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. . . the choice of the skeptics, whose proof is performance!

Ward Electronic's all solid-state vertical
interval switchers are years ahead. Hard
to believe? Once you've checked the
features and compared the performance
of our switchers, you'll understand why
so many major TV stations are switching
to, and with Ward.

Here are only a few of the many fea-
tures you will find of special interest in
our Studio, Master Control and Routing
Switchers.
 Automatic Composite / Non Composite Input
Handling Capability

 Sync sensing, automatic sync adding and
clamping on each input

 Spare 75 ohm clamped output from each input

 Two Independently Equalized Outputs per buss

 Additive / Non Additive solid state mixing
amplifier
 Automatic Direct take when attempting to mix
non synchronous sources

 Each buss self-contained with individual power
supply, trigger pulse generator, latch and tally
circuits
 Transient -less vertical interval switching

 Low Impedance, transmission line type input
buss

* Write for a list of the TV stations that have
switched to Ward, . . . and comple-.e switcher
specifications.

WARD ELECTRONIC INDUSTRIES
142 CENTRAL AVE., CLARK, NEW JERSEY 07066  (201) 382-3700

A Subsidiary of IIIKOR -maxson
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with COHU'S new solid-state

VIDEO ENCODER*
At

MASTIEB 1.AM 
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MATRIX MODULATOR PROCESSOR PWR SLIP

*0 EXCEEDS ALL NTSC AND FCC SPECS

ACCEPTS RGB OR RGBM INPUTS

PROVIDES THREE -LINE OUTPUTS

HAS RGBM-LUMINANCE CORRECTION

IS 1-34" HIGH (IN 19 -INCH RACK)

PURCHASE ORDERS MAY BE PLACED DIRECTLY WITH THE COHU
ENGINEERING REPRESENTATIVE IN YOUR AREA-OR
CALL BOB BOULIO IN SAN DIEGO.
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BUILDING BLOCKS
FOR BETTER BROADCASTING

Each CBS Laboratories professional broadcast product is designed to produce a
specific improvement in the quality of broadcast transmissions. Performance
and reliability are unconditionally guaranteed.

Audimax
Solid-state automatic level control

Volumax
Solid-state limiters for AM or FM or recording

Wide Range Program Monitor
Measures audio levels across a full 60 db range on a
single linear scale without range switching

Automatic Loudness Controller
Reduces excessive loudness levels in broadcast
audio material

Color Masking Processor
Corrects color distortion caused by optical filter
overlap and spectral response characteristics
of camera tubes

Test Records
Unique, high -precision tools for rapid evaluation and
adjustment of audio components and systems

Television Display Systems
Professional display systems for daily use in any size
studio - can be expanded with display needs

Circle Number 5 on Rea

Dynamic Presence Equalizer
Enhances the presence of broadcast signal - for more
clarity, fidelity and penetration

Masking Amplifier
Enhances color fidelity and saturation of the
Norelco PC 70 camera

Mark II Image Enhancer
Provides effective enhancing of the vertical and
horizontal detail of a television video signal

Joy Stick/Paint Control
Fingertip response to varying picture quality for the
best possible on -air signal

Write or call collect for complete catalog.

CBS
IA13011ATORIES
A Division of Columbia Broadcasting System, Inc.
Stamford, Connecticut 06905
(203) 327-2000

der Reply Card
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DIRECT CURRENT
FROM D. C.

November, 1969

By Howard T. Head

Lift Of AM "Freeze" Proposed

The Commission has proposed the adoption of new Rules which would lift the
current "freeze" on applications for new and changed standard broadcast
stations. This freeze has been in effect since July 17, 1968, when it was
imposed in order to permit the Commission to develop policies in the AM
area.

The new AM assignment policies would require applications for the new or
changed AM facilities to provide primary service to at least 25% "white
area" (areas not now receiving any primary aural service) in terms of
either area or population. For the first time, AM and FM broadcasting
would be considered as a single aural service and the 25% determination
would take into account both AM and FM reception availability.

A new AM application would not be entertained where an unused FM channel
assignment is provided by the Commission's rules. Thus the new proposal
would essentially prohibit the authorization of new AM stations except in
very unusual circumstances.

An exception is made in the case of existing 250 watt Class IV stations on
the local channels, which would be given a one-year period within which
to apply for daytime power increases from 250 watts to 1 kw.

Technical Standards Established For Subscription TV

The Commission has adopted new regulations establishing technical stan-
dards for subscription television (STV) systems. Precise technical de-
tails for the operation of individual systems are not spelled out, but
simply the general criteria which must be met by any STV system proposed
to the Commission.

The principal features of these criteria are requirements that the system
operate satisfactorily with standard receivers within the regular 6 MHz TV
channel, requirements against spurius emissions, and requirements that the
proposed system cause no more interference to nor receive no more inter-
ference from regular TV broadcast stations than would be the case with
conventional operation.

In adopting the new technical standards and other regulations governing
STV, the Commission announced that no grants would be made until pending
cases had been decided by the Court of Appeals. The Court's approval, how -

4
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BROADCAST ENGINEERING



Far Superior
TO ANY VTVM OR VOM

A NEW STANDARD
OF THE INDUSTRY .

r, Only Sencore makes a true field
effect meter

III Less circuit loading than
VTVM/obsoletes VOM

111 Zero warm-up time - instant stability

El Complete circuit and meter protection

El Complete portability

El Greater frequency responses than
most scopes

FE149 SENIOR FET METER
The only true Senior FET meter available today with
outstanding accuracy and unbelievable ease of operation.
 Unmatched Accuracy. 1.5% on DC, 3% on AC, plus

large 7 -in. meter and mirrored scale, assure the
most accurate tests possible.

 Eight AC and DC ranges .5V to 1500V full scale.
 Zero center scale with .25 v. either side assures

measurements to less than .1 v. for transistor bias
measurements.

 AC peak to peak readings to 4500V maximum with
freq. response of 10HZ to 10MHZ 3DB.

 Eight resistance ranges to R x 10 megohms with 6
OHMS center scale.

 Nine DC and nine AC current ranges 150µa to 5
amps.

 Eight decibel ranges for audio measurements.
 Three HI -Voltage ranges, 5 KV, 15 KV, 50KV with

39A21 high voltage probe. $14.95
 Absolute meter and circuit protection

overload.
 Non -breakable, scuff -proof, vinyl -clad steel case.
 Three-way power. Operates on AC, on self-contained

rechargeable batteries, or on AC with batteries
plugged in. Same readings all three ways.

$69

FE14 - STANDARD
FET METER

I
DC -± 2.5°/0

ACCURACY AC _4.5/04.5%
1/2 4 -inch meter,

vinyl -clad st

See

Exclusive push-button design. Just push two buttons
for any test - top row selects function, bottom row
selects range. Action is instant and automatic.

FE14 and FE16 popular
4 1/2 inch FET Meters

 Hi Accuracy. For unsurpassed measure-
ments. Mirrored scales prevent parallax
errors.

 Minimum circuit loading. 15 megohm in-
put resistance on DC; 10 megohm on AC.

 Zero center scale ± 0.5 v. readings for
transistor bias measurement.

 Full meter & circuit protection against pos-
sible circuit overload.

 7 DC & AC voltage ranges 1 to 1000 volts
full scale.

 AC peak to peak readings 2800 v. maxi-
mum with freq. response of 10HZ to
10MHZ 3DB.

 5 resistance ranges to 1000 megohms.
 5 DC current ranges 100 p. a to 1 amp.
 3 Hi -Voltage ranges, 3 KV, 10 KV, 30 KV,

extended with 39A19 ($9.95) high voltage
probe.

your Sencore distributor today or write factory for complete line catalog.

FE16 HI
FET METER

DC --H 1.50°CCURACY AC -± 3%
 41/2 -inch high -

styled meter,
high -styled knobs,
and special meter -
tilting metal han-
dle . Vinyl -clad

steel case.

C:::) FR 426 SOUTH WESTGATE DRIVE,
ADDISON, ILLINOIS 60101

STANDARD OF THE ELECTRONIC INDUSTRY
Circle Number 6 on Reader Reply Card
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(Continued from page 4)

ever, came hard on the heels of the Commission's notice; unless further
stays are granted, the new STV regulations will become effective on Novem-
ber 30.

VHF Improvements Face Tough Sledding
In numerous recent cases the Commission has withheld approval of applica-
tions for coverage increases by VHF TV stations where it appeared that
these increases might have adverse impact on the future growth of UHF TV.
In most instances these delays have stemmed from protests filed by exist-
ing or authorized UHF TV stations. In one recent case in Florida, how-
ever, a VHF station was required to install a directional antenna to pro-
tect the coverage area of a UHF station, even though the UHF station had
never operated and the construction permit had actually been cancelled by
the Commission.

NAB Proposes New Restrictions On CATV

The National Association of Broadcasters (NAB) has proposed that Congress
modify the Communications Act and Copyright Act to spell out the rights
and obligations of CATV systems. This proposal follows a breakdown in
negotiations between NAB and the National Cable Television Association
(NCTA) to arrive at a mutually acceptable agreement.

Under the NAB Proposal, all CATV systems would be licensed. They would
be required to provide carriage and non -duplication, protection to tele-
vision broadcast stations, and would be restricted in their carriage of
"distant" signals. Three distant commercial TV signals would be permitted
in the top 25 markets, two in the next 25, and one in all other markets.

7,ATV systems would be prohibited from selling advertising or for charging
for service on a per -program basis. Technical standards would be set up
by the FCC to control the quality of cable signals.

Revision Of FCC Technical Standards Proposed

A committee of the National Association of Broadcasters (NAB) is laying
plans for a full-scale revision of Part 74 of the FCC Rules and Regulations.

Hearings on VHF applications are placing an increasing burden on the ap-
plicants, who are being required to show that the proposed expansion of
service will not adversely affect either specific UHF stations or UHF
development generally.

This part of the Commission's rules specifies both engineering and non-
technical standards for the so-called "broadcast auxiliary services".

Howard T. Head
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it
works
both
ways

Studio quality in the studio-studio quality on remote.

Collins compact and lightweight 212J-1 Production/Remote Console offers the broadcaster
unequaled versatility. For example:

 Use the 212J-1 as a remote amplifier for live, on -the -spot coverage of news or sports events.
 With a microphone, turntable and tape deck, your 212J-1 becomes a studio production console.
 Combine two 212J-1 Consoles in parallel to prov de added capabilities that formerly required

costlier, more elaborate production systems.

The 212J-1 is completely solid-state. It offers four irput channels for
monophonic audio mixing, one output channel, monitor switch, cue mixing
and speaker muting. Protective cover panels can be attached easily for
transportability.

For the full story, contact your Collins representative or write Broadcast
Communications Division, Collins Radio Company, Dailas, Texas 75207.

COMMUNICATION / COMPUTATION / CONTROL

Circle Number 7 on Reader teply card
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COMPARE...

YOU'LL BUY

a CCA

FM Circularly

Polarized Antenna

Only CCA offers a choice be-
tween a medium power (Type
6811) or high power antenna
(Type 6810). Thus broad-

casters can economically select
the best combination for their
situation. Both antennas are
rugged, broadband, and have
excellent electrical properties.
They're presently in service in

all environments with
exceptional results.
Contact CCA and
we'll provide you with
technical data and a
list of users.

CCA

CCA Electronics Corp.
716 Jersey Avenue

Gloucester City, N. J. 08030
Telephone: (609) 456-1716

LETTERS O

MBA President's Message

Hurricane Camille-Mississippi's
greatest disaster . . . Mississippi
Broadcasting's finest hour. The hur-
ricane alert and early build-up of
high winds and tides by the Gulf
Coast stations-the broadcast by
other stations who remained on air
all night long to advise of the path
and preliminary reports of destruc-
tion-the compassion and trauma of
the reporting of death and damage
by the most destructive hurricane in
history followed by the reports of
emergency relief provided to the
Coast-broadcasters of Mississippi
and surrounding states rallied to the
cause.

The all night efforts of all of the
Coast stations to return to the air
with makeshift antennas, transmit-
ters, emergency generators and
patched together equipment (which
provided the only communications
on the Coast via transistor radios
when telephone lines and electricity
were out for days in many areas) is
a tribute to the dedication and stam-
ina and ability of those Gulf Coast
broadcasters. The stations through-
out the state, who rallied to the fast
changing emergency needs on the
Coast and assisted in the early days
in gathering and sending water, ice,
milk, nonperishables and clothing,
helped to provide emergency relief.

Stations rushed into the stricken
area to provide relief, not only for
its victims but for their broadcast-
ing comrades. Transmitters, turn-
tables, transmitter supplies, anten-
nas, generators, cameras and much
needed moral support were given to
the Gulf Coast stations by fellow
broadcasters. The public service ef-
forts are countless.

And then came "We Care." Never
before has such a state-wide emer-
gency committment been made by
broadcasters to coordinate the con-
cern and the desire to help of all
Mississippians. The cooperation
and, indeed, the above -and -beyond
effort will be legend. Stations can-
celled all other public service an-
nouncements, directing relief to the
victims on the Coast. Stations pre-

empted commercial commitments to
to provide special assistance and in-
formation pertaining to the relief
effort and reporting the wreckage
and wrath of Camille. Multi -station
markets cooperated in preparing for
the "We Care Sunday" program
throughout the state to raise money
in each community in the name of
"We Care." Only through respon-
sible and immediate reaction by
broadcasters could this effort have
attained the success it did.

Through cooperation with the
Mississippi Municipal Association,
utilizing existing administrations,
pick up points (city halls, fire sta-
tions, etc.) and transportation to the
Coast via municipal vehicles, "We
Care" provided the instant non -du-
plicated direction through which
emergency efforts could be chan-
neled. The news services, Associ-
ated Press and United Press Inter-
national cooperated whole-heartedly
in keeping broadcasters informed of
the plans and policies regarding
"We Care."

The state-wide FM Network pro-
vided entertainment and participa-
tion by state officials to all Missis-
sippi radio stations. The Jackson
program, which had grown to unex-
pected proportions with the addi-
tion of many top name talents, was
carried by many stations at their
own expense, including: Biloxi;
WREC, Memphis; and Mobile. Sta-
stations in New York; Washington,
D.C.; Topeka, Kansas; Detroit,
Michigan; St. Petersburg, Florida;
New Orleans and others carried vid-
eo tape portions of the telecast. The
highlight of the state-wide broadcast
occurred when Bob Hope spoke di-
rectly with the President of the
United States live from the stage of
the Mississippi Coliseum. "Where
there is need . . . there is Hope."

Now the reporting of the courage
and heart of the Mississippi Gulf
Coast must continue to be told . . .

for certainly that part of our state
is as vital as any. Its rebuilding re-
juvenated by President Nixon's visit
can and must be assisted by those

8 BROADCAST ENGINEERING



Tape-Athon 900 Portable

&\,-\-VA,
C)1.- CRiCA\  all

%ie.
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Tape-Athon 900 Rack Mounting

Tape-Athon's Model 900 Recorder/Repro-
ducer 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 equip-
ment per dollar than any machine around.
Write for brochure TA 250 and a quote.
Then we'll do our thing.

Tapt-Atitett,ery.
Tape-Athon 900 Console

Circle Number 8 on Reader Reply Card
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KNOCK
IT OFF?

YOU CAN'T...

.

.

YOU
HAVE

TO
TURN AEL's

IT FM-20KB
OFF!

transmitter
capability

TRANSMITTER
If you're interested in fail-safe

transmission around the clock,
the FM-20KB is for you.

Built-in standby capabilities
and an easy -access

cabinet loaded full of
exciting features. Here are

but a few: New solid state
exciter, two tube design.

AMERICAN ELECTRONIC LABORATORIES, INC.
P.O. Box 552, Lansdale, Pa. 19446  PHONE: 215/822-2929 TWX: 510/661-4976

in broadcasting. I recall a sign over
the stage at our last convention . . .

"It's Great to be a Broadcaster."
It's great to have the opportunity to
be of such service at a time of need
for the people of Mississippi. We
should all be grateful and ever mind-
ful of that responsibility. Because
we, as broadcasters, cared, we were
able to make a lot of other people
care-and that's a nice thing to
remember.

Bob McRaney, Jr.
MBA President
WLBT, Jackson

Dear Editor:
Although New Orleans had winds

of 80 miles per hour in gusts from
hurricane Camille, there was no
damage suffered by any radio sta-
tion in the city. Daytime stations like
us and KPBC in Port Sulphur, La.,
which is south of us, remained on
the air throughout the night under
a "state of emergency" conditions.
We operated with our own genera-
tors and handled all night special
bulletins and orders from Civil De-
fense, Red Cross, the Mayor's of-
fice, etc. Both our FM and AM sta-
tions rendered this service on a sus-
taining public service basis, for
which we have received many ex-
pressions of appreciation from many
sources by phone, telegram and
mail.

There is no doubt that thus far
this hurricane has proved to be one
of the worst in our history having,
completely devastated the Missis-
sippi Gulf Coast area, just 60 miles
from us. We were lucky beyond
words. New Orleans suffered broken
trees, downed power lines and
broken communications, but no ma-
jor damages. Radio and TV stayed
on to render as good a service as
possible and we were proud to be
part of it.

George A. Mayoral, Pres.
Station WJMR
New Orleans, La.

Camille Coverage

Continues

On Page 38

Of This Issue

Circle Number 75 on Reader Reply Card
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For the finest
in solid state amplifiers

...look and listen
to Gates

AUTOMATIC GAIN CONTROL AMPLIFIER
The most flexible unit you can buy! Features include: Selective "fast, medium, slow"

recovery times; a better than 30:1 compression ratio; up to 15 dB expansion; separate

expansion and compression disable switches; separate input and output

attenuators. All silicon solid state and
field tested. Model No. 994-6629.

FM LIMITER
Instant peak control! Features include: 30 dB extended control range; fast attack time;
low distortion; selectable "fast, medium, slow" recovery times; a higher than 30:1
compression ratio; separate input and output attenuators: readily accessible circuit

components; unique dynamic recovery
circuit. All silicon solid state and
field tested. Model No. 994-6631.

AM PEAK LIMITER
Peak limiting without clipping! Features include: 3 to 5 micro -second attack time; 30:1

compression ratio allows 99.5% negative modulation without over -modulation; automatic

phase reversal with asymmetrical limiting and positive peak modulation levels of 110% or

120% with negative peaks limited
to 100%. Completely solid state and
field tested. Model No. 994-6543.

For more information, write Gates Radio Company,
Quincy, Illinois 62301. G A mirEs

A DIVISION OF HARRIS-INTERTYPE

November, 1969
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RUNS CIRCLES AROUND

FM ANTENNAS

FOR BETTER RECEPTION

JAMPRO advanced technology has de-
veloped another industry "first"! A circu-
larly polarized FM Antenna with variable
horizontal to vertical gain ratios! Jampro
will adjust the ratio to your exacting
specifications for the best possible re-
ception performance available-Reception
to the outer fringes, and to more auto FM
receivers, too.

EXCLUSIVE DIGITAL TUNING END STUBS
allow lower VSWR on your tower (GUARAN-
TEED under 1.1 to 1), and field trimming to
1.08 to 1, 200 KC.

AVAILABLE IN EITHER PARALLEL OR SHUNT
FEED SYSTEMS.

Write for full specifications or make a

circular motion on your phone dial-Call
Jampro today. (916) 383-1177

J A M P R so]
ANTENNA COMPANY

A DIVISION OF COMPUTER EQUIPMENT CORP

6939 Power Inn Road
Sacramento, California 95828

9ZI NEWS

New Application Rules Proposed

New, more restrictive rules gov-
erning acceptance of applications for
new standard broadcast stations and
for major changes in facilities of
authorized stations have been pro-
posed by the Commission. In a com-
bined Notice of Proposed Rule
Making and Memorandum Opinion
and Order the Commission also pro-
posed to regard both commercial
FM and AM as part of a total aural
service; and to accept Class IV re-
quest for power increase for a year
from September 4, 1969, regardless
of domestic interference.

The proposed rules would require
that applications for new daytime
stations, or major changes in day-
time or nighttime facilities, provide
a service to 25 percent of the pro-
posed service area or 25 percent of
the population within the area. The
existing FM service of 1 mv/m or
greater intensity, as well as AM ser-
vice, would be taken into consider-
ation in determining whether a sub-
stantial area or population would
receive first primary service. Ap-
plicants for new facilities, but not
for major changes, would have to
show that there is no FM channel
available and unoccupied that could
be used by an FM station which
would serve substantially the same
unserved area proposed to be served
by the AM station.

The Notice of Proposed Rule
Making and Memorandum Opinion
and Order terminates Docket 18138,
a pending rule making proceeding
dealing with the handling of appli-
cations for new Class IV stations,
and consolidates it into the present
proceeding. In a separate order the
Commission amended Note 2 of Sec-
tion 1.571 of the rules to lift the
"freeze" on applications by existing
Class IV stations for power in-
creases and on applications for new
or changed facilities in Alaska. (A

Class IV station is limited to 1 kilo-
watt power daytime, 250 watts
power at night, and can operate full
time if desired.)

The Commission proposed that
for one year, effective immediately,
existing Class IV stations should be
permitted to seek increases in power
to the permissible maximum with-
out regard to domestic interference
caused or received, subject to the
provisions of Section 316 of the
Communications Act. Afterward,
they would be governed by the same
rules as other stations. Applications
for new Class IV stations would be
also governed by the same rules as
other stations. Unlike the existing
Class IV power increases, the
"freeze" on new Class IV applica-
tions would continue pending rule
making.

It was also stated that Alaska has
few AM stations in relation to the
large area involved. The only inter-
ference tests for Alaskan applica-
tions would be whether the proposed
facilities would cause objectionable
interference to existing stations, as
prohibited in Sections 73.37 and
73.182(0) of the rules, and would
meet "certain standards as to inter-
ference received necessary to in-
sure reasonable efficiency of opera-
tion".

On July 17, 1968, the Commis-
sion amended its rules to bring a
limited halt, or "freeze," to the ac-
ceptance of AM applications pend-
ing rule making, noting a continu-
ing proliferation of new AM sta-
tions, a consequent depletion of re-
maining AM spectrum space, and
an increasing demand for new FM
facilities. They explained that the
present rule making notice contains
the revision of AM assignment rules
discussed in the "freeze" order.

Also cited was the present im-
(Continued on page 14)
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Attention TV Stations:

We've got news for you!
FILMLINE'S professional color film processors

now available for TV NEWS
The FILMLINE Models FE -30 and FE -50 are exciting new color film processors designed specifically for use
in television station news departments. The design is backed by Filmline's reputation as the world's
leading manufacturer of professional film processors for the commercial motion picture laboratory industry.

Now for the first time the television industry can enjoy the benefits of professional caliber equipment
incorporating exclusive FILMLINE features that have paced the state-of-the-art in commercial laboratories,
at a cost lower than processors offering less.

Atter you check these exclusive Filmline features you'll want
to install a Filmline processor in your news department NOW!

MODEL FE -50:
16 mm Color Processor

for Ektachrome Film, Speed
50 FPM.

$22,500

"FILMLINE OVERDRIVE FILM TRANSPORT SYSTEM"

This marvel of engineering completely eliminates
film breakage, pulled perforations, scratches and
operator error. The film can be deliberately
stalled in the machine without film breakage or
significant change of film footage in solutions.
The heart of any film processor is the drive
system. No other film drive system such as

sprocket drive, bottom drive or simple clutch
drives with floating lower assemblies can give
you the performance capability of the unique
Filmline Overdrive Film Transport System.

"TORQUE MOTOR TAKE-UP" gives you constant film
take-up and does not impose any stress or strain
on the film itself. Completely independent of the
film transport system. This FILMLINE feature is
usually found in professional commercial pro-

cessors but is incorporated on the FE -30 and

All prices F.O.B.
MILFORD, CONN.

FE -50 models as standard equipment. Don't
settle for less!

"TEMP -GUARD" positive temperature control sys-
tem. Completely transistorized circuitry insures
temperature control to well within processing
tolerances. Temp -Guard controls temperatures ac-
curately and without the problems of other
systems of lesser sophistication.

"TURBO -FLOW" impingement dryer. Shortens dry -
to -dry time, improves film results, and carefully
controls humidity content of your valuable (and
sometimes rare) originals. Immediate projection
capability is assured because the film dries flat
without the usual curl associated with other

film processors.

"ZERO DOWN TIME" The reputation of any film
processor is only as good as its reliability. The

MODEL FE -30:
16mm Color Processor for

Ektachrome film. Speed 30

PPM $16,400

combination of the exclusive and special added
Filmline features guarantees trouble -free opera-
tion with absolute minimum down -time and with-
out continual operator adjustments. Recapture
your original investment in 2 years on mainten-
ance savings alone. Filmline's "Push the button
and walk -away processing" allows inexperienced
operators to turn out highest quality film.

"MATERIALS, CONSTRUCTION AND DESIGN" All
Filmline machines are constructed entirely of

metal and tanks are type 316 stainless steel,
heliarc welded to government specifications. The
finest components available are used and rigid
quality control standards are maintained.
Compare Filmline features to other processors
costing more money. Feature -by -feature, a careful
evaluation will convince you that Filmline offers
you more for your investment.

Additional Features included in price of machine (Not as extras).
Magazine load, daylight operation  Feed -in time delay elevator (completely accessible)  Take-up time delay
elevator (completely accessible)  Red brass bleach tank, shafts, etc. Prehardener solution filter  Precision
Filmline Venturi air squeegee prior to drybox entry  Air vent on prehardener  Solid state variable speed D.C.
drive main motor  Bottom drains and valves on all tanks  Extended development time up to two additional
camera stops at 50 FPM  Pump recirculation of all eight solutions thru spray bars  Temperature is sensed in
the recirculation line  All solutions temperature controlled, no chilled water required  Built-in air compressor
 Captive bottom assemblies assure you constant footage in each solution  Change over from standard develop-
ing to extended developing can be accomplished in a matter of seconds  Impingement dryer allows shorter put
through time.

Partial listing of Filmline Color Installations: - NBC- New York,
NBC- Washington, NBC- Cleveland, NBC- Chicago, CBS & ABC Net-
works, Eastman Kodak, Rochester.
Laboratories: De Luxe Labs, General Film Labs (Hollywood), Pathe-
Labs, Precision Labs, Mecca Labs, Color Service Co., Capital Film
Labs, Byron Film Labs, MGM, Movie Lab, Lab -TV, Technical Film
Labs, Telecolor Film Labs, Guffanti Film Labs, A -One Labs, All -
service Labs, NASA Cape Kennedy, Ford Motion Picture Labs.

TV Stations: WAPI-TV, KTVI-TV, WXYZ-TV, WTPA-TV, WBTV-TV, WEAT-
TV, WMAL-TV, WSYR-TV, WDSU-TV, WVUE-TV, WJXT-TV, WTOP-TV,
WAVY -TV, KTAR-TV, WTVR-TV, WFBC-TV. WMAR-TV, WCKT-TV, WAVE -
TV, WCPO-TV, WAPA-TV, WCIV-TV, WJIM-TV. WWL-TV, KYW-TV, KETV-
TV, WNBQ-TV, KSLA-TV, WSAZ-TV, WHP-TV, WHCT-TV, WTWO-TV.

[CORPORATION
MILFORD, CONNECTICUT

"When you buy quality Filmline Costs Less"

Dept. BN-69

Send for Literature.

Time & Lease
Plans Available.
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(Continued from page 12)

New Application Rules For AM Stations

portance of FM and the desirability
of encouraging its development by
channeling into it the capital and
interest available to aural broad-
casting. They found compared to
additional daytime AM facilities
(which most AM applicants seek),
FM provides a fulltime service
which the daytime AM outlet
cannot provide. Compared to new
nighttime AM proposals, FM has a
general greater range and stations

can be assigned without adding to
interference on the channel as nearly
all nighttime AM facilities do. FM
technically provides better service
than AM, because it is freer from
interference, and with stereo and
Subsidiary Communications Author-
ization capability the FM assign-
ment process is more orderly and
cheaper for both the Commission
and the applicants. FM does not re-
quire laborious individual evaluation

The Spotlight Is on

Superior Tape Cartridge Recording
and Playback Equipment

Model 500 C Model 400 A

Model 500 CR

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

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

All 500 C models carry iron -clad full -year guarantees.
ECONOMICAL 400 A SERIES-Now even the smallest stations can enjoy Spotmaster

dependability with the low-cost, all solid state 400 A series, available in compact record -play
and playback -only models. Performance and specifications are second only to the 500 C series.

For complete details about these and other Spotmaster cartridge units (stereo, delayed -
programming and multiple -cartridge models, too), write, wire or call
today. Remember, Broadcast Electronics Is the No. 1 designer/producer
of broadcast quality cartridge tape equipment.... worldwide!

BROADCAST ELECTRONICS, INC.
8810 Brookville Road, Silver Spring, Maryland 20910; Area Code 301, 588-4983

of interference and design of expen-
sive directional antennas.

Several shortcomings were found
in the present AM assignment pro-
cess. It was stated that the great
majority of applications pending and
recently granted "are for new or in-
creased daytime facilities which do
not provide nighttime service to any
of the areas they propose to serve,
and preclude use of this and adja-
cent frequencies in the community
and area by fulltime stations. . ."
Less than three percent of the appli-
cations pending before the 1968
"freeze" proposed to serve the ap-
preciable unserved area, and while
a majority of the applications for
new daytime -only stations are for
communities without a local AM
outlet. Less than half can be granted
because of mutual exclusivity be-
tween applications. Many of these
communities are small, and many
of the applications for larger com-
munities that will require considera-
tions as to whether they are really
applications for the community spe-
cified or for stations primarily serv-
ing a larger nearby city. Most AM
applications are for communities
with two or more existing stations.

They also believe that the pro-
posed rule changes will permit ac-
ceptance, consideration and grant
only those applications which will
make a substantial contribution to
improving aural radio service, and
will permit fuller utilization of avail-
able spectrum space.

FCC May Give Okay
To Use Of CB'ers

Amendment of the Citizens Radio
Service Rules (Section 95.83(a)
(14) ) to permit citizens radio sta-
tion licensees to transmit informa-
tion on highway conditions to broad-
cast licensees or organizations (such
as American Automobile Associa-
tion or a REACT organization) fur-
nishing such information to broad-
cast facilities, has been proposed
in a Notice of Proposed Rule Mak-
ing (RM-1388).

The Commission pointed out that
the communications would involve
the transmission of road condition
information only, and directed at-
tention to Section 95.38(a) (7) which
prohibits the carriage of program
material by a citizens radio station
for live or delayed retransmission by
a broadcast station.

14 BROADCAST ENGINEERING



WANT TO TAKE THE GAMBLE OUT OF
VIDEO TAPE DROPOUTS?

LET 3M's DROPOUT PROFILE RECORDER
KEEP YOUR BEST TAPES IN THE RACE

Now for the first time it is possible with the 3M
Brand Dropout Profile Recorder to evaluate drop-
out rate and annoyance factor during normal on-
line playback, and to obtain a permanent strip -chart
record for future reference. This enables you to
decide when quality degradation has reached the
point where the tape should be retired.

There's no fooling the Dropout Profile Recorder.
It displays the true condition of a tape electroni-
cally even while the same tape is being dropout -

compensated during broadcast to achieve accept-
able visual quality.
As you can imagine, the logical companion to the
DPR is the 3M Brand Dropout Compensator. The
DOC electronically supplies full -color replacement

of lost video information. But dropout compensa-
tion can go only so far. When tape damage exceeds
acceptable levels, the Dropout Profile Recorder is
the only reliable way to decide on future usability.

The entire record for a one -hour video tape occupies
only five inches of strip chart on the DPR. This
chart can be evaluated at a glance. It can then be
torn off and stored with the tape.

There are several additional features of the DPR
which are described in our DPR brochure. (We'll
send you a brochure on the DOC also, in case you
are interested.) Drop us a line. Better still, call our
DPR Information Phone at (805)482-1911 ext. 216
and request the brochures.

Mincom Division 3 COMPANY

November, 1969

300 SOUTH LEWIS ROAD  CAMARILLO. CALIFORNIA 93010
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STL Tapes Measure Up!

One reason why STL tapes measure up to
published standards is the professional
pride of specialists using equipment de-
signed exclusively for test tape produc-
tion.
STL 1/4" test tapes are top quality, full -
track alignment tapes for playback equal-
ization adjustment and accurate phase
reference.
Available in three speeds -3.75, 7.5, or
15 ips at $21 each. Shipped same day
order received.

FOR A SOUND BUY, MAKE TABER
YOUR TAPE HEADQUARTERS!

Call or WriteTA B E R
MANUFACTURING AND

ENGINEERING COMPANY
OAKLAND INTERNATIONAL AIRPORT, BLDG., L.821
P. O. BOX 2365  OAKLAND, CALIFORNIA 94614

Telephone (415) 635-3832
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Driving without
safety belts
is really asking
for it.

Advertising contributed rd
for the public good

Study Shows Ownership Limits

Will Not Affect Competition

To prohibit ownership of more
than one radio or television station
or newspaper in a single market
would be "detrimental to the public
interest" and contrary to objectives
of the Federal Communications
Commission, a study conducted for
the National Association of Broad-
casters reveals.

Such limitation would not in-
crease balanced competition, nor en-
courage diversity of news and pro-
gram sources and in-depth public
service programming as the Com-
mission desires, the study concludes.
It also revealed that the mass media
"have less influence on thought and
behavior than is popularly believed,
and are more likely to reflect and
reinforce existing attitudes than to
change them."

The study, "The Effects of Com-
mon Ownership on Media Content
and Influence," was commissioned
by NAB following the FCC's pro-
posal to limit common ownership
of mass media outlets in the same
market.

The findings show that in the vast
majority of cases, particularly in
medium and large markets, common
ownership of several media outlets
is favorable to the public interest.

In markets where there is influen-
tial competition and where no com-
mon owner can achieve a dominant
position, "the substantial resources
available to commonly -owned media
enables them to provide better ser-
vice to the public and to maintain
higher standards of business ethics
and public service." Balanced com-
petition, the study shows, will not
be achieved by limiting ownership
to single media outlets.

"Rather, it is important to con-
sider the particular media operat-
ing in a market, and to encourage
the growth of singly- or commonly -
owned media which have sufficient
resources to provide effective ser-
vice, and yet are comparable in
media influence and audience
share."

It is said that in many cases, lim-
iting common ownership or forcing
divestiture "would lead to a de-
crease in both diversity and validity

of news and information, and a re-
duction in the quality of entertain-
ment and public service program-
ming."

The media then would be forced
to rely very heavily on the same few
news and program sources, such as
networks and wire services, and
would not have resources sufficient
to develop meaningful local origina-
tion programming. The result would
be concentrated in fewer hands,
rather than more hands.

The study recommends that the
Commission or Congress develop
flexible guidelines which would take
into account particular market con-
ditions, the nature and influence of
present and anticipated competition
and economic and organizational re-
sources of media owners.

Regarding influence of the mass
media on public thought and be-
havior, the study reported that "the
popular myth that a strong media
message by itself can change atti-
tudes or behavior is not supported
by the evidence."

It said the audience predisposing
attitudes combined with their op-
portunity for choice and their eco-
nomic behavior gives them signifi-
cant influence over the content of
the media. "The content of the me-
dia," the report stated, "to a great
degree reflects and reinforces public
attitudes and behavior rather than
molds them."

The report was prepared by
George H. Litwin, assistant profes-
sor of the Harvard Business School
and William H. Wroth, research di-
rector of Intermedia Systems Corp.
They were assisted by Neil M. Moss,
managing director of the Motivation
Research Group, a division of the
Behavioral Science Center of the
Sterling Institute.

Get Results
With Classified Ads

In
Broadcast Engineering
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Now..
the Innovators

give your
TV movies

Plumbicon color

`Trade Mark for
televis on
camera tubes.



Norelco PCF 701:
The only 3-Plumbicon
film camera.

There's 80% of a PC -70 inside it.

Film chain color was never so good before. The
Norelco PCF-701 Color Film Camera gives all films,
of any color balance, the color fidelity that the PC -70
studio camera gives to prime -time shows!

Key reason: they're both basically the same ad-
vanced camera. The PCF-701 is the only 3-Plumbicon
color film camera. Like the PC -70, it's the color
standard other cameras strive to match.

To get the most out of film, the PCF-701 also has
exclusive features the PC -70 doesn't. Examples: The
only built-in Automatic Light Control. And a Linear
Matrix unit that facilitates accurate reproduction.
With any other color camera these are separate
extras. Inconvenient. Expensive.

Also built in: a lazy-susan picture monitor on top,

The same Plumb towfor TV's ir-e *Mr.

The same solid-state
electronics on inter-
changeable circuit boards.

a side -mounted waveform monitor, plus drawer -
mounted registration and operation panels. Signal -
checking and set-up are easier. All controls and
monitors can be mounted separately in racks or con-
soles if desired.

The PCF-701 has a multiplexer specifically de-
signed for it...our PCM-800. With this combination,
for the first time in color TV, slides can be supered
over film on the same film island.

With its PC -70 inside, the PCF-701 is easily the
most advanced color film camera available today. If
you already have a PC -70 outside, in your studio, it's
even better. Because you already have a complete
maintenance set-up for the PCF-701.



Ncrelczes PCM-800 Multiplexer is de-
signed speciftcally for the PCF-701 Film
Caner3. Slides car. be supered cilfsr filrr
on the same film island for the firet time
In ::olcr TV. *Trade Pla-k for television camera tubes.



Norelco
turnkey mobile units

on the move.
VIDEO INSTAR PRODUCTIONS, INC.

NORTHWEST ri" -

TELEPRODUCTIONS ei%Ilra(0-WCO

Hollywood Video Center

Eastern Video
Production Services, Inc

MOBILE COLOR, INC.

El]

()BILE COLOR, INC.

111

The swing to Norelco for ready -to -go mobile vans,
from 27 to 40 feet, is due in large part to the color
camera capability of Philips Broadcast.

This is the home of the all-time star performer, the
Norelco PC -70. It is the home of the PCP -70 "Little
Shaver" portable camera, and the PCF-701 film chain
-both close kin to the PC -70. Add to that the non -
viewfinder PCB -701, and the new, digitally controlled
PCP -90 "Minicam" portable, and you have an un-
matched capacity for meeting television's demands
for the highest quality and the utmost versatility.

All are Norelco 3-Plumbicon color cameras, with
the technology that has swept the industry. The most
wanted, most used, and most imitated color cameras
in the world.

Since Philips Broadcast delivered its first turnkey
40 -ft. color unit last year-ahead of schedule-other

forward -looking producers have turned to Norelco
for full vans as well as studios. This does not include
the scores of vans already using PC -70's.

For vans and studios-complete and ready to
operate-talk first with the innovators, the systems
men from Norelco.

PHILIPS BROADCAST

EQUIPMENT CORP.

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

A NORTH AMERICAN PHILIPS COMPANY®



NAEB Institute
Scheduled For
January 25-28

The professional success of two
recent Educational Broadcasting In-
stitutes on the maintenance and op-
eration of helical scan video record-
ers -reproducers has prompted the
National Association of Educational
Broadcasters to schedule another In-
stitute on this subject in Raleigh,
N.C., January 25-28. The meeting
will be held at the Sir Walter Ra-
leigh hotel. The EBI concept was
launched last year by the NAEB to
provide training in specific areas for
persons working in educational
radio and television.

The Institute on video tape re-
corders is an intensive 30 -hour
course designed by the NAEB pri-
marily for the audiovisual technician
who is responsible for the operation
of such equipment. The course, ac-
cording to James Fellows, NAEB
director of Research and Develop-
ment, assumes no prior training in
video recording on the student's part
and only an elementary knowledge
of television systems in general. In
addition to the helical scan video
recorder course, past EBI's have
been conducted on the principles of
supervisory management. Future In-
stitutes are in the planning stage
at NAEB to accommodate a variety
of professional subjects and meet
the needs of increasingly effective
professional development, Mr. Fel-
lows said.

FCC Consolidates
Ed. Applications

Mutually exclusive applications
for construction permits for a new
noncommercial educational FM sta-
tion in Washington, D.C., filed by
Pacifica Foundation (BPED-896)
and National Education Foundation,
Inc. (NEF), (B P ED- 1 0 1 2) , have
been designated for consolidated
hearing by the Commission.

Pacifica is the licensee of non-
commercial educational stations
KPFA (FM) and KPFB (FM),
Berkeley, Calif.; KPFK (FM), Los
Angeles and is sole stockholder of
WBAI, Inc., the licensee corpora-
tion of WBAI (FM), New York,
New York.

EDUCATIONAL

111111TIEamb

Looking Inside Non -Commercial Broadcasting
By Mike Smith

Colorado Finds ETV Answers
In Narrow Band TV System

Television pictures and sound
via telephone voice and data grade
circuits are the objectives of experi-
ments around the United States. One
such experiment is taking place at
the Colorado State University in
Fort Collins, Colorado where nar-
row band television signals are being
transmited over about 150 miles of
leased telephone circuits to North-
eastern Junior College in Sterling,
Colorado.

A schedule 3003 data conditioned
line was used for the video signal
and conventional voice -grade lines
for audio. The voice channel was
open from the lecturer to the stu-
dents and the channel was reversed
for questions by throwing a switch
at the remote location.

The video transmitting equipment
consists of an industrial grade tele-
vision camera with a positive inter-
lace. The composite video signal is
fed into a Colorado Video Indus-
tries model 201B video converter,
which samples the real time, 10
MHz, video signal and compresses
the bandwidth down to 1,000' Hz.
The narrow band video signal then
modulates a simple FM transmitter
to provide a frequency variation be-
tween 2,000 and 2,500 Hz in a
manner very similar to that used
by "desk top" facsimile machines.
The modulated audio carrier is then
connected to the phone lines for
transmission.

The receiving terminal in Sterling
consists of a small demodulator
which recovers the narrow band
video signal and applies it to a
CVI model 220B video convertor.
The 220B converts the 1,000 Hz
information back upwards to stan-
dard 525 line television rates and
stores the resulting signal in a mag-
netic disc memory so that pictures
may be reproduced indefinitely on a

conventional TV monitor.
The picture transmission time of

one minute provides a reproduced
image with about 220 lines of reso-
lution. The one minute per picture
transmission time is due to the tele-
phone line characteristics used, and
with wider band circuits, such as
the schedule AA broadcast service
(50 to 8,000 Hz) six second picture
transmission times are practical.

Colorado Video Industries, man-
ufacturer of the hardware, states that
the narrow band system is readily
adaptable to color.

Another system is currently in
service between the River Forest
State Bank & Trust Company and
the local police department in River
Forest, Illinois. The system trans-
mits pictures over a single pair of
22 gauge voice grade telephone lines
from the bank to the police station
by utilizing a scramble-unscramble
technique, and special input/output
amplifiers. The signal from a vidi-
con camera is split, and the two
signal halves, 180° out of phase,
are sent over a single pair of 22
gauge telephone cable wires. No
cross -talk is created between the TV
transmitting pair and the other
phone lines, and the system retains
high video fidelity. The resolution
is reported to be as high as 875
lines.

The system, utilizing Grundig
Electronics, was installed by Hiett
Electronics, Inc. of River Fores,
Other Grundig systems utilized and
tested in Canada have proven them-
selves over distances ranging from
11,000 to 15,000 feet.

The key factor in these develop-
ments is the possibility of substan-
tial reductions in transmission line
costs by utilizing existing telephone
voice and data circuits as opposed
to specially installed coaxial cables.
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CROWN
SX811

THE QUALITY AND
RUGGEDNESS NEEDED FOR
STUDIO USE ... AT A PRICE
LITTLE MORE THAN THE
SEMI -PRO RECORDERS.

DEPENDABILITY
built for 10 years minimum continuous
service
electronics recognized for industry
supremacy
construction "rugged enough to withstand
parachute drops" (Audio 4/68)
all silicon transistors and tantulum
capacitors

SIMPLICITY
true straight-line threading with no arms
computer logic control never breaks tape
modular construction for instant servicing
non -mechanical brakes never need adjusting
only ten moving parts in transport

PRICE
under $1500 for SX800 series, mono or
stereo (as described)
under $1000 for SX700 series, mono or
stereo (same features and construction less
computer logic control)
under $600 for SP700 series players only,
mono or stereo

Write Box 1000, Elkhart, Ind., 46514

Aimmelm/7"14e77.0
MADE ONLY IN AMERICA
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SCS Service At KSJR-FM
Aids Minnesota Blind People

Educational FM station KSJR
and KSJN FM, near Minneapolis
and St. Paul, Minnesota, are utiliz-
ing SCA frequencies to program a
service exclusively to a growing por-
tion of the nearly 8,000 legally
blind people in Minnesota. While
the utiliaztion of subcarriers is not
novel, this application has some very
meritorious objectives.

One of the chief advantages of
this radio service is elimination of
the time lag between the reality of
today's fast paced news and the con-
version to an dissemination of the
braille stories. The blind person can
cope with braille digests about 80
words a minute, while listening to
radio and to specially prepared
transcriptions enables him to absorb
175 words per minute. Experiments
with speech compression will begin
soon so that even more information
can be packed into a minute in an
intelligible fashion. Additionally, a
telephone exchange of ideas and so-
lutions to problems which are pe-

culiar to blind persons can become
a reality through radio.

Nearly 1,000 special sets, manu-
factured by Sarkes-Tarzian, are in
use in the St. Paul -Minneapolis area.
The sets are equipped with an ear-
phone jack, a whip antenna, an ex-
ternal antenna terminal and a fine
tuning control, and receive both the
subcarriers and the main carriers of
KSJR and KSJN FM. These are
made available without charge to
qualifying individuals by the Min-
nesota State Services for the Blind.

Copyrights cause little problem
because the audiences are pre -se-
lected with subcarrier transmission,
and the Radio Talking Book has
been able to avoid federal copyright
restrictions in the presentation of
newspapers, magazines and books.

The costs of station overhead and
the use of transmission relay equip-
ment have been calculated at $6.00
per hour, and have been borne by
the Minnesota State Services for the
Blind.

Campus Station
Jumps To 5000 Watts

Thousands of Monroe County
residents will have greater access to
the intellectual and cultural re-
sources of the University of Roches-
ter this fall when WRUR-FM, the
campus radio station, increases its
transmitter output power from 10
watts to 5,000 watts and its effec-
tive radiated power from 12 watts
to 20,000 watts. When its power
goes up, the station will become
stereophonic. It will be the third
stereophonic station in Rochester.
It will also operate at a new fre-
quency -88.5 megacycles.

Senior Jeff Portnoy, WRUR sta-
tion manager, received permission
from the Federal Communications
Commission to install the necessary
equipment. He expects the power
boost to go into effect by Thanks-
giving.

The station, which broadcasts at
90.1 megacycles, currently reaches
only persons living within about two
miles of the River Campus. The in-
creased wattage will allow it to cover

all of Monroe Country.
Portnoy said that the more power-

ful station will benefit area resi-
dents as well as campus listeners,
since WRUR will be able to attract
more community leaders and pro-
fessors for its interview, discussion,
and lecture programs. The station's
programming also includes a wide
range of classical, jazz, folk, and
rock music and all UR football and
basketball games.

New Viewpoint-WRCJ
Providing "a new viewpoint to the

operation of an educational radio
station" is the aim of FM station
WRCJ in Reading, Ohio. What
makes WRCJ's viewpoint unique is
the station's staff-all but three of
the staff positions are held by high
school students.

According to Jeffery Fritz, senior
chief engineer, the primary respon-
sibility for operation of the station
rests with the students. Fritz, Den-
nis Richter, programming assistant,
and John Perin, general manager,
generally serve in an advisory posi-
tion.
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SPOTMASTER
Tape Cartridge

Winder

The new Model
TP-1A is a rugged, dependable and
field tested unit. It is easy to operate
and fills a need in every station using
cartridge equipment. Will handle all
reel sizes. High speed winding at
221 ;" per second. Worn tape in old
cartridges is easy to replace. New or
old cartridges may be wound to any
length. Tape Timer with minute and
second calibration optional and
extra. Installed on winder or avail-
able as accessory. TP-1A is $99.50
with Tape Timer $124.50.
Write or wire for complete details.

BROADCAST ELECTRONICS, INC.
8800 Brookville Road

Silver Spring, Maryland

New D&S
Cradle Head

Pat. Pending.

The heavy-duty head with
a lightweight price.

The new D&S cradle head incorporates the
basic engineering principles of the more ex-
pensive models at a price that is within every -
ones budget. They are built to high standards,
capable of controlling heavy cumbersome
cameras with ease and safety and will meet
all your requirements.

 Cradle rolls on needle bearings...slides on
walls of Teflon  Friction drag adjustments 
Pan handle adjusts to any angle  All cradle
heads are designed especially for cameras
with cables located at the rear bottom of the
camera  Easy to lock  Smooth pan action 
Ideal for cameras weighing up to 100 lbs.

For literature write:

DAVIS & SANFORD
24 Pleasant St., New Rochelle, N.Y.

Dept. B.E.

British Study

Is Critical of U.S.

Ed. Broadcasting

A three-month study of educa-
tional technology in the United
States by David Smeeton, education
correspondent for the British Broad-
casting Corporation, has left him
with the impression that American
innovations and ideas in education
are not being communicated effec-
tively to ordinary people, parents,
and even teachers. Smeeton's evalu-
ation was published in the August
issue of the "Educational Broadcast-
ing Review". He maintains that
"there is a wealth of lively and in-
tensely interesting information to be
communicated to people, not only
about educational changes them-
selves, but why they are taking
place."

Stressing the necessity that all
people be informed about their ed-
ucational system as it progresses
through constant evolution, Smeeton
proposes a method for establishing
a continuing dialogue among educa-
tors, factual reporting on innova-
tive projects and the availability of
information on education to the gen-
eral public in language it can un-
derstand.

According to Smeeton, "The
ETV/PVT stations and the national
NET organization should pool some
money to hire two skilled television -
cum -radio reporters with an under-
standing and enthusiasm for the
world of education, and the broad
spectrum of social change." The
reporters, backed by a production
staff, would travel the United States
to gather information about changes
in education. The information could
then be reported to the public on
a national basis via educational tele-
vision and radio in short time spots
or as full-length programs.

In his opinion such a project
could result in "bringing together
parents and teachers, it could show
teachers in one part of the country
experiences and efforts in another
part that bear directly on their own
problems . . . it could stimulate a
positive debate on education by pro-
viding an educational marketplace
for ideas."

a

sound

investmen
for the Broadcast
Industry.. .

REMOTE CONTROL
MIKE REELS

Specially designed reels. Remote
control by drum, push button or
station relay. 115 volt reversible
chain driven motor. 2 to 8
conductor slip rings available.
150' cable capacity.

POWER CABLE
REELS

I.E.R.'s
level wind
Port -O -Reels
protect and
prevent mike
or extension
cord break-
downs. Up to
400' cable
capacity.

Write for Specification Data on the
most complete line of Remote
Control Reels and Port -O -Reels.

INDUSTRIAL
ELECTRIC
REELS
MOO...ORATE°

INDUSTRIAL

ELECTRIC

REELS
INCORPORATED

1503 CHICAGO ST.
OMAHA, NEBRASKA 68102

Circle Number 18 on Reader Reply Card

November, 1969

Circle Number 19 on Reader Reply Card

23



BELDEN...new ideas for moving electrical energy
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savvy is straight dollars and cents
There are two ways to sell wire and
cable. Item by item without regard for
the collective effect on economy and
operation. And the Belden way: By ex-
ploring the requirements of the entire
electrical system to determine what
package of wire and cable will give the
best overall value for the dollar. We
make every type of wire and cable used
in broadcasting . . . and are continually
introducing new cable and wire innova-
tions. Our Wire Systems Specialists
often can suggest new types of cables
that do a better job . . . or last longer
. . . or give added value. Or provide a

more economical put-up *. What better
dollars and cents reason could there be
to talk to the people who make all kinds
of wire for all kinds of systems? Belden
Corporation, P.O. Box 5070-A, Chicago,
Illinois 60680. Ask for our catalog, and
the reprint article, "Key Questions
and Answers on Specifying Electronic
Cable."

*For example: You can get Belden
cables in a one-piece put-up. No extra
splice due to the usual two-piece put-
up. So: less installation time . . . less
chance for trouble. G <-9
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CATV SCOPE
By Harry Etkin

Ford Proposes Satellite Usage-
NCTA Planning Training Centers

Frederick W. Ford has proposed
the use of space satellites for the
purpose of transporting non -enter-
tainment programs on an inter -con-
nected basis to CATV systems
throughout the country. This pro-
posal would be in complete compli-
ance with the joint proposals of the
staffs of the National Cable Tele-
vision Association and The National
Association of Broadcasters. It
would be an established fact that the
proposals indicate that there shall
be no inter -connection for enter-
tainment type programs.

How does satellite communica-
tions technology relate to the CATV
industry and is there a future for
CATV in this exploding communi-
cations technology? The answers to
these questions are of concern to
every CATV operator and to all
potential investors in the industry.
The CATV industry should defi-
nitely take immediate advantage of
this new technology and become in-
volved in the satellite technology by
participating with the existing
framework of authorizations. The
Communications Satellite Corpora-
tion is authorized to receive and de-
liver signals from other authorized
carriers. Therefore, it is proposed
that the CATV industry become one
of the prime users of the satellite
capability in order to bring more
program options and a diversity of
service to home television viewers
across the nation. The CATV indus-
try should contract for part of the
domestic satellite service to the ex-
tent that it would provide the back-
bone of a trunking system that
would eventually interconnect sev-
eral million CATV subscribers to
provide a selection of program op-
tions that only CATV is designed to
fulfill.

The available service will provide
six additional channels of program-
ming that would be designed pri-
marily for CATV subscribers. The
cable industry can better serve the
communication industry because of
the additional dimension of time
availability, and offers much greater
programming flexibility through the
extensive channel capacity of cable.
A service with excess channel ca-
pacity can devote time to exploring
new or different subject matter.

CATV Plans Satellite Center
As the cable television industry

grows in both size and sophistica-
tion, it is apparent that trained per-
sonnel will be needed to support
the manpower requirements of that
growth. Recognizing this need, the
NCTA has established National Ca-
ble Television Centers. At present
NCTC is almost ready to establish
regional training centers for CATV
personnel. They intend to open the
first of the planned "satellite cen-
ters" by mid -1970 at college's which
currently have adult night school
programs. The first "satellite cen-
ter" will probably open in the West
although the exact site has not yet
been selected.

Having Trouble With
System Reliability?

BE's CATV Editor
Discusses Tests

And Schedules For
CATV Systems

See Page 58

Telcos Asks Review
Of FCC 214 Policy
On Lease -Backs

Telephone companies have asked
the U. S. Supreme Court to review
and reverse the decision of the U.S.
District Court for the District of Co-
lumbia upholding the FCC's policy
of requiring Telco's to file 214 appli-
cations when offering to lease -back
CATV systems. The companies con-
tend that "The Common Carrier fa-
cilities used for this service are very
similar to and in some instances are
identical with other facilities long
used by the carriers to provide sim-
ilar services for which FCC approval
under Section 214 (e) has never
been required."

Action by the FCC's CATV Task
Force and Common Carrier Bureau
shows the Commission's concern
over the urgency of the Telco prob-
lem, the gravity of which NCTA
has been stressing since 1966. The
apprehension of the Department of
Justice concerning the local monop-
oly position of the Telco's serves to
underscore the seriousness of the
Telco problem. In many actions di-
rected against the FCC
Task Force designated that Telco's
purpose was to "use its established
position and control over utility
poles to extend its monopoly into
the CATV distribution facilities
area."

New Watchdog System
Ready For Cablecasting

Advance Research Corporation,
Atlanta, Ga., has announced the de-
velopment of a performance moni-
toring system which is intended to
increase system reliability in order
that CATV subscribers will receive
uninterrupted service. The system
includes monitoring devices, teleme-
try, receivers, signal carriers and dis-
play panels. Remote monitors sit-
uated at strategic amplifier locations
throughout the distribution system
continuously analyze signal quality
and transmit data to a centrally lo-
cated display panel. The monitoring
station operator then has an audio-
visual presentation indicating the lo-
cation and nature of the fault. The
operator can then take immediate
action to remedy the malfunction.
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Introducing the mixing console
that fills the gap.

Between the expensive, custom-made console that has every-
thing ... when you finally get it. And the small, rigid -design
broadcast mixer that gives you low price ... but no reverb, no
EQ, and only rotary mixers.

The Studer 089 Mixing Console is the happiest possible
medium. Made by one of the most famous names in tape
recorders, it has all the "goodies." Twelve input units, all with
EQ, cut-off filters, pan -pots, phase reversing switch, gain
vernier and linear attenuator, two or three line outputs, two
reverb outputs, and two subgroup buses. Plus visual and
acoustical monitoring facilities you usually get only on large
scale consoles. Yet it weighs only 144 lbs. and fits into a
transport case for field use.

It costs $15,000. And you can have it immediately. Be-
cause Gotham has these mass-produced Swiss precision mix-
ing consoles in stock in the U.S.

It would take a book to tell you all about it. And Gotham
has the book. A 24 -page color brochure. Send or call for it
now. And if it makes you want the Studer 089 Mixing Console
right away ... that's just when Gotham can give it to you.

Exclusive U.S. and Canadian RepresentativeC_' OT H ANI
AUDIO CORPORATION

2 West 46th Street, New York, N.Y. 10036 (212) CO -5-4111
1710 N. LaBrea Avenue, Hollywood Ca 90046 (213) 874-4444

For price information and literature outside
the U.S. and Canada, contact:

M T)EMT WILHELM FRANZ GMBH
5430 Wettingen (AG) Switzerland

THE SMALLEST
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CBS Demonstrates

EVR System for

Cable Association

A special demonstration of the
CBS Electronic Video Recording
System (EVR) has been shown to
NCTA staff members and guests.
Although CBS plans to market EVR
in several fields, NCTA was con-
cerned about the CATV industry's
future need for standardized soft-
ware capabilities. They were pri-
marily interested in the applicability
of EVR to cable television systems.

NCTA made several observa-
tions. EVR has many obvious ad-
vantages. They are the miniaturi-
zations of the package and the self -
threading, sprocketless film. Video
material is recorded on two sets of
frames, side by side, with audio on
two parallel strips of magnetic coat-
ing. Video material is recorded with
an electron beam producing fantas-
tic resolution. Since there is no scat-
tering of light there is much more
resolution. In the playback mech-

anism all of the resolution cannot
be realized because of the random
interlace of the scanning system.
The interlace is not a standard EIA
2:1 interlace.

The photographic image is read
by a flying spot scanner technique.
A special flying scanner tube for this

purpose has been developed by
CBS. The RF output of the player
was double-sideband amplitude
modulation. This is not a standard
NTSC waveform but CBS indicated
that there is no reason why EVR
could not be driven externally with
standard NTSC drive signals.

Cross -Modulation Measurement in CATV Service Shop
Comparison Technique for Equipment Tests

SYSTEM
SIGNALS

COMBINER

MARKER
GENERATOR

ATTENUATOR

AMPLIFIERS
UNDER TEST

ri>l, DIRECTIONAL
COUPLER

AMPLIFIER

.o
ATTENUATOR

o
73.5 MHz
FILTER

TV

SCOPE

The test setup above is an excellent method of
checking on cross -modulation in a CATV system. For
tips on other standard system tests, be sure to read
the system reliability article in this issue (p. 58) and
part two in December.

new LSC VEDETTE

16mm and 35mm PROFESSIONAL PROJECTORS

for fast, safe, high speed viewing and

inspection of motion picture film

 The ideal machine for film quality
control, timing and correction, and
release print inspection. Handles
negatives, fine grains and prints.

 Visual inspection of both picture
and optical sound track. Solid state
amplifier for simultaneous
monitoring of picture and sound.

 Efficient revolving prism shutter
and sharp optics produce bright,
clear images without overheating
film.

 Smooth, gentle film handling at up
to 400 ft./min., without intermittent
movement of usual claw or Geneva
gear drive. Stable, positive focus.
2,000 foot film capacity.

Write for LSC Vedette literature
or request a "no obligation"
demonstration.

ULTRASONIC
G CLEANER

for MOTION PICTURE FILM  MICROFILM 
MAGNETIC TAPE
Presented The Academy of Motion Pictures Arts and Sciences Award of Merit

for Outstanding Technical Achievement.

Ultrasonic energy is the most effec-
tive and economical way to
completely clean motion picture
film, microfilm and tape without
mechanical scrubbing and wiping.
Ultrasonic energy performs the
entire cleaning operation.

 Restores clarity and sound to
maximum quality.

 Enhances the entertainment
value of motion picture film and
improves commercials.

 Assures static free film with color
balance, undisturbed.

 Cuts projector maintenance
costs ... no dirt or dust
carried into gates and orifices ...
less breakdowns.

 Completely automatic ...
requires only loading and
unloading.

LIPSNER-SMITH CORPORATION
7334 No. Clark St., Chicago, III. 60626  312-338-3040

 Costs only 1/20 of a penny per
running foot to operate.

 Used by every major motion
picture lab in the world.

Descriptive brochure sent on reques

10041
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FCC Offers Cable Test Case

The Federal Communications
Commission has at least come up
with a test case to determine
whether or not a CATV system can
successfully operate under the
FCC's retransmission policies.

In 1965 the city of Owensboro,
Kentucky, which was only able to
receive three Indiana television sig-
nals off the air and one Kentucky
UHF station, granted a franchise to

Top Vision Cable Co. A month be-
fore the system began to provide
Louisville and Paducah TV signals,
the FCC, at the request of two
Evansville, Indiana, television sta-
tions, directed Top Vision to show
why it should not be prohibited
from carrying the Kentucky signals.

After Top Vision's petition for
waiver of retransmission, the FCC
refused to consider the distant sig-

nal waiver request for 22 months.
The FCC finally acted. It rejected
the CATV Task Force's recommen-
dation that interim relief be granted
but it did set up a hearing.

Top Vision Cable Company de-
sired to provide its subscribers with
local and syndicated Kentucky pro-
gramming and did not wish to dupli-
cate network programs offered by
the Indiana stations. Finally the
FCC granted authority "to carry
certain distant signals of Louisville,
Kentucky stations WLKY-TV and
WHAS-TV".

CCTV For Congress
Could Be Plus
For Satellite CATV

Legislation was introduced which
would permit a closed circuit tele-
vision system in the House of Rep-
resentatives permitting legislators to
view sessions from their offices. Es-
timated cost of the closed circuit
system is $254,000.

It is conceivable, although this
matter has not been discussed with
the Congressmen, that this legisla-
tion could forge the part for imple-
mentation of one of the proposals
made in the "CATV Via Satellite"
presentation at NCTA's San Fran-
cisco Convention. This would pro-
vide a channel devoted to full time
coverage of Congressional "Capital
Hill" activities.

CATV May Require
New Comm Rules

Vincent T. Wasilewski, president
of NAB, in a letter to John L. Mc-
Clellan, chairman of the Senate
Copyright Subcommittee, said that
since negotiations involving a lot of
"give and take" still are in progress
it would be "premature" to try to
delineate preliminary agreements al-
ready made and accords to be hoped
for the future.

It is generally recognized that the
problem of regulation of the CATV
industry cannot be achieved solely
via a copyright bill. In order that
CATV fit into the existing national
free television system, amendments
will be required to the Communica-
tions Act of 1934 and to the FCC's
Rules and Regulations.

Meet the Pro's Pro!

oNiiNENTAL II
MU150

World's
Finest Tube

Analyzer

Sophisticated Circuitry

Plus Advanced

Mechanical Design

For The Ultimate

In Performance

This is the MU150 Continental II-Sencore's new combination
emission and mutual conductance tube tester. So precisely accu-
rate you'll never have to guess again whether a tube is good or
bad. See why we say it's the professional's professional tester.

Replaceable tube socket chassis

NEW Simplified setup book
Sectioned and reinforced panel and case
Portable high -style attache case

 Checks over 3000 tubes-foreign and domestic.
 Mutual conductance test with 5000 Hz square wave truly analyzes the

tube.
 Emission tests at near full rated cathode current on power tubes. Not

available on other mutual conductance testers.
 100 megohm grid leakage sensitivity check. A must to catch trouble-

some tubes with arid leakage or gas.
 180K short sensitivity check. Compares each element in the tube

against all others for possible shorts.
 Regulated for complete accuracy and assurance on marginal tubes.
If you want to go first class-go with the MU150
Continental II. Only

$22950

w. oPt' 1=t
NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

426 SOUTH WESTGATF DRIVE, ADDISON. ILLINOIS 60101
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Studio design
for 'all talk'
programming

By Robert Jones and Kenneth Steininger*

Many stations today are engaged
in broadcasting "all -talk" programs
or are contemplating this type of
programming. To be properly and
efficiently done, some new concepts
in studio design and layout must be
used. Old studios that worked well
for D.J. operations are not ade-
quate for the all -talk program.

With a change in programming
at WTAQ to more "talk" program-
ming, the necessity for change was
obvious. This article deals with how
we redesigned the WTAQ studio
and how the results have confirmed
our beliefs in the need for studios
specifically designed for all -talk pro-
gramming.

Most studios constructed or de-
signed in the past 20 years have in-
corporated the orange -crate or "U" -
shaped desk with two turntables and
a large console. This arrangement
made it impossible to interview
guests and did not lend itself to a
comfortable, relaxed operation.
Telephone type talk shows require
room for seating several guests, ad-
ditional microphones and tele-
phones. At WTAQ we based our
design on a seating capacity of
eight guests. (This may seem like
a large number, but on occasion we
*Robert Jones is a BE Field Editor, Kenneth
Steininger is the Chief Eng.neer at WTAQ.

have used all seating positions.) A
careful study of existing commer-
cial desks and consoles reveals that
nothing is being made that fits this
specific need.

Major Considerations
There are four important areas

in connection with the construction
of such a studio. First is the area
of accoustical treatment of walls,
floor, and ceiling. Second are the de-
sign considerations given to the con-
sole desk -interview table combina-
tion. Third, the area of electrical
and electronic circuits must be
studied. And fourth the connections
of the telephones are important. Our
approach was also based upon the
idea that we should build this unit
so that one man (the announcer or
moderator) could handle the entire
operation.

Figure 1 is the layout of our new
studio "A" table. Only the former
outside walls of the D.J. studio were
retained. This studio consists of a
basic room, 13' x 16'. The desk is
mounted so the operator or announ-
cer faces a window in the main
WTAQ control room. As noted, we
were limited by the floor space di-
mensions of an existing studio. Be-
cause space was limited and since
we needed to construct a large
enough desk to accommodate eight
persons, we chose to mount the desk
against the wall. By so locating

it, we can now provide the neces-
sary space for guests and operators.

We also found that this configura-
tion does not make the room appear
"crowded". If the operator has a
larger studio to work with, he might
consider locating the console desk
away from the wall, or possibly in
the center of the studio. If this were
done, it would make access to the
rear of the equipment wing much
easier for the technical staff. Be-
cause of our desk location, we had
to construct our equipment wing so
that it could be serviced from the
front.

Accoustical Treatment
One fact the reader should recog-

nize in connection with a talk stu-
dio is that it must be very quiet.
This means no echoes, outside
noises, loud ticking clocks and no
humming motors or tape machines.
In many ways the approach here is
not unlike that used in studio design
prior to World War II. You may
ask why an all -talk studio should
be so quiet. The reason is that many
participants do not talk loudly. Of-
ten a guest will "wander" away from
his mike. All this spells trouble for
the operator who must ride a high -
gain level if the room is noisy.

The walls are lined in the usual
staggered -stud method. This means
every other stud attaches to the in-
side wall with the alternate studs
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Fig. 2 Block diagram of the WTAQ 'all -talk' studio setup.

attached to the outside walls. The
dead air space beween the walls was
filled with a thickness of two-inch
open fiberglass. (Open fiberglass
does not have paper on one side.)
This fiberglass was mounted to the
outside wall. By doing so, it gave
us a two-inch air space between
the fiberglass and the inside walls.
There was nothing special about the
make or type of fiberglass used. Any
lumber yard could supply similar
material.

The inside walls were then cov-
ered, as shown in Figure 1 a with 4'
x 7' sheets of quarter -inch veneer
plywood. This plywood was ordered
with pre -drilled eight -inch diameter
holes based upon half -inch centers.
This yields a total of slightly over
14,000 holes per sheet. These holes
were custom -drilled by the United
States Plywood Corporation. (Any
local lumber yard that handles U.S.
Plywood products could supply sim-
ilar sheets.) A total of 16 sheets
were needed to panel the WTAQ
studio. These plywood panels were
purchased pre -finished with a light
coat of varnish.

The ceiling was constructed upon
the existing stringers, or beams. The
same thickness of fiberglass was
used between these beams. Approxi-
mately eight inches below this an
Armstrong suspended ceiling was

hung. Instead of the usual accousti-
cal panels, we chose fully illumi-
nated panels. The panels were 2' x
4'. These were hung by use of metal
strips, common to this type of ceil-
ing construction. In our case we
used a type of panel wtih a rough
finish to defect the sound waves into
the walls or into the floor. The par-
ticular trade name for the type we
used was "Starfleck". A total of
twenty-eight panels were used. Since
an even number of 2' x 4' panels
cannot be installed in a room 13' x
16', we cut the outside panels to
give balance form to the ceiling
strips. Above this fully illuminated
ceiling we installed flourescent
lights. These were mounted in six
rows running the length of the room.
A total of four 4 -foot fixtures were
mounted in each row. Thus a total
of 24 fixtures were used. These
were installed up next to the string-
ers so that a constant light fills the
room and no individal lamps stand
out.

The floor of this studio is con-
crete covered with a thick carpet.
No other treatment was felt neces-
sary in this area.

Another feature of this room is
that the walls are 8 feet high, yet we
used only 7 -foot panels. The reason
for this is that around the base of
each wall we have a 1 -foot remove -

able panel. This is made out of the
same 1/4 -inch plywood, and blends
in perfectly with the rest of the wall.

with mag-
netic latches for easy access to the
wires and cables mounted behind
them. At each corner of the room
and around the doorway and win-
dow "California" wood trim was in-
stalled. This trim was picked to
match the color of the plywood
panels. No baseboard was used since
it would hamper the removal of the
1 -foot panels around the base of the
room.

Console Desk -Table
The console desk we designed

worked out very well. The general
concept was to create a working
area for each participant, yet to
group them; whether there be one,
two, or up to eight in a close circle.
We also had to keep in mind that
the console control panel and other
operating devices should be incon-
spicuous. They should certainly not
create any feeling of separation be-
tween the announcer and the guests.
As the reader can see from the pho-
tos, we achieved this with a low
silhouette console. The ideal setup
would be a single round table with
no projections. We believe our final
design comes close to this and is
practical.
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NEW Model RE10 $90.00, shown on Mod. 771 7 ,k ,toed $10.50. Model RE15 $153.00, Anth Model 307 s:. mount $20.70. NEW Model RE11 $96.00,
shown with Model 311 snap -out stand adapter $3.90. NEW Model RE16 $159.00. sheen on Model 421 des -k stand $10.50. All prices suggested net,

Freedom of choice!
OProfessional sound has entered a

. new era. It started with the Electro-
Voice Model RE15. And now there are
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 never 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 perfor-
mance, no matter what the talent does.

Improved Cardioid Pattern
Only acoustics and noise can limit

you. Yet even here these new E -V micro-
phones 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.

high fidelity systems and speakers  tuners, amplifiers, receivers  public address loudspeakers
mocrophones  phono needles and cartridges  space and defense electronics

Now Select from Four Models
In addition to the original RE15, we've

added the RE16. The same fine micro-
phone with an external "pop" filter to
solve the problems of ultra -close miking.

The new REIO is the economy version
of the RE15. The same concept and
quality, but for slightly less rigid re-
quirements. And the REll 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.
.0 S. Patent No. 3 115 207. Trade mark registered.

ELECTRO-VOICE, INC., iDept.1191V
638 Cecil Street, Buchanan, Michigan 49107
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Fig. 3 Telephone input circuits to the console.

Construction Details
The basic shape of our table can

be described as semi -circle with one
wing. The overall length of the desk
is eight feet and the width from
side to side is seven feet. The width
from the outside to the inside of
the arc, or wing, at any one point
was kept fairly uniform. The width
is felt to be adequate for separation
between guests and moderator, and
sufficient to place papers, tele-
phones and microphones. A desk
that is too wide would weaken the
feeling of closeness between partici-

pants in any program, while a desk
too narrow would not provide
enough working room.

The top of this table was con-
structed out of three-quarter Flake
Board. The entire top is cut out of
one piece. A 2 -inch lip was installed
around the edge of this desk. A light
birch grained formica was used to
cover the top and lip so that it
would blend in with the plywood
walls. The height above the floor
was 30 inches, which is the stan-
dard desk height. This top is sup-
ported in two places: the boxed -in

Fig. 4 When desk panels are open, there is
easy access to all cables.

part of the wing, and a center post
mounted near the left end of the
semi -circle. The box part of the
wing extends for a distance of three
feet. This is sufficient to hold the
cart machine and one jack panel.
We also mounted the telephone
company beeper in this wing.

No cables can be seen from either
side of the desk. However, Figure
4 shows the easy access to the cables
that do exist. In fact, all cables are
so located that they cannot be
touched by talk show participants.
By using only one central support
post along with the concealed cables,
there is more than ample leg room
under the desk.

While desk appearance was a con-
sideration, access to the equipment
was given a high priority. Two doors
were mounted on the wing, allowing
an easy entry to the equipment area.
Each door closes on a magnetic
latch.

Note in Figure 5 that one of the
doors has a cutout that gives full
access to the front of the cart ma-
chine. Another innovation here is
the use of a sliding shelf to allow
quick inspection or maintenance of
the machine. In the WTAQ layout
this was a necessity. Used in a
larger room where the wing need
not be placed against a wall, the
sliding drawer is not mandatory.

Desk Top Arrangement
For maximum operator conven-

ience the solid state console is di-
rectly in front of the operator. All
cables terminating at the rear of the
console are covered by a small ply-
wood box. The turntables are lo-
cated so that they are within easy
reach of the operator and do not
clutter the participants area of the
desk top.

Four pairs of mike and telephone
jacks are located around the outer
edge of the desk at conveniently
spaced intervals. In addition, two
flexible mike arms are set up to the
right of the console. In this way, the
desk can be used for many types
of talk shows. When not in use for
a talk show, all telephones and
mikes are removed.

Electronic Circuits
This studio, like those in many

smaller stations, must double for
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other than talk shows. For this rea-
son we used circuitry that allows an
all -talk format with one announcer,
a talk setup with several guests or
a panel, a standard D.J. program,
or for use to produce program or
cut spots.

The block diagram in Figure 3
shows the basic circuit functions.
What the diagram does not show
is that all controls and switches have

been removed from the participants
area. This eliminates accidental
knob twisting and gives the desk
a more spacious appearance.

The console is a commercially
built four channel solid state unit.
Each input can be switched to one
of the two inputs available per chan-
nel. The input setup goes like this.
Two mikes are conneced to input
number one. These mikes are those

Fig. 5 The WTAQ design allows full access to the cart machine via the cutout in
the panel door and the sliding drawer.

Fig. 6 View of construction details before custom
walls and ceiling were installed.

located on the flexible arms near the
console. The second console input
is set up to offer a choice of two
mikes in parallel or a turntable sig-
nal. The third input gives the same
kind of choice, but wtih different
mikes and another turntable. And
the fourth input is used to insert a
signal from either the cart machine
or a remote controlled reel-to-reel
tape machine located in the main
control room.

Immediately to the right of the
console is a small panel with eight
control buttons showing. The five
across the top are the standard five
for remotely operating an Ampex
tape recorder. The three across the
bottom are for starting and stopping
the two turntables and the cart ma-
chine.

All five telephone jacks are in
parallel. These are connected across
any one of the five incoming tele-
phone lines after making the se-
lection on the telephone selector
unit. The output of the unit connects
to a standard telephone beeper.
From there, the connection is to in-
put "B" on channel number four
of the console. The telephone se-
lector switch is mounted to the left
of the console.

The output from the solid state
console then goes to the main con-
trol room where it is fed into a
seven second tape delay unit. The
protection tape delay time may be
lengthened or shortened, but seven
seconds seems to work well at
WTAQ.

Summing Up
We believe that WTAQ has de-

veloped a compact, efficient talk
setup that can be duplicated eco-
nomically. While we concede that
there are other possible designs that
might provide more elaborate cir-
cuits, we think it is well to keep in
mind the old axiom which says,
"simplest is best".
Author's note: The cost of design-
ing and building such a talk show
desk is not high. The greatest invest-
ment is in the time spent building
the desk. But here is a design remi-
niscent of human engineering. The
desk is not only functional, but it
also shows attention to the partici-
pants, the announcer and the tech-
nical staff.
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Propheteers
Generations ahead. Not just on the drawing board or in papers

for seminars, but production. Weapply IC technology for high

performance, low maintenance.

Our concepts have caught on, because they're production

oriented to make results better, work easier and costs a lot lower

initially and in operation.
That's propheteering for us. Profiteering for you.

For example, our
switchers. We have broad-

cast video switchers, video

distribution switchers,
audio distribution switch-

ers, passive video switch-

ers. They're compact. Full broadcast quality. Low in price.

The TPS-12X3 is a broadcast production switcher for mono-

chrome or color. Solid-state crosspoints are controlled by IC logic

for precise vertical interval timing. The integral video processor

with average picture level compensation eliminates switching

transients and bounce. Professional mixer/fader gives you smooth

.3,131.H.I,Ista 111

.1.00.1111.

1104.4641, 100t. 11..11n want...,.. z,6777-_72

TFS 12x3 `.[cieo S .tcher
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fades or super impositions between video sources. Our other

switchers are equally sophisticated.

Then there's our test equipment. We have the industry's low-

est priced, most complete line of video test generators. They're

EIA/NTSC/VIT Compatible. Stairstep Multiburst Sin2 Pulse &
Window Color Bar  20T Modulated Pulse. They can be used
singly or with our all -electronic sequential switcher/programmer

to provide continuouszrir so' F.4' 'tt..- z-zr 7, !It' ,rmr4 4 . VuL11...i 4it3.11/.

74 '' * 1 $.0 pao W. 0 ; 0 l...',. ,-..._ .
"' ''.j. fill switching of up to five in -

"4" '' i: 1
",.., ..,

V....
41+ ` puts into a single output.

They can be driven com-

patibly with an external
EIA sync generator or with our TSG-551 2:1 Interlace Sync & Dot

Linearity Generator. They're modular -5" wide x 11 1/4"deep x 13/4"

high. They contain internal power supplies and feature TeleMation

IC reliability.

Our line is the most complete. The furthest ahead. As for
what's on the board now, we'll tell you that in the next few months.

TALK TO TELEMATION. (The Propheteers)

TMT 100 Video Test Generators

Talk to us at booth number 76 NAEB

TELEMATION, INC
The Total System Supplier

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

Circle Number 25 on Reader Reply Card
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A Reason For
Planning Emergency
Broadcasting

By Ron Merrell

Before running headlong into fur-
ther discussions of how to set up
for emergency broadcasting and how
to get back on the air after your
station is struck by a storm or na-
tural disaster, it is necessary to put
some meaning behind emergency
broadcasting.

Not too long ago I drove along
the Gulf Coast and saw for myself
the terrible damage hurricane Ca-
mille worked upon the state of Mis-
sissippi. The intent of my trip was
to visit with the staff of WLOX in
Biloxi, not just to view the wreck-
age of homes, boats and ships that
made Mississippi a disaster area.

The once proud and majestic
Buena Vista hotel, the home of
WLOX AM and TV, took the brunt
of the storm . . . including a 31 -foot
tidal wave. This wave ripped the
beachside front of the Buena Vista
motel section away and washed sev-
eral rooms clean of furniture and
decorations. A professional wreck-
ing crew couldn't have done a more
thorough job.

Across the street, and in the hotel
section of the Buena Vista, I
searched for WLOX. What I found
was studios that had taken in about
seven feet of water and tons of de-
bris. Finally, I found someone who
could tell me where WLOX had
relocated. They were in that
wrecked motel section in a room re-
built with plywood.

As I climbed over the rubble and
sand toward the stairs that led to
the second floor of the motel, I
couldn't believe that a station could
be on the air amidst such devasta-
tion. But they were, and they were
proud of it. And here's why.

WLOX Stays On
Before the hurricane hit, WLOX

AM and TV were relentless in their
efforts to warn the people and to
give them the pre -storm information
that might save their lives. That is
what was required of WLOX. But
there was that time, say one hour
before the storm hit, when they
could have loaded their stations into
vans and moved out. General man-
ager Ray Butterfield and CE "Blue"
Majure didn't budge.

They sandbagged the TV studio
walls and windows, sealed the doors
and waited for the storm.

Then the water and the low pres-
sure cell tumbled into Biloxi. All
over the city, car windows burst
from the pressure. And inside the
WLOX studios, the pressure soared
until the concrete walls buckled,
sandbags were sucked out of the
windows, water surged in as the
wreck began to take shape. Cam-
eras and tape machines were
dumped, video tapes sailed across
the water and, with the help of 200
mph winds, wound around twisted
cables. In the chaos of wind and
water, WLOX was inundated . . .

a colossal and sickening wreck.
But why stay? Ray Buterfield

and Blue Majure, who have been
with WLOX for 22 years, said they
stayed because they had to stay.
And what they did in the hours that
followed should go down in broad-
cast history as the most heroic ef-
fort of any American commercial
station.

As the water receded, but while
the winds were still blowing at a
gale force, the staff of WLOX re-
grouped with one thought in mind:
get the AM station back on the air.
It was some hours later, but they
did get back on with a low power
transmitter and a PA amplifier, us-
ing a portable tape recorder micro-
phone to pipe these messages to the
people who were still in the area
and to those who were already com-
ing back:

1. Where people could get med-
ical aid

2. Where shelter could be found
3. Where food was being dis-

tributed
4. How to purify water
5. Where water was available
6. Calling for trucks needed to

move supplies
7. What roads and bridges were

open
8. Call for volunteers to assist

at food and clothing distri-
bution points

9. Control information on pests
10. Sanitation details

38 BROADCAST ENGINEERING



11. Collection of stray animals
12. Where and how to contact

insurance agents
13. Foods to eat and foods to

avoid
14. Funeral service information
15. Scores of direct messages

The list could go on. But it must
be understood that when WLOX
was giving this information, outside
agencies had not been able to get
into Biloxi to assist the Gulf Coast
residents. As one woman put it, "I
felt all alone in the world until I
heard the local station come back
on the air."

Rebuilding
For eight days and nights, the

staff of WLOX labored to keep the
AM station on the air and to keep
the people informed. But as Ray
Butterfield explained it, something
more was needed. "Every statement
on the air had to be positive. No
negative statements. They needed a
psychological lift." And to this day,
you can hear station breaks that
sound loud and clear, "WLOX,
Biloxi, helping to rebuild the Gulf
Coast."

And while the Gulf Coast is re-
building, so is WLOX. It will be a
long, uphill battle for survival; but
the people of Biloxi and surround-
ing towns will not likely forget.
Some few days after the storm, one
man left some money and this mes-
sage at the desk in the soggy Buena

Fig. 1. WLOX on the air during their
eight day marathon broadcast.

Fig. 2. When the new transmitter arrived, WLOX moved into what was left of the
Buena Vista motel. The studio and transmitter are located in the room in the upper
left.

Fig. 3. Inside the motel, the WLOX DJ overlooks the inconvenience of a temporary
lashup. "WLOX, Biloxi, helping to rebuild the Gulf Coast."

eit
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Fig. 4. WLOX-TV after the water receded. Barely recognizable equipment was buried under
debris and mud.

Vista: These are my last three dol-
lars, but I give them to you for
saving my life. I hope they will
help in rebuilding your station.

People along the Gulf Coast had
been advised that they should listen
to WLOX for news direct from the
disaster area. By doing this, con-
fusion was avoided. And in order to
inform the people outside the di-
saster area. WLOX-TV presented a
picture of Biloxi in the midst of
what could have been chaos.

What had happened was that
WLOX stayed on the air to (1) give
vital information needed by people
in the disaster area, (2) had given a
picture to the outside, thus helping
to avoid sight -seers, while detailing
what was needed, (3) gave the peo-
ple hope when there was little rea-
son for hope, and (4) helped to
prevent what could have caused
widespread epidemics.

Surveying their great losses to-
day, Ray Butterfield and Blue Ma-
jure agree on this: given similar cir-
cumstances, they would do it all
over again.

Across The Nation
"It can't happen here." "It won't

happen to me." In broadcasting
these are two terrible assumptions.
Dangerous too, because they usu-

ally exist as a rationale for not suit-
ting up for a total committment of
the commercial broadcast field.
Stated another way, how can you
best serve the public interest when
your effective radiated power is
zero?

Fortunately, the Mississippi
Broadcasters Association was pre-
pared to meet most of the needs of
that state's broadcast audience be-
fore, during, and after hurricane Ca-
mille hit the Gulf Coast. Those who
worked so hard to continue broad-
casting in the face of station and
personal losses deserve an ovation
from their listeners, their viewers
and from the industry. At a time
when there are so many question
marks afloat in broadcasting, the
industry rose up out of the muddy
waters and heaps of rubble to pro-
vide a public service not possible
through any other media.

But while we are giving recogni-
tion to those who served the in-
dustry so well, we cannot afford to
forget the communications blackout
that existed immediately after the
hurricane hit.

Telephone lines were all down.
Power lines were lifeless. Transmit-
ting towers were twisted and top-
pled. Ground level transmitter sites
were awash. Major highways and

bridges were blocked by boats and
debris.

"That can happen in Mississippi,
but not in my state."

It is true that hurricanes lose
their force as they travel inland. But
since the early 1920's, natural and
man-made inland disasters have
been potential plunderers and
wreckers of broadcast stations.

If admission of the possibility
causes a reaction in the form of re-
vised facilities and new emergency
power plant equipment, a great step
forward can be taken. But it re-
quires a lot of planning to become
totally committed.

For every city, county and state
there should be an emergency broad-
cast plan. Admittedly a gargantuan
task in the main, the idea has
enough merit to warrant planning
and footwork along a path toward
public service.

On the local level, the emergency
plan first demands an inventory of
all available communications. What
agencies have what kind of equip-
ment available for portable and/or
mobile operations? Is there a local
CB and amateur radio organization?

When power lines and telephone
lines are down, how will you co-
ordinate with existing stations? A
station without a general communi-
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Fig. 5. The equipment shown here had been under seven feet of water. Inside each
piece there were layers of silt and dirt at least a 1/4 of an inch thick.

cations receiver cannot monitor,
much less help to coordinate, local
communications for maximum ef-
fectiveness.

Police, Highway patrol and fire
department monitors are also of
more than passing interest in the
communications picture. In fact, be-
yond their emergency uses, a sta-
tion's total communications capa-
bility can have a great effect on
news coverage. Backed by either the
AP or UPI wires and agency moni-
tors, a station can ride the crest of
the news as it occurs on the local,
state or national level. And news
always has been an important asset
to commercial broadcasters.

From city to city, the specifics
run the gamut. The fewer the num-
ber of local stations in existence,
the greater the responsibility of
those stations, as was the case at
WLOX. And the higher the num-
ber of stations available, the greater
the need for cooperation and co-
ordination. In a time of emergency,
competitive bickering cannot be al-
lowed to shunt the potential com-
munications chain.

The Mississippi Plan
The key to the Mississippi emer-

gency plan is an emergency net-
work of FM stations. The state is

divided into six districts. Each mem-
ber of a board of directors is re-
sponsible for contacting stations
within their designated districts. In
some cases, more than one director
may be assigned to a district.

The state is also alerted by the
MBA via teletype bulletins sent to
the attention of station managers. In
addition, the station weather wire
alerts stations of pending weather
conditions.

Normally activated by the MBA
president, Bob McR aney, Jr. of
WLBT, the FM network provides
information to AM and TV stations.
All of these stations are aware that
once an emergency condition exists,
the FM network will be activated
and that all they need do is monitor
and air the information it provides.

Within And Without
Someone within the disaster area

must take charge of communica-
tions, giving coordinated informa-
tion to the public. Chaos could de-
velop if several stations attempting
to communicate with disaster vic-
tims burdened them with conflicting
information.

Beyond the disaster area, the state
must be informed as to the needs
of the people as well as the sta-
tion(s) on the air. WLOX received

'VP

Fig. 6. Although most of its paint had
been blown off by the high winds, this
AM tower was left standing. Most other
stations along the coast lost their
towers.

needed equipment from various
sources outside the stricken area.
Emergency water supplies, gasoline,
medicine, food, and clothing were
sent into the disaster area as a re-
sult of the needs made known
through the network.

The seemingly endless hours of
emergency work that followed after
hurricane Camille hit would have
been ineffective without coordina-
tion. There was a plan, and it
worked. But equally important,
there were people who dared to get
involved. There were people ready
to sacrifice. It has been said that
there are no great men, only great
challenges which ordinary men rise
to meet. Isn't it time to ask, how
will the rest of us ordinary people
rise to meet the challenge?

10

November, 1969 4I



ONE NEEDLE FREE WITH EVERY 12 YOU

World's largest supplier of needles to commercial radio stations

GENERAL *ELECTRIC
DIAMOND NEEDLE

This General Electric needle is Amencan-made
Among its many features are:
 Diamond Point (7 mil.)
 Suitable for Stereo or Mono
 Guarantees over 400 hours of play
 20 Times the life of a sapphire needle
During this special offering buy 12 get 1 FREE!
Minimum order 6 needles. 111 M99(Reg. Retail price $9.95 each) EACH

VR11; 46 052. -053; -061; 063; -040;
-041 and -050 (individual Clip -In)

We offer the finest diamond needles
at the lowest prices. Please write,
and we will forward price information
to you on any type needle you
require.

CARTRIDGE & NEEDLE = LIST PRICE REDISCO'S PRICE

General Electric

CARTRIDGE & NEEDLE = LIST PRICE REDISCO'S PRICE

Shure

VR-1000-7/1243D
-44

$12.95 $5.00 M3D/2207D (N3D)
M7D/2208D (N7D)

$15.90
13.50

$8.00
6.00

M7-N21D/2209D (N21D) 25.00 12.00
Audio Empire Shure

la88/408D 26.90 12.00 M44 -7/2211D (N44-7) 19.50 10.00
108/409D 26.90 12.00

Shure

Audio Empire M99/2213D (N99) 25.50 12.00
.401111 19.90 10.00880/410D

Audio Empire Shure

888/413D 21.90 9.00 cco. M -3-7/2216D (M-77) 19.50 10.00

All needles listed are Diamond Points 7 mil, precision
engineered for Stereo or Mono play. All needles are
made in USA and are specifically manufactured for
commercial radio stations. Complete cartridges for the
above needles available. Prices furnished upon request.

IRMATO
SHIP TO:

NAME

ADDRESS

1815 GUILFORD AVENUE
BALTIMORE, MD. 21202
PHONE: 301/727-6420

nareintref, AGAINST ANY
DEFECTS

THE NEEDLES
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---...:

RE UNCOND/TIONALLY
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MARYLAND
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ALL REDISCO
NEED

NEEDLE QUANTITY

CITY STATE

PHONE

ATTN: Dept. 1

ZIP BUY 12 GET 1 FREE!
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El 30 DAY ACCOUNT

(If check accompanies
order we will ship
post paid)
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Our best
dvertisements

are our sates ie. customers!*
*COMPLETE LIST ON REQUEST
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We could spend a lot of money telling you that the
Grass Valley Group manufactures the finest produc-
tion and routing switching systems in the world. We
know it's true. But why take our word for it? Ask the
people who have them.

Gras Valley Group .switches
installation at KTLA (Channel 5),
Los Angeles.....

On request, we will be happy to send you a
complete user list. Not a select few but a total user
list. To receive this information, just contact your
nearest Gravco Sales office.

Sold exclusively by GRAVCO SALES, INC. Regional Offices:

6515 Sunset Blvd.
Los Angeles, Calif. 90028
(213) 462-6618

2626 W. Mockingbird Lane
Dallas, Texas 75235
(214) 352-2475

1314 W. Northwest Highway
Arlington Heights, III 60004
(312) 394-1344

Station Plaza East
Great Neck, N.Y. 11021
(516) 487-1311

THE GRASS VALLEY GROUP, INC.
P.O. Box 1114  GRASS VALLEY, CALIFORNIA 95945
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Color film processor
installation ideas Part 2

By D. Khalil Jones*

Part one of this article covered
the problems involved in selecting a
color film processor and choosing
an installation site. The actual in-
stallation of a processor intended
for use with the Kodak ME4 pro-
cess will be covered in this part.

After the installation site is se-
lected, draw a simple floor plan of
the area and make scale cut outs of
the equipment to be installed. The
best equipment layout can be de-
termined by moving the cutouts
around on the floor plan. Keep in
mind the venting requirements make
it desirable for the processor, mixer
and chemical storage room duct
work to be kept to a minimum.
*Engineer, KID -TV, Idaho Falls, Idaho

Fig. 1. Note cutout in ceiling for film
transport rods.

Plumbing and work space should
also help determine the processor
location.

At KID -TV we put the processor
in the same room that had been
used for our black and white pro-
cessor because of the existing
plumbing and film handling facil-
ities. There were a few problems.
The ceiling was about 9 inches too
low to allow for removal of the film
rollers from the new processor.
What's more, the room above the
processor, where we had planned
to put our storage tanks was the
master control room for our AM
radio station. Fortunately, the con-
trol room was large enough to allow
a 6 -foot partition for chemical stor-
age without drastically affecting the
area needed for AM control opera-
tions.

We built the small storage room,
but not without considerable com-
plaining from our DJ's. We placed
the processor directly below this
room and made a cut-out through
the floor to accommodate the pro-
cessor transport rods. (Figure 1.)

With a definite floor plan in mind,
we started with our AC power re-
quirements and found our present
wiring was adequate for our water
heaters, room heaters and lighting,
but would not handle the added bur-
den of the processor. Therefore, we
had an additional electric service
installed for the processor.

Then we installed an AC outlet to
operate the chemical mixing tank.
A three-way switch was put on this
outlet to give us control of the
mixer from both the chemical stor-
age room and the processor room.
This was done so the operator could
mix the micals in the processor
room, change the mixer valves from
the mix position to the pump posi-
tion and go upstairs and put the
hose in the proper tank, and then
control the pump from the storage
room to fill the tank. The mixer
and chemical storage room ventila-

ting blower is wired the same way
to give control from both rooms.

Ventilation
The next step was the installa-

tion of the ventilating system. After
we had chosen the location for the
mixing tank, we had a stainless steel
hood made to fit over it. The head
was constructed with a telescoping
duct so that it could be raised or
lowered over the mixer to allow for
both proper ventilation and for fill-
ing the tank. We found later that a
hood without the telescoping duct
would have been sufficient because
the mixer was on casters and could
be rolled in or out.

Stainless steel was used in the
hood because of the splash and con-
densation problem directly over the
mixer. From there on, galvanized
ducting was used. The duct was run
from the mixer hood up through
the chemical storage room to a
blower which was exhausted through
the roof by means of a rotating
weather cap which turns with the
wind to prevent it from blowing
fumes back down the duct. In the
chemical storage room an adjust-
able vent was installed in the duct
work to allow ventilation whenever
the blower was turned on. This vent
was adjusted so there was approxi-
mately equal exhaust from both
mixer hood and chemical storage
room.

Ventilating the processor should
be done in a separate duct to pre-
vent residue from the mixer line
getting back into the processor. If
this happened through condensation
or any other means it would con-
taminate the chemicals in that sec-
tion affecting the quality of pro-
cessed film. The effect would de-
pend on what chemical has been
contaminated and what contami-
nated it.

Our processor requires a venti-
lation of only 50 cubic foot per min-
ute, so we ran 3 -inch PVC pipe for
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Fig. 2. Blower at top center is a 100 CF/min. muffin fan. Wooded blocks were
fitted to the PVC exhaust ducting and bolted to the fan. Note the moisture and
light trap between the blower and the processor.

this duct. This went up into the
chemical storage room. Then two
90° bends were put in it for a
light trap. It was then routed out
through the roof. It is important
to use dark, non -reflective material
for this duct with a couple of bends
in it to prevent light from getting
into the processor. It is also im-
portant to put an "S" in the line
(similar to a water trap in a sink
drain) where the duct couples to the
processor. This serves as a light
trap, and it collects consendation
from the line preventing it from re-
entering the processor.

It is also necessary to provide a
means of draining this section of

line. We used a 100 CF/min muf-
fin fan as a blower in the line to
aid ventilation. We made two
wooden blocks the size of the muf-
fin fan with a hole cut in the cen-
ters. One block was bolted to each
side of the fan and the duct con-
nected to the blocks. This was in-
serted in the line between the mois-
ture trap and the duct. Power for
the blower was taken from the pro-
cessor so that whenever the proces-
sor was turned on the blower would
supply forced ventilation.

Electric Heaters
Next we installed electric heaters

in the chemical holding room and
the processor room that would main-

tain a temperature of at least 75°F.
The pre -hardener used in the ME4
process will start to crystalize at
68°F, making it unusable unless re-
heated and mixed again. This is
very difficult to do once the pre -
hardener is in the storage and pro-
cessor tanks.

Water Supply
The water supply was the next

thing to prepare. In our installation
we had most of the plumbing al-
ready installed for our black and
white processor. That system used
a filtered supply. The filter is a
cloth yarn type used to remove solid
particles such as sand and rust.
After the filter, the water goes
through a water softener to remove
dissolved minerals. We felt both of
these systems were required for
quality film processing.

We had installed one 50 -gallon
hot water heater for our old proces-
sor. However, during prolonged, use
the color processor required more
hot water than one water heater
could supply, so we installed a sec-
ond 50 -gallon water heater in series
with the original. Both heaters were
of the quick recovery type. This ar-
rangement supplies enough hot wa-
ter to operate the processor con-
tinuously.

The next item installed was the
water mixing valve. It is important
to use one with check valves to pre-
vent mixing of cold and hot water
when the system is not in use. If
the mixing valve does not have in-
ternal check valves, an external
check valve should be installed in
the hot water line.

Chemical Storage
The chemical holding room was

then prepared. In our case it was
directly above the processor. The
chemical storage tanks should be
non -corrosive and air tight. If the
chemicals are exposed to air, their
storage life will be reduced due to
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Fig. 3. Operator shown
start processing.

oxidation. The remedy to this prob-
lem is the use of floating lids that
keep the solution covered at all
times. Chemicals for Kodak's ME4
process are only supplied in quanti-
ties for 100 liters. The smaller pack-
ages are economically prohibitive so
storage tanks must be at least a 100
liter capacity. Most processor man-
ufacturers supply storage tanks as
an accessory which can be pur-
chased with the processor. Our ac-
cessory consisted of eight 30 -gallon
plastic barrels with both floating and
conventional lids along with the nec-
essary fittings and plastic hose.

To mount the storage tanks we
built two shelves 8 feet long and
2 feet wide, located one above the
other, and mounted them against
the wall. We built a lip around the
shelves and fiberglassed them along
with the wall, forming two long
trays 2 inches deep. The wall works
as a splash plate. The trays were
fitted with a clear drain hose run-
ning down into the processor room
so the operator can see anything
coming through the drain and make
necessary corrections. The fiber -
glassed wall and trays have made
cleaning the tanks very easy. Every-
thing can be washed with water.

turning on chemical replenishment valves in preparation to

Plumbing
The plumbing for the storage

room was simple. We chose to use
one line of PVC pipe from the
mixer to the storage room for fill-
ing the tanks. The discharge fitting
on the mixer is connected to a short
hose to allow the mixer to be moved
out from under the ventilating hood
for filling. This hose is connected
to the PVC pipe which runs up to
the storage room. A drain valve is
placed in the line just above where
the pump hose connects so the pipe
line can be drained and cleaned be-
tween chemical mixings. The pipe
should be installed without any low
places so there is adequate drain-
ing of the line between mixes. This
line and the mix tank is always
flushed with water several times be-
tween the different chemical mixes.

In the storage room the PVC pipe
is connected to a hose which is long
enough to reach all of the tanks for
filling. Both of the hoses used to
couple the mixer to the line and to
fill the tanks should be high grade
and acid proof. This filling system
has worked very well for us and
was simple and inexpensive to in-
stall.

The discharge lines are connected
to the storage tanks through valves

supplied with the storage tanks. The
hose from these tanks is fed through
a hole in the storage trays. This
hole has a 2 -inch lip around it to
prevent spilled chemical or wash
water from running down the lines
and onto the processor.

Care is needed to be certain that
there are no high places in the drain
lines which could cause air locks.
The lines need a downward slope
all the way to the regulators. In the
ME4 process the same formula stop
bath is used in two places and has
separate replenishing regulators. We
used only one storage tank with a
"T" fitting in the line to feed both
regulators. A non -corrosive valve
was installed in each line just above
the regulator for shut-off when the
processor is not in use. We could
have used the valves on the storage
tanks but this would have been awk-
ward.

After the necessary changes were
made, the machine was moved into
place. This was no small task be-
cause of its size and weight. It was
placed in position and the chemical
lines were connected to the replen-
ishment regulators. The drain line
was attached, and the water line
connected to the water mixing valve
outlet. The AC power line was
plugged in and the exhaust fan was
connected. This completed the in-
stallation of the processor.

We used hoses as well as a flex-
ible pigtail for the power so some
degree of movement could be tol-
erated. Next we made final leveling
adjustments to the processor and
calibrated the tank heaters and the
flow meters. A field representative
for the processor company made the
initial calibrations and adjustments
on the processor. We then started
to process our own color 16mm film
on a regular basis. We have been
using our processor approximately
six months and have had very little
trouble with the installation.

Hopefully this article will be of
some help to those planning a color
film processing installation. This in-
stallation has worked very well for
KID -TV, but each station's situa-
tion is unique and will present new
problems. Planning the installation
is as important as the selection of
the processor.

I would like to thank the KID
Staff, photographers, Quincy Jensen
and LaVon Reed for their assist-
ance in preparing this article.
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Similar to a two-way speaker system, the total response
range of a two-way microphone has been subdivided
between a high frequency and low frequency trans-
ducer with the cross -over at 500 Hz.

The basic principle is ideal. It took the electro-acous-
tical competence of AKG to make it possible. It repre-
sents the most significant advancement in cardioid
dynamic microphones.

The results are performance characteristics formerly
unobtainable in cardioid dynamic microphones.

In practical terms this means:

 Natural, objective recordings without discoloration
of sound reaching the microphone off -axis.

 More gain before feedback.

 Greater intelligibility and "reach" without deteriora-
tion of signals reaching the microphone off -axis.

 Because of elimination of proximity effect there is
no rise in bass response to cause feedback or loss
of clarity.

Illustrated is the D 200 E, adjacent to its components.
Suggested retail net $69. Write for complete technical
description of all AKG Two-way Microphones. -29

*U.S. Patent #3,204,031

MICROPHONES  HEADPHONES
DISTRIBUTED BY
NORTH AMERICAN PHILIPS CORPORATION
100 EAST a2.-,1 STREET, NEW YORK, NEW YORK 10017
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Transistor
Service
Tips

By Carl Babcoke

How Critical is Forward Bias?
The forward bias of a transistor

is the most critical factor that de-
termines the performance of tran-
sistorized circuits.' Without some
forward bias, there can be no col-
lector current (except undesired
leakage), and since a small transis-

tor typically operates with about .2
volts of forward bias for a germa-
nium type and about .7 volts for a
silicon, small voltage changes are
significant merely because the bias
is small. Logic and reason tell us
that a 10% change in forward bias
should have the same effect on gain
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Forward Bias Volts 0 .05 . .15 .2 .25 .3 .35
Figure 1

and output current as a 10% change
in tube bias. This is not so! In some
transistor circuits a bias change of
far less than 10% can increase or
decrease the gain 30 dB, for ex-
ample. This is far more critical than
the bias on a high -gain sharp -cutoff
tube.

It is poor design and practice to
apply a fixed bias even from a well -
regulated supply, for the optimum
bias will be different for each indi-
vidual transistor and will vary
widely according to the junction
temperature. For stages such as
power output that are difficult to
stabilize, a bias -regulating diode
may be used if it is made from the
same type of material as the tran-
sistor so it will have a similar tem-
perature coefficient. Even applying
a constant base current is not
enough stabilization. If it were, a
large source of voltage through a
large base resistor would be suffi-
cient. Two methods of stabilizing a
single stage were given last month.
One is to use a large emitter re-
sistor, and the other is to take the
bias from a source (such as the col-
lector) that varies in voltage accord-
ing to collector current. Later we
will explore how multiple direct-
coupled stages are stabilized.
Gain Control by Bias Variation

Every transistor has an optimum
forward bias that gives maximum
gain. Either more or less bias de-
creases the gain. There is no pre-
cedent in tube circuitry for this
characteristic. The graph in Figure
1 is not intended to be accurate,
but only to illustrate general tran-
sistor functions. The forward bias
is increased at a linear voltage rate.
The collector current increases and
the input impedance decreases at a
logarithmic rate, while the gain
peaks at one definite bias voltage.
Starting at the bias for maximum
gain, a decrease in bias uses the
"cut-off" mode, and in increase
takes advantage of the "saturation"
characteristic for gain reduction.
Either method can be made to give
about the same degree of gain re-
duction. Current consumption would
dictate use of the cut-off type of
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When Stanton engineers get together, they draw the line.

The frequency response curve of the new Stanton 681
Calibration Standard is virtually a straight line from
10-20,000 Hz.

That's a guarantee.
In addition, channel separation must be 35 dB or

greater at 1,000 Hz. Output must be 0.8 my/cm/sec mini-
mum.

If a 681 doesn't match these specifications when first
tested, it's meticulously adjusted until it does.

Each 681 includes hand -entered specifications that
verify that your 681 matches the original laboratory stand-
ard in every respect.

Nothing less would meet the needs of the professional
studio engineers who use Stanton cartridges as their ref-

erence to approve test pressings. They must hear exactly
what has been cut into the grooves. No more. No less.

But you don't have to be a professional to hear the
difference a Stanton 681 Calibration Standard will make,
especially with the "Longhair" brush which provides the
clean grooves so essential for clear reproduction. The im-
provement in performance is immediately audible, even
to the unpracticed ear.

The 681 is completely new, from its slim -line config-
uration to the incredibly low -mass moving sys-
tem. The 681A with conical stylus is $55.00, the
681EE with elliptical stylus, $60,00.

For free literature, write to Stanton Mag-
netics, Inc.. Plainview, L. I., N. Y.
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AVC for battery -operated equip-
ment such as portable radios. AGC
in television receivers usually em-
ploys the saturation method, for the
lower input impedance obtained on
stronger signals widens the band-
width of the tuned circuits.

Silicon transistors used for IF and
RF amplifiers in color TV receivers
appear to have an extremely sharp
cut-off when saturation biasing is
used for AGC. Actual measure-
ments made on several brands of
receivers indicate that a bias in-
crease of only .04 to .05 volts over
the no -signal bias of about .7 volts
will accomplish adequate gain re-
duction for a very strong TV sig-
nal. Translated, this means a bias
increase of 7% will reduce the gain
to virtually zero.

Pulsed Signal Operation
The preceeding statements apply

to AF, RF and IF amplifiers oper-

ated in class "A". Class "C" ampli-
fiers (including oscillators, sync sep-
arators and power output stages)
usually show reversed bias measured
on a meter. This does not contradict
facts on forward bias already given.
Diode action of the base -emitter
junction rectifies the incoming sig-
nal to produce reversed bias that
is overpowered by the highest am-
plitude tip of the incoming wave-
form to become forward bias. Thus
the base has reversed bias most of
the time, and forward bias for a
very short time during each cycle.
A meter will average these voltages
to read as reversed bias.

Load Impedance vs Gain
Load impedance in the collector

circuit has a large effect on transistor
gain. At the usual transistor im-
pedances (under 50,000 ohms) the
gain is in direct proportion to the
load. If the collector load imped-

ance is doubled, so is the gain (+6
dB). If the impedance is decreased
20%, the gain is reduced 20%. Re-
member this when analyzing some
of the beginer circuits where the
collector resistor is about 1.5K.

Other Factors Affecting Gain
Collector voltage is not a critical

factor in determining gain except
when the collector -emitter voltage
drops to a few tenths of a volt, then
the gain drops to nearly zero.

Negative feedback or degenera-
tion in the emitter circuit from un-
bypassed resistors reduce gain with
transistors the same as it does in
tube equipment.

Next month, we will discuss the
characteristics of some simple am-
plifier circuits and the reasons why
they are high or low gain, desirable
or undesirable. This information can
be the basis for effective trouble-
shooting techniques.

MARCONI would have
wanted it that way ...

We think the inventor of the radio would have liked
the TAPECASTER cartridge machine. We were
a little too late to get Marconi's opinion, but what
really matters is what our customers think
of it and they like it.

ETTI CP*11
-1-.4...r=c ASTER' TC NA, INC.
Box 662 -12326 Wilkins Avenue, Rockville, Maryland 20851
Phone: 942-6666 Area code 301

Circle Number 30 on Reader Reply Card
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the end of the
pregnant pause

The Rapid -Q cartridge tape unit: It
done away with the corpulent chunk of
that lays there between the end of
recorded message and the beginning
of the next.
Rapid -Q, in fact, gets there better than
100% faster. Automatically. Without re-
lays, mechanical engagements, switch-
ing, or fat packages. And it always
stays very cool.
The quick and the slim also has a few
more firsts going for you: Like doing

has
time
one

all of this for the price of most inexpensive
tape units . . . while sacrificing nothing in
playback quality, versatility, and reliability.

And it comes ready for rack mounting
or desk -top operation. It can even be
remoted.
To find out how Rapid -Q can keep the
pregnant pause off your station's signal,
write Visual Electronics Corporation,
356 West 40th Street, New York, N.Y.
10018. Or call your local Visual rep-
resentative today.
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Equalizing telephone lines Part=

By David Talley*

In the first part of this two-part
series on equalizing telephone lines
for remotes, transmission line de-
fects and theory were covered. In
this part, we get down to the an-
swers needed to overcome the prob-
lems that often occur in remote sys-
tems.

Attenuation
The properties of the telephone

line can cause a gradual decrease or
attenuation of the magnitudes of the
instantaneous current and voltage
amplitudes as the speech or other
audio waves travel along the cable
pair. The principal reasons for this
attenuation are the shunt capaci-
tance between the cable conductors,
the voltage or IR drop due to the
conductor's series resistance and the
leakage effect, which prevent some
of the current from traveling the en-
tire distance. As a result, the signal
power will gradually diminish after
a distance from the transmitting end
of the telephone line.

In order to better understand this
attenuation effect, the particular
telephone line may be divided into
a number of equal line sections. For
example, a 5 -mile line can be di-
vided into five sections, each 1 -mile
long, and a 15 -mile line into five
sections of 3 -miles each. A line sec-
tion comprises the finite values of
the line's electrical properties, that
is, C, L, R and G as illustrated in
Figure 2.

The attenuation in each line sec-
tion will be the same only if these
electrical characteristics have uni-
form values. If line sections have
different electrical properties, the

*Telecommunications Consultant,
New York City.

characteristic impedance, Zo, of
each line would be changed. Conse-
quently, the rate of decrease in the
input and output current and volt-
age values in each line section will
be different. Therefore, the program
signal would not decrease uniformly
along the telephone line. Also, am-
plitude distortion would result be-
cause certain frequencies will be at-
tenuated more than other frequen-
cies.

Characteristic Impedance
The characteristic impedance,

Zo, is a very important operating
trait of a telephone line. It depends
upon the physical construction of
the cable and its conductors. Thus,
Zo is not affected by the impedance
of the terminal equipment connected
to the line and is entirely indepen-
dent of the length of the line.

These properties of the line (C,
L, R and G) determine its character-
istic impedance from the general
formula:

R jwL
Zo

G j C
We may assume, for practcal pur-
poses, that there is negligible power
loss in the dielectric material sur-
rounding the cable pair and that
there is very little PR loss in the
cable conductors. The characteristic
impedance, therefore, may be con-
sidered as mainly resistive and ap-
proximately equal to:

Zo = L/C
where L and C are the inductance
and capacitance, respectively, per
unit length of the line as previously
explained.

The nominal impedance of the
usual cable pair utilized for program

MI

REMOTE TELEPHONE

LINE

BROADCAST STUDIO

100 to
8000 Hz

AMP

Fig. 1. Basic circuit elements of remote radio pickup.

STUDIO

CONTROL

transmission from a remote pickup
may be presumed to be 600 ohms at
1000 Hz. The shunt capacitance
(C) and the inductance (L) of the
cable pair would cause the Zo to
vary slightly with frequency. For
instance, Zo may measure 600 ohms
at 1000 Hz, 650 ohms at 2500 Hz
but about 500 ohms at 600 Hz.
These differences normally would
not be sufficient to degrade program
transmissions in the 100 to 8000
Hz range.

The principal importance of Zo
is that it imposes specific require-
ments upon the equipment connec-
ted to each end of the telephone
line. For maximum transfer of
power to and from a telephone line,
the connecting equipment must have
the same Zo as the telephone line.
Therefore, it is necessary that the
Zo of equalizers, amplifiers and
other devices, including instruments,
that are used as terminal equipment
be equivalent to the line's Zo.

Velocity of Propagation
In previous paragraphs we noted

that amplitude distortion is not the
same for all audio frequencies trans-
mitted over a telephone line, and
that the speed of propagation or
phase velocity of these audio waves
depends upon the electrical proper-
ties (C, L, R and G) of the line. For
instance, the propagation velocity
of a radio wave is 300 x 10° meters
per second or approximately
186,000 miles per second. In tele-
phone cables, the velocity varies
considerably with frequency as
shown by the velocity curves in Fig-
ure 3 for a typical cable pair.

Referring to Figure 3, at 100 Hz,
the velocity is about 16,000 miles
per second, increasing to 45,000
miles per second at 1000 Hz and to
about 105,000 miles per second at
8000 Hz. For frequencies above 50
kHz, the velocity of propagation in
the cable will become almost con-
stant at about 125,000 miles per
second. In contrast, the velocity of
propagation on an open -wire tele-
phone line (now almost extinct) is
almost equal to the speed of radio
waves for ffequencies above about
4000 Hz.
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Purpose of Equalizers
Considering the foregoing theore-

tical explainations, the following
pertinent principles are applicable
to the proper use of telephone line
facilities for the transmission of re-
mote radio program pickups:

(1) The higher audio frequencies
are attenuated to a greater extent
than lower frequencies by a tele-
phone line.

(2) This condition, unless cor-
rected, will cause distortion to
speech and music sent over tele-
phone facilities.

It is not feasible to amplify the
high frequencies more than the low
frequencies in the 1 0 0- 8 0 0 0 Hz
band to overcome this situation. The
most practical solution is to atten-
uate the low frequencies more than
the high frequencies in order to
compensate for the characteristics
of the telephone line. The device to
accomplish this purpose is termed
an attenuation equalizer or just an
equalizer.

Equalizer Principles
An equalizer essentially is a fil-

ter. It uses a combination of capaci-
tive, inductive and resistive com-
ponents as a network to correct the
unequal attenuation to program sig-
nals in the telephone pair. An equal-
izer adds frequency selective attenu-
ation into the telephone circuit so
that the total loss or attenuation will
be about the same for all frequen-
cies in he particular band that is
transmitted.

The curves in Figure 4 illustrate
the design principles of an equalizer.
Note that the loss in the equalizer
is designed to compensate for the
telephone line loss with frequency.
It is desirable that the total line
and equalizer loss should be flat
over the frequency range being
transmitted. This should be in the
100-8000 Hz range for radio pro-
gram pickups from remote locations.

Equalizer Design Concepts
The basic elements of a typical

equalizer for use with a non -loaded
cable pair in connection with remote
radio pickups is shown in Figure 5.
This equalizer, because it is shunted

REMOTE

PICKUP

EQUIPMENT

LINE CHARACTERISTICS

L R R L

2 2 2 2

C

LINE CHARACTERISTICS

L R R L

2 2 2 2

1st Mile Intermediate Last Mile

Section Sections Section

STUDIO

CONTROL

CONSOLE

Fig. 2 Each line section comprises the finite values of its electrical pro-
perties: C, L, R, G.

across the cable conductors, effec-
tively decreases the nominal 600
ohm impedance of the cable pair.
It is desirable, therefore, to provide
a 150:600 ohm repeating coil or
transformer T-1, to properly termi-
nate the cable pair for impedance
matching purposes. This arrange-
ment is shown in Figure 5. The as-
sociated line amplifier is designed
to equally amplify all frequencies in
the 100-8000 Hz or 100-15000 Hz
range as may be required for pro-
gram transmissions.

The design of an equalizer, like
other filters, can be very involved.
For instance, in the ideal equalizer
the attenuation should decrease with
an increase in frequency. This re-
quirement implies that the imped-
ance of the equalizer would increase
with an increase in frequency. By
designing capacitance C and induc-
tance L to form a parallel resonant
circuit at the higher frequencies, this
desired impedance change can be
accomplished. The following are
some typical design values for pro-
gram transmission with respect to
Figure 5:

A. For 100-8000 Hz
C-0.110 to 0.115 micro -
farads.
L-2.4 to 2.6 millihenries
R-25 to 325 ohms (variable)

B. For 100-15000 Hz
C-0.02 microfarads
L-4 millihenries
R-25 to 50 ohms (variable)
Equalizer Operation

Let us follow the action of the
equalizer, shown in Figure 5, in
making the transmission loss of the
combination of the cable pair and
equalizer constant over the 100-
8000 Hz range. At low frequencies,
such as the 100-1000 Hz band, the
inductive reactance is small so that
the equalizer acts as a resistance
shunted across the cable pair. The
current flowing through resistance
R will increase and considerable
power, which is equal to YR, will
be dissipated or lost in R. At higher
frequencies (the 1500-5500 Hz
range) the inductive reactance be-
comes greater and less current will
flow through R, thereby reducing
the power loss. For the highest fre-
quencies in the 6000-8000 Hz
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Fig. 4 To illustrate the design principles of an equalizer, note that the
loss in the equalizer is designed to compensate for the telephone line

range, C and L will form a parallel
resonant circuit resulting in a very
high impedance. Consequently, lit-
tle current would flow through R
and the equalizer would introduce
very little loss at these high frequen-
cies.

Above this resonant frequency
range, the reactance of C drops and
the loss caused by the equalizer will
start to increase. By changing the
value of resistance R, the amount
of dissipated power can be raised
or lowered. In this way, the equal-
izer can be adjusted for the correct
attenuation that may be required
for different cable pair lengths or
impedance conditions.

Several types of equalizers are
commercially available to equalize
non -loaded cable pairs for program
transmissions. They include the fol-
lowing types:-

Western Electric #23-A Equal-
izer (For 8 kHz and 15 kHz)
Altec #17224 Equalizer (For 8
kHz)
Altec #17249 Equalizer (For 15
kHz)

Equalizing Procedure
A definite line-up procedure

should be followed in equalizing a
telephone line circuit for radio pro-
gram transmissions from a remote
pickup point. In this connection, it
is assumed that the Telephone Com-
pany has made available a good
non -loaded cable pair and that all
or most bridged taps have been re-
moved from it. It is also presumed
that the cable circuit length is not
over about 10 miles of #22 gauge
conductors.

Before installing the equalizer,
check out the particular cable pair's
program transmission capability by
making a frequency run. The follow-
ing test equipment would be needed
for this purpose and for the subse-
quent equalization procedure:-

(1) At Remote Pickup Point
(Sending End)
One Western Electric #19-
C or #21-A Oscillator,
Northeast Electronics #TTS-
43A Oscillator or equivalent
audio -frequency oscillator in
50-15000 Hz range.
One Repeating Coil-West-
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em Electric #111-C, #119-
E, Altec #15036 or equiva-
lent 150:600 ohm repeating
coil type of transformer (T-
2).

(2) At Broadcast Control Studio
(Receiving End)
One Repeating Coil-West-
ern Electric #111-C, #119-
E, Altec #15036 or equiva-
lent 150:600 ohm repeating
coil type of transformer (T-
1).
One Transmission Measuring
Set-Western Electric No.
2B, 3A, Northeast Electron-
ics model TTS 4A, TTS 25A
or a VTVM to provide equiv-
alent dBm measurements.
One 600 -ohm non -inductive
resistor (R-1).

These test equipment items are
connected as indicated in Figure 6.
It is also necessary to provide a
telephone at the remote pickup
point for communicating with the

TELEPHONE

LINE FROM

REMOTE
PICKUP

POINT

broadcast studio for the equalizing
procedure and for program control
purposes. This could be another
leased line circuit or a temporary
business telephone line.

To check the cable pair's trans-
mission capability, the oscillator at
the sending end (remote pickup
point) is arranged to transmit, at
O dBm level, a series of tones in
the range of 100 to 2000 Hz, in in-
crements of 100 Hz; and then from
2000 to 8000 Hz in increments of
500 Hz. At the receiving end in the
broadcast studio, the received tone
levels are measured on the trans-
mission measuring set or equivalent
VTVM device and recorded.

The resultant data that is re-
corded may be plotted as a curve
of received signal strength in-dBm
against frequency in the 100-8000
Hz range. It is probable that the re-
ceived levels in the 3000-8000 Hz
band will be considerably lower than
those in the 100-3000 Hz portion.

BROADCAST STUDIO

EQUALIZER CIRCUIT

150 IN

T

An 8 kHz equalizer, such as the
Altec #17224, next is installed
across the cable pair at transformer
T-1 in Figure 6. The oscillator at
the sending end is adjusted to trans-
mit 8000 Hz tone at 0 dBm and
the received level in the broadcast
studio is measured. Then, the oscil-
lator is adjusted to send 1000 Hz.
tone at 0 dBm. The potentiometer
R in the Altec equalizer is adjusted
until the received 1000 Hz level is
approximately the same as the pre-
vious 8000 Hz tone. This procedure
should be repeated several times to
insure optimum adjustments.

To conclude the line-up proce-
dure, a frequency run from 100 to
8000 Hz, in increments of 100 Hz,
should be made as described above.
The received signal readings in
-dBm should be recorded and
plotted against frequency on a
graph. The resultant graph should
disclose whether or not the trans-
mission loss of the combination of

LEG EN D

T1 - - - - 150:600 Ohm Repeating Coil. Type -Western Electric
111-C, 119-E, Altec #15036 Or Equivalent.

C, L and R --- See Text.
Fig. 5 Basic elements of an equalizer for use with a non -loaded cable pair.

TO

CONTROL

CONSOLE
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REMOTE PICKUP POINT

LEGEND

VFO ---- Variable audio -frequency oscillator in 50-15000 Hz range such as WE #19-C,
or equivalent oscillator equipped with output meter calibrated in dB.

T1, T2, ---- 150:600 ohm Repeating Coil such as WE #111-C, 119-E or Altec #15036.
RI ---- 600 ohm non -Inductive Resistor.
TMS ---- Transmission Measuring Set such as WE#2B, 3A or Northeast Electronics ifTTS 4A or TTS 25A.
V1VM ---- Vacuum Tube Voltmeter or equivalent solid-state device calibrated In dB,

---- Cable pair or twisted pair.

TELEPHONE

CABLE PAIR
BROADCAST CONTROL STUDIO

Fig. 6 Test equipment setup for equalizer alignment.

equalizer and cable pair is fairly
constant for satisfactory program
use. If the graph shows a sharp in-
crease or decrease in the attenua-
tion at a certain frequency or over
a narrow band of frequencies, it
may be necessary to readjust the po-
tentiometer in the equalizer unit.
This adjustment should be made
while the frequencies affected are
being transmitted. Upon completion
of this adjustment, another fre-
quency run should be made to ver-
ify the smooth attenuation through-
out the 100-8000 Hz band.

A similar line-up procedure may
be utilized to equalize a non -loaded
cable pair for the 50-15000 Hz
range for FM broadcasting purposes.
In this case, it will be necessary to
provide an equalizer that is designed
for operation to 15 kHz.

References
D. Talley, "Basic Carrier Tele-

phony", Hayden Book Co.

Neve designed and built it for THAMES
.........-,_

o  t aw, , , . .........

24 Channel
free grouping TV Sound

Control Console with two
plug-in 12 Channel

auxiliaries.
This is the first stage of

a complete re -equipment
programme entrusted to

Rupert Neve & Co. Ltd. by

TELEVISION LTD

Rupert Neve & Co. Ltd. Cambridge House, Melbourn, Royston, H erts. Telephone MELBOURN 776
(STD: 0223-975) Telex 81381
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TROMP'S NEW IC...OP AMP AUDIO D. A.

BREAKS THE COST BARRIER...

$r

Dealers are also invited to inquire
Call or write today for more information

Meets or exceeds every professional
recognized audio standard.

 6 Outputs
 + 20 DBM each
 60 DB isolation between outputs
 20 DB gain for unity adjustment
 12 units require only 51/4"

rack space

The Model A 100 is one of a family
of TelComp's /C modules

TelComp Manufacturing
A DIVISION OF TELEVISION AND COMPUTER CORPORATION

Circle Number 33 on Reader Reply Card
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CATV STANDARDS

Maintaining system reliability
By Harry Etkin

Community Antenna Television
(CATV) Systems are increasing in
number and technological sophisti-
cation. To support this continuing
growth and advancing technology,
the CATV industry needs tech-

nically competent engineers and
technicians to maintain a Grade A
quality signal on the cable. This
service is intended to increase sys-
tem reliability in order that CATV
subscribers will receive uninter-
rupted service on all the CATV
channels.

Whether or not the subscriber at

Recommended for No Noticeable Degradation

Signal Level to Subscribers 0 to 10 d8mV

Signal to Noise Ratio 43 dB

Signal to Cross Modulation 51 dB

Signal to Hum Modulation 30 dB

System Response ± 11/2 dB within any channel

Signal to Beat Interference 60 dB

Signal to Reflections 20 dB

Radiation (Within FCC Specifications) Less than 20 uv/m low band
and 50 uv/m high band on a
tuned dipole at 10 feet.

75n
AMPLIFIER WITH

GAIN MEASURED
OF 26 dB

Fig. 1 CATV System standards.

FIELD STRENGTH
METER WITH

NOISE MEASUREMENT
OF - 28 dBmV

R. F. IN DET.
OUT

VERT.
IN

N.F. = 59 ± N -G + 4
N.F. - 59 -28 -26 + 4 = 9 dB

SCOPE

Fig. 2 Example of noise figure calculation of an amplifier. Observe scope trace such
that only noise is seen, no video or FM pickup.

the end of the line gets a quality
signal depends upon the CATV tri-
angle: state-of-the-art equipment, a
high performance transmission sys-
tem, and planned system mainte-
nance. It is our purpose here to
discuss maintenance.

IMPORTANCE
OF MAINTENANCE

Noting that the complexities of
the cable television industry defy
simplistic treatment, and with the
technological improvements in the
reliability of CATV equipment,
CATV operators have a tendency
to neglect and use rather haphazard
maintenance procedures. A preven-
tive maintenance schedule should be
developed and adhered to in order
to sustain the greatest possible re-
liability and value of the CATV in-
vestment. The purchase of CATV
equipment represents a substantial
investment. Equally important, a
reasonable annual expenditure for
good maintenance should be bud-
geted to support the value of the
investment.

Each equipment instruction book
should be referred to for detailed
maintenance procedure, but each
CATV system operator and engi-
neer should take the time to ana-
lyze his equipment and prepare a
check list to be sure maintenance
chores are performed regularly.

Keep It Clean
The CATV equipment building

appearance is usually a clue to the
kind of maintenance the equipment
is receiving. Dust is the major en-
emy of electronic and electrical ap-
paratus. It can change electrical
values of components, prevent
proper electrical contact in relays
and switches and produce break-
down and failures that may strike
abruptly and without the slightest
warning. A clean, well kept CATV
operations building makes it an as-
set to the community.

Routine visual inspections should
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be made. Screw type connections
which may have loosened should
be tightened. Check all moving and
rotating parts for proper function
and keep switches and relay con-
tacts clean.

In many cases the antenna system
requires maintenance, too. Guy
wires (if provided), insulators,
ground straps and transmission
lines should also be inspected. Elec-
trical junction boxes and pull boxes
should be checked.

Tools And Test Items
Even the smallest CATV facility

should have access to an adequate
set of hand tools for use in making
repairs and maintaining the equip-
ment. Good test equipment should
be available and in constant use.
Test equipment that will prove help-
ful when performing routine main-
tenance and making overall perfor-
mance checks will include an audio
oscillator, noise and distortion
meter, noise generators, calibrated
attenuation pads, volt -ohm meter or
VTVM, oscilloscope and a field
strength meter.

For new equipment a small stock
of spare parts should be sufficient,
since this equipment should oper-
ate several months before spares are
needed. A stock of resistors, capac-
itors and related parts should be
built up before their probable need.
It is a good idea to invest in spare
parts against the time when they
will be vital to equipment repair.

Scheduled Maintenance
As there is no single maintenance

technique, various procedures
should be detailed and practiced to
achieve the minimum failure and
maximum equipment life. Overall
operating conditions, age of equip-
ment, and available engineering
time will all enter into the choice
of maintenance procedures that a
CATV system will find most satis-
factory.

The aim of a good maintenance
schedule is to obtain the maximum
equipment reliability. This is usu-
ally accomplished by a detailed and
continuous procedure devoted to
checking, testing, cleaning and ad-
justments performed in a daily,
weekly, monthly, quarterly and
semi-annual routine.

CALIBRATED
NOISE

GENERATOR

(/)

AMPLIFIER
UNDER
TEST

NI

N, = Noise Source

N, = N,
2

SWEEP
GENERATOR

FIELD
STRENGTH

METER

(/)

REFERENCE SETTING
TO MEASURE
NOISE OUTPUT

R.F. COAXIAL
6 SWITCH

REFERENCE
ATTENUATOR

(/)
FIELD

STRENGTH
METER

AMPLIFIER

Fig. 3 Noise figure
measurement in lab-
oratory.

DISPLAY

J
Amplifier gain in dB = Attenuation in dB inserted in reference attenuator

SYSTEM
TEST

LOCATION

Fig. 4 Test method for gain measurement of an amplifier.

727
FIELD

ST RENGTH
METER

R.F. IN DET. OUT

VERT. IN SCOPE

Fig. 5. Signal to noise ratio measurement of a CATV system. Follow this procedure:
(1) tune the FSM to video carrier signal of desired channel and record; (2) tune
the FSM to noise in unused channel or FM band and record reading; (3) Since the
decibles are a logarithmatic ratio, the difference in decibles between step 1 and 2
is the signal to noise ratio; (4) add the correction factor (4 dB) of the meter to
reduce S/N by 4 dB.
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The CATV system operator's re-
sponsibility is the maintenance of a
reliable cable signal to the sub-
scriber. Many CATV systems main-
tain a remarkable signal reliability
by developing maintenance proce-
dures and practicing regular rou-
tines that will provide the greatest
possible reliability from the existing
equipment. Obviously, signal failure
may result in lost revenue.

Besides delivering more television
services, the CATV operator is
more often competing with Grade
"A" off -air reception and must pro-
vide the subscribers, not only ad-
ditional programming, but signals of

equal or better quality than that
received off the air. This usually
requires the adherence to a set of
maintenance standards so that no
noticeable degradation is incurred
to the pictures by the CATV sys-
tem.

Occasionally it is difficult, with-
out the use of maintenance and test
procedures, to know whether the ca-
ble system or TV set needs correc-
tion. It is extremely important to
maintain these signals to determine
whether any degradation is due to
the originating transmitter, to propa-
gation, or to the CATV antenna
array.

SIGNAL
OFF/AIR

ATTENUATOR ATTENUATOR

TV

SPL ITTER

0

(/)
FIELD

STRENGTH
METER

SCOPE

S/N (dB) Attenuation
Amp
Input

Amp
Output Attn.

TV

Input

50

40

30

20

10

0

Fig. 6 Equipment setup for signal/noise radio measurement.

SYSTEM
TEST

LOCATION
FIELD

STRENGTH
METER

R. F IN (/) DET. OUT

VERT. IN SCOPE

Fig. 7 Tune the field strength meter to a pilot carrier (73.5 MHz) and measure the
ratio (in dB) between this carrier and any peak/peak hum modulation by means of
the scope.

Maintaining the CATV system
normally involves practical mainte-
nance techniques and test equip-
ment. Fortunately, the test equip-
ment will be of ever increasing value
in the future testing of the CATV
system. Since most signal degrada-
tion factors are cumulative, it is
imperative that they be kept at a
very low level. Some of the system
factors of importance are:

1. Noise Figure
2. Signal-to-noise ratio
3. Signal -to -hum modulation
4. System frequency response
5. Signal to beat interference
6. Cross -Modulation
7. Reflections-VSWR
8. Signal to reflections
9. Radiation

CATV system standards which are
related to the specific information
cited in proposed and NCTA stan-
dards are listed in Figure 1.

Noting that the complexities of
the CATV system defy simplistic
treatment, it is recommended that
the condition of the CATV system
be checked by measuring, observ-
ing and evaluating the system. This
will provide a functional check to
assure that the system is delivering
the picture quality to the subscriber
which is substantially the same as
that received. Figures 2 and 3 are
block diagrams showing methods of
noise figure measurements of an am-
plifier. The symbols illustrated in
the block diagrams are provided
from the NCTA-003-0668 standard
entitled "Graphic Symbols for Elec-
trical and Electronic Devices to be
Designated on CATV Systems Lay-
out Drawings."

Figures 4 to 7 specify test meth-
ods and suggest techniques for de-
termining system factors in cable
systems.

Make a master copy of the test
procedures shown in the figures.
And when no tests are being run,
it would be wise to insert some test
equipment in the line at points
which need constant survelance. In
this way, trouble may be spotted
while it is developed. In many sys-
tems, too much test equipment sits
on the bench waiting for a crisis.

CATV proof of performance will
be covered in the second part of
this series on developing peak re-
liability.
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Changes Made In
U. S. - Canada Pact
Affect UHF Stations

The Canada -USA Television
Agreement of 1952 has been modi-
fied in the following respects:

(1) a complete reallocation of
Canadian UHF channel as-
signments which amends Ta-
ble A of the Agreement;

(2) a Canadian Zone I designa-
tion for UHF channel alloca-
cation purposes.

The new Canadian Zone I for
television allocation purposes is the
same as Canadian FM Zone I and
is described as follows:

"Zone I will be in that area be-
tween Windsor and Quebec which
is located within the confines of the
USA -Canadian border and the fol-
lowing lines: beginning from the
west at the intersection of the com-
mon border and latitude 40° 10';
thence in a straight line northeast
to the point of intersection of 77°
longitude; thence in a straight line
northeastward to the point of inter-
section of 72° longitude and 47°
latitude; thence following the 47°
latitude to the point of intersection
with 71° longitude; thence follow-
ing the 71° longitude southwards
to the common border."

The remainder of Canada will be
considered Zone II. All minimum
mileage separations will be the same
as the domestic standards contained
in the Rules for U.S. Zones I and II.

FCC Hearing Set
On Ed. FM Permits

Mutually exclusive applications
for construction permits for a new
noncommercial educational FM sta-
tion in Washington, D.C., filed by
Pacifica Foundation (BPED-896)
and National Education Foundation,
Inc. (NEF), (BPED-1 0 1 2), have
been designated for consolidated
hearing by the Commission.

Pacifica is the licensee of non-
commercial educational stations
KPFA (FM) and KPFB (FM),
Berkeley, Calif.; KPFK (FM), Los
Angeles and is sole stockholder of
WBAI, Inc., the licensee corpora-
tion of WBAI (FM), New York,
New York.

Ask these people
how to process
16mm and 8mm
Ektachrome film fast.
WANE
Ft. Wayne, Indiana
Corinthian Stns.

KARD
Wichita, Kansas
Kansas State Network Inc.

EASTMAN KODAK
COMPANY
Rochester, New York

KAUZ
Wichita Falls, Texas
Bass Bcstg. Stns.

RAY -CHRIS
PRODUCTIONS
Little Rock, Arkansas

CBS NEWS
New York, New York

CBS NEWS
Washington, D. C.

KCBD
Lubbock, Texas
Caprock Bcstg. Co.

WCTV
Talahassee, Florida
J. H. Phipps Bcstg.
Stn.

KDVT
Dallas, Texas
Doubleday Stns.

GENERAL DYNAMICS
CORP.
Ft. Worth, Texas

KFDA
Amarillo, Texas
Bass Bcstg. Stns.

KHOU
Houston, Texas
Corinthian Stns.

CHRYSLER
CORPORATION
Chelsea Proving Grounds
Chelsea, Michigan

WHTN
Huntington, W. Virginia
Reeves Bcstg. Stns.

KHVH
Honolulu, Hawaii
Western Telestations

WISH
Indianapolis, Indiana
Corinthian Stns.

KJAC
Port Arthur, Texas
Jefferson Amusement Co.

WJAR
Providence, Rhode Island
Outlet Company Stns.

WKY
Oklahoma City, Oklahoma
WKY-TV System Stns.

NEWS FILM LAB. INC.
Hollywood, California

WNDU
South Bend, Indiana
Notre Dame University

UNIVERSAL LAB.
Kowloon, Hong Kong

KNXT
Los Angeles, California
CBS Owned Stations

ROJANASIL COLOR
PROCESSING LAB.
Bangkok, Thailand

KOSA
Odessa, Texas
Doubleday Stns.

KOTV
Tulsa, Oklahoma
Corinthian Stns.

KRBC
Abilene, Texas
Abilene Radio & TV Stns.

WRDW
Augusta, Georgia
Rust Craft Bcstg. Stns.

KRGV
Weslaco, Texas
Manship Stns.

WSWO
Springfield, Ohio
South -Western Ohio TV Inc.

KTVT
Ft. Worth, Texas
WKY-TV System Stns.

KVII
Amarillo, Texas
Marsh Media Ltd.

KXTV
Sacramento, California
Corinthian Stns.

RAI RADIO TELE-
VISIONE ITALIANA
Rome, Italy
Italian National Network

WBRZ
Baton Rouge, Louisiana
Manship Stns.

KCST
San Diego, California
Bass Bcstg. Stns.

WLUC
Marquett, Michigan
Post Corp Stns.

KNTV
San Jose, California
Std. Radio & T.V. Co.

KTUL
Tulsa, Oklahoma
Griffin-Leake Stns.

SOUND PHOTO LAB.
Lubbock, Texas

WTVC
Chattanooga, Tennessee
Martin Theatres of
Georgia Stns.

KTVE
Monroe, Louisiana
Gray Communications Stns.

Do they know
something about
Jamieson's Mark IV
color processor
you should know?

KATV
Little Rock, Arkansas
Griffin-Leake Stns.

WUSN
Charleston, South Carolina
Reeves Bcstg.

WTTV
Indianapolis, Indiana
Sarkes Tarzian Stns.

WPTA
Ft. Wayne, Indiana
Sarkes Tarzian Stns.

WTVM
Columbus, Georgia
Martin Theatres of
Georgia Stns.

WTOK
Meridian, Mississippi
Southern TV Corp.

KBMT
Beaumont, Texas
Liberty Corp.

KFYR
Bismark, North Dakota
Meyer Bcstg. Stns.

ABS-CBN
Manila, Philippines
Alto Bcstg. System
WPRI
Providence, Rhode Island
John B. Poole Stns.

NHK-NIPPON HOSO
KYOKAI
Tokyo, Japan
Japan National Network

J. OSAWA & CO., LTD.
Tokyo, Japan

Jamieson's low-cost Mark IV 30 FPM color processor is the
easiest of all machines to operate. It is fully instrumented. Auto-
matically controlled. It has a warm-up time of just 10 minutes.
A put -through time of just 23 minutes. And the Jamieson Mark IV
delivers processed film at a rate twice that of other machines
of its size.
Write us for complete information on the Mark IV and our other
processors.

1 Jamieson Film Company
EQUIPMENT DIVISION
2817 CANTON ST., DALLAS, TEXAS 75226
A/C (214) 747-5634
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The New York
network: a case
of broadcast
planning

Fig. 2 The NYN video tape lineup.

By Paul S. Andrews*

On October 2, 1967 Chancellor
Samuel Gould of the State Univer-
sity of New York pushed the but-
ton which officially placed the New
York Network (NYN) in operation.
Closing that circuit meant the cul-
mination of years of planning and
another step forward for ETV.

The need for such a facility as
NYN was apparent in the early
1960's. There were three ETV sta-
tions on the air at that time. In
order to effectively send educational
programs (mainly academic ones for
higher learning), to the areas some
distance from college campuses for
people who could not attend college
full time, a network facility was
needed. This was true because the
ETV stations did not have suffi-
cient funds to purchase videotape
recorders (which were still relatively
new) nor the funds to hire quali-
fied personnel to operate them. De-
spite these problems, videotape ap-
peared more and more to be the
best method for recording and dis-
tributing programs. One well
equipped central distribution fa-
cility could get the programs to the
stations and ultimately to the public
most efficiently.

NYN finally got on track in 1966
when Governor Rockefeller became
convinced that New York should
have its own TV network. ETV had
taken tremendous strides forward in
New York since 1961. Not only had
the number of stations on the air
and the coverage they provided
grown, but also the number of pro-
grams from campuses of the State
University of New York had in-
creased. Also, better general in-
terest programs were being pro-
duced by National Educational Tel-
evision (NET) and stations of the
Eastern Educational Network
(EEN).

Between 1961 and 1966 NYN
had not been forgotten. NYN Di-
rector of Engineering, Joseph Do-
herty, had continued technical plan-
ning when time permitted so that

Technical Director, New York Network.
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when the green light was given the
facility could be implemented with
little delay. During these years, con-
siderable thought was given to hav-
ing the state build and operate its
own microwave system for TV or
to routing programs through the
Civil Defense Radio Network and
various other radio facilities utilized
by the state governmental agencies.
An economic analysis of these op-
tions finally led the NYN to select
AT&T to furnish the state ETV
facilities.

The main requirements were that
each station should not only be able
to receive, but also be able to trans-
mit a signal to the network, under
certain conditions simultaneously,
and that all microwave switching be
controlled by NYN at one central
point.

Upon completion of the system,
NYN became the first intercon-
nected educational television net-
work with direct microwave switch-
ing.

The upper part of Figure 2 shows
the Network microwave switching
panel which is located at NOC (Net-
work Operating Center) in Albany,
New York. Figure 2 foreground
shows the VTR and film island re-
mote control panel. The main car-
rier frequency is 6 GHz, but all
switching of the microwave facilities
is done at an Intermediate Fre-
quency of 70 MHz and is entirely

.

Fig. 3 Film chain layout.

Fig. 1 New York
Network micro-
wave switching
panel in the op-
erating center in
Albany. In fore-
ground is the
VTR and film is-
land remote con-
trol panel.
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controlled at NOC. This eliminates
signal degradation encountered by
demodulation and remodulation at
each switching point.

An IF frequency is utilized in
long haul microwave service to al-
low signal level path losses to be
compensated for some years ago. 70
MHz was selected as the industry
standard. It is still in use today be-
cause tube equipment used at the
time required a relatively low RF
frequency to maintain good overall
gain with a minimum of amplifica-
tion stages, but a high enough fre-
quency so as not to sacrifice band-
width. A ±-10 MHz frequency re-
sponse is necessary to carry the TV
signal on the FM carrier. The audio
is added as a subcarrier at 7.5 MHz
from the main 70 MHz carrier.

Switching Capability
NOC is located in the East cen-

tral part of the State. All stations
in the network including NOC are
full duplex facilities, i.e. they can
receive and transmit different pro-
grams at the same time. The net-
work itself has one channel feeding
west to Buffalo, one channel feed-
ing south to New York from NOC,
and one channel feeding east from
Buffalo and one channel feeding
north from New York to NOC.
This means that if any station
(WCNY for example) desires to
transmit a program to WXXI, the
westbound channel must be opened
at WCNY for insertion of the de-
sired program material. This also
means that WNED would not be
able to receive any programs origi-
nating east of WCNY as long as
WCNY was transmitting to WXXI.
WNED could, however, be receiv-
ing the program WCNY was trans-
mitting to WXXI. It would also be
possible for WCNY to transmit a
program on the eastbound channel
to NOC for taping and leave the
westbound channel of the net closed
to send programming from NOC to
WNED.

Each "drop" or "receiving pont"
has a "transmit" condition and a
"thru" condition. The "transmit"

Rg. 4 Audio control center and patch panel.

Fig. 6 Functional layout at NYN control center showing left side of the control area.
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Fig. 5 Heart of the Duplicating Center at NYN.

Fig. 7 Righthand side of the control center.

condition opens the channel in any
selected direction. The "thru" con-
dition merely takes the amplified 70
MHz IF converted from 6 GHz
from the previous system transmis-
sion point and reconverts it to 6
GHz for retransmission to the next
point; effectively by-passing or go-
ing through that particular point.
Thus each point can only be set up
for "transmit" to originate programs
or for "through" to by-pass that
station. This in no way affects the
receive facility as all points receive
at all times.

Switching control and tally light
circuits are carried over regular
telephone land lines. The circuits
consist of a continuous carrier which
is shifted up or down by predeter-
mined frequencies as the control
buttons are depressed on the micro-
wave switching panel (Figure 2 up-
per). Each switching point utilizes
a different carrier frequency for this
"Quindar" TM system of remote
switching control. As an operating
example, let us assume WCNY
wants to transmit east to NOC. The
NOC TD pushes the "Xmit East"
button on his control panel; this
shifts the "Quindar" TM carrier for
Syracuse (2400 Hz) up to 2425 Hz.
At WCNY a "Quindar TM receiver
takes the 2425 Hz through a band
rejection filter which passes only
the 2425 Hz signal. This signal is
then processed and sets up the
"PRESELECT" circuits arming the
actual switching circuit and send-
ing a tally signal back to NOC to
a light bn the microwave control
panel. This tells the NOC TD that
WCNY is ready to be switched to
"TRANSMIT EAST". The NOC
TD must push an "Execute" button
to make the actual switch. This cir-
cuit activates a 2800 Hz signal to
be transmtited and WCNY will then
have their microwave transmitter
switched to "transmit east". The
"Execute" signal is always a 2800
Hz tone and anything set up in a
"preselect" mode will be switched.

A unique feature of the network
switching circuits is a "Preview" fa-
cility that is included to allow the
network technical director to pre -
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Fig. 8 Second unit from bottom is the NYN time standard. Across the bottom from
left to right are the subcarrier regenerator, phase processor, telemetry transmitter,
and the adjustable delay line.

set an upcoming microwave con-
figuration and operate a "Preview"
button and observe, by tally lights,
whether he has made the proper
selections. In this way he can make
corrections in advance so that net-
work switching errors are held to
a minimum.

The NYN Layout
Technical facilities at NOC con-

sist of four Quadraplex Video Tape
Recorders (Figure 2), two colorized
and two with electronic editors, two
color 4-V film islands, one of which
is equipped with a playback unit
for synchronizing sound magnetic
film with optical film (Figure 3), a
Custom Program Switcher with spe-
cial effects, and a General Electric
Audio Console (Figure 4). One 14
x 8 custom master control switcher
with "preset" capability (left side of
Figure 8). Also, there are four two-

inch and four one -inch helical scan
video tape recorders and audio
duplicating equipment which com-
prise the "Duplicating Center" op-
eration of the Network. These are
shown in Figure 5.

Figures 6 and 7 show overall
views of the NOC control area. In
the foreground is the operating con-
trol area and in the background,
left to right, are the film island con-
trol consoles and the racks of moni-
tors and associated equipment for
the switchers, sync generators and
test signal generators.

System Sync
Another unique feature of NYN

is the use of Sulzer Tracor Model
2.5B frequency standards and tele-
vision synthesizers at all stations
and NOC. The units have an ac-
curacy of 1 part in 10 to the eleventh
power and, in conjuncton with a

synthesizer, allow framing of any
station to any or all other stations
so that full composite programming
can be accomplished utilizing two
or more stations in the Network.
The NOC standard (Figure 8), sec-
ond unit from the bottom) is con-
stantly checked by using WWV on
20 KHz. These units are finding
wide usage through a loan arrange-
ment for Eastern Educational Net-
work programming in conjunction
with NYN feeds. Automatic fram-
ing is planned for the future so that
all stations may be fully locked to-
gether automatically.

Tracor Chroma-Fix is also in use
between NOC and WNDT to syn-
chronize the 3.5 MHz color sub -
carriers so that full composite color
programming is possible. This is
carried over a pair of telephone lines
using audio tones. The Chroma-Fix
is the lower unit in Figure 8).

Communications facilities consist
of technical and administrative pri-
vate telephone lines with two -digit
dial selection at all stations (NOC
and the New York office of NYN).
A TWX facility between all units is
also provided; ASR (Automatic
Send -Receive) Model 28 equipment
utilizing a tape perforator and tape
reader is used at NOC and the New
York office; and KSR (Keyboard
Send -Receive) Model 28 equipment
is utilized at other locations.

NYN has been in operation long
enough for all equipment to have
"settled in" and all systems are per-
forming as well as or better than
expected. Future plans include color
production facilities and the addition
of the four-year University Center
campuses to the Network. ETV sta-
tions on Long Island and in Water-
town are also planned for addition
to the Network in the near future.

And so what was once an idea
is now a practical reality. No icing
on the cake, no frills. No state edu-
cational broadcasting system is any
better than the planning that pre-
ceded construction. Yet educational
broadcasters should remember that
their plans must be keyed to realis-
tic state goals based on the immedi-
ate and projected needs.
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AUDIO AND RF
ATTENUATORS TO
MEET ANY REQUIREMENT
Here in one compact and informative
28 page booklet is all the data you need
to select a Precision Audio and RF At-
tenuator for your individual application.

Reference Charts, Circuit Diagrams, Types
and Uses, Current and Voltage Ratio Tables,
Ratings, Etc., make this a handy and invalu-
able reference.

SEND FOR YOUR FREE COPY TODAY.

TECH LABORATORIES, INC.
Palisades Park, New Jersey Tel.: (201) 944-2221  TWX: (201) 947-0825
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COMPARE

YOU'LL BUY A

INSTANT START

TURNTABLE

 World's Largest Selling
Broadcast Turntable

 Originator of
"Instant Start" Technique

 25,000 Satisfied Users

 Unsurpassed Quality and
Factory Service

 Immediate Availability
East & West Coast Plants

 Realistically Priced for
25 Years

 Instant Warranty Service

BROADCASTERS
BUY

Q R K-

ELECTRONIC
PRODUCTS, INC.

1568 NORTH SIERRA VISTA, FRESNO,
CALIFORNIA 93703  Phone: 209 251-4213

A Subsidiary of CCA

TEM EXCHANGE

A new Twist On Rewinding Tape
Most engineers are faced with the

problem of worn tape on cartridges.
And rather than pack them up, send
them away and wait several days to
get them back, I devised a simple
method of rewinding them in a very
few minutes.

Take the screw out of the cover
and remove the cover. Lift the tape
out of the guides and pressure pads
so that it lays in front of the car-
tridge. Cut the tape near the cen-
ter with a pair of scissors and splice
the new tape to the end which winds
around the outside of the cartridge
reel. This splice does not have to be
a good splice. Fasten the two tapes
together making sure that the tape
is not reversed and trim the splicing
tape on both sides of the tape.

Be sure to keep the new tape
loose to prevent tightening on the
cartridge reel, pull the other end of
the old tape that feeds from the cen-
ter of the reel. The new tape will
follow right after the old tape
around the reel of the cartridge. It
may be necessary to guide the tape
with your finger so it doesn't climb
up on the reel. Keep pulling the old
tape until the new splice shows up.

Pull the spliced section out about
six inches from the front of the
cartridge and cut in back of the
splice. Leave about the same length
of new tape and cut also.

Moisten a cloth or tissue with
denatured alcohol and clean the
back side of both ends of tape up
fairly close to the cartridge. This is
necessary to remove the lubricant.
After the alcohol has dried, overlap
the tape close up to the cartridge,
keeping them exactly in line. Cut
through both tapes on a slant, apply
a good splice and trim the sides.
Replace the tape in the guides and
over the pressure pads and reas-
semble the top.

Be sure to use a lubricated tape
which is designed for cartridges and
is available from most tape sup-
pliers.

This method is very simple and
will furnish you with a cartridge
which will run the same length of
time as the old tape.

Gordon Wiley,
Chief Engineer WGAW
Gardner, Mass.

Violation Goof
List For Station
Staff Culprits

Every week Broadcast Engineer-
ing magazine receives news from
the FCC. And every week we get a
look at what isn't happening at the
station level.

Here is a list of what continually
goes wrong. Why not post this list
and keep your staff aware of these
violations that occur so often. Ad-
herence will surely save the station
money and insure consistent tech-
nical operations.

Maintenance log-Includes fail-
ure to: enter signed statement of re-
quired inspection; record required
quarterly tower light inspections; en-
ter required weekly antenna base
current remote meter caliborations
and enter notation of external fre-
quency checks and monitor correla-
tion.

Operation log (transmitter)-in-
cludes failure to: make entries of
required meter readings at half-hour
intervals and log required daily
tower light observations.

Station identification-Includes
failure to: identify the station by the
assigned call letter and location at
the specified intervals.

Records (engineering)-Includes
failure to: make available for inspec-
tion program operating and main-
tenance logs; equipment perfor-
mance measurements and field in-
tensities measurements.
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All logs and records-Includes
failure to: make required entries;
sign logs; make orderly and legible
entries and insure entries are factual.

Indicating instruments-Includes
failure to: calibrate remote antenna
ammeter within 2% of base meter;
label meter function; provide cali-
bration curves for remote meters and
calibrate remote meters once a week.

Equipment performance measure-
ments-Includes failure to: make
equipment performance measure-
ments; include spurious and har-
monic measurements and include all
required data and curves.

I I

LISTEIVIIVG
The Euphonics Miniconic#, phono
system represents the ultimate in
modern high-fidelity technology.

TOTAL CARTRIDGE RESPONSE
DC to 30 KHz. Acclaimed by Recording and
Broadcast Engineers.

SEMICONDUCTOR ELEMENT
10,000 times the energy output of magnetic
cartridges. PS -15 adapter supplied to match
all amplifier inputs.

LOWEST EFFECTIVE TIP MASS AND
COMPLIANCE

Unequalled tracking ability at high and low
frequencies.

The amazing Euphonics Miniconic is
truly a unique and rewarding auditory
experience.
At better dealers everywhere, or write
for name of nearest Euphonics repre-
sentative.

p CYU wq
fuphomcs DEPT. 27

8782 SW 131st ST. MIAMI, FLA. 33156
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Program log-Includes failure to:
authenticate sponsorship; enter re-
quired details of public service an-
nouncements; sign log and initial
corrections and show political affil-
iations of political candidate.

Transmitter-Includes failure to:
provide proper fencing and lock
around antenna base; attenuate
spurious and harmonic radiation
and maintain transmission line in
good condition.

Operators-Includes failure to:
have properly licensed operator on
duty; verify that Radio telephone
Third Class Operator Permits are
endorsed for broadcast operation;
make required five -day -per -week
transmitting equipment inspection.

Modulation monitor-Includes
failure to: provide properly operat-
ing modulation monitor; notify En-
gineer in Charge of District when
operating within monitor and file
informal request with District Office
for additional time when monitor
is out of service more than 60 days.

Station and operator licenses-
Includes failure to: post station au-
thorization and modifications there-
under and operators' licenses at the
principal control point of the trans-
mitter.

Operating power-Includes fail-
ure to: maintain power within the
limits specified in the rules; main-
tain ratio of antenna base currents
in directional antenna system within
5% of specified value.

Modulation-Includes failure to:
control modulation in excess of
100% on negative peaks of frequent
recurrence.

Antenna lighting and painting-
Includes failure to: maintain antenna
tower painting and lighting in ac-
cordance with the terms of the sta-
tion authorization.

,

SELF CONTAINED TAPE CARTRIDGE SYSTEM

`:ettl,*-

.
........

...

Ultra modern. compact design offers
both record and playback function.
Hinged top provides easy access to
circuitry and plug-in heads.
Triple tape -guide head mount. Direct
motor/capstan drive transport.

f
ELECTRONIC

A DIVISION OF COMPUTER
5651 FLORIN-PERKINS

CALIFORNIA

PA
CORPORATION

EQUIPMENT
ROA°

95828

kTA
CORPORATION

SACRAMENTO.
(9181383.5353
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FOR EVERY PROFESSIONAL
APPLICATION

767M7B/6-
heads you right!

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

REEL TO REEL

CONCERTONE
RCA

CARTRIDGE MOUNT

ATC COLLINS GATES

KRS MACARTA RCA

Best of all,
you can get them locally from
your Nortronics distributor.

7ortromks.

-rpAc-P\slE
SPARTA

COMPANY, INC.
8101 Tenth Avenue North

Minneapolis, Minnesota 55427
Phone: (612) 545.0401
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PRODUCTS
(Use circle number on reader service card for
further information)

STEP System

In 1961, Chrono-log's first elec-
tromechanical STEP System for
TV switching automation was in-
stalled. About three years ago,
Chrono-log replaced the electrome-
chanical System with the solid state
STEP system.

Since 1961, a total of 15 STEP
Systems have been put into opera-
tion in TV stations in the U.S. and
Canada. All but one of these STEP
Systems are currently in use or be-
ing installed. Five of these installa-
tions represent re -orders by broad-
casters who, after a few years
experience with the STEP System,
decided to install additional sys-
tems in other stations they operate.

Chrono-log has now added to its
line the CRT STEP System for all -
day TV switching automation. The
CRT STEP System is a modular
automation system which is expand-
able from a station break automa-
tion system to a computer -con-
trolled all -day automation system.

The Cathode Ray Tube STEP
System is similar to the Solid State
STEP System as far as the func-
tions it performs and its control
capabilities. However, in the basic
configuration, the pinboard memory
and the Display Panel are replaced
by a Cathode Ray Tube Display and
Keyboard.

The keyboard is used to enter the
break sequence into the STEP Sys-
tem. The on -air event plus up to 14
upcoming events are stored in the
system and are displayed on the
CRT screen. Changes in all events
(except the present on -air event)
can be made from the keyboard at
any time, even when the system is
putting events on air.

For each event, the screen dis-
plays the duration or real-time for
that event; the video source and
audio source; machine control func-
tions as appropriate; special effect

COLOR
ME

VERSATILE.

 a

MODEL 511 NTSC COLOR ENCODER

A color sync generator is available as an option to be installed in
the same housing and circuit modules are contained in verticle
slide -out trays for easy maintenance. Specifications and pricing
available on request.

0

-

AMERICAN DATA CORPORATION
4306 GOVERNORS DRIVE, S. W., HUNTSVILLE, ALABAMA 35805

and transition data; and a descrip-
tion or identification of each event.

As each event is taken on air, the
system moves all events up one po-
sition on the screen, leaving the
bottom event open for the TD to
enter another upcoming event. A
special keyboard provides complete
alpha -numeric data entry plus spe-
cial control and data entry keys to
allow the TD to enter his time data,
video and audio sources and other
operating functions without the need
for "tabbing" to the proper posi-
tion in the line. The system auto-
matically enters the data in the
proper position.

The elapsed time for each event
is part of the information stored for
the event. As each event is taken,
the Time Display on the on -air line
of the CRT resets to the duration
time for that event and counts down
in 1 second steps. At 00:00 time,
the next event is taken and the
process repeats. General operation
including manual takeover, modes
of operation, etc. are the same as
in Solid State STEP System. The
only exception to this is that there
is no Preview Mode in the CRT
System since 14 upcoming events
can be displayed on the CRT at all
times.

Circle Number 60 on Reader Reply Card

Camera
A new monochrome broadcast

television camera which can be
easily converted to meet future color
requirements of educational, mili-
tary and commercial television users
has been placed on the market by
Ampex Corp.

The new Model BC -210M, de-
signed for studio and remote use,
has a single plumbicon pickup
tube. It is a monochrome version of
the Ampex BC -210. The BC -210
is a moderately priced color broad-
cast camera equipped with two
plumbicon tubes and used at many
commercial television stations.

The BC -210M will be publicly
shown for the first time at the Na-
tional Association of Educational
Broadcasters Convention in Wash-
ington, D.C., November 10, 11 and
12.

The BC -210M can be converted
to full broadcast color capability by
addition of a single coloring chan-
nel.

The upgrading approach, convert-
ing the BC -210M for color, elimi-
nates new camera expenses incurred
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TELE CLINE INC.
Booth 66 Sheraton Park Hotel

SCHNEIDER
TELEVISION ZOOM LENSES

SEE THE NEW SCHNEIDER SYSTEM FOR
PHILIPS, R.C.A., VISUAL AND G.E. COLOR
CAMERAS - PLUG IN SERVO
11 TO 1 (18 to 200) ZOOM RANGE
VARIABLE BACK FOCUS
QUICK CHANGE RANGE EXTENDERS
DIASCOPE INPUT
FOCUS TO 28 INCHES
INTERCHANGEABLE BETWEEN CAMERAS OF
DIFFERENT MANUFACTURERS

SONDOR
MAGNETIC FILM RECORDER/REPRODUCER

 POSITIVE INTERLOCK WITH ANY VTR, FILM
CAMERAS OR FILM SYSTEM

 NO DISTRIBUTOR SYSTEM NECESSARY
 LOCK WITH ANY SYNC SIGNAL

FAST FORWARD AND REWIND MODES
5 msec START TIME

 INTERFACE WITH ANY PROGRAMMER
 VTR DOUBLE SYSTEM SOUND CAPACITY

TELE-TEC
VIDEO TAPE EDITING PROGRAMMER

 INTERFACE WITH ANY VTR
SINGLE FRAME ACCURACY

 PLAYBACK AND EDITING VTR CONTROL
 ELECTRICAL & OPTICAL CUEING
 EDITING ON KINE WORK PRINT
 PRICE UNDER $6000.00

TELE-TEC II
AUTOMATED EDITING SYSTEM

 SIMPLE PROGRAMMING-INSTALLATION
 EDIT ON KINE OR WORK PRINT
 AUTOMATIC SEARCH/CUE
 AUTOMATIC VTR SYNCHRONIZATION

INTERNAL CHARACTER GENERATION
 PROVEN MONEY SAVER

New
TELE-CINE PRODUCTS

 SUPER 8 MM KINESCOPE RECORDER
 TELE-CUE PROMPTING SYSTEMS
 TELE-CINE FOOTAGE COUNTER
 TELE-SLATE COUNTDOWN
 SCHNEIDER 5 to 1 VIDICOM ZOOM LENS
 SCHNEIDER VIDICO PLUMBICON LOW LIGHT

FIXED LENSES

Personnel Attending
Don Collins, Frank Beemish

Hand Waegelein, Tom O'Hara

TELE CLINE INC.
294 E. SHORE DRIVE,
MASSAPEQUA, N.Y.

(212) 247-3575 (516) 798-1119
(213) 389-2176
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by users making the transition from
monochrome to color television, ac-
cording to Lawrence Weiland, vice
president -general manager, Ampex
video products division.

"Broadcasters typically lose up to
80 percent of their investment when
selling monochrome cameras, then
incur additional expenses averaging
$75,000 for each color camera,"
Weiland said.

Monochrome broadcast facilities
which can benefit from the eco-
nomic color -adaptability of the BC -
210M include small commercial sta-
tions and educational networks
operated by school districts, col-
leges, universities and military or-
ganizations. The new camera also is
designed for sophisticated closed
circuit television production appli-
cations where color may be needed
in the future. When converted, the
BC -210M performs identically to
the BC -210.

The BC -210M weighs 35 pounds
and uses lightweight camera cable
less than two ounces per foot and
.47 inches in diameter. The new
camera is 81/2 inches wide, 131/2

inches high and 201/2 inches long
with viewfinder. It produces studio
quality pictures with scene illumina-
tion of 30 foot candles. When up-
graded to color it weighs 50 pounds
and has the same dimensions.
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Frequency Marker
Telonic Instruments has an-

nounced the availability of a new
variable frequency marker operating
from 1 to 2000 MHz and designed
for swept frequency applications.
Basically a plug-in module for the
2003 Sweep/Signal Generator Sys-
tem, the variable marker is desig-
nated Model 3323.

Incorporating a highly stable os-
cillator, the Marker unit provides
a single birdy-type mark on the os-
cilloscope trace at the frequency set
by a calibrated tape on the front
panel of the plug-in. The entire 1

to 2000 MHz range is covered in
3 bands, selected by a three -posi-
tion switch also located on the panel.

The new variable marker allows
the user of the 2003 system to mark
a frequency and then test at that
point, or by manually sweeping with
the "birdy", to determine the fre-
quency at which he is working.

SERVICE MASTER

HANDIEST

HANDFUL

of service tools

23 essential tools at your fingertips in this light-
weight (only 23/4 lbs.), compact, easy -to -carry,
roll -up kit. Contains long nose plier, diagonal
plier, adjustable wrench, regular and stubby
plastic handles with these interchangeable
blades: 9 regular and 3 stubby nutdriver, 2
slotted and 1 Phillips screwdriver, 2 reamer, 1
extension. Eyelets in plastic -coated canvas case
permit wall hanging. New elastic loop secures
roll, eliminates need for tying.

many optional accessories:
Junior and Tee handles ... Additional nutdriver,
Phillips & slotted screwdriver, and extension
blade sizes ... Allen hex type, Bristol multiple
spline, Frearson, Scrulox, and clutch head blades
...Awl/Scriber...Chuck adaptors to use blades
in spiral ratchet drivers.

WRITE FOR CATALOG 166

114IM
XCELITE, INC.. 118 Bank St., Orchard Park, N. Y. 14127

In Canada contact Charles W. Pointon, Ltd.
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Either way, the new plug-in unit
provides an inexpensive method of
obtaining frequency marking cap-
ability over an extremely wide
range.
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FM Exciter
CCA announces a new Direct FM

Exciter for simultaneous Stereo and
SCA operation. The FM-10DS in-
corporates only seven transistors
and three inexpensive conventional
tubes costing less than $10.00. This
combination provides, according to
the manufacturer, the optimum in

reliability and performance and
eliminates the problems of high
power transistor drift, expense and
spurious emissions.
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SILENT WATCHMAN*

#ateetefel
 Simultaneous 14 -channel display

 Operation over single wire or radio circuit

 Unique slide -out drawer construction

 Plug-in solid-state modules

 Provision for triggering external alarm

Monitoring 14 inputs continuously, the Model SCS-2 Status/Control

System gives an instantaneous indication of a predetermined alarm

condition. Unauthorized entry, excessive temperatures, abnormal

operating parameters and many more can be alarmed. Provisions are

incorporated for triggering external alarm or warning devices. Even a

"memory" is included to register an alarm condition and retain it

until manually reset. By reversing the system, it will function as a

control unit with 14 simultaneous individual control functions. Request

Bulletin 227 which reveals full/ details on the *SCS Status/Control

System, a 24 -hour per day silent watchman.

MOSELEY ASSOCIATES, INC.
SANTA BARBARA RESEARCH PARK

111 CASTILIAN DRIVE
GOLETA, CALIFORNIA 93017
(805) 968-9621

72
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Microphone
A new cardioid dynamic micro-

phone, with a rugged all -steel case
and acoustical features designed spe-
cifically for live entertainment use,
has been announced by The Turner
Company, a subsidiary of Conrac
Corporation.

Sound cancelling ports on the side
of the case of the Turner Balladier
Model 2266 provide a controlled
cardioid acoustical pick-up pattern
which reduces feedback howl and
suppresses unwanted background
noise. The microphone cartridge is
baffled and isolated to reduce breath
noise, popping and handling noise.
The slim steel case, with satin
chrome finish and steel grille, pro-
vides the ruggedness required for
continuous bandstand use.

Circle Number 66 on Reader Reply Card

Buying? Selling?

Use BE

Classified Ads

a 4 r

(:10111

Color TV Modulator
A new color television modulator

which produces phase equalized
color video signals exceeding NTSC
color standards has entered full-
scale production at Catel Corpora-
tion.

Designated the CTM-2500 and
the top of Catel's modulator line,
the new solid-state device will ac-
cept either local or microwave in-
put and features an envelope delay
equalizing network.

The unit will produce low-cost,
broadcast -quality transmission sig-
nals in any closed-circuit, film, lo-
cal -origination or microwave system

in studio, ETV, CATV, microwave
link or ITV use.

A new crystal controlled carrier
and all JEDEC registered transistors
assure performance. The video in-
put can be from a line, film chain,
camera, microwave link receiver or
TV demodulator. The audio input
is either 600 or 10,000 ohms or an
intercarrier 4.5 MHz signal. The
audio carrier frequency is AFC con-
trolled to assure a maximum drift
of 2 KHz. The video carrier fre-
quency is crystal controlled to main-
tain a stability of .001 percent.
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ERASE
RECORD

REPRooDveE
MONO - STEREO
Professional Direct Replacement Heads with
complete written and pictorial instructions

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

Me

-4111 lb 
36 HOUR SERVICE - LOANERS AVAILABLE

(612) 8 84- 7 393

MINNEAPOLIS MAGNETICS, INC.
8125 PLEASANT AVE. SO., MINNEAPOLIS, MINN. 55420
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ANY WIRE. ANYWHERE.
Free ... the most complete encyclopedia exclusively
devoted to electrical circuit connecting devices in
the world. Everything from basic solderless lugs to
interconnection systems for the most sophisticated
integrated circuitry. Matched application tooling. Write
to American Pamcor, Inc., Valley Forge, Pa. 19481, a
subsidiary of AMP Incorporated.

otapp
A,MP*

SAP

9477
04

4;"
°).00-,0,41

*Trademark of AMP Incorporated }Trademark of American Pamcor, Inc.

Circle Number 43 on Reader Reply Card

November, 1969 73



WHY BE LIMITED?

MARK III
CAM HEAD

Vinten Cam Heads and Pneumatic TV Pedestals offer
greater range and flexibility than any other equipment
available.
A choice of two pedestals complement the famous
Mark III Cam Head; Type 556 with standard 20" lift and
Type 419 with a full 30" travel (more than any other
pedestal). Vinten's pneumatic design provides unequaled
ease of handling. Each will carry up to a 430 lb. load,
fully counter -balanced and allows finger tip lifting and
combined crab steering for operational efficiency.
We know you will agree, Vinten Pneumatic Pedestals
are worthy companions to the well-known Mark III Cam
Head which, unlike other cam heads, has accurate cam
profile to ensure perfect balance at all tilt angles.

SPECIFICATIONS

Height and Range from
floor (Excluding Cam Head).

Low Range
*High Range

Minimum Width
Maximum Width
Maximum Load Carrying
Capacity (Including
Cam Head).
All Up Weight (Including
removable lead trim weights
for simulated teleprompter,
extra heavy zoom lens).

TYPE 419 TYPE 556
PEDESTAL PEDESTAL

(Extended Range) (Standard Range)

26-56 ins.
32-62 ins.

33 ins.
41 ins.

32-53 ins.
38-59 ins.

33 ins.
41 ins.

430 lbs. 430 lbs.

427 lbs. 391 lbs.
*With Optional Adaptor for those interesting high shots.

MARK 111 CAM HEAD
Maximum angles of depression and elevation ±500.
Maximum load carrying capacity-in excess of 400 lbs.
Weight (Including Standard Pan Bar and Quick

Release Wedge Adaptor) -44 lbs.

If you are looking for quality at reasonable prices, why
not look into Vinten today-Manufactured in England by
W. Vinten, Ltd. Literature and prices available from:

Sole Distributor
in U.S.A.

LISTEC TELEVISION
EQUIPMENT CORPORATION

35 CAIN DRIVE

PLAINVIEW, NEW YORK 11803 (516) 694-8963
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Portable Light
Berkey-ColorTran, Inc. an-

nounces the introduction of the first
professional battery operated or 110
volt portable "quartz" light.

The Mini -Pro (code number 100-
091) incorporates a utility yoke con-
taining an on/off switch and re-
cessed power receptacle for the 110

volt detachable 9' cord. The fast
focusing control produces a field of
light without hot spots. The unit is
completely portable and can be
stand -mounted or hand held with a
high impact plastic handle (acces-
sory) that locks quickly and easily
to the yoke. A wide variety of single -
ended, long -life "quartz" lamps is
available for both battery operation
and 110 volts.

The Mini -Pro, including lamp and
handle, weighs only 30 ounces. A
complete line of professional acces-
sories includes handles, bamdoors,
dichoric daylight filter, scrims and
stands. The unit incorporates a fast
action self-locking integral accessory
ring.
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Video Tape Recorder
Philips Broadcast Equipment

Corp. has announced the 3403
Video Recorder, a semi-professional
unit intended for universal applica-
tions where action from any source
of visual information must be re-
corded in a simple, fast and effi-
cient way.

The Philips 3403 produces a sta-
ble picture within a short starting
time of two seconds after the play-
back button is pressed. It can record
and play back video signals with or
without associated audio signals.



Tape -saving high -density record-
ings are produced on this video tape
recorder and interchangeability of
tapes is possible on recorders of the
same type. The 3403 has a sound
dubbing facility and features stop -
motion and slow-motion. It has been
designed for reproduction of color
programs through the use of a color
adapter which will be available in
the near future. This video recorder
employs the helical scanning prin-
ciple . . . the magnetic tape running
in a closed "alpha" loop on a drum.
A magnetic head rotating within the
drum and touching the magnetic
tape through a narrow slot in the
drum, serves for a video signal,
playback of the synchronization as
well as recording and sound signals
on the lower and upper edge tracks
of the tape.

Circuitry is transistorized and the
printed circuit boards are hinged for
easy removal. Magnetic heads are
exchangeable and made of ferrite
which is highly resistant to wear.
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Projector
An advanced designed 16mm

projector, the "Super" 1600, is now
available from RCA Audio -Visual
Products.

It features a completely new
sound system consisting of a tran-
sistorized 15 watt RMS (30 watt
peak power) amplifier, a wide range
4" x 8" internal speaker, and an
improved exciter lamp of the BAK
type with twice the output of the
usual BTD type. In combination
with a high -efficiency optical sys-
tem, "Super" 1600 assures quality,
undistorted sound.

Other major advances include an
improved fluid clutch for even take-
up tension on any size reel, a smooth
and fast rewind system, greater mo-
tor torque, and many inner refine-
ments that add to overall projector
reliability.

Two versions of the "Super" 1600
are available, one with sound speed
only, and one with sound/silent
speeds for those users who still have
the old silent 16mm films or may
have produced their own films with-
out sound.

The "Super" 1600 still retains the
automatic "Safe -Threader" as an
optional accessory, a simple manual
threading path, large sprockets to
protect the film, ease of operation
with all controls centrally located,

and flip -up reel arms that can be
positioned with one hand.
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V.S.V.T.S.
Telemet's new Very Short Video

Transmitting Systems (V.S.V.T.S.)
send television and wideband data
signals over 124 ohm balanced ca-
bles. Consisting of a transmitter and
a receiver, this all solid state equip-
ment-manufactured by Telemet
Division of Geotel, Inc., Amityville,
N. Y.-provides variable pre- and
post -equalization to compensate for
transmission losses in various
lengths of 16 PEVL cable up to 25
dB.

Adjustable slope equalization
provides rapid alignment of the
equipment in any cable circuit. Both
the transmitter and receiver equal-
izers exhibit a gain -frequency char-
acteristic inversely proportional to
the average 16 PEVL cable. These
Telemet systems are capable of
quality transmission of EIA stan-
dard monochrome (RS -170) and
NTSC color television signals; and
other wideband signals including
multiplexed telephony and high
speed digital data.

The Telemet Transmitter Series
3284 includes variable pre -equali-
zation from 0 to 10 dB, in 1 dB
steps. An output amplifier provides
a complex of 124 ohm balanced
source to properly match the 16
gauge video pair cable. By inserting
shorting plugs, this complex termi-
nation may be changed to a non-
complex 124 ohm balanced termi-
nation for test purposes. The trans-
mitter has its own regulated power
supply with an alarm circuit for
front panel failure indication, and
rear panel facilities to connect to
an external alarm system.

The Telemet Receiver Series
3283 has an input differential am-
plifier to convert the 124 ohm bal-
anced input to an unbalanced line.
A fixed 5 dB step -equalizer, and 10
steps of 1 dB each can be switched
in to provide form 0 to + 15 dB
of gain frequency compensation.
The mop -up equalizer provides ap-
proximately ±1.5 dB compensation
at 10 discrete frequencies. A feed-
back damper attenuates low fre-
quency distortion and interference.
A plug-in phase equalizer is also
supplied with each receiver to pro-
vide group delay correction.
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RCA

broadcast service
performing

35 years

behind the

scenes
Broadcasters' repair, modification,
and overhaul needs are strictly
behind the scenes. And RCA Service
Company experts keep on providing
service to keep all your broadcast
equipment operating at peak per-
formance. Take advantage of RCA's
experience in AM, FM & TV servicing
-on a contract or per -call basis.
Dial either of these offices for
full information about fast,
dependable RCA service:
Chicago (312) WE 9-6117
Philadelphia (215) HO 7-3300
If you prefer, write: RCA Service Co.,
A Division of RCA
Technical Products Service,
Bldg. CHIC -225, Camden, N. J. 08101

RCA
November, 1969
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DAR SERIES

VIDEO DISTRIBUTION

AMPLIFIERS

All Solid State

Distribution to Six Isolated Outputs

Exceed All NTSC Specs

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

APPLIED ELECTRO
MECHANICS, INC.
2350 Duke Street
Alexandria, Virginia 22314
Phone: (703) 548-2166
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In December Issue

Look For

Power Generators

IC Applications

VTR Headlife

CATV Proof
And The Annual

BE Index

SPECIAL PRICES
PAKO EKTACHROME

DEVELOPING MACHINES

TWO MODEL 28, 16mm ME -4 PRO-
CESSORS LESS THAN 2000,000 FT.
OFF EACH MACHINE.

Photo -Pic Systems Inc.
100 Avenue of The Americas
New York, N.Y. 10013
212-925-1600

EIRCL. DATA
For fu ther in ormation, circle data
identification number on reader service card

101. ALLIED ELECTRONICS
CORP.-The 1970 catalog of
electronics equipment for in-
dustry is now available. The
catalog lists over 50,000 sep-
arate stock items for over 500
manufacturers for research
and development, production,
communications, education,
controls and entertainment.
Detailed specifications, de-
scriptions and illustrations are
provided for all products. In-
dexing includes a product in-
dex, a manufacturer's index
and an index of products
meeting military specifications.

102. ALLIS-CHALMERS - Bul-
letin 53B3913 describes a
lightweight, packaged, brush-
less, synchronous generator for
engine -generator service. The
50, 60 and 75 kw three phase
units can be used for prime
or emergency stand-by elec-
trical power. New design con-
cepts are described in the bul-
letin along with a table of elec-
trical specifications and space
dimensions.

103. AMPHENOL DISTRIBU-
TOR DIV.-A line of BNC
and UHF RF connectors with
tarnish -free, corrosion resis-
tant surface plating is de-
scribed in brochure Form 181.
Included in the brochure are
details on the "Astroplate"
process which is said to pro-
duce connectors that withstand
corrosive environments, abra-
sion, constant handling, high
temperatures (to 2600F) with-
out wear -off and discoloration
of finish deterioration.

104. ELECTRONICS DIV.,
AMERICAN RELAYS-The
7-69 Guidebook of Electro-
mechanical Components and
Equipment contains sections
on counters, flow meters, pre-
cision potentiometers, servo
mechanisms, test equipment
and timers. Other categories
include gyros, military syn-
chros, fractional horse power

motors, blowers and stepping
switches. Photos, drawings and
diagrams are included.

105. ASTATIC CORPORATION
-A 20 -page microphone cat-
alog includes the new Series
810 Ultra-Cardioids, Series
820 Omni -directional Probes
and Series 840 Lavaliers along
with 50 other models. Also in-
cluded is a microphone selec-
tor guide to assist the user.
Replacement microphone car-
tridges and accessories are also
listed.

106. AUTOMATED METAL
PRODUCTS-A complete in-
dustry cross-reference guide
for instrument panel handles
made of brass, aluminum and
stainless steel. The handles are
available in a variety of shapes
and sizes in standard, adjust-
able and folding types. Also
available are various style fer-
rules designed to match the
handles.

107. CHEMTRONICS INC. -A
catalog of chemical products
exclusively for the electronic
service industry has been is-
sued. It covers tuner sprays,
contact and control cleaners,
insulating sprays, lubricants,
circuit coolers and other ser-
vicing aids. Featured are a
foaming tuner lubricant/
cleaner, an aerosol spray de-
signed for cassette tape record-
ers and a tuner degreaser.

108. COHU ELECTRONICS-
Technical specifications and
the "mix or match" features
of video and pulse distribu-
tion amplifiers are the sub-
jects of a four -page data sheet.
Electrical, physical and oper-
ating specifications are used
in data sheet 6-535 along with
photographs and a guide to
enclosures for amplifiers.

109. GENISCO TECHNOLOGY
CORP. - Specifications of a
series of RFI miniature arc
suppressors are provided in a
data sheet. The arc suppres-
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sors utilize an RC network
concept as an RFI filter. Unit
values designated in the data
sheet range from .01 uf to
.001 uf, with ratings of 28
VAC or 100 VDC and 125
VAC. The units are equipped
with axial or plug-in leads in
either series or parallel.

110. MACARR INC.-A line of
periodic reversers for alkaline
de -rusting and de -scaling is de-
scribed in bulletin EP -104.
Available in five models, rang-
ing from 250 to 2,000 ampere
capacity, the reversers are
equipped with a selector switch
for On/Off and Hold, a syn-
chronous motor timer with an
adjustable 120 -second range
and pilot lamps to indicate op-
erating mode.

111. HALLICRAFTERS CO.-A
two -page bulletin, S-1050, de-
scribes an AM broadcast and
general coverage short-wave
receiver, the SX-122A, for
professional applications. The
receiver features coverage of
the standard broadcast band
and 83 short-wave services in
three tuning ranges from .538
to 34 MHz, product detector
for SSB/CW, envelope detec-
tor for AM, dual conversion
on all bands, temperature
compensated, high frequency
oscillator circuits, 50 KHz
highly selective IF system with
three ranges of selectivity and
selectable upper or lower side -
band.

112. HAMLIN INC.-A catalog
offering a load selection guide
for the standard types of reed
switches made by the com-
pany is now available. The
switches range in size from
microminiature switches with
a glass length as small as .375
to standard size and mercury -
wetted types. Charts showing
contact arrangement, dimen-
sions, switching voltage and
other electrical characteristics
are also included.

113. INFONICS, INC. - Now
available is a six -page bro-
chure describing the com-
pany's line of 24 cassette and
tape duplicators. The brochure
contains a cassette application
story with ideas on the uses
of cassettes in education, in-

dustry, the religious world and
entertainment.

114. ITT CANNON ELECTRIC
-Two brochures describing
the environment -resisting
KPSE series of connectors de-
signed to MIL -C-26482 and
the low -profile KJ series de-
signed to MIL -C-38999 are
now available. The KJ contact
densities range from 3 to 128
in 33 different layouts and are
available in eight shell sizes.
Two operating ranges are also
available.

115. LIBERTY CONTROLS DIV.
-A catalog of the company's
entire line of relays and sole-
noids is available. Included are
intermediate telephone type
relays, multi -purpose relays,
a miniature relay line, general
purpose types, power relays,
short -coil telephone types,
general purpose plug-in relays,
solenoids and timers.

116. OAK MANUFACTURING
CO.-A new pushbutton
switch, Series 800 Econo-
Line, is described in Bulletin
No. SP -346. The switch pro-
vides circuit flexibility from 1
PST through 8 PDT in five
switching configurations: mo-
mentary, push -push, interlock,
blockout and a combination.

117. PREFORMED LINE PROD-
UCTS CO.-A new bulletin
covers a line of splicing and
termination accessories for the
installation of underground
communications cable.

118. RF SYSTEMS, INC.-A two -
page bulletin describing the
firm's 20' through 60' "Astro-
scat" antennas has been is-
sued. The bulletin contains
complete information about
the operation of the antennas,
including electrical gain char-
acteristics for Channels 2
through 83. Feed systems for
single channel and broad band
systems are described.

119. SYLVANIA-A pocket bro-
chure describes SUHL I and
SUHL II TTL integrated cir-
cuits. Logic diagrams, descrip-
tions and type numbers are
given for each product. The
brochure is indexed according
to family and each section is
categorized by function. Elec-
trical characteristics for each

How are your

"kniqhts of
the Round

LAUF," f
(turntable, that is) a

With apologies to King Arthur,
we'd like to ask how your
days are, too? A QRK plays
night and day . . . and if you
should ask any one of the
thousands of users throughout
the U. S. and the world they'll
tell you nothing stops them
. . . and nothing tops them. It's
no secret . . . QRK's principle
of performance is in only 3
rotating parts . . . its unique
"platter-dapter" . . . ultra -ac-
celeration . . . platter -protector
rim . . . and it does everything
so ultra quietly it exceeds all
NAB standards. All you need is
a feather duster for mainten-
ance and you're ready today
for a QRK . . . or to knight!

QRK Custom 12"
Our deluxe unit features offset
design -- provides added space
for pick-up arm. Control is cen-
ter for right or left hand opera-
tion and complete with control
light and switch.

QRK
Standard 12" or 16"
This is the hottest seller in broad-
casting. It features all the famous
QRK engineering, only with
slightly lighter chassis than the
custom and more modest design.
Comes with light and switch.

FOR THE COMPLETE QRK STORY

WRITE YOUR DEALER ORi
US .. TODAY!

ELECTRONIC PRODUCTS
a subsidiary of C.C.A.

We've moved:
1568 N.Sierra Vista, Fresno, Co. 93704

For Instant Information
QRK's NEW LINE: (209) 251-4213

November, 1969
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Model CBG-1

COLORED/BLACK BURST

GENERATOR

Provides Black Burst or Colored
Screen

Full 360° Subcarrier Accommodation
 Two Outputs
 Only 13A" High

The CBG-1 Colored/Black Burst Gen-
erator lets you go to red, green, blue
or any other hue by generating a
synthetic color video signal. A single
control knob permits selection of black
burst or variable hue screen. The
CBG-1 provides adjustable burst, sync,
minimum blanking, luminance, chro-
minance and hue, and allows the color
signal to be used as background for
other material. With all front panel
controls and monitors, the CBG-1 fea-
tures full 360° subcarrier phase shift
and two 75 -ohm outputs within its
compact 13/4" high configuration.

APPLIED ELECTRO
MECHANICS, INC.
2350 Duke Street
Alexandria, Virginia 22314
Phone: (703) 548-2166
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FAIRCHILD'S
PRECISION
MAKES 57 OF THE
WORLD'S FINEST
PROFESSIONAL
AUDIO

ICOMPONENTS
. Fairchild's complete

Series of Attenuators: 10
models with new
packaging plus Slide Wire
Fader / The Integra I

Series: an automatic
Attenuator, 3
Preamplifiers, 3
Compressors, 3 Program
Equalizers, 4 Dynalizers,

1.11E

De -Esser / 692 Remote
Card Series: over 12
switching capacity /
inputs with extensive
Integrated Control
Module Series: Input -
Output -Monitor Modules/
7 Audio Control Devices
including the well known
Conax, Limiter and
Reverbertron Systems /
2 Gain Shifter Intercom
Systems / 7 Power
Supply Models / over 24
Accessories. Contact
your Fairchild Distributor

LLor write FAIRCHILD
RECORDING
CORPORATION
Dept BE -11, 10-40 45th
Ave., L.I.C., N.Y. 11101.
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circuit, available package di-
mensions and ordering infor-
mation is also given.

120. TECHNICAL WIRE PROD-
UCTS, INC.-Data Sheet
EMC -853 describes conduc-
tive strips for EMI/RFI shield-
ing, sealing, grounding and
static discharge. A total of 37
size combinations are each of-
fered in three compressibility
ratings: soft, medium and firm.
Parts numbers of all three
standard strips are shown
along with adhering and join-
ing methods.

121. TELEMATION, INC.-A
brochure describing the TMV-
708 broadcast camera control
unit is now available for edu-
cators, CATV systems, broad-
casters and other users of tele-
vision equipment. The unit is
designed for remote control of
the TMC-2100 monochrome
TV camera and distributes
power, drive pulses, intercom
and tally voltage to the cam-
era.

122. TENNEY ENGINEERING,
INC.-A series of chambers
for simulation of altitude, tem-
perature and humidity is de-
scribed in bulletin No. R24.
The chambers are said to be
suited for a wide variety of
environmental simulations
tests. Models include two,
three and five foot chambers.

123. TRIPLETT CORPORA-
TION-A two -page technical
bulletin provides electrical and
mechanical specifications for a

new digital panel meter,
Model 5000. The Model 5000
is said to have an accuracy of
.1% full scale ± 1 digit, high
sensitivity, automatic polarity,
non -blinking 31/2 digit display
with movable decimal point,
± polarity display and over -
range indicator and BCD and
decimal outputs.

124. WARENCKE ELECTRON
TUBES, INC.-A four -page
technical bulletin, Issue 6970,
features the electrical and
mechanical characteristics of
the RW-617 gridded crossed -
field amplifier (GCFA) tube.
The tube has an operating
band of 2.6 to 3.2 GHz and
is for use in airborne or pod -
mounted applications. Typical
characteristic curves showing
grid control of the output as
well as typical power output
for the S -Band GCFA are
plotted.

125. WEINSCHEL ENGINEER-
ING-Short form catalog No.
5 for 1969-70 describing the
company's components and
instruments is now available.
Described are precision fixed,
variable and step attenuators;
RF microwave components
such as terminations, tuners,
connectors and switches; mi-
crowave parameter measuring
instruments for fixed and
swept -frequency insertion loss,
VSWR and gain measure-
ments, power measuring and
calibration instruments.

Remote Control Okay
Given To UHF Station
Authority has been granted

KLOC Broadcasting Co., Inc., to
operate its UHF station KLOC-TV,
Channel 19, Modesto, Calif., by re-
mote control from the station's main
studio. At the same time, the Com-
mission granted KLOC-TV waiver
of the Commission's TV transmis-
sion standards to the extent neces-
sary to permit use of the multiplex
technique on the aural carrier of its
TV transmitter.

As a basis for the waiver, the
Commission accepted KLOC's con-
tention that "This matter is of the
utmost importance to KLOC-TV, a
UHF independent station fighting
for its very existence. This proposal

will provide substantial savings in
salaries which can be devoted to
the preservation of the station and
improvement in its programming."

KLOC-TV sought the waiver so
that it could relay telemetry and
alerting signals from the transmit-
ter to the studio control point.

KXAB Sold To KS00
KXAB-TV, Aberdeen, South

Dakota, has been purchased by
KSOO-TV, Inc. of Sioux Falls, S.
D. KXAB serves all of the central
and northeastern portion of the
state. KSOO, Inc. operates radio
and television stations serving south-
east and south central South Dakota,
southwestern Minnesota, northeast-
ern Nebraska and northwestern
Iowa.
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ITS SUPERFLEXIBLE
a
new kind
of
HELIAX'

Copper coaxial cable

with a new deeper

corrugation. Greater flexibility

and strength. Use almost anywhere.

Repeatedly. And the outer conductor is

solid copper. No braids. No noise. No RFI.
Moisture can't penetrate. Available in 1/2", 50 ohm,

foam dielectric, Type FSJ4-50. Connectors, Type N

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

AN DR EW
12-68

CONTACT THE NEAREST ANDREW OFFICE OR ANDREW CORPORATION, 10500 W. 153rd STREET, ORLAND PARK, ILLINOIS 60462
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SPOTMASTER
Tape

Cartridge
Racks

... from
in&istry's
most comprehensive
line of cartridge tape equipment.

Enjoy finger-tip convenience
with RM-100 wall -mount wood
racks. Store 100 cartridges in
minimum space (modular con-
struction permits table -top
mounting as well) ; $45.00 per
rack. SPOTMASTER Lazy
Susan revolving cartridge wire
rack holds 200 cartridges. Price
$145.50. Extra rack sections
available at $12.50.
Write or wire for complete details.

BROADCAST ELECTRONICS, INC.
8800 Brookville Road

Silver Spring, Maryland

SMPTE Gives Annual Awards
Dr. Peter C. Goldmark received

the David Sarnoff Gold Medal
Award for 1969 for his continuing
stimulus and contributions in the
conception, development and utili-
zation of significant innovations in
television, video recording, and in
the application of television technol-
ogy in the fields of aerospace, educa-
tion, printing and medicine.

The Award was presented by
SMPTE President Deane R. White
at the Society's 106th Technical
Conference and Equipment Exhibit
in Los Angeles.

The following Awards were also
presented at the conference:

Howard W. Vogt, Assistant Di-
rector, Photographic Technology,
Div. Eastman Kodak Co., Roches-
ter, N.Y., received the Herbert T.
Kalmus Gold Medal Award for
1969 in recognition of his efforts
in developing the Eastman Color
Reversal Intermediate Processing
System. His experiences in process-
ing and knowledge of the Ekta-

FIVE CHANNEL
AUDIO CONSOLE

GI xM

0CZt 4

44
t t

_

0
' 4 4;;i0

Advanced transistorized design yet

moderately priced. Offers many fea-
tures found only in more expensive
models. Built-in speaker and muting.

ir_1111

.4.1*A
ELECTRONIC

A DIVISION OF COMPUTER
51351 FLORIN-PERKINS

CALJFOR NIA

CORPORATION
EQUIPMENT
ROAD

95828

IkTA
CORPORATION

SACRAMENTO,
19113) 3133-5353
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MOBILE BROADCAST VAN HEATER

MODEL 201
FORCED AIR HEATER
(specials built to order)

 201 Heater is built to Military specs.

 210 Heater used aboard fixed & Mobile radio
stations, mobile T.V. Vans, remote AM/FM
stations, Pick-up Vehicles, Transmitter sites,
etc.. .

 Broadcast stations will find heating equip-
ment ideal for outdoor & indoor coverage.
Built for rugged field performance; can be
portable or attached to floor.

 Also available is our Lightweight & Mobile
Food Warming equipment available for re-
mote sites.

 Write for full catalog on our electric space
heaters & food warming equipment.

VALAD ELECTRIC HEATING CO.
71 Courtlandt St. Tarrytown, N.Y.

chrome system made possible the
very rapid development of one of
the most sophisticated processing
systems to be used by commercial
laboratories.

Dr. Albert Narath, Director, In-
stitute for Applied Photochemistry
and Film Technology, Technical
University, Berlin, Germany, has
been elected to Honorary Member-
ship by the Society of Motion Pic-
ture and Television Engineers, in
recognition of a lifetime of distin-
guished service as a teacher and
engineer in motion pictures and tele-
vision. His important historical in-
vestigations, extensive publications
in various fields, his significant pa-
pers on phenomena related to the
Kerr effect and his outstanding work
on instrument design.

1969 SMPTE Journal
Award To Bartleson

C. J. Bartleson, Kollmorgen
Corp., Newburgh, N. Y., was se-
lected for the Journal Award for

paper, "Color Perception and
Color Television," published in the
January, 1968 issue of the Journal
of the SMPTE.

Allen Astin To Work
On NBS Standards
For Commerce Dept.

Dr. Allen V. Astin, recently re-
tired Director of the U.S. Depart-
ment of Commerce's National Bu-
reau of Standards, has been named
Consultant -Director Emeritus of the
Bureau.

Dr. Astin's main interest will be
in international standardization. He
will aid in developing policies for
NBS staff participation in interna-
tional standardization activities, ad-
vise on ways of improving private
participation in the process, and he
will identify areas of international
standardization which warrant in-
creased attention by either private
or public interests.

In his new status Dr. Astin will
also be available to provide con-
sultation and advice on the full
range of NBS activities.
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NAFMB Appoints
Karen Layland To
Administrative Staff

A new Administrative Director
has been appointed by the National
Association of FM Broadcasters.

The president of NAFMB, Abe
Voron, and vice president John
Richer, have announced appoint-
ment of Miss Karen Layland to the
administrative post which involves
supervision of the organization's
New York office and coordination
of its member services.

Miss Layland takes over respon-
sibilities in the NAFMB office at
665 Fifth Avenue from Mrs. Lois
Heuer who has been the organiza-
tion's Administrative Director for
the past four years.

Prior to joining the NAFMB staff,
Miss Layland was Director of the
Communication Center of the Na-
tional Council of Churches, coordi-
nating urban crisis information from
ten regional offices throughout the
U.S. She has also served in a va-
riety of capacities on the staffs of

several radio stations-KBIG AM -
FM, Hollywood, California;
KBEA/KBEY-FM, Kansas City;
KOFO, Ottawa, Kansas.

Kentucky Network
Announces Changes
In Staff Structure

Ronald Stewart, Director of En-
gineering for the twelve station Ken-
tucky Educational Television Net-
work has anounced the following
structure changes.

Robert J. Klein, former Studio
Supervisor, has been assigned the
position of Assistant Director of
Engineering for Studio Operations.
Prior to joining the network, Klein
was Chief Engineer for WKYT-TV,
Channel 27, in Lexington.

Donald A. Littleton, former
Transmitter Supervisor has been as-
signed the position of Assistant Di-
rector of Engineering for Transmit-
ter Operations. Littleton has held
positions previously as staff engi-
neer for KXLJ-AM-TV, KTWO-
AM-TV, and KLUB-AM-FM.

WOW Promotes
Two Engineers

Two long-time employees of
WOW Broadcasting have received
promotions.

Harry Stutzman of 1206 Maenner
Drive in Omaha, who has handled
Radio WOW AM and FM over the
past years, is now Engineering Su-
pervisor in charge of television op-
erations.

One of WOW's veteran engineers,
Percy Zeigler of 5120 Cuming,
Omaha, has been promoted to En-
gineering Supervisor in charge of
radio AM and FM operations.

Kliewer To NCTA Board
Lawrence W. "Duff" Kliewer has

been named a member of the Board
of Directors of the National Cable
Television Association.

Kliewer, who was named to the
post by the Association's Board dur-
ing a meeting in Washington, D.C.,
August 21, will serve as a director
until the next NCTA general mem-
bership meeting in June, 1970.

CONVERTING
TO
STEREO?

Here's the
Replacement for your 602-C Equalizer.

AUDIO EQUALIZI.,

810
STEREO

08Ay

0"Er
, b..,

The Gray Research Model 808A and 810A Broadcast
Equalizers are now available to replace your older low
impedance passive units. These compact devices elimi-
nate the need for additional preamplification and allow
you to input your 47,000 OHM cartridge into a 50, 150
or 250 OHM micro
output curves are
Write for Literature Pak

phone channel. Four
available.
on all Gray Products.

GRAY RESEARCH
ONE FIFTY PARK AVE. EAST HARTFORD, CT.
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with
Greenlee

punches
Here's the simple speedy way to cut smooth,
accurate holes in metal, hard rubber, plas-
tics, epoxy, etc.
Save hours of hard work . . . punch clean, true
holes in seconds for sockets, controls, meters,
and other components. Easy to operate. Simply
insert punch in a small drilled hole and turn with
a wrench. For use in up to 16 -gauge metal. Avail-
able at leading radio and electronic parts dealers.

40 DIVISION OF GREENttE OROS  CO

1866 Columbia Avenue, Rockford, III. 61101
A Unit el Ea Co.! 0 Comoroleon2,4
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Hawaii International

Has January Date

The Third Hawaii International
Conference on System Sciences will
be held January 14-16, 1970 in
Honolulu. It is sponsored by the
University of Hawaii with the par-
ticipation of the IEEE Groups on
Automatic Control and Circuit
Theory and the Society of Industrial
and Applied Mathematics.

This is the third in a series of
conferences devoted to advances in
information and system sciences.
The conference will broadly encom-
pass the following areas: information
sceinces, computer sciences, com-
munication theory, automatic con-
trol and system theory.

For information write Dr. Rich-
ard H. Jones (HICSS), Information
Sciences Program, 2565 The Mall,
University of Hawaii, Honolulu, Ha-
waii, 96822.

Tandbenis Love Child
SERIES 11

Full Track and

Half Track

PORTABLE/SOLID STATE/BATTERY OPERATED/TAPE RECORDER

At zirst, it was almost a labor of love to meet all the rigorous demands for
Tar dberg excellence. Then, after exhaustive development, this fine product
was born for critical, on -the -spot, professional -type recordings that require
"better, clearer, more natural sound." The quality speaks for itself -
Tar dberg Try it. But first, to start with, review these important features:
3 separate heads; 3 speeds; 7" reel capacity (cover off); mixing facilities
wits separate level controls; ±0.5% absolute speed tolerance; automatic
limiting control; 200 ohm monitor headphone socket; built-in speaker;
accepts ten 1.5 D cell or nickel cadmium batteries; weight 10 lbs.

SPECIFICATIONS

Frequency Response: 71/2 ips - 30-20,000Hz (±2-
db 30-16,000Hz); 33/4 ips - 30-13,000Hz (±2db
50-9.000Hz); 17,8 ips - 30.7000Hz (±2db 60-
4.50011z). Signal-to-noise Ratio: Ca.' 71/2 ips 61db.
Wow: 71/2 iris better than .1%; 33/4 ips better
than .15%; 178 iris better than .35%. Erase &
Bias Frequency: 85.5KHz ±2KHz; below 5% distor-
tion Transistor Complement: 41 transistors, 8 di-
odes, 2 zener diodes $449.50

Optional Accessories:
Carry Bag $29.95 AC Power Supply 544.95

for better, clearer, more natural sound
tmi

landbert;
TANDBERG Or AMERICA. INC.

P.O. Box 171, 8 Third Avenue, Pelham, N. Y. 10803
914 PE 8-0772

ALSO. AVAILABLE

"Pilotone"

Model 11-1-P
For Professional Sound/ Film Syn-
chronization and Audio Engineering.
Rugged, climatized construction. Syn-
chronizer and power supply optional.

$699.00

Program Conference Set

To Meet In Atlanta
The Fourth Annual Radio Pro-

gram Conference for communica-
tions media executives will be Dec.
5-7 in Atlanta. Some 1,000 adver-
tising, broadcasting and recording
industry people are expected to par-
ticipate.

General sessions during the three-
day event will feature addresses by
prominent national figures, while
special meetings will be devoted to
communications advances in broad-
casting, advertising and music and
news dissemination.

Attention Writers:

JACC Issues Call

For Convention Papers
The 1970 Joint Automatic Con-

trol Conference (JACC) will be held
at Georgia Tech, Atlanta, Ga.
June 24-26, 1970. The sponsoring
societies are the American Institute
of Aeronautics and Astronautics,
American Institute of Chemical En-
gineers, American Society of Mech-
anical Engineers, Fluid Power So-
ciety, The Institute of Electrical and
Electronics Engineers, (Group on
Automatic Control), Instrument So-
ciety of America and the Simulation
Councils Incorporated.

Authors are invited to submit full
length papers (no abstracts) for pre-
sentation at the conference. Papers
dealing with all aspects of automatic
control engineering and science
(theory, design, applications, com-
ponents, simulation, machine com-
putation, etc.) are solicited.

All copies of the submitted papers
should be clearly marked "For the
1970 JACC" and should be sub-
mitted by Nov. 15, 1969. Authors
of accepted papers will be notified
before March 1, 1970. All accepted
papers will be reproduced in the
JACC Preprint Volume.

Authors interested in submitting
papers through IEEE may submit,
by Nov. 15, 1969 five copies of the
complete paper for review to Prof.
J. B. Lewis, Department of Elec-
trical Engineering, Pennsylvania
State University, University Park,
Pa. 16802.
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VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering

345 Colorado Blvd.
Phone: (Area Code 3031 333-5562

DENVER, COLORADO 80206
Member AFCCE

TWX 910-931-0514

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY

MEASURING SERVICE
SPECIALISTS FOR AM -FM -TV

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

JAMES C. McNARY
Consulting Engineer
National Press Bldg.
Washington 4, D.C.

Telephone District 7-1205
Member AFCCE

JOHN H. MULLANEY
and ASSOCIATES

Suite 71,
1150 Connecticut Ave.. N.W.

Washington, D. C. 20036
Phone 202-223-1180

Member AFCCE

ROSNER TELEVISION
SYSTEMS

ENGINEERS - CONTRACTORS
29 South Mall

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

RADIO AIDS
MONITOR REPAIR AND RECALIBRATION

All FCC approved types
Precision Frequency Measuring Service

Lake Bluff, III. 60044
Phone 312-234-0953

El= INN MIME MEM Mal

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

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

Minimum classified charge, $2.00.
For ads on which replies are sent to us for

forwarding, there is an additional charge of
$2.00 to cover department number, etc., which
is printed in advertising copy, and processing
of replies.

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

Help Wanted

TELEVISION ENGINEERS-Join a CRE-ATIVE corporation working on broadcast
and closed-circuit television for applica-
tions in space, ground, subsurface and
underwater. DESIGN ENGINEERS are
needed for video processing, video switch-
ing. CCTV systems and color camera sys-
tems. More than 120 television stations
use our equipment. SEVERAL OPENINGS
exist in the above design fields. Appli-
cants should have recent circuit or sys-
tem design experience in related fields
and have a BSEE or MSEE physics or
equivalent. BEAUTIFUL SAN DIEGO:
University of California and three other
four-year institutions; first-rate sym-
phony orchestra aero-space and art mu-
seums; fine arts gallery; light opera; fam-
ily recreation unlimited; America's finest
climate. Call J. W. Barnes. Chief Engi-
neer. 714-277-6700, or send your resume
to COHU ELECTRONICS. INC.. Box 623.
San Diego California 92112. An equal
opportunity employer. 9-69-3T

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

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

11-68-tf

Transmitter Supervisor for new full color
VHF site. Contact Don Saveraid, Director
of Engineering, Iowa Educational Broad-
casting Network, P. 0. Box 1758, Des
Moines, Iowa, 515-281-3166. 11-69-1t

REGIONAL SALES MANAGER-AT-
LANTA. Gravco Sales, Inc. is looking for
the right man to head the Atlanta Sales
Office. Sales experience is desired but
Broadcast Engineering qualifications are
essential. Gravco Sales, a subsidiary of
The Grass Valley Group, Inc., is offering
this opportunity to the person who wants
to become a member of a progressive
National Sales organization. Send qualifi-
cations to: R. N. Lawrence, Gravco Sales,
Inc., 6515 Sunset Blvd., Hollywood, Calif.
90028. 11-67-1t
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KWWL-AM-FM-TV, Waterloo, Iowa, is
expending its engineering staff. Position
is available at both studio and transmit-
ter for 1st Class engineer having aptitude
in the area of operations or maintenance.
Contact E. M. Tink, Vice President of
Engineering. 11-69-2t

Situation Wanted

BS (EE) magna cum laude Brooklyn Poly-
technic. Member of MENSA, EA.T.,
S.K.P.T.E., currently chief engineer NYC

company, needs opportunity in
TELEVISION. Steve Mintz: (212) 691-
8754. 11-69-1t

Equipment for Sale

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

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

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

Third Class License instruction booklet,
reviews all phases necessary for license.
also contains sample test. $1 each. Order
from Baker Publishing. 443 So. 13th
Street. Lincoln. Nb. 68508. 9-69-3t

FOR SALE-ITA 5 KW Fm Transmitter,
250 Driving, 5 kw, Bay. Complete with
Solid State Rectifiers. Harmonic Filter.
Directional Coupler. Tuned to 97.7 mh/s.
Call Dave Jordan. 703-935-2816. 10-69-2t

1000 watt FM transmitter, ITA FM -1000B.
Also stereo generator. Box 2605. Corpus
Christi, Tex. 78403. Other equipment
available. 10-69-tf

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

FOR SALE: ONAN 35 KW 3 phase Delta
with 220/120 single phase takeoff. Gaso-
line powered. 150 hours running time,
1958 model. Generator, automatic linetransfer switch, automatic battery
charger $2,000 F.O.B. Farmington, Con-necticut. Contact: Gregory Fortune,
WRCH, Farmington, Connecticut, 203-
677-8521. 11-69-1t

FOR SALE: 20V Colonist AM -Transmit-
ter in A-1 Condition. Prestonburg, Ken-
tucky. WPRT Radio. 11-69-1t

One RCA TK-11 camera chain, one RCA
TK-14 camera chain. Both complete and
in excellent condition. Contact Don Sa-
veraid. Director of Engineering Iowa Ed-
ucational Broadcasting Network, P. 0.
Box 1758, Des Moines, Iowa. 11-69-1t

Training

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

First phone through tape recorded lessons
at home plus one week personal instruc-
tion in Washington, DC. Atlanta, Boston,
Detroit. New Orleans, Minneapolis, Se-
attle, Denver. Portland. Los Angeles.
Proven results. Our 17th year teaching
FCC license courses. Bob Johnson Radio
License Preparation, 1060D Duncan. Man-
hattan Beach, Calif. 80266. Phone 213-
379-4461. 1-69-tf

GET

COMPLETE
DETAILS

about the products
advertised or described

in this issue.

Use Free Inquiry Card.

Be sure to include your
name and address

Today, a
college

education
is 1/3 paid,

2/3 aid.
Student tuitions cover only one-
third of college operating costs.
If it weren't for the other two-
thirds derived from tax funds
and individual gifts, our colleges
would be out of business. You
can help a college help Amer-
ica stay in the lead. Give to the
college of your choice.
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adverhs,ng contributed for the public good

AID TO HIGHER EDUCATION
CAMPAIGN

DO

O
0

0

o

_/L/ /
/

wHfoll-HaA/07,--kvzwis, /:tiogRY/ LoST
THAT M/G/C0 rtAmE$rog cacw-rp,

84 BROADCAST ENGINEERING



TDA2D
VIDEO/PULSE
DISTRIBUTION AMPLIFIER
With differential input.

The first transistorized distribution amplifier
to be commercially available. More
in use than any other model in the world.
Over 1,000 in use by a major television network
In use at almost every TV station in the nation.
Hundreds in use by telephone companies.
Has a one-year guarantee.
$295.00 FOB Nashville.

For complete information, write to:

INTERNATIONAL NUCLEAR CORPORATION
608 Norris Ave., Nashvi Ile, Tenn. 37204-Ph. (615)254-3365

TBC2
TRANSISTORIZED
BACKGROUND COLORIZER

When used with any modern special
effects equipment, this unit can create color
titling and color matting from any black and white source.
With the proper input signals a complete composite
color signal is available for use with any modern
production color switcher. Luminance levels
are automatically set to approximate the values for
75% color bars. This is done by the hue selector switch.
Saturation can be adjustable to suit desires.
Has a one-year guarantee. $675.00 FOB Nashville.

TCS2
COLOR OSCILLATOR

STANDARD
The color standards which are now available

to the industry show, in some cases, a certain
degree o- jitter which has proved to be

intolerable when second and third generation
tapes are made. Our TCS2 is free of jitter and

has been thoroughly tested for several months
under a variety of conditions. The stability of

the 3.58 MHz oscillator is better than one part
per million. Has a one-year guarantee.

$975.00 FOB Nashville.

INTERNATIONALINTERNATIONAL
NUCLEAR CORPORATION

For complete information, write to:

M! !.11

608 Norris Ave., Nashville, Tenn. 37204-Ph. (615) 254-3365

NUCLEAR CORP.

For complete information, write to:

INTERNATIONAL NUCLEAR CORPORATION
608 Norris Ave., Nashvi Ile, Tenn. 37204-Ph. (615) 254-3365

COA111\4;

TSG3
SYNC GENERATOR

* Low Cost

* Integrated circuits for logic
and clock functions

* Crystal controlled or fed from TCS2

For complete information, write to:

INTERNATIONAL NUCLEAR CORPORATION
608 Norris Ave., Nashville, Tenn. 37204-Ph. (615)254-3365
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