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Further proof...
sound has never
been in better shape!

RE55
OMNIDIRECTIONAL
DYNAMIC
MICROPHONE

There are plenty of good, functional reasons
behind the new look of Electro-Voice profes-

sional microphones. Reasons dramatically proved by
the rapid success of the Model 635A and the RE15.
Now we've added the RE55 to this handsome group.

The RE55, like its predecessor the 655C, is an
extremely wide -range omnidirectional dynamic. And
in most electrical particulars it is not greatly different.
RE55 frequency response is a bit wider, and perhaps
a trifle flatter. An impressive achievement when you
consider that the 655C has been extensively used as
a secondary frequency response standard. Output
level is 2 db hotter, and the exclusive E -V Acoustalloye
diaphragm of the RE55 can provide undistorted out-
put in sound fields so intense as to cause ear damage.

The biggest changes in the RE55 are mechanical.
For this microphone is even more rugged than the
655 ... long known as one of the toughest in the
business. There's a solid steel case and new, improved
internal shock mounting for the RE55. Plus a satin
nickel finish that looks great on TV long after most
microphones have been scarred and scratched almost
beyond recognition.

For convenience we've made the
barrel of the RE55 just 3/4" in diameter.
It fits modern 3/4" accessories. It also
fits the hand (and its length makes the RE55
perfect for hand-held interviews). We also
provide XLR-3 Cannon -type connectors to help
you standardize your audio wiring. Detail
refinements that make the RE55 more dependable,
easier to use.

Finally, the RE55 has the exclusive Electro-Voice
2 -year unconditional guarantee. No matter what hap-
pens, if an RE55 fails to perform during the first two
years - for any reason - we'll repair it at no charge.

Try the Electro-Voice RE55 today. The more you
listen, the better it looks!

ELECTRO -VOICE, INC., DEPT. 5111111 638 Caell St Buchanan, Michigan 49107

 high fidelity speakers and systems  tuners, amplifiers, receivers  public address loudspeakers
 microphones  phonograph needles and cartridges  organs  space and defense electronics
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Look What You Miss
When You
Don't
Comparison
Shop
You miss tie difference between production
sw :chers incorporating only present-day
engineering practices and THE ONE that
gives advE reed technical capability at a com-
parable price Comparison siows that just
ore choice will put this advanced technology
to work in your control room-Cohu's 9300
Series Ptoduction Video Switcher.

Sta-t comparing. These standard features
are the difference at Coau:

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

 Even
under all double reentry condi-

TALL! TRANSFER  Full tally op-
eration while rehearsing or taping

o=f preset or preview channels

Single failure will not interrupt
prigramm ng

 Locks out
accideital transitions

-NI ALL BUS PAIRS  In-
cludin.g mixi insert and effects buses

1ATIC FADE TO SLACK/FADE
ANSTiONS Simplifies fades,

eliminates errors

NONSYNCHRONOUS TRANSITIONS
WITHMIT VI 4.1a,i PICTUr; F DISRUPTION

Eliminates a'l nonsynchroncus "hot cuts"

AtrOMATIC COMPOSITE / NON COMPOSITE
SELECTION  No inpu: mode selection required

There's e'er more. That's why we wart you to com-
parison shDp. To help, Cohu has published a compre-

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

Copies are available from your nearest Cohi_ representative
or by contacting the television prod-

uct line manager d -ect at Box 623,
San Diego, Califorr ia 92112, TWX:
910-335-1244, Tele 714-277-6700.
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26 Cooling The Transmitter. BE maintenance editor reviews

transmitter cooling systems, including vent controls and the
use of transmitter heat in the facility during the winter months.
Pat Finnegan.

32 NAB Convention Report. A review of the highlights of the
annual National Association of Broadcasters' convention, with
added meaning for the convention theme "50 Years of Broad-
casting. The Best is yet to come."

36 IF Modulation . . . A New Twist On VHF Color. Members
of the Gates VHF engineering design team explain the cir-
cuitry of the new IF Modulation Gates transmitter.

42 Punched Card Broadcasting. This article is aimed at the radio
station that would like to gain some of the benefits of auto-
mation, but is not yet ready to go all the way. Morris Court -
right.

46 Principles And Practices of SCA Multiplexing. First part of a
series defining SCA multiplexing principles and practices, op-
erational hints, and a review of available equipment. T. R.
Haskett.

52 Modular Lighting Control Systems. Description of a modular
add-on system for building against the growing lighting control
demands at the station. Assembly and wiring can be accom-
plished by the engineering staff. Stephen J. Skirpan.

57 Bi-Directional Current Source. With appropriate band width
design this article idea could easily be adapted to a deflection
driver for CRT display devices. Walter Jung.

L
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is a 250A running red in
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Transmitter cooling require-
ments of various transmitter
types are covered in "Cool-
ing The Transmitter" on
page 26.
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Norelco
introduces

custom mixers
from stock.

Now dozens of custom console
configurations assemble
from 4 unique modules.
Result: the first custom
consoles with mass -production
price, reliability and delivery.

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

Your Norelco MD mixing console can be operational
in a matter of hours. Many versions in stock for
immediate delivery.
Norelco MD8R1: $6,648
Norelco MD16RF8: $22,950

PERFORMANCE SPECIFICATIONS

Freq. response: 40 ...15,000 Hz -±0.5dB

Distortion: less than 0.5%

Gain: 101dB

Output level: +18dBm

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

MD12RF4 Console
provides 12 inputs, 4 outputs
and 4 switchable equalizers
for $10,470.

Nom/co
PHILIPS BROADCAST EQUIPMENT CORP.
A NORTH AMERICAN PHILIPS COMPANY

One Philips Parkway, Montvale, N.J. 07645 (201) 391-1000
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DIRECT CURRENT
FROM D.C.
May, 1970

By Howard T. Head

35th Annual Report Issued By FCC
The 35th Annual Report of the Federal Communications Commission, covering

major Commission activities during fiscal year 1969 has been released.
The 228 page volume, the most extensive ever issued by the Commission, re-
ports on well over 300 individual topics in ten major categories and an
appendix.

Major statistical data in the Report include station totals in the Broad-
casting and Safety and Special Radio Services, Broadcasting financial
figures, a wide range of Common Carrier financial data and tabulations of
such Field Engineering functions as monitoring, inspections and
investigations.

Also included in the appendix is a chronological listing of key Commission
actions, a complete roster of all members of the Commission from 1934 to the
close of the fiscal year, hearing statistics, an updated rundown of broad-
cast authorizations from 1949 and a revised and amplified list of frequently
used terms and abbreviations.

The Annual Report for 1969 continues the larger paged format initiated
in 1968. Copies are not distributed by the Commission but may be purchased
from the Superintendent of Documents, Government Printing Office, Washing-
ton, D.C. 20402. The price is $1.75.

FCC Initiates Study of Frequency Sharing
By Satellites and Earth Radio Systems
A technical research study to establish the feasibility of sharing the
radio frequencies between one and 40 GHz by communication satellite systems
and terrestrial radio systems, and to develop criteria for sharing, has been
announced by the Commission. In a letter to all prospective bidders, the
Commission stated that it intended to award a single firm, fixed -price con-
tract of $50,000 for the study.

The study will include all frequency bands other than those already
shared by communication satellite and terrestrial radio systems, the Com-
mission explained, and will provide data for frequency sharing proposals
that the United States expects to present to the World Administrative Radio
Conference (WARC) in Geneva, Swizerland, in 1971.

In the letter to prospective bidders, the Commission enclosed material
describing the scope of the effort required and stated that many elements
involving the approach to be taken by the bidders and the mechanics
necessary to implement that approach have been left to the bidders.

(Continued on page 6)
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HELIAX
ELLIPTICAL
WAVEGUIDE

twelve
ways
to
beat
the
clock...
py eliminating planning and installation
cpmplications of rigid waveguide

Yes, we have twelve sizes of

HELIAX Elliptical waveguide for the
r- icrovvEve spectrum:10 in stock, 2 more

soon. Cove -age from 1.7 to 15.2 G Hz.

ncireve's unique corrugated con-

st-uction makes the difference.
Makes HELIAX copper

waveguide stronger,
mcre flexible. Long
continuous lengths

are easily' to your layout. You save time

and money Ell dawn the line. Wouldn't you like

to know mare? Communicate with Andrew.
10-68

A I OF
CONTACT TFE NEAREST ANDREW OFFICE OR ANDREW CORPORATION, 10500 W 153rd 3TPELT, ORLAND PARK, ILLINOIS 60462
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(Continued from page 4)

If the results of the study indicate that sharing is feasible, the Com-
mission said, the criteria necessary for sharing frequencies will be de-
veloped for each frequency band, including possible constraints in the
coordination distance, transmitter powers, receiver sensitivities, antenna
patterns, antenna orientations, and flux densities at the earth's surface.

FCC Says Processing Services By Non -Common
Carriers Should Not Be Regulated
Non -common carriers providing data processing services would not come
under Government regulation and regulated common carriers would be
permitted to provide data processing only through separate corporations
under terms of a Tentative Decision issued by the Federal Communications
Commission in the Computer Inquiry (Docket 16979).

In a separate action, the Commission issued a Notice of Proposed Rule
Making asking for comments on the Tentative Decision and on rules to
implement the proposed policy.

The proposed rules would permit common carriers with operating revenues
of $1 million or more annually to engage in the sale of data processing
services only through separate corporate entities maintaining separate
books, and accounts and operating with separate personnel and facilities.
The carriers would be required to file, with the Commission, copies of
all agreements with their data processing affiliates. Smaller carriers
would be exempt from these requirements.

John McAllister Named Chief of FCC Compliance Branch
John H. McAllister, Attorney Advisor to the Chief of the FCC Field
Engineering Bureau, has been appointed Chief of the Compliance Branch
of the Complaints and Compliance Division of the FCC Broadcast Bureau.
The Chief of the Branch is responsible for the direction and supervision
of field investigations of alleged violations by broadcast licensees
and others.

A New Method Established For The Statistical Location of
Grade A and B Field Strength Contours of TV Stations
A new method for establishing the statistical location of the Grade A
and B field strength contours of television stations --of particular
advantage to the majority of UHF TV stations, which use the technique
of "beam tilt" to provide a more uniform signal --has been adopted by the
Commission in amendments to Part 73 of the rules, effective May 8, 1970
(Docket 17253).

All commercial television stations must file a showing as to the location
of their Grade A and B contours under the new rules, within 90 days
from the publication of the present Commission order in the Federal
Register, it was ordered, unless the Commission alters or postpones this
requirement by further order. The 90 -day requirement is subject to
approval by the Bureau of the Budget, the Commission stated.

The Commission adopted a Notice of Proposed Rule Making in this proceeding
on March 1, 1967, in response to a petition filed earlier by WKBN Broad-
casting Corporation, licensee of UHF station WKBN-TV, Channel 27,
Youngstown, Ohio.
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Your next Plumbicon® color camera will be smaller, more maneuverable
and easier to handle when you order it with a Canon zoom lens.

The Canon P10X20 zoom lens is half the size of other 10X tenses
in its class, but its maximum aperture of f/2.2 keeps it as bright as the
brightest. Your viewers get better pictures in even the most unfavorable
lighting conditions, and you get greater maneuverability in any
shooting situation, indoors or out.

This Canon 20-200mm lens is the start of a whole lens
system. Any of three available zoom extenders can be inserted to
increase the focal length up to 500mm, without removing the
lens from the camera. And distortion never exceeds 0.5%,
lowest for any 10X zoom lens.

Order your next Plumbicon® with the
Canon P10X20. We're the biggest in the
business. Because our lenses aren't.
For information on Canon zoom lenses for vidicon,
Plumbicon or image orthicon applications, write to
Canon U.S.A., Inc., 64-10 Queens Boulevard,
Woodside, New York 11377.

LENS DOESN'T
HAVE TO BE

A BIG
S.

Circle Number 7 on Reader Reply Card
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trade in
YOUR OLD FM ANTENNA

ON A NEW

A M P R 0
CIRCULARLY

POLARIZED
F ICIETRATO

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

NEW PATENTED DESIGN

Exclusive FIELD TUNING STUBS

GUARANTEE LOWER VSWR.

Only the PENETRATOR offers FM

stations VSWR's as low as 1.08
to 1 for best stereo broadcasting.
Find out how little it costs to
transmit better market penetra-
tion when you trade antennas
with Jampro. Call today!

PHONE (916) 383-1177

J A M P R 0
ANTENNA COMPANY

A DIVISION OF COMPUTER EQUIPMENT CORP

6939 Power Inn Road
Sacramento, California 95828
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LETTERS TIE If

Finding The Talent

Dear Editor:
Replacements for the engineering

staff are very difficult to find. At
one time in our industry, money
was the limiting factor in finding
qualified people. The difficulty now
is finding men with a good basic
electronics background. In my opin-
ion the man who has good knowl-
edge of basic electronics can be
trained for the broadcast industry
with a minimum of effort.

I have people stop by looking for
employment as a Broadcast Tech-
nician or Engineer with back-
grounds such as, "I fix my neigh-
bor's radio" or "I replace tubes in
my stereo". Many of these people
feel there is no need to study elec-
tronics.

I am fortunate as I have an inside
source of information on possible
employees from applications made
to a local manufacturer. We recent-
ly hired a new engineer who left
the company because of a pending
move to another state.

In any article on manpower, I
feel the disadvantages of being a
Broadcast Engineer should be cov-
ered. The industry loses good peo-
ple because of ego deflating jani-
torial work. Long work weeks (50-
60 hours) are a problem in small
market stations. The list could be
quite long.

Marvin J. Beasley
WJBC AM-WBNQ FM
Bloomington, 111.

Tech Training
Dear Editor:

Here in the real "grass roots"
level, I have found a general prob-
lem of comprehension in the field
of technical evaluation as applied to
maintenance and installation of new
and existing equipment. I have
found a problem recruiting person-
nel who have the background to de-
termine if a particular piece of
equipment is functioning properly,
and, if not, how to keep it perform-
ing to manufacturer's specifications.

I feel that the blame for this should
go to the manufacturers, for not
providing instruction manuals and
information thorough enough to
provide a basis of insight into the
theory and operation of the particu-
lar piece of equipment involved. Be-
cause of this problem, I feel that
here is where the real value of pub-
lications such as yours lie.

At many stations, the engineer is
nothing more than an employee who
signs the logs, or someone in the
area who is on a retainer basis. In
an effort to keep the costs down,
these "engineers" don't avail them-
selves of the proper information
needed to do a good job in their
maintenance programs. Sooner or
later, it falls on someone else to try
to get any of this neglected equip-
ment working correctly. In this vain,
the associated instruction manual is
grossly incomplete. Sometimes just
an article in a technical journal can
be of great assistance to an engineer
who might be unfamiliar with the
equipment involved.

David P. Hebert
Station KXRO
Aberdeen, Wash.

Engineering OJT
Dear Editor:

OJT will work for larger stations
who have competent technical per-
sonnel to train beginners. Smaller
stations would find this almost im-
possible as the one or two compet-
ent engineers are usually so over-
worked that they can't devote much
time to help training beginners. I
say "beginners, because many of the
newcomers with a ticket today don't
even understand fundamental terms
like ohms, volts, etc.

Station operation in smaller mar-
kets is something else. As you
stated, March, 1969 -BE, too often,
the engineer is looked upon as a
necessary evil. The Chief Engineer
is often nothing more than a title-
he has a ticket and meets the legal
requirements. His main responsibili-
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ties are operating the controls in the
control room and being a disc jock-
ey. They may even let him sell on
the side if he would like. Perhaps,
much of this is the engineers' or
rather broadcast engineers collective
fault. They do not get across the im-
portance of engineering to the sta-
tion manager or ownership.

Real broadcast engineers are a
strange breed. I have person ally
known many of them over the years.
Money, while it has been important,
has not been the prime mover to
most of them. Sure, they need a
decent wage to maintain a decent
standard of living, but once this re-
quirement has been met there have
been other important motives: rec-
ognition of the engineer's contribu-
tion to the success of a station, rec-
ognition of his talents and abilities.

Most often his work goes on at
weird hours, like the middle of the
night. The station may operate re-
liably, put out a decent signal-but
who knows or cares until it quits!
Then there may be an outcry. Here
again, engineering may be at fault,
as I have known few real engineers
who were also good public relations
men. There is another side to this.
Quite often, the engineer may be
breaking his back or ruining his
health working long hours over just
plain junk, trying to keep it going.

Take the case for fines. I don't
believe a general statement can be
made on who is at fault. I think
that should be the core of the ques-
tion-who is at fault and then fine
the one who is to blame. The engi-
neer can often be made the scape-
goat for management attitudes. The
engineer may know that the station
is in violation, even technical viola-
tions, and is powerless to do any-
thing to correct the situation. He
may warn the manager that a prac-
tice is a violation, or he may warn
that a piece of equipment must be
replaced. What can he do if the
manager rejects his views. Should
he be fined for the violation? What
if he is so overworked that he can't
possibly take care of all the details.
If he is to pull a full shift announc-
ing, when does he have time to pull
a proof? Thus, I would say that
blame should first be determined
before fines are levied.

Pat Finnegan
Muncie, Indiana

the
most accurate

19111109619PanNWntowarmawurromsanfallMINW

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

. program peaks and all. Only
BELAR measures positive and negative
polarities simultaneously and registers the
greater of the two on both the peak meter and peak flasher.
Exclusive polarity lamps work in conjunction with the
true peak meter and peak flasher to give totally accurate
TV modulation monitoring.
Whether UHF or VHF, the full -range TVM-1 Monitor will take
care of your signal. And it includes a built-in modulation
calibrator. For SCA, simply plug in BELAR's SCA Frequency
and Modulation Monitor.
For the most accurate, plus OR minus, call Arno Meyer at

Er

MONITOR
Nmssimeirr

BELAR
BELAR ELECTRONICS LABORATORY, INC., DEPT. BE -50

BOX 83, UPPER DARBY, PA. 19084  (215) 789-0550

May, 1970
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Tape

Racks
Free
Table
Wall

standing
top

mounting
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Enjoy real fingertip convenience
Spotmaster tape cartridge
styles, holding up to
every need. RM-100
cartridges in minimum
table top mounting,
susan rack holds 100
top rotating stand, $79.50.
ing rack is on casters
mobility, accepts 200
RS -25 rack sections,
racks, hold 25 cartridges,
mounted individually;
struction, $13.00.
Order direct or write

BROADCAST ELECTRONICS,

200
wood

space,
$47.50.
cartridges

for
cartridges,

rugged

for

cartridges,
rack

RS
floor

used

details.

z----_ III
with these

racks. Three
meet

stores 100
for wall

LS -100 lazy
on table

-200 revolv-
storage and

$145.50.
in rotating

may be wall
steel con-

INC.

or

A Filmwaya
8810 Brookville Rd., Silver

Company
Spring, Md. 20910

MOUNTING= I FT IllIVIC
PROBLEMS?
fl. C A AlcrIDA

HELP YOU SOLVE THEM

iCEILING MOUNT FOR
TV RECEIVERS AND

. MONITORS
Keep floor area clear and
uncluttered. Adjustable
horizontal and vertical
tilts let you position set
in direction of viewers.

2
PEDESTAL MOUNT
FOR TV RECEIVERS

 AND MONITORS
Used where portability is
desired. Rolls easily on
5" rubber wheel casters
with brake. Set can be
tilted 30° up or down.

3
WALL MOUNT FOR
TV RECEIVERS AND

. MONITORS
Use when it is imprac-
tical to mount installa-
tions on high ceilings.
May be turned to any
angle and tilted 30° up
or down.

Mounts are all steel construction. For more infor-
mation and literature write.

DAVIS & SANFORD
22 Pleasant St., New Rochelle, N. Y.
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3TEW NEWS

NAB Proposes Relaxation
Of Operator Requirements

The National Association of
Broadcasters has petitioned the Fed-
eral Communication Commission to
relax the first-class operator require-
ments for AM directional, non -di-
rectional and FM broadcast stations.

NAB said that relaxation of ex-
isting operator requirements would
remove a major obstacle to greater
minority employment opportunities
and permit a greater number of
minority applicants to qualify for
jobs in broadcasting.

NAB urged the FCC to initiate
the following changes which, it said,
would not lower technical standards.

AM Non -Directional
AM Non -Directional Stations:

NAB said non -directional stations
of up to and including 50KW should
employ one first-class radiotele-
phone license holder either full-
time, on -call, or on a contractual
basis. All other personnel responsi-
ble for the routine transmitting op-
eration should hold third-class li-
censes with broadcast endorsement.

The present rules require AM
stations operating with non -direc-
tional antennas and power of 10KW
or less to have a first-class operator
on hand full-time, part-time or on a
contract basis. NAB said that pres-
ent technology makes the 10 KW
limitation unrealistic and requested
its deletion. Third-class license hold-
ers, said the Association, have the
ability of determining the proper
operation of a 50 KW transmitter
as easily as a 10KW transmitter.

The NAB comments, filed by
John B. Summers, chief counsel,
noted that "the present 10KW lim-
itation for non -directional stations
should be removed so that all such
stations, irrespective of power, may
operate under the operator require-
ments as specified . . . in the Com-
mission's Rules." It was emphasized
that NAB is not proposing that the
third-class operator be authorized to
make adjustments or repairs that
would endanger his safety in the

presence of highpower transmitting
equipment.

AM Directional
AM Directional Stations: NAB

said AM directional stations using
power up to and including 50KW
should employ one first-class radio-
telephone license holder on a full-
time basis. All other personnel re-
sponsible for routine transmitter op-
eration should hold third-class li-
censes with broadcast endorsement.

Under the present Commission
rules, standard broadcast stations
using directional antenna systems
must have a first-class radiotele-
phone license holder on duty at all
times the station is in operation.
NAB commented that these rules
were adopted at a time when trans-
mitting equipment and directional
antenna systems had not reached
the technological development we
enjoy today.

NAB noted the Commission's
concern regarding stability of remote
control directional antenna systems,
but said that with today's "proven
directional antenna stability, and the
increased capability of adequately
monitoring the performance of the
directional antenna system at the
remote control point, the operator
requirement for directional stations
could be relaxed without undermin-
ing the objectives of the Commis-
sion's technical standards."

In most instances, NAB main-
tained, a third-class license holder
can take care of normal operating
procedure. NAB said that the ma-
jority of first-class license holders
at directional stations merely mon-
itor and observe operation through
meter readings, and this function
could easily be performed by a
third-class license holder.

NAB said it believes that first-
class operator requirements can be
relaxed at directional stations by re-
quiring the full-time employment of
one first-class operator responsible
for proper operation of the direc-

I 0 BROADCAST ENGINEERING



For the largest selection
of solid state audio consoles
. . . look and listen to Gates

Gates offers the largest selection of transistorized audio
consoles to meet every broadcasting need. For more

information about these four or any of our many other audio
consoles, write today. Gates, 123 Hampshire Street, Quincy,

Illinois 62301.

The Dualux II. Eight channel solid state mono and stereo
audio console. 13 mono and 6 stereo inputs, plus two automation

program sources and one SCA channel-totaling 22 inputs!
Built-in cue/intercom. Virtually flat response 20 to 20,000 Hz.

The Gatesway II. Eight
channel mono audio console. 4.9

18 inputs. Built-in cue/intercom.
Variable equalizer for special

effects and line corrections.
Frequency response ± 1 dB.

Complete monitoring facilities. 100% transistorized.

The Stereo Statesman.
Five channel solid state stereo audio console.
9 stereo, 2 mono inputs. Response 20 to 20,000
Hz, ± 1 dB. Complete stereo monitoring
facility. All channels are full stereo.

.4-11/-* 1-. - 4- .-.7271114. jF.0000000
4.0

The Yard II. Eight channel mono console. 12 inputs.
Frequency response ± 1 dB, 30 to 15,000 Hz. Compact. Lightweight.

Ideal for small to medium size stations. 100% transistorized.

INTERTYPE
ON

GATES
A DIVISION OF HARRIS-INTERTYPE
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Industry News
(Continued from pige 10)

tional system. A third-class opera-
tor could take care of meter read-
ing functions.

FM Stations
FM Broadcast Stations: NAB

urged that FM stations using power
up to and including 50KW should
employ one first-class radiotele-
phone license holder either full-
time, on -call or on a contractual
basis. All other personnel respon-
sible for the routine transmitting
operation must hold a third-class
radiotelephone license with broad-
cast endorsement.

The current FCC rules allow first-
class operator relaxation provided
the FM station operates with 25KW
or less. NAB said that "in light of
the rapid advances made in FM
transmitter technology, including
stabilized circuitry, solid state de-
vices, etc., the 25KW figure adopted
in 1963 is unrealistic and should be
removed."

An increase in the power ceiling
from 25 to 50KW, said NAB, does
not add to the complexity of the
transmitter and the third-class li-
cense holder could perform the nec-

essary routine operations. In addi-
tion, NAB noted that this change
would not lower FM technical stan-
dards.

Furthermore, NAB's petition
strongly urged relaxation of the ex-
isting operator requirements to al-
low more minority applicants to
qualify for broadcast employment.
Such a move "would open up nu-
merous broadcast position to mi-
nority and other job seekers who
hold third-class licenses but are de-
terred from obtaining a first-class
license because of the time, cost or
requisite technical aptitude in-
volved," NAB commented.

Kassens Is Appointed
Rules, Standards Chief

The appointment of Harold L.
Kassens to the position of Chief of
the Rules and Standards Divisio.i of
the Broadcast Bureau has been an-
nounced by the FCC. He succeeds
Hart S. Cowperthwait, who retired
in October 1969.

Kassens first joined the Commis-
sion in 1941 and since July 1963
has been Assistant Chief of the
Broadcast Facilities Division.

This is the old
EMT-140st

Reverberation Unit.
This is the

new one.

What's the difference?
We've made the amplifier unit solid state. And you can now obtain an inexpensive
decay period remote controller.

Nothing else has changed in this superb unit. The EMT-140st is still the world
standard in the recording and broadcasting industries. Its renowned steel plate
device gives you the same unmatched stereo/mono performance. And increased
fringe area reception for AM broadcasts. And unusual flexibility-its decay period
can be varied from 0.5 to 5.0 seconds. (Try that with an echo chamber!)

These are just a few of the reasons why every major record company and in-
dependent recording studio owns at least one EMT-140st Reverberation Unit. Right
now, more than 1500 are in use from coast -to -coast; more than 2500 throughout
the world.

For the complete story, write to- 41::=j0-1-1-1
day for our free 8 -page brochure. It AUDIO CORPORATION
can make quite a difference for you. 2 West 46th Street. New York. N.Y.10036 (212)C0 5 4111

1710 N. Lama Ave . Hollywood. Ca 90046 (213) 874 4444
In Canada J Mar Elect,onIcs Ltd
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FCC Supports
President's Plan

FCC Chairman Dean Burch told
the Executive and Legislative Reor-
ganization Subcommittee of the
House Committee on Government
Operations that the Commission
supports the President's Reorgani-
zation Plan No. 1 of 1970-a pro-
posal to establish a new Office of
Telecommunications Policy in the
Executive Office of the President
and to abolish the office held by the
Director of Telecommunications
Management in the Office of Emer-
gency Preparedness.

The Director of the new office
would be responsible for assignment
of Government radio frequencies -

functions presently delegated to the
President under the Communica-
tions Act of 1934. The President
also stated that the new Office
would be assigned functions now
under the Director of Telecommuni-
cations Management.

In addition to serving as adviser
to the President on telecommunica-
tions policy and coordinating Fed-
eral communications operations, the
new office would represent the ex-
ecutive branch in discussions of
communications matters with the
Congress and the FCC. Chairman
Burch noted that the President, in
his letter transmitting the plan to
Congress, stated that, "This action
would take away none of the pre-
rogatives or functions assigned to
the Federal Communications Com-
mission by the Congress."

In his testimony, Chairman Burch
said that the Commission has "con-
sistently favored a strong, central-
ized entity to deal with telecom-
munications issues within the ex-
ecutive." He expressed the belief
that there should be "a continuing
close scrutiny" of the government's
spectrum use to "insure optimum
utilization. . ."

Chairman Burch said it would be
helpful to receive the Executive
views on "significant" matters of
communications policy. He noted,
however, that the Office would need
"adequate staffing and resources"
to participate "effectively" in com-
munications policy discussions, and
he suggested that these resources
"should not be at the expense of
those allocated the Commission."

Circle Number 12 on Reader Reply Card
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New Task Force
Ready For Action

Deputy Chief Engineer Raymond
E. Spence, Jr., has been assigned to
head the new Task Force which will
concentrate its initial efforts in the
Land Mobile radio services field.
The Commission has been autho-
rized to request funds in its fiscal
1971 budget for a prototype Re-
gional Center. The Center, planned
for the Chicago area, is scheduled
to be operational by June, 1972.

The Task Force will be respon-
sible for the development of poli-
cies, standards, criteria and guide-
lines for non -Government frequency
management, coordination with
Government agencies and forcign
nations, and maintenance of spec-
trum occupancy data, in addition to
working out organizational and
management details for National and
Regional Spectrum Management
Centers.

The National Spectrum Manage-
ment Center would formulate policy
and provide direction for several
Regional Spectrum Management
Centers in a decentralized frequency
management program. The Regional
Centers would be responsible for
carrying out application processing.
engineering and assignment of land
mobile frequencies.

The Task Force will be part of
the Office of the Chief Engineer but
will report directly to the Com-
mission.

Engineers Keep
The Industry Moving

Donal B. Leith has been named
chief engineer for WPHL-TV, U.S.
Communication flagship station in
Philadelphia. Formerly assistant
chief engineer, Leith has been with
the company since 1965, when he
was one of the original group of
engineers involved in getting the sta-
tion on the air.

Prior to his association with
WPHL-TV, Leith was with Halli-
crafter Company, Chicago; WNBQ-
TV, in the same city; and WEAT-
TV, West Palm Beach, Florida.

Gerald E. King -Ellison has been
promoted by WCCO Television,

Minneapolis -St. Paul. A member of
the engineering department at the
station and its radio predecessor
since 1935, King -Ellison has been
named senior transmission engineer.
He succeeds Neil B. Coil, who has
retired.

In this position, King -Ellison will
be responsible for the maintenance
and operation of the WCCO Tele-
vision transmitter. He will also su-
pervise the five -man staff which
mans the transmitter.

Benjamin Wolfe, Vice President
for Engineering for the Post News-
week Stations, has been appointed
to the Broadcast Engineering Tech-
nology Advisory Committee of the
Northern Virginia Community Col-
lege.

Gerald Plemmons has been
named chief engineer at KQED-
Channel 9, San Francisco's public
television station. Plemmons, who
has been studio engineering super-
visor for the last two years, came
to KQED in 1963 and has worked
in every area of studio and trans-
mitter operations. In 1966, on a
two-year leave of absence from the
station, he served as senior staff en-
gineering consultant to the Voice of
Kenya, the government -owned radio
and television station in East Af-
rica. Prior to joining KQED, he
worked at Channel 7, the ABC af-
filiate in San Francisco.

William A. Kehoe, Jr., a trial at-
torney in the Hearing Division, has
been appointed Chief, Renewal
Branch, Broadcast Bureau. In his
new post, Kehoe will supervise the
review of renewal applications filed
by broadcast licensees.

Kenneth R. Goodwin, joined the
Commission, March 23, 1970, as
Planning Officer assigned to the Of-
fice of the Chairman. Goodwin, now
a budget examiner at the Bureau of
the Budget, will assist in the review
and coordination of all policy re-
search and long-range planning at
the Commission.

Buying? Selling?

Use BE
Classified Ads

FOR EVERY PROFESSIONAL
APPLICATION

Allfroni6-
heads you right!

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

REEL TO REEL

CONCER TONE RCA

CARTRIDGE MOUNT

,ETC COLLINS GATES

KRS MACARTA RCA

SPAR -VA 1P\PECE\S.TE
Best of all,

yot, can get them locally from
your Nortronics distributor.

COMPANY. INC.
8101 Tenth Avenue North

Minneapolis, Minnesota 55427
Phone: (612) 545-0401
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Get abetter picture
of what's happening.

EBR-100 Electron Beam Recorder
-the better way to transfer tape to film.
Here's why :
 Sharper, low -noise picture on stand-

ard 16mm film.
 Complete gamma control.
 Full electronic control of exposure.
 Fast start -up -30 seconds from load

to record.
 Full contrast to 1000 line resolution.
 Electronic shutter.
 Fine-grain, economical film stock for

quality image.
Most advanced tape to film transfer sys-

tem in the world.

0000 000 o o

Color Video Encoder has (2) one -of -a -
kind unique features. First, the color bar gen-
erator is completely digital. You get a signal
that's accurate. It needs no adjustments. And
it's easier to use and maintain. Second, in-
put clamping of video signals eliminates low
frequency hum, noise and other unwanted
effects on the matrix. Works with smaller,
less expensive cameras as well as large ones.
The SMPTE color test will give you the proof.
It meets all FCC and EIA specs. And features
special monochrome switching.

14 BROADCAST ENGINEERING



Look to 3M for
specialized products
for high quality
video performance.

Dropout Compensator (DOC) replaces
color dropout on your VTR reproduction
with correct color video-all within the
signal itself. In fact, the DOC detects drop-
outs as they occur and replaces the "lost"
signal with stored information from the
previous scan line of the same field. It pro-
vides precise color match and complete
freedom from switching transients. The
self balancing video switch prevents white
flashes. Dropout disturbance to the -time
correction unit is eliminated.

The Bridging Video Switcher is a 10 in-
put switching video distribution amplifier
with extremely high quality video perform-
ance specifications. Audio -follow switching
is included as standard equipment. Loop in-
puts and stacks can make routing switchers
up to 10 x 20. Input and output grounds are
isolated. The video ground as well as the
coax center conductor is switched through to
the output. One switching does not cause a
visible disturbance to other switchers looped
to the same input line. For maximum signal
handling performance at minimum cost, rely
on the 3M Brand Bridging Video Switcher.

Dropout Profile Recorder (DPR) is the
perfect companion to the DOC. DPR pro-
duces a permanent strip chart of dropout
rate during normal on-line video tape play-
back. It performs this evaluation electron-
ically while the 3M DOC is compensating
dropouts. DPR indicates when a tape is too
degraded to use for valuable new recordings.
Built-in precision calibrator. Five inches of
chart reads one hour. Chart can be torn off
and stored with the video tape.

If you're interested in one video product or all,
simply phone (805) 482-1911 or write for our brochures.

Mincorn Division m
COMPANY

300 SOUTH LEWIS ROAD  CAMARILLO. CALIFORNIA 93010
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EDUCATIONAL
P-N

Looking Inside Non -Commercial Broadcasting

Educators Assisted By CATV?
Ways in which cable television

can be a useful financial and pro-
gramming resource in education arc
explored in an article entitled "Dol-
lars for Education in CATV?" in
the April issue of the Educational
Broadcasting Review, the bi-month-
ly journal published by the National
Association of Educational Broad-
casters. According to FCC regula-
tion, authors Louis Schwartz and
Robert A. Woods point out that
educators may properly own and
operate CATV systems on a profit
or non-profit basis.

"The economics of CATV dis-

tribution systems are such, however,
that it seems unlikely that non-profit
operation of CATV distribution sys-
tems, except by governmental en-
tities or others with solid legislative
appropriations, will prove to be of
widespread practice," the authors,
both members of the Bar of the Dis-
trict of Columbia, noted. They con-
cluded that the "only practicable
manner in which educators may
consider CATV ownership and op-
eration must be upon a straight
commercial for-profit basis. We be-
lieve that educators should give ser-
ious consideration to the clear pro-

gramming and financial benefits af-
forded by commercial CATV oper-
ations." They also suggested that
even in instances where educators
are unable to undertake CATV op-
erations alone, they may, nonethe-
less, participate in CATV on a
shared -ownership basis.

Schwartz and Woods emphasized
that "cablecasting requires local
production facilities and a degree
of local programming expertise
which many existing CATV oper-
ators lack. Many educational sta-
tions and institutions possess both
the production facilities and the
programming expertise which could
prove a marketable asset to assist
in resolving the cablecaster's delim-
ma or in fulfilling the cablecaster's
desire to provide local origination."

The authors cautioned, however.
that it is essential that educators, in
considering any commercial enter-
prise, avoid jeopardizing their eligi-
bility as noncommercial broadcast-
ers with respect to the FCC and
the Department of Health, Educa-
tion and Welfare. If a noncommer-
cial broadcaster is involved in a
CATV operation, it must be main-
tained as separate and distinct from
his tax-exempt organization.

MODEL 550 VERTICAL INTERVAL SWITCHER

PRICE $5495

Allan IC AN DATA

30 DAY DELIVERY

ol unite An j'ree demea

AMERICAN DATA
® CORPORATION

CORPORATION HUNTSVILLE ALABAMA

Tele: (205) 837-5180

76ateeteAt
 DESIGNED FOR MONOCHROME

OR COLOR BROADCAST SPECI-
FICATIONS

 REMOTE OR LOCAL CONTROL

 CUTBAR OPERATION

 AUDIO -FOLLOW SWITCHING

 PROC AMP ON OUTPUTS

 BUILT-IN BLACKBURST AND
BACKGROUND GENERATOR

 PROVISIONS FOR ADDING SPE-
CIAL EFFECTS

4306 Governors Drive,S.W. Huntsville, Alabama 35805
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CATV, the authors state, "is a
natural extension of the regular in-
terests and concerns of educational
broadcasters or educators desiring
an integrated distribution system for
all forms of electronic communica-
tions . . . . we believe that there
is a definite and even ordained fu-
ture for educators in CATV. That
future can embrace both attainment
of diverse programming and non -
programming goals and achievement
of a sounder financial base for edu-
cational purposes."

Yale Engineer
To Direct Study

The Department of Surgery at
Yale University School of Medicine
has recently been awarded a grant
to support a multidiciplinary study
of post -accident injury and death.
Thomas Brask, University Commu-
nications Engineer, has been se-
lected to direct the Communications
group for this Trauma Program. The
engineers and technicians of this
group will evaluate, design and de-
velop television and radio communi-
cation systems to aid in the study
and treatment of the trauma victim,
and to make the information gained
in the program available for teach-
ing and publication.

Brask has been engaged for a
number of years in the design and
engineering of specialized television
and communication systems for ed-
ucational and medical facilities in
New England and Florida. He is
also an experienced television
broadcast engineer, most recently
having worked in the engineering
department of the National Educa-
tional Television Network, and was
chief engineer for the Florida State
University radio and television sta-
tions. He is presently designing a
telecommunication system for Yale
University that includes extensive
microwave and cable transmission
systems, and he has done the en-
gineering designs for the educational
television station proposed for the
New Haven community.

Engineering Concepts -
Subject Of New Courses

The Center for Management and
Technical Programs and the Col-
lege of Engineering, University of
Colorado, has developed "Engineer-
ing Concepts 70," a series of con -

FCC Amends ITFS Rules
Rules governing Instructional

Television Fixed Stations (ITFS),
permitting data transmissions on
ITFS response stations in the fre-
quency band 2686-2690 Mc/s, have
been amended by the Commision,
effective April 17, 1970 (Docket
18346). The Commission found that
use of data transmission on ITFS
circuits, as well as use of currently
authorized voice signals, represent
"a distinct advantage in the instruc-
tional process." Among the uses for
the service would be testing and
scoring of tests.

The present Commission action
amends Subpart I of Part 74 of the
rules, and follows a Further Notice
of Proposed Rule Making, issued on
July 15, 1969. They also released a
First Report and Order on July 15,
1969, adopting rules authorizing
low -power ITFS response stations
using voice transmissions at remote
classrooms to permit students to
communicate with the instructor at
an ITFS station during classroom
periods. The action was in response
to a request by Leland Stanford

Junior University, Stanford, Calif.
Stanford, in asking for .authori-

zation of voice transmissions, had
also suggested the future use of data
transmissions on these channels. Be-
cause of lack of specific informa-
tion on use of data transmissions for
this service particularly as to band-
width requirements, the Commis-
sion issued its Further Notice of
Proposed Rule Making.

Comments or reply comments on
the proposed rules changes were re-
ceived from International Business
Machines Corporation, the National
Association of Educational Broad-
casters, Micro -Link Systems of Var-
ian Associates, the University of
Michigan, and Stanford.

The Commission said there ap-
peared to be a need for data type
transmissions on talk -back channels
and that it would consider "experi-
mental/developmental" applications
advancing programs for expanded
uses and technical developments of
the ITFS service, "if they show a
reasonable chance of furthering the
state of the art."

centrated, relevant one -week courses
designed for the engineer who re-
alizes that his effectiveness depends
on his comprehension and applica-
tion of the new developments in
modern engineering and the funda-
mentals on which these develop-
ments rest.

All courses will be conducted at
the University during the summer
months. These concentrated five-
day courses, designed by the En-
gineering faculty, have one under-
lying objective-to transmit and
translate knowledge of the latest en-
gineering concepts and future trends
in a practical, usable form.

Course materials, including texts,
will be furnished for each course.
Enrollment will be limited to insure
educational quality and individual
attention.

If interested, write or call The
Center for Management and Tech-
nical Programs, Business Building
139, University of Colorado, Boul-
der, Colorado.

See "Modular Lighting"
On Page 52

Frecpencies Made
Available By FCC

Frequency bands in the Govern-
ment radiolocation service have
been made available for shared use
with the non -Government relocation
service in an amendment to Parts 2,
89, 91 and 93 of the rules, effec-
tive April 1, 1970.

The bands allocated to the non -
Government radiolocation service
are: 5250-5350 MHz, 8500-9000,
9500-10000, 13400-14000, 15700-
17700, 23 000-2 425 0, 33400-36-
000.

The non -Government user will be
required to protect both existing and
future Government operations from
harmful interference, the Commis-
sion said, but the non -Government
user would not be protected from
interference that might result from
any operation in the bands.

The amended rules specify that
the non -Government radiolocation
service in the bands will be sec-
ondary to the Government radiolo-
cation service and to airborne dop-
pler radars at 8800 MHz.
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The
automatic station break

A bunch of VTR's.
Film chain. People.
Flying fingers. A late
cue. A noisy picture.
A cut-off ending. Pic
but no sound. Panic.
Go to black. The
Station Break, complete with make -good.

Or. RCA's Television Cartridge Re-
corder. One man. One button. And one
perfect Automatic Station Break after
another.

So the people and equipment you've
been tying up are free-for more re-
hearsal time, for new production time,
for wherever you need them.

And you get consistently good pictures.
RCA's TCR handles 22, 3 -minute

cartridges. You can set its programmer

01111111150 00
0 0 0 0 000

to run nine sequences
of eight events each.
Could be nine station
breaks. Could be the
night shift.

The TCR works off
the electronics of our

TR-60 or TR-70 reel to reel recorders.
The TR-70 and TCR can cue each other,
or devices like your film chains. And
later, you can add modular electronics
that let the TCR stand alone.

You can automate your station breaks.
Now. You can get the nucleus of a full
automatic programming system. Now.
Your job has its problems. Our
job is finding
solutions.
Automatically. RCA



ICINN 11

CATV SCOPE

110

C-7

By Harry Etkin

CATV Eyes Automation
In recent months there have been

a number of spikes added to the
shape of CATV. One of the most
important of these has been the
FCC's local origination requirement
for larger systems. And since CATV
has the potential to offer an ever
increasing variety of services to the
subscriber, there is little doubt that
operators will someday be taking a
long, hard look at automation.

This will become especially im-
portant to CATV operators, be-
cause multiple service offerings will
eventually develop problems that
may best be handled by some assist
from automation, especially EDP.
But while this idea may temporarily
be shelved as an intriguing possibi-
lity, it should be placed adjacent to
early experiences in broadcast auto-
mation. Already there have been
cases of abortive operations due to
a lack of understanding of system
interface and system maintenance.
Catch-up training is a tough game
to play and doubtless, it will be
batted around (hopefully with posi-
tive results) at future conventions.

Before striding off blissfully into
the future, let's review the initial in-
roads of automation on CATV op-
erations.

Current Applications
One of the oldest forms of auto-

mation in CATV is the weather scan
unit that offers continuous infor-
mation on weather local time.

Background music normally ac-
companies visual presentation. In
conjunction with the built in slide
projector, an audio programmer can
be used, enabling audio spots or an-
nouncements to coincide with the
slide display.

An automatic advertising display
unit facilitates TV announcements.
It is an automatic device for dis-
playing messages and pictures on
the TV screen. Used as a TV bulle-

tin board it can handle a number
of display units related to public
service annoucements, advertising
messages and photographs. The data
on display can be carried on a sepa-
rate channel or integrated into other
programming.

This arrangement, combined with
the use of the slide projector and its
audio spots, gives cable system op-
erators an effective, relatively simple
means of televising ads from local
merchants, audio/visual classified
columns, program announcements
and public service messages.

Automatic audio spot announce-
ments permits spots to coincide with
automatic slide presentations. Back-
ground music during audio spots are
automatically attenuated. Another
new automatic system for providing
selected music programs to CATV
subscribers has been developed.
This system is capable of inserting
weather announcements, time calls,
station ID, or other spots between
music numbers. An example of this
system is the tape transport version.
Using a multiplicity of transports,
the system is capable of passing on
a variety of moods or tempos of
music for specific times of the day.

These automation units can be
interconnected with various types of
audio programmers, non -duplication
programmers, screen splitter units,
and switching, synchronizing and
control units to provide a system
capable of transmitting a more
varied program format.

Feasibility Of
Program Automation

While these automated units have
a great deal of public service value,
there is another type of automated
programming which CATV system
operators are being encouraged to
originate: live and video-taped pro-
grams of local events; instructional
and educational programs for

schools and industry and entertain-
ment.

In the foreseeable future, that is,
in the next two years, it does not
seem likely that CATV systems will
automate this type of programming
to any great extent. At this stage,
the primary concern of most systems
is the development of manpower,
studio facilities and production tech-
niques to make local origination a
reality. Although softwear programs
from sources outside the industry
will no doubt proliferate, the major-
ity of cable systems will, in the im-
mediate future, use only limited
automation devices such as inter-
spersing spots with videotaped pro-
grams. Sophisticated program auto-
mation systems for cablecasting will
probably have to wait the develop-
ment of 20-40 channel systems in
the larger markets.

V. W. Riley, RCA Administrator
of Market Planning (CATV) speci-
fies that, "With regard to 'auto-
mated' services for cablecasting, let
me say that if you refer to the so-
phisticated operation being contem-
plated by broadcasters wherein all
transmissions are controlled by a
computer which inserts the appro-
priate commercials, bills the clients,
etc. I don't for
some time. It will occur eventually
because broadcasters will become
cablecasters when access to a high -
quality cable that reaches all homes
in a community is possible. Such a
channel will operate in that portion
of the cable spectrum allocated for
the common carrier offerings of the
local cable system.

"If, on the other hand, you refer
to such services as weather, news
and stock ticker, I'm sure that there
will be other one-way informational
services that will be added and that
associated 'black boxes' will become
more sophisticated.

"The exciting thoughts for the
future, however, are those associ-
ated with the two-way possibilities
of the cable. The recent EIA filing
in response to the FCC's Notice of
Inquiry (December 13, 1968) is a
good example of things to come."

John R. Barrington, TelePromp-
Ter Vice President of Public Rela-
tions, says, "Our engineers who fol-
low the state of the art closely, tell
us that several companies are work-
ing on the technology for TV pro-
gram automation, but that none, to
date, have succeeded in devising a
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DITCH WITCH
SUPERIORITY
BEGINS WITH

"EXTRA VALUE"
ADVANTAGES

You get added value every foot of
the way with Ditch Witch . . . be-
cause Ditch Witch offers design
features that mean superior per-
formance under the toughest dig-
ging conditions. That's why Ditch
Witch outdigs everything in its
class.
MAXIMUM VISIBILITY of digging
operation is assured by positioning
the operator at the rear - near
the digging boom. He has a per-
fect view of the trenching opera-
tion at all times, as well as a clear
view of the terrain ahead.
FOUR WHEEL DRIVE gives super-
ior traction and greatest mobility
under the toughest conditions -
even mud. Heavy-duty tires
mounted on extra -wide rims pro-
vide added flotation while the sus-
pension system maintains constant
ground contact.
HYDRAULICS provide easy oper-
ation by powering backfill b!ade,
steering and Ditch Witch attach-
ments. The minimum -capacity hy-
draulic system requires a smaller
pump, eliminates hot -weather
hydraulic heat problems. Yet it's
powerful enough to lift the whole
machine from the ground on the
backfill blade and digging boom.
SELECTIVE MECHANICAL DIG-
GING CHAIN SPEEDS put full
power where it's needed - in the
digging chain with a choice of up
to four dogging speeds, plus re-
verse. Independent travel speed
is provided by the variable speed
hydraulic control system, giving
exactly the right combination of
digging and travel speeds for every
trenching situation.
Look to the "Extra Value Advan-
tages" from Ditch Witch . . and
get the most from your trenching
dollar!

e
th egsiokalg

PROFESSIONAL TRENCHING EOUIPMENT FROM 7 -HP to 60 -HP... BUILT BY PROFESSIONALS FOR PROFESSIONALS

A Division of Charles Machine Works, Inc., 100 Ash Street, Perry, Oklahoma 73077
Circle Number 17 on Reader Reply Card

May, 1970 21



have you any idea

how many ways

you can use this

handle?

as a screwdriver...

for slotted, Allen hex, Phillips, Frearsort,
Bristol, Clutch Head, Scrulox® screws

as a nutdriver...

for hex nets screws, and bolts

as an awl/scriber and reamer

1111111W---
It accommodates 49 interchangeable blades of
various types and sizes.

Its patented spring device permits quick blade
insertion and removal.

It's shockproof, breakproof (UL) plastic. Comes
in three sizes-regular, junior, stubby-also
Tee type.

It's available in a great variety of
sets from 39 -piece roll kits to
compact, pocket cases.

For information on
time -saving, space -
saving Xcelite "99" tool kits
and sets, request Catalog 166.

XCELITE, INC., 118 Bank St., Orchard Park, N. Y. 14127
In Canada contact Charles W. Pointon, Ltd.
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system that will meet broadcast
standards. However, they do con-
sider such a system both possible
and feasible."

Among the companies they men-
tion doing r & d on the problem
are CBS, RCA, Sony, Pansonic,
ITV and Bell & Howell. Even if
technology were perfected tomor-
row, there is still no one to our
knowledge yet producing video pro-
gramming specifically for automated
tape purposes.

Sophisticated Operation
Some equipments developed for

TV program automation which
might be considered available for
the very near future for automated
cablecasting activity include:

1. CBS EVR System.
2. RCA "Automatic" VTR and

possibly the more sophisticated cart-
ridge video tape recorder/player.

CATV System Operator and
Technician Training

What is required to assist CATV
system operators to operate and
maintain a well planned and co-
ordinated cable TV program auto-
mation system economically?

One of the major proposals would
be to urge that cable system oper-
ators to be provided with techni-
cians of the highest echelon of tech-
nical competence to cope with the
problems related to automation
equipment.

Automated equipment for CATV
system operation normally saves
manpower, provided it operates cor-
rectly. When it fails it can cost
plenty in lost revenue in advertising
and possibly public support. Cable
TV system automated technology is
the major difficulty in automated
systems due to unfamiliarity with the
equipment. It is certainly necessary
to learn the techniques of repairing,
maintaining and trouble -shooting
automated equipment.

Industry Support
What can be done to train cable

TV system operators and techni-
cians? Training sessions should be
developed and workshops conducted
by industry, NCTA and technical
schools which should be open to
all interested CATV system per-
sonnel who wish to become com-
petent and highly skilled automa-
tion system technicians. The CATV
industry should provide different
current automation units and have

available individual consultation
representatives to demonstrate the
working principles, A possible solu-
tion to the training problem would
be to establish an on-the-job techni-
cal training program within the
cable TV system companies so that
the individual technicians could
achieve the ability to troubleshoot,
repair and maintain the entire sys-
tem proficiently during an emer-
gency period.

Test equipment such as the Sin'
Pulse/Window Generator, Stairstep
signal generator, multiburst gener-
ator, modulated pulse generator and
possibly Video waveform and pic-
ture information units should be
available for the technicians' use in
order to help CATV operators
maintain a high quality video signal
throughout their systems.

Technical Schools
Specialized technical schools have

been established by CATV industry
equipment manufacturers through-
out the U.S. and Canada. Engineers
and technicians are offered various
subjects dealing with CATV hard-
ware, operations and theory.

An excellent training facility, The
National Cable Television Center,
has been established by a grant from
NCTA to the Pennsylvania State
University Continuing Education
Service. This service offers confer-
ences and short courses for techni-
cal and management personnel in
the cable TV industry. A corre-
spondence listing, that has recently
created a great deal of interest for
CATV personnel are the four
courses designed to provide the elec-
tronics and mathematical back-
ground fundamentals to the CATV
industry; apply this fundamental
knowledge to CATV systems; ac-
quaint the student with the test and
measurement procedures of the in-
dustry; and also offer a detailed
study of the technical problems pe-
culiar to the CATV industry.

For information and catalog of
courses available to CATV person-
nel, one should write to: National
Cable TV Center, The Pennsylvania
State University, 501 J. 0. Keller
Building, University Park, Pennsyl-
vania 16802.

Canadian CATV Notes
The Canadian Cable Television

Association (CCTA) is assisting
CATV system operators in making
intelligent decisions relating to the
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Canadian Radio -Television Com-
mission's (CRTC) newly proposed
CATV regulations.

CATV system operators are con-
cerned with the present and pro-
posed CRTC rules concerning the
Copyright Act, introduction and op-
eration of local programming ser-
vices, both automatic and live cable
casting and the introduction of new
rules of procedure.

Many timely topics of proposed
rulemaking by The Federal Com-
munications Commission (FCC) are
discussed in the CCTA Bulletin.
These are, "FCC Suggests no Ex-
clusivity for under 500 subscriber
systems" and "FCC to consider
waiver of microwave rules".

The CCTA 14th Annual Conven-
tion and Trade Show was held on
May 11-14, 1970 at the Hotel Van-
couver, Vancouver, B.C. The theme
was "Cable Television-a Service
to the Community."

Program Service
The cable television industry will

hear for the first time at the Pro-
gramming Conference, sponsored
by National Cable Television Asso-
ciation, April 30 -May 1 in Chicago,
about a National Library of pro-
gramming for cable television.

The Library, named National
CATV Program Library, Inc., with
home offices at 1004 Stem mons
Tower South, Dallas, Texas, will be
distributed largely from Dallas
Texas, because of the central loca-
tion and its' Dallas based Duplica-
tion Center. The Library will supply
a full variety of entertainment pro-
gramming-movies, cartoons, chil-
dren shows, spectaculars, sports,
game shows, cooking shows, coun-
try and western and even some spe-
cial shows that are designed to ac-
quire new subscribers for the cable
systems. All of the programming is
made available on a Library basis,
at a rate of approximately 1/20 per
subscriber.

Buying? Selling?
Get Results

With Classified Ads
In

Broadcast Engineering

If you want a

tube distributor
who knows your business,

give it to him.

He's your RCA Broadcast Tube Distributor.
Nol in tubes for all broadcasting applications.

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

For example:
You're on the air. It's late, a tube

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

There are more reasons.
Experience. He talks your lan-

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

Engineering service.
He has a "hot line" to
RCA's Field Engineers.
Call him any time you
need their services. Call
even if you need help in
servicing our competi-
tor's equipment!

Quality. You know the
story. He stocks the finest.

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

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

Need more reasons? Call your
local RCA Broadcast Tube Distribu-
tor. For starters, ask him for the

new 1970 Guide to RCA
Industrial Tube Products,
or write: RCA Electronic
Components, Commer-
cial Engineering, Dept.
E115SD, Harrison, N. J.
07029.

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

o

0

i;';d7,17.31
Tube
Products

0

RCA
May, 1970
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end your
signal pollution
problems
Beldfoir ISO-ShieldedTM Cable

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

whether from outside sources or between shielded
elements in the cable.

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

Beldfoil ISO -Shielded Cables are small, light-
weight. They terminate easily. They're modest in
price. Your Belden Distributor stocks a wide variety
of standard Beldfoil shielded cables as listed in the
"Belden Electronic Wire and Cable Catalog" (ask
him for the latest edition). And, should you have
specifications no standard product can meet, ask him
to quote on a specially engineered design. Or, if you
choose, contact: Belden Corporation, P. 0. Box
5070-A, Chicago, Ill. 60680. Phone (312) 378-1000.
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Metal (shield) foil, folded Polyester insulating layer
to assure metal -to -metal folded to assure isolation
contact. between shields.

sulated conductors

ound (drain) win

Beldfoil Multiple Pair Individually Shielded Cable
The Figure 1 cross-section shows Belden's ex:dusive Z -folded Beldfoil
ISO -Shield. Note the metal -to -metal contact between the two edges of
the aluminum foil. In essence, you have a continuous aluminum tube. And
the polyester layer on the outside of the fold assures the isolation between
shields so necessary for best performance in the field.

Technical Data
Nominal values for multiple pair individually shielded cables containing 3 to 27 pairs
(inciuding 8769 and 8773 through 8778 Series cables)
Suggested working voltage: 300 vol:s rms max.
Working voltage between adjacent shields: 50 volts rms max.
Capacitance between conductors in a pair: 30 pf per ft. nom.
Capacitance between one conductor and other conduc:or

connected to shield: 55 pf per ft. nom.
Capacitance between shields on adjacent pairs: 115 pf per ft. nom.
Insulation resistance between shields on adjacent pairs:

100 megohms per 1000 ft. nom.

Metal (shield) foil
folded to assure
metal -to -metal
contact.

FIGURE 2
Polyester insulation
layer folded to pro-
vide bonus insulation
between conductors

nd shield.

Insulated conductors

Beldfoil Shielded Single Pair Cable
The Figure 2 cross-section shows the exclusive Belden Z -fold with the
polyester insulating layer inward. This makes use of the high dielectric
strength of the polyester film as bonus insulation between the conductors
and the shield. (The cable jacket provides the primary insulation of the
shield from outside objects or adjacent cables.)

Technical Data
Nominal values for 8451 Shielded Pair Cable
Suggested working voltage: 200 volts rms max.
Capacitance between conductors: 34 pf per ft. nom.
Capacitance between one conductor and other zonductor

connected to shield: 67 pf per ft. nom.

BELDEN
ne

May, 1970
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Cooling
The
Transmitter

By Pat Finnegan*

One of the essential factors nec-
essary to long life and stability of
any broadcast transmitter is its cool-
ing system. How effectively this in-
ternal system can do its job will de-
pend greatly on how well the system
is maintained, the external environ-
ment, and the manner in which the
transmitter is operated.

The enemy is heat, especially ex-
cessive heat. When you consider the
transmitter RF power output against
the power line consumption, you
know that transmitters are not the
most efficient machines. A majority
of transmitter components, whether
they be tubes, resistors or trans-
formers, contribute a considerable
amount of heat to the internal en-
vironment of the transmitter.

All tubes and components are de-
signed with a reasonable tolerance
for heating within limits. Above
these limits, the excess heat must be
removed quickly or components
may be damaged. A reasonable
amount of heat is both necessary
and desirable. But even as the lower
limits are exceeded, components
will not function properly. (See
April, 1970 -BE, page 46 for article
on heat vs. components.)

The excess heat developed within
the transmitter is undesirable and
must be quickly removed from the
transmitter as a "waste product".
*BE Maintenance Editor and Engineering VP at
WLBC, Muncie. Ind.

Since the Station is paying for this
waste product through its power
bill, it is logical that this unwanted
heat be put to useful work heating
the building.

Major Cooling Divisions
Internal cooling systems may be

divided into three categories: power
tubes, cabinet and specialized spot
cooling. How simple or complex
these systems are will depend upon
the transmitter output power and
type of service. Small, low power
AM transmitters use a single blower
to cool everything, while high power
UHF transmitters may use a combi-
nation of several methods inside and
outside the transmitter.

Power tubes are the largest heat
producers. The amount of heat will
depend upon what service a tube is
performing, its required output, re-
lationship of input to maximum rat-
ings and proper stage adjustment.

A tube that is working very near
its maximum ratings will develop
more excess heat than one that is
"loafing". How a tube is working
depends upon the transmitter de-
signer and his thinking. Some man-
ufacturers have been known to work
their tubes right at maximum rat-
ings as an economy measure in
keeping down the price of the trans-
mitter. The station engineer should
investigate how his transmitter has
been designed in this respect.

How well the stage is adjusted
will have an immediate bearing
upon the amount of heat produced.
This is especially true of RF stages.

An RF stage must be properly tuned
and loaded to get an efficient trans-
fer of power to the next stage or
load. Mistuning will cause the tube
efficiency to drop and the RF power
dissapated in the tube plate circuit
to rise. Increased drive will be nec-
essary to get the desired output.
This increased drive will cause ad-
ditional RF heating at the tube in-
put.

All the tube internal elements
must be able to quickly transfer
their excess heat to the outside of
the tube where it is carried away
either by air or water. If this trans-
fer cannot take place quickly, the
internal elements will sag or melt,
or the tube glass or ceramic to metal
seals may open, allowing air to en-
ter and destroy the vacuum.

Air Cooling
Power tubes are cooled either by

high speed air blowers or by water
systems.

Air cooling is used in the major-
ity of transmitters for power tube
cooling. Air equipment is somewhat
easier to handle and requires little
space. Moving air and blower mo-
tors do generate noise and vibration.
The amount of noise and vibration
increases as the volume and flow
are increased.

Blowers are generally mounted
within the transmitter itself, while
some transmitters allow for external
blowers. These external blowers
may be mounted a short distance
from the transmitter. The load in-
creases as this distance is increased.

Water Cooling
Water cooling is used in all high

power UHF transmitters for the kly-
strons. Some of the older medium
power UHF tetrodes and some 50
kW AM transmitters use water cool-
ing.

There are two versions of water
cooling. The newer version is called
Vapor Phase cooling. The Vapor
Phase system uses water until it
reaches the klystron where it is con-
verted to steam to carry off the
heat to a heat exchanger, whence
it condenses to water again. The
main advantage is smaller compon-
ents and a smaller heat exchange
which saves space. Both versions
are in use today.
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Cabinet and Spot Cooling
Cabinet cooling usually incorpo-

rates small exhaust fans mounted
in the top of the cabinet. They pro-
vide a generalized cooling of all the
components within the cabinet.
Since the air flow is from the bottom
to the top of the cabinet, the air
gets progressively warmer as it nears
the top. Along the way it has picked
up warmer air from the components
it has passed. Placement of com-
ponents within the cabinet is a de-
sign problem and there is little the
station engineer can do if the design
is poor.

Air must flow freely and no pock-
ets allowed to develop which can
trap air and cause component over-
heating. The station engineer often
makes modifications for various rea-
sons. When these modifications are
made, free air flow must be given
consideration. For example, it may
be necessary to add a shield be-
tween two stages, or completely en-
close some components in a metal
box. Care must be exercised to in-
sure free air flow to these compon-
nents.

Specialized spot cooling is quite
often used on some particular com-
ponent or tube part when it is dif-
ficult to get adequate cooling from
the general cabinet cooling or main
tube cooling. These generally take
the form of small, high speed blow-
ers with a nozzle to direct the blast
of air directly onto the component
that requires special cooling.

Environmental Cooling
The environment in which the

transmitter operates and how this is
handled can air or inhibit the trans-
mitter blowers. Much, of course,
will depend upon the size and ser-
vice of the transmitter.

Low power AM transmitters
often need only ample external
space around the transmitter for air
movement. Air is taken into the
transmitter at floor level and then
exhausted out the top into the room.
The normal room heating and cool-
ing systems take on the additional
load.

Medium power transmitters re-
quire more consideration. Fresh air
from outside the building should be
brought into the transmitter inlet,
while the hot air is exhausted

1-res, air inlet to the system using motor -controlled louvers.

Cuctwcrk it an air cooled system used on a UHF trarwii ter.

TRANSMITTER TOP

FRONT

EXHAUST

4

PLENUM CHAMBER

INLET
4

LOUVERS

SERVICE DOOR

OUTSIDE

/ WALL

FRESH AIR

Fig. 1 Rear of the transmitter here is enclosed to form a plenum chamber
for the fresh air inlet.
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EXHAUST

PLENUM

FLAP TO
PREVENT

BACK DRAFT

TRANSMITTER

FRONT

TRANSM ITTER

BLOWER

EXTERNAL

EXHAUST FAN

EXHAUST
c=1> TO

OUTSIDE

Fig. 2 System for creating a
low pressure area at the end of
the exhaust duct. Note the
backdraft flaps inside the ple-
num chamber.

FRESH AIR INPUT

through a duct to the outside. This
may be a simple opening in the out-
side wall. Under this arrangement,
some of the room air will also en-
ter the transmitter. If it is de-
sired that only outside air he
available for the transmitter, the in-
take may be run through a duct to
the outside opening, or the rear of
the transmitter may be enclosed in
a room to form a plenum chamber
(See Figure 1). During frigid weath-
er, use of only outside air to the
transmitter can create problems
within the transmitter unless it is
tempered.

If the outside fresh air louver is
controlled by a thermostat, and part
of the hot exhaust air is permitted
to mix with the incoming air, the
frigid air can be tempered and not
cause problems during winter oper-
ations.

A further refinement of the air
system would be to incorporate the
intakes and exhaust from the trans-
mitter into the building systems.
This additional heat will reduce the
fuel bills.

Plant Considerations
When a new installation is

planned, it would be well to con-
sult with heating and air condition-
ing experts so that the transmitter
system can be incorporated into the
building system. The engineer
should know what must be accom-
plished at the transmitter so that
the transmitter cooling ends are not,
along with handling the off waste

heat. The transmitter spec sheets
should show the required air move-
ment in cubic feet per minute
(CFM). Correct information about
the transmitter requirements will as-
sist the heat and cooling engineer
in the design of the building system
and the incorporation of the trans-
mitter system.

Air can be compressed, restricted
and directed. In each of these cases
the air movement is not always
what one might expect it to be, so
here are some things to remember.

Fresh Air Inlet: The opening in
the outside wall should at least
equal the square feet or square
inches of the transmitter inlet. This
is the minimum. It is better if the
outside inlet is larger because the
air filters will reduce the effective
inlet area. As the filter clogs up
with dirt, the air flow will be fur-
ther restricted.

When designing inlet dimensions,
try to select a size that will allow
the use of standard air filters. If
special filters must be made or or-
dered because of size, replacement
at a later date may be a problem.

Duct Resistance of the exhaust
is important. Forcing air through a
duct is not easy. The duct will com-
press the air into a confined space
and increase the resistance. This
resistance adds a load to the trans-
mitter blowers and slows down the
air movement.

Exhaust Considerations
Create a Low Pressure area at the

end of the exhaust duct by the use
of external blowers. In order that
a low pressure area may be created,
the exhaust blowers must be capable
of moving more than the total air
that will be entering the exhaust and
at an equivalent speed or faster. In
effect, these blowers are pulling air
away from the transmitter blowers
which will work easier without back
pressure on them.

The input-output air volumes
should be equal. That is, fresh air
should be replacing the exhaust air
in the same volume and at the same
rate. Should the inlet to the build-
ing be too small, the transmitter will
be exhausting more air than is en-
tering. This will cause the building
pressure to be reduced. When the
building pressure is reduced, out-
side air will find any easy opening
to enter the building.

Backdrafts then become a prob-
lem when the building pressure is
reduced. In a very small building
this may do no harm except to re-
duce the transmitter cooling effi-
ciency. Should the transmitter room
be part of the studio/transmitter
building, low building pressures can
be a real problem, depending upon
how low these pressures become.
Serious consideration must be given
to furnace vents and vents that ex-
haust other fumes (such as ammonia
from an office copier) to the out-
side. Backdrafts will cause these
fumes to be pulled into the build-
ing.

Countermeasures call for small
exhaust fans to be installed in the
chimneys and vents of furnaces, etc.
so that the fumes will continue to
be blown outside the building.
These blowers, however, will con-
tribute to making the building pres-
sures lower.

At sign -off when the transmitter
is shut down, another problem will
be created. The countermeasure
blowers will still be working, so that
now the outside air will flow back
through the inactive transmitter ex-
haust. During frigid weather, this
cold air on the tubes and compon-
ents all night long means the trans-
mitter will "wake up with a head-
ache".

To prevent the backdraft through
the inactive transmitter exhaust,
small flaps may be installed that
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BACK TALK
When it comes to tape decks, we say you can't
beat our system's.
If you want to talk back to us about it, COME
see us at the A.E.S. Show.
We'll listen you, 1:f you listen to us.
Booth 33, Los Angeles Hilton Hotel,
May 4.7, 1970

TEAC
TEAC Corporation a America  2000 Colorado Avenue ^ Santa Monica, California 90404

C:rc'e Number 20 en Reader Reply Card
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will drop shut when the blowers are
turned off. They should be such
that the transmitter blowers can pop
them open easily. The motor driven

louvers should go to a closed posi-
tion when the system is turned off.

Auxiliar heaters are required in
the transmitter room with any sys-

ROOF

EXHAUST

BLOWER

THERMOSTATICALLY

CONTROLLED

DAMPER MOTOR

BY WAY WWWWWWWWWWWWWWWWWWWWWWWW
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TRANSMITTER
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INTAKE
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WARM AIR TO TEMPER

COLD INPUT AIR
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HOT AIR

EXHAUST

EXHAUST

OUTSIDE WALL

THERMOSTATICALLY
CONTROLLED MOTOR

FRESH AIR
-WALL LOUVER

Fig. 3 Typical air cooled system. Some of the warm ex-
haust is retained in the building.
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Fig. 4 A typical water cooled system.

tern that uses the transmitter heat
for the room. If it is part of a total
system, the normal building heating
plant will supply the required heat.
During winter it doesn't take long
for the transmitter room to cool off.

Typical Air System
In a typical air system, the fresh

air enters through thermostatically
controlled louvers into a plenum
chamber and on to the transmitter
inlets. The exhaust air from the
transmitter enters a plenum cham-
ber above the transmitter and then
through the exhaust ducts to the ex-
ternal blowers, and on through ther-
mostatically controlled dampers or
deflectors and on to the outside.
During cold weather, the exhaust
deflectors cause the hot air to de-
flect into the intake plenum so that
it mixes and tempers the cold air.
The inlet and deflectors, louvers and
dampers should be operated from
the same thermostat so that all these
items work together. Additional
dampers and thermostats may be
used when some parts are not de-
sired to work as one and when
the transmitter system may be in-
cluded in the building system. Once
set, these thermostats will cause the
dampers and louvers to "modulate";
that is, constantly changing the
amount of opening by small
amounts, and will keep a relatively
consistent temperature to the trans-
mitter cooling air.

Water Considerations
Water systems depend upon the

type of tube that is being cooled for
some of its basic requirements and
treatment.

Purity of the water is based upon
the need for low current conductiv-
ity. In a system where there is a
high voltage potential across the wa-
ter, its electrical resistance must be
quite high; otherwise, it will put a
leakage or short across the high
voltage supply.

Demineralization is a constant
battle if there is high voltage across
the system. Electrolysis caused by
the interaction of copper, oxygen
and electrical current results in cop-
per oxide deposits building up in
the system and especially on the
anode of the tube. These deposits
actually temperature insulate the
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part to be cooled which has the
effect of decreasing the system cool-
ing efficiency and shortening the
life of the tube.

Part of the technique for demin-
eralization uses a blanket of nitro-
gen at the top of the water in the
storage tank. This keeps additional
oxygen from being absorbed into
the water.

Hoses of good quality are neces-
sary where the connections are made
to the tube. Good hoses, however,
have a high copper content which
contributes to the copper oxide de-
posits. Hoses should be replaced in
such a system about every 60 days.

Low Potential systems, such as
klystrons, do not need the insulating
quality of the water as do the pre-
viously discussed systems. This is
not to say that klystrons do not use
high voltages-they do. The anode,
however, is a ground potential, so
that electrolysis is not as much of a
problem. The cooled surf aces in
klystrons are broad, so that there
are no small ports to get clogged.

Heat Exchangers
Heat exchangers must be pro-

tected from freezing weather. Cool
air from the outside is used to cool
the liquid in the system at the heat
exchanger. There are various ap-
proaches to this problem. Liquids
other than water have been tried,
but in the high voltage system, they
proved less than satisfactory from
a cooling point of view.

The general approach to this
problem has been to revert to air
techniques around the heat ex-
changer. That is, the water system
is placed in a room by itself so a
plenum chamber is formed. Ther-
mostatically controlled louvers and
dampers control the outside entering
air, the exhaust hot air and the mix
of the two, so that the incoming air
to the heat exchanger never drops
below 40 degrees fahrenheit. Also,
as with air systems, the waste hot
air from the heat exchanger may
be incorporated into the building air
heating system.

Water Installation
Cool water is pumped through

the system to the tubes where it
cools the desired surfaces, absorbs
the heat and carries it away from

the tube. In a vapor system, the
water is allowed to boil into vapor
or steam as it picks up heat from
the tube, later to be condensed. Fil-
ters are placed in the lines at vari-
ous places to clean up impurities
that may be floating in the system.
The water goes to a storage tank,
then on to the heat exchanger where
it is cooled and the cycle repeats
itself. Blowers force air through the
heat exchanger so that the heat from
the liquid inside is given up to the
air, which must be exhausted as
waste heat. The air around the heat
exchanger is temperature controlled
so that freezing of the water in the
system does not occur. Should the
water freeze, sensors in the trans-
mitter would shut the transmitter
down (or prevent it from coming
on), to protect the tubes.

Maintenance
Observation of the cooling sys-

tem should be part of the daily in-
spection. This inspection should in-
clude checking water gauges, listen-
ing for any unusual bearing noise
from pumps or blowers, unusual
vibrations, water leaks and apparent
room temperatures, cabinet or cav-
ities temperatures. These need not
be measured with a thermometer.
Once the engineer becomes accus-
tomed to a particular installation
and if he is alert, he will be able
to sense that the room temperature
is incorrect, or that the transmitter
panels or cavities appear to be
warmer or colder than usual.

The transmitter room door itself
will give hints to the alert engineer.
This is especially true of a system
that incorporates the transmitter sys-
tem with the building system. In a
normally operating system, the door
will operate just like any other door.

Should the outside vents be closed
for some reason (when they should
be open), the exhaust heat will be
dumped into the room raising its
temperature considerably. At the
same time, the blowers are building
up the room pressures. Should there
be other exhaust blowers in the
building, they will pull on this high
pressure which will cause the door
to show some slight resistance to
opening.

If the outside fresh air vents are
closed when they should be open,

the room pressure will be lowered
by the exhaust blowers. The door
will swing into the room as air from
the outside rushes in to equalize the
pressures. The amount of these
movements is not great, so it de-
pends upon the alertness of the en-
gineer to detect them.

All systems should be kept tight,
especially water systems. Leaking
air will decrease the system effi-
ciency, but a leaky water system is
something else. An engineer who
has had the experience of opening
up the station some morning to find
the floor covered with water, can
vouch for what happens to one's
disposition. More joy when the leak
occured inside the transmitter!

Air ducts should be checked for
leakage. They should be both held
together with sheet metal screws and
the joints sealed with tape. Leaks
will decrease the efficiency.

Water systems having electrolysis
problems should be purged on a
regular basis. Experience with a
particular installation will dictate
the frequency, but engineers find
that purging with citric acid once a
month for copper oxide contamina-
tion is necessary.

The fresh air inlets to the build-
ing should be kept clear of obstruc-
tions, which can take the form of
clogged air filters, snow, leaves and
weeds.

The air filters throughout the sys-
tem should be inspected regularly,
and changed as the need dictates.
While most filters in the system can
be checked with the system in op-
eration, those in the transmitter gen-
erally need to be inspected after the
equipment is turned off. Because of
this, they may be neglected.

Blower motor belts should be in-
spected often, as they can come
apart during operation and shut the
equipment down. Much air time
could be lost to transmitters that
are on remote control from some
distance. It is better to replace belts
well before they show signs of im-
minent failure than to lose costly
air time trying to save a few cents
on belts.

A correctly installed and main-
tained cooling system will contrib-
ute greatly to transmitter stability of
operation and extended life for
tubes and components.
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"The Best Is Yet To Come"

NAB Convention Coverage

NAB President Renews

Attack On Commission
Vincent T. Wasilewski, president

of the NAB told convention dele-
gates that actions to divorce radio,
television and newspaper ownership
are an attempt by the federal gov-
ernment "to break the (broadcast)
industry into small and manageable
pieces."

He noted that the Federal Com-
munications Commission has sought
to justify such attempts on the
grounds that media diversity is
needed. But, he declared, the FCC
"has struck shattering blows at the
industry based on little more than
a vague and unsubstantiated feel-
ing" which is "not a sound basis
for such radical action."

In a speech at the opening ses-
sion of the NAB's 48th annual con-
vention, Wasilewski accused the
FCC of "perpetrating" an annual
"spring outbreak"-just before the
NAB convention-"as reliable as
the swallows returning to Capis-
trano."

He referred to the Commission's
new rule which prohibits new own-
ership of radio and television sta-
tions in the same market and its
proposal to extend this to combina-
tion newspaper and broadcast own-
ership in the same cities.

He also predicted that the com-
ing year will see another "issue of
prime importance-the preservation
of the independence of our news re-
porting function in broadcasting."

Recent examples, he pointed out,
include government attempts to sub-
poena records of newsmen which
"would literally destroy broadcast-
ing's ability to function as a news
medium" and the proposal by "the
President's Commission on the
Causes and Prevention of Violence
. . . that a government -appointed

Wasilewski-"Now the Commission pro-
poses to take radical action. . . "

surveillance body be set up to watch
over news media."

The NAB president also referred
to Vice President Spiro T. Agnew's
criticism of broadcasting which he
said appeared to be only criticism
rather than attempted intimidation.

"We in broadcasting sincerely
hope that the matter will rest there,"
he said.

Referring to the FCC actions to
divorce news media in the same
market, Wasilewski said: "News-
paper ownership (of broadcast sta-
tions) has existed since the first days
of radio in the early 1920's. Radio
and television ownership has ex-
isted since the radio pioneers
founded the television industry
nearly a. quarter of a century ago.

"Now the Commission proposes
to take this radical action in the
absence of any factual research; in
the absence of any real attempt to
investigate whether, in fact, undue
influence has been exercised, or in
fact even exists; in the face of facts
showing an increasing number of

voices and more competition in al-
most every market.

"The Commission has made no
real attempt to study what negative
effects their proposals would have.
For example, it is virtually certain
that in some cases they would result
in a net subtraction from the num-
ber of voices in any given commu-
nity, not an addition," he contin-
ued.

"The Commission has never dem-
onstrated that there is a major prob-
lem of concentration. Yet it has
struck shattering blows at the in-
dustry based on little more than a
vague and unsubstantiated feeling.
Such a feeling is not a sound basis
for such radical action."

Last year the FCC-just before
the NAB Convention-celebrated
its "annual wrong of spring",
Wasilewski said, with its WHDH
decision which declared, in effect,
that "no (station) license-in a large
market or small, radio or television
-would be safe from the depreda-
tions of those who would promise
anything to get it."

He recalled that in his 1969 con-
vention speech he proposed legisla-
tion that would "require the FCC
to first determine that a grant of the
application of the renewal applicant
would not be in the public interest
before accepting the application of
any other person for the license."

ITFS Rules Changed
Section 0.281 of the Rules has

been amended to include delegation
of authority to the Chief of the
Broadcast Bureau, to grant rule
waivers for instructional television
fixed stations.

Section 0.281(11) presently dele-
gates similar authority to the Chief,
Broadcast Bureau, in connection
with noncommercial educational
television broadcast stations.

See Industry News

Page 10
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Nelson Says Engineers
Can Handle Lighting

Television stations which lack
full-time lighting directors can have
an engineer learn to handle the basic
lighting techniques, Larry E. Nel-
son, national TV sales manager,
Centry Strand, Inc., Los Angeles,
Calif., told an engineering session
group.

Nelson discussed in detail the six
special types of light required to
light the average television set.
These are key light, back light, base
light, fill light, set lights and effects
lighting.

Key light, Nelson said, is the
main source of illumination on the
set. This light must make the sub-
ject or subjects stand out from the
background and highlight them to
draw viewer attention. The most
versatile fixture for key lighting, he
noted, is the quartz iodine Fresnel
spotlight.

Backlighting separates individual
subjects from the background. With-
out properly applied backlight, the
television picture has a flat, dull ap-
pearance, Nelson explained.

Fill light, he went on, is used in
studio lighting to mask the mistakes
created by the individual who is do-
ing the lighting. Thus, fill light cov-
ers up and fills the shadows created
by the key light and, in addition,
can be used to improve the subject's
appearance by use of soft, direct
lighting. He also explained that a
fill light which is properly posi-
tioned can act as a base light. The
converse also is true, he said.

Nelson stated that lighting tech-
niques evolve from a series of ex-
periments and applications. Rules
and principles are only intended as
a starting point, he added.

,
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Burch-I want a strong, confident broadcast industry, not a tattered figure patched
over with surefire remedies.

Burch Sees Changing FCC
"First of all, it is obvious to me

-and I'm sure to you-that if the
Commission is to determine policy
on the issues before us rather than
be engulfed by them, our procedures
must be revised and simplified and
up -dated. However economically
unsatisfactory it may be to some of
the attorneys who daily wend their
way through the maze of rules, reg-
ulations, delegations of authority,
policy statements, petitions, and all
the other paraphernalia of regula-
tion, it is clear that the Commission
must catch up. The only reason for
procedure is to guarantee stubstance
and a delay of 10 years on a matter
cannot be considered just-regard-
less of the outcome.

"I recently created in the Com-
mission a special group to work with
all interested persons to consider
changes in our procedures that will
take some of the aches and pains
out of our procedural joints.
Whether this effort will be all -suc-
cessful or not, it is quite clear that
in this area at least there is no merit
in the status quo.

"First, let's consider our recent
policy statement on comparative
hearings at renewal times. The
WHDH decision, in my opinion,
confused the industry and caused a

justifiable concern which led to the
introduction by Senator Pastore of
S. 2004. By our policy statement
we have attempted to reconcile two
points of view-that is-the abso-
lute necessity of preserving stability
in an industry requiring large invest-
ments as well as the necessity of
providing the public the opportunity
to challenge the minimal operator.
We have attempted to be as clear as
we possibly could in advising the
industry of our policy in resolving
the problems in this area.

"It is clear, first of all, that the
broadcaster doing a good job has
nothing to fear at renewal time. His
license will not be turned over to
someone else who, without any re-
sponsibility for actual operation,
may be able to promise more.

"More recently, the Commission
has dealt with the subject of con-
centration of media ownership-a
subject of great controversy which
has and will continue to receive
great attention from the press, from
the industry, from the politicians,
and-significantly-the public. I do
not intend to apologize for these
actions-regardless of my personal
feelings about some of the propos-
als. Neither, however, do 1 suggest

(Continued on page 34)
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(Continued from page 33)

that the Commission is in some way
infallible and that all of you must
simply accept as gospel that which
the Commission proposes. What I
would hope is that recognition be
given to the legitimacy of the exami-
nation and that all of us explore the
proposals not in the narrow context
of pro -industry or anti-industry-
but with the objective of giving the
Commission and the Congress facts
and data upon which a decision can
be reached-a decision which his-
torians will judge as correct.

"I do not intend to nag you con-
stantly-I do not intend to call you
names, however picturesque and at-
tention -grabbing a word like "rap-
ist" may be. I do not intend to tin-
ker endlessly with the way in which
you go about your business for the
sake of showing how activist I am.
I want a strong, confident broadcast
industry, not a tattered figure
patched over with surefire remedies
that do not work and reeling from
side to side as the Commission kicks
it first in one direction and then in
another for the claimed purpose of
making it walk straight. I will en-
deavor to create a climate that al-
lows you to flourish and maintain
your healthy growth. But it is only
fair to make just as clear that I
believe you have a responsibility to
the public and that you must be ac-
countable for your stewardship. No
responsible broadcaster thinks of
himself in any other terms. Respon-
sibility is the essence of our com-
plementary tasks in giving the
American public the best broadcast
service of which resourceful and
imaginative man is capable. The
times demand it. And, frankly, so
do I-but-more importantly-so
do you."
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Apollo Coverage

Pride Of The Entire Industry

NASA's Apollo 11 Astr onaut
Michael Collins congratulated the
nation's broadcasters today for "giv-
ing the people of the world a sense
of great personal involvement" in
the Apollo moon landings.

Collins, now assistant secretary
of state for public affairs, made the
comment in accepting special cita-
tions for himself and his compa-
triots, Edwin E. Aldrin and Neil
Armstrong, for their historic moon -
landing on July 20 of last year.

Collins, who piloted the com-
mand module while his fellow crew
members landed on the moon, said
humanity received "a feeling of
unity" as the result of the news cov-
erage which was "instantaneously
available."

Willard E. Walbridge, chairman
of the NAB board, and NAB Presi-
dent Vincent T. Wasilewski made
the presentation a management lun-
cheon during the convention.

In his comments, Walbridge said:
"The flight of Apollo 11 was an
undertaking of massive proportions
which has been called the proudest,
boldest, and most demanding effort
in history. It certainly ranks as one

of the most historic events in the
whole history of mankind. We in
broadcasting are proud and yet
humble to have been a small part

Collins-"A feeling of unity"

of it."
Collins, in recalling that he was

"one of the few individuals who
failed to see the landing on televi-
sion" said that after he made this
complaint "one of the networks sent
me a video tape and I'd like to fig-
ure out how to play it."

The Satellites Are Coming

Five experts on satellites dis-
cussed the technology of satellite
communications systems at a tele-
vision conference held during the
convention.

The moderator was James Ebel,
Chairman of the Satellite Commit-
tee of the CBS -TV Affiliates and
vice president, Fetzer Broadcasting
Co., Lincoln, Nebr. Ebel replaced
Jules Bergman, science editor of
ABC News who could not attend.

Joining Ebel in the discussion
were Dr. Joseph Charyk, President
of COMSAT; Dr. Coleman Ra-
phael, vice president and general
manager, Fairchild Hiller Corp.,
and Dr. Edward C. Welsh, former
executive secretary, National Aero-
nautics and Space Council. Allen R.
Cooper, vice president for planning,
NBC, substituted for George Fuchs,

NBC executive vice president who
was unable to attend.

Dr. Charyk told the television as-
sembly that the development of sa-
tellite communications is still rudi-
mentary. Noting that the discussion
was held on the fifth anniversary of
the launching of the Early Bird sa-
tellite, he said, Intelsat III has since
been developed and now operate
over each ocean, linking together
three dozen earth stations. He esti-
mated that by 1972 some six dozen
earth stations will be in operation.

Cooper told the broadcasters that
a domestic satellite system could
be very important in satisfying tele-
vision's needs in program transmis-
sion costs. He said AT&T costs are
so high that NBC and several other
groups are studying the possible al-
ternatives to the existing AT&T
system.
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FCC Adopts New
Contour Rules For
Television Stations

A new method for establishing
the statistical location of the Grade
A and B field strength contours of
television stations-of particular ad-
vantage to the majority of UHF
TV stations, which use the tech-
nique of "beam tilt" to provide a
more uniform signal-has been
adopted by the Commission in
amendments to Part 73 of the rules,
effective May 8, 1970 (Docket
17253).

All commercial television stations
must file a showing as to the loca-
tion of their Grade A and B con-
tours under the new rules, within
90 days from the publication of the
present Commission order in the
Federal Register, it was ordered,
unless the Commission alters or
postpones this requirement by fur-
ther order. The 90 -day requirement
is subject to approval by the Bu-
reau of the Budget, the Commission
stated.

The Commission adopted a No-
tice of Proposed Rule Making in

NAB Engineering Report
The relaxation of operator re-

quirements for AM and FM broad-
cast stations and other technical is-
sues being dealt with by the Engi-
neering Advisory Committee of the
National Association of Broadcast-
ers were reported to the NAB dele-
gates by Albert H. Chismark,

this proceeding on March 1, 1967,
in response to a petition filed earlier
by WKBN Broadcasting Corpora-
tion, licensee of UHF station
WKBN-TV, Channel 27, Youngs-
town, Ohio.

The Commission stated that
WKBN claimed that using the
power radiated in the horizontal
plane, as prescribed in present rules,
is not the proper way to estimate
the distances to the various field
strength contours, particularly when
the station employs a high gain
tranmsitting antenna with a rela-
tively narrow vertical radiation pat-
tern and also uses the "beam tilt"
technique.

On Dreaming Of The Future

Fifty years of broadcasting, and
the best is yet to come. That was
the theme of the NAB convention
in Chicago. Whether or not this op-
timistic theme will prevail through-
out the industry in the coming dec-
ades will depend upon the recogni-
tion of hard facts and the desire to
work with these facts.

The "best" doesn't really mean
better engineers-we would do well
to maintain the Phil Whitney's and
the Bagio Presti's. But the best
might mean that we offer more as-
sociation sponsored seminars, listen
to their problems, and actively work
to attract new blood and provide
whatever it takes to keep them.

Manufacturers and industry vis-
ionaries might suggest that the home
communication center is that "best"
to come. And while it is possible to
picture that dream, it obviously will
not be the best for some time to
come.

Completely solid state stations. .

. . . satellites . . . . they're close, and
they could be another facet of the
best to come.

Trouble is, if we're going to re-
alize the best to come, we reed to
start working on it today. Just what
involvement broadcasters will have
in the future will be directly related
to the combined effort they put into
affecting changes during the 1970's.

Obviously, the best doesn't begin
and end with the technical state
of the art. Granted, there is a need
to improve the technical standards.
But the environment will continue
to be a controlling factor in deter-
mining the limits of "best". The
stance of the FCC will make the dif-
ference here.

Logic must dictate to us today
that if there is going to be a "best"
yet to come, we must all go seeking
it. As it stands now, the best is only
firmly planted in dreams. Whatever
the future, it will be either the result
of action or the lack of it. And that's
the way it always will be.

Chismark, director of engineer-
ing, Meredith Corp., Syracuse, N.Y.,
and Chairman of the NAB Engi-
neering Advisory Committee, out-
lined the highlights of the Commit-
tee's accomplishments during the
past year.

Operator Requirements
Chismark said the most impor-

tant achievement of the Engineer-
ing Advisory Committee in the last
decade has been the recent NAB
proposal before the Federal Com-
munication Commission to relax
operator requirements across the
board for all AM and FM stations.
The Committee, he said, is still
working on the problem of VHF -
TV remote control.

"After supplying the Commission
with untold reports and a further
multiplex test last November," he
said, "we are still awaiting an affir-
mative decision."

In reporting on other develop-
ments, Chismark said field tests
conducted at stations in strategic lo-
cations "have proved that no inter-
ference would exist when utilizing
subaudible tones for return meter-
ing information." He said the FCC
amended its rules to permit such
usage on December 8-an impor-
tant step forward "since it now com-
pletely frees the AM facilities from
reliance on the common -carrier for
interconnecting facilities between
the AM studio and transmitter."

A petition still awaiting action at
the FCC, he said, is one that re-
quests a relaxation of the so-called
"two-hour" inspection requirement
and remote logging.

Part 74
Chismark told the group that the

Engineering Advisory Committee
also is concerned with the revision
of Part 74 of the FCC Rules and
Regulations. Part 74 deals with aux-
iliary broadcasting services which
pertain to radio remote pickup, stu-
dio -to -transmitter links, TV STL,
remote pickup and intercity relays.
He said this portion of the Rules
"is woefully out of date and in need
of revision."
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IF Modulation...

A new twist on VHF color
Because of Gates' delay in enter-

ing the VHF color television field,
it was to be expected that they
would be taking a new approach to
some of the old problems. It's too
early to tell how significant this con-
cept will be. But since you may still
be asking "What is IF modulation?",
let's see how the Gates TV project
team describes intermediate fre-
quency modulation.

By Hans Bott, Otto Fried, Dan Maase,
Leon Stanger and Hardin Stratman*

*Design Engineers of the Gates Radio Company,
Quincy, III.

Television, as we know it, began
about 20 years ago. In early ,trans -
mining equipment, the major prob-
lem (and we were dealing with a
black and white system) was to ob-
tain power and bandwidth. Practic-
ally all power tubes available 20
years ago were designed for narrow
band, CW applications.

With the introduction of color
into the television system, this old
equipment was without exception
only modified, not redesigned. Most
equipment, as a result, showed very
marginal performance. Nearly all of
the old VHF transmitters used high-
level modulation, largely dictated by
the availability of power tubes.

When planning started at Gates
several years ago, engineers had to

decide whether to use high or low
level modulation or to move in a
new direction and use IF modu-
lation.

Before making this decision, con-
siderable study was done on all sys-
tems. The greatest amount of infor-
mation on IF modulation systems is
available in the European literature.
However, in the last few years, sev-
eral domestic and international
manufacturers have attempted to in-
troduce IF modulation in the United
States.

As a result of this study the fol-
lowing significant high level modu-
lation facts were isolated:

1. The video modulator in many
of the older transmitters must sup-
ply video voltages up to several
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Fig. 1. Block diagram of the modules used
in the transmitter.

36 BROADCAST ENGINEERING



hundred volts into highly capacitive
loads, and

2. The modulated stage is grid
modulated and therefore presents a
varying load to its RF drive, not
particularly significant in the black
and white system where the signal
content at high video frequency is
low and requirements for differen-
tial gain in amplitude did not exist.

Most high level transmitters are
limited in power output to annroxi-
mately 5 kW. Higher outputs are
usually obtained by driving linear
amplifiers from this point on. There-
fore, this combination could be
called a modified high level system
once power is in excess of 5 kW.

Low level modulation which also
has found acceptance can exhibit
considerable non -linearity in the
amplifiers, low stage gain and diffi-
culty in obtaining band width.

Looking Inside
IF modulation has become tech-

nically feasible through technologi-
cal advancement in two areas. First,
solid state devices including hot
carrier diodes, low noise transistors,
integrated circuits, and, second, the
availability of high gain, highly
linear power tubes especially de-
signed for wideband application.

The modulation problem is han-
dled by modulating a low frequency
carrier at low power levels. The
modulated stage in the Gates IF sys-
tem uses a ring modulator. This de-
vice exhibits very low linear distor-
tion, high modulation capability,
and low differential gain and phase
discrepancies. Following the modu-
lator, linear amplification will raise
the power level. At this low level
one can be wasteful with respect to
efficiency to assure ultimate per-
formance.

The lack of gain and lack of lin-
earity are overcome by power tubes
that exhibit high stage gain and ex-
tremely low non-linear distortion.
The tubes used were not available
five years ago.

The need for a high power vesti-
gial sideband filter, for video equal-
ization, and an equalized video low
pass filter, are eliminated in the IF
system by employing a low level IF
vestigial sideband filter which is de-
signed not only to shape the lower
sideband response but also the
higher sideband response. Equaliza-
tion is performed at IF levels which
is the same as performing the equal-

ization on carrier: it corrects a fault
at the source.

In this project the engineers felt
they had taken one big step by de-
signing a continuously variable,
solid state delay equalizer, the first
such unit that has bound commer-
cial application anywhere.

System Definition
By Modules

To more clearly define the sys-
tem, Figure 1 shows six significant
modules. The first module is video
processing. It employs solid state
devices and integrated circuits. It is
protected against excessive voltages
appearing on the video cable and
will accept a standard sync negative
video signal to a loop through input.
Extremely fast back porch clamp
which will not interfere with the
burst is used to provide linearity
correction and a monitor output.

The second module is a ring mod-
ulator including its crystal -controlled
37 MHz carrier generator. The out-
put from the ring modulator is an
amplitude modulated 37 MHz
double sideband signal. Oscillo-
scope photos were taken of the out-
put of this modulator, shown in Fig-
ure 2. This picture was taken with
a dual input oscilloscope showing a
sync positive ramp signal (the heavy
line) and purposely slightly offset in
the vertical scale and amplitude
modulated 37 MHz carrier. The lin-
earity can be judged by observing
the constant displacement between
the modulated envelope and the vid-

eo input signal. This picture was
taken without any filtering in the
output of the modulator, evidenced
by a small amount of harmonic con-
tent of the carrier (the shading of
the area under the curve).

The third module is the delay
equalizer consisting of three circuit
boards individually switchable, each
acts as one all -pass section except
that its delay maximum, and the fre-
quency of maximum delay are con-
tinuously variable. The design of the
equalizer boards will also allow a
small degree of amplitude compen-
sation.

The fourth module comprises the
vestigial sideband filter. Sideband
filter and delay equalizers can be
switched in and out of the circuit in
several combinations. The design of
the sideband filter at low IF fre-
quency leads to the sample which
is shown in Figure 3. This picture
was taken with an early model side -
band filter and has since been con-
siderably improved. Yet, it can be
seen that the lower as well as the
higher frequency slope of the side -
band filter is well controlled.

The next building block is num-
ber five (See Figure 1). This unit
is a mixer or "up -converter" which
changes the IF frequency to the
final frequency, wherever the final
frequency may be. Up to this point,
all exciters for VHF high band or
low band transmitters as well as
UHF transmitters are identical. The
converter also utilizes a ring mod-
ulator very similar to the one em -

Fig. 2 Scope display of the output of the ring modulator AM modulated at 37 MHz
(double sideband).
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Fig. 3 Display of the sideband filter at low IF frequency.

ployed as a modulator. It is obvious
that any approach using conversion
must aim to reduce spurious and
unwanted frequencies to an absolute
minimum.

The last building block is num-
ber six into which all linear ampli-
fication is lumped, from the output
of the mixer to the final operating

power. In the exciter, about 30 dB
of gain are contained in a non -tuned
wideband amplifier. An additional
10 dB gain is added by a single
tuned linear amplifier, leading to a
power output of 1 watt from the ex-
citer.

Once the sideband filter is ad-
justed no further tuning is required

in the exciter. The tuned circuit of
the last amplifier is merely peaked
for maximum power output since its
overall bandwidth is in excess of 30
MHz. The output signal of the ex-
citer, being on -carrier can be used
as a test signal for either transmit-
ter or monitoring equipment. From
here on, all amplifiers have 50 ohm
inputs and outputs, and can be
checked individually or cascaded.

The output signal of the exciter
is of such quality that it becomes
difficult to distinguish between the
video input signal to the exciter, and
the demodulated output signal from
a demodulator (assuming no re-
ceiver predistortion is used). The
only clue is symmetrical ringing as a
result of the prescribed bandwidth
limitation of a TV system. Follow-
ing the exciter the only remaining
task in an IF system is suitable am-
plification.

This amplification must be per-
formed with proper bandwidth and
linearity if the quality of the ex-
citer signal is to be maintained.
Here the high gain of new power
tubes comes into play permitting
power levels of 35 kW or even 50
kW peak of sync with only four

H F
OSCI L.

!FREQ. VERNIER

37 MHz
OSCI L.

MULTIPLIER

VISUAL EXCITER

AURAL EXCITER

VISUAL POWER

MODULATOR

)-1VIDEO VIDEO PROCESSING
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)11

VIDEO GAIN PEDESTAL

DELAY
COMP.

VSB
FILTER

MIXER LINEAR
AMPLIFIER
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V IS.
CARRIER
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Fig. 4 Signal flow is divided into RF,

video and modulated carrier branches.
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stages, three of which are double
tuned. Typically, a 25 kW peak of
sync transmitter requires two double
tuned stages.

The frequency of the master os-
cillator can be varied approximately
±500 Hz through a capacitive di-
ode, with the DC control mounted
on the front panel. This arrange-
ment allows the operator to set pre-
cisely the frequencies of both visual
and aural carriers with a single
control.

The 37 MHz oscillator is also
crystal controlled and mounted in
an oven. A varicap provides ap-
proximately ±40 Hz adjustment.
The DC control is mounted inside
the shelf and should not he used for
normal carrier frequency adjust-
ments.

The video signal is brought in
through a connector on the rear of
the exciter shelf and fed into the
video amplifier. It will clamp the
incoming video signal once during
each line (backporch) and provide

AUDIO IN

AUDIO
PROCESSING

MODULATED
OSCILLATOR

PHASE
LOCK

AURAL POWER

XTAL
OSCILLATOR

FRED. VERNIER

linearity correction when required.
The video amplifier also provides
drive stages for the modulator and
external monitor. The input imped-
ance is great enough to assure over
30 dB return loss with "loop -
through" operation. A transient pro-
tection is provided to safeguard the
solid state devices used in the input
circuits. The signal level is adjusted
by a control mounted on the front
panel to accommodate input levels
and IV P -P ±-3 dB.

Modulator -Amplifier
The fully processed video signal

is then brought to the modulator -
amplifier assembly where it is direct -
coupled to a double balanced modu-
lator. The other input port of this
modulator is driven from an ampli-
fier stage which serves as a buffer -
amplifier for the 37 MHz oscillator.
Output of the balanced modulator
consists of sidebands displaced by
the modulating frequency above and
below the carrier frequency

AURAL EXCITER

REFERENCE FRED.

V

MIXER

The modulator is a solid state de-
vice requiring absolutely no tuning
or adjustments.

The VSB filter and envelope de-
lay compensating circuit are con-
nected to the IF amplifier through
a 4 -position switch mounted on the
front panel of the visual exciter.
This arrangement allows by-passing
of either or both of these sub -assem-
blies during tune up of the power
stages or whenever it is desirable
to display the overall bandwidth of
the system. The output level of the
modulated IF is controlled by a
variable attenuator with adjustment
of approximately 6 dB. This control
also provides power output adjust-
ments of the overall visual trans-
mitter.

The modulated 37 MHz and the
output of the multiplier are hetero-
dyned in a double balanced mixer,
a solid state device requiring no
tuning or adjustments. The result is
a fully modulated visual carrier on
the desired channel.

Fig. 5 The aural exciter. In the trans-
mitter, it is on a roll out rack mount.

AMPLIFIER
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POWER
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DIR.
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Fig. 1 The IBM 407 ac-
counting machine may
be used to produce
program logs, avail-
ability listings, account
billings and similar
print-outs from a deck
of punched cards.

Punched Card Broadcasting
By Morris Courtright*

To automate or not to automate?
That is the question. Wallow
through reams of types and hand-
written logs or trade them for a
flood of punched cards? That, oft
times, is the real question. Punched
cards signify a computer somewhere
in the system and the computer is
frequently thought to be the cure-all
for operating problems. Nothing
could be further from the truth. A
computer is a machine that can do
wondrous things, but it is still just
a machine. And, to efficiently use
a machine, you must first know how
it works and what it can do.

Program automation systems and
punched cards have been adopted
by many stations, and many more
are considering the move to auto -
*BE Automation Editor

mation. Most automation systems
establish program format by various
combinations of thumb wheel set-
tings, switch positions and plug
board setups so that tone cues can
air the program material according
to the established sequence. How,
then, are punched cards used and
what can they do for the broad-
caster?

First, the punch is a computer in-
put media originating in the field
of statistics and business data pro-
cessing. Second, most small com-
puters and unit record equipment
that handle punched cards are de-
signed for business data processing
applications. Thus, punch cards are
most readily adapted to the busi-
ness, statistical, traffic and account-
ing functions of station operation.
However, as we shall see, they can
be quite useful to station on -air
operations. In essence, hole patterns

are punched into the cards to rep-
resent alphabetical, numerical or
special characters according to the
long established Hollerith code. The
various pieces of equipment used
with the cards are designed to sort,
collate, print, tabulate, re arrange
and process the data by sensing the
hole patterns.

A punched card system begins
with a card punch such as the IBM
026 or 029. Characters are keyed
in and the machine automatically
punches the code patterns in the
card. A verifier, which looks simi-
lar, may be used to check the in-
formation; or if the keypunch has
the printing feature, the characters
may be read along the top edge of
the card. By themselves, however,
the cards are of little value. To use
them you must have an automation
system that uses cards, such as the
IGM 600, or you must have an
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SEED

TIME

ACTUAL

START FINISH PROGRAM -SPONSOR CODE

PROS PR05 COMM

TYPE SRCE. TYPE DURATION

06.00.00 SIGN -ON

06.01.00 EARLY RIS R SHOW

06.02.00 WESTERN CORRAL A 0142 C CA .60

SR.TIOn IME

06.03.15 MUSIC

WESTERN CORRAL 1 0142 C CA .30

BEN -S FEED 0153 C CA .30

06.29.00 FARM SUPPLY 0213 C CA CA .60

06.10.00 ID

06.1006 TIMF

06,10.10 EARLY RI5rR(CONT-D)

Fig. 2 Program log print-out produced from the
IBM 407 and the cards shown in Figures 3 and 4.

accounting machine.
The IBM 407 shown in Figure

1 was used to produce the program
log shown in Figure 2. Note that
the 407 does not have the colon as
a special character, so the log uses
the period to separate hours, min-
utes and seconds. This is an ex-
ample of how the broadcaster will
at times have to adapt to the ma-
chine capabilities.

A card was punched for each
line entry and the resulting deck
was printed by the 407. In this case
standard paper was used; however,

Fig. 3 Punched cards used to produce the sample
log. A field of data on the card may be printed
any place desired on the output listing.

forms preprinted with station iden-
tifying data and column markings
may just as easily be used. The log
produced from cards is used by thz-
staff members just as they presently
use a typewritten log. The major
difference, and one of the advan-
tages, is that changes to the program
are made by removing or inserting
cards; not retyping a log or making
pen and ink changes. The card deck
may also be used over and over to
produce logs for each day's opera-
tion, and the cards may be sorted
to produce other listings. If special

characters or codes are included to
mark spots, the decks may be sorted
to produce availability listings, ac-
count status, customer billing, etc.
The accounting machine may also
be used to produce music listings
for recording tapes to be used on
an automation system, for inventory
or stock control, and even to pro-
duce the payroll.

Data Formats
Before embarking upon the sea

of punched cards, considerable
thought must be given to data for-
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Fig. 4 Punch cards for-
matted for a current broad-
cast automation system.
Proper choice of card lay-
out for accounting machine
use allows for an easy
transition to a format like
this.
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mats and field layout on the card.
That is, how is the information to
be grouped in the 80 spaces avail-
able. Once established and in use,
a card format change only creates
mass confusion and expense; not to
mention the weeping, wailing and
gnashing of teeth among the staff.

The straightforward approach
shown by the sample log can easily
be quite wasteful. If the cards are
punched with blank spaces for all
blank spaces, you will quickly use
up all 80 card columns. The cards
in Figure 3 illustrate how the data
may actually be grouped in one
place without extra spaces and then
printed wherever desired in the list-
ing. (Note that the code numbers
which appear right after the pro-
gram -sponsor column are actually
punched last on the card.) The
spaces gained by data grouping can
be used for accounting and traffic
codes.

This may seem like a lot of trou-
ble when the log could be typed.
However, producing the log is just
the first use of the cards. The codes
added to the program item informa-

tion are the key to the traffic and
accounting use of the cards. The
sample codes shown are rather sim-
ple, but illustrate the principle in-
volved. The first two digits are the
salesman number and the second
two are the account number. If de-
sired, a special code can be in-
cluded to show availabilities.

A few moments thought will show
that the number and variety of re-
ports and listings that can be gen-
erated based on these codes and
using the one deck of cards is lim-
ited only by the needs of the station
and your imagination. For example,
sort and list the 01 codes above
and you have that salesman's activ-
ity; sort on 42 and you have the
account activity. The accounting
machine will even add up the time
and number of spots for you. If the
completed log is used to check for
any spots that didn't run, the cards
may then be used to add to the cus-
tomers account record.

Figure 4 shows the same program
segment formatted for use on the
IGM system. A comparison of Fig-
ures 3 and 4 shows that the major
difference is in columns 1-11. Thus,

if the format is chosen carefully at
the beginning, a future transition to
total automation can be made with
very little change to the card han-
dling and processing procedures.

The use of punch cards as an aid
to broadcasting can be further sim-
plified by use of colored cards. If
all spots are punched on one color,
PAS's on a second, ID's on a third,
availabilities on a fourth, and so
on, it becomes quite easy to locate
and change them in a day's deck.
Decks can be arranged by hour,
day or week as desired to suit your
particular operation. They may be
kept in drawers or indexed files.
You can write on the deck edge to
easily identify it or draw a slanted
line across it to provide a quick
visual check of proper sequence.

All in all, punched cards can be
quite useful to broadcast station op-
eration, even before automating on -
air operations. Thoughtful system
design in the beginning will allow
easy transition to on -air automation
when that day finally arrives. So
join the parade and update your
operation, and welcome to the world
of punch cards.

MODEL VS -150A VIDEO SINTTCHER-FADER

MODEL VS -152A PRODUCTION SWITCHER

Start Your
Studio NO

Dynair's new Vertical -Interval Switcher
Make it Possible

MODEL VS -150A VIDEO SWITCHER-FADER

 Accepts 3 non -composite and 2 composite video inputs.
 Provides: Instantaneous switching between two inputs ...Fade-in or

fade-out of a single input Manual fade or dissolve between two
signals at any desired speed ...Superimposition of two inputs with any
desired degree of mixing

 Easy operation: Split -lever, locking fader
handles $750.00

MODEL VS -152A PRODUCTION SWITCHER

 Accepts: 6 non -composite and 2 composite video inputs
 Provides: Horizontal and vertical wipes, inserts from any corner and

diagonal expansion ... Mix control for fade-in, fade-out, lap, dissolve
and superimposition.

 Easy operation: Automatic preview system for positive indication of pro-
gram conditions $1795.00

To add professional programming capability to
your studio, write today for complete details.

Circle Number 22 on Reader Reply Card

You'll probably have to wait at least two years before you see anything
comparable to Dynair's brand-new VS -150A Video Switcher-Fader and VS -

152A Production Switcher. Right now, these completely new units give you
professional programming capability ... and they do it by means of elec-
tronic switching during the vertical interval to assure glitch -free signal
transfer.

Both units are designed especially for the small studio: CATV, educa-
tional, broadcast or remote. Over 80 percent of their circuitry is made up
of IC's. They ca-i be mounted in a shallow console arm. Both operate on
broadcast or most industrial sync and color or monochrome video. They are
easy to operate, with illuminating pushbuttons and interlocks which make
it impossible to mix or fade any but a non -composite signal.

Finally ...and here's one of the most important features of all ... the
VS -150A and VS -152A are the lowest cost units on the market today offer-
ing professional quality and vertical -interval switching.

DYNAIR Electronics, Inc.
6360 Federal Boulevard
San Diego, Calif. 92114
Telephone (714) 582-9211

DYNAIR
LECTRO..%11'S, 11er.
SAM 131100, CAl11DIM1
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Introduces the incomparable

Your search is over. Here is
the bold new standard in cartridge
tape performance, versatility and
ruggedness. Here is the equipment that has
everything.

Five models of the magnificent Ten/70 are offered:
mono record -play, mono play, mono delayed pro-
gramming, stereo record -play, stereo play. All
have identical dimensions. Any combination of
two will fit in our sleek 19 -inch roll -out rack panel,
just 7 inches high.

And look at the "Human Engineered" versatility.
Features and options include manual high-speed

advance, exclusive
Auto -Cue with automatic

fast -forward, automatic
self -cancelling record

pre-set, front panel
test of cue and bias

levels, built-in mike and line level mixer, automa-
tic pressure roller engagement and electrical
cartridge release, color -coded design for easiest
possible operation.

No-nonsense SPOTMASTER engineering dictates
the inside story: a massive U.S.-made hysteresis
synchronous "Direct Drive" motor, solid state
logic switching, modular construction throughout,
premium components, separate heads allowing
A -B monitoring, full bias cue recording, trans-
former input and output, flip -top access to heads
and capstan.

L

This new generation of
SPOTMASTER equipment takes

its place alongside our classic
5000 Series, still offered. With a

host of time -tested, field -proven features,
the 500C record -play and playback models

meet or exceed all NAB specifications. Performance
is second only to the Ten/70.

MULTIPLE CARTRIDGE MODELS-SPOTMASTER
Five  Spot and Ten  SpDt (holding five and ten
cartridges respective-
ly) may be operated
manually or incorpo-
rated into program-
med automation sys-
tems. And now there
are stereo models,
a Remote Control Se-
quencer, and a Five 
Spot witi full recording
capability.

11111".11...11111111:-

riFM11111117 The
versatile
Five 
Spot

Call or write today for information about the new
Ten/70 and other SPOTMASTER cartridge tape
products and accessories. Remember, Broadcast
Electronics is the No. 1 designer/ producer of broad-
cast quality cartridge tape equipment-worldwide!

BROADCAST ELECTRONICS, INC.
A Filmways Company

8810 Brookville Road. Silver Spring, Maryland 20910-(301) 588-4983
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Principles and
Practices of
SCA Multiplexing

By Thomas R. Haskett
Every since 1950, many FM sta-

tions have found additional revenue
by reaching a specialized audience.
Since 1955, this technique has been
known as SCA multiplexing. With-
out disturbing the public program-
ming on the main channel, an SCA
subchannel is additionally transmit-
ted by the station. This SCA sub -
channel, which may carry back-
ground music or other specialized
services, is then sold or leased to
paying subscribers.

This article will show you how to
get into SCA multiplexing, what
current practices are, and how to
keep your signal clean and your
subscribers happy.

Fig. 1 Diagram of
the signals placed
on the carrier in

the main channel
FM transmitter.

FCC Rules For SCA
Any FM broadcast licensee (or

permittee) may apply for an SCA
(Subsidiary Communications Auth-
orization), using FCC Form 318.
You must specify what use you in-
tend for the SCA. There are two
categories of permissible SCA use:

1. Broadcast -type material inten-
ded for limited segments of the pub-
lic (as contrasted with the public
in general): Services include back-
ground music, storecasting, special-
ized news, detailed weather fore-
casting, special time signals, and
medical or educational information.

2. Signals directly related to the
operation of the FM broadcast sta-
tion: Services include relaying of

20
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101.0775

101.0475
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program material to other FM and
AM stations, remote cueing and
order circuits, and remote -control
telemetering functions associated
with authorized STL operations.

Whenever the SCA is operating,
the main channel must be pro-
grammed; otherwise there is no time
limit on SCA operation.

The SCA is an inseperable part
of the regular FM station license,
and may not be transferred without
also transferring the main license,
subject to FCC approval. Note that
when you renew your main license,
you must also apply for renewal of
the SCA; it's not renewed automa-
tically.

In terms of getting a grant or a
renewal of the main station license,
you get no credit for SCA opera-
tion. The station must establish that
its operation is in the public interest
wholly apart from SCA operation.

Once you've been granted an
SCA to engage in one type of ser-
vice, you may not engage in an-
other type of service without FCC
permission.

With FCC permission, superau-
dible and sub audible tones and
pulses may be used to activate and
deactivate subscribers' receivers.
You may not delete main -channel
material by any means.

If the SCA subchannel is leased
to another party (instead of the
station operating it), the station
must retain control over SCA ma-
terial. That means your SCA lease
contract must allow you the power
to delete any SCA material you
deem inappropriate or undesirable.
SCA lease arrangements must be
made in writing and filed with the
FCC.

Technical RuleS
Only frequency modulation may

be used in the SCA subchannel. At
a mono station, SCA subcarrier fre-
quencies must at all times be within
the range of 20 to 75 kHz. Refer
to Figure 1, which is a diagram of
the signals placed on the carrier in
the main -channel FM transmitter.
Main -channel audio appears in the
range of 50 to 15,000 Hz, causing
modulation of up to 70%, or main -
carrier deviation up to -±52.5 kHz.
(The amount of modulation is not
the same at all audio frequencies
because of the preemphasis curve.)
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The SCA subchannel may be lo-
cated anywhere between 20 and 75
kHz, but in practice its center fre-
quency is most commonly 67 kHz,
as shown.

Assume for a moment that the
SCA is merely an unmodulated,
sinewave carrier at 67 kHz. This
subcarrier is injected into the main
transmitter, thereby causing main -
carrier deviation. The amount of
this main -carrier deviation caused
by the SCA subcarrier is called in-
jection. At a mono station, the FCC -
established limit of total SCA in-
jecion is 30%, or a main -carrier
deviation of ±22.5 kHz.

Since the SCA injection is 30%,
the main -channel modulation must
be backed off to a maximum of
70%, as shown. The total of all
main -channel modulation must not
exceed 100%. Of course, the SCA
subcarrier is itself modulated by
background music or whatever ser-
vice is being carried.

At a mono station, it's also pos-
sible to run two SCA subchannels.

The situation is shown in Figure
2. One sub is at 67 kHz and the
other at 41 kHz, the second most
common frequency. Main -channel
modulation is as before.

The total injection limit is 30%;
therefore if two SCA subchannels
are in use it's reasonable to assume
that each is injected 15%. Some
stations, however, inject subcarriers
by unequal amounts.

At a stereo station, SCA sub -
carrier frequencies must at all times
be within the range of 53 to 75
kHz. Refer to Figure 3. The situa-
tion shown is for the maximum ster-
eo signal-an L -only (or R -only)
signal. Main -channel audio appears
between 50 and 15,000 Hz with
maximum modulation of 40%. (±
30 kHz deviation). The stereo pilot
carrier appears at 19 kHz with in-
jection of 10% (±7.5 kHz devia-
tion). The stereo sidebands appear
between 23 and 53 kHz (with a

hole around 38 kHz where the
stereo subcarrier has been sup-
pressed. The stereo subchannel is
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Fig. 2 At a mono station it is possible to run two SCA sub -
channels. In this case, 67 kHz and 41 kHz would be used.

actually a double-sideband, sup-
pressed -carrier AM signal). These
AM sidebands modulate the main
carrier to a maximum of 40%
(±30 kHz deviation).

If the SCA subcarrier deviated
below 53 kHz it would obviously
interfer with the stereo sidebands.
And, as stated before, it must not
extend above 75 kHz. Thus the
usual SCA center frequency is 67
kHz. At a stereo station, SCA in-
jection is limited to 10%, or ± 7.5
kHz. The modulation levels are
then: Main channel: 40%; Stereo
sidebands: 40%; Stereo pilot car-
rier: 10%; SCA subcarrier: 10%;
Total: 100%.

When an SCA subchannel is
added to the other material broad-
cast by an FM station, the SCA
obviously causes some interference,
no matter how small. Crosstalk by
the SCA into the main channel or
the stereo sidebands must be held
to at least 60 dB below 100% mod-
ulation of the main channel or
stereo sidebands.
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Fig. 3 At a stereo station, SCA subcarrier frequencies must
be within the range of 53 to 75 kHz. Situation shown here is

for maximum stereo signal-an L- only or R- only signal.
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Logging Requirements
As an SCA operator, you must

maintain a program log for the SCA
operation. Once each day you must
enter a general description of the
type of material transmitted. In ad-
dition, if there is any change in the
type of material transmitted, you
must make an entry noting the time
of change and a description of the
new type of material.

The SCA operator must also
maintian a daily operating log of
SCA operation. The following en-
tries must be made in this log:

1. Time the subcarrier generator
is turned on.

2. Time modulation is applied to
the subcarrier.

3. Time modulation is removed
from the subcarrier.

4. Time the subcarrier generator
is turned off.

5. An entry describing the re-
sults obtained in determining
the frequency of each SCA
subcarrier.

You don't have to log, however,
a subcarrier interruption of 5 min-
utes or less. And both program
and operating logs may be kept on
special columns on the station's reg-
ular program and operating logs.

The frequency of each SCA sub -
carrier must be checked at least
once each day, and more often if

Fig. 4 Signals
present at the out-
put of a typical
SCA subcarrier
generator. Sub -
carrier center fre-
quency used here
is 67 kHz.

suspected of being off frequency.
The tolerance is ±500 Hz of the
authorized frequency.

Current SCA Technical Practice
Since the first SCA operations in

1955, subcarrier frequencies of 26,
27.5, 32.5, 41, 42, 58, 65, and
67 kHz have all been used at one
time or another. Today, 67 kHz is
the most popular frequency, simply
because it can be used at both
stereo and mono stations. Also,
most home stereo receivers contain
SCA interference traps tuned to 67
kHz. At mono stations with two
SCA's, 41 kHz is usually the other
frequency. Most available equip-
ment is built with these two fre-
quencies in mind.

In Figure 4 you see the signals
present at the output of a typical
SCA subcarrier generator. In this
example, the subcarrier center fre-
quency is 67 kHz. As audio is fed
to the generator, it causes the sub -
carrier to deviate away from the
center frequency. There are no ap-
plicable FCC rules, and several in-
dustry practices. At many mono sta-
tions, 100% subcarrier modulation
is deviation of ±7.5 kHz. Most
stereo stations set their SCA 100% -
modulation limit at ±3.5 kHz. Sim-
ilarly, there are no FCC require-
ments governing frequency response
of the SCA subchannel. The usual

INSTANTANEOUS SCA SUBCARRIER
FREQUENCY IN kHz

59.5 67.0 74.5

8 6 4 2 -0+ 2 4 6 8

AMOUNT OF SCA SUBCARRIER DEVIATION
IN kHz

practice followed by generator and
receiver manufacturers is to limit
frequency response to about 30-
7500 Hz, or sometimes 50-5000
Hz.

Preemphasis is used, just as on
the main channel. Again, there are
no FCC requirements, and 50-, 75-,
and 150-psec curves are used.

Referring to Figures 1, 2, and 3,
note that SCA subcarrier injection
on the main carrier is constant (ver-
tical axis). This subcarrier is then
frequency -modulated by audio (hor-
izontal axis). The SCA system is
therefore FM on FM. Since SCA
injection is low (compared to the
main channel) this FM -on -FM fea-
ture provides just about the only
means for obtaining a reasonable
signal-to-noise ratio in the SCA sub -
channel.

Probably few mono stations use
30% injection of a single SCA, for
several reasons. If the station wishes
to remain mono, there remains the
lucrative possibility of starting a sec-
ond SCA to obtain more revenue.
With two SCA's in service, each is
then limited to 15% injection, and
the first customer is going to have
his signal-to-noise ratio worsened
by the lower injection. Furthermore,
if the station decides to go stereo,
the SCA must be backed off to 10%
injection, affecting the s/n ratio still
more.

The practice seems to be 10-15%
injection on each SCA. with few ex-
ceptions. One such case is an SCA
contractor who transmits news to
airline passengers. His receiving an-
tenna is inside the airplane's steel
body, and he insists on 30% injec-
tion to give him the best possible
s/n ratio leaving the transmitter.

Equipment Required
In Figure 5 you see a block di-

agram of a typical SCA operation,
from origination to destination. The
program material usually is taped.
Music tapes are often 33/4 ips reel-
to-reel, although sometimes they
are cartridge. Voice announcements
are usually done on cartridge tape.
Often two music tapes are used,
with a third machine for voice.
Some form of automation is used,
often simply a preset switcher.
There are several configurations-
time clock plus silence sensor, time
clock plus cue tones, or simply cue
tones.
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the first
14' RECORDER REPRODUCER

without hang-ups

Other big names in tape machines have tried to design
a 14" unit to handle extended playback and recording -
but if high price isn't their hang-up, tape breakage,
stretching, wow and flutter and drifting become the
big problems.

Now let's look at the 1400, Tape-Athon's new tape
unit- sensibly priced - unexcelled performer- ideal for
any AM and FM broadcasting or recording facility.

NO TAPE HANG UP - Tape-Athon uses dual capstan
drives to provide an even speed of tape across the pickup
heads no matter how great the torque difference
between the reels. Pickups are virtually isolated from
tension variations, eliminating problems of excessive
wow and flutter, tape breakage and stretching. (Why not
use dual capstans if you can keep the price reasonable?)

AND NO SIDE "OVERHANG -UP " The reels on
the 1400 are located in the center of the chassis,
eliminating side overhang and the inherent
problems of reels being bumped or knocked off.
(Why do it any other way?)

NO TAPE REVERSING HANG-UP - Tape
direction reversing is fully automatic and
operates electromechanically or by foil
sensing. (Why not have your choice?)

Plus- illuminated touch -button control,
automatic tape lifts, a fast drum -band type
brake system, local or remote cueing,
and high speed rewinding.

Detailed specifications are available in
data sheet 265-5. Send for a copy today.

Tape-Afitott Cow.
502 South Isis Ave., Inglewood, Calif. 90301
(213) 766-6933
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An AGC (or compressor) ampli-
fier is a necessity for SCA audio.
The best obtainable signal-to-noise
ratio is only about 50 dB, and prac-
tice has shown that you cannot use
much dynamic range on the sub-
channel. It is essential to keep aver-
age modulation as high as in Top -
40 AM broadcasting. Some stations
use two AGC amplifiers in cascade,
or an AGC amplifier followed by a
peak limiter. If the originating tape
gear is at one location and the SCA
generator at another with a Telco
line in between, best practice is to
use one level -controlling device at
each end of the Telco line.

Some stations use pre -emphasis
before compression or limiting at
the SCA generator. This is, of
course, the reverse of the usual pro-
cedure. The advantage is that high-

audio -frequency SCA modulating
signals are limited and cannot over-
modulate (ove rdeviate) the SCA
generator. When such overmodula-
tion occurs, the SCA causes cross-
talk in the main channel or stereo
sidebands. The only disadvantage
to using preemphasis before com-
pression is that excessive high -fre-
quency program material causes ex-
treme compression, and "punches
holes" in the program.

The SCA generator converts the
audio into RF and drives the exciter
in the main transmitter. Note that
some existing main -channel exciters
have plug-in capability to accept a

specific SCA generator made by the
same company. In at least one case,
you cannot drive the exciter direct
with the SCA generator, but must
drive the exciter with a stereo gen-
erator, and drive the stereo genera-
tor with the SCA generator.

The SCA generator normally
mutes itself (i.e., kills RF output)
in the absence of modulating audio
above a preset threshold level. The
receiver is set up so that when it
loses subcarrier RF, it mutes itself
also. There is a certain time delay
to each muting circuit, to prevent
muting between words in announce-
ments. But muting is necessary to
mask crosstalk in the SCA during
silent audio periods.

Speaking of audio, another piece
of equipment is essential to proper
SCA operation-and it's not in the
SCA audio chain. If you aren't al-
ready using a high -frequency limiter
in your main -channel audio line,
you should invest in one. If you
don't have high -frequency audio
limiting in your main channel, you
will create interference in the SCA.
If you are operating stereo, you will
of course need a stereo high -fre-
quency limiter.

The main FM transmitter drives
the transmitting antenna. Both must
be free from undesirable reactance
and phase shift. If you are presently
mono and your transmitter and an-
tenna are old, you will have to clean
them up or replace them. It may be

MUSIC
TAPE

MACHINE

POSSIBLE TELCO LINE

/ r- -1
I

AUTO AGC j AGC 1 SCA
SWITCHER AMPLIFIER I AMPLIFIER I

i
GENERATOR

VOICE
TAPE

MACHINE

SCA TUNER
AUDIO

AMPLIFIER

HMAIN FM
TRANSMITTER

SCA

MONITOR

SUBCARRIER
LOCATION

Fig. 5 Block diagram of a typical SCA operation from origi-
nation to destination.

necessary to sweep the antenna with
a generator and readjust it for low-
est VSWR. This may require hiring
a consulting engineer with the nec-
essary test equipment. His daily fee
will be $100-200 and it may take
him several days to clean up your
installation.

If you are presently stereo, your
transmitter and antenna will prob-
ably accept SCA without much
trouble.

The next item you will need is a
type -approved SCA monitor. You
already have a main -channel fre-
quency monitor, and a main -chan-
nel modulation monitor. You may
also have a stereo modulation mon-
itor. But none of your present moni-
tors will satisfy all the FCC require-
ments for SCA monitoring.

You are required to have type-
approved monitors which indicate
percentage of main -channel modula-
tion, SCA injection, total modula-
tion by the main and all SCA's,
SCA subcarrier modulation (or de-
viation), and main -channel cross-
talk caused by the SCA. Some mono
and stereo monitors additionally in-
dicate SCA injection. You only
have to obtain what you don't al-
ready have. Some are add-on units
which are driven that manufac-
turer's main -channel modulation
monitor. Others are complete SCA
units, driven directly by your trans-
mitter.

At the receiving end, you will
need an FM receiving antenna cut
to your main -channel frequency. Al-
most everyone uses 72 -ohm yagis,
gamma -matched to 71 -ohm coax.
For clise-in work a 2 -element model
will work, but for field jobs you
may need 7- or even 10 -element
models.

You will also need an SCA re-
ceiver at the subscriber location.
Tuners are simply that; you must
add your own audio amplifier. A
receiver drives a speaker. Models
with various power -output ratings
are available. Of course, you won't
use the same amount of audio power
at each location. A small room
might require only one or two
speakers and 15 watts of audio. A
large cafeteria or factory might re-
quire 10 or 20 speakers and 50 or
75 watts of audio.

In the next part of this article
we will include a manufacturer's
listing of equipment needed.
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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 commerc al laboratories,
at a cost lower than processors offering less.

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

MODEL FE -50:
16 men 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
Fi mline 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.

8"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 Pilmline 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 Cc., 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. BMa-70

Send for Literature.

Time & Lease
Plans Available.
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Modular
Lighting Control
Systems

By Stephen J. Skirpan*

In the last decade, many new
television studios with moderate or
heavy production schedules have in-
corporated solid state dimmers for
lighting control. Early in this period,
the high -current SCR made its ap-
pearance.

Initially, the SCR or solid state
dimmer suffered a few growing

*Skirpan Lighting Control Corp.

Fig. la Front view
of 12 -channel
rack mounting
controller panel.

Fig. lb Rear view
of 12 -channel
rack mounting
controller panel.

pains in its acceptance. In the be-
ginning of the 1960's, SCR's lacked
the current inrush ratings required
for incandescent lamp control and
also produced fast lamp load cur-
rent rise times which generated
audio frequency interference and
made most lamp filaments sing like
a hive of disgruntled bees.

By the mid -sixties, SCR current
ratings had increased so that dam-
age by transient currents was no
longer a factor and specially de-

signed inductive filters increased
current rise times to completely
eliminate all RFI and lamp sing.

With the elimination of the elec-
tronic bugs in solid state dimmers,
attention could now be focused on
other important design considera-
tions associated with complete light-
ing control systems. The first was
to find ways to cut system cost so
that even a very small station with
a limited budget could afford elec-
tronic lighting control. The second
was to provide a lighting control
system which is always easily ex-
pandable and can grow as the sta-
ion's requirements grow, without
any loss in the initial capital in-
vested. Our solution to both of
these obectives is standard modular-
ization.

Because of the rather rapid swing
from large mechanical dimmers to
electronic control, most engineers
concerned with the design or appli-
cation of lighting systems still think
in terms of custom fabrication of
lighting control consoles and dim-
mer racks. In today's era of plug-
in modularization and solid state
components, this technique of sys-
tem assembly is seldom necessary.

52 BROADCAST ENGINEERING



The only UHF tetrodes that
will deliver up to 2 KW CW

at 1000 MHz with a guaranteed
-52 db intermodulation*

The outstanding linearity cf cur: tetrodes allows the en-
gineer to design TV trans Kors with visual and sound
carriers amplified :hrougt. :he same tube-exceeding
FCC anc CCIR specificatiors..
All ceramic-and-iretal c3r-
struction assures ong-I fr
and reliability under sevsra
environmental ccr ditions.
Hundreds are in field use :aP-
day at low operatio-al :as:.
These tetrodes are part of the

Thomson -

Tube Type

Typical
Plate

Voltage
(volts)

Typical
Plate

Current
(amps)

Drive
Powe-
(watts)

Output**
Power
(watts)

TH 327 2800 0.6 6.5 250

TH 331 3500 1.8 50 1000

TH 290 3500 3.0 100 2000

most comprehensive line of IJHF tubes availEble. They
can be driven by our 20 dB gain triodes thereby per-
m it:i ng use of a solid state exciter.
A family of coaxial cavities has also been specially de-

signed to assure optimum
pe-formance of ou- tubes in
UHF operation. For specific
information, please write or
call your neares: Cain &
Company representative, or
co ltact us directly.

THREE -TONE TEST **peak sync level in class A operation.

OMSON-CSF
fectroi Tubes, Inc./50 Rockefeller Plaza/New York, N.Y. 10020.'(212) 245-3900

May, 1970



Fig. 2 Rack
mounting dual
master panel.

New high -current semiconductor
techniques have not only reduced
the size and weight of electronic
dimmers, but have also reduced the
complexity of lighting system cir-
cuits. When these facts are corre-
lated with the additional fact that
a lighting system is the duplication
of the same control and power ele-
ments many, many times, an ex-
pandable modular approach is an
obvious refinement.

The demand for miniaturization,
modularization and standardization
which has been prevalent in all
facets of electronic system design
in the past five years, has also re-
vitalized the old relay rack ap-
proach based on EIA Standard RS -
310. Today, a vast variety of stan-
dard modular enclosures, ranging
from small tabletop units to large
desk -type consoles and vertical
racks, is now available to accept 19
and 24 inch control panels. Practic-
ally all audio, video and computer

10
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Fig. 3a Front view of an 18 -channel rack mounting switch panel.

Fig. 3b Roar view of an 18 -channel rack mounting switch panel.

equipment is now designed to fit
modular enclosures which have
come a long way from the days of
the black wrinkle finish in func-
tional versatility as well as eye ap-
peal.

Control Consoles
Regardless of the system control

complexity or total power capacity,
all lighting control consoles can be
reduced to combinations and quan-
tities of the following modules:

A. Controller panels for preset-
ting and manual control of
remote dimmers;

B. Master panels for group mas-
tering of individual control-
lers;

C. Fader panels for cross -fades
between presets;

D. Switching panels for circuit
assignment of controllers and
masters.

Figure 1 a is the front view of a
12 -channel controller panel with six

of the plug-in controllers installed
and six removed to show panel con-
struction. The panel is 51/4"x19"
and includes front access fuse pro-
tection as well as a pilot light to
indicate that the controllers are en-
ergized. All control scales are rear -
illuminated.

Panels of this type are factory
wired and assembled with six,
twelve or eighteen controllers per
panel. The rear view of the same
panel is shown in Figure lb. Input
and output connections to the panel
are provided on a standard terminal
strip. The panel requires a 24 -volt
AC input of about one amp for
panel illumination and signal supply.
Internal silicon rectifiers in each
controller produce the 12 adjust-
able DC outputs for control of the
remote electronic dimmers.

In a simple initial setup, without
presetting or mastering, this panel,
with its associated 24 -volt trans-
former, would be the only control
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module needed for a 12 -dimmer
system. At a later date, however,
the same panel may be used in a
system incorporating any quantity
of dimmers or presets. A standard
panel with two masters is shown in.
Figure 2. Up to 200 controllers can
be switched or permanently assigned
to the output of each master for
cross -fades or group control. Figures
3a and 3b show the front and rear
views of a typical switching panel
which is normally used to assign in-
dividual controllers to various mas-
ters. All switches are also rear -il-
luminated and color coded to show
position.

All modular control panels are
mounted within a stock low -silhou-
ette turret console with a panel
area of 19"x191/4". This system
provides 12 -channel, two -preset
control with A and B submasters
in each preset, as well as grand-
master control. Two 51/4"x19"
panels mount the 24 controllers;
two 13/4"x19" panels mount the 24
A -B master selection switches; and
one 51/4"x19" panel mounts the five

masters. This entire lighting control
console can be assembled and wired
in two days using prewired relay
rack panel modules. The console il-
lustrated in Figure 4 was assembled
by the electric shop at WNBC-TV,
New York City, for use on remote
locations. It is constructed of two
standard modular frames and pro-
vides 24 -channel, three -preset con-
trol with A and B submasters in
each preset.

Dimmer Power Racks
The other end of the system

which does the work of controlling
the power dissipated in the lamp
loads can also be reduced to com-
binations of three modules indepen-
dant of system capacity as follows:

A. Relay rack adapter cradels
containing solid state plug-in
dimmers;

B. Patch panels for lamp load
assignment;

C. Circuit breaker panels for
load circuit protection.

Solid state dimmers are commer-
cially available in individual power

capacities ranging from 2 kW to 12
kW. Since the signal requirements
for these dimmers are the same re-
gardless of the individual dimmer
power capacity, the control consoles
previously described may be used
with any combination of dimmers

Again, it is quite easy to start
with a few dimmers and build up
to any quantity desired without any
loss of money, function, or the pro-
fessional appearance of the final
system.

Power patch panels for program-
ming the dimmer outputs to various
lamp loads and circuit breakers
panels for load circuit protection
are easy to assemble on standard
relay rack panels using commerci-
ally available high -current plugs,
jacks and circuit breakers.

Of course the possible control and
power configurations of lighting sys-
tems built with modular components
is almost endless. This approach,
however simple or complex the sys-
tem may be, offers versatility in
system design and assembly and
wiring by station personnel.

METROTECH
PROFESSIONAL
RECORDERS
Meets or exceeds all NAB specifications, and offers
substantial savings in either mono or stereo models.
Metrotech Recorders, Reproducers and Loggers - in
networks and major stations everywhere. Write for
complete information.

M etrotech
670 National Avenue
Mountain View, California 94040
A Division Of Dictaphone
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NEW
SOLID-
STATE
10 KW
5 KW
AM TRANSMITTER
Continental's Type 316F 10 KW and Type 315F 5 KW
broadcast transmitter has 100%solid-state exciter. Ampli-
fier has two tubes, only one tube type. Other advantages
include: built-in solid-state Magniphase antenna protection
circuit, low power consumption, dual -level collector modu-
lated solid-state driver and push-pull modulator without
transformer,* high fidelity signal with 100% modulation
capability from 2 to 20,000 Hz, compact and self-contained.

For complete information, write Broadcast Sales, Conti-
nental Electronics Manufacturing Co., Box 17040, Dallas
Texas 75217

US Patent Pending

MAN( IFACTI'RING CO. St . BSIDIARY OF irliESALAI3, INC.
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Bi-Directional Current Source

By Walter Jung*

Electromagnetic coils for vidicon
beam alignment require a bi-direc-
tional source of regulated current.
This current must be stable against
temperature and load variation. The
circuitry described here is capable
of supplying a regulated ±40 ma
of current to a 140 ohm ±10 per-
cent coil in a 0-50°C ambient
through 600 feet of No. 22 cable.

Although this design is described
for a specific application, the con-
cept can be extended to other areas
where current sources are necessary.
With appropriate bandwidth design
the idea could easily be adapted to
a deflection driver for CRT display
devices.

The basic concept is illustrated in
Figure 1. Currents II and 12 are
summed at point A, and the ensuing
difference current, 11-12, can be
made to swing from a negative valve
through zero to a positive valve. If
II and 12 are regulated currents, then
11-12 must also be regulated.

Figure 2 is the circuit which util-
izes this concept. Q1 -Q2 form one
current source Ii, and Q3 -Q4 form
the other 12. Ria and Rib are ganged
potentiometers connected such that
as II increases, 12 decreases and vice
versa.

Transistors Q1 and 03 are the
common base elements of the cur-
rent sources, with Ria and Rib fur-
nishing variable reference voltages
to their bases. D1 and D2 provide

Forest HMI, Md.

Fig. 1

a match to the temperature depen-
dent Vbe of 01 and Q. The vari-
able reference scheme of Ria and
Rib was necessitated by the require-
ment to deliver up to 10 volts to
the load from a 12 volt supply. Low
voltage zeners of the same voltage
would not have matched the TC of
01 and Q3 as the 1N914 diodes do.
The remaining two transistors, Q2

and 04, are power amplifiers, con-
ducting the major portion of the
output at maximum load current.

The composite regulator will de-
liver a constant current to its load
which is independent of cable
length, and coil temperature rise.
Temperature stability of the regu-
lator is less than one percent over
the environmental range specified.

-12V
.4-

1

22

2
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They're here!... Automated
scene stealers from Ampex!
Introducing the new, completely automatic genera-
tion to the television scene.

The revolutionary AVR-1 recorder. A totally
new concept in videotape recording. Designed from
the ground up for the automation age!

And here's another scene stealer-the most
stable, hands-off color camera. The new Ampex
BC -230, with the sharpest, most brilliant picture in
television. Fewer controls, greater simplicity.

Ampex is the first to unveil the totally auto-
matic TV scene from camera to antenna. To get the
complete picture, just call your Ampex Sales Rep-
resentative, or write: Ampex Corporation, 401
Broadway, Redwood City, California 94063.

New AVR-1 Color
Videotape Recorder

Designed for automation-delivers "instant
video" (just like a camera). The ultimate in
reliability. Easy threading with precision vacuum
tape control. Automatic standard selection on
playback. Editor, band -by -band and line -by-line
autochroma, auto tracking, velocity compen-
sator and other automatic functions available
as simple plug-in options.

New BC -230 Color Studio Camera
Gives brilliant, sharp color at only
25 foot-candles. The most versatile
three -tube Plumbicona camera availably;.
Allows faster setup with fewer controls.
Requires less adjustment. Features 5 -
minute warmup and long-term stability.
Weighs only 60 lbs.; 77 lbs. with 10 to 1
zoom lens, and uses lightweight 1/2" cable.



New ACR-25 Cassette Recorder and
ADR-150 Contact Duplicator

New video cassette
recorder features exclusive Ampex
6 -minute refillable cassette. Adds
unmatched versatility to your
broadcasting operation. New high
speed duplicator copies 30 -minute
program in only three minutes!
Provides economical, mass duplica-

tion of spots and programs for national
syndication and fast distribution.

VS -600 Production Video Switcher
Top performance for studio,

master control, or network control. Modular-
ized switch matrix and control logic, amplifier,
tally control and power supply. Serially -coded
control system requires only a single small con-
necting cable. Control panel can be located up
to 1500 ft. away. Available in standard and
custom designs.
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Complete line of VHF
and UHF Transmitters

Latest state-of-the-art design in modular
transmitters and translators with solid state
circuits. Low level modulation and low level
sideband filtering. Available with hot standby,
parallel operation or exotic system control.

New, complete "Director" line of antenna
systems including all transmission line

components from one manufacturer.

The total
TV scene.

AMPEX



IIRE111°1 EXCHANGE
Numbered Cart
Control System

The system of designating what
spot is on each tape cartridge by
using pre -gummed labels on mask-
ing tape is a time consuming method
that has proved unsatisfactory for
KJCK AM -FM.

We started using a cartridge la-
beling system a number of years
ago that has been very successful.
All cartridges are permanently
numbered and kept in the racks in
numerical order. Undoubtedly, this
system is not new to many stations,
especially those using hundreds of
tape cartridges. The system has
quite a number of advantages for
both the announcer and the con-
tinuity department. Some of them
are: cartridges are easily located
for immediate use by the announcer
because of the numerical order and
it is easy for the continuity depart-
ment to keep a running record of
what is on each cartridge and where
to find a particular cartridge.

The number of each cartridge to
be used is entered after the spon-
sor's name on the program log as
it is prepared.

A record of what is on each
cartridge is kept on a large wall
chart in the continuity room. The
chart was constructed by building
a wooden frame around white
posterboard. Numbered slots were
ruled off on the posterboard with
a felt marker with extra slots drawn
in for future expansion of the num-
ber of cartridges in use. (Our
present chart is 7' x 4'.) Then the
posterboard was covered with a
heavy gauge of the clear type of
plastic used for stormwindows. The
plastic is available at hardware
stores and lumber yards. It makes
a good surface to write on with a
grease pencil and can be easily
erased with a flannel cloth. Instead
of changing the label on a cartridge
when the recorded material is
changed, the board is erased and
new information is written in.

To keep track of different length
cartridges, certain segments of num-

bers are all 30 -second cartridges
such as the numbers 1 through 100
and another segment of numbers is
70 -second cartridges, etc. This way
there is no need to label each
cartridge according to the length of
playing time available. The only
cartridges left unnumbered are
ones used for production or pro-
grammed at random such as promos
which are not scheduled on the
program log. These cartridges
usually have a permanent label on
them to designate their use.

Charles Preston
Chief Engineer
KJCK-AM-FM

Rewind Audio
Occasionally, but far too often,

the audio man has failed to discon-
nect, by key or push button, the
output of a video tape recorder im-
mediately after its use in a program
being broadcast or taped, with the
result that bothersome high pitched
rewind audio is heard in the pro-
gram. This happens as the tape
operator puts the video tape re-
corder in the rewind mode in order
to remove the played tape from the
recorder. This usually occurs when
both men are extremely busy, such
as during a news broadcast.

We use two RCA video tape re-
corders, an up -dated TRT-1A and
a TR-4B. Both video tape recorders
were modified to eliminate the re-
wind audio by the installation of a
Potter Brumfield KRP-11D (24

Volt DC coil) double pole, double
throw relay, at the audio output
terminals of each recorder. The re-
lay is also wired that the normally
closed contacts terminate the audio
output of the recorder in a 600 ohm
load resistance, when in the Rewind
mode. In the Play or Record mode
the relay is energized by the volt-
age drop across the capstan pinch
roller solenoid, connecting the audio
output of the recorder to its normal
audio load in the audio control
room. The recorder capstan pinch
roller is only actuated or energized
during Play and Record modes,
hence it provides a convenient con-
nection point for the additionally
installed audio relay.

In the TRT-1A, the relay coil
connection was made to the ter-
minals "K" and "M" of J. 21. In
the TR-4B, the relay coil was con-
nected to the terminal strip near
the pinch roller solenoid. See Figure
1.

This modification in no way af-
fects the normal audio monitoring
functions at the video tape recorder.
The TRT-1A has been modified for
about five years without any mal-
function. The TR-4B was recently
modified. This idea could be applied
to other brands of recorders.

Care should be taken that the
current requirements of the relay,
if another brand or type of relay is
used does not overload the recorder
circuitry. Similarly, if modifying an-
other brand of recorder, check the
voltage and current rating of the
circuit to which the modification is
to be made.

Alvin H. Smith
Chief Engineer
KTIV-TV
Sioux City, Iowa

6J11 ON TR-4B

POTTER BRUMFIELD

KRP-11D

J6 ON

TRT-1A

24V

ACROSS CAPSTAN
PINCH ROLLER

SOLENOID

6000

6000

AUDIO OUT
TO CONTROL ROOM

Figure 1
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Dean Burch Supports
Public Broadcasting
Financing Act Of 1970

FCC Chairman Dean Burch told
the Subcommittee on Communica-
tions of the Senate Commerce Com-
mittee recently that the Commission
supports the "Public Broadcasting
Financing Act of 1970" as a
"needed extension of the interim fi-
nancing for the Corporation of Pub-
lic Broadcasting. . . "

The bill would authorize annual
appropriations for the Corporation
through fiscal year 1973 and would
provide for matching Federal funds
for contributions to the Corporation.
It also eliminates the $250,000 limit
on contracts or grants to single sta-
tions.

Chairman Burch said the Com-
mission favored "the anticipated
stimulation of increased contribu-
tions from private sources" by
means of the incentive in the fund
matching provision. Commenting on
the three year authorization, he ex-
pressed the view that the Corpora-
tion's fund requirements would be
likely to increase during this period
and noted that "the open end pro-
vision for authorization of such sums
as may be necessary, taken together
with the . . . matching process, will
. . . provide suitable flexibility to
meet these rising needs."

Chairman Burch emphasized the
Commission's concern with the need
for establishing for the Corporation
"a permanent financial base not de-
pendent upon annual appropria-
tions" at the earliest possible mo-
ment. He said that the development
of the Corporation and the nation's
noncommercial educational televi-
sion system would be "adversely"
affected by "too great a delay in
finding the permanent financing so-
lution . . ." and offered the cooper-
ation of the Commission and its
staff in achieving a solution to the
problem.

Panel Selected To
Advise On UHF Tuners

A three -member panel has been
established by the Federal Commu-
nications Commission in the Office
of the Chief Engineer to advise the
Chief Engineer on questions relat-
ing to the Commission's recently

adopted rules requiring manufac-
turers of television sets to provide
comparable ease of tuning for VHF
and UHF channels.

The panel, organized to provide
for consistency and efficient admin-
istration of the rules, is headed by
Arnold G. Skrivseth, Assistant Chief
Engineer in Charge of the Research
Division. Other members are Will-
mar K. Roberts, Assistant Chief of
the Laboratory Division, and Her-
man Garlan, Chief of the RF De-
vices Branch. Upton K. Guthrey,
attorney on the General Counsel's

staff, will serve as secretary of the
panel.

The new regulations, amending
Part 15 of the Commission's Rules,
were adopted on January 28, 1970.

Manufacturers and others with
questions about the regulations may
contact the panel with inquiries and
requests for consultation. Inquiries
should be in writing and should be
addressed to the Television Tuning
Panel, Federal Communications
Commission, Washington, D. C.
20554; Attention: Upton Guthrey,
Secretary.

MIL, OW
FAIRCHILD
PORTABLE
MIXING
CONSOLE!

Att. tsa.,

The FAIRCHILD PORTABLE MIXING CONSOLE is the world's first
truly portable mixing console ... it goes wherever you go! It
weighs only 45 pounds complete and is about the size of a suit-
case, but only 2" thin. Put it on a desk, table, or stand, plug it
into an external power supply or use the battery power source
and it's ready to mix up to 16 inputs and 8 outputs including
monitoring on each channel. One set of batteries (16 alkaline or
ordinary flashlight "C" type batteries), self-contained in the arm
rests, will provide 25 hours of continuous operation.

A complete 16 -input, 8 output system with monitoring capa-
bility costs only $7990.00. (About $6000.00 less than a standard
console with comparable facilities.)

Outstanding performance, reliability, and durability are assured
because the FAIRCHILD PORTABLE MIXING CONSOLE consists of
the identical component circuitry which has made FAIRCHILD
standard consoles the pacemaker in motion picture, television,
radio and recording studios throughout the world.

Take a FAIRCHILD PORTABLE MIXING CONSOLE to your next
recording session. The quality is unquestionable, the portability
is obvious and, of course, the price is right!

FIVE MODELS AVAILABLE:
16 inputs 8 outputs
16 inputs 4 outputs
16 inputs 2 outputs
12 inputs 4 outputs
12 inputs 2 outputs

FAIRCHILD PORTABLE

MIXING CONSOLES

from $4990.00 to $7990.00.

For complete details and performance specifications write to:

FAIRCHILDCORPORATION

ENT

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

May, 1970
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UT PRODUCTS
(Use circle number on reader service card for further information)

Convention Coverage
Of New Products
To Be Continued

Due to the conflict of convention
dates with publication dates, it is
not possible for us to bring you a
complete coverage of the truly in-
novative new pieces of equipment
that were on display at the conven-
tion in Chicago. We will be giving
considerable space in upcoming is-
sues to describe this equipment.

TV Switching
Sarkes Tarzian, long noted for

their work in television station auto-
mation has introduced a new switch-
ing system. Called the Selectee III,
this system is not an improvement
of an old design: it's a totally new
approach.

Selectee III can handle a diverse
number of TV station switching re-
quirements. This includes studio
production, video processing, and
distribution. And since the system
is basically designed as a master
control, it also is capable of handl-
ing machine delegation and effects.
Deceptively simple in appearance,
and compact in size, the system will
not crowd out the space needed for
other basic units.

Circle Number 59 on Reader Reply Card

Color Camera
Philips Broadcast Equipment

Corp., unveiled its new Norelco
PC -100. Under development for the
past three years, the PC -100 uses
three electronic bays in the camera
head, one for signal processing, one
for deflection and one for power
supply, contain the all -solid-state
circuitry on 3 x 5" plug-in boards.
Some 86 digital signals are con-
verted into analog camera control
signals by a unique digital/analog
converter card. Digital signals are
multiplexed with the audio signals
and transmitted to the camera on
high -frequency carriers. Thus all
video, audio, control signals and
power are combined and carried on
two of the three triaxial conductors
(the outer triax conductor serves
only as a shield).

Completely noise -free pictures
were shown at 20 foot candles, and
nearly noiseless pictures in light
ranging below 10 foot candles.
Stark -white colors were handled
with no trace of blooming. Norelco
engineers attribute the dynamic
range of the PC -100 to its one -inch
separate -mesh ACT Plumbicon sen-
sors, new optics and new 50 dB sig-
nal-to-noise F.E.T. pre -amps.

As in the Norelco PC -70, all op-

PC100 Color Camera

erational controls for the PC -100
are at the camera control unity, a
7" rack housing a 2 -level card bin.
The CCU, registration and operat-
ing panel and DC power supply can
be accommodated either in a stan-
dard 19" rack or transit case.

Circle Number 60 on Reader Reply Card

55 kW UHF Transmitter
Gates Radio has introduced a

new 55 kW UHF transmitter that
now places the company in a posi-
tion of having a full line of com-
petitive TV transmitters.

Gates BT -55U

The new model BT -55U uses
Gates' IF Modulation along with a
five -cavity vapor cooled internal
klystrom. The only tube -type com-
ponent in the entire UHF transmit-
ter is the klystron, which is driven
by a Gates self-contained, solid
state exciter. This approach reduces
the overall transmitter size.

Winding up a three year develop-
ment program, the BT -55U was
type accepted by the FCC on March
10 of this year.

Circle Number 61 on Reader Reply Card

Slot Antenna
American Electronic Laborator-

ies, Inc., Colmar, Pa. announces
the addition of the AEL Crossed
Slot Antenna, Model ACS 1331A,
featuring rugged construction, flush
mounting, hemispherical coverage,
and circular polorization, to its di-
versified antenna product line.

The AEL Model ACS 1331A
Crossed Slot Antenna provides near
hemispheric radiation pattern cover-
age in the frequency range of 1430
to 1540 MHz. This rugged, circu-
lar polarized antenna is designed to
meet stringent modern day aircraft
environments including temperature
extremes of 250°C. Fed by a novel
double re-entrant excitation system
this high efficiency unit is capable
of radiating continuous powers in
excess of 100 watts.

Circle Number 62 on Reader RepTy Card
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14" Playback Unit
Tape-Athon Corporation has an-

nounced a new tape transport unit
using 14" tape reels, designed to
facilitate automation of AM and
FM broadcasting stations.

Shown for the first time at the
National Association of Broadcast-
ers convention in Chicago, the new
transport, System 1400, is basically
a playback unit capable of holding
up to 9600 feet of 1/2 mil tape on a
single reel. In terms of playing time,
9600 feet of tape running at 33/4
inches per second will operate con -

System 1400

tinuously for 16 hours. A playback
system capable of playing unat-
tended for such a duration allows
the typical radio station to put an
entire day's programming including
all music, commercials, announce-
ments, I.D.s, etc. on a single reel.

Circle Number 63 on Reader Reply Card

Video Cassette Recorder
Ampex Corporation has devel-

oped a video recorder/player cap-
able of automatically playing up to
25 commercials or other programs
ranging in length from 10 seconds
to 6 minutes.

The Ampex ACR-25 compares in
simplicity with that of carousel car-
tridge systems used in automated
radio stations. The machine is de -

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.

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

KVII
Amarillo, Texas
Marsh Media Ltd.

ICXTV
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
Griffinleake Stns.

WUSN
Charleston, South Carolina
Reeves Bcstg.

VMV
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

May, 1970
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New Products
(Continued from page 63)

signed to aid in the distribution and
insertion of spot commercials.

The ACR-25 uses two tape trans-
ports. While one is playing a cas-

sette, the second cassette is auto-
matically loaded and cued on the
second transport. Each transport
can rewind a finished program and
cue -up a new program in less than
10 seconds. This permits the sys-
tem to continuously play a series of

Ampex Video Cart Machine

10 -second commercials, each re-
corded on a separate cassette, with-
out a roll interruption between cas-
settes.

Run-up time between activation
of the play mode and the appear-
ance of a color synchronous picture
is two -tenths of a second.

The ACR-25 is a quadraplex sys-
tem designed to record and play
back conventional transverse -scan,
two -inch -wide tape in all broadcast
foi-mats including high band, low
band, monochrome, color, and 525
or 625 line standards.

Circle Number 64 on Reader Reply Card

Educational Production Center
Video Engineering Company, Inc.

of Riker Information Systems, Inc.,
Riker-Maxson Corp., announces a
new TV Educator Production Cen-
ter which contains all of the perti-
nent components generally found in
TV stations and required for educa-
tional and training television pro-
ductions for schools, hospitals, in-
dustry and CATV systems.

The TVEducator Model 945 con-
sists of: Video Tape Recorder, Two
Viewfinder Cameras, Two Zoom
Lenses, Two Tripods, Two Cam -
Link TV Pan Heads, Two Camera
Dollies, Three five -inch Preview

EXACTE
REPLACEMENT!

Model
300

AMPEX
Recorder
Capstan

Drive
Motor

$ g50°
BODINE TYPE NCH -I4, 115 V. 60 HZ

1/75- 1/40 HP. 1800/3600 RPM
HYSTERESIS SYNCHRONOUS MOTOR

5 MFD, 330 VAC CAPACITOR
FOR ABOVE MOTOR $7.81.

All prices FOB Los Angeles. Calif.

IMMEDIATE. DELIVERY FROM OUR STOCK

M I INTAIR, I IC'Electric Company
224 E THIRD ST LOS ANGELES. CALIF 90013
AREA CODE 213 - 624 -31V -

A

ERASE
RECORD

REPRODIteS
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 M M I heads...
replace minor hardware and modify your gate
to accept our " NON - POPPING" springs

36 HOUR SERVICE - LOANERS AVAILABLE

(612) 884-7393

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

Circle Number 39 on Reader Reply Card
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Monitors, a Line Receiver Monitor,
Switcher Fader Special Effects Con-
trol Center, EIA Sync Generator,
Intercom System, Audio Mixer, Two
High quality low impedance, hum
reducing lavalier type microphones,
Patch Panel with an input-output
system, AC Power Center, RF Mod-
ulator, Lighting Kit, Video Tape,
Head Cleaning Kit and Console.

Among the added features of the
TVEducator Model 945 are an in-
tercom jack and easy view tally light
with the solid state viewfinder cam-
eras; an intercom system with three
headset -boom microphones; an au-
dio mixer capable of mixing up to
four microphones and one line level
input audio source; and a patch -
panel system that accepts up to three
cameras and audio source; and a
patch -panel system that accepts up
to three cameras and audio input
jacks for four microphones.

Circle Number 65 on Reader Reply Card

TV Automated Programming
One of the most advanced com-

puter -controlled systems for auto-
mating television station operations
-capable of controlling the entire
day's programming has been an-
nounced by General Electric.

Called GE/BAC, this General
Electric broadcast automation con-
trol system will automatically con-
trol the selection and timing of all
elements in the day's programming,
with flexibility to handle unsche-

duled changes.
Computer control of a station's

technical operations is a logical step
toward complete station automation,
according to Harry E. Smith, man-
ager -marketing of the GE Visual
Communication Products Depart-
ment.

Control of technical operations by
the GE/BAC system involves the
computer's sensing of upcoming
events, alerting the correct equip-
ment, rolling it at the precise sec-
ond, and doing all on -air switching,
and printing out the "as run" log.
Manual override is provided for
last-minute changes such as news
bulletins.

"Computer control will take over
the critical, fast -paced switching dur-
ing station breaks, for example,"
Smith said, "relieving video control-
lers of this manual operation and
allowing them to concentrate on
maintaining the best picture quality
possible".

The GE/BAC system uses both
a GE computer and GE broadcast
switching equipment. It is designed
in building-block, modular configu-
ration for installation either as a
complete system or as a step-by-
step process to complete technical
control.

Circle Number 66 on Reader Reply Card

Special Effects Generator
DYNAIR ELECTRONICS,

INC. has added a new special ef-
fects generator/switcher to its line

Automation Control System

creative
modules

Many separate intercom mod-
ules-including power supplies,
headset stations, amplifiers and
a belt station with an extension
cord-which are standard
items, can be used in various
combinations to set up a cus-
tomized inter -communication
system to fit your need. These
modules are designed to inte-
grate with Wiremold and stand-
ard electrical outlet boxes.

Write for complete information
and the name of your nearest
dealer.

Oanrilell Clark COMPANY
INCOPPORATED

360 Franklin St., Worcester, Mass. 01604
WEST COAST OFFICE: 1696 Centinela, Suite 2., Inglewood, Calif. 90302

May, 1970
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SOLD
DIRECT
OR TO
DEALERS

STUDIO - PRO
CUSTOM MODEL TURNTABLE

Single lever controls 33 8. 45
Speeds. Plays 45's without
adapter. Illuminated speed
indicators. Has detachable
tone arm mounting plate.

Comes with syn motor only.

INTRODUCTORY
$198

VSSeo
CUE- MASTER
STANDARD MODEL TURNTABLE
Single lever controls 33, 45 8. 78

speeds. Plays 45's without adapter.

Simple rugged construction,only
3 rotating parts.

PRICE WITH 4 POLE
IND. MOTOR $145

PRICE WITH SYN.
MOTOR

$169.50

'52
MONAURAL MODEL IM

u. A\

Call
or write

for folder

'1ZUSSCO
BROADCAST PHONO

Preamplifiers
MONAURAL &
STEREO MODELS

STEREO
MODEL 1.S '104

7OPILL

RUSSCO POWER

SUPPLY UNITS
model 1 P'42

-lee:see Electronics Mfg.
6879 N. SUNNYSIDE, CLOVIS, CALIF.

PH. 299-4692

New Products
(Continued from page 65)

of quality television equipment. The
SE -6X3 -RS is a completely solid-
state unit designed to complement
the DYNAIR VS -121B -RS Switch-
er-Fader or similar units of other
manufacturers, providing all of the
basic effects necessary for profes-
sional -quality studio programming.

The special effects unit produces
a single electronically combined sig-
nal from any two of six input
sources, with capabilities for inserts
from each of four corners, internal
and external key, full horizontal and
vertical wipes, and matting. Signal
selection in the unit is accomplished
by mechanical pushbuttons which
activate solid-state crosspoints which
perform the video switching.

The control panel is connected to
a remote electronics unit with a 50 -
conductor DC control cable. Dis-
tance between the two units can be
as great as 150 feet. The control
panel chassis is only three inches
deep, allowing for ease of installa-
tion in low, shallow console arms.

Circle Number 67 on Reader Reply Card

Portable TV
Production Center

A complete mobile television
production unit has been revealed
by Telenetics Division of Recording
Center, Inc., San Diego, California
for remote CCTV origination
applications.

Known as the Mark -II Portable
Production System, the console con-
tains a slide -away control bay hous-
ing: a four -input audio mixer and
monitor, intercom amplifier, indus-
trial sync generator, and video

switcher/special effects generator.
Three 9 -inch video monitors com-
plete the Mark -II console. A rear
connector panel allows full audio
and video input and output to the
console. Besides video switching
and fading, the "effects" mode per-
mits a large combination of special
effects. Camera and monitor tally
lites are operational during all ef-
fects. A preview "buss" is provided
for preset of effects.

Circle Number 68 on Reader Reply Card

Cable Trencher
Davis Manufacturing now offers

its P-60 direct -burial Line -Layer as
an attachment for its new 37 hp
Fleetline 40 + 4 trencher along
with an optional hydraulically con-
trolled dozer. This combination pro-
vides a machine with exceptional
lugging ability that will trench, plow
or backfill at the instant command
of the operator.

No mechanical changeover is re-
quired so that the machine can be
used for plowing in cable, wire or
tubing whenever possible, or without
any delay, used for trenching then
backfilling. The controls for the
basic machine and attachments are
all within easy reach of the bucket
swivel seat.

The hydralically articulated Fleet-
line 40 + 4 is controlled by the
exclusive Davis Mono -Stick which
lets the operator have one -hand co-
ordination of speed, turns, direction
and braking. It can easily maneuver
in and around cramped quarters and
the pivot -mounted P-60 Line -Layer
follows close behind to permit tight
turns in and around trees or shrubs
and other obstacles.

Circle Number 87 on Reader Reply Card
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New Products Begins
On Page 62

Color Film Process
The 3M Company has developed

a new process to transfer broadcast
color television images to high qual-
ity 16mm motion picture film.

Called the Chromabeam system,
the new process can produce a low -
noise picture with color registration
and reproduction comparable to the
taped or live original. The system
permits the television producer to
combine the advantages of doing the
original on video tape and then pro-
ducing film copies for mass distri-
bution.

The chromabeam recorder is a
total electronic process (even tape
scanning and advance) which per-
mits the use of slow -speed, fine
grain economical film stock. Color
registration is controlled by having
all images recorded by the same
electron beam on the same film.

Circle Number 69 on Reader Reply Card

UHF Dummy Loads
Three new loads designed spe-

cially for UHF and higher frequency
transmitters were introduced at the
IEEE show by Bird Electronic Cor-
poration. Models 8542, 8552 and
8562 with 15kW, 25kW and 50kW
continuous power rating respec-
tively, operate with a very low
VSWR of 1.1 from 450 to 1300
MHz. They are usable at either side
of this band with a slowly rising
VSWR characteristic to 1.2 max.
at 300 MHz and 1.25 max. at 1500
MHz.

In addition to the 50 ohms RF
Input Impedance from 300 to 1500
MHz, the three models also exhibit
50 ohms resistance from DC to
1000 Hz. This permits ohmmeter
continuity checks, as well as 60 Hz
transfer c alorime try for precision
power measurement. Most other
loads designed for a specific RF fre-
quency spectrum are not operative
at DC and power line frequencies.
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Remote Amplifier

RCA Commercial Electronic Sys-
tems has introduced a new portable

3M Chromabeam Recorder and Printer

SOLID
THAT'S WHAT YOU GET FROM A
TAPECASTER' CARTRIDGE MACHINE
SOLID performance, SOLID state
design, SOLID quality components.
Isn't it time you invested in the
TAPECASTER CARTRIDGE MACHINE
of tomorrow, today. For more informa-
tion write.. .

-1-A.1==.ECAS-T-E1=20 -1-C1N-01,
Box 662 - 12326 Wilkins Avenue, Rockville, Maryland 20851
Phone: 942-6666 Area code 301
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CHALLENGE

US OMB
NE US CNA

LUNGE US

We're betting our
Automatic Programmer
for Television (APT) is
equal to any challenge
you can throw at it.
And more.

Years ago, we got the
jump on the industry with
a television first. A
computer controlled
automation system that
works. Experience has
widened the gap. And
today, nobody can touch
Tarzian competence in
television automation.

We say our APT can
handle your stickiest
television automation
problems. Care to
Challenge us? Either
way, you win. Call Russ
Ide, collect:
812/332-7251.

Sarkes Tarzian, Inc.
Bloomington, Indiana
47401
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Tape
Cartridges

All lengths and sizes stocked-fast
service - highest quality
Series Unit
Type Time at 71/2 ips Price

300 20 sec. (13') 8 2.00
300 40 sec. (25') 2.05
300 70 sec. (44') 2.10
300 100 sec. (63') 2.25
300 140 sec. (88') 2.35
300 31/2 min. (132') 2.50
300 51/2 min. (207') 2.90
300 81/2 min. (320') 3.70
300 101/2 min. (394') 3.90
300 empty cart. 1.60
600 16 min. (600') 6.25
600 empty cart. 2.80

1200 31 min. (1163') 10.45

Also: DL cartridges (for Spotmaster
delay machines), bulk tape, tape -tags
and other accessories.
ANYASSORTMENT-NO MINIMUM ORDER

BROADCAST ELECTRONICS, INC.
A IFIlmwaya Company

8810 Brookville Rd., Silver Spring, Md. 20910

remote amplifier, the BN-17A, that
is designed for remote broadcast
use but because of its small size and
low power dissipation also can be
used for additional or auxiliary mix-
ing facilities.

The BN-174 employs 16 single -
type silicon transistors which con-
tribute to its dependability and per-
formance. Four separate balanced
input channels and two high level
inputs are provided, plus cueing,

ATTENTION OWNERS -TECHNICAL
MANAGERS -ENGINEERS

We have acquired substantial excess inventory of RIKER VIDEO INDUSTRIES
SWITCHERS, PRINTED CIRCUIT PLUG-IN MODULES, RACKS and CHASSIS FRAMES,
CONSOLES AND OTHER COMPATABLE SYSTEM PARTS . . . Originally manufac-
tured for Color Video Control and Special Effects.

U1113193I1131131113:1=13 11.
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WE CAN SAVE
YOU MONEY

We invite your inquiries and inspection

We have such items as 520 2B Pulse
Gate, 520-4E Vertical Lock -520-2E
Pulse output -520A Timer -5204DSP
Horizontal locks plus power racks to
fit . . . Other modules also available,
such as Special Effects Generator Sys-
tem Modules-Sync Generators.

Buy this inventory at
TERRIFIC SAVINGS!

We are suppliers of POTENTIOMETERS,
SWITCHES, CAPACITORS, LIGHT ASSEM-
BLIES, RESISTORS, SEMICONDUCTORS,
SOCKETS & SHIELDS, SELLING TO DIS-
TRIBUTORS, BROADCASTERS, OEM'S,
R&D - RECORDING STUDIOS, SCHOOLS &
COLLEGES, EXPORT, ETC.

SERVING THE ELECTRONICS TRADE
SINCE 1946

CALL - WRITE - VISIT OUR WAREHOUSE AND PLANT

DERF RADIO & ELECTRONICS CORP.
6 Railroad Way Larchmont, N.Y. 10538

(212) 597-3022 or (914) 834-4400

monitoring, test oscillator and mixer
facilities. Because of these capabil-
ities, the BN-17A can also be used
as a control room mixing console.

The amplifier is completely self-
contained for 115 or 230 -volt, 50
or 60 -hertz power line or battery
operation. Other features include
microphone input transformers for
all channels, earphone monitoring,
line cueing facilities and PA gain
control.
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Color Camera
A name well known

television but relatively unknown in
the U.S. made its debut at the 1970
NAB show on a feature -packed
color television camera so light-
weight and compact it can be used
interchangeably for both studio and
remote operations.

Fernseh GmbH of Darmstadt,
Germany, chose the annual gather-
ing of broadcasters to introduce its
transistorized KC U 40 universal
color camera to the U.S. Market
after it had been proved by more
than two years of actual operation
by European TV stations.

Fernseh's KC U 40 camera has
a long list of advanced features of
interest to the TV industry, result-
ing not only in simplified operation
but also in an improved picture
transmitted to television receivers.

The most visible advances in
Fernseh's revolutionary design of
of the KCU are its compact size
(nearly half that of the average stu-
dio camera in use in this country)
and a tiltable viewer which enables
the cameraman to keep the picture
within convenient eye -level no mat-
ter what angle (up or down).

Circle Number 72 on Reader Reply Card
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Zoom Lens Control
The availability of Monital zoom

lenses with Denard Controls has
been announced by Rank Precision
Industries, Inc.

These provide manual control for
both zoom and focus and a motor-
ized iris which can be controlled by
the operator of the camera by
means of a push button switch, the
switch being an integral part of the
focus control.

Remote operation of the iris is
done via a plug-in unit, which in-
volves no additional modification,
and are designed specifically for
self-contained cameras which re-
quire an AC power cable and a co-
ax for video output.
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Turntable
Gotham Audio is offering a turn-

table that features, according to the
manufacturer, virtually trouble -free
operation over extended periods of
operation. Identified as the EMT-
930st, this unit features -±-0.035%
RMS flutter, and can be remote
controlled.

Also, the EMT-930st has a low
rumble reading and can be cued to
any beat or syllable with a wow -
free start. This turntable should be
able to withstand the beatings turn-
tables take from DJ's in all types of
programming.
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Borderline
A newly developed Anderson

Labs model of Borderline is de-
signed for application in PAL
broadcasting. As with the NTSC
version, the equipment produces
dark borders around light colored
lettering and characters to increase
their contrast and visibility against
light backgrounds. Greater contrast
significantly increases recognition
and speed of readability. The equip-
ment is suitable for use with any
standard inset keyer or any artwork.
Applications include program titl-
ing, sports news and commercials.

The insert is digitized while the
program material is processed in the
normal video manner. Adjustment
provisions on the front panel allow
the border to be varied, and letters
to be centered in black and grey
level of the border. It will also op-
erate either composite or non com-
posite through a selector switcher,
and allow lettering to be colorized.
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Replace Your Present AM Monitor

* AM MODULATION MONITOR
-he Metron Mode 506B-1 Amplitude Modu-
lation Monitor is a high quality instrument.
field -proven for several years.

 FCC Tape Approval 3-127
 Compact-Only 51/4" high on a

standard 19" rack
 All solid state circuits-silicon

transistors for greater reliability.
Low Cost - only $550.00.

Wietren.) METRON INSTRUMENTS. INC.
1051 South Platta River Drive Denver. Colo. 80223

(303) 744-1791  TELEX 04-5729
Circle Number 37 on Reader Reoty Card

PROTECT YOUR

SOUND REPUTATION

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

 Heads manufactured or reconditioned
under controlled laboratory conditions.

 Whichever you order, heads guaranteed to
meet, or exceed, equipment manufacturer's
specifications.

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

 Free loaner assemblies available on request.

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

Call or TAB E R
MANUFACTURING AND

write: ENGINEERING COMPANY

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

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

TABER IS THE NATIONAL

DISTRIBUTOR OF

STL TEST TAPES

PHONE: (415) 635-3832  SHIPPING ADDRESS: 2081 EDISON AVE.  SAN LEANDRO, CA. 94577

May, 1970
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Video Tape Printer
Among the new Panasonic visual

communications systems to be
shown during the Institute of Elec-
trical and Electronic Engineers
Show at the New York Coliseum
March 23-26 was a prototype high
speed video tape printer that re-
duces the time for tape duplication
while maintaining a good quality
picture.

The system, for use with 2 -inch
tape, is especially designed for high
reliability color tape duplications
and is expected to meet broadcast
industry standards in the near fu-
ture.

Until the development of this
equipment, mass produced video

tapes were not economically feas-
ible. A dramatic breakthrough in the
time required to duplicate video
tapes was achieved by Panasonic
after developing "the bifilar tape
winding system" for contact print-
ing.

Black and white, and color tapes
may be mass duplicated quickly
from one magnetic tape. Video tape
recording, which has become in-
creasingly popular in the industrial
educational, and commercial broad-
casting fields, will one day soon be-
come a practical home activity with
pre-recorded video tapes being mar-
keted economically because of
VTP's.
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Audio Console
The new Ward Electronics dual

channel audio console, the AC -650,
features 24 inputs to 12 mixing
channel, and all signal switching
can be DC remote controlled.

In this unit, any mixer may be
fed to any one, or all, mixing busses
simultaneously while retaining good
crosstalk isolation between busses.
And since the output is obtained
from sub -masters at line level, four-
channel output is available if neces-
sary.

Easing operation with slide
switches and momentary contact il-
luminated push buttons engraved to
station needs, the AC -650 uses sili-
con transistors throughout and of-
fers high or low levels at all inputs.
Three 10 watt monitoring amplifiers
are supplied.
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Limiting Amplifier
United Recording Electronic In-

dustries (UREI) has announced a
significant improvement in their
well known 1176 limiting amplifier.
Through the use of advanced cir-
cuitry and techniques, they have re-
duced the signal to noise ratio by
6 dB, from -75 dBm to -81 dBm.
Control room listening tests have
shown that with the improved 1176,
now designated the 1176LN, the
limiting amplifier noise at the
threshold of limiting is below the
level of audibility.

Owners of older 1176 limiting
amplifiers will be happy to know
that the company is making low
noise kits available for most of the
1176's now in use. The retrofit kit,
designated 1176RFK, will sell for
$40.00. Factory installation will be
available.
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EXTRA SPECIAL

COMBINATION
Complete V.T.R. Recording System

ALL BRAND NEW

 1-Norelco VTR EL3401A/54 $585.00,
 1-TV Camera TK-204 VD -4 $169.95 and
 1-Canon TV -16 1" F1.4 Lens $39.95.

Value $794.90-Special Package Price $749.95
Stock #5000 -BE, Shipped via REA or truck, chgs. collect. Details flyer 97012.

Norelco VTR DENSON ELECTRONIC CORP.
$585.00, EL3401A/54 VIDEO RECORDER PO Box 85, Longview St.  (203) 875-5198  Rockville, Conn. 06066

$169.95

CCTV CAMERA
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CATV Solid -State
Field Strength Meter

A new solid state portable field
strength meter for CATV (Cable
TV and MATV Master Antenna
TV) systems has been introduced by
JFD Electronics Corporation.

The JFD Model 1720 is said to
be ideal for CATV and MATV
field use because it is light, accurate
and easy to use. It works from four
9 volt batteries.

Unlike most other field strength
meters, which measure only VHF
signals, the 1720 provides direct
readings on all UHF and VHF pic-
ture and sound carriers. Carriers
are clearly marked for each channel.

The new meter measures inputs
from 10 microvolts to 2 volts. It is
accurate within ±1.5 dB. To con-
serve batteries, the 1720 automatic-
ally turns itself off when the cover
is closed.

It includes a special phone -scope
jack, providing a detected signal
output which can be used to drive
a high impedance crystal earphone,
a tape recorder or an oscilloscope.
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Broadband RF Amplifier
American Electronic Laborator-

ies, Inc., Colmar, Pa. annouces its
Model DA -2356 Broadband RF
Amplifier.

This unique broadband amplifier
provides the means for obtaining
high level signals over a broad fre-
quency band without the necessity
for tuning or level adjustments. The
amplifier will accept signals from
any standard laboratory signal gen-
erator, CW or FM at a 2 MW level
and deliver 20 watts of average
power into a 50 ohm load with a
bandwidth of 1 MHz to 250 MHz.
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16mm Camera
Century Precision Cine/Optics of

North Hollywood, California an-
nounces the availability of their new
6.5mm f/1.8 Super Wide Angle
Lens for 16mm moton picture cam-
eras. The lens covers an angle of 90
degrees, four times greater than the
normal lens. Covering an entire
room is possible without moving the
camera.

Made with the latest optical glass
for sharp resolution, full color cor-
rection and saturation, the manu-
facturer points out that this is not a
fish-eye lens that renders only a

circular field. It covers a full 16mm
frame without vignetting. Depth -of -
field is enormous. Available in
16mm "C" or Bolex RX fixed focus
mounts. Objects two feet to infinity
remain in sharp focus with only a
moderate 8 percent edge distortion.
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Receiver -Monitor
A new RCA color TV receiver

-Model JM-897W-is designed to
serve as a general purpose utility
monitor for numerous studio appli-
cations including direct off -air
monitoring functions. It's especially
suitable for non -critical viewing
spots in the studio-backstage, au-
dience and the like-that don't
need the critical efficiency of tech-
nical, high cost monitor sets.

Sturdy, vinyl -covered metal cabi-
net houses a big 23" diagonal, 295
square -inch rectangular picture tube
for comfortable viewing, even in
large areas. This receiver is equip-
ped to accept RF or bridged direct
TV video and audio line feed with-
out the costly adaptors required
when entertainment -type TV sets
are used for monitoring functions.

It includes a separate 75 -ohm
video input for direct off -air record-
ing. In addition, the receiver pro-
vides for audio tape and phono in-
put, as well as two external speaker
outlets for sound reinforcement.
Latest color advancements include:
automatic fine tuning (A. F. T.),
automatic chroma control, RCA's
Super Bright Hi-Lite color kine-
scope, automatic color purifier, so-
lid state color demodulator, power-
ful 25,000 -volt New Vista chassis
and easy -to -use color -keyed front
controls that enable studio person-
nel to make quick, accurate "tint"
and "color" adjustments.
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ETV, CATV Switchers
Fung Engineering Co. Belmont,

Calif. 94002, announces the avail-
ability of a passive video switcher
specially designed for CATV or
ETV system use. Model PVS-8 or
PVS-10 for 8 or 10 video inputs.
The unit also includes an extra set
of contacts for audio switching, and
is available with 1, 2, or 3 switched
program line output. All inputs are
terminated 75 ohm.
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New Products Begins
on Page 62

Developed and used by NASA 
Prepares cable for connectors in
10 seconds  Adjusts for stripping
requirements of all standard co -ax
connectors  Close -tolerance ad-
justment prevents nicked conduc-
tors  With removable inserts, ac-
cepts cable from .075" to .435" OD,

PRICE $39.50 F.O.B. San Clemente
Specify cable 0.D. when ordering

Western Electronic Products Co.
187 Los Molinos, San Clemente, Calif. 92672

IM=Ell=liMEMENNIMINM
Circle Number 41 on Reader Reply Card

MODEL 700 -RP

YOU ARE LOOKING
AT THE BEST REASON

TO BUY A TAPECASTER

However, looks don't tell everything ... only
TIME will prove the TAPECASTER CARTRIDGE
MACHINE. Exclusive in all TAPECASTER CAR-
TRIDGE MACHINES is the new SUPER -TORQUE
hysteresis synchronous motor plus a design that
promises far better performance with years of
trouble -free operation. LOOK THEN SHOP for the
best machine, THE TAPECASTER.

TC1ul, INC.
Box 662 - 12326 Wilkins Avenue, Rockville, Maryland 20851
Phone: 942-6666 Area code 301
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71DIR Cn, DATA
For further information, circle data
identification number on reader service card

100. AEL SERVICE CORP.,-
a subsidiary of American Electronic
Laboratories, Inc. A brochure on
AEL EMI/EMC and Tempest Ser-
vices is now available. A complete
EMI test consists of determining
sources of EMI, measurement of in-
terference levels and documentation
of results. Beginning with specifica-
tions and proceeding through design
and assembly techniques to final
equipment, EMI specialists can de-
tect potential problem areas before
test and recommend changes for
their elimination.

101. ALDEN ELECTRONIC &
IMPULSE RECORDING EQUIP-
MENT CO., INC.-A new 16 -page
catalog describing the Alden "Fly-
ing Spot" Component Recorders for
Pattern, Plot or Picture is now avail-
able. The recorder reproduces elec-
trical phenomena as permanent rec-
ords in pattern, plot or picture form

rather than transient oscilloscope or
CRT displays. When used with Al -
fax Type A electrosensitive paper,
it produces permanent graphic im-
ages of repetitive or sequential sig-
nals with detail and information
content not approached by other
display or recording techniques. The
catalog contains complete specifi-
cation information. Featured appli-
cations contained in the catalog in-
clude frequency spectrum analysis.
Recordings of "whistlers" i.e. low
frequency emanations from lighting
and other electromagnetic phenom-
ena of interest in commuications
studies are clearly illustrated along
with recordings of ionospheric back
scatter made during long range com-
munications studies by radar in real
time.

102. AMERICAN PAMCOR,
INC.-An expanded series of
crimp -type gas line fittings is fully

described in the new Catalog No.
L-9 1 c. The full -color, 16 -page cata-
log includes completely updated
specifications, plus application and
dimensional data for over 60 dif-
ferent items of the AMP -FIT gas
tube fitting family for gaslights, out-
door grills, service and distribution
lines.

103. AMPEX CORP.-Compo-
sition and magnetic properties of
Ampex ferrites for microwave ap-
plications are described in a series
of new data sheets. The ferrites are
designed for use in such devices as
circulators, isolators, phase shifters
and switches for low and high power
requirements. Four classes of fer-
rite materials are described: lithium,
nickel, magnesium and garnets.

104. AUDIOTRONICS CORP.
-A colorful, 16 -page 1970 Record
Player and Accessories Catalog is
now available. The catalog provides
complete information regarding fea-
tures and specifications of Audio-
tronics monaural and stereophonic
record players and transcription
players, extension speaker systems,
AM radios, headsets, headset listen-
ing systems, microphones, and other
accessories.

Compact, versatile designs styled for modern studio needsN
Telephone 076 386 776 (Ten lines) Telex 81381

Rupert Neve & Co. Ltd. Cambridge House, Melbourn, Royston, Herts, England.

Neve

SOUND
CONTROL
EQUIPMENT

The Neve BCM 10/2 marks a
new departure into the field
of sophisticated audio control.
It embodies ten full mixing
input channels and two output
groups and is conveniently
transportable.
Facilities are included for
echo, studio foldback and talk-

back communication, stereo
monitoring, cue ing and D.J.
"combo" working.
All signal inputs and outputs
are on XLR connectors at the
rear.
Thus the BCM 10/2 provides
for every possible requirement
within its class. It is com-
petitively priced and available
for quick delivery. Full speci-
fications on request.
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105. BIRD ELECTRONIC
CORP.-How experimenters, in-
ventors and microwave engineers
got closer to this ideal from the days
of actually using hundreds of feet
of coiled cable, to the present min-
iature designs with space-age mate-
rials and departure from classic co-
axial theory, is the subject of an il-
lustrated engineering essay. This six=
page application -oriented note also
includes information and specifica-
tions on a new medium- and high -
power Termaline® RF Load Resis-
tors built around these advanced de-
sign concepts.

106. COMPUTER PRODUCTS
-A four -page bulletin covers Com-
puter Products' complete AD300
Series (14 separate models) Analog -
to -Digital Converters. This series
offers, on plug-in printed circuit
boards, 8, 10, and 12 -bit binary
and 12 -bit BCD A/D's with full
range inputs of ±4V or 0 to -4V.
Speed is 10,000 conversions/second
with up to 20,000 conversions/sec-
ond available. Accuracy achieved
is ±0.025% ± 1/2 LSB. Included in
this bulletin are complete electrical
and mechanical specifications on the
A/D's plus information on the com-

Neve

SOUND
CONTROL
EQUIPMENT

Incorporates 26 full mixing
equalized input channels each
with microphone and line in-
puts. There are eight output
tracks with three mixed down
groups for stereo and mono
mastering, six echo groups,
studio foldback, and an impres-
sive list of built-in equalizers,
compressors and other signal
processing devices. A compre-
hensive communications sys-
tem links the Studio floor,
balance engineer, projection
room and the producer.
The Neve organization spe-
cializes in the design and
installation of complex pro-
fessional control consoles
and systems for clients
throughout the world.

panion mounting cases.
107. DAVIS MFG.-The full

line of Davis underground excavat-
ing equipment is presented in a new,
20 -page, full -color brochure en-
titled "Take A Trip Through Davis
Country". The brochure describes
all 11 Davis track -mounted and
rubber -tire mounted trenchers from
6 to 65 hp, along with all the dif-
ferent combinations of direct burial
line -layers, Davis Backhoes, dozer
blades, Hydra -Borer attachments
and tilt -bed trailers applicable to
each unit. A foldout trencher selec-
tion guide gives comparative char-
acteristics of each model.

108. ELCO-A revised 16 -page
guide describes and illustrates a
complete line of economical alumi-
num p.c. card enclosures which,
equipped with Elco connectors and
wirewrapped interconnections, can
also be supplied in the form of com-
plete packaging systems. The en-
closures are available in 32 stan-
dard models, but their efficient mod-
ular design accommodates special
packaging requirements at little or
no tooling cost.

109. ESC ELECTRONICS-a
division of General Laboratory

Assoc. A new brochure describing
their Electromagnetic Delay Lines
for critical air traffic control appli-
cations is now available. ESC delay
lines are used in transponders, bea-
con decoding networks, airborne
computers, DME, IFF coding and
decoding, and radar. The brochure
illustrates and gives specifications
for eight delay lines, which are typi-
cal of the hundreds that ESC de-
signs for air traffic control appli-
cations. Characteristics featured are
fast rise time, low distortion and
attenuation, precision taps, and
high density packaging.

110. FAIRCHILD-A new 100 -
page reference source, "MSI Pocket
Guide", is now available. The guide
provides easy -to -find data on MSI
circuit functions, pin -out and load-
ing rules, eliminating the time-con-
suming task of extracting this in-
formation from data sheets. The
guide also gives a basic description
of many simple bipolar integrated
circuits commonly used with de-
vices in the MSI family. The index
lists 56 devices covering Fairchild's
entire range of MSI building blocks
in the 9300 series and MSI support
functions in the 9000 and 9600

Telephone 076 386 776 (Ten lines) Telex 81381

Rupert Neve & Co. Ltd. Cambridge House, Melbourn, Royston, Herts, England.

May, 1970
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PANEL

SPACE
FOR

TECH

LAB'S
NEW 1"
VERTICAL
ATTENUATOR

(actual size)

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

It uses little panel space ... only 1"
wide x 6" long. It provides quick change
of levels on multiple mixers and assures
long, noise -free life. Units are available
in 20 or 30 steps with balanced or un-
balanced ladder or "T", or potentiom-
eter circuits. Standard Db per step is
1.5, others on order. Impedance ranges
are 30 to 600 ohms on ladders or "T's"
and up to 1 megohm on pots.
Don't wait, send for complete data today!
Need Video or Audio Rotary Attenuators?
All Tech rotary
attenuators are
precision made
for extended
noise -free service.
Many standard
designs available
and specials
made to your
specs. Send for
literature today.

TECH LABORATORIES, INC.
Bergen & Edsall Blvds., Palisades Park, N.J. 07650

201-944-2221 TWX: 510-230-9780

series. Included in this total are a
number of products not yet intro-
duced.

111. JEWELL ELECTRICAL
INSTRUMENTS-A new 50 -page
catalog describing and illustrating
the various designs of Jewell panel
instruments is now available. The
catalog contains engineering speci-
fications and dimensions on each
Jewell (formerly Honeywell) meter
line, which includes elapsed time in-
dicators, taut band panel meters and
null indicators. The meters are avail-
able in round, square, rectangular,
wing and edgewise styles to fit vari-
ous equipment designs. Also in-
cluded in this catalog is pricing in-
formation and a "Where to Buy"
listing of Sales Representatives and
Distributors.

112. LINDBERG HEVI-DUTY
DIVISION,-Division of Sola Basic
Industries. A radio frequency gen-
erator that has 20 millisecond re-
sponse, with ±20 percent change
in power input, is described in a
bulletin. The RF generator is dis-
cussed in terms of ratings and speci-
fications chart showing output and
input in the 5 and 7.5 KW range.
Dimensional data are also included.

113. ODETICS, INC.-A new
4 -page brochure on the new family
of video tape recorders capable of
compressing or "capsuling" time is
now available. Discussed in the bro-
chure is the product's many diverse
applications in traffic control, time
and motion study, bank, liquor
store, and department store serveil-
lance, plus machinery, construction,
and medical/psychiatric observa-
tion. It also describes how a video
tape recorder is modified to record
pictures at staggered rate, then play
them back at a faster rate.

114. MAST DEVELOPMENT
COMPANY-A new four -page
brochure describing Series 137/138
Random Access Projector Acces-
sories is now available. Random Ac-
cess Multiple Control and Dual Pro-
jection Systems, a Panel Mounting
Kit, and a Rear Projection Theatre
are among the adaptations of Kodak
RA -950 and RA -960 Carousel Pro-
jectors which are discussed.
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The V/-750
Video Amer

1141.
woNsw

PROCessing
AMPlifier

we i i
Front Panel Knobs Readily Set at Unity Gain

Rear Panel -2 Inputs, 4 Outputs

 Digital Sync Generator with extensive use of IC's
re -generates all pulses to EIA Standards.

 Phase -locked color burst regenerated with correct
breezeway and constant amplitude.

 Dependable AGC action maintains constant peak
level without clipping. Uses no LDR's.

 White stretch with differential phase compensation
for transmitter use.

lfl

 Noise immune clamping removes low frequency dis-
turbances.

 Applications: Input to transmitters, VTR's, micro-
wave, output of switchers, off -air pick-ups, remotes,
network and helical scan recorders.

 Thirty -day free trial with no obligation.

Color VI -750 with burst regen
and white stretch $2,400.00
VI -750 Monochrome 1,990.00

AGC - Additional 400.00

VITAL INDUSTRIES, INC.
MAIN OFFICE: 3614 S. W. Archer Road
Gainesville. Fla. 32601 904-378-1581

3620 Ridgewood Rd.. N. W. 2644 N. Seventh Street
Atlanta, Ga. 30327 404-233-9459 Terre Haute. Ind. 47804 812-466-3212
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PROFESSIONAL ET

FRANK A. ZOELLER

TELEVISION SYSTEMS
CONSULTANT

20 Years Experience

Box 366  San Carlos. Cal. 94070
14151 593-1751

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering

345 Colorado Bled.
Phone: (Area Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

TWX 910-931-0514

JOHN H. MULLANEY
and ASSOCIATES

Suite 71,
1150 Connecticut Ave., N.W.

Washington, D. C. 20036
Phone 202-223-1180

Member AFCCE

JAMES C. McNARY
Consulting Engineer
Suite 402 Park Bldg.
6400 Goldsboro Road

Bethesda, Maryland 20034
(301) 229-6600

Member AFCCE

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY

MEASURING SERVICE
SPECIALISTS FOR AM -FM -TV

445 Concord Ave. Phone 876-2810
Cambridge. Mass. 02138

ALLSTATE COMMUNICATIONS
ENGINEERS - CONTRACTORS

CATV -CCTV-VTR
1200 WEST CHESTNUT STREET

UNION, NEW JERSEY 07083
(212) 349-5240

ROSNER TELEVISION
SYSTEMS

ENGINEERS - CONTRACTORS

29 South Mall
Plainview, N.Y. 11803

(516) 694-1903

PYRON TOWER SERVICE
Specializing In

Tower Inspection-Maintenance
Suite B

108 East Granville Road
Worthington, Ohio 43085

614-885-8066

C 110E1111

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

Each initial or abbreviation counts a fuU
word. Upper case words, 30f 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

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

CIRCUIT/PRODUCT
DESIGN ENGINEERS

The engineers we seek will
include their talents in
Video. Audio and Computer
related circuitry designing
products for the Television
Broadcasting Equipment
market. Send resume to the
personnel manager, Vital
Industries, Inc., 3614 S. W.
Archer Road, Gainesville,
Florida 32601.

TECHNICAL SERVICES - Metropolitan
NYC and surrounding states. BSEE pro-
vides sales and technical services for out
of town firms. Flexible working arrange-
ments. Broadcast Engineering, Dept. 238.
1014 Wyandotte St., Kansas City, Mo.
64105. 4-70-3t

Experienced TV Supervisors wanted. Must
be competent in either Network Opera-
tions switching involving VR-1 2 0 0 's or
transmission equipment. Salary Commen-
surate with experience. Contact Director
of Engineering, 1600 R Street, Lincoln or
call collect 402-477-6974, 4-70-2t

IMMEDIATE OPENINGS: Qualify for any
of the following positions: RCA CCTV
Equipment, monochrome or color. Sales-
men - TV Systems Engineers - Project
Engineers - Supervisors - Managers -
Maintenance Technicians - Video Engi-
neers -to work either New York, Penn-
sylvania. New Jersey or California area.
Write: RCA Rep., P. 0 Box 268, New
Hyde Park, New York 11040. 4-70-tf

SERVICE TECHNICIAN - One of the
countries foremost professional equip-
ment importers seeks ambitious lab tech-
nician with enough imagination and in-
genuity to handle the repairs on a wide
variety of uipment under the super-
vision of a European graduate engineer.
Salary open. Contact Mr. Delama ter ,

Gotham Audio Corporation, 2 W 46 St.,
New York, N.Y. 10036. (212) 265-4111.

5-70-1t

Training
To advance in electronics, knowledge and
ability are required. Grantham offers
correspondence and resident instruction,
in depth, leading to the degree of Asso-
ciate in Science in Electronics Engineer-
ing. G. I. Bill appfoved. 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

Equipment for Sale
FOR SALE: 2000 ft. 318 inch 51.50 hm
Steatite line and hardware one TF 6AL
Antenna. Side band filter, Diplexer and
two harmonic filters all tuned for Chan-
nel 6. Atlantic Telecasting Corporation,
322 Shipyard Blvd., Wilmington. N. C.
28401. 4-70-3t

Tower Lite Control Panel Box contain-
ing alarm. telo & auxiliary circuits, auto
transformer and flasher units -115V 60
cycle. unused. $125.00 each. Sierra -West-
ern Electric Co.. Oakland. Cal. 94623.
Phone 415-832-3527. 6-69-tf

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

Highest prices paid for good used 1KW
and 10KW AM Transmitters, FM Trans-
mitters also. Geleco Electronics Ltd., 2
Thorncliffe Park Drive, Unit 28, Toronto
17, Ontario, Canada. Phone: 416/421-5631.

3-70-tf

FOR SALE
RADIO STATION -5,000 watts. Absentee
owned. $175,000 Terms. KHIL, Willcox,
Arizona. 4-70-5t

Used Equipment for Sale-McMartin FM
Modulation Monitor, TBM 3500, $600.00;
McMartin FM Frequency Monitor, TBM
3000, $600.00; CBS Audimax 444, $475.00;
CBS Audimax R2Z Tube Model. $275.00;
Ampex AG -500 full track demonstrator.
$1075.00; Used Fidelipac cartridges, sev-
eral lengths, $1.00 each; 4 Ampex 622
Speaker amplifiers. $150.00 each; Ma -
Carta Model 500 cartridge player, $375.00;MaCarta Record Player Model 570,
$425.00. Mastertone Company, 8101 Uni-
versity, Des Moines, Iowa 50311. (515)
274-2551. 4-70-1t

GENERAL Electric Videcon camera -slide
chain. CONRAC, AV12E. New G.P.L. 350
camera, Sync generator, process Amp,
Marconi -Ampex 3500 Videcon camera,
zoom Tense, Ampex 660-B, 6181 tube.
Capt. Bill, WIMS RADIO-Michigan City,
Ind. 5-70-1t

Sell: ITA FM -5000A $1,500. Fairchild Co-
nax 602 $350. G.E. BM1-A FM monitor.
Andrew 1x2 patch panel, 3W heliax.
WPRB, P.O. 342, Princeton, N.J. 08540.

5 -70 -It

Gates RDC-10 Remote Control. Includes
studio and transmitter units. Excellent
condition. WELB Radio, Elba, Alabama.

4-70-1t
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MODEL

transistorized backsround colorizer

for creatinc, color backcrounc
* 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.

S.

* Saturation can be adjustable to suit des res.

* Has a one-year guarantee.

$675.00 FOB Nashville

INTERNATIONAL

NUCLEAR CORP.

INTERNATIONAL

NUCLEAR CORPORATION
608 Norris Avenue
Nashville, Tennessee 31204
615-254-3365
New Catalog Sert On Request.

Circle Number 2 on Reader Reply Card



Get it all together
And TeleMation's got it all-from the industry's best selling camera to the
most complete and sophisticated television production systems.
And everything in between.
For instance, video production and distribution switchers, optical
multiplexing systems, 14 models of synchronizing generators, and a
complete line of video test equipment.
Only TeleMation gives you one source for complete systems capability.
We've put together advanced concepts, IC/MSI/LSI technology, precision
manufacturing, product availability and a distribution organization to give
you the finest engineering, design and service in the business.
These are just a few reasons for our remarkable growth and ever increasing
list of satisfied customers.
Talk to TeleMation.

Our best selling TMC 2100 Series Camera.

A 3 Bay Console housing studio control
equipment.

TSG 2000 all digital sync generator and
.

new TSG 3000 - The industry's first
programmable, all -digital broadcast sync -
generator.

TELEMATION, INC.
The Total System Supplier

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