistance
equals R2. The input impedance
will then be equal to this resistor.
The feedback network is AC
coupled by returning the ground end
of R1 through a capacitor.
Equalization Preamp

You can carry this technique
further by placing equalization net-
works in the R2-R1 leg, and thus
cause the gain of the amplifier to
be a function of frequency. The
obvious application of this method
is for disc and tape equalization
preamps, one of which is shown in
Figure 8.

We could go on and on with this
series of circuit applications, but
there is just so much ground we
can cover in one crack., Before
wrapping up this installment we
should point out that application of
these circuits is by no means lim-
ited to the 709 op-amp. There are
many newer improved types avail-
able now (some costing much more
money) which can be used. The
LM301 and 741C are two ex-
amples which are improvements
over the 709, The 741C is very
simple in application as it requires
no frequency compensation com-
ponents (the 709 requires 3) and is
short circuit protected (the 709 is
not). Next month we’ll go into these
circuits and see what they can buy
for us over the 709.

Since this is the final issue of
1970 it is an appropriate time to
look back and review what has
passed in these pages. We've hit
upon a few technical areas, hope-
fully shedding illumination for some.
How well we’ve been on target is
determined by your appreciation of
our efforts, so let us know what
you feel is needed in this column.
We feel we have some ambitious
plans for 1971 editorial coverage,
but we can plan things even better
by knowing your needs. Look for
exciting developments in BE next
year; new broadcast gear, new tech-
niques, new ideas. We hope you'll
be part of it. A
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SCA broadens scope
of
CATV system services

By Leo G. Sands*

The one-way transmission cap-
abilities of a CATV system are
numerous, but seldom utilized. In
addition to distribution of television
and aural programs, a CATV sys-
tem can be used as the transmis-
sion medium for many additional
services. Some of these services can
be provided on a fee basis, and
some to attract more subscribers,

Subscription music system oper-
ators, for example, could use CATV
facilities for distributing programs
to their own subscribers. Most now
transmit their programs over an
SCA (subscriber carrier authoriza-
tion) channel of an FM broadcast
station. Subscribers utilize an FM
receiver, SCA demodulator and a
sound distribution system.

The service area of a subscrip-
tion music system, currently utiliz-
ing an FM station’s SCA channel,
could be expanded by making ar-
rangements with CATV system op-
erators to pick up its SCA signal
and distributing it to music service
subscribers via cable.

At the headend, the SCA signal
can be intercepted with an FM re-
ceiver and demodulated by an SCA
demodulator. Its output is fed to
an SCA modulator which in turn
feeds an 88-108 MHz band FM

modulator, as shown in Figure 1.

A simple way, of course, is to
pick up all within-range FM sta-
tions at the head end and distribute
all of these signals via the CATV
system, as is normally done, Music
service subscribers would simply
tune in the appropriate station and
feed the output of the SCA de-
modulator to the sound distribution
system, in the same manner as when
using direct off-the-air pickup.
However, by using the technique
shown in Figure 1, signal quality
could be considerably better be-
cause of the relatively narrow band-
pass of the head end receiver, Fur-
thermore, the CATV system oper-
ator might not be able to exact a
fee for distributing SCA programs
when using the full-band technique
since nothing beyond normal serv-
ice is being provided. Using the
technique shown in Figure 1, the
CATYV system operator obtains an
extra FM channel for public aural
transmissions.

How It Works

SCA works the same way on
CATV as it does the FM broad-
casting. The FM modulator is es-
sentially a low power FM trans-
mitter. Normally, it is used for
transmitting mono programs with
modulation frequencies confined to

*BE CATV Editor and president of Leo. G. Sands & Assoc., N.Y,
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the 50-15,000 Hz range. For trans-
mitting FM stereo programs or an
SCA channel plus a direct FM pro-
gram, the FM modulator must have
much wider modulation frequency
response.

An SCA modulator is simply a
narrow band FM (=% 7.5 kHz devi-
ation) transmitter whose carrier
center frequency is usually at 67
kHz. It may operate at other fre-
quencies above about 20 kHz as
long as interference is not caused
to the direct FM program. The
SCA signal is fed to the FM modu-
lator simultaneously with the direct
FM program. When an FM modu-
lator with adequate frequency re-
sponse is used, as many as eight
SCA channels can be piggy-backed
above the direct FM program.

Other SCA Services

An SCA channel derived in this
manner can be used for many other
purposes. Subscription music serv-
ice can be provided by feeding the
program directly into an SCA mod-
ulator at the head end. In fact, it
is possible to distribute two or more
different subscription music pro-
grams simultaneously, each on its
own SCA channel, over the same or
different FM channels. The CATV
system could furnish subscription
music service or provide facilities
to other entrepaneurs.

Facsimile, slow-scan TV, tele-
typewriter signals, data and other
forms of intelligence can be trans-
mitted over an SCA channel, Under
FCC rules, an FM broadcast sta-
tion may utilize the SCA channels
only for “broadcast type” services.
The same limitations do not apply
to CATV systems. Both public and
private services may be provided.

Local public safety organizations
and other operators of mobile radio
systems are potential users of CATV
system facilities. They seldom have
a receiving location as good as a
CATYV head end site. Base station
power can be raised (within FCC
limits) to increase talkout range to
mobile units. Since it is usually
impractical to increase receiver sen-
sitivity without also increasing noise,
and because raising the power of
all mobile units is expensive, talk-
back range from mobile units to
the base station can most readily
be increased by utilizing a better
receiving location, or by adding sat-
ellite receivers.
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Our new krypton-halogen replacement
for the PS52 fits the same fixture,

lasts twice as long and maintains
constant color temperature for llfe.

That’s some replacement.

PS52 1500-watt
incandescent studio lamp.

When you replace a PS52 studio
lamp you can replace it with some-
thing better.

The something betteris Sylvania’s
DSF krypton-halogen lamp, which
fits the same fixture as the PS52.

Its average rated life is250 hours.
More than twice the life of the PS52.

And that’s useful life, because the
DSF is as bright at the end of its life

New DSF 1500-watt
krypton-halozen studio lamp.

as it was at the beginning. There’s
no darkening with age as in the
PS52.

And its 3200° K color tempera-
ture is there right from the begin-
ning. And it’s still there 250 hours
later. Constant.

The DSF has low-noise construc-
tion. There are no loose parts to res-

onate when used with SCR dimmers.
Circte Number 24 on Reader Reply Cord
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With all these advantages, the
LCSF is more than a replacement.

It’s a major improvemrent.

Sylvania Electric Products Inc.,
100 Endicott St., Danvers, Massa-
chusetts 01923

SYLVANIA

ENERAL TELEPHOMNE & ELECTR




AD1B Audio
Distribution

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 AD18. Both units meet traditional
SPOTMASTER standards of perfor-
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 specity either
balanced output transformers or un-
balanced emitter follower outputs. Write
for details

IIOADG&SI’ ELECTRONICS, INC.

8810 Brookville Rd., Silver Spring, Md. 20910

Proven
Performance
Power
Amplifiers
from
Fairchild!

MODEL 610

FEATURES
10 Watts RMS
Low Distortion
Flat Frequency
Response
Self-contained
Power Supply
Bridging Input

MODEL 870

FEATURES

J 70 Watts RMS
Low Distortion
Plug-in Driver Circuit
High Damping Factor

For cocmplete details write today to

FAIRCHILD

Sound Equipment Corporation
10-40 45th Ave.,L.I.C.,N.Y. 11101

Circle Number 25 on Reader Reply Card
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A CATYV head end site can be a
good satellite receiver location. An
appropriate antenna, a fixed-tuned
communications receiver and an FM
modulator can be installed at the
head end, with the modulator out-
put fed into the channel combiner
as shown in Figure 2. The modu-
lator, of course, may operate at a
frequency within the 88-108 MHz
FM broadcast band. At the distant
base station control point, the sig-
nals can be intercepted with a con-
ventional tunable FM receiver, or a
special fixed-tuned receiver.

Or, the modulator could operate
just outside of the FM broadcast
band. It is also possible to utilize
a 72-76 MHz band FM exciter in
lieu of the 88-108 MHz band FM
modulator, and a fixed-tuned 72-
76 MHz band communications re-
ceiver at the base station control
point.

When operating within the 88-
108 MHz band, any CATV sub-
scriber can tune in and listen to
the communications traffic, except
when an SCA modulator is also
used, as illustrated in Figure 3. In
addition to an FM receiver, an SCA
demodulator is required at the base
station control point,

So manual tuning won’t be re-
quired, and to avoid frequency
drift problems, a tunable FM re-
ceiver can be readily modified for
crystal controlled reception on only
one carrier frequency. Or, a 138-
174 MHz fixed-tuned base station
receiver can be modified to oper-
ate at a frequency within the 88-
108 MHz band.

In addition to utilizing such an
arrangement to increase the talk-
back range of a mobile radio sys-
tem, the same techniques can be
used to enable a public safety or-
ganization to intercept signals from
distant base stations operated by the
state police, sheriff's department, or

COMMUNICATIONS | ] 10 HEAD END
RECEIVER r-—-4 MODULATOR COMBINER

Fig. 2 Direct communications relaying
facility.

police or fire department in a
neighboring community.

CB Emergency Monitor

The same technique can be used
to monitor citizens band Channel 9
which is now reserved exclusively
for emergency communications,
Some police departments now moni-
tor CB Channel 9 as do thousands
of CBers (citizens band operators).
By making this channel available to
the public via CATV on an FM
broadcast band channel, subscribers
who are also CBers will be able to
Monitor Channel 9 with an FM
receiver while monitoring or oper-
ating on some other channel.

In areas where organizations pro-
vide emergency services to pleasure
craft, cither or both of the marine
distress channels (2182 kHz, 152.8
MHz) can be relayed via CATV
using the same techniques.

To enable reception of several
communications channels, one at a
time, a scanner type receiver can
be installed at the head end. Re-
ceivers of this type automatically
scan two to eight or more selected
communications channels for ac-
tivity. When an active channel is
found, the receiver locks on that
channel until the signal goes off the
air. Then the receiver resumes
scanning. Receivers of this type are
available for the 30-50 MHz, 150-
174 MHz and 450-470 MHz bands.
Some scan selected channels in both
the 30-50 MHz and 150-174 MHz
bands.

Mentioned here are only a few
of the special services that can be
provided by a CATV system oper-
ator. Which are worth considering,
of course, depends upon economics
—the market size, demand, cost and
revenue potential. What other serv-
ices can be provided are limited by
lack of imagination and sales effort,
not by technology. A

i

COMMUNICATIONS SCA
RECEIVER == MODULATOR

1

DIRECT L T0 HEAD END
PROGRAM * MODULATOR * COMBINER

Fig. 3 SCA channel communications re-
laying facility.
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W... L IC
a company

that has AM, M
and TV frequen
and modulation
monitoring
SUStems.

Type Approva] #3-181

Now . .. Belar, Belar is the only company that has the necessary type approvals

on all three monitoring systems. Belar accuracy permits use of the maximum power
allowable and maximum power means maximum profit. Add to this that all

Belar equipment is immediately available.

Isn't it time you stopped running around and finally settled for a company that can
handle all your frequency and modulation monitoring needs? Contact Arno Meyer . . .
he'll show you the way.

BELAR ELECTRONICS LABORATORY, INC., DEPT. BE 120

n B E l n n BOX 83, UPPER DARBY, PA. 19084 - (215) 789-0550
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'S EXGHANGE

Eliminating Dead Air

Automation:

Most broadcast automation sys-
tems use some sort of alarm to alert
the operator in case of a malfunc-
tion. However, the usual type of
alarm is connected to the silence-
sensing portion of the system and
comes on only after there has been
“dead air” and the silence-sensor
has tripped. In the belief that it is
better to prevent “dead air” in the
first place, simple alerting circuits
were developed for the automation
system at KUDE-FM. These cir-
cuits can be employed by any sta-
tion utilizing Ampex 350-series tape
decks.

Resistor “R” shown on the sche-
matic may have to be determined
experimentally for best operation.
With the relays we used, a value of
1750 ohms at 10 watts gives satis-
factory results. The idea is to keep
the relay current as low as possible
and still have reliable operation. We
find that a 12-volt relay may oper-
ate on as little as 80 ma.

The coil of Ryl is connected to
the 115-VDC power supply in the
Ampex control circuit. This appears
in many places in the deck, such as
across C502 or from the “hot” side
of the rewind or fast-forward but-
ton to the “neutral” side of the stop
button.

A simple DC power supply is
used to operate the warning lamps
to guard against any hum being

coupled into adjacent wiring.

If it is desired to utilize only one
warning light (or a buzzer) instead of
individual lamps for each deck in
the system, all Ryl outputs could be
connected to the solenoid of a nor-
mally-open relay which then actu-
ates the warning device.

This alarm circuit will alert the
operator in case of tape runout, tape
breakage, a blown fuse or almost
any other common outage in broad-
cast automation equipment,

Oceanside, California
Glen H. Kippel
Chief Engineer
KUDE AM & FM

Turned On—Turned Off
Engineer Blushes

Like many other stations, I’'m
sure, our FM transmitter occupies
one of the highest locations in the
area, Needless to say, when the
lightning flies, I just sit near a
phone waiting for the inevitable call.

One of the more recent storms
took out the freq. monitor, and we
had to send it back to the factory
for repair and recalibration. Since
we were on the air when the time
came to reinstall it, | made a tem-
porary hook-up that would not in-
terrupt our programming. In doing
so, I used a pigtail with an AC cord
on the end to connect to the AC

o
TO AMPEX

115 VDC i)

VvV

D)

T o
:

3

L.
1

R) = SEE TEXT

Ry RY) = 12 VDC SPDT RELAY

PL) = 12-VOLT PILOT LAMP

Ty = 12,6 VAC FILAMENT XFRMR

D) = 1-AMP, 200 PiV DIODE

C) = 100mfd, 50-VOLT ELECTROLYTIC CAPACITOR

line. After allowing the unit ample
warm-up time, we made the ad-
justments which were necessary, and
went home.

I had no sooner reached home
when the phone rang, and the oper-
ator on duty informed me that the
unit was no longer operating. So |
went back up, opened the door, and
examined the unit; It was working
perfectly. T shrugged my shoulders,
and went home, only to be met at
the door by my wife, phone in hand.
“It’s not working again.”

I went back up, found the unit to
be working perfectly again, and re-
ported to the G.M. that the freq.
monitor was out of service again,
with an intermittent problem ap-
parently related to opening the
shack door. I went back home, and
sat musing at my wife about the
problem.

In wifely fashion, she asked me
to detail everything the unit did and
didn’t do and when, saying that “it
must be something simple.” Seeth-
ing below the surface, I snarled
“Well, I drive up to the shack, un-
lock the door, enter, turn on the
light, and look . . . THE LIGHT!!
THE #*&%# @¢ LIGHT.” The
power outlet 1 had chosen was
switched. Every time I left, I was
shutting off the monitor when I shut
off the lights, and when I went back
in, I turned it on. Then I remem-
bered that the crystal oven indica-
tor showed an unusually long on
cycle when I first arrived each time,
obviously because it had cooled
down, during the time the lights
were off.

Rewiring the unit to its normal
power source in the rack after sign
off solved the problem, and for the
balance of the night before sign-off,
the lights stayed on.

The moral: When faced with an
impossible situation, re-examine the
obvious. Murphy’s Law may be at
work again.

WHUN AM, FM

J. M. Bixby
Huntingdon, Pa.
(Continued on page 54)

Send Your
Exchange ldeas
to Broadcast Engineering

Yes —We Pay
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Ideal for sampling lines, low loss RF
systems, medium power HF, AM and FM
antenna installations, high power RF ser-
vices or microwave applications. We have
the size to fit the work to be done.

New Cufil offers a solid polyethylene,
noncollapsible helix completely covering
the center conductor. The outer con-
ductor is a corrugated copper tube.
This means great mechanical stability,
strength and extreme flexibility. Very

%
Fs &

easy to install in non-interrupted trans-
mitter-to-antenna one-piece lengths, at-
tenuation is low, velocity of propagation
extremely high. Matching connectors?
Of course.

May we send you all the details? Just
write: Phelps Dodge Communications
Company, 60 Dodge hel
Avenue, North Haven, p ps
Connecticut 06473.

Lommunications

¢ copper

Lompany

% '
2



PREVENTATIVE MAINTENANCE

ror VIDEO TAPES?

Yes, with the new RECORTEC Video Tape Conditioner.

® Extends tape and head life by removing loose oxide and debris
from tape surfaces.

® Improves quality of video recording due to reduced dropouts.
® Minimizes tape damage by improving the tape pack.
® Increases VTR utilization.

® Options such as erase, splice count, audio playback, etc., are also
available.

If you take your car in for preventative maintenance regularly, why
not do the same for your valuable tapes to extend their useful life?

There are many users here and abroad. This equipment pays for
itself in less than one year. Let us show you how much you can
save in your tape operations. Call (415) 961-8821

RECORTECG, INC.

162 S. Whisman Rd., Mountain View, California 94040
Circle Number 27 on Reader Reply Card
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(Continued from page 52)
Scope Attenuator

We have a Model 453 Tektronix oscilloscope in
daily use but difficulty has been found in setting up
video levels because of parallax on the NTSC com-
posite Graticule. Using the parallax-free graticule on
the scanning side of the CRT required that a time-
consuming calibration of the scope vertical gain be
made each time this mode of operation was desired.

The following fixed external attenuator was added
to increase the speed and accuracy of video level set-up.
When video levels were being checked the attenuator
was placed in series with the 10 to |1 probe. With the
scope vertical gain attenuator set for 10 mv/div. (cali-
brate position) the fixed attenuator was adjusted for
one volt equal to 28 divisions of deflection. This gave
us one scope unit equal to five IRE units on the paral-
lax-free scale. Following is a list of commonly used
video waveform levels:

Volts IRE units Scope units
1.0 140 28
714 100 20
.54 75 15
.286 40 8
054 7.5 1.5

The attenuator was constructed in a small shielded
box with BNC connectors. The scope input is simply
shunted by the proper value of capacitance and resist-
ance in order to obtain the desired 28 units/volts
deflection sensitivity. The frequency response at all
video frequencies remained flat when C1 was adjusted
for flat squarewave response. Input impedance of the
probe was reduced by 5 percent.

BNC MALE BNC FEMALE
CONNECTOR CONNECTOR
Camn ©
o 3
1.1 meg
c2 |
62pf T~
R2
o _g 100K
5.5 - 18pf
—>—

Parts List

1 ea Pomona Type 2391 shielded aluminum box with
BNC connectors.
1 ea Bourns Type 3292 trimpot, 100Kohm
1 ea IRC Resistor, metal film, 1% ¥2W, 1.1 Meg ohm
1 ea JFD Capacitor, type 18A, variable disc trimmer
capacitor
1 ea CDE Capacitor, 62pf 5%, silver mica, SO0V
Arnold E. Monday, C.E.
KORN-TV
Mitchell, South Dakota
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A new linear integrated circuits manual (IC-42) that
has been extensively revised and expanded to cover
the latest innovations in integrated-circuit technology
and applications is now available from RCA Solid
State Division.

The 416-page manual may be used as a guide for
circuit and system designers in determining optimum
design specifications. It is also helpful to educators,
technicians and others who have a basic understand-
ing of solid state devices and circuits.

The basic fabrication, packaging, mounting, and in-
terconnection techniques are explained, and the funda-
mental building-block elements for linear monolithic
integrated circuits are analyzed. Circuit descriptions
and applications information are provided for a broad
family of RCA integrated circuits designed for use in
a wide variety of general- and specific-purpose linear
applications.

In addition, the 1C-42 manual features a new appli-
cation guide that indicates circuit types recommended
for specific applications, and technical data and out-
line sections that provide ratings, characteristics, and
package details for RCA linear integrated circuits,

The 1C-42 Lincar Integrated Circuit manual has
an optional price of $2.50 each and is available in
quantity from RCA distributors. For more information,
contact RCA Commercial Engineering, Harrison, N.J.
07029.

Color Film for Color Television has been written
for operating people in both the motion picture and
television industries. The author, Rodger J. Ross, shows
in a practical way how to produce high quality color
televisions with film. He scts out to show why tele-
vision program production with film nceds a different
approach than motion picture production.

He also describes in an easy-to-understand manner
a unified film-television system that will satisfy the
most stringent broadcasting requirements, After a
concise yet comprehensive introduction to the prin-
ciples of color television, the author describes the cur-
rently available color films and process in detail. The
practical information ranges through exposure and the
use of exposure meters, control of processing solutions,
color printing and duplicating, adjusting color balance,
the preparation and use of color slides, and sound
track characteristics. The most recent proposals for
television film rooms and for standardized film repro-
duction in telecine are dealt with at length.

The book is available through Hastings House, Pub-
lishers, Inc., 10 East 40th Street, New York, N.Y.

10016.

Buying? Looking? Selling?
Try Our Classified Ads
For Better Results
Broadcast Engineering

December, 1970

For a top job in broadcasting . . . get a

FIRST CLASS FCC LICENSE

...0r your money back!

YOUR key to future success in electronics is a First-Class
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting, ma-
rine, microwave, mobile communications, or Citizens-Band.
Cleveland Institute home study is the ideal way to get your
FCC License. Here's why:
Our clectronics course will quickly prepare you for a
First-Class FCC License. Should you fail to pass the FCC
examination after completing your course, you will get a
full refund of all tuition payments. You get an FCC
License . . . or your money back!
And only CIE offers you new, up-to-the-minute lessons in all
these subjects: Logical Troubleshooting, Microminiaturiza-
tion, Single Sideband Technique, Pulse Theory and Applica-
tion, Boolean Algebra, and many more.
You owe it to yourself, your family, your future to get the
complete details on our “proven effective” Cleveland Institute
home study. Just send the coupon below for FREE book or
write to Cleveland Institute of Electronics, 1776 E. 17th St.,
Dept.BE-67, Cleveland, Ohio 44114,

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

——="—1§ MAIL COUPON TODAY FOR FREE BOOK

c I Cleveland Institute

of Electronics
1776 East 17th Street, Cleveland, Ohio 44114

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

Name
(please print)
Address
City State Zip
Occupation Age

[ Check here for G.I. Bill information.

Accredited Member National Home Study Council
A Leader in Electronics Training . . . since 1934 BE-87
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WEW PRODUGTS

(Use circle number on reader service card for further information)

Angenieux Zoom Lens

Photokina *70 marked the intro-
duction of a new functional con-
cept in the design of zoom lenses.
Because of the great need in the
television news and documentary
film industry for a high aperature,
wide angle, close focusing zoom
lens, Angenieux has created the
6x9.5 zoom lens,

With a geometric aperature of
f/1.6, the new Angenicux 6x9.5
opens new areas to cameramen
which were previously possible only
with fixed focal length lenses, The

very wide angle (68°) rendered by
the 9.5mm focal length makes this
lens ideal for shooting in really
tight spots. Actually, the 6x9.5
covers an infinitc number of focal
lengths in the most practical range
up to S7mm,

To make this lens ecven more
useful, the 6x9.5 has been designed
to allow focusing, at full aperature,
as close as 24 inches from the focal
plane to the subject without acces-
sory lenses.

Circle Number 50 on Reader Reply Card

Cartridges

The new Pickering XV-15 cart-
ridge has unique ability which en-
ables each and every instrument of
an orchestra to be heard (according
to the manufacturer) as it was in-
tended—distinctly and clearly with
its true tonal qualities—throughout
the entire fundamental and over-
tone frequency ranges.

Since the overtones give each in-
strument its full bodied sound and
character, any loss in this range
means loss of quality. For instance,
at 75% Music Power, which some
cartridges deliver, the instruments
seem a little faded in the upper fre-
quencies; at 50% Music Power,
loss of definition of instruments
and tone begins; at 25% Music
Power, serious loss of definition oc-
curs,

56

The XV-15 Series is rated on the
Dynamic Coupling Factor concept
—a concept which gives mecaning
to the term 100% Music Power.,

DCF is a carefully calibrated
measurement which defines the cart-
ridge’s applicability to its intended
application. In other words, there
is an XV-15 DCF-rated cartridge
for the most simple to the most
complex playback equipment which
enables the audiophile to select the
right Pickering cartridge designed
to meet his desired specifications.

Circle Number 51 on Reader Reply Card

Tape/Head Cleaner
A brand new cleaner formulated
for VTR, audio heads, magnetic
tape and photo film is now avail-
able from Nortronics. The new
cleaner, designed especially for pro-

fessional recording equipment, is
available as both liquid and spray.
In either form, its use contributes
to improved performance and ex-
tended life for magnetic heads and
tapes, says Roger Czerniak, Nor-
tronics Distributor Sales Manager.

The new cleaner can be used on
cassette and cartridge tape record-
ers as well as conventional reel-to-
reel equipment. “Clean tapes and
clean heads mean better sound,”
Czerniak says. Nortronics Tape/
Head Cleaner preserves tapes and
improves fidelity by eliminating ac-
cumulated dirt, film, and oxides.
Since it is silicone free, it can also
be used to clean guide parts, cap-
stans, and pinch rollers. Most other
available cleaners contain silicone,
and therefore cannot be used for
these applications.

Nortronics Tape/Head Cleaner
is now available from Nortronics
distributors in a 16 oz aerosol
spray can, with a 5 inch extender
tube that directs the spray into
crevices and hard-to-reach areas,
and in liquid form in 8 oz. and 32
0z, cans,

Circle Number 52 on Reader Reply Card

CATV Modulator
Designed for CATV operations
with less than 12 channels off air,
Catel’s new modulator (model FMS-
2000) supplies system subscribers
with audio programming and clean
video blanking. The modulator

T P—

|" . - T
Xl .

takes audio from any source such
as FM or AM tuner, record turn-
table, tape deck or microphone and
transmits it on any unused VHF
TV channel in the cable system

Catel achieves this by providing
an unmodulated picture carrier at
the desired TV channel frequency
and a modulated sound carrier 4.5
MHz above the picture carrier. The
FMS-2000 is factory-tuned to any
desired VHF channel.

Fitting any standard 19-inch
equipment rack, the FMS-2000
stands only 3% inches high. Qutput
level is 50 dBmv with frequency
stability of =+ .005 percent.

Circle Number 53 on Reader Reply Card
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Multi-Beam Light
Berkey-ColorTran, Inc. (a Divi-
sion of Berkey Photo, Inc.) an-
nounces a new version of the popu-
lar Multi-Beam 1000 (code num-
ber 100-301).

The Multi-Beam 1000 features a
built-in accessory holder with Color-
Tran’s exclusive safety clip lock for
accessories, It is continuously vari-
able focus from spot to flood, with
a smooth field—no filament pat-
tern, A new heavy duty socket pro-
vides increased cooling and longer
lamp life. There are a variety of
quartz lamps available in 120 volt
or 230 volt for foreign locations.

The Multi-Beam 1000 weighs
only 6% Ibs. A full range of acces-
sories are available which are inter-
changable with the Vari-Beam 1000

fixture.
Circle Number 54 on Reader Reply Card

Synchronizing Generator

Control Concepts Corporation of
Rockville, Maryland, announces the
availability of a new concept in
sync generation, the Model 601.
Intended for master color sync
generation or single line pulse dis-
tribution systems, the 601 incor-
porates a number of design ad-
vances which not only solve long
standing timing problems but while
doing so significantly advance the
state of the art.

The time base oscillator of the
601 provides a new level of sub-
carrier stability by using a precision
cut high temperature quartz crystal
in an actively driven proportionally
controlled oven. This eliminates the
gross phase/frequency transient
characteristic of a thermostatically
controlled oven. The aging rate of
this oscillator is better than 1 part
in 10° per year, thus necessitating

December, 1970

re-calibration only once every three
years. Extremely low FM content
and high immunity to power varia-
tions is provided by precision inte-
grated circuit power supply regula-
tors.

This high purity, jitter free sub-
carrier is used as a master clock
for a completely synchronous di-
vider with a division ratio of 4585,
Synchronous clocking reduces po-
tential divider jitter to that of a
single logic transition and the S50
MHz logic elements used in the 601
reduce this jitter to an indetectable

minimum, Appropriate taps on a
digital delay line allow user pro-
grammed selection of all pulse tim-
ing transitions, leading and trailing
edges for all pulse outputs with a

resolution of 70 nanoseconds.
Intended also for complete pulse
fanout and subcarrier regeneration
in single line pulse distribution sys-
tems, the 601 will lock to a com-
posite color signal or remote cw
subcarrier. The remote lock circui-
try utilizes a digital timing window
to place incoming sync within a
(Continued on page 58)

Multiple Cartridge Playback Units

Ten « Spot Model 6108

Five » Spot Model 6058

... bringing a new dimension to
pushbutton broadcasting

Spotmaster Ten « Spot (holding 10 cartridges) and Five « Spot (holding
five) will reproduce any NAB Type A or B cartridge instantly at the push
of a button ... at random or in sequence. They may be operated manually
or incorporated into programmed automation systems, using one, two or
three NAB standard electronic cueing tones.

The Ten » Spot is designed for 19” rack mounting while the Five * Spot
is available either in an attractive walnut-finished case or with a 19” front
panel containing a cartridge storage cubicle. Both are backed by Spot-
master's iron-clad full-year guarantee.

For further information about these and other Spotmaster cartridge tape
units, call or write today. Remember, Broadcast Electronics is the No. 1
designer [ producer of broadcast quality cartridge tape
equipment . . . worldwidel

BROADCAST ELECTRONICS, INC.

8810 Brookville Road, Silver Spring, Maryland 20910; Area Code 301, 588-4983
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Number 83 in a series of discussions
by Electro-Voice engineers

STEREO
SQUARED

HOWARD DURBIN
Senior Vice President
and Technical Director

Four channel sound is coming. Fast. And
it will pose a fascinating challenge to
broadcast engineers, management, and pro-
gramming executives.

Already major set manufacturers, specifi-
cally RCA and Motorola, are offering 4-
channel tape players and cartridges, thus
insuring a library of program material.
And their promotion of these new prod-
ucts will focus consumer attention on
this new form of sound reproduction,

But within the framework of present FCC
regulations, the problem of presenting 4
discrete channels of information from a
single FM stereo station are formidable.
To date most 4-channel broadcasts have
involved two cooperating stereo stations
. . . hardly a permanent solution.

Electro-Voice has investigated the various
possible systems currently being advocated.
But to avoid any basic conflict with cur-
rent SCA channels and/or shortcomings of
limited-range multiplex techniq ues, we
have concentrated our development efforts
toward a matrixing system completely
compatible with present stereo FM broad-
casting. Indeed, the system can be added
to any FM stereo station without addi-
tional FCC rule-making. or change of
present broadcast standards,

The E-V Stereo-4 system* devised by Leon-
ard Feldman and developed by E-V uses
an encoder to reduce four channels to two
for broadcast or recording, Previously en-
coded records or tapes can be broadcast
without additional processing by any
stereo station. Listeners. using a simple
decoder plus an additional stereo ampli-
fier and speaker pair, are able to enjoy all
four channels of information. Those with-
out the decoder hear a normal stereo (or
mono) signal with no loss of signal level or
quality.

Encoders designed for broadcast/recording
are currently in production at Electro-
Voice. Decoder production has also begun,
and the basic circuit is available to other
manufacturers as a hybrid micro-circuit
chip for inclusion in any type of stereo
system, including mass production models.

Other compatible matrixing systems are
also under consideration by the industry,
including the Scheiber systems. the Hafler
(Dynaco) system, and one by Columbia
Records. Since there are significant dif-
ferences in these systems that might limit
the universality of 4-channel broadcasting,
E-V is pressing for standardization of en-
coding techniques at the earliest possible
opportunity,

A special mailing list is being developed at

-V for those stations wishing to keep
abreast of the developments in this area.
An informal discussion of the current state
of the art will be sent to all who request
it. plus information on the E-V Stereo-4
encoder system and products.

*Patents applied for.

For further Information on 4-channel stereo,
or technical data on any E-V products, write:
ELECTRO-VOICE, INC., Dept. 1203V,
638 Cecli St., Buchanan, Michigan 49107

ElechoYbrec

a GULTON subsidiary
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105 nanosecond interval and ac-
complishes tight lockup via the
phase-locked subcarriers. The com-
pletely digital remote lock provides
extremely rapid H locking by alter-
ation of divider ratio, and the win-
dow principle allows incoming sync
to jitter appreciably without effect-
ing output sync. By moving the
relative position of this timing win-
dow the 601 can be advanced or
retarded with respect to remote
sync. A binary thumbwheel switch
selects time comb outputs in incre-
ments of 7, 0.7, and 0.07 useconds
allowing output sync to lead or lag
up the 13 useconds. Vertical lock
is accomplished in one field, and
vertical sync can be digitally ad-
vanced in increments of 0, 1, or 2
lines.
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AM Transmitter
Continental Electronics Mfg. Co.
has developed a new AM Broad-
cast Transmitter that through ex-
tensive use of solid-state devices

requires only two tubes, It is offered
as either a 10 kW (Type 316F) or
5 kW (Type 315F) transmitter.

The transmitter consists of two
basic sections; a completely tran-
sistorized exciter having a modu-
lated output and a two-tube linear
amplifier, The solid-state exciter
contains 22 NPN transistors with
only two types being used. The RF
line-up consists of a 2N697 crystal
oscillator, two 2N697 and a DTS-
423 buffer stages driving a single
DTS-423-RF driver. This drives the
RF output stage made up of four
DTS-423 transistors.

The audio line-up consists of a
2N697 first amplifier followed by a
DTS-423 direct coupled phase in-
verter that drives the high-efficiency
push-pull modulator which utilizes
six DTS-423’s in a “single-ended
push-pull” totem pole arrangement.

By eliminating all transformers in
the audio circuit and using dual-
level collector modulation, the ex-
citer provides a high fidelity signal
with 100 percent modulation capa-
bility from 20 to 20,000 Hertz.

Frequency Equalizer

Shure Brothers Inc., Evanston,
Illinois, has announced a unique
frequency-equalizing audio control
center for numerous sound shaping
and control applications in sound
systems and broadcast and record-
ing studios.

Called the M63 Audio Master,
the new component is designed for
use with Shure M68 and M67 Series
of Microphone Mixers and other
high level output devices to obtain
an almost unlimited variety of re-
sponse curves,

Applications for the Audio Master
include converting the output de-
vice to a remote amplifier—with
equalization—in broadcast stations,
equalizing music and program ma-
terial in broadcast and recording

studios, frequency shaping to reduce
feedback and enhance sound quality
in sound systems, removing objec-
tionable high or low frequency
noise in public address systems, and
providing audio control and moni-
toring facilities in multiple mixer
applications,

Bass and treble controls, along
with variable high-pass and low-
pass filters and a volume control,
give the Audio Master its sound-
shaping abilities.

The Audio Master accepts two
high level inputs, and has outputs
for headphones, 600-ohm balanced
line, high-low impedance micro-
phone level, and auxiliary high im-
pedance, high level. For monitoring
applications, the new component has
an illuminated VU meter.

AUDIO MASTER
_
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Continental’s Magniphase An-
tenna Protective Circuit is a part
of the exciter and uses five 2N697
transistors. A “fault” condition in
the antenna system or transmission

line, such as an arc caused by a
short or lightning strike, is detected
by a line coupler that causes a
pulse to momentarily cut off the
transmitter output, allowing the arc
to clear.

The 40 watt modulated output
from the exciter drives a linear
amplifier which is operated Class
AB, at approximately 60 percent
plate efficiency. The 10 kW version
uses two 4CX15,000A and the S
kW uses two 4CX10,000D tubes.
Long tube life is possible through
conservative operation, reduced fila-
ment voltage, low plate dissipation,
large emission reserve and no grid
current.

Circle Number 57 on Reader Reply Card

Air Operated Vacuum Pumps
Two distinct types of venturi-type
pumps are now available for either
vacuum force or vacuum cleaning
applications from Air-Vac Engi-
neering. The AV Series Transducers
are recommended for VACUUM
FORCE (“Hg). The four different
size units in this series have a
straight-through compressed air
passage producing up to 28" HC.
vacuum and a vacuum flow up to
7.5 scfm. These pumps are not de-
signed for vacuum removal of solid
material. The TD SERIES Trans-
ducers are designed for vacuum
cleaning app