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If you're wise,

DEMODULATORS

.

You learn a lot while spending five
years and several hundred thousand
dollars in a research and development
program. And, when you tell your
story, wise people listen.
DYNAIR has included a wealth of
original information about demodulators in an 8 -page paper called "Facts
About Television Demodulators." We
think that you will find it very informative, particularly if you are planning
a system which involves the pickup of
off-the -air signals.

At first thought, it would appear to
be a relatively basic design task to engineer a demodulator. Logically, it is
often related to the tuner, IF and
detector portions of a standard television receiver. However, it is one
thing to design a demodulator which is
acceptable for driving an ordinary
viewing monitor and entirely another
thing to design a demodulator which
will be acceptable for testing purposes
or for the regeneration of broadcast
quality television signals. The demodulator portion of even the most sophisticated commercial television receiver

you won't purchase
a demodulator
until you read
this free paper.
would prove highly inadequate for
applications such as those mentioned
earlier in terms of sensitivity, stability
and the amount of distortion introduced in the process of demodulation.
Until recently, the only available
demodulators were of vacuum-tube
vintage. These were designed years ago
for monochrome applications; however,
the complex NTSC color signal and its
critical phase relationships require a
much more sophisticated approach.
DYNAIR has been involved in a
continuous research and development
program on the color demodulator
problem. After experimenting at great
length with virtually every known approach to demodulation, a design was
arrived at which contains many new
and unique circuits, particularly in the
areas of trapping, the control of envelope delay and other distortions and
signal restoration. The design is now a
product and, at this writing, a large
quantity of the units are in the field,
performing to industry standards.
The paper we are offering describes
many of the problems we encountered

in designing the first quality solid -state
color demodulator. The product is also
briefly described, along with the many
problems it will solve for the cable systems and broadcast engineer.
Shouldn't you add it to your information file?
It's yours for the asking.

r
DYNAIR ELECTRONICS, INC.
San Diego, Calif.
6360 Federal Blvd.
Phone (714) 582 -9211
ZIP 92114

of "F... is
About Television Demodulators."
Please send me a free copy

NAME

TITLE
COMPANY
ADDRESS
CITY
STATF
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ZIP NO

NEW Model FE10 $156.00 shows sr Model 421 desk stand $18.50. Model REIS $265.00 shown with Model 307 suspension mount $34.50. NEW Model RE11 $166.00,
..n with M -del 311 snap-out salt °captor $6.50. NEW Model RE16 $275.00, shown yr Model 421 desk stand $18.50. List prices show. Normal trade discoJris apply.

Freedom of choice!
Professional sound has entered a
.
new era. It started with the ElectroVoice Model REIS. And now there are
C3

-

four E -V dynamic cardioid microphones
that share its distinctive advantages
with some unique benefits of their own.

Unaffected by Distance ...Angle
Basic to all of these microphones is
Exclusive Electro -Voice Continuously
Variable -D* construction. Now it offers
something you've rever heard before
with any microphone: no matter what you
do, microphone response never varies!
.Whether performers almost swallow
the microphone, wander far off-mike...
or even move around to the back ...
you'll still get the same smooth response.
Only the level changes.

Once you set equalization it remains
constant. You have full assurance that
tonal balance won't change between the
dress rehearsal and the final performance, no matter what the talent does.

Improved Cardioid Pattern
Only acoustics and noise can limit
you. Yet even here these new E -V microphones gain an advantage from the

super -cardioid pattern that provides
better sound control than ordinary car-

dioids. With maximum rejection 150° off
axis, it is easier to eliminate unwanted
sound while maintaining normal stand
or boom microphone positions. There's
also an integral bass-tilt circuit to cut
rumble below 100 Hz. when needed.

Now Select from Fot:r Models
In addition to the original RE15, we've
added the RE16. The sanie fine microphone with an external "pop" filter to
solve the problems of ultra -close miking.
The new RE10 is the economy version

of the REIS. The sane concept and
quality, but for slightly less rigid requirements. And the RE11 is the lower
cost twin to the RE16.
These four great cardioid microphones
give you new freedom to head off sound
problems before they start. Your E -V
microphone headquarters has them
waiting. Choose today.
*U.S.

No, 3,115,.^.0;. Trad.. mark

r

rrr.tnl.

ELECTRO-VOICE, INC., Dept. 1201 EM
614 Cecil Street, Buchanan, Michigan 49107

high fidelity systems and speakers tuners, amplifiers, receivers public address loudspeakers
micrcphones phono cartridges and stylii aerospace and defense electronics

Circle

102 on Reader Service

Card

www.americanradiohistory.com

a GULTON subsidiary

DECEMBER 1970 /VOLUME 6 /NUMBER 12

BM/E
BROADCAST
MANAGEMENT/

6

Broadcast Industry News

8

Convention Log: Quality Ideas From IEEE

10

Nondiscrimination -New FCC Rules

SPECIAL SECTION: THE MATTER OF QUALITY
12

ENGINEERING
1.6

Editorial Director:
GEORGE ROSTKY
Production Manager:
ARLINE G. JACOBS
Production Assistant:
ROSALIND LEIFER

Research and Circulation Manager:
IRENE CHERVIN
Marketing Services Manager:
LORRAINE DE CAMILLE

Signal-Better Profits

Signal Analyzers Can Solve Sticky Problems

-

Distortion, network, spectrum and wave analyzers
test devices which insure best equipment performance.
18

Joint Responsibility in Station Operation
Keeping your operation consistent with FCC Rules takes
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BROADCAST INDUSTRY

The International

Broadcasting Convention

NAB Fall Conferences:
gripes, hopes, plans ...
The six NAB Fall conferences give
broadcasters a chance to compare
notes and complaints. Typical was
the scene at Philadelphia:
"If we broadcasters do our
work, the President's veto of the
political spending bill will be sustained in Congress" -David A.
Rock, wsMx, Nashua, N.H., urging that broadcasters as individuals
write and visit their congressmen.
"We define the drug problem
as: People who use drugs and people who don't use drugs and people
who make judgments about people
who use drugs"-Peter Hammond,
executive director of the National
Coordinating Council on Drug
Abuse Education and Information,
discussing his organization's services to broadcasters.
"Broadcasting's doing a better
job than government " -former
FCC Commissioner Lee Loevinger, during luncheon speech warning that bureaucratic government
control would, among other things,
make broadcasting as unprofitable
as the post office.
"The way to run good smallmarket radio is to get your staff
to love you " -George Dietrich,
WEMD, Easton, Maryland, whose
wife got a First 'Phone license
when he started working 12 -14
hours a day as news director and
station manager.
"People expect government to
help solve social issues. Wouldn't
we rather they turn to business and
broadcasting ? " -George G. Huntington, TvB executive v -p, urging
broadcasters to recognize the business value of social programming.

The International Broadcasting
Convention, Britain's answer to the
NAB, met in London this September-as it does every even-numbered year. There were 21 hours of
technical papers, discussion and
debate, as well as the professional
TV equipment displays of almost
60 exhibitors. Attendance reached
to over 2000 television engineers.
An interesting fact: Most engineers
and manufacturers in England and
Europe observe the Common Market /Outer Seven allegiances -so
those attending the London show
do not go to its European counterpart, the International TV Symposium, which meets during May
of odd years in Montreau, Switzerland.
The big news this year was Mar coni's Mark VIII color camera
billed as the world's first automatic
color television camera. One pushbutton at the camera control activates an internal diascope, and an
entirely automatic lining-up sequence of operations occurs in one
half to three minutes. Color is balanced to the test illumination, and
the three tubes are aligned in sequence; raster adjustments are
made covering scan, amplitude,

Citizens rights in TV:
The critics criticized
Like a sluggish gadfly attacked by
a leaner, hungrier breed, the National Citizens Committee for
Broadcasting (NCCB) was itself
assailed by minority representatives, including Black Efforts for
Soul in Television (BEST). The
incident occurred in New York
City in October, during the First
National Conference on Citizens
Rights in Broadcasting.
NCCB staged the conference to
examine "the role of television in

linearity, centering, skew and rotation on red and blue. The new
camera offers a low silhouette,
compact design and light weight
(75 pounds), and should be a big
contender at next year's NAB.
A new EMI color camera Type
2005, a natural successor to their
popular initial effort, offers automatic centering plus new features
the professional industry has come
to expect.
Ampex and RCA displayed
their latest capabilities in videotape; Andrew, Boston Insulated
Wire, Gates, International Video,
Memorex, Microwave Associates,
Recortec, Shure, Tektronix and
Television Equipment Associates
completed the roster of American
exhibitors.
Few American engineers attended IBC, notable exceptions being Blair Benson, Julius Barnathan,
Mike Fisher and Phil Baldwin,
plus marketing personnel from
American firms exhibiting at IBC.
Since a number of significant technical breakthroughs come from the
British and European broadcast industries, it is unfortunate that more
American broadcasters and equipment suppliers were not part of the
IBC.
-By Bill Pegler, Director, Television Equipment Associates.

American democratic society." Six
panels discussed minority inclusion, children's TV, politics in
television, o w n e r s hip concentration, CATV, and effecting legal
change.
Discussions urged greater citizen
participation in affecting television
program content, license renewal,
and political broadcasts. But during the luncheon, dissenters asked
for and received permission to address the gathering. First to speak
was Bill Wright, national coordiContinued on page 32

RCA Wins Coastal Antenna Contracts
San Francisco's Mt. Sutro and Manhattan's World
Trade Center will support $6 million worth of RCA
antenna equipment under contracts recently signed
by RCA with Sutro Tower, Inc., and the Port of New
York Authority. Shown here: RCA's Bob Rocamora.
The $2 million agreement with Sutro (formed
by four San Francisco TV stations) calls for 150
tons of TV antennas to be mounted on a 750 -ft
station antennas planned and room for
tower
more. Included in the contract is construction of
a building on Mt. Sutro to house the TV stations'
tra nsmitters.
The World Trade Center contract, $4.071 million, covers design and fabrication of a 365 -ft
supporting mast with antennas and transmission
lines for ten New York TVs, seven FM affiliates.

-11
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stable
accurate
compact

new TV signal generator
POWER

TYPE R140 NTSC TEST SIGNAL GENERATOR

use

it:

on your bench
in studio or control room
in remote field operation

The Type 140 NTSC TEST SIGNAL GENERATOR is a
compact, solid -state source of high -quality television test
signals for 525 -line, 60 -cycle field NTSC color TV systems.
NTSC ENCODED
Combined in one compact unit are:
COLOR BARS with 75% and 100% amplitude, full -field or
MODUsplit -field bars at 10 %, 71/2 %, or 0% setup level.
fixed
and
to
90%
10%
APL,
variable
with
LATED STAIRCASE
APL, 50%. The staircase contains 5 steps plus blanking
level with subcarrier phase locked to burst. When variable
APL mode is selected, an additional component consisting
of subcarrier, phased to lead burst by 90 °, may be added
to the low- frequency lines either as a constant 30 -mV amplitude signal or amplitude modulated to constant 30 -mV,
305 -mV and 610 -mV amplitudes. This new signal capability
provides a means to check luminance signal distortion caused
CONVERGENCE
by rectification of the subcarrier signal.
in acevaluation
linearity
monitor
picture
for
CROSSHATCH
cord with IEEE standard IEEE 202 and color picture monitor
VERTICAL INTERVAL TEST SIGconvergence adjustment.
can be applied to line 15 through
bars
NALS, staircase or color
EIA COLOR STANDARD AND
II
fields.
both
or
21 of either
SYNC GENERATOR with a temperature controlled color standard providing excellent frequency stability. Digital integrated
circuits are extensively used to achieve stability, accuracy,
and reliability. Outputs are subcarrier frequency, composite
sync and blanking, vertical and horizontal drive, burst, corn posite video and the convergence pattern signal.

o

choice of rackmount or cabinet mechanical configuration, compact size and low
power consumption (40 watts) make the
140 NTSC TEST SIGNAL GENERATOR
ideal for either control room operation,
bench testing or field operation.
A

140 NTSC Test Signal Generator
R140 NTSC Test Signal Generator (includes mounting hardware)

$1800
$1800

U.S. Sales Prices FOB Beaverton, Oregon

Tektronix, Inc.

a demonstration call your local Tektronix field engineer or write: Tektronix,
Inc., P. O. Box 500, Beaverton, Oregon

For

committed to progress in waveform measurement

97005
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CONVENTIOx
Quality Ideas From IEEE
ence signal for receivers with automatic chroma control. If the
amplitude of the burst signal is
high compared to other stations,

hue
and saturation from station to
station are permitted within the
existing FCC specifications covering color television. Something
ought to be done about it, according to Wendell C. Morrison, chairman, Subcommittee on Transmission and Transmission Paths, Joint
Committee for Intersociety Coordination. Relying on field tests (See
BM /E, Dec. 1969, page 26), Morrison's committee made some recommendations:
Hue. The burst -to- chrominance
phase tolerance must be tightened.
Excessive channel -to- channel hue
variation occurs when the reference burst shifts in phase (although
within FCC specs).
Saturation. Better specs are needed
to control saturation. A better
method of measuring average luminance of a picture is needed. The
spec on frequency response permits excessive station-to -s t a ti on
variation. The prescribed method
of measuring frequency response
does not give an accurate indication of the chrominance-to-lum inance (saturation) ratio. It's hard
to detect luminance changes because they result from differential
gain errors and quadrature distortion in rf amplitude detection as
well as from frequency-response
errors. Linearity (differential gain)
and frequency- response measurements need to be unified to prevent
tolerance build up.
Color burst. Burst is a poor referOBJECTIONABLE VARIATION in

variations occur.
Receivers. TV sets should be put
to an exhaustive study to determine
how they affect station -to- station
color variation.
Morrison warned that you can
often mess up a picture by reprocessing the burst.
An automatic equalizer system
that could be incorporated in receivers to compensate for linear
phase and amplitude distortion
was proposed by Peter Bingham,
Kelly Scientific Corp. The scheme
made use of the color burst. But
before an economical design could
be achieved, a lot of field data on
the nature of signals received by
the typical receiver would be
needed, Bingham said.
Tricks in producing clean
mono from stereo

Compatibility problems in getsound from
stereo records were discussed in
a paper prepared by Eric Small of
WNCN -FM, New York.
Small recommended that all
mono stations buy stereo pickups
since all records released now are
stereo. Playing a stereo record
with a laterally- moving mono
pickup introduces distortion and
damages the disc grooves. The distortion results when a vertical cornting a good mono

REFERENCE

VOLTAGE (1)

from
Cable

ENVELOPE
DETECTOR

SUMMING
CIRCUIT

INTEGRATING
CIRCUIT

SUMMING
CIRCUIT

ONE-SHOT

MULTI VIBRATOR

}

VOLTAGE
SENSING
DEVICE

To

CATV

Maintenance
Center

REFERENCE
VOLTAGE (2)

Cross modulation in CATV systems can be kept low by this monitoring system
detects signal -voltage buildup. See page 29.

which

ponent is produced as a result of
the difference in phase or amplitude of the left and right channels.
Rather than getting a stereo
pick-up strapped for mono playback, Small urged contemporary
music stations, use the stereo pickup as is and do summation in a
stereo pre -amp after amplification.
Occasionally stereo records are
made with the left and right microphones placed so widely apart (to
pick up a piano and organ, for
example) that their summation in
mono nearly cancels. The mono
then sounds ghastly. For a good
mono sound, only one track should
be played.
Center -channel buildup is causing most mono problems today according to Small. Center -channel
buildup occurs when a vocalist is
drowned out by his instrumentalist accompaniment on mono playback. In stereo playback, the vocalist is split equally (as intended)
left and right and in a typical room
the signals add at random to produce a sensation that is approximately 3 dB louder than either
individual speaker. In mono electrical summation, however, the two
signals being equal in phase and
amplitude add in a coherent manner to produce a booming 6 dB
increase. A 90- degree phase -shift
network is one way to overcome
this problem.
When tapes are used, azimuth
errors can foul up mono. Azimuth
errors cause drastic loss of high
frequency when channels are
summed. Stereo carts are bad offenders and tapes done on highspeed duplicators usually play
badly on mono, Small said.
He recommends inspecting all
incoming stereo tapes before using
them. Incompatible material should
not be used and stereo should
be sacrificed-play it mono only.
Small pointed out the weakness
of a 90-degree shift scheme as a
means of eliminating many mono
problems. He said, "Any material
intentionally placed in the acoustic
center by being recorded equal in
phase and amplitude on both channels would appear to spread across
the auditory stage. Certain musical
instruments would be `pulled' from
their intended positions.
"A large portion of the information in a stereo recording is nearly
equal in phase and amplitude and
therefore uses a minimum of 38
kHz L-R subcarrier. A 90- degree
phase shifter scrambles the coherence between left and right
channel information. The result is
Continued on page 29
December, 1970-BM /E
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engineered p.
where it counts

Gauss research ana developmen` has created two
technological Tasterpieces. The 620 Recorcer/
Reproducer v.itn 5 I eads,features an ingeniously
designed capstan and guidance assembly that
completely el rninatc-s transport p ate warpag3 and
attendant guidance problems. Th's ruggei dual capstan transport puts greater s- renctfi End accuracy right up front where the action is, reducing
scrape flutter and maintaining tape axi.rac'es at
all speeds. Gauss' 1630 is a rep-oduce.-only transport incorporxirg all identical design ad iances of
the 1620. Botn transports can be mointed in ary
position on En/ surace, functior equally well in a
bi- directional mode and offer constant tape tension
regardless or E ize, position or location of -ee s. We
can safely sEy the new Gauss 1600 Series he-alds
a new era in the broadcasting and tape reccrding/
duplicating state of the art. But haarirg is believing.
Another precision product... by Gauss.

'\\S

Gauss Electaphysi :s
An MCA Tech. Division
11822 W. Ol,r>.pic Blvd.
Los Angeles. California 90064
(213) 478 -0261

Circle

105 on Reader Service Caed

December, 1970 -BM /E

9

www.americanradiohistory.com

INTERPRETING THE
&

REGULATIONS

Nondiscrimination -New FCC Rules
The Federal Communications Commission became
the first federal agency to adopt formal rules designed to assure nondiscrimination in employment
practices.
Under the new rules, each licensee (with five
or more full -time employees) must file an Annual
Employment Report (FCC Form 395)-the first
being due May 31, 1971. Also, as of January 4,
1971, an exhibit delineating specific practices, to
be followed to insure nondiscrimination in employment, must be completed and filed by applicants
for (1) a new broadcast facility (FCC Form 301);
(2) renewal of license (FCC Form 303); and (3) an
assignment of license or transfer of control (FCC
Form 314 or 315).
Background

In early 1967 the United Church of Christ
filed a petition asking the Commission to adopt a
rule precluding grant of a license to any station
which discriminated in employment practices on
the basis of race, color, religion, or national origin.
In establishing a rulemaking proceeding
(Docket No. 18244) to consider adopting such a
rule, the Commission noted that "there is a national policy against discrimination in employment
on the basis of race, religion, sex or nationality."
The Commission recognized that Title VII of the
Civil Rights Act of 1964 made it unlawful for
employers of 25 or more persons in an industry
affecting interstate commerce to discriminate
against potential employees. The Act is administered by the Equal Employment Opportunities
Commission (EEOC).

The Commission noted that "a significant number of broadcast licensees" (by their estimate,
80% of the TV and 10% of radio stations) came
within the nondiscriminatory requirement of the
Civil Rights Act, thus falling under the jurisdiction
of EEOC. Nonetheless, the Commission believed
that it, too, had a duty to insure against discrimination by broadcast licensees; that it could grant
an application for a broadcast authorization only
after finding that the "public interest, convenience
and necessity" would be served;' that its decision
as to issuing a license must take into account
whether an applicant has violated the laws of the
United States. The Commission's conclusion:
There would be "full exploration" of any Petition
This section, providing broad interpretation of FCC rules and
policies, does not substitute for competent legal counsel. Legal
advice on any given problem is predicated on the particular facts
of each case. Therefore, when specific problems arise, you
would be well advised to consult your own legal counsel.

or Complaint raising substantial issues of fact concerning discrimination in employment practices in
a particular station before granting a license.
In an order issued July 3, 1968, the Commission officially recognized the "serious national
problem" of discrimination in employment practices, declaring that in passing on broadcast applications, it would consider complaints alleging
such discrimination. The Commission recognized,
however, that such action would not sufficiently
alleviate the problem of discrimination in broadcast employment. Therefore, it proposed rulemaking to establish a positive program of reporting and
planning by licensees of equal employment opportunities.
New rules have become effective now to require each broadcast licensee, with five or more
full -time employees, to (1) file an Annual Employment Report and (2) prepare exhibits (when filing
appropriate applications) delineating specific equal
employment opportunities, plans and programs.
Annual Employment Report

On or before May 31 of 1971 and of every
year thereafter, each licensee or permittee of a
commercial or noncommercial AM, FM, or TV
broadcast station (with five or more full -time employees) is required to file an Annual Employment
Report on FCC Form 395.
A separate Annual Employment Report must
be filled for each AM, FM, or TV station; however, a combined report may be filed for an AMFM combination if both stations are owned by the
same licensee and both stations are assigned to the
same community. A separate report must be filed
for each "Headquarters Office" of multiple station
owners, where employees perform duties solely
related to the operation of more than one broadcast station.
The Report is designed to provide statistical
data relating to the number of minority -group employees on the staff of each broadcast station. Its
announced purpose is to detect discrimination in
employment. Statistical data are expected to provide a clear initial indicator of discrimination. For
example, if a station, in a community with a population 30% Black and 20% Oriental, files an
Annual Employment Report showing that no
Black and Orientals are employed, then serious
Continued on page 36
1.

47 USC 307; 47 USC 309.
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Better Signal- Better Profits
Engineering Pays Off At WFMT
What if you could build your dream of a radio station? Stereo FM, the highest fidelity and
the best equipment available. It would cost a fortune; how would you make it pay? Chicago's WFMT(FM) is a dream come true, for staffers and listeners alike. And it makes
money-without double spots, jingles or hard -sell commercials.

AT MANY RADIO STATIONS, engineering is regarded
as a necessary evil, and equipment purchases are
held to a bare minimum. Much too prevalent is
the idea that as long as something works, it's OK.
WFMT'S philosophy is just the opposite

OFFICES

RECORD

LIBRARY

-

sound engineering is the foundation for high -quality programs. Only the best equipment is used, to
make WFMT'S signal as clean and faithful a reproduction of the original performance as possible.

NEWS

WIRES

CONTROL

STUDIO

A

potpourri of programs

WFMT-"Chicago's Fine Arts Station,"-programs classical music, opera, folk songs, musical
comedy, drama, humor, literature, and discussion-nearly all in stereo and 24 hours a day.
While much music is from conventional discs,
there is a good amount of live and taped material
from such sources as symphony concerts and
music festivals.
Recently WFMT moved into new studios on
Chicago's posh North Michigan Avenue. An area
of 5500 square feet provides work space for the
staff of 21. Everything in the installation was designed toward producing the cleanest air signal
possible, a must for the station's carriage -trade
audience with their high-quality stereo rigs. Operating convenience for the staff wasn't overlooked,
either.

CONTROL

STUDIO

OFFICES

Simple studio floorplan puts on -air rooms inside,
and hallways surrou-ding, with easy access to both.

offices

Functional studies

signed and built identical consoles for the two con-

Layout of the work area is simple and functional, as the sketch shows. The inner core is a
rectangle comprised of the two control rooms and
the two studios. Surrounding this program- origination center is a hallway which acts as a sound buffer. Outside the hallway are offices and support
areas.

trol rooms. Each has two pairs of outputs, and
four VU meters, which permit broadcasting one
program while recording or auditioning a second-both in stereo. Mono /stereo compatibility
is handled with a single three -position switch.
There are 12 normal mixer channels, each of
which will accept a single two -channel stereo signal from microphone, turntable, tape recorder, or
remote line. Each input channel includes a straight line fader, a pan pot, and a program /audition key.
Since the console has no master faders, using
multiple mikes for a panel discussion would re-

Custom consoles

WFMT felt that no stock console would satisfy
its neeeds, so Engineering v -p Alfred Antlitz de-
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Announcer Marty Robinson prepares for a newscast at console
which has dual stereo output chwnnels and four VU meters.

0.01 %. Frequency response is flat from 10 Hz to
150 kHz. Stereo separation is 120 dB, and there
is no measurable crosstalk between any two lines
or channels in the studios. One reason for this is
that amplifier inputs and outputs are only 6 ohms
impedance. A single amplifier type is used throughout the console -the Spectra Sonics Type 101.
There are 112 of these plug -in cards in the studio
complex, all completely interchangeable. There is
also no ac in the consoles; all power is 24 Vdc.
And there are no SCR light dimmers in the studios, thus precluding any hash pickup from that
source. For reliability, only hermetically sealed
military-type relays are used in the consoles.
WFMT'S transmitter is remote controlled.
Either control room may take the air, but only after
a master switch has been preset to "ready" position. Normally the announcer monitors the
air signal via a remote modulation monitor, but
there is also a Marantz FM tuner as backup.
$5000 tape recorders

WFMT was probably the first U.S. radio station to use 3M
Mincom tape machines, with consistent phase adjustment.

Engineering v -p Alfred Antlitz explains operation of one of
two consoles he designed and built for WFMT.

quire the announcer -operator to ride gain on two
or three faders individually. To avoid this, a microphone assignment system is used. Up to 12
stereo mikes in two studios may be assigned to
either of two submaster mixers on each console.
Level and balance for each mike are then preset
and the announcer rides gain on the combination
with a single vertical fader.
Each console contains more than 500 solid state devices, including ICs. Although FCC requirements for S/N ratio are only 60 dB, WFMT
consoles check out at 86 dB. Harmonic distortion is unmeasurable on test equipment rated at

To reproduce concert tapes (such as performances of the Cleveland, Philadelphia, and Boston
orchestras) WFMT chose Mincom tape machines,
usually found only in recording studios. Two were
built by 3M to WFMT specifications. The Mincom
machines use the Isoloop head configuration,
which eliminates the need for any back tension
on the tape. Their tight loop helps minimize
scrape, flutter and wow, and makes for consistent
phase adjustment. And during recording they anticipate and cancel overloaded passages.
Gilding the lily, WFMT is probably the first
U.S. station to install the Dolby noise reduction
system, used with the Mincom tape gear to broadcast concerts by the Boston Symphony and the
Fine Arts Quartet. (The station won an Armstrong
Award for that program.) The Dolby system reduces low -level noise by at least 10 dB, and increases dynamic range by an equal amount. There
is also a reduction of crosstalk and print- through.
In the Mincom machines, logic circuits permit
the operator to advance from any mode to any
other (as from rewind to play) with the machine
performing all intermediate functions (braking,
stopping, restarting) automatically. Taking advantage of this feature, WFMT tied its Mincoms
into a remote-control panel at the console.
There are no tape cartridge machines at WFMT;
commercials are usually done live by staff announcers. Certain programs are taped, however,
and approximately 20% of WFMT programming
comes from tape.
The ubiquitous disc

It's impossible to program music today without
playing a lot of discs. To insure accurate playback
pitch of the recorded sound, each WFMT control
room contains two Sony servo- controlled turntables designed for variable -speed playback in the
range of 331/2 and 45 rpm. Some units have been
modified to include 78 rpm, as the station plays
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old classics now and then. Speed adjustment is
made with a thumbwheel while observing a strobe
track at the turntable rim.
Tone arms are from England's Audio and Design. An outstanding feature of each is the absence
of leads from arm to base. Instead, four pins at
the back of the arm float in four isolated pools of
mercury in the base, making pivot binding impossible.
The phono cartridges are Shure V -15 Type II
Supertrack. Elliptical styli are used for microgroove discs, and special styli for 78-rpm discs.
Tracking is 1.5 grams. Preamps are by Marantz.
Monitor selector box appears in each studio and control
room, allowing check of stereo or mono from air or board.

Careful acoustics

Because the announcer is on the air live so often, WFMT thought it wise to place each console

away from the conventional position against the
control-room double -glass window. Such a hard
surface has poor acoustics. Each console is therefore in the approximate center of its respective
control room. In both control rooms and studios,
the walls are covered with cork and the floors with
carpeting. All four rooms are quiet; low- velocity
air conditioning with dampers is used.
In keeping with the other quality equipment,
WFMT spared no expense in microphones. A dozen
Neumann and Sony condenser mikes are scattered
around the studio complex. The announce mike is
a Neumann SM-69 with M-S stereo configuration.

Behind the stereo mike sits Ray Nordstrand, president and

general manager of Chicago's Fine Arts Station.

Home -style monitoring

target is that home listener in
his living room, the station set up control rooms
and studios to simulate actual at -home acoustics.
All four rooms are large (200 -300 square feet)
and the monitors are Marantz power amplifiers
driving AR -3a and Bozak speaker systems.
Ahead of each monitor system is a selector box
built by WFMT engineers. The box allows input
choice of four program sources (two from each
control room) plus the air signal. In addition, the
box permits the breakdown of all signals by left or right-channel only, or left-right mix to simulate
mono reception. Each box also contains a separate
pair of amplifiers with volume control for headphone monitoring.
Since wFMT's

The limiter bugaboo

Like other serious -music stations, WFMT hates
volume compression and limiting, which alter the
dynamic range of music and drama. Yet overmodulation is also undesirable and no operator can

prevent an occasional fortissimo from driving the
transmitter too hard.
The solution at WFMT is a black box called the
Antlitzer, after its inventor. Antlitz built his unique
modulation controller to restrict the level of only
the offending peak, while leaving the dynamic
range of the rest of the program material unchanged. Attack time is up to 0.1 µsec, and subjectively there seems no limiting or compression.
Antlitz is reticent about how his device works, as
he's still perfecting the design of what he calls an
"in -line frequency differential peak controller."
Record library

WFMT'S repertoire is vast -more than 50,000
selections are stored in seven rows of steel shelves
six tiers high. The collection includes thousands of
American recordings, as well as records and tapes
from the BBC, Radio Nederland, NHK (Japan),
Radio Canada, and other foreign broadcast organizations. There are also thousands of original tapes
produced by WFMT.

Coverage area

The WFMT formula
Establish a mature yet entertaining program
service
Use the best equipment you can buy or build
Hire good people and pay them well
Don't sell your time cheap

At present, WFMT operates with an ERP of
44 kW from an antenna 815 feet AAT, atop the
Prudential Building. Sometime later the transmitter
will probably go to the antenna farm on the new
John Hancock Building. At that location, operation will be 18 kW at 1165 feet AAT. With such
December, 1970-BM /E
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written by WFMT staffers who sample the cuisine
at various local watering holes.
Listener support

All those

knobs belong to the Antlitzer, a unique type of
modulation controller which keeps WFMT's signal legal.

To many, WFMT provides an oasis of culture
in the midwestern desert of bland Top -40 radio.
In at least three instances, listener groups in outlying areas have prevented other FM stations from
using adjacent -channel frequencies and blocking
their reception of WFMT.
The most famous instance of listener support
occurred earlier this year. The station's original
owner sold WFMT (because of illness) to Wort
Continental, owner of WGN(AM) and WON -TV Chicago. A local listeners' group protested to the
FCC, fearing that WGN would change the WFMT
format. The listeners yelled so loudly that WGN
donated WFMT to the Chicago Educational Television Foundation, which operates educational TV
stations WTTW and wXXW.
Today WFMT operates as a completely autonomous organization, with profits going to the edu-

cational TV stations.
Mature commercials

Careful record handling and storage preserves musical and
spoken -word mainstay of WFMT programming, responsibility
of librarian Andi McMahon.

power and antenna height, WFMT has regular listeners in six states-including some on the edge
of the 10 µV/m contour.
An

affluent audience

According to Pulse, the eight- county Chicago
area has 80.4% FM penetration. Also from Pulse
is the estimate that WFMT ranks first among Chicago FM stations in total persons reached (average
quarter -hour audience estimates, Monday-Friday,
6 am- midnight).
The WFMT audience is largely 25 -45, college
trained, 75% executives or professional, most
earning over $15,000. 70% live in the higher-income communities along Lake Michigan. Almost
half the out -of -town listeners are in the affluent
North Shore suburbs.
What's what in Chicago

One reason WFMT knows so much about its
listeners is its monthly program guide. A recent
issue had 92 pages. Priced at $5 per year, the guide
has a circulation of 47,000. It's produced by a
staff of three.
Backbone of the guide is a listing of WFMT
programs for the month, including details on nearly
every recording to be broadcast. "This Month in
Chicago" describes upcoming area happenings in
music, opera, ballet, art, cinema, discussion, etc.
There are bylined articles by experts in music and
art. "A Selective Guide to Dining" is a critique
December,

While some stations make money through volume, WFMT stresses quality instead of quantity.
Four minutes of advertising per hour is the maximum permitted. (A one -time minute spot in Class A time costs $50.) One -minute spots may not be
double-spotted, and 30s and 1Os may be doubled
only with cultural or educational announcements.
All commercials must be delivered live by the announcer on duty; no recorded spots may be aired.
Thus WFMT broadcasts neither jingles nor singing
commercials.
One hour separation is provided between competitive advertisers. Announcements are scheduled
to approximate times only, as WFMT does not interrupt complete performances of musical or dramatic works.
Satisified clients

Some stations will do anything to please an
advertiser, with little thought about listeners.
WFMT takes the opposite approach. The listener
is treated as an intelligent, informed, discerning
adult. He or she is never insulted, but treated as
an old friend. The relationship between announcers
and listeners is almost personal.
As a result, the WFMT audience is intensely
loyal. They know that WFMT screens potential advertisers, turning away hard -sell or dubious clients.
(WFMT has only one salesman, but the biggest
revenue in Chicago FM.) In return, listeners show
their appreciation of WFMT policy by patronizing
its advertisers. A typical success story is Talman
Federal Savings, which has been with WFMT for
nearly 12 years. Time and again new customers
have walked into Talman, basing their choice on
WFMT. During those 12 years, Talman's assets
BM /E
have grown from $160 M to $750 M.
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Signal Analyzers Can
Suive Sticky Problems
By Dick Laingor

Broadcasting has come a long way from the days when a VOM and a screwdriver
would fix anything. Today's sophisticated equipment requires equally sophisticated test instruments for optimum performance. Signal analysis is a useful technique for checking the operation of much broadcast gear. Here's a brief look at
what you can use.
THE NAME SIGNAL ANALYZER describes four types
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Fig. I. Distortion analyzer block diagram.
moves fundamental frequency.

Notch filter re

of instruments: distortion analyzers, network analyzers, spectrum analyzers and wave analyzers.
This year, the broadcast industry will spend over
two million dollars on them.
Broadcast engineers and consultants have
problems that can't be solved by running simple
tests and swapping parts. Problems like adjusting
phase shifting networks, or balancing an output
mixer stage for a minimum carrier third harmonic,
or measuring the carrier level change between zero
and 100% modulation . . these are meat for
signal analyzers.
Distortion analyzers measure the distortion
content of waveforms. They are most useful during
proof -of- performance tests, to measure system distortion.
Distortion is measured by setting a reference
of 0 dB or 100% in the Reference Level Function
(refer to Fig. 1). The fundamental frequency component is removed by going to the Distortion
Function and tuning the notch filter to the fundamental frequency. The meter then reads the distortion content of the signal.
Two features which appeal to broadcasters
are a built-in rf detector and automatic tuning.
The auto -tune feature reduces the time for making a distortion measurement to less than a minute.
A wave analyzer is a selective voltmeter. The
analyzer has a meter output and can be manually
tuned or swept over a range of frequencies. The
meter indicates the amplitudes of signals in that
frequency range.
The block diagram of Fig. 3 shows the wave
analyzer to have the input and output circuits of
a voltmeter and the innards of a superheterodyne
receiver. The i -f filter determines the selectivity of
the instrument; several bandwidths, from a few
hertz to a few kilohertz, are usually available. The
analyzer is optimized for manual tuning but frequency sweeping is usually available.
A typical broadcast application is to measure
AM carrier amplitude change as modulation is increased from zero to 100 %. Also, a wave analyzer
can usually be substituted for a spectrum analyzer
in applications where a swept CRT output is not
needed.
.

Fig. 2. Hewlett- Packard 334A Distortion Analyzer and 204D
Oscillator in use at KLOV- AM -FM, Loveland.
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Wave analyzer block diagram.
a selective voltmeter.
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Dick Laingor is an engineer with Hewlett -Packard Co.,
Loveland, Colo.
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Broadcasters have tended to buy more expensive lines of wave analyzers with automatic sweeping and automatic attenuator ranging.
The spectrum analyzers most used by the
broadcast industry are swept receivers which measure the individual frequency components of a
waveform and display their amplitude vs. frequency on CRTs.
The basic block diagram of Fig. 5 looks the
same as the wave analyzer in Fig. 3, with two significant exceptions:
The meter has been replaced with a CRT
output.
The square-topped i -f filter has been replaced with a round-topped filter. The round topped filter is optimized for swept operation
rather than manual tuning.
A simple broadcast application would be to
look at the sidebands, carrier and harmonics of a
modulated waveform. Suppose an AM station had
just repaired its modulator stage and needed to
adjust the balance for a minimum of carrier third harmonic output, and at the same time make a
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Specialized Instruments
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Instrument
Price Range Features
Distortion
$700 -$1000 Fast distortion measurement
Analyzer
Accurate ac voltmeter
Wave Analyzer $2000-$5000 Resolves and measures rms
(Selective
value of signals at different frequencies
Voltmeter)
Makes X-Y or strip -chart recordings of amplitude vs.
frequency response
Handles frequencies from

Fig. 5. Spectrum analyzer block diagram. Unit sweeps the
band and displays amplitude and frequency on a CRT.

sub -audio to tens of megahertz
Identifies distortion and mod-

Spectrum
Analyzer

ulation components
Selectivity is usually adjustable
Has microvolt sensitivity
80 dB dynamic range often
available
Usually metered with ±0.5
dB accuracy available
Often can lock -to and track
signal
Designed for manual tuning,
but often can be swept
$2500 -$6000 Identifies distortion and mod
ulation components
Provides CRT display of amplitude vs. frequency, fast
visual presentation of wide
band signals
Handles frequencies from audio to tens of gigahertz
Has microvolt sensitivity
70 dB dynamic range usually
available
Best for swept measurements
but can usually be manually tuned
$3500 -$7500 Measures frequency response
of networks (stimulus re

-

Network
Analyzer

sponse)
Measures complex impedances
Makes comparison measurements
Handles frequencies from a
few kilohertz to tens of
gigahertz
Provides fast CRT display of
amplitude vs. frequency
Allows phase-shift matching
of cables
Can characterize devices like
antennas

Fig. 6A. Time domain photograph of an amplitude- modulated
carrier shown on a spectrum analyzer.

Fig. 6B. Same waveform as in Fig. 6A shown in the frequency
domain. Frequency scan is 10 kHz.
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Z.

Joint Responsibility
in Station Operation
By John H. Mullaney, P.E.
broadcast station within FCC rules is a job requiring the three -way
cooperation of the station licensee, the licensed operator, and the Commission.
Even when management and engineering have done their jobs properly, there remains the Commission itself which has an obligation to broadcasters and operators
to be fair and consistent in rule interpretations and station inspections.

Maintaining

a

are becoming familiar with FCC Form 793 due to the Commission's get-tough policy on rule violations. Form
793 is the Notice of Violation sent out under
Section 1.89 of FCC Rules, to station licensees
who appear to have violated any provision of the
Communications Act or the Rules. During fiscal
1969 the Commission issued 269 Notices of Violations to stations, and seven short -term renewals.
Overall, the Field Service Division issued 39,398
infraction notices to the communications industry.
Form 793 is the forerunner of any revocation,
suspension, or cease-and -desist proceedings which
may later be instituted against a licensee. A
licensee can be the station owners, a station
operator, or both.
Within ten days from receipt of notice (or
such other periods as may be specified) the licensee shall send a written answer, in duplicate,
direct to the office of the Commission originating
the official notice. If within the ten -day period an
answer cannot be sent nor an acknowledgment
made, by reason of illness or other unavoidable
circumstances, acknowledgment and answer shall
be made at the earliest practicable date with a
satisfactory explanation of the delay.
The answer to each notice shall be complete
in itself and shall not be abbreviated by reference
to other communications or answers to other
notices. In every instance, the answer shall contain
a statement of action taken to correct the condition or omission complained of and to preclude
its recurrence. In addition:
If the notice relates to violations that may
be due to the physical or electrical characteristics
of transmitting apparatus and any new apparatus
is to be installed, the answer shall state the date
such apparatus was ordered, the name of the
manufacturer, and the promised date of delivery.
If the installation of such apparatus requires a
construction permit, the file number of the application shall be given, or if a file number has not
been assigned by the Commission, such identification shall be given as will permit ready identification of the application.
MOST BROADCAST PERSONNEL

John H. Mullaney is a consulting raido engineer in Potomac, Md.

If the notice of violation relates to lack of
attention to or improper operation of the transmitter, the name and license number of the operator in charge shall be given.
The above paragraphs are extracted from the
Rules; the emphasis is mine. The second paragraph is seldom used by station management to
help explain away a string of technical violations.
Unfortunately although a licensee must answer
within ten days or the specified time, the Commission has no rule saying when it (the FCC)
must respond; therefore do not be misled by lack
of response from the Commission. You may still
be in trouble!

The WHMC license renewal proceeding

A classic example of what can happen to a
broadcaster is the case of WHMC (AM), Gaithersburg, Md. The station recently received an initial
decision from a Commission hearing examiner
recommending denial of its renewal application.
The decision is under appeal; however, with no
comment on the merits of the case, certain facts
should be noted.
WHMC filed for renewal on July 5, 1966.
About two months later, two radio inspectors visited the station. They took with them the transmitter log for May 29, 1966. The log was later
returned to WHMC. Two years later, the log was
destroyed, as the FCC had not ordered it to be
kept longer. Unknown to wHMC personnel though,
the inspectors had photocopied the legal -size log
on a machine capable of making only letter -size
copies. The FCC photocopy was therefore only the
upper portion of the log. It omitted the bottom,
which contained an entry noting that a proof had
been run that day.
On October 5, 1966, the inspectors returned
to WHMC and again inspected the May 29 log
without comment. In a hearing two years later, one
inspector testified that during the October 5 inspection he had noted that the log had been
altered by the addition of the proof entry at the
bottom. Yet, he did not cite WHMC for violation.

-
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During the period from July to October 1966,
received several communications from the
FCC, including a Form 793 charging 19 rule
violations. WHMC responded within the allotted
time to all such communications. In August 1968,
WHMC was again inspected, and subsequently cited
for ten rule violations. Again, WHMC responded
within the proper time.
Meanwhile, the FCC had not granted renewal
of license. In November 1968 the station owner
requested a renewal hearing, which was granted.
On March 17, 1969 -two years and seven months
after the renewal application had been filed
a one -day hearing was held.
In addition to the proof -entry mixup, WHMC
was cited for another violation in the May 29,
1966 log. Apparently no operator had signed on
and off the log from 2145 until station sign-off
at 2405. The station owner had been on duty
earlier that day, and he assumed all the handwriting on the log was his. After the hearing, the
examiner recommended denial of renewal application, on the grounds that these and similar violations made the owner unsuitable as a licensee.
However, a handwriting expert later determined
that another person had made the log entries during the period 2145 -2405.
In other words, the WHMC owner had neither
the original nor a copy of the log in question, and
was not properly prepared for the renewal hearing.
WHMC

o

-

10

who have been all around the circuit, and you
might be the next unlucky station to employ one
in desperation to get a licensed operator. If you
do, and you end up with a Form 793 with a
string of violations as long as your arm, and some
of these are due to careless procedures of your
operator, put his license number down in your
response. (Remember this is required.) Although
this doesn't clear you completely, it may eventually
catch up to the drifter and eliminate him from the
broadcast scene.
Fifth, when an inspector conducts an inspection of your station, don't be afraid to ask him
why he is citing you, if you don't understand the
violation. Remember the inspector is not God; he
is no different than you are, he too puts his pants
on one leg at a time, and if you are half -way
reasonable he probably will be too. Some broadcasters feel that the Commission's Motto is: "We
may be wrong, but it will be the first time." Believe me, it's a two-way street; the inspectors make
their share of mistakes, even though you probably
never hear about them. As a consulting engineer
with 20 years' experience in advising broadcasters
on rule violations, I can state that all Commission
field offices do not read the Rules the same. The
verbiage of some of the Rules leaves much to be
desired. Further, so-called policy Rules (i.e., unwritten rules which carry just as much weight)
create confusion not only with the broadcaster
who is usually miles from Washington, but also

Lessons to be learned

First, whenever you turn over any of your
records to the Commission, be sure to keep a
photocopy of all. If you find yourself in a hearing
two or three years later, you'll have some way of
refreshing your memory.
Second, be reluctant to destroy logs or other
records, even after two years.
Third, the WHMC case should also make a
broadcaster extremely cautious if he has received
an Official Notice of Violation, Form 793, from
the Commission. Unless you get an answer from
the Commission after you tell your side of the
matter, your answer could be used several years
later to haunt you. I recommend that after a 30day period, if you don't hear from the Commission, write them a letter. Say that you have responded to the citation to the best of your ability,
but if the Commission needs further information
you would be pleased to furnish it. You might
close by stating that if you don't hear from the
FCC within the next two weeks, you will assume
the matter is closed.
Fourth, in a safe place, keep all station records which must be made available to an inspector.
Such files should be readily available to the operator on duty. No operator should go on duty without knowing where the station records and the
keys to the coupling house are, or without knowledge of the Commission Rules.
Many stations become the victims of careless
operators. Some of these operators are drifters

More frequent and -horough field readings, made both summer and winter, w II bracket a DA station's actual performance, and provide a measure of insurance against
operation out of specified values. It's a good idea to run a
skeleton proof perhaps each year, in both directional and
non -directional modes, to verify array and phasor operation.
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with consulting engineers and attorneys right at
the summit in Washington.
Sixth, when you have a question regarding
Commission Rules, write your attorney or consulting engineer. Better yet, go direct to the Commission; address your letter to:
Mr. Harold L. Kassens. Chief
Rules and Standards Div.
Federal Communications Commission
1919 M Street, N.W., Room 344
Washington, D.C. 20554

Ask for an interpretation of the Rule you want
clarified. If it is one of those policy items, spell
out what your problem is and ask for an answer.
The Commission cannot be expected to do an
application for you, but they can be expected to
answer any serious request for information within
a reasonable time.
Seventh, unless you're real sure of yourself,
before mailing in your response to a Form 793
violation notice, have your attorney or consulting
engineer look it over.
Finally, if you find yourself in a renewal or
revocation proceeding, call on your attorney immediately. If you don't have a regular broadcast
attorney, write the Secretary of the FCC and you
will be sent a list of attorneys practicing before
the Commission. Choose your attorney as you
would a doctor before a serious operation.
Three -way partnership

Joint responsibility in maintaining a station
within Commission Rules means exactly that:
shared responsibility of the broadcaster, the operator, and last but above all the Commission itself.
Ordinarily, the Commission is left out when we
hear a discussion concerning responsibility-but
why? It wrote the Rules. It allows the field staff
to interpret the Rules and see to the enforcement.
However, does the Commission's responsibility
stop there? I believe not. My idea of responsibility
is that the Commission should lead. It should
purge the Rules of unnecessary verbiage and
state in simple English exactly what each Rule is.
If the Commission feels that all stations should
have a copy of the Rules on hand, let it state
which Rules are meant
volumes, or only
Volumes II and III. Today an inspector cites stations for failing to have a set of the Standards of
Good Engineering Practice under Section 73.46
(a) This specific Section pertains to transmitters,
and it is certainly difficult to read into the following the requirement that a station must have a
set of Rules. Section 73.46 (a)

-all

.

:

The transmitter proper and associated transmitting
equipment of each broadcast station shall be designed, constructed, and operated in accordance
with good engineering practice in all phases not
otherwise specifically included in the, regulations
in this subpart.
Where does it say a station will have the latest

copy of the Rules?
Outmoded rules

Commission Rules have been changed from
time to time on a piecemeal basis, and many

should have been eliminated years ago. But like
everything else, once the industry gets into the
habit of doing something, it's hard to make a
change. Seldom will the Commission change the
Rules on its own initative. You as a broadcaster
must be the one to start a Rulemaking Proceeding
by filing a Petition for Rulemaking. True, NAB
and some other groups from time to time file
such petitions, but no one to date has really filed
a petition to purge the Rules of the numerous
paragraphs that contribute nothing to the state
of the art but confusion. The Rules, in many
cases, are antiquated because of advancements
in modern electronics.
For instance, Section 73.60 (a) requires that
a frequency monitor be installed in all AM broadcast stations. Further Section 73.113 (a) (2)
requires among other things that the frequency
monitor be read once each half hour and the results logged. This has been a Rule since the Commission's inception. Thirty years ago that rule
made sense because we used master oscillators
without crystal control. Even after we went to
crystal control in the early days, crystal oscillators
still left much to be desired from a stability standpoint. Today that rule is a waste of time. Take
your own station: How many times have you been
off as much as ten, let alone 20 Hz? Probably
never. The reason is simple; if you have modern
equipment you couldn't get the oscillator to drift
that much unless you tampered with it.
Going further, most of us fly on commercial
aircraft from time to time. You might be shocked
to hear that Commission Rules do not require that
air -to- ground radio operators, nor for that matter
aeronautical remote control stations, maintain
a continuously operating frequency, power or
modulation indicator. Here we find frequencies,
many times above the broadcast range, which
require much more precise frequency control, and
still we rely on a simple crystal and oven for
stability with no readout, or for that matter frequency monitor. The matter of human safety
might appear to be ignored by the Commission,
however, it hasn't been; there is no need for a
monitor because the state of the art is 20 years
ahead of the Commission's broadcast rules.
One might say why quibble about taking a
simple frequency meter reading every 30 minutes?
True, it only takes a few seconds to walk over to
the monitor, read it, and then log the results. But
if you consider all the different items that an
operator must read every half hour and log, plus
program information, etc., is it any wonder that
logs get improperly filled in, or the operator fails
to enter his readings on time, or even misses certain readings? The truth of the matter is well
known both to the Commission and to the broadcast industry It is practically impossible to run a
combo operation (majority of radio operations),
announce, spin records, cue tapes and last but
not least, keep up with the tremendous amount
of paperwork required by Commission Rules.
It is common knowledge that the Commission's
technical rules are subject to varied interpreta:
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tions; even different FCC inspectors (whom we
assume are qualified engineers) do not interpret
a given rule the same. The reason is quite simple
-these rules were written by non -technical lawyers for engineers and managers to live by.
Today the great majority of all licensees are
not graduate engineers. In fact most hold no technical licenses. They must rely on several points.
The honesty of their licensed operators. That
is, when the licensee is told that his technical
operation is run in accordance with Commission
Rules, and he has no knowledge to the contrary,
it is reasonable to assume that all is technically
well at the station.
The fact that the Commission has licensed
operators after written examination. This can't
help but create the impression, right or wrong,
that the holder of a First -Class Radiotelephone
license has some technical competence. If a station
is violating the Rules, the operator has an obligation to inform management of the situation. How
can a non -technical licensee determine, for instance, that a current ratio or phase reading is
improperly logged if he himself doesn't understand the technical meaning of either term?
The belief that a licensed operator realizes he
has an obligation to the Commission under the
terms of his operator license, and that he must
not carelessly fill in logs or fail to obey Commission Rules.
The assumption that when an FCC inspector
conducts a station inspection he has a responsibility to inform the licensee immediately of any
apparent violations before he returns to his office
to study logs, etc. For instance, if an inspector
finds, after interviewing the station's licensed operators, that they can't tell their hands from their
head -shouldn't he immediately tell management
that certain personnel are not qualified, and then
issue a Form 793 to those operators?
The assumption that an FCC inspector is mature, technically qualified, knows Commission
Rules and policies, and was not sent out to "get"
the licensee; that rather his purpose is to inspect
the station and give helpful suggestions where
appropriate to advance the state of licensed broadcasting. Unfortunately the image of many an FCC
inspector is that of a policeman. But even a policeman explains serious violations to the offender at
the time of offense.
Joint responsibility also applies to operating
personnel. Most stations are unable to employ
qualified licensed personnel with either first- or
third -class radiotelephone licenses because they
are hard to find. The quality of the so- called
engineers coming out of Q -and -A schools with
licenses is getting worse (if that's possible) rather
than better. The typical newly licensed operator
couldn't pour water out of a boot if the instructions were on the heel. He really doesn't care
about the finer points of the Rules, he wants to
talk into the mike, play tapes and records and
just be a disc jockey. The only reason he obtained
a license is because it's required to work in most
smaller stations, which happen to constitute the

majority of radio broadcasters. And those stations
receive the majority of FCC citations for rule
violations.
Suggestions
In view of the above situation what can the
industry and the Commission do to help straighten
this mess out? To begin, let's have a realistic set
of Rules. Eliminate the half -hourly readings, substituting in certain cases daily or weekly readings,
and in other cases eliminating the readings entirely.
Next, require that a station really perform
its maintenance tasks, even if it has to rely on an
outside consultant to do so.
The Commission can publish a checklist of
exactly what an inspector is to inspect, and require him to explain each citation at the station.
Then there should be no misunderstanding.
The Commission could also use this same
checklist and require the station chief engineer
to conduct a monthly inspection., date and sign it.
It could also require management to do the same.
Such a plan should eliminate 90% of the violations, because the station would have an exact
format to follow.
The Commission could eliminate the daily
station inspection-except for a check of the
tower lights. Very little is discovered by a daily
inspection because the operator generally rushes
through it anyway. Furthermore, if the transmitter
doesn't go on when he comes to work, if the
tower isn't standing up, or if smoke pours out as
he pushes the ON switch -even the typical operator today will realize that something is wrong.
He then calls in the station chief or maintenance
supervisor to correct the matter. The worst that
Continued on page 34

What good does it do to read and log the frequency monitor
every 30 minutes when modern transmitters are
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If

the signal can't get thrc ugh, can the show go on?

Cl
THE TWIN

COUNT

For the more than 40,000 subscribers of Twin Cpunty Telerama, Inc., it Pennsylvania's hilly Lehigh and Northampton
counties, the answer is yes.
In country where reception of big -city TV transmission ranges
from frustrating to terrible, Telerama's Sony -equipped Channel 4 serves up not only bright CATV offerings from 12 VHF
and seven UHF channels, including all major netNorks, but
a generous portion of local color as well. And for two
consecutive years, Channel 4 programming has earned
the highest award of the National Cable Television

Association.

equipmeu
nt abo nds

at Channel 4 On- the -scene news is taped
with Sony portable Video Rovers while most of its other shows utilize
lightweight Sony color cameras and Sony one -inch Videocorder" video
tape recorders.
So ny

,

pogran directcr Francis Swirble puts it, You wouldn't believe some of the
gyms we sat up our color equipment in; many of them are lucky to have 50
candlepower. Still Ne get a good, bright picture. For that you can credit our
Sony equip ment."
As

To learn

mjre about Channel 4's winning approach to local color, write today

for Application Bulletin 160.

SONY

Stay with Sony and stay ahead
SONY CORPORATION OF AMERICA

47 -47 Van Dam Street, Long Island City, New York 11101

Circle
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Significantly Different
Computer- matched routing switcher
for automated TV stations and network centers contains 128 cross points for 16 input and eight output matrices or any variation
required. VS-700 contains 21 removable PC boards mounted radially around central core. Has

BROADCAST

UH!MEXT
Video equipment
Titling generator produces one or
two lines of 25 characters each from
typewriter -like keyboard. Editing
permits erasing single letter, word,
or all material on screen. Both lines
can be displayed static, or one line
can crawl at rate from 2 -20 char/
sec. Model TCG-225 produces comp
or noncomp video output, costs
$2995. TKB -207 ASCII keyboard
costs $795. TELEMATION.
275

solid -state crosspoints (no relays),
switching action within 300 ns,
minimum crosstalk and nonlinear
chroma distortion. Companion AS700 audio switcher follows video.
297
AMPEX.

Film chain handles both Super -8
and standard 8 -mm film. Model
711 system includes sync -motor
projector with TV shutter, uni plexer, and 1 -in. vidicon camera.
Magnetic sound, black-and -white
298
video. RIKER.

CATV switcher for programmable
nonduplication use allows deletion
and substitution of commercials
from /in off -air signals. Tape memory capacity of PCS -100 is 10,000
switching instructions. Switching

Ultra -sensitive CCTV monochrome
camera produces usable picture with
faceplate illumination of .001 fc visible or .02 fc infrared light, using
silicon-diode -array vidicon. TD-1400
camera produces video and rf output, has 550-line center resolution,
EIA sync. Price $1500. G.B.C. 276
Videotape evaluator cleans and tests
tapes at 120 in/ s, indicates tape
length, number of edge damages,
and number of surface defects. VTE
uses nine read heads, handles twoand one-in. tapes. Price $12,500,
delivery 60 days. Printer option indicates error location, costs $1750.
RECORTEC.
277

Color sync generator uses high -temp
crystal in proportionally controlled
oven, has aging rate of better than
one part in 106 per year. Model
601 performs pulse fanout and regenerates subcarrier in single -line
pulse- distribution systems, locks to
composite color signal or remote
CW carrier, using 105-ns window.
CONTROL CONCEPTS.
279

Audio gear
interval one minute, with one second optional. Output is 20 solid state switches and /or will operate
19x19 matrix of 361 crosspoints.
APPLIED INFORMATION INDUSTRIES.

300
In- system CATV converter provides up to 24 channels on single
trunkline in range 98 -250 MHz.
Serves up to 300 subscribers, can
work with bidirectional trunk, trunk
bridger, and distribuiton amplifiers.
Requires 20-35 V rms, 1.2 A.
ELECTRONIC INDUSTRIAL ENGINEERING.

301

Stereo /mono console has six mike
inputs to two faders, nine high -level
inputs to five faders, all dual slide
types switchable L/R channels. Cue
facility and power supply included
in TSC -4. WILKINSON.
280

Cardioid dynamic mike, model M -80,
has four-stage blast filter to minimize
pops, wind noise, howlback. Shockmounted element, 150 ohms. COL LINS RADIO.
281

Broadcast cassette recorder uses
standard lYs in /s speed, 150 -mil
tape cassette, with freq resp of 4015,000 Hz within 3 dB, 40 dB stereo
separation. Available in five models
for mono, 2-track stereo, quad, and

December, 1970-BM /E

www.americanradiohistory.com

mono /stereo with cue tracks. Compatible with Philips (Norelco) portable machines. ScHAFER INTERNA282
TIONAL.

Chromium -dioxide cassette has
higher sensitivity with lower print through than conventional tape. Also
has better high -freq resp and dynamic range, less dropouts and head
clogging. Has thinner coating,
stronger base material, with same
tape thickness as iron -oxide type.
Type C60 is 60 min; C30, 30 min.
283
BASF SYSTEMS.

Updated reel -to -reel recorder, model
RT-21D, has etched capstan shaft
to reduce tape slippage, increased
current -handling relays, increased
freq resp at 71/2 in /s. Meets NAB
specs, also provides CCIR equalization and operation from both 117 V/60-Hz and 240- V /50-Hz. Entire
system test -operated before shipping.
284
RCA.

Cable equipment
CATV modulator for local origination furnishes FM output on any
vhf channel at 50 dBmV with freq.
stability of - .005 %. Model FMS 2000 accepts audio input, provides
FM and blanked video output.
285
CATEL.

Spectrum analyzer operates in range
10 MHz-40 GHz. Portable model
761 operates up to six hours from
nickel-cadmium battery pack. Also
operates from power sources of
50-440 Hz, 117 or 235 V. Has
calibrated scan widths from 100
kHz to 500 MHz with five i -f bandwidths from 1 KHz to 1 MHz.
286
SYSTRON -DONNER.

Field- strength meter for CATVMATV is solid- state, portable, battery-operated. Covers both vhf and
uhf ranges, with meter range from
10 µV to 2 V. Accuracy ±1.5 dB.
Input 75 ohms, output jack provides
detected signal for headphones or
287
scope. JFD.
Continued next paRc
For more information,

circle boldfaced
numbers on Reader
Service Card.

If Viscount Video's

t

new-generation routers
made sense for MOLmaybe you should
take a loOk...
(after all, we designed them for you in the first place)
When Viscount developed routers incorporating
"Is°Switch" solid -state intergrated crosspoints, we
knew we had a breakthrough in simplicity and
rugged reliability.

bus.

Spectrum analyzer measures line related sidebands on carriers up to
110 MHz. Scan widths 200 Hz -100
MHz. Model 8552B/8553B has less
Hz residual FM with autothan
matic stabilization. Sensitivity is
-140 dBm (25 nV). Display modes:
10 dB /div log; 2 dB /div log; linear
from 0.1 µV /div to 100 mV /div.

"At last," we said, "we'll be able
every
to offer every school
every TVindustrial user
oriented institution of any size,
the type of simple, low -cost, pushbutton circuitry that's been built
.

...

1

into giant computers. Truly, a
space -age breakthrough."
Guess who heard about it before

HEWLETT-PACKARD.

chance to talk to
you? A prime U.S. Air Force
we even had

Sweep- marker generator uses triggered pulse to enable test during
programming without interference to
subscribers. Output is 1 V rms into
75 ohms over 300 kHz-300 MHz
range Rf output is AGC'd flat for
amplitude linearity of better than
±0.25 dB over freq range. Sweep
width is 200 kHz -300 MHz. Price
289
$950. KAY ELEMETRICS.

Radio gear

...

output

288

90 days. C-COR.

Two -tube transmitter available in
two models. Type 315F (5 kW) and
316F (10 kW) each have solid-state
exciter-modulator, and two -tube
high- efficiency linear amplifier. Exciter uses 22 npn transistors of two
types, furnishes 40 -W output. Both
models include Magniphase antenna protection circuit which detects
faults, interrupts carrier. CONTI290
NENTAL ELECTRONICS.

First we found we could eliminate expensive plug-ins
and sockets and rely on the instrinsic reliability of
the components. Second, we no
longer needed one selector per
crosspoint. Now we only needed
one per input and one per
and one control wire
output
for each input bus and one for
each

UHF -VHF headend converter uses
balanced Schottky barrier -diode
mixer and oven -mounted crystal controlled local oscillator. Freq stability meets proposed FCC CATV
specs and Canadian Broadcast Procedure 23. Low -noise uhf preamp
available. Price without preamp is
$970, with preamp, $1110. Delivery

a

contractor. "We'll need this kind of
simplicity and dependability for
the Manned Orbital Laboratory
launch complex ", they said. And
they asked us to supply them.
Naturally we were very proud. But
the point is ... these routers were
really designed with you in mind ..
not MOL. So may we send you more
information on VVS routers? (When
you find out how reasonable priced
they are you'll also have new respect
for the Governments ability to get
full value for a dollar).

291

FM exciter is solid -state, stereo capable, produces output with freq
resp of 15 Hz -350 kHz ±0.25 dB.
THD is less than 0.3 %, FM noise
-75 dB below 100% modulation.
Inbuilt power supply, freq range
88 -108 MHz. Price $1895. Companion stereo generator costs $1495.
WILKINSON.
292

.

vv
\/

VISCOUNT VIDEO SYSTEMS LTD.

105 East 69th Ave.,Vancouver 15, B.C.,TeI. (604) 327-9446,Telex 04- 507623

Eastern Region: 107 Penny Lane, Michigan City, Ind., 46360 (219) 872-2211
Western Region: 6815 Bristol Drive, Berkeley, Ca., 94705 (415) 549-3608
Southern Region: 3286B Covington Drive, Decatur, Ga., 30032 (404) 284 -4102
(Dealerships established in Europe and the Far East)
Circle

109 on Reader Service

Log verification system works with
automated or manual radio stations,
prints plain -language readout, additionally computer data. Spot cartridges are encoded with teletypewriter, data read out when cart is
293
broadcast. CYBRIX.

Telephone-answering system records
incoming messages (for news or
sports phone -ins when station is off
air) or plays back recorded message
(for sports -score service to listeners).
Does not include tape machine.
Phone -Mate 100 costs $149.95. Accessory RCA cassette recorder costs
294
$40. TRON -TECH.
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SALT

OF THE MONTH

Persistence and a
public service tie -in
win back an Old Client
D. Ellis Mueller

Account Executive
WHEB Radio
Portsmouth, New Hampshire

The Challenge: Sometimes it's
harder to win back an old customer
than to sign up a new one. When
I took over as account executive I
found that a good former client
had been unwilling to resume advertising on our station-because
of a personality clash with former
personnel. After three visits, I had
introduced myself to the owner and
to the sales manager, and I had
been told the company was not
ready to advertise yet. I knew I
had a real job on my hands when
I heard the client sponsoring, on
the competing radio station, a
program similar to one I had
presented during my first visits.
The Solution: I waited for ten days
while working up a program sure
to meet the requirements the client
had discussed with me: local relevance and public- service value.
When I arrived I found the owner
and the sales manager in the same
office-and my persistence paid
off. Here's what we worked out:
It was election time, so we printed
a flyer, listing local and state candidates, for a "Pick the Winner"
contest. People could enter by
getting this form from the premises
of our client, a Volkswagen dealer,
and sending it to us with their
guesses as to who would win the
elections. For public service, the
VW dealer sent out a "VotesWagon" Microbus which picked
voters up at their homes, drove
them to the polls and then back
home again-free. All they had to
do was phone the dealer and ask.
We aired 45 commercials (60 -sec
spots) to promote "Pick the Winner" and the "Votes- Wagon," running them during the week before
election. And it was a success.
The dealer found a way to build his
community public service image,
and we found a way to get back
our old client.

an systems
em;.'"""..""11

90

013
The cumbersome
four or more piece
FM monitoring
systems are going.
Belar Monitors do a
more accurate job,
as totally integrated
one, two or three piece systems.
The FM Frequency
and Modulation
Monitor measures
both frequency
deviation and
modulation functions
-the only unit to do
both. The Stereo
Frequency and
Modulation Monitor
has everything

built in -phase
discriminator,
exclusive 19 kHz
frequency meter,

and test functions.
The SCA Frequency
and Modulation
Monitor is the only
one that monitors
four separate
subcarriers.

All systems go!
Buy Belar!

Write to:

BELAR

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

110 on
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trade in
YOUR OLD FM ANTENNA
ON

A

CATV TERMS
For Broadcasters

NEW

M P Rm
CIRCULARLY

lIA

POLARIZED
PENETRATOR

Balun: A transformer used to convert balanced to unbalanced transmission lines. In broadcast work the
common lo-Z-to-line transformer is a
type of balun. At rf however, the
construction is somewhat different.
Maintaining balance over the entire
vhf band presents some special design considerations. Modern CATV
baluns consist of twisted wires, bifilar -wound on a small ferrite core.
With one end in parallel and the
other end series -connected, a 1:4 impedance match is obtained.
Baluns are commonly attached to
the TV set antenna terminals to
match the 75 -ohm cable system to
75 OHMS
UNBALANCED

outdated FM antenna
does have trade -in value when
you appliy it toward the purchase
of the newest, most effective
FM antenna ever designed
the
Your old

-

Jampro ?ENETRATOR!

NEW PATENTED

DESIGN

Exclusive FIELD TUNING STUBS
GUARANTEE LOWER VSWR.

Only the PENETRATOR offers FM

stations VSWR's as low as 1.08
to 1 for best stereo broadcasting.
Find out how little it costs to
transmit better market penetration when you trade antennas
with Jamoro. Call today!
PHONE (916) 383.1177

J A

lVi

PR o

ANTENNA COMPANY
A

DIVISION TF COMPUTER EQUIPMENT CORP

6939 Power Inn Road
Sacramento, California 95828

Circle

III
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300 OHMS
BALANCED

the 300-ohm receiver input. Another
balun, inside the TV, reverses the
process to feed the 75 ohm tuner input. The two transformers could be
elinnated by extending the tuner input 'directly to the back of the set.
However, TV sets are manufactured
primarily for conventional antenna
reception which requires a 300 ohm
balanced input. These two transformers could be by- passed, but it has become common practice for CATV
personnel to avoid removing the
backs of the sets.
The design of the balun depends
on good impedance terminations for
proper operation. The typical TV
antenna input is not a constant impedance. As a result, the performance is impaired and can cause
ghosting or direct pickup.

Beat: The combining of two or more
frequencies to produce additional
frequencies. The broadcaster is familiar with the a crowded band in
which transmitters with nearby frequencies cause an audible squeal.
Similiar beats which have frequency
differences of 0.5 -6 MHz produce
interference in CATV systems. This
is observed on the TV raster as a
herringbone pattern. A cable system
is particularly vulnerable to second order beats, since the entire vhf band
is amplified, and many sums and differences are possible. Originally, the
high and low TV channels were allocated by the FCC to eliminate second -order beats. Second harmonics
of the low band channels fall in the

normally unused mid -band. For 12channel systems, the mid -band is not
used (except for FM). For more
than 12- channel systems, the midband is used, and second-order beats
become a problem. Push-pull design
is used in CATV amplifiers to reduce interference from second harmonics.
Block tilt: A form of amplitude pre emphasis is added to an amplifier to

ó
J

J
I

CH. 2

I

4

I

7
6
TV CHANNELS

1

I

9

12

compensate for cable attenuation.
Block tilt refers to a block or group
of equal -level channels, where each
block is set at a different amplitude
level. For a 12- channel system the
levels of channels 2 and 6 are the
same, as are the levels of 7 and 12.
Other compensation methods include
full tilt, half tilt, and flat. Relative
levels for block tilt are shown.
Bridging amplifier: A high quality
CATV amplifier with multiple outputs. It is usually connected to the

trunk or main line of the system and
feeds other distribution lines. Because of the multiple outputs (usually four) performance characteristics are somewhat below that of
trunk amplifiers. The symbol for a
bridging amplifier is shown here.

CATV TERMS For Broadcasters
is a regular BM /E department

aimed at broadcast managers
and engineers involved in cable
TV. This continuing series of
definitions for common cable
terms is intended only to
broaden the broadcaster's understanding of cable terminology, not to serve as a course in
cable technology. The author,
Larry Roeshot, is president of
Spectra Inc., CAN consultants,
in State College, Pennsylvania;
he is also technical director of
the National Cable Television
Center at Pennsylvania State
University in University Park.
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Tape - Athon 900 Portable

UQiia-4\."
M-V\MAWA,

C1VaCa

Qa-"V.

cA

`.

o

r

Tape -Athon 900 Rack Mounting

Tape- Athon's Model 900 Recorder/Reproducer can be expected to provide the same
dependable performance in any situation
it's been engineered to take long hours
and rough handling, designed to make
operation easy and foolproof, and always
up to NAB specs.

-

Available in 2, 4, or 8 track versions,
the 900 is the smartest investment the
studio can make. It gives you more equipment per dollar than any machine around.
Write for brochure TA 230 and a quote.
Then we'll do our thing.

Tope-Afitocery.
Tape -Athon 900 Console

www.americanradiohistory.com

502 South Isis, Inglewood, California 90307
(213) 776-6933

wave tower and in writing tower
specs; describes wind velocity, icing
and rigidity as related to tower
specs. Microflect.
200

NEW

L

Color Television, edited by Richard
S. O'Brien. Subtitled Selections from
the Journal of the SMPTE, this book
is a valuable desk reference covering fundamental aspects of color
TV technology. There are 27 reprinted papers; chapter subjects are:
Basic Color; Color Television Systems; Color Film; Color Television
Cameras and Studio Practices; and
Color Television Broadcasting Facilities and Measurements. An excellent volume. Soft cover, 81/2 X 11

For copies of these literature offerings, circle numbers for appropriate
items on Reader Service Card.
Wind pressure -to- velocity conversion
table (measurements in miles /hour,
kilometers /hour and knots), useful
in determining wind loading and
writing tower specs; includes checklist of engineering considerations in
purchase and installation of micro-

CARTRI DuE
TAPE ERASER
GUARANTEED TO ERASE
COMPLETELY IN 3 SECONDS

Designed specifically for tape cartridges.
Absolutely NO sound carry over from

SPARTA

previous recordings. Handles all cartridge sizes. Also reel tapes up to 101/2
inches. Entire process
takes only 3 seconds.

Electronic Corporation
5851 Florin- Perkins Road 1916

-

383 -5353/

$39.50

Sacramento, California 95828
A DIVISION OF COMPUTER EDUIPMENT CORPORATION

Circle
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Now-more
T-Versatility!

,

New Athena
4000 -TSM 16mm
TV film

chain projector

INSTANT STILL /RUN

AND MORE -ALL
AT A SENSIBLE PRICE

SLOW MOTION.

Some of the 4000 -TSM's features you can
find only on projectors selling for thousands of dollars more. Other features you
can't find on Any competitive projectors.

capability for picture and sound; no application
bar, no change in light level, no audio roll -in.

UNLIMITED HOLD on single frame; no
FLICKERLESS OPERATION

INSTANT DIRECTION CHANGE
HEAVY-DUTY BASE for

FULL COMPATIBILITY

film damage,

at all frame rates -1, 2, 4,

no loss of
6,

light.

For complete facts on the T- Versatile
Athena film chain family, Models 1500,

8,12, 24 fps.

1900 and 4000 -TSM, WRITE OR CALL TODAY.

at any frame rate.

smooth, stable multiplexing.

L -W

PHOTO,

INC.

with vertical TV scan rate.

PUSHBUTTON CONTROL
OPTICAL/MAGNETIC SOUND

15451 Cabrito Rd., Van Nuys, Calif. 91406
Cable: ATHENA
Phone: (213) 781-0457

with magnetic record.

Circle
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in.; 231 pages, including appendices;
1970. Price $7.50, less 20% discount to SMPTE members. Society
of Motion Picture and Television
Engineers, 9 East 41 St., New York,
N.Y. 10017.

Antenna systems, illustrated with
specs and performance data, in
Phelps Dodge 68 -page catalog, including mounting hardware, duplexers and cavity resonators,
coaxial -cable systems and antenna mounting accessories.
201
Electronic parts and supplies in
Allied Electronics' 616-page 1971
Catalog No. 710. Send $2.00 to
Allied Electronics, 2400 W. Washington Blvd., Chicago, Ill. 60680.
Price refunded with first order.
Remote selection Audio Follow
Video Dial Access Switching System,
in Rust Corp. brochure, including
table for selection of basic main
frames to get any desired number of
inputs and outputs.
202

RFI/EML miniature filters in 12page catalog from Lundy Electron203
ics.

Facsimile equipment and accessories
from Alden Electronic and Impulse
Recording Equipment in 44 -page
illustrated catalog, with specs and
prices; includes graphic communications equipment, satellite tracking
systems, oceanographic instrumentation and weather chart record204
ings.

CATV equipment from AEL, featuring company's Model CT2 -1C Super 205
Band Tunerless Converter.
"Dialing for Subscribers," sales manual for marketing cable TV by telephone; by Del P. Henry, Jr., TM
Communications' director of marketing; includes basic phone -sales
techniques, media strategy, budgeting for the campaign, forms, cost per -sale analyses and follow -up research procedures. Costs $25, from
TM Communications, 1375 Sunflower Avenue, Costa Mesa, Calif.
92626.

Broadcast audio recorders, ABR Series, in Ampex spec sheet (206) and
videotape, 161 Series, for one -inch
helical scan recorders in another
from Ampex (207).
Rf catalog, 72 pages, showing the
complete Texscan line.
208
Microphones, Turner's complete
line, in 24 pages; includes section
on how to choose a microphone. 209
Closed- circuit and broadcast TV system tying a Greenville, Miss., Baptist church with WABG -TV, described
in Cohu four -pager with photos and
block diagram.
211
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IEEE Convention Log
Continued from page 8

nearly equal L -R and L + R signal. The 38 kHz subcarrier will
average 50% modulation detracting from the main channel."
CATV

quality

How to keep signal levels just
low enough in a CATV distribution system to prevent cross modulation was the subject of a paper
by Erik Ackerlind of Cascade
Manufacturing Co.
Ackerlind has developed a
means of identifying slowly varying signal levels which will cause
cross modulation when a threshold is passed. He also showed how
this could be done with a remote

monitoring technique.
It has been hard to pin down
the proper threshold level because
parameters shift so with time.
Slowly changing parameters are
randomly displaced (with respect
to time) sync pulses, varying phase
angle and carriers and changes in
mean levels of picture modulation.
When many stations are on a
cable, cumulative effects (e.g., a
lot of black modulation) can
change levels.
Average values have to be measured. Peak -voltage reading methods are of no value. The peaks as
read at various locations on the
system have no relationship to
the level at the headend because
of group delay (a manifestation of
phase nonlinearity).
To monitor the signal level remotely, a measuring circuit is
needed at the remote location and
auxiliary circuits (or two -way capability) are needed to get the
measured signal back to the head end for comparison.
The remote measuring circuit
consists of a rectifier, a smoothing
or integrating circuit, and a voltage transducer -either an oscillator voltage (VCO) or a digital
code as derived from an analog -todigital (AD) converter. A workable
circuit is illustrated on page 8.
The amplitude of the composite
envelope is obtained by means of
a conventional diode and RC circuit. The envelope amplitude is
added to a negative reference voltage (1)-supplied by a battery,
electret, or Zener diode. Whenever
the envelope voltage exceeds the
reference voltage, a one -shot multi vibrator is activiated. The multivibrator output pulses are summed

or integrated. The integrator circuit
will have a voltage buildup dependent upon the rate at which the
pulses are supplied by the one-shot
multivibrator.
When the integrator voltage exceeds a certain reference voltage
(2) a voltage transducer is activated
and a signal goes back to the head end.
Note that it is not the picture at
any moment that is fed back to the
headend but a signal that is initiated only as the picture level exceeds the set safe threshold at a
certain rate (as determined by the
integrating circuit fed by the one-

shot multivibrator). The threshold
is that level which cannot be exceeded without excessive cross
modulation occurring. Both the
initial reference voltage (1) relative
to envelope amplitude and the second reference voltage (2) which
relates to the rate must be found
experimentally.
George Dixson of C -Cor discussed CATV amplifier design approaches to automatic level control. For best control, Dixson urged
dual pilot carriers (one for low
band, one for high band). A 30kHz square wave, he recommended
BM/E
rather than a CW pilot.

Multiple Cartridge Playback Units

Ten

Spot Model MOB

Five

Spot Model 605B

... 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 ... worldwide/

BROADCAST ELECTRONICS, INC.
8810

1=e=

Brookville Road, Silver Spring, Maryland 20910; Area Code

December, 1970-BM /E
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Signal Analyzers
continued from page 17

CIRCUIT

VERT.

OR

SWEEP

DEVICE

SIGNAL

UNDER

GENERATOR

TEST

TRACK ING
DET

CRT

HORIZ.

I

TRACKING SIGNAL

SWEEP DRIVE

Fig. 7. Network analyzer block diagram. Instrument measures
amplitude and phase vs. frequency.

Fig. 8. Amplitude and phase response of
such as those used in directional antennas.

\
fflUt1

a

law-pass

Í

filter

I'

Í

few other adjustments to equalize the sideband
amplitudes. A spectrum analyzer connected at the
sampling loop or near the antenna would show
how each adjustment affects the output.
The most useful feature of the spectrum analyzer is the CRT output, which gives the user a
fast look at the signals existing in a wide or narrow range of frequencies, depending on how he
sets the sweep -width controls. Another important
feature is the ability to resolve signals which are
at nearly equal frequencies.
Figure 6 (a) is a time-domain photograph of
an amplitude- modulated carrier. The percent
modulation is: M = (6 2)/(6 + 2) = 4/8 = 50 %.
(Scope calibration is 0.1 ms /div, and 50 mV /div.
The same waveform is measured in the frequencydomain mode at Fig. 6 (b) . Since the carrier and
sidebands differ by 12 dB, M = 50 %. Frequency
scan is 10 kHz /div, centered at 1 MHz and the
log reference level is + 10 dBm. You can also
measure second- and third -harmonic distortion on
this waveform. Second-harmonic sidebands at
fc ±2 fm are 25 dB below the fundamental side

-

bands at fe± fm.
A network analyzer can be made up of a
sweeping signal generator, a tracking detector and
a CRT display. Such an analyzer can measure the
amplitude and phase vs. frequency characteristics
of electrical networks using the signal generator
to stimulate the network. The tracking detector
and CRT measure and display the response.
Applications in the broadcast industry include
adjusting phase shifting T-networks in directional
antenna systems, measuring the loss and phase shift characteristics of CATV transmission lines,
and matching cables for phase-shift characteristics.
Figure 8 shows the amplitude and phase response of a low -pass filter, made using a dual channel oscilloscope and amplitude and phase outputs of an HP 675A/676A Network Analyzer.
Note 180° phase shift at the 11 -MHz transmission
zero. The phase discontinuity at 3.5 MHz is where
the phase shifter recycled from -180° to + 180 °.
In Fig. 9, the top trace is the phase shift
through 1000 feet of RG -58/U coaxial cable. The
bottom trace shows how two identical 1000 -foot
pieces can be easily phase matched using the dual channel capability of the HP 675A/676A Network Analyzer.
BM/E

Want more info?

Fig. 9. Phase shift through 1000 feet of RG -58/U cebie, top
trace shows how to match two pieces of

trace. Bottom
cable.

Technical Application Notes are available at no charge.
Write Hewlett- Packard, 1501 California Street,
Palo Alto, California 94304
AN 63
Spectrum Analysis
AN 63A
More on Spectrum Analysis
AN 65
Swept Frequency Techniques
AN 77 -3
Complex Impedance Measurement
AN 92
Network Analysis at Microwave Frequen-

cies
AN 99
AN 112 -1
AN -121 -1
AN 126

30

Automatic Network Analysis
Low Frequency Network Analysis
RF Network Analysis
Theory and Application of Wave Analyzers
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WTEV ó turned a move to local color news
into an overnight success.
"Let me talk to any statior that
thinks it cart go into the Kodak
ME -4 Process,'" says Lee Tanner,
Assistant Operations Manager and
Chief Engineer for the Providence/
New Bedford station. We bought
one of the new smaller processors
now on the market In one night we
moved our old B &W processor out,
piece by piece, and replaced it with
our color mrachine. We were B &W
one day, and ful! color the next. It
was spectacular.

'Listen. I'm sold 100% on the
can talk about it all

not only for local rews, but also

commercials for our advertisers.
The ME -4 Process is so simple ..
let me put it this way: We hired a
smart young man to run the machine. He had no experience with
color processing. The packaged
chemistry made it so easy that he
could new go anywhere and talk
competently about ME-4 processing
of Kodak Ektachrome films.
.

ME -4 Process.

I

day if you want."
That's it. New, smaller, less expensive processors. Packaged chemistry. All the Kodak assistance you
need. Talk with a Kodak Regional
Chief Engineer. He'll show you how
to go full color with an ME -4 package jus` right for your station. In
New York. call Ray Wulf: Chicago,

Dick Po:ter: Hollywood. John Waner.
Get moving.

The Kodak people were fantas-

tic. A Sales.and Engineering Representative was up a.l night to mix the
first batch cf cnemistry. We ran test
strips the rex_ day and were right
on target.
Now we're processing an average of 900 feet of color film daily-

EASTMAN KODAK COMPANY

ATLANTA 404 351 -6510, CHICAGO: 312 654-0200,
DALLAS: 214/FL -3221. HOLLYWOOD: 213 464 -6131.
1

NEW YORK: 212 MU
4115

www.americanradiohistory.com

'776-E055.

7 -7080,

SAN FRANCISCO:

Perfect your
CCTV system with

COSMICAR'ì
lenses

TV-COSMICAR-EE 25mm F/1.4

The TV- COSMICAR -EE 25mm f /1.4 is a
high -speed EE lens specially designed
for 1" vidicon cameras. It maintains
image luminance 100 lx against subject brightness between LV11-17 (280

-18,000

cd /m'), about

1,500-96,000

The automatic electric -eye diaphragm closes down completely when
subject brightness exceeds approx. LV20
(144,000 cd /m2), 768,000 lx. When the
camera is switched off and not in operation, the automatic diaphragm closes
down, completely shutting off the light
for protection of the vidicon camera.
The "EE- OPEN" switch on the lens controls the operation of the diaphragm.
When it is turned to "EE," the diaphragm
operates as fully automatic electric -eye;
when it is turned to "OPEN," the diaphragm stays fully open.
lx.

finest image recording results with quality Cosmicar lenses.
Be sure to get the

COSMICAR

Broadcast Industry News
Continued from page 6

nator for BEST. He charged that
NCCB was guilty of the same
charge it makes against the commercial networks: Failure to live
up to its potential. He politely but
firmly demanded that NCCB include minority representatives in
its board of directors, and that it
actively seek minority participation
in broadcasting, CATV, and cassette TV.
NCCB chairman Thomas P. F.
Hoving then offered the microphone to others -an offer promptly
accepted by a handful of people
representing various groups: Women's Liberation; Mexican- Americans; artists; students; Puerto Ricans; deaf children; black militants;
and a community videotape group.
Hoving responded by promising
to expand the NCCB board of directors to include representatives
of minority groups, and to report
within a month on working to actively promote minority participation in broadcasting.

Panel discussion:
Which way cable?
Cable, cartridge and computer TV
were panel discussion subjects during the First National Conference
on Citizens Rights in Broadcasting.
First to speak was CATV consultant Sidney A. Dean, Jr., on
behalf of the public. He deplored
the fact that broadcasting isn't a
common carrier, but is controlled
by private interests; urged that
CATVs be classified as common
carriers, prohibited from originating their own programs- instead,
merely furnishing carrier facilities
at reasonable charges to all who
can afford them.
Supporting CATV freedom to
import unlimited distant signals

was Moses Shapiro, board chairman of General Instrument Corp.
which owns CATV manufacturer
Jerrold. His feelings: Origination
could get the message across for

political candidates, minority
groups and any one else who
wanted it; there should be a reasonable copyright arrangement
worked out for CATV; cable
wouldn't hurt any viable uhf; and
it can pinpoint only the share of
market you want to reach -less
costly than covering the entire
market by broadcast.
TelePrompTer president Irving
B. Kahn called cable TV "a monument to unplanned parenthood ";
and repeated suggestions that
"`broadband communications"
would be a more accurate name.
His points CATV is no mere
extension of television service, but
an entirely new medium encompassing TV, two -way, computer
service, etc.; local orgination he
defended as an incentive for building larger systems to reach more
citizens.
A contrasting view from Frank
Stanton, president of Avco's Cartridge Television Inc.: Video playback systems may render CATV's
common carrier v. merchandising
medium argument moot since
video cartridges may give each
citizen control of his own set
choosing software he wants,
instead of only seeing what networks, TV stations, and cable systems offer.
Moderator Paul Klein, president
of Computer Television Inc., favored marrying CATV, cartridges
and computers. Films or tape could
be stored at a central location and
dialed on command by cable subscribers hooked up to a computer
(no lease of cartridges needed).
The result: advantages of both
CATV and cartridges, at less cost
to the consumer.
:

-

1:Ctp2d -Q
7&pe

cartridge
equipment
Automatic fast -forward rapid cue
minimizes wait between messages
Exceeds all NAB standards

Latest integrated circuitry
most compact recorder reproducer available

-

COSMICAR
OPTICAL CO., LTD.
424, Higashi -Oizumi, Nerima -ku, Tokyo, Japan
Cable Address: "MOVIEKINO TOKYO"
Circle 115 on Reader Service Card

Full logic switching
Stereo or monaural

- without relays

-

Proven servo -controlled drive
2 Desk -top or rack -mount

VISUAL ELECTRONICS CORPORATION
356 W. 40th St., New York, N. Y. 10018

Circle

(212) 736 -5840

116 on Reader Service
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Next came president of Chicago's North Advertising, Don P.
Nathanson, also a CATV operator:
CATV should not be a common
carrier, should originate, but advertising must pay the bills; duplicating broadcast -type movies and
game shows, CATV can't possibly equal the polished products
of Madison Avenue and will fail;
cable operators should emulate
suburban newspapers-don't compete with the big city but cover
local news instead.
John Pemberton, Jr., former executive director of the American
Civil Liberties Union, joined Dean
speaking for the public: Local government franchises took too much
of the CATV pie for themselves,
he felt, leaving commercial advertisers no incentive to provide the
maximum number of channels to
serve the public. New York City's
recent Manhattan franchises, he
said, didn't go far enough and
should have required additional
cable channels for commercial
leasing-then the public would get
the maximum number of program
choices.
Last speaker, former FCC commissioner Kenneth A. Cox (now
a v -p of Microwave Communications Inc.), repeated his familiar
position: CATV must pay its own
way and distant signal importation
must be limited to protect broadcasters so they can continue to offer free TV.
During the Q & A period following, participants lined up for battle: CATV and advertising interests v. cartridge TV v. the FCC/
broadcast viewpoint. On the floor,
a representative of Black Efforts
for Soul in Television said no
panelist spoke for "the people,"
urged that the audience ask their
congressmen to require of CATV
and broadcasting time and channels accessible to minority groups.

FINANCIAL REPORTS show Belden Corporation's third-quarter earn-

ings down to $808,115 (41 cents a
share) from 1969's third -quarter
mark of $1,222,079 (62 cents a
share)
Cox Broadcasting's third
quarter net income was $1,503,001,
up from 1969's $1,428,153
onecent-per -share increase to 26 cents.
. Cohn suffered a loss with sales
down to $5,427,969 for the first
nine months of 1970, leaving a net
loss of $176,166. Last year the
nine-month figures were sales of

...

-a

$7,623,811; net income $394,885,
Combined Communications'
first three quarters of 1970 saw a
55% increase in earnings to $852,511, 41 cents a share
Comsat's
third quarter net income was $4,271,000, 43 cents a share, up from
1969's $1,446,000, 14 cents a share.
An initial quarterly dividend of
121/2 cents a share was declared . . .
Communications Properties reported
a nine -month net income of $191,810, before its merger with Tower
Communications. The combined
CATV system resulting is owned
65% by Citizens Financial Corporation, former owner of Tower, is the
14th largest in the country and
serves 65,000 subscribers
. The
country's second largest cable operator, Cox Cable Communications,
reported a third- quarter income of
$204,323, below last year's $246,781;
income for the first nine months,
however, was up to $872,621 from
1969's $764,416 .
. Datatron's
third quarter net income was $98,267, an earning of 51/2 cents a share
Grass Valley Group's nine
.
months to September 30 featured
after -tax earnings of $479,000,
$100,000 less than last year .
Gulf + Western's fiscal year ending July 31 gained net earnings of
$49,825,000 before securities transactions which pulled the figure down
about $5 million . . . Scientific-Atlanta first-quarter net rofits increased from last year's $51,411 to
$72,555, although net sales were
down 7% to just under $4 million
Superscope sales went up, but
net income was down for the third

Telex

writes

tough new
specs on

sensitivity and

11

ruggedness in
headphones.

...

.

.

.

.

.

.

quarter (by $30,000) to $742,767.

Communications Series 1320
SENSITIVITY AND LOW
OPERATING POWER. Communications
Series 1320 headphones are designed around
a dramatic new driver that requires only
minimal operating power. This added
efficiency makes the 1320 Series the most
HIGH

sensitive and versatile headphones available

today.
RUGGED. CONSISTENT PERFORMANCE.
The 1320's rugged new carve provides peak
performance without being affected by
temperature or humidity. You get consistent, high quality performance, day in and
day out, under the most demanding corn -

munications

conditions.

Contact

your

nearest Telex dealer or write.

HOW

IT'S QUICK

& EASY

TO KEEP TAPE CART

HEADS III ALIGHPlEMT!
AG

*

*

*

CUTS TAPE CARTRIDGE REJECTIONS

DRASTICALLY"

...

COMPACT
ONE PIECE SOLID
CONSTRUCTION!!

Circle

TELEX
'1600

AInnJ Avenur

5851 Florin- Perkins Road 1916-383-5353)

Sacramento, California 95828

ELEVATION!!

- BM/

S PARTA

Electronic Corporation

ADJUSTS ALL HEADS TO SAME

December, 1970

New Sparta Head Alignment Gauge optically aligns head height and azimuth in
seconds!! . .. for total compatibility between playback and record machines.

I

I7 on Reader Service Card
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Joint Responsibility
Continued from page 21

happens is that the station doesn't come on the
air-and the poor listeners will have to tune to
a competitor for solace. No one's life is at stake
(such as on an airliner), and a few such incidents
cannot help but get management and engineering
on the ball to correct the difficulties. Remember,
a station off the air affects the owner's pocketbook, and that's one book he knows the rules on.
The Commission could also require that any
transmitter over 20 years old be replaced with a
new model. This same procedure could be applied
to other type-accepted and type- approved equipment. As an alternative, if the station insists its
equipment is as good as new after 20 years (ten
years would even be more realistic), require the
station to have the equipment type-accepted or
- approved again. This procedure would help eliminate junk, and require stations to use modern
equipment which doesn't need day -to -day attention.
The Commission could require all stations
using directional antennas within a renewal period
to file a skeleton proof -of- performance. Some
stations haven't filed field measurements in over
20 years; when these stations were originally
proofed, they didn't even have a nondirectional
requirement. The present condition of their direc-

tional antennas is anyone's guess. Very few stations have not experienced seasonal effects or
changes in their monitor -point readings from summer to winter, and some of these stations find
themselves operating out of specifications because
of this. Actually if these stations were required
to file summer-and-winter skeleton proofs at least
every five years, a realistic set of allowable radiations could be set forth on the license, and few
stations would find that they are out of tolerance.
As part of his joint responsibility, each operator should make a checklist of Commission Rules,
studying them until he can explain exactly what
his obligation is as a licensed operator. If he is
asked to shortcut the Rules by management, he
should refuse, writing instead a memo to management explaining why he can't comply with the
request. He should keep a copy of that memo.
He may later be looking for another job, but he'll
have proof why he's out of work. The average
station manager isn't looking for trouble, and if
he realizes that he too is accountable, everyone
will get along better.
Management, as part of joint responsibility,
can join the Let's Get A Realistic Set of Rules
club. Send your suggestions for rule changes directly to Chairman Dean Burch at the FCC.
Chairman Burch, in his Jan. 15, 1970, speech
to the Federal Communications Commission Bar
Association, asked for help from the broadcast
industry regarding the Commission Rules; so here
is your chance to speak your piece.
BM /E
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ZOOMA]
MARK X6 -1
COMPACT LIGHTWEIGHT
REMOTE CONTROLLED
-15 -15Omm ZOOM RANGE

Tape

,

Cartridge
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Racks
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Free standing
Table top
Wall mounting
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This radically new zoom lens has been specifically designed for remote operation in closed circuit TV. The XB -1 is a rugged, reliable, easily serviced, Nighperformance optic which meets exacting military specifications (MIL - S -971 C).
It is ideal for industrial and educational TV applications.
5 ft. to Infinity, focal length 15- 150mm, speed f/2.5.

Focusing rarge is

For full information contact:

PJOOMAR,INC.
55 Sea

Cliff Avenue, Glen Cove, New York 11542 516/676-1904, 1901, 1980

BEENE

ul

_

Enjoy real fingertip convenience with these
Spotmaster tape cartridge racks. Three
styles, holding up to 200 cartridges, meet
every need. RM -100 wood rack stores 100
cartridges in minimum space, for wall or
table top mounting, $47.50. LS-100 lazy
susan rack holds 100 cartridges on table
top rotating stand, $79.50. RS -200 revolving rack is on casters for floor storage and
mobility, accepts 200 cartridges, $145.50.
RS -25 rack sections, used in rotating
racks, hold 25 cartridges, may be wall
mounted Individually; rugged steel construction, $13.00.
Order direct or write for details.

BROADCAST ELECTRONICS, INC.
A

Filmways Company

8810 Brookville Rd., Silver Spring, Md. 20910

6725 Sunset Boulevard, Hollywood, California 90028 213/465 -2789
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An Authoritive, Practical Guide on How to
Create Effective Video Tape Productions
BRAND -NEW-The perfect buide book

for telecasters, educators,

and CATV

SAVE $3.00
on this Special
Prepub Offer!

operators interested in using video tape for audio -visual communications.

Video Tape Production & Communication Techniques
By Joel Efrain

A complete how- to -do -it handbook on video production, direction, and
program creation for broadcast, CATV, educational, and industrial

applications.

VIDEO TAPE PRODUCTION

& COMMUNICATION

TECHNIQUES
Br

bel

film

BRAND -NEW & ORIGINAL
COVERS BOTH THE
MEDIUM and THE MESSAGE

MONEY -BACK GUARANTEE

256 Fact -Filled Pages

o

Handsome Hardbound Volume
ONLY $9.95 (if you order now)

T wally, here is a handbook covering video production techniques for those who want to learn
1 the art from scratch and to progress to the ranks of the professionals. The author has taken
a down -to-earth, how- to -do -it approach to clearly explain every aspect of video production, direction, program creation, and video taping. Whether your interest lies in the broadcast, CATV,
educational or business communications field, you'll learn how to adapt the powerful impact of
the video medium to suit your needs.
This is not a manual on equipment- although
scene," decides how to position the "talent,"
the author does acquaint you with the pertinent
place the cameras, chooses the best shots for
facts concerning video equipment- rather, it
effective communications, and how he controls
is a handbook on techniques, with emphasis
or adapts to a natural pace for the program.
on production-beginning with the basics, the
There is also a discussion of formats and styles
rudiments of putting a program together, and
of direction. Chapter 6 acquaints you with the
finally the direction of the complete package.
post- production techniques of editing- mechaniThe entire book is written with the idea of
cal as well as electronic including audio over
providing a complete basic course on the subdubbing, and duplicating.
ject- suitable for use by those in both industry
Part Two: The Message, begins with an
and education whose work demands, or would
analysis on pre -production planning-how to
be enchanced by, the video medium.
develop a show idea, how to bring it into focus
Clearly, this is a book long-needed in our
and form, choose the talent, and decide on conrapidly-advancing technological society. It astent and format. You'll leam how to prepare
sumes little in the way of prior knowledge and
an outline, bring the talent into the picture, and
reveals all the techniques involved in producing
how the producer and director work out the
effective audio -visuals.
details of production.
The text is divided into two parts: "The MeChapter 8 provides a spectator view of the
dium" and "The Message." The author begins
actual production. You'll see how the producer
by explaining what is required in the way of
arranges for the set and graphics, how the diequipment, including a concise report on video
rector makes studio arrangements, how the protape recorders, tape formats, cameras, and anducer works with the talent, and how the
cilliary equipment. The first Chapter describes
producer and director work together to create
a basic recording system, the basic setup and
the most effective presentation. Then, in Chapter
operation of a VTR. An applications Chapter
9, you'll see the program actually produced. The
follows for those interested in business and
final Chapter includes sample program formats
educational uses of the audio -visual medium.
to guide you in developing your own. The ApIn the third Chapter, the author tells how to
pendices offer a wealth of reference data on
put a system together-what to look for in
tape -handling procedures, a glossary of terms,
equipment, including an honest economic apand comparative specifications. 256 pps. Over
praisal for various professional levels.
125 illustrations. Hardbound.
In Chapter 4, the author gets down to the
"Video Tape Production & Communication
basics of production, with a complete examination of the various production elements. Included
Techniques" is published to sell at $12.95.
are fundamentals of lighting, the effective use
But, if you order now you can save $3.00.
of graphics, sets and props, sound and audio
The Special Prepublication price of $9.95 preeffects, etc.
vails through January 15th, 1971.
Direction techniques are covered in Chapter
5, beginning with an examination of the direcOrder today at our risk for FREE Examination.
tor's duties. Introduced are the important asSEND NO MONEY! Simply fill in and mail the
pects of framing, camera movement, composition,
handy, NO -RISK coupon below to receive your
shot patterns, pacing, formats, and styles of
direction. You'll learn how a director "sets the
own copy of this helpful volume!

CONTENTS

Other Helpful Books On Broadcasting For Every Station!

PART ONE: THE MEDIUM

The Basic Video Tape

Recording System
Thinking Tape
The Equipment
Production Elements
Direction Techniques
Post-Production Effects
PART TWO: THE MESSAGE

Pre-Production Planning
The Production
Program Creation
Sample Program Formats
Appendices; Tape Handling

i

RADIO SALES PROMOTIONS
HANDBOOK
OF

HANDBOOK OF MAGNETIC RECORDING-By Finn Jorgensen.

one-stop source for anyone
interested in the fine points of
the art, covering all currently
popular applications from audio
to weather surveillance data recording. Explores the differences
between recorder types, transport designs for specific applications, magnetic head design
and operation, and gives a detailed explanation on how to
judge tape qua ity. Whether you're interested in
maintenance or design, or simply an avid user,
You'll find that this fact -lammed volume not only
explains operation and repair, but also contains
important basic design criteria covering heads,
the electronics, and transports design criteria. 224
pps., over 90 illus. 10 Chapters, plus appendix.
MAGNETIC
RECORDING

Hardbound.
Order No. 529

Procedures
Glossary of Terms
Comparative Specifications

A

_

only $7.95

_

the information in
these books to work
for you for 10 days.
If they don't prove
to be worth several
times their cost, return
them and we'll canal
invoice.

I

guide to planning, building,
and operating a radio broadcast facility -AM, FM, or corn bined operation. Based on
a lifetime of experience and
intimate association in broadcasting, the author details how
to find a frequency, apply for
it, and how to plan and
or update and remodel
new
station,
a
build
an existing facility. Included are numerous floor
plans, studio and transmitter building constructicn
guidelines, tower and equipment specifications
(including automation), preventive maintenance
plus thorough treatments on preparation of Form
301 and making proof -of- performance measurements. 160 pps. 81/2 x 11" Vinyl Cover.
only $12.95
Order No. 500
1l...4.4111.

-

NO RISK COUPON -MAIL TODAY

PUBLISHER'S

GUARANTEE
Put

m.e.ew..,lsyç..

AM /FM BROADCAST STATION
PLANNING GUIDE by Harry
A.
Etkin. A comprehensive

TAB BOOKS, Blue Ridge Summit, Pa. 17214

copies of VIDEO TAPE PRODUCTION
Please send me
& COMMUNICATION TECHNIQUES at the Special Prepublication
price of only $9.95 (10% additional discount on 3 or more
I copies.)
Also send me
529
500
1
Ell
Please invoice on 10 -day FREE trial
enclose $
Name
1
Company
Address
City
Zip
State
SAVE POSTAGE by remitting with order.
B127
I

I
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Interpreting FCC Rules
Continued from page 10
questions would arise as to the station's policy of
recruiting and hiring members of minority groups.
The new FCC Form 395 has tables designed
to ascertain the number of minority -group employees in each of several job categories that cover the
entire range of positions from officials to service
workers.
The job categories are the same as those used
in EEO-1 forms. Thus many of the categories do
not specifically relate to uniquely broadcast positions (e.g. "comboman," "on air talent "); however, the Commission is including full instructions
with each Form 395 to ease the broadcaster's
burden of specifically categorizing broadcast positions.
Full statistical data are what the Commission
wants from each broadcast station (with five or

more full-time employees) regarding employment
of minority -group individuals. Citing the "urgent
national need" in eliminating discrimination in employment the Commission intends to insure that
broadcasters do their share-hence the decision
to get statistical information. This information will
give the Commission a profile of the broadcasting
industry, and will be useful in indicating noncompliance with rules forbidding discrimination in employment. In adopting its new rules, the Commission quoted portentiously from State of Alabama
v. United States2: "In the problem of racial dis2. 304 F. 2d

crimination, statistics often tell much, and courts
listen."
New application forms

In all applications filed on or after January 4,
1971, for construction permit, assignment or transfer of license, or renewal, the applicant will be required to complete a new Section VI. The new
Section VI will require that applicants adopt an

affirmative written program designed to remove
any vestiges of discrimination in employment practices, and to show specifically:
The applicant's equal employment opportunity
program, indicating specific practices to be followed in order to assure equal employment opportunity for Negroes, Orientals, American Indians and Spanish Surnamed Americans, in each of
the following aspects of employment practice:
recruitment, selection, training, placement, promotion, pay, working conditions, demotion, layoff and termination... .

There are two exceptions to the preparation of
such an exhibit. The exhibit need not be submitted
if (1) the station has less than five full -time employees or (2) the station is in an area where the
relevant minorities are represented in such insignificant number that a program would not be
meaningful; in the latter situation, however, a
statement of explanation should be filed.
Assignors, transferors and renewal applicants
must submit two additional exhibits:

-

I. Submit a report as Exhibit
indicating the
manner in which the specific practices undertaken
pursuant to the station's equal employment opportunity program have been applied and the
effect of these practices upon the applications
for employment, hiring and promotions of minority group members.

at 586.

c'lì"

_

II. Submit as Exhibit
a brief description of any
complaint which has been filed before any body
having competent jurisdiction under Federal.
State, territorial or local law, alleging unlawful
discrimination in the employment practices of the
applicant, including the persons involved, the date
of filing, the court or agency, the file number (if
any), and the disposition or current status of the
matter.

9 PDWì n 9
$2 Billion revenue from 3,750 CATV systems. Will
you lose out by not knowing CATV's future?
Today's systems and programming methods will be
obsolete by 1980. Your company could be obsolete,
too. Decisions on CATV investment, equipment and
system construction are being made now. Your
survival, growth and profits can be guided by the
Samson Science report "Cable Television: Communications Medium of the 70's."
Call or write to order your copy today. Price $195.00.
Tel: 212 - 986 -4410.

Samdoh

GCienl.ee Conpon.ato>7

245 PARK AVENUE, NEW YORK, NEW YORK 10017
A

Circle 120

subsidiary of Quantum Science Corporation

Guidelines for nondiscrimination

To assure nondiscrimination in (1) recruiting,
(2) selection and hiring, (3) placement and promotion and (4) all other areas of employment practices, the Commission has established the following
guidelines which must be reflected in appropriate
exhibits in the new Section VI.
1.

To assure nondiscrimination in recruiting:
a. Post notices in station employment offices informing applicants of their equal employment
rights and their right to notify the Federal Communications Commission or other appropriate
agency if they believe they have been the victim
of discrimination.
b. Place a notice in bold type on the employment
application informing prospective employees that
discrimination because of race, color, religion or
national origin is prohibited and that they may
notify the Federal Communications Commission
or other appropriate agency if they believe they
have been discriminated against.
c. Place employment advertisements in media
which have significant circulation among minority-group people in the recruiting area.
d. Recruit through schools and colleges with significant minority-group enrollments.

on Reader Service Card
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Maintain systematic contacts with minority and
human relations organizations, leaders and spokesmen to encourage referral of qualified minority
applicants.
f. Encourage present employees to refer minority
applicants.
g. Make known to all recruitment sources that
qualified minority members are being sought for
consideration whenever the station hires.
2. To assure nondiscrimination in selection and hiring:
a. Instruct personally those of your staff who
make hiring decisions that minority applicants
for all jobs are to be considered without discrimination.
b. Where union agreements exist:
(1) Cooperate with your unions in the development of programs to assure qualified minority
persons of equal opportunity for employment;
(2) Include an effective nondiscrimination
clause in new or re- negotiated union agreee.

ments.
c. Avoid use of selection techniques or tests
which have the effect of discriminating against
minority groups.
3. To assure nondiscriminatory placement and promotion:
a. Instruct personally those of the station staff
who make decisions on placement and promotion
that minority employees are to be considered without discrimination, and that job areas in which
there is little or no minority representation should
be reviewed to determine whether this results

from discrimination.
b. Give minority group employees equal opportunity for positions which lead to higher positions.
Inquire as to the interest and skills of all lower paid employees with respect to any of the higher paid positions, followed by assistance, counselling,
and effective measures to enable employees with
interest and potential to qualify themselves for
such positions.

Now! 8-Chancel
Audio Distribution
AmDlitier from
independent amplifiers
which can be connected to
8

one or more sources.

Self- contained Power Supply.

+15

seniority practices and seniority clauses

in union contracts to insure that such practices of
clauses are nondiscriminatory and do not have a

discriminatory effect.

4. To assure nondiscrimination in other areas of em-

ployment practices:
a. Examine rates of pay and fringe benefits for
present employees with equivalent duties, adjusting any inequities found.
b. Advise all qualified employees whenever there
is an opportunity to perform overtime work.

Conclusion

These new rules relating to nondiscrimination
in employment practices are of extreme importance to all broadcasters. However, many small
stations will undoubtedly believe that the task is

impossible. The Commission has disclosed that
small stations need not formulate elaborate or
formal programs in hiring, promotion, and the
like. "All that is required is that where the small
station is operating in an area with a substantial
minority, it takes appropriate and practical steps
to assure that it does afford an equal opportunity to minority groups to obtain employment
and advance."
Each broadcaster (whose station employs more
than five full -time employees) must (1) prepare
and file an Annual Financial Report on or before
May 31 of each year, and (2) prepare and file
exhibit data relating to nondiscrimination in employment with each renewal, transfer or assignment, or construction permit application.
Obviously many problems will arise in this
BM/ E
troublesome area; consult legal counsel.

...

Who knows? What's green or blue
or red to you one day may not look
the same to you the next.
Now the new Minolta TV Color
Analyzer eliminates all doubt. Because it measures color more accurately than any human eye.
The Minolta TV Color Analyzer
provides accurate electronic readings that let you adjust primary
color values in perfect balance with
an objectively measured white standard. You can make individual
measurements of one color. Or simultaneous but independent readouts of primary colors with no color

FAIRCHILD!

Bridging Inputs.
Maximum Output:

c. Review

influencing the others.
And the Minolta TV Color Analyzer
has an exclusive memory module. It
never forgets. Once the characteris-

tics of an individual monitor are
registered in the module, they are
infinitely repeatable. So you can be
sure that what's green, blue or red
one day is the same green, blue or
red the next.
For more detailed information
about the electronic way to analyze
color, write for our free brochure:
Minolta Corp., Industrial Sales Division, 200 Park Avenue South, New
York, N.Y. 10003

DBM.

How green is green?

S/N Ratio: 90 DB
at maximum output.
Compact Size:
3 "x 51/4" x 101/4"

Only
$

245
Model

details
write today to:

For complete

DA4 5-8
1

FAIRCHILD
Sound Equipment Corporation
Ave.. L.I.C.. N. Y. 11101'

10 -40 45th

Circle
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BM /E CLASSIFIED MARKETPLACE
CLASSIFIED ADVERTISING RATES
DISPLAY CLASSIFIED ADVERTISING: $22.50 per inch lx; $22.00 per inch 3x; $21.00 per inch
6x; $20.00
per inch 12x. ALL OTHER CLASSIFIED ADVERTISING 251 per word; minimum $3.00. BLIND BOX NUMBER:
No extra charge. Replies sent to address below will be forwarded to you.
PAYABLE IN ADVANCE; send
check with order. CLOSING DATE: 5th of 2nd month preceding issue date.

BM /E, Monterey and Pinola Avenues, Blue Ridge Summit, Pa. 17214
HELP WANTED

EQUIPMENT FOR SALE (con't)

SALES REPS
SPARTA/EAST now forming and needs
top AM -FM equipment sales reps working

east of the Mississippi. Lucrative SPARTA
line of audio equipment including
SPARTA -MATION plus BAUER AM /FM
Transmitters. Please send details about
your firm and sales record.
JACK J. LAWSON
General Sales Manager
SPARTA ELECTRONIC CORPORATION
5851 Florin- Perkins Road
Sacramento, CA 95828

Phone

POSITIONS WANTED (con't)

Jack Panels and patch cords, Audio and Video,
new and used. Precision video coax cable and
connectors (Belden 8281). Write for catalog.
Gulf Electro-Sales, Inc., 6325 Beverly Hill,
Houston, Texas 77027. Phone 713- 781 -3066.
SCULLY TAPE RECORDERS: Mono., 2, 4. 8,
12, & 16 track models plus 270 automatic players. Some models in stock now. W.A.L. custom
audio control consoles & console modules.
Solid state 120 Watt power Amps. We buy and
rebuild Scully lathes. WIEGAND AUDIO LABORATORIES. INC. 3402 Windsor Road, Wall,
N J. 07719 Phone 201/681-6443.
FOR SALE: TK-26B color film chain less projectors and multiplexer $5,000.00 FOB plus
crate and ship. Palmer 16 MM B/W Kinescope
system model VER-2S $8,500.00 FOB plus
crate and ship. Box 1270 -2 BM/E, Blue Ridge
Summit, Pa. 17214.
The complete and reliable source for new and
used broadcast equipment. Request our free
listings. Broadcast Equipment and Supply Co.,

beginner will relocate for permanent
position. Herman Hopper. 3129 Maryville Rd,
Granite City, Ill. 618 -451-5742.
1st phone

BUSINESS OPPORTUNITIES
Radio Station. 5,000 watts. East. Ariz. $175,000.
29% dn. KHIL, Willcox, Arizona.

PROGRAM SERVICES
TAPES FOR AUTOMATION

THE

CnB

3415 BERESFORD AVENUE
BELMONT, CALIFORNIA 94002

SENIOR TELEVISION ENGINEER -Must

have strong maintenance background with the
latest solid state broadcast color television
equipment. Send resume to Ronald Laslc, Chief

Broadcasting Engineer, Television Section, University of Illinois, Medical Center, P.O. Box
6998, Chicago, Ill. 60680.
Dubuque, Ia. 5kw KDTH needs experienced
morning announcer good on productions spots.
Extra pay sports play -by -play. Send resume,
photo, air check and production samples to
Bob Gribben.

4

AMERICA'S LARGEST STOCK AND CONSIGNMENT LISTING of new and used broadcast and recording equipment. We trade -sell and
buy. THE MAZE CORPORATION, P.O. Box
6636. Birmingham. Ala. 35210.
RCA TK -30 and 'IX-31 image

orthicon cameras; RCA TR -2 and TR -5 videotape recorders,
plus many incidentals. Television Facilities, Inc.,
Box 396, Montgomeryville, Pa. 18936. Tel. 215855 -0970.

CAPSTAN IDLERS

for AMPEX

300,

440 Series. self aligning with replaceable ball
hearings. $22.50 net. VIF INTERNATIONAL,
Box 1555. Mtn. View. Ca. 94040.
Sell: ITA FM-5000A $1,500. Andrew 1x2 patch
nanel, 31" heliax. WPRB, P.O. 342, Princeton.
N.J. 08540.
1

KW COLLINS TRANSMITTER

days

.

POSITIONS WANTED
T. F. Kirkman, Broadcast Tower Consultant,
210 East College, West Branch, Iowa 52358
Phone 319 643-2113.

...

EXECUTIVE

CH -2 Television Transmitter, Type G.E. TT -42A,
modified; used by WBBM -TV until October 1,

ENGINEER -TV

equipment still installed in Chicago;
$25,000. CH-2 Television Transmitter, RCA,
Type TT5, water -cooled; used as spare by
WBBM -TV; $5,000. Buyer to remove in each
case. L. A. Pierce, WBBM -TV, Chicago 312 -

RICHARD R. HAYES
AVAILABLE
DECEMBER 1970

1969;

FOR SALE: Sony VTR- PV120U: RCA 3 -TK15B
studio cameras complete; 2 RCA TK21 film
cameras, TP -11 multiplexer, 2 RCA sideband
response Analizers BW5B with UHF converters: 2 low & high freq Phase Equalizers;
2 G.R. UHF TV Freq & mod monitors; tube
type DA's, power supplies, Sync Gen, RCA
TA-5 & TA -9 Stab Amps, TS-5a video switcher;
RCA BCM -1A & P.S. audio aux-consol; .1 watt
RCA 7KMC microwave with dishes; selectro
slide projs & more. Contact Columbia Empire
Broadcasting, P.O. Box 466, Yakima, Wash.
98901. Tel. 509- 248-2300.
AMPEX VR- 1000C, 2" QUAD HEAD broadcast videotape recorder, including amtec and
intersync w/2 spare head assemblies. Excellent
condition. Make offer over $4900. Alan Gorden
Enterprises, 5362 N. Cahuenga, N. Hollywood,
Cal. 91601, (213) 985 -5500.

SOLID-STATE AUDIO PLUG -IN OCTAL (1"
Dia x 2" H) modules. Mic preamps, disc &
tape preamp -equalizers, tape bias osc. & record
ampi., power amps & power supplies. Send for
free catalog and audio applications. Opamp
Labs., 172 So. Alta Vista Blvd., Los Angeles,
Cal. 90036.
Any type tower erection finance. Bill Angle
Tel. 919-752-3040. Box 55, Greenville, N.C.

-

27834.

Used

X20 -K. Sold to highest bidder next 10
...
WEEZ Radio, Chester. Penna., 19015.

EQUIPMENT FOR SALE

WH-4.6000.

350,

Presently
PRESIDENT
TELDEX CORPORATION
(closing operations &
offering sale of assets)
R &D

ELECTRONIC

Subsidiary of
INTERCONTINENTAL MFG. CO.
INC.
P.O. BOX 949

Garland, Texas
75040
(214) 276-5131
Send all Inquiries to
Box 1270.1, BM /E
Blue Ridge Summit, Pa. 17214

STUDIOS

Specializing in Custom Services

Roc 1141. Bristol. Tennessee 37620.

Southeastern AM-FM -TV Station offers above
average salaries for engineers experienced in
AM-FM -TV operation and maintenance. First
Class License necessary. First Class Engineers
without experience will be considered. Reply
must be complete with references, photograph
and salary requirements. Reply Box 1270 -3,
BM /E, Blue Ridge Summit, Pa. 17214.
Announcer: Immediate opening for young, experienced man capable of handling any oncamera assignment. Send resume, VTR or
film audition to: John Mackin, WXEX TV 8,
P.O. 888, Richmond, Va. Excellent opportunity
for a versatile, eager man with equal opportunity employer.

717/794 -2191

1

5

/

5 9 2 - 6

1

4 9

Why fight it? Capable, dependable managers
are hard to keep. If you want your station's
market value to increase Va to th within a
year, contract for our guaranteed management
service. Pay us only from our results. No improvement, no fee. Aaron Johnson Associates,
318 N. Pearl, Dallas, Tex. 75201.
Deejay Manual
collection of one -liner comedy pieces for sparkling DJ's $3.00. Write for
free "Broadcast Comedy" catalog. Show -Biz
Comedy Service (Dept. R) 1735 East 26 Street,
Brooklyn, N.Y. 11229.
D.J. one liners! Write for free samples, and
also receive details on: California Aircheck
Tapes, Voice Drop-Ins, D.J. Source Guide, and
much more! Command Productions, Box
26348 -A, San Francisco 94126.
DEEJAYS! 11,000 classified gag lines, $10.00.
Unconditionally guaranteed! Comedy catalog
free. Edmund Orrin. Boyer Road, Mariposa,
Calif. 95338.

-A

WANT TO BUY
Need

microwave sound diplexing equipment
RCA TSD -2B. Also, wave guide switches,
couplers
and adapters for RCA TVM -1C.
KVOA-TV, P.O. Box 5188, Tucson, Ark. 85703.
16 INCH DISCS WANTED CONTAINING
OLD RADIO PROGRAMS, COMEDY, DRAMA, CHILDRENS SHOWS, NEWS, MYSTERY. ETC. OR TAPED COPIES OF THE
DISCS. DON MARIS. 1926 CHEROKEE,

NORMAN, OKLA.

73069.

LP's & 8 track tapes & 45's wanted. Top price
paid, cash waiting. Call L07-6310, M. W. Hellen, 15 N. 13, Philadelphia, Pa. 19107.
Need 1 kw. a.m. broadcast transmitter. KRDG,
P.O. Box 1917, Redding, California 96001.

CONSULTANTS
JANSKY & BAILEY
BROADCAST- TELEVISION DEPARTMENT
Atlantic Research Corporation
A Division

of

The Susquehanna Corporation
1812 K Street N.W.
Washington, D.C. 20006
Member AFCCE
(202) 296 6400

TECHNICAL SERVICES
VIDEO TAPE RECORDER
AUDIO HEAD ASSEMBLY SERVICE
Precision relapping of all heads and supporting posts, includes cleaning and testing.
AMPEX VTR audio assembly
. $75.00
complete. Brand new shelf stock replacement heads of our manufacture available
when relapping not advisable. LIPPS, Inc.,
1630 Euclid St., Santa Monica, Calif. 90404
(213) EX 3-0449.

December, 1970-BM /E
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INSTRUCTIONS
First phone through tape recorded lessons at
home plus one week personal instruction in
Washington, D.C., Atlanta, Boston, Detroit,
New Orleans, Minneapolis, Seattle, Denver,
Portland, Los Angeles. Proven results. Our 17th
year teaching FCC license courses. Bob Johnson
Broadcast License Training, 1060D Duncan,
Manhattan Beach, Calif. 90266. Phone 213 -379-

u1II/1

ADVERTISERS' INDEX

4461.

American Institute of Radio, by encouraging
students to attend both day & night classes
can guarantee you a First Class License in
21/2 to 31 weeks. New classes start every
Monday. Housing can be arranged for $12 -15
per week. Total tuition $330. 2622 Old Lebanon
Rd. Nashville, Tenn. 37214. 615-889 -0469 or
889-2480.

FCC License and Associate Degree in Electronics earned mostly by correspondence. Free
catalog. Grantham Electronics School, 1505 N.
Western, Hollywood, Calif. 90027.
"1970 Tests Answers" for FCC First Class License, Plus Command's "Self-Study Ability
Test." Proven! $5.00. Command Productions,
Box 26348 -A, San Francisco 94126.

Communications Corp.,
Division of American Electronics
Laboratories, Inc.

AEL

25

Belar Electronics Laboratory, Inc.

Broadcast Electronics, Inc.

29, 34

Cosmicar Optical Co., Ltd.

32

Electronics, Inc.

CV
WERS

T

Fairchild Sound Equipment Corp.

37

Fort Worth Tower Co., Inc.

39

Scientific Atlanta

Grass Valley Group, Inc., The

5

L & W

Take advantage of our experience. For assistance in systems
planning, engineering and complete systems quotations
CALL OR WRITE TODAY

7ortt ?Wend 7outelc
COMPANY, INCORPORATED
O. Box 8597, Fort Worth, Texas
(817) JE 6.5676
Associated Companies
Tommy Moore, Inc.
Blg State Englnuering, Inc.
Tower Construction Finance, Inc.

-
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CM/E-2

Sony Corp. of America

22
28, 33

.Cover 4

TAB Books

35

Tape -Athon, Corp.

27

Photo

-

7, CM /E -13

TeleMation, Inc.

9

Cover 3

Telex, Communications Division

33

Viscount Video Systems Ltd.

24

Electronics Corporation

26

World Video, Inc.

28

Zoomar, Inc.

32
CM /E -16

.. 34

ADVERTISING SALES OFFICES
MACTIER PUBLISHING CORP.

820 Second Avenue
212-661-0450

New York 10017

vide you with a quality product
at a price that is reasonable
and attractive.

Circle

36

Tektronix, Inc.

Gauss Electrophysics, An MCA
Tech. Division

Yes, quality, service and price
on CATV systems are the reasons for Forth Worth Tower's position as the industry's leading
supplier. Experience gained as
a pioneer supplier of CATV enables Fort Worth Tower to pro-

December,

Samson Science Corp.

Visual

and Pricer

-

11

Sylvania Electric Products Inc

3

Jampro Antenna Company,
A Division of Computer
Equipment Corp.

'Quality-Service

P.

Phelps Dodge Communications
Company

31

Electro-Voice Inc., A Subsidiary
of Gulton Industries, Inc.

IN

37

Sparta Electronic Corp.

Cover 2

Eastman Kodak Company

LEADE

Minolta Corp.

/E -6

Anaconda Electronics, A Division
of Anaconda Wire & Cable
CM /E -12, 13
Company

Dynair

THE

CM

Sally Ann Morley
Sales

NORTHEAST
820 Second Avenue

New York, New York 10017
212- 661 -0450
H. R. Shanton Granger
SOUTHEAST
Ken Fairleigh Associates
P.O. Box 3956

Charlotte, North Carolina 28203
704-366-1434
Kenneth F. Fairleigh
MIDWEST
612 North Michigan Avenue
Chicago, Illinois 60611
312-642 -3774
Thomas F. X. Carter

Administrator
WEST COAST
1245 East Walnut Street

Pasadena, California 91106
213- 795 -1528
213 -684 -0590 (Los Angeles)
Lawrence C. Papp

Burt Underwood
Thompson & Healey Inc.
1111 Hearst Building
San Francisco, California 94103
415- 362 -8547
William J. Healey

JAPAN

Nippon Keisoku Inc.
P.O. Box 410

Central Tokyo, Japan
Yoshi Yamamoto

Card
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PRODUCT INDEX
A quick reference to products mentioned editorially
or in advertisements. Page number is listed first
light face type) followed by reader service number

FROM THE

EDITOR
A

Commitment to Quality

Facing the prospect of smothering in our own refuse, most
of us spend a few moments every day pondering the quality
of life today. Hopefully we litter less, buy unleaded gasoline, eschew detergents, consume only those beverages that
are sold in returnable glass bottles and turn off non -essential
lights. Hopefully we support bills for clean air and clean
water.
But are we taking stock of what we are doing lately
to clean up our own air sound and our rf signal? Are we
making a dirty buck by polluting the airwaves?
Think for a minute about our air sound. Is it cluttered
with an excessive number of jangling commercials? Is it
one continuous string of garbage promotions? (What else
do you call dollar giveaways designed to get a listener mired
to your frequency ?) Is our sound so shrilly overmodulated
that it goes into distortion just to grab attention?
In short, are we putting out an honest sound or is it
some abomination that threatens one to listen or else... .
Let's give a moment's thought to our rf signal. Is it
distortion free? Is it a full natural bandwidth without artificial peaks? Does our stereo give a compatible mono sound?
Is our color burst under control? Can we say we are making
a clean dollar?
We wish we could affirm that a clean, pure signal is the
best sure way of making a profit-as is the case with WFMT,
Chicago (page 12). Unfortunately this is not so: There will
probably always be some marginal broadcaster in a marginal market who will take quality-devastating short cuts.
We can sympathize with the struggling station. On the
other hand, we can certainly be critical of broadcasters
who, as Jack Harris of KPRC -TV /AM says, "aim at minimum
standards to maximize their profit." Harris was talking
primarily of programming content but his comments are
equally valid in discussing quality in general. He recommends to fellow broadcasters that the primary motive should
be "improved service to our constituency. We have been
licensed to serve and in so doing we have been offered the
opportunity for profit."
Respect for the quality of our environment will cause
many of us to change our customs and habits. We must
think "quality" before we act in programming, in engineering and in selling time. We have to make a commitment.
James A. Lippke
Editor

(bold face.)

AUDIO

23/280
37/121
28/113
33/118
3/102

Broadcast cassette /Schafer Intl
Cardioid dynamic mike /Collins Radio
Cartridge tape eraser /Sparta
Cassette, chromium -dioxide /BASF
Systems
Console, stereo- mono /Wilkinson
Distribution amplifier /Fairchild
Head alignment gauge /Sparta
Headphones /Telex
Microphones, dynamic cardioid/Electro-

25/110
23/284
9/105
27/112
32/116

Recorder, reel -to -reel /RCA
Recorder -reproducer /Gauss
Recorder -reproducer /Tape-Athon
Tape cartridge equipment /Visual

23/282
23/281
33/117
23/283

Voice

Monitors, fm /Belar

TELEVISION CONTROL & STUDIO EQUIPMENT

22/108 Cameras, color/Sony
23/276 Camera, ultra-sensitive monochrome /GBC
37/122 Color analyzer /Minolta
23/279 Color sync generator /Control Concepts
C2 /100 Demodulators /Dynair
23/298 Film chain /Riker
28/114 Film chain pro ector /L &W Photo
34/119 Lenses, zoom/Zoomar
23/297 Routing switcher /Ampex
24/109 Routing switcher /Viscount Video
5/103 Sync generators /Grass Valley Group
C3/124 Terminal equipment /TeleMation
23/275 Titling generator /TeleMation
23/277 Videotape evaluator /Recortec

TRANSMITTER EQUIPMENT

24/292
24/290

Fm exciter/Wilkinson

Two -tube transmitter /Continental

Electronics

CAT/ (See also: COMPONENTS, WIRE & CABLE)

°12/153
23/301

Amplifier /Anaconda
Converter/Electronic Industrial

23/287
24/288
23/285
°16/154
23/286
"11/152
23/300
* 6/151
o
2/150

Modulator /Catel
Monitor, color /World Video
Spectrum analyzer /Systron- Donner
Spectrum analyzer system/Tektronix
Switcher /Applied Information Industries
Various products /AEL
Varions products /Scientific -Atlanta

Engineering
Field strength meter /JFD
Headend converter/C -Cor

CCTV

32/115

Lenses /Cosmicar

TEST EQUIPMENT

24/291
24/289
7/104

Spectrum analyzer/Hewlett- Packard
Sweep- marker generator /Kay Elemetrics
Test signal generators /Tektronix

PHOTOGRAPHIC & LIGHTING EQUIPMENT

C4/125

Krypton -halogen lamp/Sylvania

COMPONENTS, WIRE & CABLE

11/106

Cable /Phelps -Dodge

ANTENNAS, TOWERS & TRANSMISSION LINES

26/111
39/123

Antennas, fm /Jampro
Towers/Fort Worth Tower

MISCELLANEOUS

35/126 Books /Tab Books
24/293 Log verification system /Cybrix
36/120 Report on CATV /Samson Science
24/294 Telephone answering system /Tron -Tech
December,
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Get "in" gear
Want to know about the latest in sophisticated

terminal equipment?
Talk to TeleMation!
Or talk to any of literally thousands of smart
satisfied users of TeleMation products who
know our equipment has achieved a standard
of excellence in quality, flexibility and
reliability that others are hard -pressed to meet.
For the finest in gear,
TALK TO TELEMATION.

TeleMation's TMV -551 Video Distribution
Amplifier provides four completely isolated
outputs from one bridging input. Built -in

power supply and connector panel, IC series
regulator for constant power supply voltage
standard. Top color performance.

IVI
M
BROADCAST SALES

3941 East Bayshore
Palo Alto, Calif. 94303
(415) 969 -3810
The TSG -3000 Broadcast Color Synchronizing Generator with all- digital circuitry, the
highest time base stability and lowest pulse
jitter performance available. Plus programmable pulse widths and digital genlock for

50 East 42nd Street
Suite 2301
New York, N.Y. 10017
(212) 687 -0370

Crashlock (next -field, operator -controlled
lockup) or Ratelock (adds or subtracts one
line per field until lockup is achieved).

INDIANAPOLIS LAS VEGAS LITTLE ROCK NEW YORK
BRANCH OFFICES: ALBUQUERQUE ATLANTA BOSTON CHICAGO DALLAS DENVER HOUSTON
RIO DE JANEIRO SAO PAULO
NORWALK MILWAUKEE PALO ALTO PASADENA PHOENIX SAN DIEGO SALT LAKE CITY ST. LOUIS TULSA WASHINGTON
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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 life.

New DSF 1500-watt
krypton -halogen studio lamp.

PS52 1500 -watt
incandescent studio lamp.

When you replace a PS52 studio
lamp you can replace it with something better.
The something better is Sylvania's
DSF krypton- halogen lamp, which
fits the same fixture as the PS52.
Its average rated life is 250 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

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

PS52.

And its 3200° K color temperature is there right from the beginning. And its still there 250 hours
later. Constant.
The DSF has low -noise construction. There are no loose parts to resonate when used with SCR dimmers.
Circle
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With all these advantages,
DSF is more than a replacement.
It's a major improvement.
Sylvania Electric Prodnet. .'nc.,
100 Endicott St., Danvers, 11cssachusetts 01923
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