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~VIDEOTAPE DRO~OUTS?
""'»" . .-.--• = :: - - ~

Now for the first time it is possible with the 3M
Brand Dropout Profile Recorder to evaluate drop­
out rate and annoyance factor during normal on­
line playback, and to obtain a permanent strip-chart
record for future reference. This enables you to
decide when quality degradation has reached the
point where the tape should be retired.
There's no fooling the Dropout Profile Recorder.
It displays the true condition of a tape electroni­
cally even while the same tape is being dropout­
compensated during broadcast to achieve accept­
able visual quality.
As you can imagine, the logical companion to the
DPR is the 3M Brand Dropout Compensator. The
DOC electronically supplies full-color replacement

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

The entire record for a one-hour videotape occupies
only five inches of strip chart on the DPR. This
chart can be evaluated at a glance. It can then be
torn of1 and stored with the tape.

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

m. o· . . '!Jmmcom ivismn ~c:amPANv
300 SOUTHLEWIS ROAD• CAMARILLO.CAl...IFORNIA 93010
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Integral power supplies and solid-state plug-in modules mean these Cohu distribution
amplifiers-9800 Series-assure system reliability and provide full flexibility.

You can order any combination of VOA or PDA circuit modules for easy insertion into a
vertical-5%"-or horizontal-1 %"-frame. Each front panel has an on/off switch with
indicator, quick access test points and a control to adjust video gain or output level.

Cohu's video distribution amplifier can handle monochrome, color, composite and non­
composite signals with optional sync-adding capability. Video gain is adjustable from
+lOdB to -ldB.

The pulse distribution amplifier regenerates and distributes horizontal, vertical, blank­
ing and sync pulses for monochrome or color studios. Output level is adjustable from 3.5
to 4.5 volts with an output delay of less than 60 nanoseconds.

For full details contact your nearest Cohu representative
or call Cohu's TV product line manager in San Diego.

distribution amplifiers
from

VIDEO & PULSE

BOX 623

SAN DIEGO DIVISION

ELEC:•R=NIC:S, INC: PHONE 714-277-6700
TWX 910-335-1244

SAN DIEGO, CAl/FORNIA 92112

SEEUS AT NAB SHOW HILTON HOTEL CHICAGO, BOOTH 324.
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20 Talking With Computers. A general discussion of types of
automated equipment that can be used in a broadcast station,
along with a look at system economics. The author makes it
clear that automation is not a panacea. Morris Courtright.

24 Turning The Tables With Triacs. Efficiency of operation is
based partly on location of key units and ease of operation.
With DJ fatigue in mind, here is how one station used triacs
to control the turntables. Fred Moore.

28 Predicting UHF Coverage. BE's maintenance editor shows that
it takes more than a slide rule to accurately predict the several
limits necessary for achieving UHF coverage of a selected
area. Pat Finnegan.

34 Stretching Cable Systems. Stretching cable systems, a CATV
industry problem, can seldom be achieved by conventional
techniques. More amplification is not the answer. Attenuation
must be reduced or some multiplexing technique and/ or trans­
mission medium must be used. Leo G. Sands.

40 Closing The Gap With OJT. An inside look at some OJT
programs that seem to be working. These programs are in­
tended to close the gap between the technical and/ or license
schools. Wayne A. Christensen.

44 Vietnam NET Moves On Automation. Automation has touched
even the Armed Forces Vietnam Network. A story of network
development under hazardous conditions.
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Chief Engineer of KFMS
Loads the card reader of
the station audio control
system. The highly auto­
mated equipment is, in ef­
fect, a specialized computer
for programming. See article
"Talking With Computers"
on page 20. (Picture cour­
tesy of IGM.)
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When Stanton engineers get together, they draw the line.

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

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

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

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

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

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

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

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

The 681 is completely new, from its slim-line config­
uration to the incredibly low-mass moving sys­
tem. The 681A with conical stylus is $55.00, the
681EE with elliptical stylus, $60.00.

For free literature, write to Stanton Mag­
netics, Inc., Plainview, L. l., N. Y.
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DIRECT CURRENT
FROM D. C.
February, 1970

By Howard T. Head

Mexico Fails To Ratify New AM Treaty _

The Mexican Senate adjourned at the end of December without ratifying the
new AM radio broadcasting treaty with the U.S. Ratification by both the
U.S. and Mexican Senates is necessary before the treaty can enter into
~ffect. The U.S. Senate has already ratified the treaty.

At stake are such matters as presunrise operation for approximately 200
daytime-only stations in the U.S. operating on Mexican clear channels, and
power increases for Class IV stations on the local channels near the
border. The use of the clear channels is also involved.

Reports from Mexico City do not indicate any opposition to the treaty in
the Mexican Senate, but apparently there was not sufficient time to
consider the treaty before the regular adjournment of the Mexican
legislature at the end of December. The earliest date that the treaty
can again come up for ratification is September, 1970, when the Mexican
legislature will reconvene.

New First Class Operator Examinations in Preparatio~

The Commission's staff, working in close cooperation with an industry
Engineering Advisory Committee, has prepared new versions of the exami­
nation for a radio-telephone first-class operator license. Particular
emphasis in the new examinations has been placed on Element 4.

The new examinations are intended to assure that applicants for the
license have an actual knowledge of practical radio engineering and, in
particular, to make it difficult to pass the examination by simple rote
learing.

Commission and industry engineers continue to grapple with the problem of
assuring that station engineers who must operate and maintain standard
broadcast directional antennas have an adequate understanding of direc­
tional antenna problems. There has been a sharp increase in recent years
in citations for out-of-tolerance directional antenna operation, but there
is still a critical shortage of station engineers qualified for directional
antenna maintenance.

Sample Current Meter Calibration Curves Required

The Commission's engineers are interpreting Section 73.39(d) (vi) of the
Rules as requiring the preparation of calibration curves in those
instances where sampling line meter indications are read in lieu of base
current meters for standard broadcast directional antennas. The rule was
originally adopted to permit the sampling meter to be used as a remote
meter (in lieu of a thermocouple type instrument) during non-directional
operation. The present interpretation, however, applies the requirement
to both directional and non-directional operation.

(Continued on page 6)

4 BROADCAST ENGINEERING

www.americanradiohistory.com

www.americanradiohistory.com


1t.t41new 3~fooH1
, ¿°'·' ..i' ~~·rnetyr d$sig~ ·¡;

,e'gioni;jl satellite cornrr-uni- ·
F e·~-;¥'1''1'~' fo·: ?T ~

M reflettur concept achieves _
tl:íe re'é'i.'ve bancfl3.U-4:2.~:JHz, verified~]
si QptÍQn9I: ttansmit 5.S-6.4 G HzÍ _·
rl moUtt 'for ~S~' With 3ynchr01lOUS,l1
&ianc~actu'e oi ~eflect'J,ir modtles''i
I~ in~~!lation. lth~s antenna is nowl

and] available. For fiull details; !i
,;communic~te with Andr.ew. ··

1·70-

www.americanradiohistory.com

www.americanradiohistory.com


6 BROADCAST ENGINEERING

(Continued from page 4)

Some phase monitors incorporate potentiometer adjustments which permit
the sampling meter indication to be arbitrarily varied. Others, however,
read the RF sampling current directly in arbitrary units. Attempting to
change the sampling meter indication to track the base current indication
often runs a serious risk of providing false indications of antenna
adjustment, and should not be undertaken without the supervision of an
engineer competent to adjust a directional antenna. This is particularly
true in the case of towers taller than one-quarter wavelength, since the
current at the tower loop usually will not track the base current
directly.

Remote Control Signal to Activate Videotape Recorders

A request by Twin City Area Educational Television Corporation (Twin
City), St. Paul, Minnesota, licensee of Educational Television Broadcast
Stations KTCA-TV (Channel 2) and KTCI-TV (Channel 17), both in St. Paul,
Minnesota, for authorization t~ utilize a remote control signal for the
purpose of activating and de-activating video tape recorders located at
various schools, during nighttime non-broadcast hours, for the purpose of
recording educational programs for future use, has been granted by the
Commission. The stations were authorized to operate the signal system
under special temporary authority for the period ending June 30, 1970,
with the condition that Twin City submit "a complete report on the opera­
tion and your investigation ••• "

The Commission said in its letter to Twin City that during this period,
"investigation should be made of alternative methods of transmitting
control signals (e.g. signals in the vertical blanking interval, inaudible
pulses, super-audible SCA type signals, etc.) which could be utilized
to activate video tape recorders. At the end of the period authorized,
you will file a complete report on the operation and the results of
your investigation as to other methods which might be utilized. Details
as to cost, availability of hardware, relability, etc., are pertinent and
necessary for the Commission's ultimate evaluation. It should be noted
that this authorization in no way constitutes a determination that such
an operation will be extended or authorized on a regular basis.''

Short Circuits

The Commission has ordered quarterly technical reports by several CATV
systems on the West Coast who were slow to file progress reports relating
to signal degradation on the cable system•••• A Pennsylvania AM station
has been admonished and given a short-term license renewal for using a
promotion map which exaggerated the size of the station's 0.5 mv/m
contour; the station was also emphasizing its coverage of a nearby large
city to which it was not licensed••• The Comission has officially
recognized, in a New York suburb, the growing problem of AM pattern
distortion arising from the construction of tall reradiating structures
in the vicinity of the antenna.
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Front Panel Knobs Readily Set at Unity Gain

Rear Panel - 2 Inputs,

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

• Noise immune clamping removes low frequency dis­
turbances.

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

• 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 Vl-750 with burst regen
and white stretch .
Vl-750 Monochrome

AGC - Additional

• Dependable AGC action maintains constant peak
level without clipping. Uses no LDR's.

• White stretch with differential phase compensation
for transmitter use.

. .$2,400.00
1,990.00
400.00

VITAL INDUSTRIES, INC.
MAIN OFFICE:3614S.W.Archer Road 3620RidgewoodRd.. N.w. 2644N. SeventhStreet 210Elder Fields Rd.
Gainesville. Fla. 32601 904-378-1581 Atlanta. Ga.30327 404-233-9459 Terre Haute. Ind. 47804 812-466-3212 Manhasset L. l .. N. Y. 11030 516-627-0351
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COMPARE ...
YOU'LL BUY

a CCA
FM Transmitter

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

from the line than any
competitive transmitter.
Compare - you'll agree
with your fellow broad­
casters. CCA FM trans­
mitters cost less to buy,
less to operate, are un­
surpassed for reliability.

CCA Electronics Corp.
716Jersey Avenue

Gloucester City, N. J. 08030
Telephone: (609)456-1716
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BE Notes From Incoming Mail
This month we're pulling a real

switch in this column. We usually
run a sampling of our incoming mail
on this page, but for February we're
going to run a sampling of letters
sent by the editor.

The BE Log
One of the questions I get from

the field every week goes something
like this: "I have not received the
last two issues of BE; what hap­
pened?" And when we check to see
what happened, we find that the
writer has not renwed his subscrip­
tion. You can renew your subscrip­
tion any time by checking the appro­
priare boxes, signing and sending in
the Reader Service Card located in
the back of each issue.
Along this line, if you want extra

copies or have a change of address
to report, send your request to:
Vince Ward, Circulation Dept.,
Broadcast Engineering, 1014 Wyan­
dotte, Kansas City, Mo. 64105.

New Products
From time to time we get letters

asking why we don't spend more
time and effort testing new equip­
ment. We're doing something about
that. Our test bench complement of
equipment is growing, and soon
we'll be able to test a higher per­
centage of the products we cover.
But we will never get to the point
where we can test all of it.

And if you failed to send in your
Reader Service Card for more in­
formation on new products and
products advertised, drop us a line
and we'll help you get the informa­
tion you need. The cards can be
used for about three months, de­
pending upon when you get your
copy for the month. For example,
the card in this issue can be used
until April 1.

Some of our advertisers do not
include Reader Service Card reply
numbers at the bottom of their ads.
We suggest you contact them di­
rectly.

On The A.ir But QRU
Sometimes I get the feeling that

nearly all station engineers and de-

sign engineers are ham operators.
Yet I'm surprised that more are not
involved in the experimental work
that at one time was the long suit
of the amateur ranks.

For years I puttered along toward
a DXCC running low power to final
tubes long since forgotten (a TZ-40
what?). Ham life became a matter
of patience while standing in line
to make a contact ... and a matter
of impatience while waiting for in­
coming cards from the bureau.

It wasn't until I made my appear­
ance on the 6 meter phone band
that I realized what had happened
to me and too many others on the
air. After lashing together a 5-ele­
ment beam, I couldn't find anyone
interested in helping me run on the
air checks. I discovered the catas­
trophe of QRU.

At present, you can find me on
20 meter CW and SSB. Along with
checking out Hallicrafters' new Cy­
clone SR-400, I'm still experiment­
ing with antennas. Any contact with
me (Wc/)OIZ) these days will be de­
void of QRU.

The Incoming Mail
Since our readers know when we

have gotten off an especially good
issue, we do not clutter our column
with letters complimenting us for
doing our job. Fortunately, a great
many of the letters to the BE editor
concern hints and kinks in broad­
casting. And if the idea warrants
coverage and the schematic is read­
able, we run them in Engineer's Ex­
change. While the pay for exchange
items is not high, there has always
been keen interest in this column
because it is one more place in our
magazine where engineers can talk
to engineers.

In some cases, we feel the writer
has such a good idea that we return
his exchange item and ask him to
enlarge it into an article. If you
have an exchange idea, send it in.
And if you want to take a shot at
writing an article, drop us a line
and ask for a copy of our author's
guide.

BROADCAST ENGINEERING
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You can't
beat

the system.
Our system.

TeleMation supplies broadcast­
quality systems to the
educational television field.
Across the country, universities,
colleges, public and private
schools are using TeleMation
closed-circuit and broadcast
production and distribution
systems. We've equipped
mobile studios for special
remote projects and have
supplied multi-media equipment
including dial access systems.

We do more than make
sophisticated television
equipment. TeleMation is the
Total System Supplier.

The heart of our system is the
TMC-2100 camera. You can go
anywhere from there. The
basic camera operates as a
self-contained unit, or it can be

February, 1970

incorporated into multi-camera
systems. With TeleMation
accessory equipment it can
perform to broadcast standards
in high-quality live camera or
film chain applications.

Our Three-Bay Console houses
professional studio control
systems. One man can
simultaneously operate a
variety of closed-circuit or

Three-Bay Console

broadcast production
equipment. The Three-Bay
Console can include TeleMation
video switchers, audio controls,
camera control units, special
effects, remote control panels
for video tape recorders and
film chains, video and pulse
distribution amplifiers, and
picture and waveform
monitoring equipment.

Circle Number 11 on Reader Reply Card

TeleMation's PORTA-STUDIOrM
is the ideal way to transport
video and audio control
equipment for remotes. A
typical PORTA-STUDIO™
system provides for vertical
interval switching of up to
six video sources. It includes
special effects and audio
controls. Lets you monitor
program/preview lines and
program waveform.

Talk to TeleMation.
It could be the start of a
beautiful system.

®

TELEMATIONf INC.
The Total System Supplier

2275 SouthWestTemple
Salt LakeCity, Utah 84115
(801) 486-7564
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Commission Proposes Rules
For AM, FM, Translator ID's

A Notice of Proposed Rule Mak­
ing (FCC 68-701) released July 9.
1968, proposed revision of the rules
for broadcast of station identifica­
tion announcements by AM and
FM stations (Sections 73. l 17 and
73.287) in response to a petition
for rule making filed by the Colum­
bia Broadcasting System. Inc. The
Commission proposed to conform
Sections 73.587. 73.652 and
73.787 of the rules by amendment.
These sections respectively govern
the identification of noncommercial
educational FM, television. and in­
ternational broadcast stations.

The only change with respect to
the prescribed times for broadcast
of regularly scheduled identification
announcements. the Commission
said. is the elimination of the option
of quarter-hour announcements.

Stating that it expects licensees to
act "reasonably and in good faith"
in arranging programming so as to
make identification announcements
at regular times without undue dis­
ruption of program continuity, the
Commission emphasized that li­
censees are expected to observe the
regular identification times unless
there is a substantial reason in the
form of undesirable interruption to
program continuity for not doing
so, and if an announcement at the
regular time is omitted for this rea­
son, to present it at the earliest
opportunity.

Taking into account suggestions
concerning the need for more than
one deferred announcement where
a regular ID is omitted, and for
making a deferred announcement
when a regular announcement is
due shortly after the first oppor­
tunity for the deferred announce­
ment, the Commission pointed out
that a deferred announcement is to

10

be made at the earliest opportunity
(instead of both then and at the end
of the program, as was proposed)
and that it is not required if there
is another, regular announcement
within the next five minutes. "It ap­
pears," the Commission said, "that
these simplifications can be made
consistent with prompt identifica­
tion of the station for technical
monitoring purposes."

Sections 73.117, 73.287, 73.587
and 73.652 were revised to state:
"See Section 73.1201." Section
73.787 was amended by revision of
paragraph (C) to read: "Interna­
tional broadcast stations shall com­
ply with the provision of Section
73.1201 (d) and (e) relating to the
avoidance of program interruption
for regular station identification an­
nouncement." New Subpart H of
Part 73 has two sections: 73.1001,
Applicability, and 73.1201, Station
identification.

Translators
Television broadcast translator

s ta ti on identification requirements
have been relaxed by the FCC in
a Report and Order amending Sec­
tions 74.750(c) (7) and 74.783(a)
of the rules (Docket 18568, RM-
1367). The rule changes became
effective December 19, 1969, al­
though present forms of identifica­
tion may continue in use until De­
cember 3 t. 1970.

By Notice of Proposed Rule
Making (FCC 69-641, released
June 9, 1969) amendment was pro­
posed of Section 74. 783 of the rules
for translator stations with over
one-watt transmitter power on a pe­
tition for rule making by the Na­
tional TV Translator Association.
Elimination of the identification re­
quirement was requested, or change
to allow compliance with the re­
quirement by arrangements with the
primary station to present the
identification.

For translators ·of more than one
watt but no more than l 00 watts
peak visual power, the Commission
said that identification by the trans­
lators themselves is not necessary,
provided suitable arrangements for
their identification through the pri­
mary station are worked out and
implemented. It added that since
approximately 80 percent of the
UHF translators authorized are in
the l 00-watt class, to make any re­
lief meaningful, the new rules
should apply to all translators up to
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(Continued from page 10)
and including 100 watts, except
one-watt translators.

To achieve identification in place
of the translator's own transmission,
a two-part arrangement will be re­
quired. The primary television sta­
tion being rebroadcast shall display
twice during each of two periods
of the day, a list of the call letters
and location of translator stations
rebroadcasting its signals. For TV
stations operating from 12 to 24
hours a clay, the list is to be dis­
played twice during the periods 7
to 9 AM and 3 to 5 PM (local
time) daily, at intervals of not Jess
than 30 minutes during each time
period. Television stations which
do not begin the broadcast clay be­
fore 9 AM are to display the list
four times a day during the hours
closest to the periods 7 to 9 AM
and 3 to 5 PM at the specified in­
tervals. As a guideline, the Com­
mission suggested that where a pri­
mary station lists numerous trans­
lators, not more than 12 should be
listed on each slide and that each
si icle should be displayed for three
seconds. or one second per trans­
lator listed on it. whichever is Jess.

FCC Proposes TV CP
Extension To 18 Months

An extension of time from 8 to
18 months for UHF-VHF permit­
tees to construct has been proposed
in a Notice of Proposed Rule
Making.

The proposal would amend Sec­
tion 1.598 of the Rules, which at
the present time provides that,
"Each construction permit will
specify a maximum of 60 days from
the elate of granting thereof as the
time within which construction of
the station shall begin and a maxi­
mum of 6 months thereafter as the
time within which construction shall
be completed and the station ready
for operation, unless otherwise de­
termined by the Commission upon
proper showing in any particular
case."

The Commission noted that ac­
tual construction techniques have
altered, equipment for the stations
has become more complex, and
business decisions involved have

multiplied. It said that one of the
most complex tasks for a UHF per­
mittee is negotiating for, and find­
ing, either network or independent
programming of the quality neces­
sary to make a new UHF station
competitive and able to survive.
The remaining VHF channels are
predominantly in small cities and
towns with problems not dissimilar
to UHF channels.

Parties commenting on the rule
making proposal were asked to
keep in mind that the Commission
intends to provide additional time
necessary to construct only when
the permittec "pursues his task with
due diligence."

Although the rule making pro­
posal is specifically directed to ex­
tension of time for UHF-VHF per­
mittees to construct, in te res tee!
parties have been requested to com­
ment concerning the problem for
standard and FM services.

2x2 slide projectors for the television film chain
by8ELECTROSLIDE

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

spindlerEsauppéinc.
1329 grand central
avenue/ glendale
california/ 91201

SPECTRUM32: The most advanced slide projector available. 32 slide, for color or mono­
chrome chains. Many exclusive features.

Export Distributor: Victor International Corp., 13 W. 46th St., New York, N.Y. 10036

MODEL332: Workhorse of the industry,
now improved. 32 slide, for monochrome
chains. Model 322: single turret for 16
slides, monochrome or color.

MODELSLX-TV: 96 slide, random access.
SLS-TV: 48 slide, random access. SLD-TV
96 slide, sequential. SL-TV: 48 slide,
sequential. SLR-TV: 48 slide, sequential
forward/reverse. All for monochrome or
color chains.
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Light is a dynamic fact of life.
Century Strand handles light with
new design concepts, advanced en­
gineering and unmatched craftsman­
ship .

Light is a dramatic fact of life. For
the world's finest in dramatic lighting
and controls it's now Century Strand.

C:ENTURVSTRANO INC:.
A COMPANY WITHIN THE RANK ORGANISATION

3 Entin Road, Clifton, N. J. 07014
5432W. 102 St., Los Angeles, Cal. 90045
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NAB Stays Hot
On Tariff Trail

The National Association of
Broadcasters and the Intermoun­
tain Network have asked the Fed­
eral Communications Commission
to reject as unjustified higher rates
proposed by the American Tele­
phone & Telegraph Co. for trans­
mitting radio programs.

If the Commission decides against
rejection, they said, it should at least
suspend the proposed rates pending
the outcome of hearings scheduled
on the principles and factors govern­
ing radio and television program
and private line transmissions.

NAB estimated in a previous fil­
ing that the higher rates proposed
by AT&T would add $3.5 million
annually to radio program trans­
mission costs.

In a new petition filed jointly,
NAB and the Intermountain Net­
work said FCC itself gave "suffi­
cient reason" for rejecting or sus­
pending the proposal previously
when it deferred its effective date
for 90 days-from last Nov. 1 to
next Feb. 1. At that time, they
noted, FCC said if the higher rates
were permitted to become effective
Nov. 1 "the rights and interests of
the public may be adversely af­
fected."

"By suspending the proposed tar­
iff for only a period of 90 days,"
the petition said, "the Commission
has failed in its responsibility of
adequately protecting the public ...
The three-month suspension is an
inadequate, halfway measure which
is contrary to the Commission's
finding of significant adverse eco­
nomic injury."

The petition predicted "severe
and adverse results of a significant
magnitude" if FCC permits the
higher tarriffs to become effective
Feb. l.

"Regional networks and probably
some national networks," their peti­
tion said, "may be required to cur­
tail service and to revise affiliation
agreements in order to reflect such
higher line charges or to place the
economic burden directly on the af­
filiate. Many stations, particularly
those in remote sections of the coun­
try, will no longer be able to afford
continued network affiliation.

"Many popular program features
such as area and regional sporting
events will have to be eliminated
from the schedules of stations. The
resulting withdrawal of network ser­
vice will cause a curtailment of news
and public affairs programming in
communities where the local station
may be the only source of national
and regional news."

NAB and the Intermountain Net­
work said AT&T has failed to date
to "explain the reasons for these
proposed changes or to show facts
justifying the rate increases."

The petition said an examination
of various AT&T reports shows a
"revenue per circuit" of $485 in
1968 for all private line service,
but $8,852 for audio, or a revenue
for audio of almost 20 times the
average. AT&T's "per circuit" rev­
enue from audio, it said, was "al­
most 60 times as great as its return
from telephone, six times as great
from each Teletype and Telegraph,
and twice as great as its return from
Telpak."

On a "per pricing mile" basis, it
said, the average return to AT&T
last year was $9.00, while audio
revenue was "twice as great."

• TP-18
Tape Cartridge

Winder

This rugged and de­
pendable tape winder fills a need in every
station using cartridge equipment. No
longer is it necessary to restrict your
cartridge operation to stock sizes, or to
tie up your conventional tape equipment
loading cartridges. The TP-18 handles all
reel sizes (up to 3600' of 1 mil tape),
winds new or old cartridges in any length.
Available with or without Spotmaster tape
timer, providing precise minute and sec­
ond calibration for creating exact-length
tapes. TP-1B is $99.50, with Tape Timer
$124.50. Lubricated tape and empty car­
tridges are also available.

BROADCAST ELECTRONICS, INC.
----A Fllmw•yaComp•nY-----

8810Brookville Rd., Silver Spring, Md. 20910
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JENNINGS ITT

...an extended·frequency vacuum coaxial relay for lower power a¡pplications.
For the first time - a four port vacuum coaxial relay specifically designed (and
priced) for use at 2 kw and under. The new model RC52offers all the advantages
of vacuum plus a low .1 db insertion loss at operational frequencies up to 1700
MHz.

RC52 is the newest and smallest of our 2-po~, 2-position crossover transfer
relays. The others offer power ratings of 4 kw and 7.5 kw. All of these relays give
you the lowest life/ cycle cost of any coaxial relay and each can function as a
crosspoint for matrix networks. Due to the vacuum dielectric they all provide:
no contact maintenance, stable contact resistance, smallest size in power class.
They also feature manual override in case of power failure, plus auxiliary circuit
indication and interlocking contacts.
The four port series of relays permit pretuning of backup transmitters and rapid

changeover (15 millisecs typical) in the event of transmitter failure. They are also
useful for rapid by-passing and the interchanging of amplifiers, antennas, drivers,
or dummy loads. Reliability and long life have been amply demonstrated in the
Apollo program, as well as in many critical long-haul hf communications systems.

We will welcome the opportunity to send you more details about these relays.
Write to ITT Jennings, a division of International Telephone and Telegraph Cor­
poration, 970 Mclaughlin Avenue, San Jose, California 95108..
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EDUCATIONAL
oooornrooo~ro~Tiíl~~
Looking Inside Non-Commercial Broadcasting

MCI Proposes Microwave Plan
A low-cost educational communi­

cations network which would utilize
facilities of customized microwave
communications systems has been
proposed to the Federal Communi­
cations Commission by Microwave
Communications, Inc. (MCI).

MCI's plan would provide edu­
cational entities with an inexpensive
national network over which they
would have complete control, ac­
cording to MCI. Non-commercial
stations presently in the Public
Broadcasting Laboratory network
are dependent on the tariffs and
scheduling offered by the Bell Tele-

phone System, and ETV program
time can be pre-empted for com­
mercial broadcasting.

MCI would be assisted in this
effort by Microwave Communica­
tions of America, Inc., a national
service organization helping to
establish a series of independent
MCI-type microwave systems.

Under the MCI proposal, the
MCI systems and existing CATV
microwave facilities would be used
to interconnect the 58 stations new
in the PBL network, plus an addi­
tional 28 educational stations.

As an alternate approach, the

Model SL8 for Channels 14-83
UHF low power TV transmitters
and translators
• The patented Paraslot Antenna is madeof
anodized, extra heavywall precision
machined aluminum tubing.

• Radiation elements are precision
machined slots.

• No exterior projections; radiating
elements are not exposed to weather.

• Maximum gain over isotropic source:
13.63 db.

• Maximum gain over dipole: 11.49 db.
• Minimum gain over isotropic source: 9.33 db.
• Minimum gain over dipole: 7.18 db.
• Total vertical beamwidth at half power
point: 5.8

• 1.75 down tilt standard. Combined down
tilt and null fill available.

Write for detailed specifications-and · ·
complete catalog on corner reflectors, color ti'
logs, UHF-VHF yagis, ground plane 11
antennas, and Paraflector antennas by Scala.

SCALA RADIO CORPORATION
1970 Republic Ave., San Leandro, California 94577
(415) 351-3792
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MCI proposal suggests the present
PBL network might be maintained,
but expanded with the additional 28
stations interconnected by existing
CATV systems. This could be ac­
complished at a cost of about $2-3
million, with operating costs run­
ning between $36,000 and $45,000
per month.

Audio signals for educational ra­
dio broadcasting can easily be su­
perimposed on the video channels
of the network, MCI points out,
and the MCI national system would
be willing to offer this service free
of charge.

"In establishing this educational
network, all the various facilities,
carriers and entities should be inter­
woven with one another to form the
most flexible and economical means
of obtaining a national network for
the educational broadcasters," the
MCI proposal emphasized.

In addition to facilitating radio
and television transmission for edu­
cational stations, MCI said its na­
tional system could also serve as a
communications link-up among col­
leges and universities to tie together
their various library, computer, re-

cut holes
fas ti

with Greenlee punches
Here'sthe simplespeedywayto cut smooth,
accurate holes in metal, hard rubber, plas­
tics, epoxy, etc.
Save hours of hard work ... punch clean, true
holes in seconds for sockets, controls, meters,
and other components. Easyto operate. Simply
insert punch in a small drilled hole and turn with
awrench. For use in up to 16-gaugemetal. Avail­
ableat !eadingradio andelectronic parts dealers.

1866 Columbia Avenue, Rockford, Ill. 61101
A U"it of E•·Cell·O Corpor11tion ~~
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search and other facilities. Use of
the network for this purpose is now
under consideration by Educom
(Interuniversity Commun ica ti ons
Council), an association of 100 uni­
versities which coordinates usage of
university resources.

Since it would be under full con­
trol of educators, the MC[ proposed
network could be used during the

time when there are no network
programs for data transmission,
computer usage or for taping pro­
grams. Future innovations to the
basic network, MCI pointed out.
could give local ETV stations the
ability to distribute their programs
over the network, to record pro­
grams for local distribution and to
share a common computer facility.

Harley Continues NAEB Plea
William G. Harley, President of

the National Association of Educa­
tional Broadcasters, testified in late
November before the Subcommittee
on Labor, HEW and Related Agen­
cies of the Senate Committee on
Appropriations and asked for ap­
proval of a $15 million appropria­
tion for the educational broadcast­
ing facilities program and $20 mil­
lion for the Corporation for Public
Broadcasting for fiscal year 1970.

"We urge your approval (for the
facilities program) for the full
amount authorized by the Public
Broadcasting Act of 1967", he said.
"Anything less will work a serious
hardship in a program which has
proven its effectiveness in man y
ways."

Harley reviewed the success of
the educational broadcasting facili­
ties program beginning with the
Educational Television Facilities
Act of 1962. "A total of $36 mil­
lion has now been obligated since
the first grant in 1963, in 190
grants to 177 stations in 47 states,
the District of Columbia and Puerto
Rico," he noted. When that pro­
gram began there were 78 ETV sta­
tions on the air; today there are 185
stations broadcasting, with 26 un­
der construction, he stated. "More
than half of those now operating
owe their existence to the assistance
provided by the ETV Facilities
Act," Harley declared.

Explaining the success has been
accomplished "with modest Federal
expenditures", the NAEB President
said: "For every Federal dollar
which has been spent on the initial
capital investment in ETV facilities,
the states and the communities to
be served have pledged more than
two dollars of their own. The cu­
mulative figure for all sources of
funds since inception shows a Fed­
eral share of less than six percent,
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a non-Federal share of 94 percent.
The Federal assistance, then, has
had a multiplier effect by a ratio, in
fact of almost sixteen to one."

Harley said reports that the De­
partment of Health, Education and
Welfare "may be considering an ac­
tual expenditure for the facilities
program of less than half the bud­
geted amount" would be a "tragic
decision." He said that would be
"of even more concern to us than
the low level of the budget recom­
mendations .' ,

Turning his attention to appro­
priations for the Corporation for
Public Broadcasting, he again urged

the full $20 million appropriation.
··we arc aware that this request,
too, is greater than the amount re­
quested by the President. When the
authorizing legislation was being
considered by the Congress, the
Administration recommended an
authorization of only $1 O million.

Citing what effect educational
broadcasting can have in the
schools, Harley said that with ade­
quate appropriations it "can con­
tinue to improve and expand in
services to the schools ... It is an
economical means for making a na­
tional effort to improve the instruc­
tional process for the benefit of all."

Harley Sums Up
He concluded: "It is because a

well-equipped, widespread, ade­
quately financed system of educa­
tional broadcasting can contribute
so significantly to the well-being of
our nation that the NAEB urges the
Committee to recommend appropri­
ation of the full amounts authorized
by the Congress for the educational
broadcasting facilities program and
for the Corporation for Public
Broadcasting."

COLOR ME
RELIABLE.

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

SPECIAL EFFECTS
GENERATOR MODEL 417

Also simple and
economical. Monochrome or
color signals, composite or
non-composite, can be
combined in American Data
Corporation Model 417
Special Effects Generator.
Specifications and pricing
available on request.

• ••e.,

'.., ..
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By Harry Etkin

Who Will Fix That Receiver?
CATV has now developed in the

major television markets with ap­
proximately six (6%) percent of all
TV homes connected to a cable
system. It seems likely that there
will be at least 6,000,000, with an
ultimate count of 17 ,000,000,
subscribers within the next ten
years.

With approximately twenty two
(22 % ) percent of all TV homes
connected to CATV systems in the
very near future the major realistic
problem would be, who is expected
to provide service to the CATV sub­
scribers' TV sets? The TV cable
system technician or the local TV
service company technician?

In the CATV training courses
offering specialized training in
CATV by NCTA, CATV technical
schools and TV cable equipment
suppliers, the CATV system opera­
tors, engineers and technicians are
usually introduced to techniques of
preventing signal loss at the TV re­
ceiver, knowing how much amplifi­
cation to insert at a weak point and
how much attenuation is inserted to
reduce a strong signal that might be
causing receiver overload.

The CATV technician or installer
after installing the 75 ohm coaxial
cable through the walls and provid­
ing a good grounding system for
protection against lightning, will
stop his work at the back of the
subscriber's TV set. A 75 ohm co­
axial cable from the subscriber drop
is then connected to a transformer
which changes the cable to the de­
sired 300 ohm impedance necessary
for the TV antenna terminals.

The subscriber at this point
should have available 1000 uv of
ghost-free signal on all the system
channels. In some cases the CATV
signal fed to the TV receiver may
overload an aging TV set and will
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produec a distorted picture. Present
CATV industry practice forbids the
technician to touch anything beyond
the TV set's antenna terminals.
Troubleshooting for problems in­
side the subscriber's TV receiver
must definitely be handled by a
regular TV serviceman.

Adjacent Channel Rejection
Many TV receivers in the low to

medium price class, especially the
transistorized variety, do no per­
form well with adjacent channel
CATV input. Many produce cross­
modulation and adjacent sound beat
and the need to reduce audio levels
on the system to the point where
some marginal TV receivers can
scarcely reproduce audio signals.

Converters incorporating adjacent
channel traps with a minimum of
20 dB attenuation completely over­
come both problems at the TV re­
ceiver. In general, if every receiver
were equipped with a converter, the
audio levels in the system could be
raised to the normal FCC specified
level of -1 OdB instead of the -15
to -20dB level which most CATV
systems struggle with.

Direct Pickup
This type of interference occurs

whenever the TV signal arrives at
the signal element of the first de­
tector of the TV set by more than
one route. The desired signal is fed
by the cable, but the undesired sig­
nals arrive by leakage. Direct sig­
nal pick-up can definitely degrade
the quality of the subscriber's pic­
ture.

Since many TV receiver tuners
usually provide 14 to 20dB or more
rejection of in-phase signals applied
to the balanced input terminals, the
problem is minimized by using a
well-balanced balum transformer

from the CATV system house drop
to receiver antenna terminals. When
the cable itself is free of direct pick­
up, some CATV system operators
have provided subscribers with a
set top converter which changes the
incoming signals to a single, locally
unused channel.

To function more effectively with
CATV systems, it would be advan­
tageous for the CATV system opera­
tor to maintain a procedure so that
the TV receivers could benefit from
improvement in adjacent channel
rejection and in immunity to direct
pick-up. To achieve this standard
will permit the CATV system to
function as an essentially distortion­
less link between broadcaster and
viewer.

Isolation of the interference can
be accomplished by connecting a
shielded TV set to the subscriber's
drop. A battery operated portable,
small-screen TV receiver mounted
in a metal box with the picture
screen only partly uncovered can
be used for this purpose. The balum
transformer is set up so that the
drop cable shield is connected to
the TV receiver's shield box. If it
happens that there is a direct-pickup
effect shown on the receiver screen,
it is almost certainly due to cable
system leakage. It is essential that
the direct-pick-up leakage into the
cable distribution system is isolated
and corrected.

If the TV test receiver produces
a picture free of direct-pickup, it
may safely be concluded that any
direct-pickup observed on the sub­
scriber's TV set is in the receiver
itself.

Statements of Policy
Comments included here on ser­

vicing were among those available
at press time and offer a practical
solution to this problem.

Thomas F. Wilson, NCTA Pub­
lic Relations Department, has said:

"Although NCTA has no offi­
cial policy on the question of ser­
vicing and repairing TV sets for
CATV subscribers, the general con­
sensus is that it is not a good prac­
tice.

"The rational behind the Fort­
nightly decision, was that CATV
was performing a reception service.
When system operators get into the
business of leasing or repairing re­
ceivers, this is no longer valid.

"As you may know, earlier op­
position to CATV by the receiver
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service industry was muted by the
fact that most systems operators
chose only to sell a reception ser-
vice.

"On the local level, servicing can
often result in problems for the
CA TV operator. For instance, if a
system employee on a service call
goes beyond the terminal point in
checking faulty reception and re­
ception and removes the back from
a set, and the set stops working for
any reason, it could create a real
headache for the system.

"Finally, we recommend that if
a system operator's employees
moonlight by servicing sets, the em­
ployee should not wear a company
uniform on these calls. Possible un­
satisfactory service by a person
wearing the uniform might be iden­
tified with the system."

Firm "No" From
Teleprompter VP
John Barrington

"The answer is that we do not
ever perform such services and, as
a matter of policy, we do not believe
it is in the best interests of the in­
dustry to do so except in most un­
usual circumstances (for instance, a
very small system that could not
exist independently of the service
business).

"Our reasons are the obvious
ones:

1. We'd rather have an indepen­
dent service and repair (and for that
matter TV receiver sales) industry
as a friend rather than an implac­
able enemy. Some very successful
CATV sales campaigns have de­
veloped through recommendations
from and tie-ins with dealers and
repairmen.

2. It's to our clear advantage to
be able to isolate problems on ser­
vice calls and to say, "Yes, this is
a CATV problem," or, "Sorry, the
trouble is in your set". We are thus
enabled to concentrate on what
we're supposed to be selling, and
at the same time, we gain credibility
with the subscriber by not specify- ,
ing repairs or service that forces him
to dig deeply into his pocket.

"I think it should be noted that,
if present set manufacturers cannot,
or will not respond to the challenge
of broadband communications and
if they refuse to acknowledge their
basic responsibility to produce sets
that are properly shielded against
interference, ambient signal pickup
and harmful emissions of x-rays,
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etc., the CATV industry will be mo­
tivated to develop satisfactory re­
ceiving units on its own. There al­
ready is considerable research in
this area, as you doubtless arc
aware. Presumably the consumer
outlets still would be dealers who
were independent of the CATV in­
dustry, but it is a point worth think­
ing about."

Cox Cable's engineering VP,
Douglas C. Talbott, also has said,
"For several years our company has
had the policy of not entering into
the TV servicing in any of our
systems. We find that set servicing
not only complicates operations, but
also creates PR with the local TV
repairmen."

Ultimate Solution?
CATV was developed to sell sets,

without question adjacent channel
and direct pickup interference
plagued CATV system operators.
Relief was provided by the balum or
converter transformers, but to ac­
complish the major solution TV
manufacturers must offer the CATV
industry a CATV receiver.

Many CATV operators have ex­
pressed the view that the TV re­
ceiver industry should or will soon
come forth with a shielded multi­
channel TV set which will make
converters unnecessary.

TV manufacturers indicate this
may happen over a long period of
time since the total number of
CATV subscribers are but a frac­
tion of the 70,000,000 television
homes in the U.S.A. Therefore, they
refrain from "loading" the other
90% of the market with costs of
a new TV receiver. This does not
presently justify the initiative and
investment required by the industry
to manufacture special CATV re­
ceivers. If they presently started and
sold nothing else but these ideal
CATV sets, it would take at least
ten years to turn over the present
inventory of sets in use.

Another question of the CATV
industry is, what of a special CATV
receiver to be leased to subscribers
as a part of the services? Does the
CATV industry really wish to get
into the TV receiver business, and
does it really wish to alienate the
TV dealers?

Under the Wired City concept,
the CATV receiver can be built to
accept superior methods of distribu­
tion. With this type of cable tele-
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IT'S NEW
IT'S FREE
IT'S YOURS
Your ''1970 Guide to RCA
Industrial Tube Products''
If you want to know what your RCA Industrial Distributor stocks and
can deliver, just call him and ask for your free copy of the 1970
RCA Industrial Tube Product Guide. He's geared to serve you with
product, technical information, and prompt service.
In this new publication you'll find a total of 667 commercial tube

types-industrial receiving, power, camera, photo, image, microwave,
and display tubes-with a replacement section which shows that
these 667 types can replace nearly 2300 industry types.

And to help you obtain more detailed information and data, there
is a handy list of RCATechnical Publications.
The 1970 RCA Industrial Tube Product Guide is the bible of the

industry, and it's your for the asking.
"The Action Team"-your RCA Industrial ~

Tube Distributor's organization-offers this
new guide TPG-200Eto you free. Call him
today for your copy, or write RCAElectronic ••
Components, Commercial Engineering, p •
Department Z-115/2, 415South Fifth Street, _/
Harrison, New Jersey 07029.

19?o Guide 10RC4

Industria/Tube
Products
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(eontinued from page 17)
vision system the subscribers are
uniquely provided a compatible
transition from present TV stan­
dards to something better. Both the
standard and the improved signals
could be carried on the CATV sys­
tem at one time. The subscriber
would make the decision about
when or whether to replace the
standard receiver with a new model
adapted to the special high quality
cable signals.

An excellent example of the wired
city concept is the Hong Kong case.
It is probably the only area in the
world which contains an all wired
TV and aural programming facility.
The CATV system consists of two
TV channels and four sound pro­
grams. There are approximately
110,000 subscribers served by two
coaxial cables and four audio pairs
in a system operated by Rediffusion
Limited.

Rediffusion controls the entire
CATV system from studio camera
to viewer's receiver. This simplifies
the technical coordination. This
CATV system operator operates and
maintains all trunk lines, repeaters,
subscriber drops and it sells and
services the TV sets. The TV signal
is distributed as directed video and
the sound programs are fed into the
cable at an audio level sufficient to
operate a speaker. The most unusual
aspect of the system is that the TV
receiver sold to the subscribers has
no front end tuner or I-F strip. It is
the company's intention to also
modify all the standard antenna/
tuned type TV sets that are being
used to pick up programs from the
nearest TV transmitter.

Test patterns are normally fed
through the CATV system at sche­
duled periods during the day and
the picture quality is monitored
throughout the entire network. To
keep the more than 80 miles of
transmission cable and equipment in
good operating condition, usually
80% of the engineering staff's time
is devoted to network and subscrib­
er equipment maintenance.

BE Invites Your
Comments, Ideas

Send your comments on this and
other CATV subjects of interest to:
CATV Editor, Broadcast Engineer­
ing, IO14 Wyandotte, Kansas City,
Mo. 64105.
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.10111 isbreaking up
that old gang of mine

·B.'~
ZL

"1111~

Theold gang, guyswhodropped out. got
strung out, guyswho hung out with no place
to go but trouble. Theywent to work, thanks
to JOBS.
JOBS,that's Job Opportunities in the
BusinessSector. A program of the National
Alliance of Businessmen.The gangshave
started to die, the guys havestarted to live.
JOBShas turned over 300,000 hard core
unemployables into manpower.Givenguys
their first good break. Of course it isn't
perfect. Of course it could be better. But
it's working.
The National Alliance of Businessmenwas
formed byAmerican business communities
to help solvethe critical problem of hard core
unemployment. Business provides the jobs and
doesthe hiring and training. Government finds
the peopleand paysthe extraordinary training
costs through special contracts.
Fundsforthe newJOBS '70 contracts are
available right now.So, if you're an employer for

a businessor nonprofit organization, do
yourself a favor. Call your local

National Alliance of
Businessmen.

,10111
'''••·~·~·National Alliance of Businessmen
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Talking with computers By Morris Courtright

Chatting with a computer can be
a rather complex, sometimes frus­
trating and costly endeavor. And
two things a broadcast station does
not need are needless cost and frus­
tration. The machine called com­
puter, with its highly touted intel­
lect, neither reads not speaks; unless
you do so on its terms. A digital
computer understands only the bi­
nary language of "ones" and "ze­
ros", and all information for the
computer must be represented by

such binary combinations. Attempts
to do otherwise can produce psy­
chotic results in both man and ma­
chine.

Consequently a multitude of elec­
tromechanical devices, such as
those in Figure 1, have been de­
veloped to convert the computers'
electronic dialect into English.
Known as Input/Output (I/O)
equipment, such contrivances in­
clude magnetic tape units, card
punches and readers, magnetic disk

I
Morris Courtright

As the broadcast industry splin­
ters into more diverse interests and
areas of specialization, Broadcast
Engineering magazine over the years
has attempted to keep pace by draw­
ing on the talents of those recog­
nized as innovators and leaders who
can bring to our readers the vital
up-to-date information they need.

Beginning with this issue, we are
adding an editor in the vast and
mysterious area of automation. Al­
ready known to some readers for
his articles "The Big Computer
Mystery" and "Lighting The Scene",
Morris Courtright is well qualified
as an editor in several respects.

Closing in on his discharge after
20 years in the Air Force, Morris
Courtright at present is the Chief
of Computer Operations for the Sa-

tellite Test Center in San Jose, Cal­
ifornia. And if this isn't enough to
keep a man busy, he is one of those
rare Professional Engineers. In his
"spare" time, Courtright puts his
diverse background to work as a
consulting engineer.

Some of his more recent assign­
ments were at KPER-FM, KAZA,
and KEGL. Earlier, Courtright had
been on the engineering staff at
WMEG.

An author of many technical arti­
cles, our automation editor has
worked as an electrical engineer at
Cape Kennedy, where he planned,
developed and operated tracking
systems for many of the Mercury,
Gemini and Apollo flights. In fact,
he has received awards for landing
point prediction and radar system
pointing system development.

Courtright's other accomplish­
ments would make a long list, but
some of the highlights include: EE
Degree from University of Colo­
rado; First Phone with radar en­
dorsement; photo-radar interpreta­
tion; technical instructor; Commer­
cial photographer; and even a stint
at the Florida State Fire College.

After laying the groundwork for
understanding automation and how
computers complement station oper­
ations, readers can expect to see
Morris Courtright launch BE into
a series of articles that will pinpoint
the state of the art and, perhaps,
predict our future in this aspect of
broadcast engineering.
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and drum, cathode ray tubes, print­
ers, typewriter or teletype key­
boards, and even optical or mag­
netic ink character readers. They all
have the common purpose of pro­
viding the computer with informa­
tion in a form it can understand.

The actual format of the binary
digits (bits) varies, depending on the
nature of the device and particular
computer involved. In the binary
system itself, a decimal number is
represented by a series of 1 and O
bits. (Binary is a numbering sys­
tem with the base 2; the decimal
system we are familiar with has the
base 10.) For example, the number
25 is 11001 in binary, 2 is 1O, 4 is
100 and 8 is 1000.
You can see that for simple num­

bers the binary equivalents are also
simple, while they can soon become
quite cumbersome for large num­
bers; 500010=001001110001 ooo,
Other numbering systems are also
used, and they include Octal (base
8) and Hexadecimal (base 16). As
an example, IÜ1ÜÜ~ = 24R = 2010
= 14rn. The important point, how­
ever, is that mathematical wizardry
is not needed to work with modern
day computers. The I/O device does
all the conversion for you, just as
the teletype sends out a coded pulse
train when a key is depressed. Other
than numbering systems or format,
the major difference in I/O devices
is the medium used to represent the
data or information. The most fa­
miliar of these media being the
punch card and magnetic tape.

Do Not Fold, Spindle or Mutilate
A punch card (frequently called

"IBM" card) with the alphanumeric
coding is shown in Figure 2 along
with a typical keypunch machine.
Depressing a key on this machine
automatically converts the charac­
ter to the proper Hollerith coding
and punches the holes in the card.
The computer then interprets these
punches as the binary combination
of ones and zeros representing the
desired character. Keypunches may
or may not print the corresponding
characters along the top of the card
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Fig. 1a Typical computer 1/0 devices include

the magnetic disk pack.

depending on the model used.
The Hollerith code is named for

Dr. Herman Hollerith, a Census
Bureau statistician, who worked out
the coding in 1887 to record data
crosswise on long strips of paper.
The coding system was adopted by
IBM for its punch card system, and
is so well known because it has been
around for so long. This is the code
you see used in so many commercial
billing systems. (Take a look at the
next one you receive, compare it to
the code shown and find the punches
representing your account number
and amount owed.)

In practice, a line of information
(record) is punched into each card,
and the group of cards arranged in
sequential order to make up the
"deck" (file) to be fed into the com­
puter. The terms data item, record,
and file are names given to the way
of organizing information to go into
a computer. Information such as
name, account number, quantity or
price are called data items. The like
items are always placed in the same
area (field) of a punch card so that
the computer will know where to
look for it. The group of items that
are related, or treated as a unit, is
a record. A record may be all on
one card or it may be on more than

February, 1970

one card. The entire organized col­
lection of information is a file. In
a punch card system the group of
cards comprising a file is referred
to as a deck.

At The Station
For a broadcast operation, the

Fig. 1b Cathode ray tube unit
for controlling data.

deck containing a card for each pro­
gram item is fed into the computer
through a card reader. Each card is
punched to include time, program,
duration, source, type, etc. The
cards may all be read immediately
into internal storage for later use
throughout the program day, or they

Fig. 1c A small, compact digital computer with typewriter,
paper tape and magnetic tape.
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may be individually read-in at the
appropriate time during the day.

Cards may also be used by broad­
casters to perform the clerical oper­
ations of log preparation without
automating station operaions. Decks
are assembled and listings (print­
outs) made for use as the program
log or as a guide for pre-recording
hourly tapes. These same cards can
then be rearranged to produce list­
ings by advertisers, program cate­
gory, salesman, etc. The same equip­
ment (usually standard business
data processing equipment) can also
be used to prepare customer billings,
mailing lists, supply records, and
even the payroll. Such use more
properly belongs in the realm of
bookkeeping and is not really broad­
cast automation.

Station Automation
One approach to broadcast auto­

mation is to start with business ori­
ented equipment and, as one use,
produce music listings and program
logs for on-air use. The next step
is to add the equipment for auto­
mated airing of the program mate­
rial prepared from the listings, and
eventually go into a fully automated
system. This approach, however,

may complicate a later desire to add
a broadcast computer, because a
change of media may be required
and media changeover can be ex­
pensive.

In a punch card system the key­
punch is just one of the machines
that will be needed. The sorter is
used to arrange the cards into the
various sequences desired, is merely
a handling device, and does actually
connect to any computer. It is a
necessary time-saving device if
many cards are to be frequently re­
arranged. However, if the card deck
is to be maintained in one basic se­
quence and only individual cards
periodically replaced, the sorter is
not needed. For example, if the
basic program log is punched into
cards and the deck arranged in time
sequence, with the only spot cards
to be changed from day to day, the
job may easily be done by hand.

To rearrange the cards for list­
ings of spots by advertiser and then
restore the deck to program se­
quence will require a sorter, or
many hours of manual labor. In a
more sophisticated computer system
the sorting can be done internally
within the computer logic without
physically rearranging the deck.

Fig. 2 IBM keypunch machine for punching codes to represent alphanumeric char­
acters by combination of holes.
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Magnetic Tapes
Information may also be recorded

on magnetic tape for entry into a
computer. Rather than punching
holes in a card, small spots on the
tape are magnetized. The format of
the information may be that used
with punch cards; however, this
method is rather wasteful of tape
area. As a result there are many
other methods used to code the
data and organize it in some se­
quence the computer will recognize.
The particular one used depends on
the machine involved, but in general
consists of 1 and O bits written in
a column across the tape to repre­
sent a character.

Reading and writing is done by
heads similar to those on audio tape
units. The major advantage of tape
is the higher speed of data entry
into the computer. In tape oriented
systems, sorting and rearranging of
data is done within the computer
electronics. Magnetic tapes are
widely used in business and scien­
tific applications, but the high cost
of tape units has restricted their use
in broadcasting applications.

Another common method of talk­
ing to a computer is use of a type­
writer or teletype keyboard. When
a key is depressed the coded signals
representing the character are en­
tered directly into the computer in­
stead of producing holes in a card.
These units also have a paper car­
riage to produce a record of the
data entered, and using signals from
the computer, print out data from
the machine.

Typically, this is the unit that
produces the program log. Figure 3
shows the typewriter and card
reader used with the IGM 600
system. Program information is en­
tered via the card reader and the
typewriter prints out the informa­
tion from each card as it is read
(and the material aired) to produce
the FCC log. In the Schafer system,
typewriter or teletype units are used
to enter data directly into the com­
puter as well as produce program
and technical logs.

Direct input access via a type­
writer or teletype generally indi­
cates a more sophisticated, flexible
system with more capabilities. It
also indicates a more complex ma­
chine with perhaps higher costs.
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Only perhaps. because the less com­
plex systems have assorted costs for
manual operations that may be
needed to work around the limita­
tions of the system.

Time Sharing System
Of rapidly increasing popularity

in the business and scientific world
is the use of time sharing systems. A
large central computer serves many
customers via typewriter or teletype
devices. The terminals arc connected
to the computer either by hard­
wired circuits, or through the nor­
mal telephone by use of acoustic
couplers. Since the computational
speed of a large computer is so
much faster, it can time share be­
tween the various terminals without
the user realizing it.

Many other media are also used
for data transfer to and from a
computer. Punched paper tape, ca­
thode ray tubes, magnetic disk or
drum, optical character or magnetic
ink character readers. Currently,
most of these media have limited
application in broadcasting. The
Schafer PCS-1000, however, does
use a high speed disk. The magnetic
disk has the advantage of random
access to data items, while tape or
cards must be read sequentially to
locate a. desired item.

The conversion of station opera­
tions to computers is influenced
strongly by the media chosen to con­
verse with the computer. The media,

February, 1970

in turn, depends on the flexibility
and speed desired in the system. In
any case, it is essential that the
engineering staff become aware of
the capabilities, and problems, asso­
ciated with the various media avail­
able. It is also quite important for
management to compare the bene­
fits to be gained with the cost of the
media. In general, the less sophis­
ticated the system the higher the
personnel costs to perform associ­
ated manual functions. This is as­
suming the attempt is made, as it
usually is, to exceed the limitations
of the system.

Conversely, the more complex the
system, the higher the cost of the
system and the cost for knowledge­
able people to derive maximum ben­
efit from the system. The exact
point of maximum benefit for mini­
mum dollar is determined by the
tasks to be performed by the sys­
tem, and varies widely from station
to station. However, it can be safely
predicted that shaving costs in the
initial acquisition, and then expect­
ing more from the system at some
later date, will result in higher costs
in the long haul.

System !Economics
No hard and fast, simple rules

are available to guide the decision.
The reasons advanced for adopting
a particular automation or compu­
ter system is, of course, influenced
by the approach of the manufacturer

Fig. 3 The IGM
600 system uses a
card reader to in­
put program infor­
mation. The type­
writer produces a
log by typing out
the information on
the card as it is
read by the sys­
tem. The type­
writer also is used
to make real-time
changes or cor­
rections to the log.

involved. Generally, the sophistica­
tion of the system is directly re­
lated to the media used to transfer
data. A particular method is better
than another only as it pertains to
your exact requirements. Basic to
all, nevertheless, are the unforgiving
laws of economics. Can your station
afford the change? Both technically
and economically?

A simple punch card system is
relatively easy to adopt, and to un­
derstand. The point sometimes
overlooked is that the workload on
the traffic and clerical staff may ac­
tually go up, and more people may
have to be hired. This is particularly
true during the learning cycle when
all are becoming familiar with the
new media (punch cards versus pen
and ink entries). A more complex
system will do away with much of
the manual work associated with
punch cards, but will the operating
staff be able to adapt to the new
methods, and can the technical staff
cope wih the idiosyncrancies of such
a system?

Whatever the decision, choose
wisely. Investigate the true capabil­
ities of the media involved, realistic­
ally determine what you want the
system to do both now and in the
future. and carefully evaluate the
full impact on total station opera­
ions. Conversing with computer'
can vastly improve your broadcast
operation. or it can create more
problems than it solves. Which can
you afford?

23

www.americanradiohistory.com

www.americanradiohistory.com


Turning the Tables
with Triacs
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By Fred Moore*

Since turntables are probably the
most used items in the average air
studio, their location is a major
factor in how easily the control room
operates. In most contemporary mu­
sic stations the turntable motors are
switched off and on more than 30
times each hour. This makes the
location of turntables and switches
a major factor in the fatigue the
announcer will feel after a couple
of hours of air work.

With this in mind, the engineer
should try and put these turntables
in an optimum loe a ti on. They
should be where the announcer can
start them easily, using the switches
already built into them. To allow
this, some engineers have located
the turntables lower than the con­
sole deck level. Where this is not
feasible we must provide remote
switches in front of the announcer
for controlling the turntable motors.
An added convenience would be a
lamp indicator to show which turn­
table is running. In our installation
we also added the "cue" function
to the start switches since these
functions (stopping the turntable,
cueing, then starting it always occur
in sequence. If an announcer pre­
fers to cue with the motor of the
turntable on, he merely rotates the
fader counterclockwise to the cue
position as before.

The unit built at WQAM does
not use relays. Most relays with a
high enough contact rating to give
long life while switching an induc­
tive motor load, can cause noise
that is easily picked up by the
studio mike. The reverse-polarity
"spike" is generated when a relay
opens can cause troublesome noise
in program circuits.

With this in mind, solid-state AC
switches were used instead of a
number of which would have been
required. We used "triac packages"
containing not only the triacs them­
selves, but also RFI suppression
and commutating components as
well. These are contained in an alu­
minum housing that serves as a heat
sink for the triac. The General
Electric S1OOG1units we used will
handle up to six amps of AC load
current, so they are vastly overrated
for this application. Our turntable
*Chief Engineer. WQAM
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controller switches static currents of
well below one-half ampere. The
"triac packages" cost about $5.70
each when we made the conversion.

Circuit And Functions
The triacs are gated by a simple

half-wave rectifier power supply de­
livering six volts. The original model
used no regulation elements since
the triac packages contain a gate
current limiting resistor to make the
gate voltage rather non-critical
However, a six volt zener diode
could be used across the supply out­
put to keep bulb brightness more
nearly constant when both turn­
tables are running.

Figure 1 shows the turntable con­
troller schematic. The two turn­
table receptacles are the usual chas­
sis-mount AC line type. To remote
the turntables, the motors are sim­
ply unplugged from their outlets
and plugged into the ones on the
controller chassis. This allows the
announcer to restore use of the
tables in case of a blown fuse or
component in the controller. He
would simply plug the motors back

into any wall outlet nearby.
When tables are used with the

triac unit their local start switches
are jumpered underneath the turn­
table body. It is best to use wire
and a banana plug and jack so that
the jumper can be unplugged for
emergency operation (as explained
before).

The turn tab 1e motors and the
triac circuitry are fused separately
since the motors draw considerably
more current than the other circuits.
Diodes D2, D3 and D4 prevent a
series circuit through each ;#:328
lamp into the triac gate when the
start switches are open. The AC
line plug Pl is polarized to connect
the neutral side of the line to the
triacs and the indicator lamps. This
keeps line AC out of the start
switches in case they are located in­
side a console, or in the event they
have turntable audio on them.

In our ins talla ti on we used
Switchcraft 15000 series pushbut­
tons adjusted for latching operation,
but lever switches would serve just
as well. We also wired extra con­
tacts on the buttons to connect the

turntable preamp outputs to the cue
bus when the buttons are in the "off"
position. These buttons accept a T-
134 type bulb which we wired to
the gate of each triac. The bulb gets
voltage from the same switch con­
tact that supplies the gate of each
triac which simplifies the switching.
As an added convenience, we put
banana plugs on each of the three
triac leads to make replacing them
easier in case of failure.

The triacs mount atop the chas­
sis with ;#:8-32 bolts through holes
provided in the aluminum cover and
each triac lead plugs into a jack.
Both pushbuttons used for control­
ling the triac gates plug into the
controller chassis by a four-pin
Cinch-Jones connector.

This unit eliminates the nagging
problems inherent in relays. Our
unit has been in operation for al­
most a year now and has demanded
no attention of any kind. Construc­
tion of the controller takes a bit
more time than just wiring relays
under each turntable, but once the
controller is installed you can relax
and let the DJ get on with his job.

"S·,oli:d4StateVideo Switcher-Fader
10\!u~EÍiº"Jneeded for smooth, professional
1t'a reasonable cost-the Model VS-1218-RS

Remote-Cc.onnotk'ít:SY¥i!!;her 'l'.~r is equally suitable for educa­
tional and special industrial applications. The VS-121 B-RS will oper­
are on either color or monochrome signals and has provisions for six
composite and six non-composite video input lines, allowing for ...
•Instantaneous switching between two inputs
• Fade-in or fade-out of a single non-composite input
• Manual fade or dissolve between non-composite signals at

any desired speed
•Superimposing two non-composite signals, with any

desired degree of mixing
The VS-1218-RS provides unusually smooth signal transfer. No

video is passed through the mechanical switch contacts. These are
used only to apply a fixed control voltage to solid-state switch
junctions, which provide controlled-lap switching. Thus a signal is
always applied to the output line, even during switching transition.
This overlap of signals (approximately 30 milliseconds) eliminates
"glitches" from the program.

Premium-quality pushbutton switches are utilized, providing
effort-free signal selection. The switches and fader mechanism are
mounted on a 7" x 19" rack panel which is only 3%" deep to allow
mounting in a thin console arm.

All signal routing is accomplished in the remote electronics
unit, which is connected to the control panel by a single DC
control cable. The two units can be mounted up to 150 feet apart.
The VS-121 B-RS operates equally well on standard or non-standard
line rates, accommodating a wide variety of television cameras.

SEND FOR YOUR FREE COPY OF BULLETIN 97A.

VS-1218-RS REMOTE-CONTROLLED SWITCHER-FADER $2400
Self-Contained VS-121 B Switcher-Fader $2150

DVNAIR
ELECTRONICS, INC.
6360 FEDERAL BOULEVARD
SAN DIEGO. CALIF. 92114
TELEPHONE (714) 582-9211
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Look what
WGEM-TV says
about their new
Gates35 kW

VHF TV transmitter
"To replace our 16-year-old equipment, we looked for a
transmitter with superior color performance, solid state
design, built-in reliability, and one which would be backed
by a company with a solid reputation for service.
"Our new Gates transmitter not only met these four points,
but as a bonus we obtained a 35 kW transmitter that was
easy to install and took up less space than our old DuMont
5 kW driver. This enabled us to keep our former main
transmitter right in place as an auxiliary."

Jim Martens
Chief Engineer

"We feel like real pacesetters placing on the air America's
very first IF MODULATION TV transmitter.
"We switched over to our new Gates transmitter on Sunday,
October 5, and immediately there was a noticeable
improvement in color.
"It is a great feeling to know that
WGEM-TV is in a leadership position
transmitting one of the finest color
signals in the whole U.S.A."

Joe Bonansinga
Vice President­
General Manager
WGEM-TV, Quincy,
Illinois

GATES
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Predicting UHF Coverage
By Pat Finnegan*

The amount of work entailed in
predicting UHF coverage depends
upon the purpose and the degree of
accuracy desired. One who has only
a casual interest can develop ap­
proximate figures by using the FCC
charts and power/antenna height
combinations. An operating station
that may be considering an increase
in power or another antenna loca­
tion, will already have the major
part of the basic information on
hand. A completely new station,
however, will have to start from the
beginning.

Starting With The FCC Rules
Those sections of the Rules which

are pertinent to these calculations
will be found in Parts 73.683 (Field
intensity contours), 73.684 (Predict­
ing coverage), and 73.685 (Trans­
mitter location and antenna system).
The Chart 73.699, FCC Figure 9,
is the one that is used for UHF.

The chart used for UHF is the
same one used for the low band
VHF channels. Consequently, for
UHF usage it is not based on mea­
sured data. Actual signal coverage
will be influenced by many variable
factors also and may not be what
the predicted coverage from the
charts indicates it should be. It is
well to bear in mind these limita­
tions of the charts and other vari­
ables when predicting coverage.

UHF Propagation
According to theory, UHF travels

in straight lines and the limit of
coverage is the horizon. As with all
theory, some exceptions enter the
picture. Experience has shown that
UHF is susceptible to skip. Temper­
ature inversions have been known to
funnel UHF signals into the most
unexpected places. Generally, how­
ever, the most useful distance is the
horizon.

The UHF signal is attenuated
more than lower channels. The
higher the channels, the greater the
attenuation.

Hills and tall buildings will create

*Engineering VP at WLBCand
BE Maintenance Editor
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"shadow areas" in the coverage.
How much signal and in what di­
rection it comes from will depend
upon the transmitter power and
what is reflecting the signals. In
such shadows, the best signal pickup
is usually with the receiving antenna
oriented in a direction away from
the transmitting antenna. When re­
flections are severe, sometimes the
"Ghost" signal is the best signal.

In the very early days of UHF,
one method used to predict cover­
age was a relief mock-up of the pro­
posed coverage area built in sand.
As near a replica of the terrain to
be covered, along with scaled down
buildings and other tall structures
were included. The tower was lo­
cated and a small lamp placed at
that point. The light from the lamp
represented the signal. Such a mock­
up gave realism to what could be
expected in the way of coverage.
Enough experience has been gained
with UHF over the years that such
mockups are seldom if ever used
today.

Factors Affecting UHFCoverage
There are three major factors

which determine theoretical cover­
age of any area: the terrain, the an­
tenna height, and the power radi­
ated.

The terrain over which the sig­
nal is to be transmitted is the first
important consideration. If the earth
terrain were smooth, the only limita­
tion would be the horizon and man
made structures. Some of the flat
areas of the midwest do approxi­
mate the smooth globe theory, but
there are many other areas of the
country where the terrain is far from
this theoretical terrain.

Because the terrain is generally
irregular, the signal over any par­
ticular section will find different
land characteristics than that of a
neighboring area. Consequently, the
signal may travel shorter or longer
distances from the antenna, depend­
ing upon what obstructions it meets
in any particular direction.

Average elevation for the antenna
site must be determined for the cir­
cular coverage out to 10 miles. This

provides a basis for computing cov­
erage for the whole area of cover­
age.

Antenna height above average
terrain is the second important con­
sideration. Generally speaking, the
higher the antenna, the greater the
distance the signal will travel. This
will permit the signal to "look over"
hills, buildings, and other obstruc­
tions. At the same time, the distance
to the horizon is dependent upon
the antenna height, and therefore
the distance is farther with greater
height.

Radiated Power is the final im­
portant factor. While the theoretical
coverage is to the horizon, a weak
signal may not get that far. Since
UHF is attenuated more than low
channels, it requires more starting
signal. Just how effectively the dis­
tance to the horizon can be covered
will depend greatly upon how much
signal is radiated.

Secondary Elements
Secondary elements also effect

coverage of any area. These may
be both natural such as hills, moun­
tains and deep valleys. Or they may
be man made, such as water towers
and tall buildings. All these will
take their toll on the final actual
coverage.

Transmitting antennas also will
effect the final coverage. Almost
all UHF transmitting antennas are
high gain types. When the gain of
any antenna is increased, the vertical
pattern of the radiated signal may
be affected, causing the introduc­
tion of null or weak signal points
in the signal coverage.

Beam tilting, both electrical and
mechanical, are generally used to
more effectively distribute the sig­
nal and fill in some of the null
points. While beam tilting does not
effect the actual amount of power
radiated, it does tilt the main lobe
down to the horizon. This reduces
the radiated power in the horizontal
direction. The FCC requires that
the figures used for power are those
that are in the horizontal direction.
Thus the figures used will be less
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than the actual power that is
radiated.

Directional Antennas
Directional antennas are not gen­

erally permitted, although in some
particular cases they may be ap­
proved. UHF stations with radiated
powers of less than 1 kw may use
directional antennas if needed or
desired. By directional antennas,
the reference here is to the hori­
zontal pattern shaping.

Actually there is only one re­
quired contour, and this is the sig­
nal level over the principal com­
munity. This signal strength must
be 80 dBu (microvolt reference).

Signal strength for the Grade A
and Grade B contours are specified
as 74 dBu and 64 dBu, respectively.

The Rules do not provide pro­
tection for signals other than that
provided for in the table of alloca­
tions. The contours are used only
for the purpose of determining the
correct amount of signal over the
principal community to be served
is being provided, overlap of signal
considerations involving multiple
station owners, and in recent years
where CATV has become a domi­
nant factor.

Average Terrain
In order to determine the antenna

height, it is first necessary to de­
termine the average elevation above
sea level of the terrain over which
the signal will be transmitted. Ail
land elevations are referenced to
sea level, which is given a value of
zero.

In determining the average ele­
vation of the antenna site, only
eight radials are used. With the an­
tenna site as the center, the eight
radials are drawn from this site at
each 45 degrees of azimuth. (See
Figure 1.) The zero degree radial
must point to True North.

Land elevations should be ob­
tained from U.S. Geological Sur­
vey Quadrangle maps. These are
topographical maps and can be ob­
tained from the U.S. Geological
Survey, Dept. of Interior, Wash­
ington, D.C. or one of their branch
offices. If the area to be profiled
has not yet been mapped, then the
next best accurate topographical in­
formation that is obtainable should
be used.

A profile is drawn for each of
the eight radials. Only that segment

February, 1970

of the radial 2 to 1O miles from the
antenna is used to compute the.
average elevation for the radial.
These radials must accurately show
the land profile. Lay out the graph
with the distance in miles as the
abscissa (vertical lines) and the ele­
vations as the ordinate (horizontal
lines). The graph elevation intervals
should be 40 to I00 feet, but if
you are in a mountainous region,
200 to 400-foot intervals may be
used.

The radial should be drawn on
the map and the 2 to 1O mile seg­
ment evenly divided into 50 points.
Each of these points should then
be plotted on the graph. You may
want to show some of the points
from the antenna out to the 2 mile
point for your own information, but
this must not be included in the
figures used to determine the aver­
age of the radial. Once each of the
50 points has been plotted on the
graph, draw a smooth curve through

them. This will complete the pro­
file and show the contour of the
terrain for that radial.

There are several methods of de­
termining the average radial eleva­
tion. Here is one method. Total ail
the 50 elevation points in the 2 to
1O mile section. Divide this total
figure by 50, the number of points,
to obtain the average elevation for
the radial. A dashed line for this
average elevation figure may be
drawn across the graph to illustrate
it more clearly. Each of the eight
radials should be done in this man­
ner so that the average elevation of
each radial is obtained.

The Tower Site
The tower site average elevation

is then derived from the averages
of the eight radials. To do this, add
the average elevation for each of the
radials together to obtain a total
figure, then divide by eight. This
will result in the average elevation

THE EIGHT RADIALS.
oº RADIAL POINTS TO TRUE NORTH.

RADIALS ARE 45° APART.
oº

210º
WEST

lOMI.
\

1 TRUE
NORTH

lOMI.
~90º

~ EAST

TH IS SECT ION OFEA CH
RADIAL USED TO COMPUTE

RADIAL AVERAGE
ELEVATION.

135°

180°
SOUTH

Fig. 1 The eight radials are 45 apart. The Oradial points
to true North.
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for the tower site. Remember that
this is an average elevation figure
and not necessarily the elevation at
ground level.

Topography between the antenna
and the principal community must
be known. Should any of the eight
required radials run through the
center of the community, this in­
formation will have already been
obtained from the profile of that
radial. However, and this is often
the case, the principal community
may be more than 1O miles from
the antenna or the community may
be between a pair of radials. If such
is the case, it will be necessary to
run an additional radial from the
antenna site through the principal
community. This additional radial
must not be included in the figures
when determining the average ele­
vation of the antenna site.

Antenna Height
Now that the average elevation

for the antenna site has been de­
termined, finding the antenna height
above average terrain is a simple
matter.

Add together the height from the
average elevation to ground level,
physical height of tower, height to
the radiation center of the antenna.

l '.'.]1300'
<C
>
E5 ¡:j
~ G:i llOO'
--1

z
u..J <C> o::
o E5ca t-
<C LU
- (.!)
o <C
~ E5

~ 900'

~ i'.5z(/)
- LJ.J

z>oº_ca
~<(

~
LLJ

790'

AVERAGE
ELEVATl ON OF

RADIAL

For example, the average site eleva­
tion above sea level is 950 feet, and
ground level is 1,000 feet above sea
level, tower is 500 feet, and distance
to radiation center of antenna is 25
feet. Then 50 ft. + 500 feet + 25
feet = 575 feet the antenna height
above average terrain. This is the
figure to use with the FCC chart.

One should note that in all figures
of antenna heights relating to propa­
gation, the radiation center of the
antenna is used. This is generally
midway of the active antenna ele­
ments. The active antenna elements
will depend upon the type of an­
tenna. It may be on its own support­
ing structure or side mounted on a
tower, or have another antenna
stacked on top of it. While the ac­
tual physical height information is
important to other studies or pur­
poses, it is not used for propagation
figures. If your UHF antenna is
stacked on top of another antenna,
the bottom antenna becomes part
of the tower, as far as your figures
are concerned.

Using the Chart
The FCC F(50, 50) chart, figure

9 of the Rules, is used to estimate
coverage. The term F(50, 50) means
that the field strength is exceeded

50% of the time at 50% of the
potential receiver locations.·

A study of the chart will reveal
that the left hand vertical scale of
the chart is given in decibels above
1 uv for lkw radiated power. Along
the top and bottom edge are scales
representing transmitting antenna
heights above average terrain for the
radiation center of the antenna. The
right hand vertical scale gives grad­
uations for field strength in uv per
meter.

(There is an additional page
which has several sliding scales that
may be trimmed out and used with
the chart.)

The chart (Figure 3) is based on
lkw radiated power. Very few UHF
stations use this low radiated power.
Transmitting antennas have a fairly
high power gain, so that even though
the transmitter itself had lkw out­
put, the radiated power due to the
power gain of the antenna could be
anything up the 50kw. Therefore, to
make the scale useful at other pow­
ers and an te nna heights, several
methods may be used for conver­
sion. The easiest method is to trim
one of the scales provided and use
this. When this scale is used, all
readings can then be taken directly
from the chart and scale.

A PROFILE OF ONE RADIAL.
EACH OF THE 8 RADIALS SHOULD BE DONE IN LI KE MANNER.

RADIATION CENTER
OF ANTENNA

l~-.-~----,r--~-,-=~-,--~----r~~-.--~-.--~~~~~~

100' o 1 2 3 4 5 6 7 8 9 10
MILES .

SEA LEVEL = O'
USE THIS DISTANCE TO

COMPUTE AVERAGE ELEVATION

Fig. 2 A profile of one radial. Each of the radial's should be
charted in this manner.
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Fig. 3 FCC Chart 73.699 used with the overlay rule. In this section of the
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Place the scale vertically on the
chart so that the right hand edge
lines up at both the top and bottom
of the chart with the desired an­
tenna height figure that will be used.
Next, slide the chart vertically so
that the desired radiated power as
shown on the left hand edge of the
scale is aligned with the horizontal
40 dBu line of the chart. The ver­
tical scale now becomes direct read­
ing for that antenna height and rad­
iated power. The distance in miles
to the 3 contours of City grade,
grade A and grade B can be deter­
mined easily. When the figures fall
between the curves of the chart, in­
terpolation between the adjacent
curves can be used.

The reverse information can also
be easily obtained. One may want
to know what power/antenna com­
bination would be required to de­
liver the necessary signal strength to
a specific distance.

New Station Plan
When a new station is being

planned, the charts can be helpful
in determining what equipment is
required to get the signal where it
must go. One may have options, or
at least the availability of several
sites, each with some advantages
and disadvantages. For example,
one sited may be an ideal location,
but not enough property is avail­
able for a tall guyed tower and space
for its guy anchors. If it was dis­
covered that a very tall tower was
not required, the space may be suf­
ficient for a smaller self-supporting
tower.

The average elevation for the
most suitable sites would need to
be determined along with the
ground level elevation. By sliding
the scale around on the chart, phys­
ical tower height needed, the an­
tenna gains required and the trans­
mitter power output can be de­
termined.

Plugging The Holes
Remember that super high gain

antennas can have many "holes" or
null points that will require beam
tilting to overcome. Also, beam tilt­
ing will reduce the power radiated
in the horizontal plane. In the use
of the charts, the power in the hori­
zontal plane is required in the fig­
uring.

Very tall towers require long runs
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of transmission line. Transmission·
line has appreciable loss at UHF,
and this loss increases as the line
is lengthened. The line diameter de­
termines part of the losses: the
larger the diameter, the lower the
losses.

Thus, one may balance all the
factors and, with the use of the
chart and scales, arrive at a prac­
tical solution. In selecting a site,
there are quite a few other factors
that go into the final decision be­
sides the important aspects of sig­
nal propagation. Many compromises
are usually made as all the factors
are balanced against the type of
station planned and the cost factor.

Examples From The FCCChart
Let's try an example coverage

problem on the FCC chart and
scales. A station is now operating
from an antenna with a power gain
of 25, with a radiation center 500
feet above average terrain (AAT).
The transmitter output is 1 kw peak
visual and transmission line losses
are 20%. Effective radiated power
(ERP) is then: 800 watts x 25 =
20 kw. (ERP is based on transmitter
output power, minus line loss, times
antena power gain.) The present
coverage: City Grade 9.8 miles,
Grade A 13.8 miles, Grade B 23
miles.

The station desires to increase
transmitter power. For this example,
we assume that both the transmis­
sion line and antenna can withstand
the higher power. A 1O kw and a
30 kw transmitter is considered. A
1O kw transmitter will develop an
ERP of 200 kw in this instance.
Slide the scale on the chart so that
the 200 kw on the scale is on the
chart 40 dBu line. Read: City Grade
of 80 dBu = 16.8 miles, Grade A
of 74 dBu = 23 miles, Grade B of
64 dBu = 36 miles. Notice that
this power increase has the effect
of moving the new Grade A con­
tour out of the old Grade B con­
tour.

Perhaps the 10 kw transmitter
would not be sufficient to do the
desired job of coverage. A 30 kw
transmitter will develop an ERP of
600 kw in this example. Slide the
scale so that 600 kw on the scale
is on the chart 40 dBu line. Read:
City Grade = 22 miles, Grade A
= 29 miles, and Grade B = 44
miles. Notice that this amount of

power has the effect of pushing out
the City Grade signal to the old
original Grade B contour of 23
miles.

If the station is radiating a rea­
sonably circular pattern the actual
coverage would describe a circle.
The distances just stated would then
be the radii of those circles. If the
average elevation along one or more
radials is radically different than the
rest, caused perhaps by a mountain
ridge, the coverage in that direc­
tion would be restricted accordingly.

A new station that is not already
committed to tower site, tower, an­
tenna and line, is free to experiment
on paper with various combinations
of power, antenna, and tower
heights and various size lines or
waveguides to arrive at a final de­
cision. Two things must be con­
sidered. Transmission line losses
cannot be ignored and the actual
physical height of the tower is gen­
erally different from the AAT fig­
ure.

A 500-foot transmission line, for
example, will have a given loss fig­
ure for that length. If the same di­
ameter line is used but a 1,000 foot
run is considered, the losses will be
doubled.

The ground level at the base of
the tower could be, for example,
100 feet higher in elevation above
sea level than the average elevation
figure for the site. Let's say that an
antenna is 50 feet long and its ra­
diation center is 25 feet above the
antenna base. To use the 500 foot
antenna height on the chart, the
physical height of the tower needed
would be 375 feet.

Other elements may enter into
particular cases. The material pre­
sented so far has been that which
is generally expected in predicting
coverage. There are areas such as
on a sea coast, or near the border
of another country, where different
calculations must be used. Corre­
sponding computations are spelled
out in the FCC Rules.

The accuracy of the predictions
made will show up after the station
is built and the signal on your chan­
nel actually radiated, A field
strength survey could be made to
show what is actually being accom­
plished. How well and with what
difficulty the receiving locations are
getting the signal will be the acid
test.
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ARE THERE TWO OF YOU?

líeve year neiuhbnr Business is business.

Get while the getting
is good.

It's dog eat dog.
If I don't, somebody

elsewill.

Why do so many of us think and act one
way on weekends and another way when
we go back to work on Monday? It's one
world, you know. And it can become a
better one only when a little bit of your
better side starts rubbing off on the

rest of the week. ~ ~m~RTis,1-º
RELIGION -
·····~·"" C'0u,.c'""' Advertising contributed for the pubÍic good
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STRETCHING
CABLE SYSTEMS

By Leo G. Sands*
The CATV industry is faced with

stretching problems-in both length
and breadth. Conventional tech­
niques limit system stretching. With
50 amplifiers in cascade, using O.75
inch coaxial cable, the trunk line
cannot be stretched to more than
approximately 20 miles without run­
ning into picture quality problems.
If the trunk line could be extended,
a single head end could serve a clus­
ter or series of communities, and
reach into more remote areas than
at present.

Since the attenuation of 0.75-
inch coaxial cable, most commonly
used for trunk lines, is around 50
dB per mile at 200 MHz, it is ap­
parent that more amplification is not
the answer. The attenuation must be
reduced, or some other multiplexing
technique and/ or transmission me­
dium must be used.

Attentuation can be reduced by
using lower loss, but more costly
cable, such as the pressurized type
used in some Bell System installa­
tions. Attenuation can also be re­
duced by translating TV channel
frequencies to lower frequencies at
which cable transmission losses are
much lower than at VHF.

Microwave can be used in lieu
of or to extend a trunk line cable.
In the future, waveguide (hollow
pipe) will probably be .used as the
transmission medium for TV signals
on an FDM (frequency division mul­
tiplex) basis, as is done presently
on coaxial cable. Also, it is likely
that PCM (pulse code multiplex)
equipment will be used in the future
*Leo G. Sands & Associates, New York, N.Y.
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for TV transmission through wave­
guide or coaxial cable. It has been
predicted that a PCM system would
be able to handle up to 200 color
TV channels, using waveguide as
a transmission medium with regen­
erative repeaters spaced 1O to 30
miles apart. And, undoubtedly laser
beams will also be used for multi­
channel TV transmission.

Unfortunately, hardware is avail­
able at the present for only analog
transmission of TV signals via video
pair, coaxial cable and microwave.
It is also unfortunate that CATV
took off with an unsophisticated ap­
proach in this advanced stage of
the electronics art. But, at the time
the first CATV system was de­
signed, only a David Sarnoff, Hugo
Gemsback or Jules Veme could
have foreseen today's needs and the
tremendous future of cable televi­
sion.

Cable Limited By
Cable Techniques

The original basic CATV tech­
niques are still predominantly used.
As shown in Figure 1, the basic idea
is to utilize a "community" antenna
to pick up TV signals and to convey
them to TV receivers through a co­
axial cable distribution system. At
the head end (antenna site), the TV
signals are amplified for cable trans­
mission at their original frequencies,
or translated to other frequencies in
heterodyne-type amplifiers, or by
demodulating the signals and feed­
ing them into TV modulators, oper­
ating at VHF TV channel frequen­
cies. The outputs of the strip ampli­
fiers (same frequency), frequency

translators and/or modulators are
combined and fed into the coaxial
cable distribution system on an
FDM basis.

When up to 12 (or 21) TV chan­
nels plus the FM band frequencies
are transmitted through a single co­
axial cable, the results are often sur­
prisingly good. But, transmission is
sometimes impaired by noise, ghosts,
cross modulation and intermodula­
tion. The picture quality at the fur­
thest CATV subscriber's TV re­
ceiver is often poor compared to the
picture quality at receivers located
closer to the head end.

Although the frequency spectrum
of coaxial cable extends from DC
to about 1000 MHz, coaxial cable
is not a perfect transmission me­
dium. Its attenuation losses are low
at video frequencies, and very high
at VHF. Since transmission losses
rise with frequency, equalization
must be used and amplifier gain
must be great enough to make up
for cable losses at the highest fre­
quency transmitted. Furthermore,
cable impedance irregularities, taps
and cable-inserted devices cause sig­
nal reflections. Nor, are the ampli­
fiers free of distortion, but they can
be unusually good considering the
requirements they must satisfy.

Using conventional techniques, a
trunk line amplifier is required at
intervals of approximately 2000
feet, when using 0.75-inch cable.
Line extender amplifiers are re­
quired at more frequent intervals,
when using smaller diameter cable.
Since each amplifier contributes
distortion and noise, there is a prac­
tical distance limit between the head
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Fig. 1
Conventional
CATV System.

Fig. 2 System
utilizing HF (sub­
VHF) transmission
through trunk line,
including one off­
the-air and one
locally originated
program.

Fig. 3 Microwave
trunk or extender
system, using one
TV channel per
microwave
channel.
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end and the furthest subscriber.
This is the major CATV system
limiting factor with regard to over­
all system length.

Because of this limiting factor,
the head end must be located within
a few miles of the community to be
served. And perhaps a better head
end site farther away cannot be
utilized. Nor, is it always practical
to extend the distribution network
to neighboring communities in di­
rections away from the head end.

Therefore, it is necessary to in­
stall more head ends than would
be required if cable transmission
distance could be extended. It would
be economically advantageous to
utilize a single head end to serve a
cluster or series of communities.

The problems could be resolved
by stretching the trunk line if that
were feasible. It is being done now
in some systems by translating signal
frequencies at the head end from
VHF and UHF to HF (also called
sub-VHF) for transmission to the
start-of-distribution point, as i!lus­
rated in Figure 2. There, the signals
are translated back to regular TV
channel frequencies. Instead of in­
serting locally originated programs
at the head end, they can be fed
into the system at this point which

. ~7-j
·;)-

(FT~ FREQUENCYTP.ANSLATOR OR LOOP AND LOCAL • • J
DEMODULATOR AND MODULATOR) PICKUP INPUTS ~

Fig. 5 System employing individual trunk cable for each channel. ·::

may be more accessible, particularly
for live programming.

By transmitting signals through
the trunk line cable at frequencies
below 50 MHz, the trunk can be
longer since fewer intermediate am­
plifiers are required. At 50 MHz,
transmission loss is 43% of what
it is at 200 MHz.

How About Microwave?
An alternative is to use micro­

wave to feed signals from a distant
head end to the start-of-distribution
point, as illustrated in Figure 3.
Since each TV channel requires one
microwave channel, the limitation
here is the number of microwave
channels available to any one li­
censee. Microwave requires a line­
of-sight transmission path (direct or
via reflectors) and can be affected
by aircraft and, in the 12-GHz band,
by rain. Microwave antenna tower
costs can be astronomical. But in
some areas, where microwave chan­
nels are available, microwave can
be the most economical and prac­
tical way to transmit signals from
a remote head end.

Another technique, utilizing FDM
through a single coaxial cable that
is practical today was developed by
the author's consulting firm. The

. " . '' ..•............
.,"""-il',t~ .,,
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"

REMOTE
HEAD END

HF
BAND

SIGNALS

Fig. 4 System with multiple trunks fed from hub head end.
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task was to design a CATV system
for a city with a population of ap­
proximately one million. At first,
it seemed apparent that four or more
independent CATV systems would
be required, each serving their own
areas and linked by microwave for
distribution of locally originated
programs.

It turned out that at the time
there were not enough vacant micro­
wave channels in the area for the
head end linage system which would
be required for transmitting several
locally originated programs to the
head ends. Instead, of four or more
head ends, it was determined that
only one head end should be used
and that it should be in the center
of the city. Instead of the usual sin­
gle trunk line cable, there would be
eight. The head end would be in the
hub, as shown in Figure 4. Thus
the intracity trunk lines could be
kept within practical length limits.

Another alternative was proposed
by the author's firm which was
asked by a client to tell him how to
transmit several TV channels to four
communities outside the U.S. over
a total distance of over 100 miles,
without using microwave whose use
is not permited in the country in­
volved. In the future, the answer
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WHY BE LIMITED?

PNEUMATIC PEDESTAL
VINTEN PEDESTALS GIVE
20" MORE RANGE - 10" HIGHER* -
10" LOWER THAN ORDINARY PEDESTALS
Vinten Cam Heads and Pneumatic TV Pedestals offer
greater range and flexibility than any other equipment
available.
A choice of two pedestals complement the famous
Mark Ill Cam Head; Type 556 with standard 20" lift and
Type 419 with a full 30" travel (more than any other
pedestal). Vinten's pneumatic design provides unequaled
ease of handling. Each will carry up to a 430 lb. load,
fully counter-balanced and allows finger tip lifting and
combined crab steering for operational efficiency.
We know you will agree, Vinten Pneumatic Pedestals
are worthy companions to the well-known Mark Ill Cam
Head which, unlike other cam heads, has accurate cam
profile to ensure perfect balance at all tilt angles.

TYPE 419 TYPE 556
SPECIFICATIONS PEDESTAL PEDESTAL

(Extended Range) (Standard Range)
Height and Range from
floor (Excluding Cam Head).

Low Range 26-56 ins. 32-53 ins.
'High Range 32-62 ins. 38-59 ins.

Minimum Width 33 ins. 33 ins.
Maximum Width 41 ins. 41 ins.
Maximum Load Carrying
Capacity (Including
Cam Head). 430 lbs. 430 lbs.
All Up Weight (Including
removable lead trim weights
for simulated teleprompter,
extra heavy zoom lens). 427 lbs. 391 lbs.
"With Optional Adaptor for those interesting high shots.

MARK Ill CAM HEAD
Maximum angles of depression and elevation ± 50".
Maximum load carrying capacity-in excess of 400 lbs.
Weight (Including Standard Pan Bar and Quick

Release Wedge Adaptor)-44 lbs.

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

Sole Distributor
in U.S.A.

§9¡1.iiJHliiNl!Al&Wil
35 CAIN DRIVE

PLAINVIEW, NEW YORK 11803 (516) 694-8963
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would have been PCM through
waveguide, But, now, the answer
was "use HF transmission through
several coaxial cables or a multi­
tube coaxial cable." The trunk
cables would convey TV signals at
HF to head ends at the four com­
munities where distribution would
be on regular TV channels.

A separate trunk line cable is
used for each TV channel in a sys­
tem designed by Ameco. At the
head end, each TV channel, picked
up there, is translated so as to oc­
cupy the 6-MHz space between 7
MHz and 13 MHz, and each trans­
lated channel is fed into its own
trunk line. Instead of a requiring
ten trunk line amplifiers, as would
have been the case if transmission
were at VHF, no amplifiers were
installed for the 4.2 mile trunk line
run.

The trunks feed into a distribu­
tion system hub, as illustrated in
Figure 5. At the hub, locally re­
ceived UHF TV channels and lo­
cally originated programs are com­
bined with the signals from the head
end, which are translated to VHF
TV channel frequencies. The com­
bined signals are then fed into a

VHF OR UHF-

conventional FDM coaxial cable
distribution network.

The DISCADESystem
Since then, Ameco has extended

this one channel-per-cable technique
to encompass an entire CATV sys­
tem. Known as DISCADE (Dlscrete
Cable Area Distribution Equip­
ment), the system utilizes multi-tube
coaxial cable for trunk lines.

Each cable within he multi-tube
coaxial cable assembly (Figure 6)
conveys only one channel, and each
employs its own amplifiers which
must have a bandpass of only 6
MHz instead of the 162 MHz or
more required of conventional 12-
to 21-channel capacity amplifiers.
Furthermore, trunk line amplifiers
can be spaced about one mile apart,
instead of at approximately 2000-
foot intervals, since each cable is
used for transmitting only signals
within the 7-12 MHz range, instead
of within the 54-216 MHz range.

The multi-tube trunk line feeds
into a pole-mounted area distribu­
tion center, directly or through two
or more area distribution centers
where each trunk cable is tapped
through a directional coupler which

introduces an insertion loss of ap­
proximately 1 dB. Each area dis­
tribution center can accommodate
up to 24 subscriber drops.

Subscriber receive rs are fed
through individual coaxial cables
with signal frequencies still within
the 7-13 MHz range. Each receiver
is equipped with an external chan­
nel selector unit which contains a
converter that translates the 7-13
MHz signals to a locally unoccupied
VHF TV channel. By means of the
selector, a subscriber can select any
one of the available program chan­
nels. The selector remotely operates
solid state switches at its associated
area distribution center.

The system is unique in that the
intercepted TV channels are trans­
lated in frequency at the head end
and each is transmitted through its
individual cable tube at frequencies
within the 7-13 MHz band. Locally
originated programs are also trans­
mitted in the same manner. The
cable transmission frequencies are
not translated back to a VHF TV
channel until they reach a subscriber
receiver. Only one channel is fed
to the subscriber's external channel
selector unit, whichever is selected

SUBSCRIBER DROPS

FTOR
DEMODiMOD

VHF OR UHF ')HF-
AREA ~TO OTHERAREA

t---+--+---1DI STRI BUTION DI STRI BUTION
CENTER CENTERS

SUBSCRIBER DROPS
HF VHF

LOCALLY
ORIGINATED
PROGRAM

(HFJ~-~-~
CHANNEL

SELECTORUNIT t---'----1
UP-CONVERTER

SUBSCRIBER LOCATION

FTOR
DEMODiMOD

Fig. 6 CATV system using individual trunk for each channel.
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by the subscriber. Thus, the receiver
does not see a host of channels, only
the one selected.

At 13 MHz, the transmission loss
through each tube of the multi­
channel trunk line coaxial cable is
only 0.8 dB per 100 feet (42.24 dB
per mile) at 72ºF. Since relatively
narrow band (6 MHz) amplifiers are
used, they can be spaced about one
mile apart. No amplifiers are re­
quired in subscriber drop cables un­
less they exceed 2000 feet in length.

Multi-tube coaxial cable is obvi­
ously more expensive than conven­
tional single-tube cable. Although
only 40 percent as many amplifiers
are required per trunk line tube as
are required for a wide band system
utilizing a single coaxial cable. The
total number of amplifiers required
could be considerably greater. For
instance, a 5-mile conventional
wide band trunk line carrying 12
TV channels, would require from 12
to 14 amplifiers. The multi-tube HF
system would require 4 to 6 ampli­
fiers or a total of 48 to 72 ampli­
fiers. But, the signal quality would
be better. Ameco claims more than
100 dB of isolation between cable
tubes which is much greater than

OTHER
CHANNELS

February, 1970

the isolation between channels in a
wide band system. Furthermore,
failure of one amplifier would knock
out only one channel, not all 12.

A variation of the Ameco scheme
could consist of using individual
single-tube coaxial cables to dras­
tically cut both the trunk line trans­
mission losses to about 1O dB per
mile and the number of amplifiers
required. But the cost of cable
would be quite significant.

Developing PCM
The big stretch may not be eco­

nomically feasible until PCM equip­
ment for TV transmission becomes
available. In PCM, the TV channel
information is interleaved and trans­
mitted serially, not in parallel as in
existing CATV systems. At each re­
peater-amplifier the digital signals
are regenerated; very little distortion
is introduced. Hence, the signals at
the far end of the trunk cable are
of almost the same quality as they
are at the head end.

Since TV receivers are analog
devices, it would be necessary to
convert intercepted and locally orig­
inated program signals into digitally­
encoded form for trunk line trans-

l10-30 MILESJ

LOCALLYORIGINATED ___.__
PROGRAM

mission, and back into analog FDM
form at the start-of-distribution
point, as illustrated in Figure 7.

Development of PCM equipment
is taking place at the Bell Telephone
Laboratories and at Canadian Mar­
coni Company, parent firm of Kaar
Electronics Corp. which is based in
the U. S., as well as elsewhere.
Philco-Ford has developed a PCM
picture transmission system for mili­
tary use, but its cost is not in the
CATV operator's budgetary ball
park.

It is gratifying to note that CATV
technology is not standing still while
waiting for PCM and laser beams.
Vikoa, for example, made news
when it developed its "21-plus" am­
plifiers which, because of use of
push-pull amplification and other
circuit refinements, are capable of
handling 21 or more channels on
an FDM basis; 10 or more within
the vast wasteland between 108
MHz and 174 MHz. And Ameco's
DISCADE approach offers unique
possibilities, not so much from the
standpoint of increased channel ca­
pacity but, more significantly, from
the standpoint of better picture
quality.

VHF
VHF

CHANNEL
COMBINER

VHF TO
1----+--- DI STRI BUTION

NETWORK

OTHERCHANNELS ---- VHF

Fig. 7 System employing PCM and waveguide trunk.
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Closing the gap with OJT
By Dwain A. Christenson"

There is a considerable gap be­
tween the technical school graduate
and the competent broadcast tech­
nician, which generally must be
bridged by on-the-job training and
experience. While larger broadcast­
ing companies can afford to hire
only highly skilled technicians with
vast broadcast experience and to
finance some supplementary train­
ing, the majority of the smaller sta­
tions must provide on-the-job train­
ing. So it is that many supervising
engineers are faced the the respon­
sibility of running an efficient op­
eration and an effective work-train­
ing program.

The technician, experienced or in­
experienced, who is not functioning
at an efficient level represents a Joss
*Medical Lake, Washington.

to the company. Each technician's
operational aptitude and habits, his
ability to diagnose trouble and make
temporary repairs of defective
equipment in an emergency, to set
up equipment for optimum sound
or picture reproduction, or even his
personal appearance have a direct
effect on the station's image and, in
turn, affect sales. Thus, on-the-job
training plays a significant part in
an efficiently managed technical op­
eration and is a vital element for the
competitive local station which seeks
a first-class operation.

An effective OJT program should
help management accomplish at
least three important goals. Profic­
iency of personnel in both opera­
tional and technical spheres is im­
portant because the majority of
"troubles" are minor in nature­
blown fuses, loose AC plugs, wrong
video or audio patches, and minor
adjustments on equipment. It is im­
perative that every engineer be a

SWITCHEF!
Name John Doe

Shift 3 - 12 p.m.

Lunch 7:30 - 8:30 p.m.

Daily Operational Hours Total 6

Daily Maintenance Hours 8:30 - 10:3C ·p.m.

3 - 7:30 10:30 - 12:0C n,m.

Total 2

Ass í gnment '!'ime Initial &
for Period Work Date of

Maintenance .ii.Hotted Uni~s Completion

'

Spec i fie Duties:

l. Clean film projectors daily,

2. Check daily the oper-aví.ona., cond í tií.on of all projectors, film chains,

color cameras, VTR mat'hines, stadí.o to tra.1sr.1itter links, and mí seel-

laneous eq_uipmentwhich have a si¡mi ficant: role in. the operation.
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Fig.. 1 Technician's Assignment Sheet.

capable trouble shooter. Operations
are certain to improve when person­
nel are technically alert. An effi­
ciently organized and operated de­
partment, includes routine mainte­
nance of equipment, equipment
modification, and a workable system
for remaining technically current in
the broadcasting field. You must
provide an effective basis for evalu­
ation of personnel in the areas of
ability, productivity, attitude and
appearance. The following are some
practical suggestions for on-the-job
training which have been tried with
favorable results.

Departmentalization
By dividing the technical portion

of the station into sections (such as
film department, switch-loader, cam­
eraman, radio, video and tape ma­
chines, audio equipment, TV equip­
ment and miscellaneous, shop and
bench repair, and transmitters) an
efficient system can be set up where­
by the need for direct supervision
can be lessened. Each department
would routinely submit to the super­
visor brief periodic reports or check­
lists of what has been done for a
given time period, and by whom.
This report would also provide the
supervisor with a valid evaluation
of the individual technician's pro­
duction and ability.

A basic work outline made up
for each department could be used
by experienced technicians in the
department to assist in training new
personnel, and it would also delin­
eate job responsibility so that each
technician would know exactly what
is expected of him.

Work Unit vs. Man Hours
Charts can be made up covering

each job assignment within the de­
partment, listing the specific duty
and the corresponding time allotted
to perform the task. This would pro­
vide management with an accurate
reference to determine manpower
needs, a blue print for use in deter­
mining specific job assignments for
different men, and an effective tool
for measuring each man's perfor­
mance. If such a system is not al-
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ready in use, it would also help
management to account for present
utilization of each man's time. As­
signment sheets for each technician
within the department could then be
made up and posted (Figure 1). In
Figure 1, this man would be able
to devote 1O hours weekly to main­
tenance, 43 hours monthly and 516
hours yearly. Yet chances are that
without constant supervision or a
check list such as this the major
part of those 516 hours might be un­
accounted for because of misman­
agement of time.

Supervisor-Trainer and Crew
A system which can also be ef­

fective is for the supervisor to as­
sume the major responsibility for
training new men. (This presuposes
that he already has an efficient op­
erational team.) His responsibilities
would be to maintain a quality op­
erational team, train new men, su­
pervise maintenance of equipment
and modification of installation as
necessary.

D. Waymire, chief engineer at
KHQ AM-FM-TV, Spokane, Wash­
ington, uses this system in his highly
efficient operation. He schedules the
majority of his men (except for a
skeleton crew) during the day shift;
assigns specific men to specific pro­
jects; assigns a team of two men
(one experienced and one less ex­
perienced) to "float" to keep things
running; crea ting an atmosphere
which encourages discussion and
freedom of expression; and brings in
projects which expose and familiar­
ize the crew with integrated circuits,
transistors, etc. The personnel at this
station have designed and built a
number of highly sophisticated
pieces of equipment as a result of
this program.

Job Rotation System
Another system which works well

in some instances is to assign tech­
nicians to various departments on
a rotational basis for specific time
periods in order that they refresh
their knowledge of the over-all op­
eration. Job assignment charts
would be essential under such a sys­
tem, both for covering operational
duties and for regular maintenance
of equipment.

Warren Pritchard, chief engineer
at KREM AM-FM-TV, Spokane,

February, 1970

has incorporated job rotation into
his training program. He uses both
day and evening supervisors: How­
ever, he utilizes the rotation method
periodically to help both the em­
ployer and the employees become
aware of individual interests and
abilities, and then seeks to utilize
these abilities to their fullest.

Pritchard feels men who have a
grasp of the over-all system and
have worked with it from one end to
the other fit in as parts of an engi­
neering team which can work to­
gether more efficiently. But he also
seeks to maintain a rapport with
his men which will allow them free­
dom to find their niche, to specialize
and express some of their own de­
sires and ambitions. He realizes that
for the company's welfare as well
as the individual, the employee must
feel he is truly productive.

He also states, "This system has
provided added benefits. Some of
the key men in the production and
program departments have worked
up through the engineering depart­
ment. Their full understanding of
technical department capabilities has
proven to be a great asset to the
overall operation of KREM."

The Buddy System
This method works well for or­

ienting new men and can also fit
into the departmental system already
outlined. A new technician would
be assigned to an experienced man
for a given time period, using a
check-list of items to be covered.
Under this system the new man is
trained and the older man has an
opportunity to refresh his knowl­
edge.

Key Man Approach
Some personnel are more tech­

nically involved than others, and
these individuals can be utilized to
great advantage in OJT programs,
equipment modification and keep­
ing the company current with de­
velopments in the broadcasting field.
Money invested in sending a key
man to a school or seminar can be
multiplied by having him outline
the material covered and present it
to the other personnel, either as a
group or on an individual basis.
This idea could be expanded to in­
clude research projects.

Warfield, Television Operating

Center supervisor for Pacific North­
west Bell in Spokane, put it this
way: "Over the past ten years of
practicing OJT we have found much
to be desired in the Buddy System
due to such things as poor attitudes
of older personnel and the threat of
job security to the older men by the
younger men. Since we switched to
the Key Man approach, the divi­
dends have been much better. We
take a man we feel has supervisory
potential and give him a practical
problem, the OJT of new person­
nel. He undertakes the project with
full knowledge that he is under con­
sideration for management. We also
give him some financial remunera­
tion for his efforts."

Seminars
Seminars can be used in a variety

of ways such as: (a) classes relating
to a particular piece of equipment
or explanation of a new system; (b)
an individual study program utiliz­
ing taped audio or taped video pro­
grams on a particular subject, such
as "Understanding Video Tape Ma­
chines" or "Test Signals Used by the
Television Industry to Standardize
Transmission." For on-the-job study
assignments a written summary or
oral quiz might be administered to
test the trainee's grasp of the sub­
ject matter. Also, area seminars can
be arranged where several stations
might combine efforts and pool
manpower to conduct classes or
even engage qualified teachers, such
as company representatives from
leading equipment manufacturers.

Reference Library
This is an important aspect of an

effective on-the-job training pro­
gram. The library should be well
organized, and some major areas to
be included might be, equipment in­
struction books, books on electronic
theory, such as "Wave Propaga­
tion", block diagrams and charts of
all systems, current electronic mag­
agines and copies of convention
technical papers. Home study and
some on-the-job study will be a
natural outgrowth of an interesting,
well-planned training program.

Visits to other facilities and plants
which relate to the broadcasting
business can also be effective. Such
visits help to stimulate interest on
the part of the men and often cause
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Name

O-Outstanding s-satisfactory

Date ----------

NI-Needs Improvement

o S NI NI
Workman
~ob Attitude
B. Work Habits
C. Learning Ability
D. Personal Appearance

Technical Standards
A. Apparatus
B. Circuitry
C. Wire Work
D. Tools, Test Eqpt,
E. Instructions

COMMENTS

FOLLOW UP

o s
Production

A, Time
B. Job Planning __
.c. Quantity
D. Completeness __

Reporting
A. Records
B, Reports

Fig. 2 Periodic evaluation form.

them to take more pride in their
own operation. And it also keeps
them aware of advances in the field.

Another advantage is that they
often get new ideas and find an­
swers to problems they have been
struggling with. To make such trips
more effective, a discussion time
allows the men to digest what they
have seen and relate it to their own
operation. This might be done at a
luncheon or in some other relaxed
setting.

Personal Appearance
There is a correlation between

one's personal appearance and the
pride one feels for his work. About
three years ago Bill Vandermay,
chief engineer at KATU-TV, Chan­
nel 2, Portland, Oregon, included
dress shirts, ties, shined shoes and
pressed dress pants as uniform of
the day for his crew of engineers.
He feels that as a result the men
have gained a new sense of dignity
and that morale is better. He states
that many customers have ·compli­
mented his crew members for their
sharp appearance. The men have
taken greater pride in their work as
a result of this emphasis on their
appearance. (Some plants also have
a supply of shop coats or jackets
with the men's names and station
emblem for use as an optional part
of dress).

Employer-Employee Relationship
Ron Valley, chief engineer with
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KSPS educational TV in Spokane
states, "A man's job is very sacred
to the individual and should be
treated as such by the employer.
After all, he is probably feeding
four or five dependents and obli­
gated for house and car payments.
Many times problems compound
themselves as an outgrowth of frus­
trations on the part of the employee,
all due to a lack of tact or diplom­
acy by the employer in handling
these interpersonal relationships."
Valley places the employer-em­
ployee relationship near the top of
his priorities, and he wants two
things from his men, their respect
and confidence. He emphasizes that
a man must feel that he is impor­
tant and accepted by the employer.

As an example, Valley cites a
situation in which one of his em­
ployees who was offered a job by
another firm came to him and vol­
unteered this information. Together
they discussed the matter and the
man realized it was to his own ad­
vantage to remain with KSPS. Lack
of communication could have cost
him this advantage and cost the sta­
tion a good man in whom many
hours of training had been invested.

Every six months Valley gives
each man a written exam and to­
gether, in the privacy of his office,
they evaluate the results and the
man's over-all performance. Con­
versations between himself and his
men are of utmost trust and confi­
dence.

Evaluation Plan
Evaluation by management of the

program and of individual techni­
cians' work is an essential part of
an efficient operation. Personnel
evaluation, as far as productivity is
concerned, would be done on a reg­
ular basis from the work schedule
charts, perhaps quarterly, semi-an­
nually or anually. A periodic evalu­
ation form (Figure 2) to be filled
out by supervising personnel and
discussed with the individual tech­
nician might also be utilized. Such
information would also be valuable
to new supervisory personnel.

Filing System
Orderly maintenance of records

is a most important part of an effi­
cient operation and training pro­
gram. This should include individual
personnel records, project assign­
ments, equipment maintenance
schedules, etc.

Most personnel are more satis­
fied with their jobs when they can
see accomplishment resulting from
their efforts. However, some trainees
become frustrated and belligerent
when management constantly com­
plains about lack of productivity,
heaps unrealistic assignments upon
them without allowing specific time
for completion, or conducts the op­
eration in a poorly organized man­
ner. They resent being held ac­
countable for a poor system.

In conclusion, careful planning
and consistent adherence to the pro­
gram can result in a more efficient
operation and in better staff rela­
tions. These factors all add up to
higher profits in a highly competitive
industry.
Editor's Note: Each station training
program must take advantage of the
individual talents available. And it
is precisely this need and the de­
sire for a low turnover, efficient
staff that makes these OJT pro­
posals vitally important. After a
staff has undergone several person­
nel changes, problems can erupt be­
cause the old system does not fit
the new people.

Then too, we can complain about
the paper work. A deamon to be
sure, but when handled judiciously,
becomes a training proof of per­
formance.
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Ves, YOU can reduce
.your risks of heart attack

While scientists are searching for cures, everyone can take
these simple precautions: see your doctor periodically; reduce if
overweight; eat foods low in saturated fat and cholesterol; stop
smoking cigarettes; control high blood pressure, and exercise
regularly.
You also reduce your risk when you give to the Heart Fund to

support your Heart Association's program of research, education
and community service.

GIVE... so morewill live©
HEART FUND ;

®

Contributedby the Publisher
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Fig. 1 A U.S. military policeman stands guard at the entrance of the main gate to the
key AFVN station, which is located in Saigon.

Vietnam Network
Moves On Automation
"S-Day" came in October in Sai­

gon. Late in the afternoon
the 19th, a button was pushed
at the Saigon studios of the
American Forces Vietnam Network.
Instantly relays clicked, reels began
to spin, and throughout the Saigon
area red lights glowed on stereo FM
radios. For the first time Americans
serving in Vietnam received stereo­
phonic music on their FM multiplex
radio receivers.

The stereo sounds at 99.9 on the
FM dial came from a Gates Auto­
matic Tape Control system. AFRS­
Vietnam staff, however, generally
refer to the big machine as "The
Monster" or "PFC Gates" because
it can do almost anything a live
announcer can do.

In the beginning almost all audio,
transmitter and broadcasting equip-
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ment for AFRS was borrowed from
U.S. and Vietnam military and civi­
lian agencies. Spare parts and sup­
plies were obtained from various
military resources, and all military
personnel operating the station were
drawn from other units. The station
was operated by a five-man crew
and several volunteer announcers
and newsmen. The first radio pro­
grams were transmitted for 18 hours
a day. From this understaffed, and
equipment-short, beginning AFRT
Vietnam grew with the expansion of
U.S. Forces.

Small 50-watt repeating trans­
mitters were strategically placed
throughout the Republic where the
majority of American troops could
pick up the AFRT signal with trans­
istor radios. The number of these
repeating transmitters also grew

with the expansion of U.S. Forces.
In the autumn of 1964 AFRT

Vietnam moved from the Rex hotel
to larger and better-equipped spaces
in the Brink BOQ, 101 Hai Ba
Trung, Saigon. In early December
of that year members of the Armed
Forces Radio and Television Ser­
vice staff made a visit to Vietnam
to inspect AFRT facilities. Their
report of this visit gives an idea of
the situation at that time: AFRT
broadcasts in Vietnam emanate from
studio facilities in Saigon, and are
rebroadcast by eleven relay outlets
throughout the country. According
to MACY estimates, 94 percent of
the assigned and deployed U.S.
military personnel in Vietnam are
within range of radio broadcasts.
The DOD team made personal ob­
servation at four of these outlets
and found the coverage to be inade­
quate due to the technical impair­
ment by equipment.

In February, 1965, radio pro­
gramming was expanded from 18 to
24 hours a day. The installation of
FM equipment in Saigon and the
commencement of special FM pro-
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gramming during afternoon and
evening hours was another step
toward expanded service. The big­
gest step made during this period,
however, was made in March, 1966,
when a new two-way Pacific link
was made between Saigon and
AFRTS, Los Angeles by underwater
cable. This enabled AFRT Vietnam
to receive West Coast programming
24 hours daily, and meant that
major sports events, important
speeches and top-rated special
events programs could be broadcast
in Vietnam as they are heard over
the networks in the United States.

Television made its debut in Viet­
nam in February 7, 1966. Initiating
he new service was a special pro­
gram including speeches by Premier
Nguyen Cao Ky, Ambassador Henry
Cabot Lodge, and General William
C. Westmoreland. This program
was recorded on video tape in the
airport terminal at Tan Son Nhut.
Cables connected the cameras in the

terminal with the Blue Eagle air­
craft which was parked close by.
Later a studio was set up in down­
town Saigon to produce the vídeo
tapes used for each Vietnamese
broadcast (channel 9). U.S. (chan­
nel 11) programming materials con­
sisted principally of top U.S. TV
network programs on l 6mm film
provided by AFRTS Los Angeles.

The Saigon station, in addition to
housing its own personnel, is also
the network headquarters for ad­
ministration, supply and engineer­
ing. The main studio building has,
other than office and storage areas,
an AM master control, FM master
control, news room, three radio pro­
duction studios, record library, TV
film library, telescine and kinescope
room, TV master control, and one
large television studio. Other prin­
cipal structures in the compound in­
clude a transmitter building which
houses two 25,000-watt TV trans­
mitters (channels 9 and 1 l ), a 1000-

Fig. 2 Air Force S/Sgt. George Goldstein giving "PFC Gates" a daily in­
spection.

February, 1970

watt AM radio transmitter and a
l000-watt FM transmitter, and a
generator building which has three
200,000-watt sync generators which
provide power for the entire facility.

An 80-foot television antenna,
specially designed to radiate signals
on both channel 9 and channel 11,
is mounted atop a 300-foot steel
tripod tower. The design of this
antenna gives an effective radiated
power of 240,000-watts in the
Saigon and surrounding areas.

As the television network build­
up proceeded, plans for improving
the radio signal in the country were
moving toward fruition. Although
the number of radio repeater trans­
mitters had increased to at least 22,
there were still areas of the country
where an adequate radio signal
could not be received. To solve this
problem, plans were formulated for
the installation of five large radio
transmitters throughout the country.
Three of these are 50,000-watt
transmitters to be located at Cat Lo
(for the Saigon and delta area),
Pleiku and Cam Rahn Bay. The re­
maining two are 10,000-watt trans­
mitters to be located at Qui Nhon
and Da Nang. Once operating, these
transmitters will provide a 5 mille­
volt signal throughout most of South
Vietnam, and a minimum signal of
adequate for the average small trans­
istor radio.

On June 1, 1967, the 10,000-watt
radio transmitter at Da Nang be­
came operational, thus making
Armed Forces Radio and Tele­
vision, Vietnam a true network op­
eration. Consequently, on July 1,
1967, the name, "American Forces
Vietnam Network" was adopted.

The network's Officer in Charge,
Army Lt. Colonel James E. Adams
commented that, "Automated broad­
casting systems have been proven
successful in the States and we think
they will prove equally valuable
here in Vietnam. The machines will
enable us to provide more and bet­
ter programming to our listeners
with a smaller staff."

Initially the automated Saigon
FM system began broadcasting
stereo music six hours daily from 6
p.m. to midnight. Plans are under­
way to extend the FM broadcast day
·in Saigon from its present 15 hours
to a full 24 hours with the machine
assuming much of the additional
burden.
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can be seen around the outer peri­
phery of the iris opening. Obviously
then, there must be some reduction
in the video output of the luminance.
channel from that which would be
present due to a larger iris opening.
With "open gate" conditions, this
reduction amounts to about ten
IEEE units. This condition, after
matrixing, is exhibited by oversat­
urated slide or "thin" (low chroma)
film reproduction, depending on the
station setup procedures.

In the past, we 'have always set
up our camera targets on the gray
scale using open gate slide light as
the standard. The rationale was this:
somewhere, you must assign a light
source to be the one against which
others are referenced. We then color
trim our film projector light sources
"open gate" to match the slide light
source temperature. Almost invari­
ably, a .20 Green matches the film
lamp to the slide lamp. This pro­
cedure, however, only matches tem­
peratures-the relative amplitudes
of the R, G, and B pulses as ob­
served on the oscilloscope parade.
The Y amplitude is a function of
the aforementioned iris/"ball of
light" situation and you will note
that it is about 10 IEEE units lower
on slides than on films.

Now, if the camera targets are set
so that Y, R, G, and B are equal
on slides, Y will be high on films
and films are under saturated. We
would set targets using film "open

Film Chain Over-Saturation
One of the minor problems asso­

ciated with the operation of a four
pickup device film chain is that of
the relative color saturation between
film and slides. This situation is
caused by the difference in size of
a 16 mm film frame and a 35 mm
slide and is aggravated by stopping
the camera lenses to obtain depth
of field.

Regardless of the fact that you
have accurately sized your film and
slide sources at the test jig ahead
of the relay lens, and even this is a
compromise on slides because they
are the wrong aspect ratio, the light
rays forming the images are arrived
at different angles. They start from
two different size sources and di­
verge at different rates. Hence, when
passing through the relay lens, they
converge at different rates.

This can be easily demonstrated
by holding a white card ahead of
one of the four camera lenses and
alternately projecting open gate film
and slide light onto the card. The
"balls of light" from the slide light
source will be larger.

On our G.E. P.E. 240 film chain,
it is factory recommended that you
stop the R, B, and G camera lenses
to F2.8 and the luminance (Y) cam­
era lens to FS.6. This provides
enough depth of field to accommo­
date various film thicknesses, front
or rear emulsion, without constant
light source re-focussing, equaliza­
tion of light levels on vidicon face
plates, and is a desirable operational
convenience.

Now observe the "ball of light"/
lens stop situation: On a film, the
smaller "balls of light" pass through
the R, B and G lens irises stopped
at F2.8 and also through the lurni­
nance iris stopped to FS.6. On a
slide, the larger "balls of light" also
pass through the R, B, and G irises,
but the smaller luminance iris open­
ing prevents some of the light from
passing through to the camera. Light

EXT CONTROL INPUT

Fig. 1 Normal encoder with unity gain
can take a control voltage at the input
to control gain.
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gate" light for Y, R, G, and B to
be equal and allow slides to fall
where they may, since we felt that
films contain a better flesh tone
standard of reference for the viewers
than do slides. In addition, we run
more films than slides.

This procedure led to a normal
film, over saturated slide condition.
Obviously, the reverse procedure­
using slide "Y" rather than film
"Y"-would lead to a normal slide,
under saturated film condition.
Either one is undesirable and the
normal switching between the two
sources gives rise to such questions
as "Why it is that when I adjust my
set for good color on films that
the slides look 'runny' (too much
color)?"

Some examination of the theory
and circuitry of the PE-240 sug­
gested a solution. The G.E. TV-112
Encoder provides for a remote
chroma level control at the operat­
ing position. This control is for
chroma gain and loss only, with the
center of the control being unity
gain. We felt that another knob for
operators to tum would lead to
more troubles that it would cure­
but why not an automatic device to

provide the necessary corretcion? A
relay-plus two zeners and two re­
sistors-one screwdriver adjust con­
trol and a minibox mounted on the
encoder.

The slide projector tally lamp on
the multiplexer (the lamp which in­
dicates where the mirrors are) will
close the relay and substitute a vari­
able gain control when anything
other than slides is in use. Now,
with the Y channel target set up on
slides for normal slide reproduction
(this formerly gave an undersatur­
ated film condition), switch the en­
coder to color bars and observe
proper setup of the encoder on bars.
Switch the multiplexer for film re­
production-this places the new
variable chroma gain control in the
circuit.

Adjustment
Adjust this control to cause the

chroma amplitude of the color bars
to increase ten IEEE units. Switch
the multiplexer back and forth and
observe that chroma is ten IEEE
units higher on film than on slides;
luminance remains constant. This
ten IEEE unit chroma gain on film
is just what is necessary to provide

510

20V
- 510

20V lOK

Pl Í¿---¿--¿---r¡
I I
L-------------1

U W V T
+24 7 -24 EXT

CONT
GE-4TVll2Al
ENCODER

TB-2 :1---r¡
L j

2 4

EASTMAN
MULTIPLEXER
MODEL 2

Fig. 2 Note that the relay coil receives 24 volts only when the mirrors of the multi­
plexer are in position for the slide projector. With the relay energized, slides only,
nothing is connected to the encode·r external control input. With the relay de­
energized, films only, a preset control voltage is applied to the encoder external
control raising the chroma gain of the encoder. Desired boost is about 10 IEEE
units.

February, 1970

constant, normal film and slide re­
production and provides a very no­
ticeable improvement on the air.

Dale Wolters
Chief Engineer
Station WZZM-TV
Kalamazoo, Mich.

PHOTO RESEARCH corp.
Division of Kollmorgen Corporation
"Photometric Instruments for Science

and Industry"
3000 North Hollywood Way

Burbank, California 91502 (213) 849·6017
Circle Number 24 on Reader Reply Card

"Quick! Circle ítem 6A on
the Reader Reply Card."

Shooting Color?

Color Temperature
and Footcandle
Meter Combined

Now you can measure
both intensity and
color temperature with
one meter! It's portable
and direct-reading!
Designed specially to help TV and MP
cameramen control studio lighting
for color photography. It's small,
compact and completely self-contained.
• Kelvin Scale: Oto 7000 K, ::±:50K
• llluminance Scale: Oto 1000 foot·

candles, ::±:10%
For complete illustrated brochure and
prices, write or phone:
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State Volt-Ohrn-Milliarnrneter both
are very impressive. Overall dimen­
sions of the cabinet are 51/s in. high
x 131/2 in. wide x 61A in. deep, and
the meter is 6 in. wide. (See Figure
1).
Nine ranges are available for the

AC and DC voltages, beginning in
decades of .15, .5, l. 5, and ending
at 1500 volts full scale. The DC
input resistance is 11 megohms on
all ranges. Accuracy is said to be
± 3% of full scale.

Separate 0-15 and 0-50 AC scales
are printed on the meter face be­
cause the readings are not linear

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

Heath Model IM2S
Solid State VOM

Specifications and physical size
of the Heath model IM25 Solid

~"'". ... .."'"• '~""• .
Ten • Spot Model 61OB Five• Spot Model 605B

... bringing a new dimension to
pushbutton broadcasting
Spotmaster Ten• Spot (holding 10 cartridges) and Five• Spot (holding
five) will reproduce any NAB Type A or B cartridge instantly at the push
of a button ... at random or in sequence. They may be operated manually
or incorporated into programmed automation systems, using one, two or
three NAB standard electronic cueing tones.
The Ten· Spot is designed for 19" rack mounting while the Five• Spot

is available either in an attractive walnut-finished case or with a 19" front
panel containing a cartridge storage cubicle. Both are backed by Spot­
master's iron-clad full-year guarantee.
For further information about these and other Spotrnaster cartridge tape

units, call or write today. Remember, Broadcast Electronics is the No. 1
designer/ producer of broadcast quality cartridge tape
equipment ... worldwide!

BROADCAST ELECTRONICS, INC.
8810Brookville Road, Silver Sprlnq, Maryland 20910;Area Code 301, 588-4983
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in the lower part of the scale, re­
gardless of the range used. Do not
use the DC scales to read AC volt­
ages, even though the full scale read­
ings may be the same. AC input

IM-25

resistance is 1O megohms shunted
by 175 pf, including the probe with
its shielded cable. Accuracy is listed
as +5% of full scale, and the fre­
quency response as ±2 dB from 1O
Hz to 1OOKHz.

The AC and DC milliammeter
has 11 ranges covering from .015 to
1500 mills at full scale. The in­
sertion resistance is different for
each scale and varies from IOK on
the .015 milliamp range to .1 ohm
on the 1500 milliamp range. Ac­
curacy is listed as ±4% of full
scale for DC, ± 5% for AC.

The ohmmeter function has 7
ranges from the low X 1 scale with
1O ohms in the center of the scale,
to the XIM scale with 1OM in the
center. Approximately + .07 volts
is the maximum that can appear at
the test prods during ohmmeter
tests.

The IM25 VOM can be operated
from 120 or 240 volts AC or either
50 or 60 Hz, or from self-contained
batteries. Twelve "C" batteries
power the AC and DC amplifiers,
while the ohmmeter requires a 1.35
volt mercury cell and 2 size C cells.
Since the power supply voltage for
both battery and line voltage opera­
tion is regulated by two zeners, no
difference in performance is noticed
between line and battery readings.

Precision resistors (1% tolerance)
are used for all voltage dividers.
The solid state IM25 components
include: 2 junction type field effect
transistors; 13 silicon transistors; 2
zener diodes; 4 crystal diodes; 1
silicon diode rectifier.

Conventional circuitry is used in
the DC voltmeter function up to
the output of the function and mode
switches. ("A" in the schematic of
Figure 2) The IM resistor, R42,
(in conjunction with Q5 and Q6
transistors that are wired as diodes)
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is a protective device to prevent
damage to the FET. An excessive
voltage will be shunted through Q5
or Q6 (depending on the polarity of
the overloading voltage). The FET
is wired as a source follower (equiv­
alent to a cathode or emitter fol­
lower) which gives no gain and is
coupled to the base of Q8. Q12
acts as a current regulator for Q7.
Q13, in Q8's emitter circuit, is also
another current regulator. Q14 and
Q15 are wired as series diodes and
are used as temperature stabiliza­
tion of Q8.

Q8 is direct coupled to the base

Fig. 1 Early wiring shows solid state
complement.

of Q9, whose emitter is part of the
bridge circuit that deflects the meter.
Rl 6 and Rl 9 are two arms of the
bridge, while the emitter of QlO
is the fourth element of the bridge.

Qll and QlO supply a high de­
gree of meter zero stabilization
against thermal and voltage drifting.
You will notice the emitter of Q11
is returned through the Q13 circuit
along with the emitter of Q8.

Most ohmmeters in VTVM's
make a voltage divider from a stan­
dard resistor and the external un­
known, apply 1.5 or 3 volts from
batteries and measure the voltage
across the unknown resistor. With
any ohmmeter voltage over about
.8 volts, it is possible to obtain
erroneous resistance readings in cir­
cuits containing diodes and transis­
tors. Heath solves at least part of
this problem by using an ohmmeter
circuit that never supplies more than
about .07 volts to the circuit under
test. Some reading will be obtained
with germanium diodes and transis­
tors, but silicon transistors and di­
odes will not conduct on such a low
voltage.

Unique also is the Heath IM25
ohmmeter circuit. Heath uses a

February, 1970

IM IN
PROBE FUNCTION

AND
MODE

SWITCHES

RANGE SWITCH
WITH VOLTAGE

DIVIDER
RESISTORS

Fig. 2 DC path in the IM-25 shown at top. Above, Fig. 3 shows layout of solid
state components on PCB.

We're very close
to a lot of famous people.

This close. And even closer. To the
Rock-ers and the Bach-ers. To the
string sections and the swing sections.

Because Neumann's U-87 is made
that way. It's the only condenser
microphone designed to work up-close
without distortion. And with absolute
fidelity.

It has three-directional patterns .
An overload protection switch. Base
rol I-off switch. And, of course, it has
the distinguished Neumann insignia on
the front-the world-famous standard
of excellence.

The U-87 also has one dis-advantage: We've had reports of lipstick on
the grille, because performers can get so close to it.

If you can put up with that, we promise you the greatest separation
and presence ever.

Cost: $336, including cable and mount, and then you're ready to com-
pare the U-87 with any micro- ~
phones you've ever used. You'll C3c:::>"""T""t--1~~
see, they don't even come close. 2 west 46<hs<~~º~;'w~~,R~~~~~~~7212ico 54111

Write today for our free brochure. 1710N. LaüeeeAve .Hollywood.Ca90046 (2 \ 3) 874 4444
In Canada J Mar Ltect-ootc s Ltd.

Circle Number 26 on Reader Reply Card
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the
most accurate

PIUS (Or
minus)
The solid-state BELAR
TVM-1 TVAural
Modulation Monitor is all
you need to accurately
monitor your TV sound
... program peaks and all. Only
BELARmeasures 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-1Monitor 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 ORminus, call Arno Meyer at

BE LAR
BELAR ELECTRONICS LABORATORY, INC., DEPT. BE-20
BOX 83, UPPER DARBY, PA. 19084 • (215) 789-0550

Circle Number 27 on Reader Reply Card
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~~I
PRODUCTS
(Continued from page 49)

transistor, fixed battery voltage and
an emitter resistor combination to
generate a constant current of about
7 mills. This current, flowing
through the 10 ohm 1% resistor,
gives a voltage drop of .07 volts for
all ranges. The internal DC ampli­
fier is adjusted by means of the
ohms calibrate control (not on the
front panel) so this .07 volts reads
full scale with no external resistance
across the leads.

Other advantages of the constant
current ohms circuit are constant
accuracy as the ohmmeter battery
ages, and no full-scale control is
needed on the front panel. Because
of the 7 mills drain in the ohmmeter
function, the meter should not be
left on "ohms" when the meter is
not in use.

Positive or negative DC voltages
can be read by throwing a polarity
reversing switch.

Circle Number 51 on Reader Reply Card

Production Console
Visual Electronics Corporation

introduced the "expandable" Model
Ml600 TV Production Console.
Manufactured in Visual's Pasadena,
California plant, the Ml 600 design
is predicated on a basic console with
two major additional features: TV
audio requirements completely satis­
fied, and maximum growth and so­
phistication as required at minimal
additional costs.

The basic console includes six­
teen in-line mixers, four submas­
ters, two output channels, power
supplies, one monitor selector, a 10
watt monitor amplifier and a sep­
arate cue module. Balanced cir­
cuitry is used throughout the con­
sole for specification compliance
with predictable consistency. Op­
tional modules can be factory in­
stalled or customer incorporated
within minutes. Space is also pro­
vided for additional power supplies
and an additional monitor amplifier.

Circle Number 52 on Reader Reply Card
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SCA Generator
The McMartin M-103 SCA Sig­

nal Generator is a precision instru­
ment designed for use in multiplex
service in conjunction with FM
broadcast transmitters.

Completely solid-state, using sili­
con devices throughout, the B-103
uses temperature-compensated inte­
grated circuitry with guaranteed sta­
bility of the B-103 at 75 kiloHertz
of better than ±200 Hertz. This
compares with the FCC require­
ment of ±500 Hertz.

The B-103 covers the range of
20 to 75 kiloHertz. Models for 41
and 67 kHz operation are standard.
Other frequencies within the above
range can be furnished on special
order.

Adjustment of proper audio input
levels has been greatly simplified in
the B-103. A peak flasher is pro­
vided for setting program input
levels. The flasher operation is ad­
justable over a 50 to 120% modu­
lation range with switch selection
of either ±4 or ±6 KHz subcarrier
deviation systems. The operating
characteristics of the peak flasher
are essentially identical to those used
in FCC type approved SCA modu­
lation monitors. The B-103 peak
flasher, coordinated with a type­
approved SCA monitor flasher, in­
sures rapid, proper modulation ad­
justment of the subcarrier and eli­
minates the inherent ballistics prob­
lem presented by average-reading
VU meters.

Electronic muting, with adjust­
able mute level, mute delay or dis­
able function is employed.

Circle Number 53 on Reader Reply Card

Solid State
Triggered Sweep Scope

Leaders latest entry into the solid
state oscilloscope field is the LB0-
501. The 5" scope has a bandwidth
of DC to 1O MHz making it ideal
for every phase of color TV servic­
ing. Its rugged construction makes
it suitable for continuous labora­
tory and production line testing.
Features such as triggered sweep,
calibrated vertical input and cali­
brated time base, puts the instru­
ment into the professional category.
A size and weight reduction has
been effected by the extensive use
of semiconductors including a new
solid state high voltage power sup­
ply.

DC coupling enables the user to

February, 1970

For the Program Director who wants everything ...

Total Automation means:
o Pre-programming uo to 24 hours in advance

from
o 12 separate audio sources

with the new

The new AR-1000 is an all solid-state, modular designed, total
automation system that providles the ultimate in programming
flexibility to meet any format requirements. It permits any station
to readily individualize its programming up to 24 hours in
advance, from up to 12 audio sources, and enables format
changes to be made quickly and easily. The AR-1000 features
all plug-in circuit elements, independent power supplies, photo­
cell audio switching with full overlap, and built-in facilities for
network joining. For real-time program logging, an all solid-state
digital logger is also available.

NOi AVAIUBLE ... I'
... RANDOM SELECTION
OF ª8Q&EVENTS Fllill
UPJO 9 CAROUSEL~f
o
Q
o

mnmmo•- .-.~ _,
•o

~
kpir~ct vísuat display of, ct.1crre+t
~~1~d8,pe~!fvent. 1, ¡
!,All solid-state memories for
ihigh relia~ilUY .

¡compact !5v.i" panel ttiight

For complete information, write or call:

BROADCAST PRODUCTS COMPANY, INC.
12330Wilkins Avenue Rockville, Maryland 20852 {301)933-3400
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make precise measurements in the
DC millivolt region where a meter
becomes useless. The triggered
sweep makes it useful for viewing
complex waveforms. Special sweep
positions for viewing horizontal and
vertical TV are provided. Among
the conveniences offered are a
lighted graticule, sharp rise time cal­
ibration square waves and a tilt
stand for easier viewing. The verti­
cal sensitivity is 20 MV pp/cm and
bandwidth is DC to 1O MHz. Trig­
gered sweep range is from 0.2 us/cm
to over 0.2 sec/cm.

Circle Number 54 on Reader Reply Card

Unity Grain Delay Line
A unity gain delay line developed

by Andersen Laboratories elimi­
nates the need for cables and the
associated equalizers and amplifiers
necessary when cable is used to
provide delay. The delay line is
continuously variable, and produces
delays equivalent to 200 feet of
cable.

Delay is produced by electro­
magnetic means. Turning a selector
screw provides a range of O to 280
nanoseconds. Frequency range is 30

Hz to 5 MHz, fully equalized over
the entire frequency and delay
ranges.

The circuit has a self-contained
power supply which operates on
JOO to 130 YAC, 50 to 60 Hz.
Gain is adjustable ± 3 dB. Band­
width across 5 MHz is flat to 0.1
dB. Package size is 2% x 51;4 x 10
inches.

Circle Number 55 on Reader Reply Card

Color Camera
A three-vidicon color television

camera with built-in viewfinder,
priced at $7,500, and immediately
available, has been placed on the
market by International Video Cor­
poration.

The IVC-90 is the lowest priced
color television camera available to­
day and makes economical color
television production a reality for
CATV and closed-circuit users.
The IVC-90 combined with the
IYC-600-C color videotape re­
corder and a color receiver, provide
a complete live color recording and
playback system for less than
$10,000.

The new self-contained camera

~!.:~~Dt~
A DIVISION OF COMPUTER EQUIPMENT CORPORATION

1!5951FLORIN-PERKINSROAD SACRAMENTO,
CALIFORNIA 95828 (916)383·5353

Circle Number 38 on Reader Reply Card

MOBILE BROADCAST VAN HEATER

MODEL 201
FORCEDAIR HEATER
(specials built to order)

VALAD ELECTRICHEATINGCO.
71 Courtlandt St. Tarrytown, N.Y.

• 201 Heater is built to Military specs.

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

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

• Also available is our lightweight & Mobile
Food Warming equipment available for re­
mote sites.

• Write for full catalog on our electric space
heaters & food warming equipment.
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utilizes solid-state circuitry and is
compact and lightweight for porta­
bility. It features a permanently
aligned optical system. Built-in in­
tegrated sync generator and encoder
provide encoded outputs from a
single coaxial connector. The cam­
era may also be used with an ex­
ternal sync generator and encoder.

Control panel is located below
the viewfinder and permits the op­
erator to adjust camera master gain
and pedestal and individual R, G
and B target and pedestal. Provis­
ion is also made for remote opera­
tion of an IVC videotape recorder
from the camera control panel.

An optional intercom module
(plugs into right side of camera)
terminates on a jack in the rear of
the camera and connects the cam­
eraman with the control room via a
standard Western Electric headset.
Two tally lights, one on top of the
camera and one inside the view­
finder hood, are standard equip­
ment.

The basic camera is supplied
with three separate mesh vidicon
tubes; 6: 1 zoom lens; mechanical
extension of focus, zoom and iris;
50 pin Cannon connector with 25
feet of video cable; and AC power
cord.

Circle Number 56 on Reader Reply Card

CATV Converter
The AEL Suburbanite Converter

makes it possible to add seven addi­
tional Super-Band channels to your
12 channel system. The Suburban­
ite has been designed for use in
CATV systems where the ambient
signal levels from off-the-air chan­
nels are not too strong. With a sys­
tem using the new AEL Super­
Band® amplifiers with expanded
bandwidth out to 270 MHz, addi­
tional channels can be carried with­
out distortion and beat problems.

The AEL Suburbanite converter
is designed to deliver to a conven­
tional TV receiver signals on the
regular 12 channel broadcast as­
signments (channels 2 through 13)
and, in its alternate mode, the Su­
burbanite will block convert all
seven of the Super-Band channels
into the tuning range of standard
VHF tuner. The Super-Band chan­
nels are converted to Channels 7 to
13, thus adding seven additional
channels. This broad band conver­
sion requires no individual fine tun-
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ing after initial set up; only stand­
ard TV set tuning.

Circle Number 57 on Reader Reply Card For

More

Information

on Products

Trencher
Ditch Witch has introduced a

new 37-horsepower trencher, the
R-40. In size, the R-40 is the sec­
ond largest Ditch Witch-between
the 30 horsepower V-30 and the
60-horsepower R-60. The R-40 is
powered by an air-cooled Wiscon­
sin engine and has a maximum
trenching depth of six feet, a maxi­
mum width of twelve inches. It is
a rubber-mounted, four-wheel-drive
unit.

Planned attachments include a

Use BE's

Handy

Reply

Card

GET COMPLETE DETAILS
about the products

advertised or described
in this issue.,.

Use Free Inquiry Card.
Be sure to include your name and address

REELS&
SPOOLS

FOR CABLE HANDLING
No matter what type of cable you use,
Hannay offers the widest range of reels
and spools for live cable handling or
storage. All reels are available with manual
or power rewind options to make your
job easier.
Send for Catalog H-7001-EC for detailed
specifications and prices.

Circle Number 21 on Reader Reply Card
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"Want a Good Job
in Broadcasting?

You'll Need a
First Class FCC License:'
Matt Stuczynski knows. He's the Senior Transmitter Operator of
Radio Station WBOE. His story is typical of hundreds of men who
have used Cleveland Institute Training as a springboard to success
in Broadcasting. Here's what Matt says about Cleveland Institute:
"I giveCleveland Institute credit for my First Class FCC License.
Even though I had only 6 weeks of high school algebra, CIE's
AUTO-PROGRAMMED'"' lessons really made electronics
theory and fundamentals easy. After completing the CIE course,
I took and passed the First Class Exam. I now have a good job
in studio operation, transmitting, proof of performance, equip­
ment servicing. Believe me, a Commercial FCC License is a
'must' for a career in Broadcasting."

If you want rapid advancement in broadcasting, the first step is a
First Class FCC ticket with your name on it. And Cleveland Insti­
tute Home Study is a fast, economical way to get one. What's more,
CIE backs their licensing programs with this money-back warranty:
"A CIE License Course will quickly prepare you for a First
Class FCC License. If you complete the course but fail to pass
the exam on your first attempt, CIE will refund all tuition."

With Cleveland Institute you get your First Class FCC License or
your money back! Send coupon today for FREE book or write to
Cleveland Institute of Electronics, 1776 E. 17th St., Dept. BE-62
Cleveland, Ohio 44114.

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

" MAIL COUPON TODAY FOR FREE BOOK
@

eIE Cleveland Institute
of Electronics

1776 East 17th Street, Cleveland, Ohio 44114
Please send me your FREE book, "How
To Get A Commercial FCC License."

Address~----------------------~

City State ip _

Occupation ge _

D Veterans check here for GI Bill information
AccreditedMemberNationalHome StudyCouncil
A Leader in ElectronicsTraining ... Since 1934 BE-62 J

-----------------------------------Circle Number 30 on Reader Reply Card
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front- or rear-mounted backhoe,
front or rear mounted vibratory
plow, boring unit and selective
trenching attachments. The R-40
offers all the features made popular
by other Ditch Witch units-the op­
erator can vary the hydraulic speed
independently of the four selective
mechanical digging chain speeds,
plus reverse; positive-power steer­
ing; unmatched operator conve­
nience, comfort, safety and visibility.
The R-40 complements the broad
line of Ditch Witch trenchers rang­
ing from 7- to 60-horsepower, both
rubber and track mounted.

Circle Number 58 on Reader Reply Card

Portable Studio
The PORTA-STUDIO (Model

TPC-100), designed to simplify set­
up for remote television produc­
tions, has been introduced by Tele­
Marion, Inc., announced Lyle O.
Keys, president of the Salt Lake
City manufacturing firm. Two port­
able cases may be equipped with
virtually all video and audio switch­
ing and control apparatus necessary
for remote pick-ups.

Components may include such

TeleMation equipment as a TMV-
650 MULTICASTER Video Con­
trol Center, an audio mixer, and
the TSE-1 OOA Screen Splitter with
fader bars. A second PORTA­
STUDIO may be equipped with two
9" video monitors for program and
preview, and a TMY-529 Wave­
form Sampler for easy camera set­
up and monitoring.

When equipped with a TMY-
650 Video Control Center, the
PORTA-STUDIO can accept up to
six separate video inputs. The
MULTICASTER incorporates a
three-bus switcher (two mixer buses
and programming and a separate
preview bus) and offers master ped­
estal and gain control for remote
operation of the Tele-Mation TMC-
2100 Cameras. The TSE-IOOA
Screen Splitter provides special ef­
fects such as corner inserts and
vertical and horizontal wipes.

Program, preview and waveform
monitoring is also possible by add­
ing a second unit equipped with
video monitors and TMV-529
Waveform Sampler. A TMV-529
permits display of the camera wave-

The Perfect Log
STANCIL-HOFFMANR-70

24 HR. 4 TRACK RECORDER

Here's a full 24 hour, 4 track logger that's so compact and versatile you
can take it anywhere to handle any assignment with 100% dependability
or rack mount it in the studio. A remarkable new series of silicon transis­
tor plug-in amplifiers makes the R-70 the most versatile ever-AGC, recall,
full remote or automatic control, stereo, fail-safe, synchronoustime injection,
etc. 4 channels round the clock, complete on just one 7" reel of lj,¡" tape.

WRITE NOW FOR SPECIFICATIONS AND PRICES.

STANCIL-HOFFMAN CORP.
921 NORTH HIGHLAND, HOLLYWOOD. CALIFORNIA 90038
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form on the viewfinder or video
monitor.
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Mixing Console
Gothan Audio Corporation an­

nounces the availability of what is
undoubtedly the first mass produced
major recording studio and broad­
cast console involving complete
equalization, echo, filter and pan
pot facilities.

The STUDER Model 089 is a
compact twelve input, three channel
studio and remote console of modu­
lar plug-in construction, totally in
silicon solid state technology. It is
complete even to such periferal sys­
tems as talk-back speaker amplifier,
complete monitor system with 20
Watt speaker amplifiers, 20Hz-20
kHz test oscillator, pre-view cue
system with built-in loudspeaker,
complete remote control and signal­
ing facilities and even a built-in ash
tray.

The unit may be operated from
either power lines of any voltage
available anywhere in the world, or
from external batteries. It is collap­
sible and comes in a fitted shipping
case for damage-free transport.

Circle Number 60 on Reader Reply Card

Dual Channel
Microphone

RCA HK-104 is a dual-channel
dynamic microphone ideal for two­
channel home-recording, confer­
ences, panel discussions and general
meeting recording applications. The
HK-104 has a frequency response
from 150 Hz to 10,000 Hz and may
be used with either low or high im­
pedance recorders. Features unique
attractive design incorporating two
unidirectional microphones in a
single die-cast metal housing and
having a satin-chrome finish. Sup­
plied with gray metal desk stand
and ten feet of two-conductor
shielded ivory cable.
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For further Information. circle data
identification number on reader service card.

100. AMPEX CORP.-A speci­
fication sheet describing the new
Ampex BC-21 OM monochrome
broadcast television camera is now
available. The BC-210M, designed
for studio and remote use, is a mon­
ochrome version of the Ampex BC-
21 color television camera. The BC-
21OM is designed to be easily con­
verted to BC-210 performance level,
a capability which allows users to
avoid new camera expenses incurred
when making the transition from
monochrome to color television.

101. DALE ELECTRONICS­
A new, 48-page catalog listing the
full line of connectors is now avail­
able. Included in the catalog are 18
different connector types within
these categories. Printed Circuit,
Rack and Panel, Side Mount, Um­
bilical and Round Keyed Shell.
Among the new styles listed in the
catalog is Dale's SHP 40, a modular

GOOD SOUND
BUSINESS

Save money by reconditioning
Your Ampex or Scully Heads
For only $45 you can have your present
Ampex or Scully 3-head assembly recondi­
tioned, to give you continuing service as
good as new. Taber reconditioned heads
give you these advantages:
• Meet, or better. original specifications
• Three-head assembly reconditioned for
only $45

• Assembly returned promptly by next mail
• Loaner assemblies available if wanted
Taber also offers new heads for only $97.50.
Send for free brochure today.

CaH or TABER MANUFACTURINGAND
write: ENGINEERINGCOMPANY

OAKLAND INTERNATIONALAIRPORT,BLDG.• L-821
P. O. BOX 2365 • OAKLAND, CALIFORNIA 94614

Telephone (415) 635-3832
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style printed circuit connector de­
signed to meet requirements of the
Navy's Standard Hardware Pro­
gram. Also included are two new
Edgeboard additions to the Dale
Printed Circuit line-Series EBTL
050 for 1/32" and 1/16" boards
with .050" centers. This series is
said to be the thinnest of its type
available. The catalog also includes
complete dimensional information
and ordering details on all models.

102. DIALIGHT CORP.-The
new Product Selector Guide aids in
the selection and procurement of
more than a million and a half in­
dicator lights, readouts and illumi­
nated push button switches. Data
is given in fully illustrated sections.
Each section is devoted to indica­
tors by size (Sub-Miniatures, Min­
iatures, Large) or by product group­
ings (Oil-Tight, Press-to-Test, Tran­
sistorized indicators). Separate sec­
tions of the Produce Selector Guide
are also devoted to Iluminated Push
Button Switches and Readouts. Four
indexes, including one with military
cross references, assist the user in
obtaining the desired information.

103. ELECTRONICS DEVEL·
OPMENT CORP.-The Video
Clamper Data Sheet describes a
clamper amplifier featuring 30 dB
gain and capability of polarity re­
versal. Bandwidth is in excess of
20 MHz.

104. ELCO CORP.-A new 12-
page publication provides a detailed
analysis of Elco's state-of-the-art
capabilities in the context of the
high-technology electronics industry.
Characterizing this technically ori­
ented organization as a cohesive net­
work of functional capabilities, the
brochure defines the company's
marketing philosophy and describes
the facilities established in the
United States and abroad to service
its markets.

105. BERNARD FRANKLIN
CO.-A new 104-page "Storage
and Work Area Equipment Cata­
log" for executives responsible for
storage planning in warehousing,
manufacturing, stock room or pro­
duction areas is now available. The

One of a series of brief discussions
by Electro-Voice engineers

Reducingspurious resonancesin a moving dia­
phragm is oneof the most persistentand chal­
lenging problems facing speaker engineers. And
in small cone tweeters, success in solving the
nrobtem dictates not only the ability of the
speaker to provide smooth response over its
effective range, but also strongly influences
transient response capabilities.

In designing the current E-V 21h" cone tweeter,
much of the develop ment effort went into con­
trol of unwanted resonances, not only at the
upper end of the spectrum, hut also at the
crossover point-a range often slighted but of
more than casual significance to overall system
response.

Investigation indicated that in addition to the
fundamental resonance near the crossover fre­
quency a 1st-order circular break-up mode of
G ltHz caused the edge of the cone to vibrate
at excessive amplitudes. The solution was clas­
sical: addition of a controlled viscosity plasti­
cized polyvinyl chloride compound to the
compliance roll.

This material, commonly called damping com­
pound, permeates the cone material. and when
dry its high internal friction provides the de­
sired control of rim resonances. But laboratory
tests indicated that the quantity of damping
compound to be added was most critical. Since
the total cone mass was only 0.5 grams, even
minor variations in damping compound char­
acteristics and volume could lead to gross
over-or under-damping.

The solution was fully automatic application
of the compound. It was achieved by mounting
the cone on a small turntable whose speed is
precisely controlled. A carefully metered dis­
penser automatically flows exactly 200 milli­
grams of damping compound on the cone dur­
ing a single rotation, with a tolerance of
±30 mg. (0.001 oz.). After the compound
dries, each cone is then weighed before accep­
tance for final assembly.

In addition to the application of metered
amounts of damping compound, other efforts
to control cone motion have proved successful.
Behind each cone is placed a glass fiber pad
that fills the space between the cone and the
frame behind it. Precisely controlled in both
consistency and quantity, this pad adds me­
chanical and acoustic damping to the cone to
reduce unwanted cone br eaku p , while contrib­
uting little to the mass of the moving system,
so that exetended high frequency response may
be maintained.

The result of these and other design character­
istics that control resonances has been re­
sponse that is relatively peak-free without
excessive loss of efficiency.

For reprints of other discussions in this series,
or technical dala on E-V products, write:
ELECTRO-VO/CE, INC., Dept. 203V

638Cecil St.• Buchanan, Michigan 49107
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THE
PROBLEM
SOLVER!

WHERE
CAN YOU
USE IT?

WHAT: A complete intercom­
munications system, specifi­
caIly designed for headsets or
speakers. Modular constructed
to fit into any standard elec­
trica I box. Basic system con­
sists of: (1) Headset station
with volume control (illus­
trated) (2) Line amplifier -
26dB voltage gain, and (3)
Power supply to convert 110
AC to 24 DC. Available "in a
box", too, for portable use
wherever you have a 110 volt
outlet.
WHO: Made by the company
which designed and produced
the "snoopy hat," the only head­
set that has been to the moon
and back.
WHERE: Write for complete in­
formation on a 11 27 different
modules and headsets designed
to help you customize an inter­
com system for your own spe­
cia I needs, together with the
name of your nearest dealer. Be
assured of our prompt response
to your inquiry.

@mvoril Clark coMPANY
INCORPORA TED

360 Franklin St .. Worcester. Mass .. 01604
West Coast Office: 1696 Centinela, Suite 2,

Inglewood, Cal. 90302
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catalog gives ideas on how to lay­
out new storage areas, and the
equipment to use. It also gives illus­
trations of space saving ideas.

106. GENERAL LABORA­
TORY ASSOC.-A brochure de­
cribing the new line of custom, high
temperature, mica paper capacitors
is now available. The brochure de­
scribes major application areas,
graphs, insulation resistance, dissi­
pation factor and capacitance change
against temperature. In addition,
a section on performance character­
istics describes the radiation resis­
tance, corona resistance, high energy
storage, cost advantage and reliabil­
ity of GLA's wound mica paper
capacitors.

107. ITT-A new catalog de­
scribing its line of MICRO-D"'M
Mark II connectors is now available.
The Mark II unit is a high-perfor­
mance microminiature connector
that is rugged and moisture-sealed.
Its aluminum shells provide EM[
shielding with 40-dB attenuation at
1,000 MHz. A silicone elastomer
seal provides complete moisture and
humidity sealing between each con­
tact and between contacts and shell.
The rear of the connector is fully
sealed wiht epoxy potting that sur­
passes the 1O-day humidity cycle of
MIL-STD-202, Method B. The con­
nector employs size 24 MICRO­
PIN® /MICROSOCKET® contacts
on 0.050-inch centers.

108. NARDA MIC ROW AVE
CORP.-The 1970, 152-page cat­
alog, No. 17, is now available. It
features more than 70 new products
and improved specifications on vir­
tually all items in the product line.
The catalog is developed around the
theme of the Broadband Generation,
which encompasses the large num­
ber of products which span the mic­
rowave range of greatest interest,
1.0 to 12.4 GHz. The catalog also
offers the latest in state-of-the-art
coaxial couplers, attenuators and
RF and microwave instrumentation.
Devices and instruments are geared
to the broadband concept. For ease
of reference and to enable rapid se­
lection of key components, each ma­
jor section of the catalog is preceded
by a summary section.

109. NORTRONICS CO., INC.
-The publication of a new bibli­
ography of reference works on mag­
netic recording is now available.
Over 40 books and publications are
listed, covering such topics as Re-

Give Usa
Requirement

to Build to

~F
ALEXANDRIA
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cording, Video Recording, Servic­
ing and Repair of Recorders, and
Magnetic Recording Standards.

110. PRINCETON APPLIED
RESEARCH CORP.-A new four­
page brochure is available describ­
ing the value of noise figures as a
tool in specifying the proper ampli­
fier for a given low-level signal
source. By considering operating
frequency, input impedance, and
source impedance, both experiment
and amplifier can be selected to
minimize system noise. The bulletin,
"How to Use Noise Figure Con­
tours", provides specific example
of four typical amplifier matching
problems, selection of the right pre­
arnp., determining optimal operat­
ing frequency and source resistance,
approximating minimum detectable
signals, and determining equivalent
input noise resistance. Briefly de­
scribed are the sources of amplifier
noise, and a method for its experi­
mental determination.

11 1. RCA-A brochure describ­
ing the RCA-CA3059 zero-voltage
switch. It is a monolithic integrated
circuit used primarily as a trigger
circuit for thyristors. The brochure
discusses circuit operation, charac­
teristics, features, temperature con­
trollers, etc. Illustrations are also
included.

112. TRYGON ELECTRON­
ICS, INC.-A new 16-page New
Product Supplement to its Power
Supply Handbook 269 is now avail­
able. The New Product Supplement
details Trygon's new modular and
rack adaptable power supplies for
systems, test equipment and OEM
applications. It includes detailed
specifications on standard models as
well as descriptions of standard and
custom rack mounting versatility for
power supplies capable of supply­
ing DC voltages from 8 to 180 VDC
and currents up to 70 amps.

113. UNITRODE-A new Short
Form Catalog and Design Guide on
the SSPI-Product Group Thyristors,
High-Power Transistors, Gate Turn­
Off SCR's Photo SCR's and Hybrid
Power Integrated Circuits is now
available. For reader convenience,
SCR's are categorized by MIL,
High Speed and Industrial Types
and Transistors by Power, Power
Switching, and High-Voltage Power
and Power Switching Types. The
Design Guide sections list those de­
vices Unitrode recommends for use
in new designs.

February, 1970

PEOPLE
WLEX Makes Several
Major Changes In
Engineering Staff

Chief Engineer. He is responsible
for the engineering operations and
main ten an ce. Goodrich joined
WLEX-FM in September, 1969.

Albert W. Scheer has been ap­
pointed Chief Engineer of WLEX­
TV. He has been in a supervisory
capacity with WLEX-TV for the
past year.

Bruce Waters has been appointed

WLEX-TV-FM, Lexington, Ky.,
has recently made several changes
in their staff. The changes are as
follows:

Bob Goodrich has been appointed

FIVE MODE.LS AVAILABLE:
16 inputs __ 8 outputs
16 inputs __ 4 outputs
16 inputs __ 2 outputs
12 inputs __ 4 outputs
12 inputs __ 2 outputs

For complete details and performance specifications write to:

The FAIRCHILD PORTABLEMIXING CONSOLEis 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 Jess than a standard
console with comparable facilities.)

Outstanding performance, reliability, and durability are assured
because the FAIRCHILD PORTABLE MIXING CONSOLEconsists 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 CONSOLEto your next
recording session. The quality is unquestionable, the portability
is obvious and, of course, the price is right!

FAIRCHILD PORTABLE
MIXING CONSOLES

from $4990.00 to $7990.00.

F~AIRCHILDSOUND EGlUIPMENT
~ CORPORATION

Dept. BE-2 10-4045th Avenue. Long Island City, N.Y.11101
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For a little guy, the
Jamieson Mark IV
color processor
su re turns out
the f i Im.

The Jamieson Mark IV color processor may be small in size, but there's
nothing small about its performance.
It is the easiest of all machines to operate.
It is fully instrumented and automatically controlled.
It has awarm-up time of just 10minutes, a put-through time of just 23minutes.
At that rate the Jamieson Mark IV color processor for 16mmand 8mm Ekta-

chrome at 30 F.P.M. delivers processed film at a rate twice that of other ma­
chines its size.
But there's more to our Mark IVthan just speed.
A lot more.
The Mark IV is no bigger than a standard office desk so you can easily install

it in existing space.
It costs less to own than any other color processor in its class.
It is completely self-contained and its simplicity of design reduces main­

tenance requirements and makesservicing a breeze.
And we didn't stop there.
Our proven, patented small reservoir tube tanks are incorporated in the Mark

IV color processor. These tanks contain only about one fifteenth the amount of
chemistry required by ordinary open tank types.What does this mean?
The reduced volume gives you more stable chemical balance and finer tem­

perature control. You get highest color quality, freedom from scratch hazards,
lower day-to-day chemical costs and the gentlest, most reliable film transport
system available.
The Mark IV is available in two versions. The fixed installation for TV stations

and small commercial labs and in an air-transportable model with special
electrical features that make it adaptable to any electrical conditions you
may find.
For more information on the Mark IV color processor and the names of

current users,write us.

Jamieson Film Company
EQUIPMENT DIVISION
2817 CANTON ST., DALLAS,TEXAS75226
A/C (214) 747-5634
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Supervisor, Daytime TV Engineer­
ing Operations. Waters has been
with WLEX-TV since February,
1969. He was previously employed
by General Telephone Company.

Bob Ball has been appointed
supervisor, Nighttime TV Engineer­
ing Operations. Ball rejoined the
Engineering Department of WLEX­
TV in November, 1969. He has
previously worked as an engineer
for WBLG-AM and WVLK-A M
and FM.

Broadcast Pioneer
Dies In Memphis
Hoyt Wooten, owner and opera­

tor of WREC AM-FM and TV in
Memphis, passed away in Decem­
ber.

Wooten began his career in radio
by converting his ham station into
the first commercial station in
Mississippi under the call letters
KFNG. The station was later
moved to Memphis where the call
was changed to WREC.

One of the first people in this
country licensed to build and op­
erate a television station, Wooten
prided himself on the high standard
of equipment used and the quality
of the signals from his stations.

He was a member of the Ten­
nessee Association of Broadcasters,
the NAB and other professional
organizations.

Kaiser Selects Hill
As Engineering VP

Eugene R. Hill, director of engi­
neering, has been elected a vice­
president of Kaiser Broadcasting.
Hill joined Kaiser in 1964 as chief
engineer of WKBD-TV Detroit.
WKBD-TV was Kaiser's first UHF
station, the first of nine TV and
radio stations on which Hill has
supervised construction in the last
five years.

In 1965 he was named director
of engineering and transferred to
Philadelphia to supervise construc­
tion of WKBS-TV. In 1966 KBSC­
TV (Corona-Los Angeles) and
WKBG-TV (Cambridge) began op­
erations; 1967, WCAS (Cambridge)
and WJIB (Boston), and in 1968,
KBHK-TV (San Francisco) and
WKBF-TV (Cleveland).

BROADCAST ENGINEERING

www.americanradiohistory.com

www.americanradiohistory.com


Advertisers' Index

AKG Division . . . . . . . . . . . . . . . . . . . . . . . . . 17

AMF-Alexandria, Applied Cybernetics ..... 56

American Data Corp. . . . . . . . . . . . . . . . . . . 15

Andrew Corporation . . . . . . • . . . . . . . . . . . . 5

Belar Electronic Laboratory Inc 50
Broadcast Electronics, Inc 12, 48, 59

Broadcast Products Co. Inc 51

CCA Electronics Corp 8, 46

Century Strand Inc.

David Clark Co. Inc 56
Cleveland Institute of Electronics 53
Cohu Electronics. Inc.

Dynair Electronics. Inc.......•......... 25

Professional Services
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FRANK A. ZOELLER
TELEVISION SYSTEMS

CONSULTANT

20 Years Experience

Box 366 • S3n Carlos. Cal. 94070
1415) 593-1751

12

VllR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering

345 Colorado Blvd.
Phone: IArea Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

TWY qrn_q~1.n~14

Unit
Price
$1.90
1.95
2.00
2.15
2.25
2.40
2.75
3.55

Tape
Cartridges

All lengths and sizes stocked- fast
service- highest quality
Series
Type
300
300
300
300
300
300
300
300

Time at 7Y2 ips
20 sec. (13')
40 sec. (25')
70 sec.· (44')

100 sec. (63')
140 sec. (BB')

3Y, min. (132')
5Y2 min. (207')
BY, min. (320')
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Situation Wanted

Man, First ClassRadio Telephone License.
Desires permanent job as broadcast
transmitter technician in deep south
working under chief engineer. William H.
Wilson. 320 Brown sr.. Douglasville.
Georgia 30134.Phone 942-6014. 2-70-lt

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

Immediate opening for young TV engi­
neer with a First-Class and knowledge in
Ampex quad. TK41's operation and
maintenance. Here's an opportunity to
grow with a young UHF station in a
Chicagowestern suburb. Call 312897-0466
or write to Mr. Martin Rutsay, 17 South
Stolp, Aurora. Illinois 60504. 2-70-lt

Expanding AM-FM facility in central
Virginia now has opportunity for techní­
cían. with opportunity to train for chief
engineer. Must have First Phone. techni­
cal ability and be draft exempt. Contact:
Michael Coffey Evans Communications
Systems, Box 631. Charlottesville. Va.
22902. 2-70-lt

Equipment for Sale

Surplus audio and video patch panels and
patch cords. 500 to 500 ohm repeat coils
flat to 20,000 cycles. Send for list. Gulf
Electro-Sales. Inc., 6325 Beverly Hill,
Houston, Texas 77027. 4-69-12t

1000watt FM transmitter, ITA FM-lOOOB.
Also stereo generator. Box 2605. Corpus
Christi. Tex. 78403. Other equipment
available. 10-69-tf

Tower Lit a Control Panel Box contain­
ing alarm. telo & auxiliary circuits. auto
transformer and flasher units-115V 60
cycle. unused. $125.00each. Sierra-West­
ern Electric Co.. Oakland. Cal. 94623.
Phone 415-832-3527. 6-69-tf

CARTRIDGETAPE EQUIPMENT-Com­
pletely reconditioned Spotmaster and
Tapecaster Record/P 1aybacks. $375.00.
Playbacks $250.00. 30-day money-back
guarantee on all equipment. BROADCAST
PRODUCTSCO.. INC. 12330Wilkins Ave-

- • ..•.•- .•.,... , __ -1 nnoc:l'\ ni.... '>01 _
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Consulting Engineer
National Press Bldg.
Washington 4, D.C.

Telephone District 7-1205
Member AFCCE

JOHN H. MULLANEY
and ASSOCIATES

Suite 71,
1150 Connecticut Ave .. N.W.
Washington. D. C. 20036

Phone 202-223-1180
Member AFCCE

ROSNER TELEVISION
SYSTEMS

ENGINEERS - CONTRACTORS
29 South Mall

Plainview, N.Y. 11803
( 516) 694-1903

---------
Classified

3

Advertising rates in Classified Section are
15¢ per word, each insertion, and most be ac­
companied by cash to insure publication.
Each initial or abbreviation counts a full

word. Upper case words, 30c each.
lllinimum 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

tisini:- of any products regularly produced by
manufacturers unless used and no longer
owned by the manufacturer or a distributor.

111111.\I IUU)

.t.ls:i: DL cartridges (for Spotmaster
c::elay machines), empty cartridges,
l::ulk tape, tape-tags and other acces­
sories._,y ASSORTMENT-NO MINIMUMORDER

BROADCAST ELECTRONICS, INC.
--- A FllmwaysComp•nlf ----
9110 Brookville Rd., Silver Spring, Md. 20910

Because GBC offers top
quality, fully guaranteed,
factory sealed vidicons for
less than half the price you'd
have to pay anywhere else!

'
HITACHI 7038H ..... 29.50
HITACHI 7735A

...... 34.50
HITACHI 7262
(Replacement for Sony
& Panasonic).. . .... 34.50

(Separate mesh) ..74.50

All vidiconssold in lots of five.
Add10%for lesser quantities.

/GBC /Closed Circuit TV Corp.
74 Fifth Avenue, N.Y., N.Y. 10011 I (212) 989-4433
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o.J.Y..::t'-.._•••.:::> .&:,,.La,.:,.a.•.L.._.._ .•. » ...,.•......•., ---,....~------
- Supervisors - Managers - Main­
tenance Technicians - Video Engine~rs
- to work in either New York. Pennsyl­
vania. New Jersey or California area.
Write: RCA Rep., 1559 Jericho T'pk.e..
New Hyde Park. New York 11040.1-70-tf

TV DESIGN ENGINEERS
in Beautiful San Diego

ffmr
Video Distribution and Switching

Broadcast TV Equipment
Color Camera Systems

Video Processing

Several positions are available at the senior and project level. EE or
Physics Degree desired, equivalent experience is acceptable. 3-1O
years' work in related circuit design a must.
COHU's modern facility is 15 minutes from bay and ocean, 50 minutes
from mountains. Excellent Health/Life Insurance. Profit Sharinq Re­
tirement Program. Five institutions provide excellent graduate study
opportunities.
Call (collect) or write (resumé) Jim Barnes, Chief Engineer, to ar­
range a personal interview.

COHU ELECTRONICS, INC., Box 623, San Diego, Calif. 92112
Phone (714) 277-6700

An Equal Opportunity Employer

60

Excellent rebuilt and recalibrated G. R.
AM frequency monitor. to your fre­
quency. $470 FOB Temple. will trade.
Eidson Electronic Co.. Box 96. Temple,
Texas 76501. 1-70-lt

BARGAIN-G. E. Pyranol Capacitors. 25
mfd. @ 6250 volts $20.00 18" high, 16%"
wide, 5" deep. Weighs 65 lbs, F.O.B.
Ackard. 729East 17th Ave.. Denver, Colo.
80203. 2-70-2t

Hewlett-Packard proof of performance
gear for sale. Excellent condition. Write
P.O. Box 536. Montgomery W. Va. 25136.

2-70-lt

Training

To advance in electronics. knowledge and
ability are required. Grantham offers
correspondence and resident instruction.
in depth. leading to the degree of Asso­
ciate in Science in Electronics Engineer­
ing. G. I. Bill approved. Credit for pre­
vious training and experience allowed.
Free Catalog. Write: Dept. E-2. Grantham
School of Electronics. 1505 N. Western
Ave., Hollywood, California 90027.6-67-tf

First phone through tape recorded lessons
at home plus one week personal instruc­
tion in Washington, DC. Atlanta. Boston.
Detroit. New Orleans. Minneapolis. Se­
attle, Denver. Portland. Los Angeles.
Proven results. Our 17th year teaching
FCC license courses. Bob Johnson Radio
License Preparation. l060D Duncan. Man­
hattan Beach. Calif. 80266. Phone 213-
379-4461. 1-69-tf

Wanted

Seeking new ideas or products for the
Broadcast Industry. Art Himmel. 342 W.
40th St.. New York, N. Y. 10018 12-69-3t

BROADCAST ENGINEERING
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TCA3 TRANSISTORIZED
CAMERA AMPLIFIER

The dependable TCA3 has almost become
standard equipment in all image

orthicon cameras. It replaces the vacuum
tube pre-amplifier and is designed

so it may be quickly mounted within
available space in the camera without

permanently disabling the vacuum tube
amplifier. This cool little amplifier,

about the size of a package of cigarettes,
can add years to the life of cameras.
The TCA3 sells for $225.00 F.O.B.

Nashville, Tennessee.

For complete information, write to:

INTERNATIONAL NUCLEAR CORPORATION
608 Norris Ave • Nashville, Tenn.37204 • Ph.:(615)254·3365

TDA2D VIDEO/ PULSE
DISTRIBUTION AMPLIFIER

TC1 CLAMPING
AMPLIFIER

The TCl Clamping Amplifier employs tip clamping to
remove low frequency signal deficiencies without

disturbing burst and other chrominance information in
or about back porch levels. The clamped stage

utilizes a field effect transistor driven by a balanced
bridge circuit. This advanced design technique

produces highly effective and stable clamping. The TCl
Clamping Amplifier sells for $325.00 F.O.B. Nashville.

For complete information, write to:

INTERNATIONAL NUCLEAR CORPORATION
608 Norris Ave • Nashville, Tenn.37204 • Ph.:(615)254-3365

INTERNATIONAL

j
o

iffiI
NUCLEAR CORP.

A COMPLETE REED
STUDIO SWITCHING SYSTEM

The now-famous TDA2 Distribution Amplifier,
in use at most television stations and networks,

has a recently added feature. The "D" stands for
Differential Input, which we added to the TlJA2. And

not only did we add a differential input, we
subtracted $30.00 from the price. Instead of $325.00,

we're selling the new improved TDA2D for $295.00
F.O.B. Nashville, Tennessee. The compact

TDA2D fits neatly into 13,4 inches of panel space
and produces virtually no heat.

We build them, in a few weeks, to your
exact requirements. No limit on number of

input and output buses. A single
switching cross-bar can be operated from
any number of studios, or master control,

or VTR positions. Single re-entry, dual
re-entry, keying buses, lap-dissolve buses,

special effect buses, previews, spares,
audio-follow-video, audio-not-follow-video,

cut-bars, preset and transfer switching, and
even computer-operated switching,

are available for the asking.

For complete information, write to:

INTERNATIONAL NUCLEAR CORPORATION
608 Norris Ave • Nashville, Tenn.37204 • Ph.:(615)254·3365

For complete information, write to:

INTERNATIONAL NUCLEAR CORPORATION
608 Norris Ave • Nashville, Tenn.37204 • Ph.:(615)254-3365
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UNIDIRECTIONAL
DYNAMIC

MICROPHONE

..

- one or all of these p(ovable advantages can make
this your most effective and reliable microphone!~ ../

1. WIDER FRONT WORKING ANGLE
The SM53 allows greater freedom of performer movement-tona/ quality is un-.
affected by movement throughout the broad effective pickup area. Eliminates
"holes" and "hot spots" when using multiple microphones. These valuable attri­
butes stem from a broad, true cardioid frontal pattern at all frequencies, in all
planes-freeing the user from the restrictions of overly fight angular sensitivity.

2. MORE EFFECTIVE REJECTION OF UNWANTED SOUNDS
The SM53 prevents sound coloration due to off-axis reflections or reverberation-and,
in addition, unwanted sounds (even air conditioner rumble) are effectively controlled.
These properties are achieved through the polar pattern which is singularly uniform
with frequency (even at the extreme low end) and is symmetrical about its axis.

3. MECHANICAL NOISE ISOLATION
Built-in effective shock mount significantly reduces the objectionable stand, cable,
and handling noises associated with many unidirectional microphones. The SM53
can be used in many applications where conventional units have proved marginal
or unusable. ·

4. EXTRAORDINARY RUGGEDNESS
You can even drop the SM53 directly on its nose without damaging the microphone
element-and it will maintain its excellent performance characteristics.

6. SUPERIOR HUM REJECTION
Built-in hum-rejection system reduces magnetic hum susceptibility by as much as
20 db compared to other units! Makes it far more usable in distant pickup applications
and in areas with extremely high magnetic fields.

6. LESS SUSCEPTIBILITY TO "POP"
Integral "pop" filter minimizes explosive breath noise without external screening.
Works well where.other microphones are marginal or unusable.

7. MINIMIZED PROXIMITY EFFECT ·
Uniform tonal quality is maintained (without objectionable low-end build-up) regard­
less of whether the microphone is worked close up or from a distance.

8. i=IELD SERVICEABILITY
Element (cartridge), connector, front screen, roll-off switch can all be replaced in
minutes.

SHUREBROTHERSINC.,222 HartreyAvenue,Evanston,Illinois 60f04

© 1969 SHURE BROTHERS INC .
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