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We admit...

we have created a generation gap!

|-
1954 '
D24

1971
D-124

When t comes to cardioid dynamic microphone develop-
menis AKG is purposely creating a generation gap.

We have lo. because we insist on staying far ahead.

Imitation is the sincerest form of flattery and while others
attempted to equal the acoustical properties and dupli-
cate the design appearance of the D-19 and D-24, AKG
continued in selting the pace by developing a new family
of transducers with superior performance characteristics.

The D-19 and D-24 are the finest microphones in their

For detailed information,
see your-authonzed

i
1854
D-19

'/

class, as thousands of owners will attest. However, new:
techniques and materials made fundamental design
changes -possible. Gone is the complicated "plumbing

within the microphone requiring slots or holes along the
microphone body, and these essentials are improved:
smoothness of respense. uniformity of directional charac
teristics. front-to-back ratio at all frequencies and rugi
gedness.

The AKG D-124 and D-190 are the newest generation ol
cardioid dynamic microphones. designed for today's re
quuements.

MICROPHONES + HEADPHONES

[ TPIEVITE - T
NORTH AMERICAN PHILIPS CORPORATION

Trad 10 NEW yOrin NI W s Ol

WWW. amerlcanradlohlstorvasemNumbor 1 on Reader Reply Card

local AKG dealer
or write to us.
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Integral power supplies in Cohu
Distribution Amplifiers mean flexibility and
reliability. Each plug-in module has front
panel test points, on/off switch, one input
and four output channeis. Modules can be
mixed or matched in the same enclosure.

SDA's amplify and distribute the 3.58
MHz subcarrier. Front panel contains fine
and coarse phase adjustments and amplitude
adjustment. Isolation between outputs is
greater than 35 dB at 3.58 MHz.

PDA’s process and distribute horizontal
drive, vertical drive, blanking or sync pulses.
Front panel contains output level adjustment.

Sy

Isolation between outputs is greater than
40 dB to 1 MHz.

VDA's amplify (optional sync adding) and
distribute video signals. Input may be
composite or non-composite, monochrome
or color. Front panef contains video gain
adjustment. Isolation between amplifiers
is greater than 60 dB to 10 MHz.

Cohu's distribution amplifiers give you
system flexibility at a reasonable price. To
learn more about them, contact Cohu’s
TV Sales Department, Box 623, San Diego,
CA. 92112, Telephone 714-277-6700
TWX 910-335-1244.

distribution amplifiers

from EKXI1I"H

ELECTROMNICS, 1INC

SAN DIEGO DIVISION
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19 The FCC’s New Technical Standards. BE's Rules Editor gives
perspective and detail to the latest ruling on Cable TV.
Howard T. Head.

26 A New Broadcast Service: The First FM Translator. Another
BE exclusive article. The author explains the FM translator
and Booster Rule and describes a unit he built to put the first
system on the air. Robert A. Jones.

30 Redesigning For Low Studio Noise. A report on how a Canadian
sound studio designed their facility with minimum noise as
their main criteria. Dana P. Doiron.

32 Wow and Flutter In Disc Recordings. A design engineer gives
maintenance lips and test proceedures for turntables.
Mabhlon C. Stacy.

34 Telephone Interface Basics. Part | of a two-part series explain-
ing how telephones can be patched into the station’s system.
Clint Tinsley.

40 Computer Assisted Engineering. A consulting engineer shows
how engineers can solve complex questions quickly via a
computer. Uses antenna pattern as example. Morris Courtright.
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NEW'! MODEL 1400-12 VIDEO SWITCHER

PROFESSIONAL PERFORMANCE IN A SMALLER FORMAT

falalalalola/n/o RS
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L] THE SRASS VALLEY GROUPR. INC. M @

FEATURES

@ 8 inputs - composite (loop through) @ 4 buses - MIX A and B, EFF A and B @ True
re-entry system - allows dissolves to wipes and inserts ® Complete color special effects
system - 6 wipe patterns, internal keying, external keying, and matte @ Bordered wipe
patterns @3 input mixer - allows split fades to black @ Vertical interval switching
@ 2 program outputs @2 special effects outputs @ Meets NTSC color specifications
® Compact - Control panel 10-1/2” x 19" (rack mount), electronics 8-3/4" x 19"
(rack mount) @ OPTIONS: Color black/color matte generator @ Automatic sync-add
crosspoints for non-composite inputs @ Chroma key @ Non-synchronous inhibit for

MIX buses ® Video processing system

Price $7,000.00

THE GRASS VALLEY GROUP.INC./A\/A\

SOLD EXCLUSIVELY BY GRAVCO SALES, INC.

6515 Sunset Blvd. Station Plaza East 125 South Wilke Road ‘Redbird Airport 1644 Tullie Circle, N.E. [
LOS ANGELES, CALIF. GREAT NECK, N.Y. ARLINGTON HEIGHTS, ILL. DALLAS, TEXAS ATLANTA, GEORdIA,- r
(213) 462-6618 (516) 487-1311 {214) 330-1245 {214) 330-1245 (404) 634- ‘0521 it

o ?
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| DIRECT CURRENT
FROM D. C.

April, 1972

By Howard T. Head

Broadcast Rules Revision Under Study

At the urging of Broadcast Bureau Chief Wally Johnson, an industry
committee is being set up to consider a general revision of the
Rules governing radio broadcast and auxiliary stations (See Jan.

1972 D.C.). Such a revision, which has been proposed from time to
time, would be the first general revision of the present broadcast
rules since they were originally written in the late 1930's. FCC
staff members would participate in the Committee's work as observers.
The Commission has been interested in bringing the broadcast rules,
especially the Technical Standards, up to date but has found it
impossible to make any real progress on a task of this magnitude
because of staff limitations. A NAB proposal for the revision of
Part 74 of the rules (broadcast auxiliary services) has been before
the Commission for some time (See Jan. 1971 D.C.) but has received
little attention because of the staff shortage. It is expected that
the Part 74 revisions will be incorporated as part of the overall
work of the Committee.

Part 73 of the rules relates to the regulation of both the technical
and non-technical aspects of broadcasting. The Committee intends,
however, to make a study of the technical regulations its first order

of business since it is in this area that revision is most urgently
needed.

Sauce for the Goose?

An FM broadcast station in the West has asked that the rules governing
the cperation of AM and FM transmitters by remote control be modified
along the lines of the recently adopted television remote control
regulations. The new television rules require a five-day-a-week
inspection of transmitters when operated by remote control, but

lower the requirement to once weekly where an auxiliary transmitter

is licensed capable of providing 20 percent or more of the authorized
power. The Commission's order establishing this requirement pointed

out that one of the Commission's concerns was that of assuring continuity
of service where remote control operation was employed.

The required daily AM inspections imposed a substantial burden qn many AM
licensees, particularly where the station employs different directional

| antenna systems for day and night operation. The problem is further

| compounded@ by the need for making the inspection within two hours

' after the pattern change, which varies over periods of several hours

‘ because of the seasonal changes in sunrise and sunset times.

i In the meantime, the Commission has disposed of the last of several
petitions for relaxation of the new television remote control rules,
which are now expected to go into effect on schedule.

i
{ 4 BROADCAST ENGINEERING&
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GOING REMOTE?
TELEMET'S

VIT VIDEO TEST PACKAGE 3550-A1

Completely fulfills FCC requirements for remote control broadcasting
per FCC 73.676 (f). Modular construction means the 3550-A1 is fully

adaptable to any future change in test formats. Price:
$3,900
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BROADCAST DEMODULATOR 4501-A1

Offers the widest available range of input levels. Monitors from the studio or at the
transmitter. Any differences found in off-air tests can be qualified by
taking the 4501-A1 to the transmitter for a formal evaluation of the transmitter.
The unit features a synchronous chopper and switchable soundtraps.
Operates from RF levels of 5 mv to 5V RMS. $3,000 VHF

$3,150 ukr

L
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@
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(

For complete details and technical
specifications write or call.

¢ Telemet

A GEOTEL COMPANY
Amityville, New York 11701 (516) 541-3600
Circle Number 6 on Reader Reply Card
April, 1972
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(Continued from page 4)

Caption System Tested for TV for the Deaf

Recent demonstrations have established the technical feasibility of

a system for providing captions on special receivers intended to be
wvatched by persons who are either deaf or hard of hearing. The
system tested employs a digital code on the first few microseconds

of line 1, which is converted to a character display by special
circuits in the receiver.

Although the demonstrations were successful, subsequent tests on
standard receivers have raised questions as to whether the use of limne 1
might create problems with some models of standard television
receivers. Since line 1 is in the vertical retrace interval, complete
blanking must be assured to avoid any visibility during retrace, and
the energy content must be controlled to avoid any pairing of the
interlace. The visibility problem has arisen in tests of other
experimental signals in the vertical interval.

Proposals for the use of the "real estate"” in both the vertical and
horizontal intervals appear to be limited only by human ingenuity

(See Oct. 1971 D.C.)}. Uses and proposals include VIT signals, VIR
signals, time signals, frequency synchronizing signals, facsimile
signals, auxiliary sound signals, and others. Many of these proposals
have undoubted value, but if all were adopted we would sgom wind

up with 483 lines of test signals and 42 lines of picture—instead of
the other way around.

Licensees Reminded Unauthorized Rebroadcast of FAA Transmissions Illegal
The Commission has sharply reminded radice and television licensees that
unauthorized rebroadcast of FAA transmissions is a violation of the
Communications Act. Some broadcasters have monitored FAA communications,
and in some instances have broadcast this material either live or from
tape. The FAA has not authorized such monitoring, and has pointed out
that this practice may hinder law-enforcement activities during airecraft
hijacking, possibly jeopardizing the lives of aircraft passengers and crew.
Licensees are reminded that only FAA officials are authorized to grant
authority for such monitoring and rebroadcast, and that due consideration
must be given to any conditions imposed on this activity by the FAA.

Short Circuits

The FCC has beefed up its license renewal staff in an attempt to reduce
the backlog of pending applications . .. The Commission is temporarily
suspending monitoring of television transmission with IDC eoded material
not meeting the requirements of the standards (See Nov. 1971 D.C.) . . .
The Commission has adopted propesed rules requiring FM stations to operate
at least twelve hours a day (See Dec. 1971 D.C.) . . « The Commission's
Chicago Regional Spectrum Management Task Force (See Jan. 1972 D.C.) has
set up offices at 176 W. Adams Street . . . Continued experimentation with
"road-side radio" along the roads to Los Angeles International Airport
has been authorized; however, interference problems forced a shift in

frequency to 830 kHz from the 550 kHz originally contemplated
(See Aug. 1971 D.C.).

BROADCAST ENGINEE
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This is the signal
for better performance
at a lower price”

' The Setchell Carlson Model

DEM 911 Demodulator
in metal cabinet

. DEM 911 UHF/VHF televi-
. sion demodulator is a mod-
estly priced, all solid-state
unit with many features and capabilities
usually found in much more expensive
models, and is the only one in its price range
with Automatic Fine Tuning (AFT). It pro-
duces outstanding monochrome and color
picture quality due to the excellence of its
bandwidth characteristics. Internal switch-
ing for an external video/audio signal is
standard and makes it an ideal source for
broadcasting, CATV, and CCTV systems.

Every feature of the DEM 911 is engineered
- In the Setchell Carlson tradition of quality:

DEM 911 RT Demodulator in
dual rackmount configuration

Four IF stages « High RF
sensitivity « Low nojse « Low
chrominance/luminance
delay difference « Full chro-
minance signal level « Regulated power
supply « Exclusive Setchell Carlson UNIT-
IZED® construction for easy maintenance.
Available in several rackmount configura-
tions or attractive metal cabinet.

BEST OF ALL...the DEM 911is priced under
$280.00*.

Write or call today. We will send you com-
plete information.

@ SC ELECTRONICS, INC.
A SUBSIDIARY OF AUOIOTRONICS CORPORATION

530 Sth AVE. N.W. ST. PAUL, MINNESOTA 55112
PHONE (612) 633-3131

Circle Number 7 on Reader Reply Card
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Clean up

%_

Pollution with
the Model 1000

Dynamic
Noise Filter

A Signal Controlled Automatically
Variable Bandpass Filter Which
Reduces Noise When Playing Any:
Master Tape; Multitrack MIx;
Prerecorded Tape; Cartridge; Casselte;
Record; FM Program; Video Tape
Sound; with no audlble effect on either
music or speech

or 4 Channels U xy Plug-in

Moc
Features
Bandwidth D | By

the Mi
Nois . )

¢ b (@ C
Respc 0 Mus ntent Flat
2 dB

A Transient Extends the Bandwidth to

Atte Nolse Above and Below the

Al Range
L n.1% Distortio
vynamic Rangv 100U db
10 dB Un e Noise Reduction

Qutput dc Coupled, 11V ')pcu Circuit

Delivers 18 dBm into 600 ohms or 16
dBm into 150 ohms

1, 2, 3 or 4 Channels Available on 1%
Rack Panel

Stereo Channels Ganged in Pairs or
Independently

Plug-in Epoxy Encapsulated Modules
for Ease of Servicing

Actlve Transformer Input, 100k or 600
ohms

For tull intormation write

BURWEN _,

L ABORATORIES

12 Holmes Road
LEXINGTON, MASS. 02173
(617) 861-0242
Demonstrations at AES
Convention, May 2.5

Buffalo Room, Los Angeies Hiitor

Circle Number B on Reader Reply Card
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A Suggestion For
Warning System Receivers

Dear Editor:

After reading “The Status of
Radio Warning Systems in The
United States” in the February
issue of BE it seems there are quite
a few drawbacks to the system. It
didn’t mention who would pay for
the billion dollars worth of re-
ceivers required, but I don’t think
the public would take it upon them-
selves to buy a receiver just for
that purpose. Also, | think the
warning should come through an
AM or FM receiver because of its
mobility versus the suggested use
ofa TV set.

An idea occurred to me that
could incorporate the use of the
proposed warning transmitters and
cover the general public without
as much of an outlay for the re-
ceivers and would be meore ac-
ceptable to the public because of
the dual use.

The system would use the IF fre-
quency of the AM and FM re-
ceivers for the alerting frequency.
Receivers could then be built (or
converted) using an extra RF am-
plifier tuned to 455 KHz or 10.7
MHz for FM. This stage would
also furnish a cut off voltage. or
relay for the receiver local oscil-
lator, RF amp or mixer to cut off
the station that was previously
being listened to. This clamping
circuit should have a time delay
filter so static wouldn't cut off main
signal during a storm. If necessary,
could add another stage that would
be cut off with a no-alert signal con-
dition for noise purposes. This
amplifier would be coupled to the
receivers first IF stage input.

A good feature of this method of
reception, which others lack is that
no matter which station the re-
ceiver was tuned to, the alert sig-
nal would be heard. This frequency
would also make it adaptable to
amateur construction because of
availability of IE.coils, etc. Also

broadcasting stations using AM or 4
FM receivers for the house monitor |

could have a practical alarm re-
ceiver with a little circuit addition.

:

If the alerting transmitters were =
strong enough and located near |

populau'on centers, existing re-
ceivers there would probably hear

the signal through the inter-elec-

trode capacity of the mixer stage.
Clifford Graff, CE
Station WSGW
Saginaw, Mich.

Service Literature
Needed For TK-21

Dear Editor:

We have a model ASE-1B auto-
target unit and a video AGC unit
for the RCA TK-21 camera manu-
factured by TEK-TRON Indus-
tries. We badly need service litera-
ture for these units but can find
no address listing for them. The
closest we can come is Charleston,
S.C., which is all the name plate
says.

If anyone knows the address:
or how we could get in touch
with them, it would be greatly:
appreciated.

Jerry Keith

Engineering Supervisor
Loma Linda Univ.

Loma Linda, Colif. 92354

Further Suggestions
For Mic Modification

Dear Editor:

1 think it needs to be pointed out!
that there is a weakness in the
diagram for the ‘“Relay controlled
mic” in Engineer's Exchange,
February BE.

The diagram as shown leaves the
mic input lines to the console float-
ing when the relay is de-energized,
thus open to picking up noise from

(Continued on page 10

ENGINEERING
"

BROADCAST
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Artie Altro makes the WOGR-FM sound, while Eric Small, Sebastian Stone and Promotion Director, Kim Olian look over a new album

WOR-FM, the country’s leading FM/Stereo
rock station, has been using Stanton cartridges
since its inception.

Program Director Sebastian Stone likes the
smooth, clean sound the Stanton delivers; the way
it is able to pick up everything on the record so that
the station can assure high quality transmission
of every recording.

Eric Small, Chief Engineer for WOR-FM,
likes the way that Stanton cartridges stand up under
the wear and tear of continuous use. “We stan-
dardized on Stanton a couple of years back,”

Small said, “and we haven’t had a cartridge failure
since. Studio Supervisor Artie Altro concurs.

Whether you're a professional or simply a
sincere music lover, the integrity of a Stanton
cartridge delivers the quality of performance
you want.

There are two Stanton professional
cartridge series. The Stanton 681 Series is engi-

neered for stereo channel calibration in record
studios, as well as extremely critical listening. The
500 AL Series features design modifications which
mabke it ideally suited for the rough handling
encountered in heavy on-the-air use. In fact, among
the nation’s disc jockeys it has become known

as the “industry workhorse.”

All Stanton cartridges afford excellent
frequency response, channel separation, compliance
and low mass and tracking pressure. And every
Stanton cartridge is fitted with the exclusive

‘longhair” brush to keep grooves clean and protect
the stylus. They belong in every quality repro
duction system—broadcast or high fidelity.

For complete information =
and specifications on Stanton S

cartridges, write Stanton §\\:“.,‘/.r‘él-“\‘;\\
Magnetics, Inc., Terminal Drive, éﬁ‘@y
Plainview, L.1.,, N.Y. 11803. STANTON

All Stanton cartridges are designed for use with all two and four-channel matrix derived compatible system:
Circle Number 9 on Reader Reply Card
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(Continued from page 8)
adjacent contacts and circuit com-
ponents. The addition of a resistor
of the proper value across the nor-
mally closed contacts of the bottom
two SPDT sets on K2 will present
the normal load to the preamp
input, and greatly reduce noise at
that point. If you're cheap, just
short the contacts...it’s better
than nothing!

Grady Moates, CE

Station WKOR

Starkville, Miss.

" WEVER SEE A TAPE PECA Btrues 77

Let

BRACE

Tracking Improves
With New Turntables

Dear Editor:

| agree with Randall Sturm that
increasing tracking force is a poor
solution to the disc playback prob-
lems that he describes in the Feb-
ruary issue of BE. Replacement of
his archaic arm with one of more
recent design would provide a
real solution to this problem, while
actually reducing record wear.

Good arms of current design
are not viscous damped and can
track flawlessly in broadcast sta-
tion operation at forces on the
order of one gram. They are (1) bal-
anced in all directions and (2) anti-
skating compensated. They will
track under the most adverse con-
ditions: for example, the turntable
can be turned upside down or on
its side (provided the record and
platter are made to stay in place)
and the arm will continue to track
unimpeded.

We have used the Shure/SME

arm with the Shure V-15 1 car-
tridge at KPEN for five years and
at KZAP for almost as long. Both
are 24 hour-a-day operations, pro-
gramming mostly music, which
Jjustifies (to us) the expenditure for
each arm and cartridge installa-

1

1
i
i
{
|
|
|

tion. Undoubtedly a lower priced

arm would suffice in solving the
tracking problems described by
Mr. Sturm as long as it meets
the requirements above.
Lawrence Gahagan
Peninsvla Bestg. Corp.
Mountain View, Calif.

A Profession
Requires Title

Dear Editor;

g

I feel itistime to add my thoughts=

to the issue regarding the title
“broadcast engineer”, and the al-

leged use or misuse of the word.
History teaches us that the term
“engineer” originally denoted the
operator or ‘“‘engineer’ of engines
(Continued on page 12}

. Increase Head Life with ISOLAIR

New Clean Air Unit by LIBERTY

Fill Your

3

WIRE & CABLE

requirements

we manufacture:

MIL-W-16878D HOOKUP WIRE
MIL-W-76B HOOKUP WIRE
MIL-C-55021A INTERNAL
HOOKUP CABLES
MIL-C-27072A SPECIAL
PURPOSE MULTICONDUCTOR
CABLE
MIL-C-23437 ELECTRICAL
SHIELDED PAIR CABLE
PAIRED INTERCOM CABLE
AUDIO CABLE, SHIELDED &
UNSHIELDED
COMMUNICATION CABLE,
SHIELDED PAIRS
COMMUNICATION CABLE TO
REA SPEC PE-20
SHIELDED MICROPHONE CABLE
PLASTIC KINKLESS TEST WIRE

Write for complete brochure

3590 OCEANSIDE ROAD

WIRE & CABLE CORP.

Circle Number 10 on Reoder Reply Card

OCEANSIDE, N.Y. 11572
516 678-2275

This unit provides a laminar down
flow of the cleanest possible air
at the critical video head area.
Excessive wear and damage by
airborne contaminants are virtu-
ally eliminated, extending head
life by 100% or more and in-
suring better overall VIR perform-
ance, as well as saving time and
money. The unit is suspended
from the ceiling thus requiring no
additional floor space. It is easily
installed and maintained and
meets Federal Standard 209a,
Class 100.

An additional positive effect Is the
cumulative result of the constant
filtering of air from the entire
room, so that during an extended
period of use, the level of contam-
Inants in the surrounding envi-
ronment is progressively reduced

Liberty Industries has the capa-
bility for providing compiete clean
air environments for any size or
type of operation. Qur sales en-
gineers are ready to hefp you.

Call or write.

A‘ LIBERTY INDUSTRIES, INC.

LIBERTY
T

598 Deming Road, Berlin, Conn. 06037
Telephone (203) 828-6361

Circle Number 11 on Reoder Reply Cord
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Ta{w—A T PROFESSIONAL
STUDIO EQUIPMENT

lodel 900

I'LOGm Tape-Athon's broadcast LOGGER is ideal for radio sta-

ons and communications centers, combining performance, dependability and
sw investment in a field-proven unit. Speeds down to 15/32 ips permit 409
acording hours per channel with up to 8 channels / 8 tracks available.

Circle Number 150 on Reader Reply Card

fodel 900

RECORDER A truly professional recording system, the 900

iill perform virtually any audio assignment in the studio. Mechanically and elec-
onically the 900 has proven itself in hundreds of installations. Uses all reel sizes
> 10%2*, has dual capstans for smoother lape movement, 30 to 15,000 Hz
asponse, sensitive to 25 Hz cue tone and speed combinations of 3% -7z or 7%
S ips. It operates so smoothly it can handle Y2 mil tape

lectronics are solid state, of course, with automatic reversing and reel torque
ompensation.

Circle Number 151 on Reader Reply Card

mmxm Here's a pair of easy ways lo broad

‘ast background music for fun and profit. Tape-Athon's PROGRAMMER and
‘ (HANNEL CASTER both have 4 tape transports with a capacity of over 800 dit-
18arent musical selections. With the PROGRAMMER, you have built-in timing

drcuits that permit an infinite variety of mixing for specialty music during the
ioroadcast day. It's complete with 7-day ON-OFF clock, VU meter, monitor speaker,

ind 40 watt amplifier. The CHANNEL CASTER is equipped with six inputs and an
nlersperser 1o mix music and ads or other spot announcements. Both are available
i vith Tape-Athon's extensive music library on a sale or lease basis

Circle Number 152 on Reader Reply Cord

. P

A“TOMATIO" This low-cost Tape-Athon CHANNEL

J“ASTER CAROUSEL allows any station to automate for a modest investment. The

$iCC is a two-tape transport system (expandable) with a cartridge Carousel unit
hat can be interspersed with the music. This allows local ads to be aired with
18Ws, weather, ID, or any other promo material. This complete program package
i priced at only $4285.00 in mono, and $5285.00 in sterec

T oarrtaernr

Circle Numbar 153 on Reoder Reply Card

IW-AW &‘po 502 S. Isis Ave.. Inglewood, Calif. 90301 - (213) 776-6933

April, 1972 . o 1
WwwWw.americanradiohistorv.com



www.americanradiohistory.com

““INSTANT START”
“RELIABLE”

Outstanding for 25 yrs.

CIGIC

12

(A
mini-
automation

MONO . $5900
STEREO $6300

Now/broadcasters can automate on a
partial or full time basis for a modest
initial investment. Can be expanded
to meel majority of applications.

cm ELECTRONICS
CORPORATION
716 JERSEY AVE.. GLOUCESTER CITY.
N. J. 08030 + Phone: (609) 456.1716

Who ean ask for
anything more?

ELECTRONIC

PRODUCTS

FRESNO, CALIF.
A SUBSIDIARY OF

CCA ELECTRONICS CORPORATION

Circle Number 13 on Reader Reply Cord

Letters

(Continwed from page [0)

or machinery. To this day, “oper-
ating engineers” operate compres-
sors, bulldozers, cranes and other
machinery with engines. The indi-
vidual in charge of the powerplant
on board a ship is the “Chief En-
gineer” and has ‘“‘Engineers’ under
him doing the actual work on the
ship’s engines.

Initially, broadcasting was tied
to the radio transmitters in service
by the maritime industry. The |-
censes that all broadcast engineers
hold are a throwback to the time
when the safety of life on the high
seas mandated licensed personnel
in charge of the ship-to-shore
facility.

Perhaps the usage of the word
“engineer” should be disallowed
for all but those personnel operat-
ing engines or machinery. The PE’s,
EE's, ChE’s or whatever are in
fact misusing the term. However,
through the evolutionary processes
in the English language, the word
has been re-defined.

What 1s occurring now is the re-
sult of “‘ruffled feathers” on the
part of graduate engineers at the
“*misuse” of the title, engineer. We
are all witness to this fact. How-
ever, the Labor Departments of
most of the fifty states list the occu-
pation ‘‘broadcast engineer’” as a
valid term in common use through-
out the state in question.

A true broadcast engineer is a
professional; he is knowledgeable
in Management, Business Admin-
istration, Programming as well as
the technical skills that he excels
in, in the day-to-day operation of
his station or stations. He is much
more than the operator that just
satisfies the Commission.

The danger in allowing the dis-
use of the title engineer, comes in
not recognizing the professionalism
and ideals that attracted the rare
creature to this business in the first
place. There are station managers
and owners that think of the broad-
cast engineer in the same vein as
the gardener or plumber; addi-
tionally, he is an albatross placed
on his property by the Commission.
It is that type of station that at-
tracts the six-week wonders to his
station and the consequential

shoddy technical operation th:
must follow. The broadcast er
gineer has long left for greenc
pastures.

A danger in allowing the tert
broadcast engineer to end is th:
our profession will become a trad
further promeoting shoddy tect
nical performance. While this ma
seem to be a trivial thing to many
we all have worked many years |
the broadcasting industry to ge¢
to the point that we could ¢
ourselves broadcast engineers an
professionals, and to allow som
individual or individual's feeling
to be placated at our expense wi
be a tremendous disservice to t
professionals in the industry.

The Society of Broadcast Er
gineers is a professional societ
that has long been trying to promoi
the recognition of the profession:
achievements of its members. Pe
haps those members of our profe:
sion that feel as | do, and man
other broadcast engineers dc
should get behind the SBE an
promote these ideals.

Edwin T. Karl

VP, Engineering
Beck-Ross Comm., Ini
Babylon, N.Y.

Humbug History

Dear Editor:

I have been following the tith
controversy in BE with intere
and would like to add one moi
opinion to the growing pile.

An operator holds an FCC |
cense: an engineering technicie
(as distinguished from a medic
technician) holds a certificate fro.
the Institute for the Certification
Engineering Technicians, 2029
Street, N.W., Washington, D.(
20006 and an engineer, by law
most states, must have obtain¢
state registration as a Profession
Engineer.

To call a broadcast operator ¢
engineering technician an engine
is as incorrect as calling a nur:
a doctor.

W. §. Campbell, |
Ballston Lake, N.

Letters begin
on page 8
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Y NEWS

FM Hours Increased

On April 7 the new FCC rule
ncreasing the minimum operating
wours for FM stations will go into
flect. The new minimum will be
2 hours daily. This i1s a jump of 7
ours over the old Rules.

The 12 hours need not be con-
ecutive. Eight hours of operation
vill be required between 6 AM and

PM, and not less than four hours
etween 6 PM and midnight local
me.

The Commission feeling on the
aatter is that there are 100 many
eeds for aural service, especially
t night, to allow FM stations 1o
ontinue to broadcast at the old
limmum. Noting that waivers
ften are granted for FCC Rules,
16 Commission said that a rule to
t every unusual and/or meritori-
us situation would be difficult
) molid.

=I1AJ Offers VT

The National Industrial Tele-
iision Association is offering free
f charge single copies of a 6 page
rofessional report on the EIAJ —
'.ype I half-inch intermanufacturer
ideotape machine standard.

Titied, EIAJ—TYPE | OPEN
‘EEL HELICAL SCAN VIDEO
_APE MACHINE MANUFAC-
!.IRER AND MODEL LIST,
US report identifies 25 different
dAJ —Type 1 models made avail-
ble under 10 different manufac-
drer brand names. The history
nd the various technical and oper-
Elonal concerns of the EIAJ—
Ype | standard are reviewed. A
enes of explanatory notes ac-
Ompanies the list of manufacturer
“fand names and model numbers.

A single copy of the report may
€ obtained without charge by writ-

wril, 1972

In a rule making notice adopted
November 3, 1971, the Commis-
sien said that despite the increased
viability of FM economically,
some FM stations were still oper-
aung at or near the minimum de-
spite the inconsistency with the
needs for more aural service in
many places and the need 10 insure
the availability of aural broadcast
service in the evening. It noted that
FM and AM are parts of a single
broadcast service.

The Commission said the pro-
posal drew little comment. Michi-
gan City Broadcasting, licensee of
WMCB-FM, Michigan City, Ind.,
agreed with the change but argued
that the broadcaster should be al-
lowed to determine the hours of
operation Monday through Satur-
day based on local public inter-
est rieeds.

Machine Report

ten request accompanied by a self-
addressed 4 x 9 envelope affixed
with 16¢ postage addressed to the
National Industrial Television As-
sociation, P.O. Box 262, Mapie-
wood, New Jersey 07040.

The National Industrial Tele-
vision Association is a professional
organization of persons concerned
with the use of television and re-
lated techniques for communica-
tions, training, and instruction in
business & industry, government
and similar applications. Edward
W. Palmer, CCTV Supegrvisor,
New England Telephone Company,
Boston is the Association Presi-
dent. Regional directors and area
coordinators hold meetings, semi-
nars and workshops for members
atlocations throughout the country.
The national office is located at the
Maplewood, New Jersey address.

wWWwWw.americanradiohistorv.com

CCA

WORLD'S LARGEST
INDEPENDENT
MANUFACTURER

* AM TRANSMITTERS
* FM TRANSMITTERS
* AUDIO CONSOLES
* TURNTABLES

* TONE ARMS

« ACCESSORY STUDIO
& TRANSMITTER
PRODUCTS

Main Othce
cc ELECTRONICS
CORPORATION
716 Jersey Avenue, Gloucester City.
New Jersey 08030 » (609) 456-1716

Subsidiaries
QRK /REK-0-KUT
FRESNO, CALIFORNIA

REK-0-KUT

0

REK-O-KUT COMPANY, INC.

1568 NORTH SIERRA VISTA. FRESNO.

CALIF. 93703 *» Phone: (209) 251-4213
A Subsithary o) CCA

CCA ELECTRONICS CORP.

716 JERSEY AVE., GLOUCESTER CITY.

N. J. 08030 « Phone: {609) 456:1716
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A True-Thru shielded coaxial
cable lets you pre-program
removable patchboards.

Now you can plug in hundreds of pre-programmed
coaxial cables simuitanecusly and instantly. The
combination of a newly designed cable receptacle
plus precise machining of rack camming action make
it possible to program removable panels with as many
coaxial cables as you need — at present, up to 2,448.

“True-through shielded’’ means that each cable has
Its own separate shield, isolated from other shields,
carried through the system. It also means that cross-
talk is down 120 to 150 db from ordinary commoned
systems.

High frequencies present no problem. At 100 mega-
cycles, VSWR is 1.02. And you don’t destroy this by
crimping the outer shield: the connection is held by
a screw-on collar. This collar also lets you rewire the
cable as often as needed—and rewire with maximum
speed. VSWR has remained constant after more than
10,000 cycles.

A 50-ohm matched impedance and .002-0hm contact
resistance are two more reasons why you may want
to telephone in your order rather than just writing
for our complete brochure on this new development.
But the main reason is change-over speed. By using a
panel programmed with these new through-shielded
coaxial cables, you can switch a computer from one
program to another in less than 30 seconds.

Let us tell you more——including how little all these
advantages are going to cost you. Write to VPC in
Waynesboro, Virginia, or telephone {703) 942-8376.
We're looking forward to working with you.

That's why we developed the new True-Thru shielded
coaxial cable programming system in the first place.

VIRGINIA PANEL CORPORATION WAYNESBORO, VA.

Circle Number 15 on Reader Reply Card
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Class Time...

Seminar Schedules |

Cable Pressurization

The Systems Equipment Plant of Superior Con: .
nental Corporation’s Cable and Equipment Divisia
in Hickory, North Carolina has scheduled its 197 |
cable pressurization school, which will consist of twv:
training courses.

The first session takes nine class days, with tl
first seven class days covering cable pressurizatio
systems in use today, as well as future concepts | !
cable pressurization, and the last two class days cove
ing air dryer installation and application and & |
dryer maintenance.

The second session is made up of the last two clai ¢
days of the complete courses, and although the tw
subjects are offered in the complete course, th
separate session is offered for those interested in i
dryer training only.

Dates of the nine-day courses are: September 11-22
and October 9-20.

The two-day sessions will be held on: September &
22; and October 19-20.

Charges for the complete cable pressurizati®
course are $50 while the air dryer installation al
maintenance course is offered at no charge.

All sessions will be held in the corporate trainig
facility of the Systems Equipment Plant in Hickos
North Carolina.

For further information on the courses, contél
Wallace E. Jones, Jr., Product Manager — Equipmel
Products, Superior Cable and Equipment Divisic
1928 Main Avenue, S.E., P.O. Box 489, Hickon
North Carolina 28601, Telephone 704/328-2171.

Film Production
and Processing

Eastman Kodak Company’s Marketing Educati
Center has announced its 1972 schedule of progras
in film production and processing for people workgi
with film in television, education, business and ¢
dustry, government, and motion pictures.

Specific courses, workshops and seminars sche
uled for 1972 include the Basic Newsfilm Workshd.
the Videofilm Seminar, two summer workshops#
film production, Advanced Film Production Wo*
shop, ME-4/ECO-3 Basic Process and Cont
Seminar, and Double Application Sound Workshé

Courses will be held at the Kodak Marketing Ed
cation Center in Rochester, N.Y., as well as at regio#
marketing education centers in San Francisco, Dalli
Atlanta, and Oak Brook, 1l

Kodak’s recently opened training complex ¥
Rochester is designed to train professional users!
Kodak products and services in obtaining high qualifs
improving efficiency, and reducing costs in their u®
of Kodak films and equipment.

BROADCAST ENGINEERIIF
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A free copy of the 1972 program schedule and ad-
ditional information on courses being offered are
available from any Motion Picture & Education Mar-
kets Division sales and engineering representative;
from any regional office of Motion Picture & Educa-
tion Markets Division in Dallas, Atlanta, Hollywood,
San Francisco, New York City, Honolulu or Oak
Brook, 1ll.; or by writing Eastman Kodak Company
Marketing Education Center, 343 State Street,
Rochester, New York 14650.

Closed Circuit
Production Seminars

Comprehensive two- and three-day television pro-
duction seminars are being scheduled this spring by
TeleMation, Inc. TeleMation's Training Manager,
Richard L. Williams, experienced in commercial
broadcasting, ETV, industrial TV and education, will
conduct beginning and advanced seminars.

The two-day beginning course covers camera oper-
ation, production switching, lighting, audio, graphics
and directing. Students attending advanced seminars
learn to coordinate equipment and props, produce
timed and untimed programs of their choice and par-
ticipate in a final project using paid, professional talent.
The remainder of the seminar is spent discussing
special effects, videotape editing and other topics of
the students’ choice. Instruction in both courses con-
sist of discussion and hands-on workshop sessions,
supplemented by special reference materials.

Chicago Beginning Seminar April 3-4
(Glenview, lllinois) Advanced Seminar April 5-7
Toronto, Ontario  Beginning Seminar  April 19-20
Burlingame (San  Beginning Seminar  April 24-25
Francisco area) Advanced Seminar April 26-28
San Juan, Beginning Seminar June 13-14
Puerto Rico

quther information and registration forms can be
obtained by writing Training Department, TeleMa-
tion, Inc. P.O. Box 15068, Salt Lake City, Utah 84115.

See Page 50 For
Information On Tech Data
And Tech Papers

Broadcast Engineering
Offers Subscriptions
On Reader Service Card.
For Change of Address
Write To: 1014 Wyandotte
Kansas City, Mo. 64105

——
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New, authoritative
and indispensable. ..

[EEE Standclarc
Dictionary of
Flectrical and
Flectronics lerms

|EEE STANDARD DICTIONARY
OF ELECTRICAL AND
ELECTRONICS TERMS

The product of decades of labor by thousands of
engineers, scientists, and teachers, the [EEE
Standard Dictionary of Electrical and Electronics
Terms defines 13,000 technical words from every
area of electrical and electronics engineering.
Each definition is an official standard of The In-
stitute of Electrical and Electronics Engineers inc.
The dictionary contains hundreds of nhew terms as
well as revisions of earlier ones, making it the most
up-to-date and complete single-volume reference
of its kind. i
Here are some of its special features:

13,000 technical definitions, embracing the total

technical language of electrical and electronics

engineering

over 700 pages, including more than 140 illus-

trations

compilation by leading authorities in 31 fields of

specialization

extensive revision of previously published defi-

nitions to eliminate duplications and to reflect

recent developments

hundreds of new terms never before found in

dictionary form.

Just published 736 pages 142illus. - $19.95

I WILEY-INTERSCIENCE, Dept. 093-A 2715-WI| I
a division of JOHN WILEY & SONS, Inc. H 7]
605 Third Avenue, New York, N.Y. 10016 Wiley

I I'd like copies of the IEEE Standard

Dictionary of Electrical and Electronics Terms I
| (0 471 42806-X) @ $19.95 each.

] My check (mcney order} for $ is enclosed
Wiley-Interscience will pay postage and handling |
] Bill me. | will pay postage and handling.

Company
Address
City State Zip

I
!
| Name Title
|
|
1

0 iR RIE
RESSIINERSEICIR
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Cartridge Tape
Supermarket!

Here’s a one-stop shopping center
for the most and best in broadcast
quality cartridge tape equipment—
a SPOTMASTER supermarket of
variety and value.

Just check the boxes and send
us this advertisement with your
letterhead. We'll speed complete
information to you by return mail.

Single-
Cartridge

—

Equipment

‘ln—|

Record-play & play-

back models,
Ten/70 compact &
Record-Play rack-mounted

[J The incomparable Ten/70
[ The classic 500C
The economical 400
[ Stereo models
[ Delayed programming models

Multiple-
Cartridge
Equipment

(1 Five*Spot
{5-cartridge deck)

"] TensSpot

{10-cartridge deck)

Versatlte Five«Spot

Cartridge Tape
Accessories

[ Tape cariridge winder
[0 Calibrated tape timer

U’l [J Remote

controllers
O Cartridge racks

{wall, fioor &
table top models)

Degaussers (head
demagnetizers &
cartridge erasers)

Tape Cartrldge Racks

[J Telephone answering accessory
[J Replacement tape heads

[J Adjusiable head brackets

[) Head cleaning fiuid

O alignmant tape

3 Bulk tape (lubricated, heavy duty)
[l Tape tags

] Cartrldges, all
slzes, any length
tape (or empty),
no minimum order,
lowest prices

Cartridges: Alii Slzes

The nation’s leader in cartridge tape
technology can fili your every need,
quickly and economically. That's how we
bacame the leader. Write

BROADCAST ELECTRONICS, INC.
eme—— f Flimways Company ————————
88190 Brookville Rd., Silver Spring, Md. 20810
(301) 588-4382
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China Relay Was Extensive

One of the most comprehensive
international communications sys-
tems ever devised was made avail-
able by the People’s Republic of
China during President Nixon's
visit to Peking. A total of 60 voice
channels, 22 telegraph channels, a

photo channels was at the disposal
of both news media and the Presi-
dent's official party.

A site had already been prepared
at Peking Airport for the installa- |
tion of a transportable earth station
WUI-2 leased by the People’s Re-

video channel, and 2 facsimile public of China from Western
ﬁ‘::.:‘;c’u‘: ‘"ﬂtl.nl o INTEL3AY u‘
CURORE ’/ i '/‘.' %
MIOOLE €asT g !
INDIAN OCEAN COUNTMIES bl

(D i

i A

OF Cwina

‘i
[]
ua Tv
wEtwoans ‘
Ui
tuAorL

MIDDLE EADY
AFRICA

Ut amtaics

Circle Number 49 on Reader Repiy Card
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Union International, Inc. Adjacen
to the earth station, the Chines
constructed a large building th
housed press and photographi
facilities, and a television studi

WUI-2 is the second generatio
of portable earth stations 10 b
used by WUI in the transmissio
of events of international interes
Its predecessor, WUI-1, designe
under the guidance of Roy K
Andres, Vice President — Plannin
and chief technical director f
WUI, was the ocean-going statio
that relayed from the decks of t
recovery carriers the splashdow
of Apollo moon missions dati
back to Apollo 7 and on throu
the most recent Apollo 15 missio

Lighting Symposium

The llluminating Engineerir
Society has announced that it wi
sponsor the eighth annual theate
television and film lighting syn
posium. The meetings will be hel
in the Pick Congress Hotel
Chicago, May 21 through 24.

Further information on the sy
posium may be obtained by writii
to the Illuminating Engineerir
Society, 345 East 47th Street, Ne
York, N.Y. 10017.

BROADCAST ENGINEERIN
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About The Author

For those of you new to the Cable TV in-
dustry, an Introduction to Archer Taylor
is in order.

Mr. Taylor is vice president of Malarkey,
Taylor & Associates. For 27 years he has
been practicing as a consulting engineer
for broadcast and CATV. What's more, he
buiit the first CATV system in Montana, and
he owned and operated four systems
until 1968.

in addition, Archer Taylor has served on
the Board of Directors and on engineering !
committees of the NCTA, and this inciudes
being a former chairman of an ad hoc com-
mittee on technical standards which as-
sembled and presented data extensively
utilized and incorporated by the FCC in
the Commission’s First Report and Order
for CATV.

Mr. Taylor also has served on IEEE Co-
ordinating and Standards committees.

Malarkey, Taylor & Associates is a full- f
time cable television and broadband com-
munications network consulting firm lo-

‘The Spirit of Part 76

THE NEW

FCC RULES
FOR CABLE
TELEVISION

By Archer S. Taylor

Regulation of CATV has been
on the calendar for consideration
by the Federal Communications
Commission for just about every
one of the more than twenty years
CATYV has existed. Simple propos-
als have been in plentiful supply;
effective solutions have been scarce.
For example, it has been suggested
that CATYV should:

® be regulated as acommon carrier

® be licensed as a radio station

® be subject to Sec 325 of the Com-
munications Act requiring per-
mission to “‘rebroadcast™

® pay copyright fees

® pay a “‘public dividend"” to the
Corporation for Public Broad-
casting

® switch local broadcast commer-
cials into distant signals

® drop dead

In March, 1966, the Federal
Communications Commission
adopted Rules and Regulations
sharply restricting the develop-
ment of Community Antenna Tele-
vision Systems. Since that time,
this highly complex subject has
been under massive study, not only
by FCC, but also by a host of
“think tanks™: Stanford Research
Institute, Stanford University,

CE-2

cated in Washington, D.C.

Rand, Mitre, Sloan Foundation,
Markle Foundation, Ford Founda-
tion, Kettering Foundation, and
many others.

On Friday, December 13, 1968,
the Commission issued Proposed
Ruiemaking intended to dispose of
the unbearable burden of prolifer-
ating evidentiary hearings it had
brought upon itself by the provi-
sions of the 1966 rules. The Pro-
posed 1968 Rules were referred to
by then Chairman Rosel Hyde as
“‘a constructive step toward open-
ing the way for new CATYV service
in many areas™. ln fact, however,
the Interim Procedures in effect
during the consideration of the
1968 Rules, were so structured as
1o result in a defacto freeze. Chair-
man Hyde's optimistic hopes to the
contrary notwithstanding, the num-
ber of new CATYV starts declined
sharply; several CATV equipment
suppliers ceased to exist to any
practical extent (though none went
through formal bankruptcy) and
the survivors operated in an atmos-
phere of stark austerity. Although
franchise activity proceeded with
considerable vigor, new system
construction was rare.

Finally, *‘after more than three
years of exhaustive inquiry” on
February 3, 1972, the FCC issued

WwWWWwW.americanradiohistorv.com

its long heralded Report and Order:
effective March 31, 1972 (unless
stayed by FCC on reconsideratior
or by Court order). These new
Rules, adopted as Part 76 of Rules !
and Regulations of the FCC, are
both thoroughly comprehensive
and intensely complex. We have
attempted to summarize the essen
tial features in a series of Table:
reproduced herein.

A significant court challenge is
expected by some attorneys on the
issue of whether proper adminis
trative procedures were followes
in adopting the Consensus Agreei
ment negotiated (perhaps ‘“‘ham
mered out” would better expres:
it) by the White House Office o
Telecommunications Policy (OTP
among the conflicting adversar’
commercial interests of cable
broadcast, and copyright industries
FCC Chairman Dean Burch ha
expressed satisfaction as an attor
ney that the public interest as we!
as all commercial interests wer
more than adequately represente
and protected. Time, and th"
Courts, will tell.

Part 76, the new cable televisio
rules, covers every conceivabl
area of cable television regulatio
in a specific, detailed, and comple |
manner which can hardly be calle:

BROADCAST ENGINEERIN'{
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e First 50
® Second 50

Fig. 1 The 35 mile zones of the Top 50 and the

second 50 TV markets listed by the FCC.

superficial. Subject areas covered
in Subparts A through K are:
Definitions
Applications for Certificates
of Compliance
Carriage of local and distant
signals
Protection of program exclusivity
Cablecasting
Access to cable facilities
Federal-State-Local regulatory
relationships
Technical Standards
Grandfather provisions
Forms and Reports
Payment of Annual’Fees to FCC
L.ogs and Records
Diversification of Control
Of particular interest are the new
definitions of four classes of Cable
Television Channels, paraphrased
as follows:

Class I. A downstream signal-
ling path for broadcast
TV signals.

Class II. A downstream signal-

ling path for cablecast
TV signals.

Class III. A downstream signal-
ling path for non-TV
signals.

Class IV. An upstream signalling
path for TV or non-TV
signals.

The term ‘‘signalling path” was

© April, 1972

invented by FCC for Part 76 to in-
clude channels other than 6 MHz,
whether or not signals are actually
being transmitted.

Under Part 76, both new and
existing cable TV systems must
make application to the FCC for a
Certificate of Compliance with the
new Rules, supported by full dis-
closure of ownership, proposed
services, franchise agreements, and
an affidavit certifying that all sta-
tions within whose Grade B con-
tours the system will operate have
been notified of the proposed ser-
vices. New Certificates are required
for any changes in ownership or
operating plans, but do not expire
until the franchise itself expires.
In general, cable television systems
existing (or authorized) by March
31, 1972, will be allowed to con-
tinue present operations under sev-
eral “‘grandfather” rules; though
they must obtain Certificates cover-
ing such operations, and any
changes will be subject to the Rules.

Rules governing carriage and
exclusivity, as seen from the ac-
companying charts, depend largely
on the size of the market. Part 76
includes a list of the 100 largest TV
markets and their designated com-
munities, based essentially on the
1970 American Research Bureau

www.americanradiohistorv.com

(ARB)ranking of prime-time house-
hold viewing. FCC does not expect
to change this listing according to
subsequent ARB ranking.

For most purposes, a specified
zone of 35-mile radius centered on
the main post office or other refer-
ence point (geographic coordinates
are included in the Rules) replaces
former concepts of “local service
area”. Figure 1 shows the 35-mile
zones of the Top 50 and second 50
TV markets listed by FCC.

To resolve the problem of car-
riage or protection in overlapping
markets (the so-called Footnote 69
situation), Part 76 provides that
stations may be treated as local
stations when theyare “significantly
(viewed” in any community, even
though they may be located in
another, usually overlapping
market. After much travail, the
FCC has defined “significantly)
viewed” as follows, based on the
1971 ARB survey of non-CATV
share of viewing hours:

Full or Partial Network Stations:
at least 3% share of total view-
ing hours
at least 25% net weekly cir-
culation
Independent Stations:
at least 2% share of total view-
ing hours

CE-3
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at least 5% net weekly cir-
culation

{Net weekly circulation is the per-
centage of the total TV households

that watched the station for at least
S minutes during an entire week.)
A list is included in Part 76 show-
ing the stations which are “signifi-
cantly viewed” in each of the more

than 3000 counties in the Unitec
States. No changes are contempla
ted in this showing for at leas
a year.

The new Rules require only si

TABLE 1-CARRIAGE

MARKET SIZE

DISTANT SIGNALS
MAY CARRY—-SUBJECT TO
“LEAPFROG" RULES

TOP 100 MARKETS

For systems located wholly
or in part within the 35-
mile zone of any commer-
cial TV station in one of
the 100 largest markets.

. Missing; to provide tull complement of:

Top 50 Markets
3 full networks
3 independents

Second 50 Markets
3 full networks
2 independents

. "Wild Cards"

2 additional independents
Less: the number of distant signals
carried to make up the full comple-
ment.

. Additional ETV stations.
. Stations programming predominantly

non-English language.

. Programs from any station (without re-

gard to leapfrog rules} may be substi-
tuted for “blackouts” or strictly locat
programs on distant independents reg-
ularly carried.

MARKETS SMALLER
THAN TOP 100

For systems located wholly
or in part within the 35-mile
zone of any commercial
TV station in a market
below the Top 100.

. Missing; to provide full complement of:

3 full networks—1 independent.

. No "Wiid Cards".
. Additional ETV stations.
. Stations programming non-English lang-

uage.

OUTSIDE ANY MARKET

For systems |ocated wholly
outside the 35-mile zone
of any commercial TV
station.

LOCAL SIGNALS
MUST CARRY ON REQUEST
A All station—35-mile zone (including hy- A
phenated communities).
ETv Stations —Grade B.
.100 watt fransiators—in licensed com-
munity. B
. Stations with significant viewlng.
@
D
E
. Stations In the same, or other market A
smaller than Top 100 —Grade B.
. ETV Stations —Grade B. B
. 100 watt translators—in licensed com- C
munity. D
. Stations with significant viewing.
. Al stations—Grade B (regardless of A
market size). B
. ETV Stations —35-mile zone.
. 100 watt translators—in licensed com-
munity.
- Stations with significant viewing.

. Any distant signals may be carried.
. No leapfrog rules apply.

LEAPFROG RULES

A. Distant network signals must come from either:
1. The nearest full network station; or
2. The nearest in-state full network station.

B. Distant Independent Signals (other than ETV or foreign language)

1. It any distant signals come from the Top 25 markets: the first two distant independents must come from one or both
of the nearest two Top 25 markets: otherwise, they may come from any market.
First: UHF within 200 miles: or
Second: VHF within 200 miles, or any UHF

| cE
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multaneous non-duplication of net-
work programs (with certain limited
exceptions), according lo priorities
based primarily on predicted Grade
Contours, rather than the same-day
non-duplication required since
1966.

Protection of exclusive contract
rights to exhibit syndicated pro-
grams, on the other hand, is excru-

ciatingly complex. In general, the
responsibility for providing the
necessary information on dupli-
cated showings has been placed on
the party supposedly benefitting. It
is not at all clear, however, that
some of these responsibilities could
even conceivably be met without a
carefully programmed computer to
examine the myriads of contracts,

release dates, broadcast dates
terms of protection, and ownershil!
of rights. A Special Proposed Rule:
making on Sports Blackouts wa
released at the same time as Pai
76, with a March 16 deadline fc
comments. A curious loophole wa
left in Part 76, probably by ove:
sight: network syndicated program:
are given only simultaneous prc.

TABLE II—EXCLUSIVITY PROTECTION

SYNDICATED PROGRAMS

Pre-clearance protection in the
Top 50 markets for programs
first released for syndicatlon.

PROTECTION COMMENCES

Date the program is first sold or licensed
to a U. S. TV station for broadcast.

PROTECTION EXPIRES

One year later.

Programs covered by exclusive
contracts with TV stations:

A.In Top 50 Markets

8. In Second 50 Markets

1. Off-network series.

2. First-run series.

3. First-run non-series and
feature films.

4. All others, including:

Date of acquisition of exclusive broad-
castrights.

Date of first non-network showling of an
episode in the market.

Date of first showing of an episcde in
the market.

Date the program is avallable under con-
tract for showing In the market.

Run-of-contract; date of expiration of
exclusive rights.

One year later; or after the full series has
been shown, whichever comes first.

Two years later.

Two years later.

One year later; or one day after the first
non-network showing In the market,

Simultaneous Non-Duplication.

Protection against lower priority but not
against equal priority:

1. Principal Community

2. Grade A

3. Grade B

4. 100 watt translator community

Significantly viewed signals are entitled
toprotection, as If they were (ocal.

Color has pricrity over monochrome.

Non-series; Date of acquisition of exclusive broadcast whichever comes first.
Non-network series re- rights.
runs;
Off-network non-series.
NETWORK PROGRAMS PRIORITY EXCEPTIONS

Special exceptions in time-zone situa-
tions. Programs released by networks for
prime time are not protected in non-
prime time.

Non-simultaneous protection may be
required for network programs released
in Canada prior to U.S. broadcast.

Program deletion not required if sub-
scribers would have less than two net-
works at any time.

Private agreement will be honocred.

CE-6
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i

extended periods. This will surely
be changed.

Part 76 is predicated on the
assumption that the emergence of

tection white non-network pro-
grams are carefully protected for

TABLE (Il —RESPONSIBILITY ASSIGNMENTS

CABLE SYSTEM

. LOCATION AND CABLE OPERATOR'’S LOCAL TV STATION’S CSVZLZI:':T

_ TYPE OF RESPONSIBILITY RESPONSIBILITY AESRORE\B [T
PROTECTION
IN TOP 50
MARKETS

Pre-clearance pro-
tection of first re-
leases for syndi-
cation.

To search Newspapers, and other
schedules to determine when the
listed programs must be deleted
from distant stations carried.

None

Notify cable opera-
tors giving name of
program and date
of first sale or li-
cense to a US. TV
station for broad-
cast.

IN TOP 100
MARKETS
Protection of ex- To black out distant signals as To notlfy the cable operators within None
clusive broadcast specified by local TV station. 35-mile zone by Monday of the
rights of TV sta- week before blackout is required.
tions to syndicated To verify station notifications in Notification must include:
program exhibi- case of doubt or controversy con- ® call letters of station to be
tion. cerning eligibility for protection, blacked out
by examining station's ipublic files. e date, time, and duration of the
blackout
To identify programming which is
free of exclusivity protection, in To notify cable operators of sched-
order to fill “blackouts” on reg- ule changes 36 hours in advance.
ularly carried distant stations. To monitor for violations.
IN GRADE B OF
ANY STATION
(Or in community
to which 100 watt
translator is li-
censed).
Protection of net- To black out network programs To notify the cable operators of the None
work programs. duplicated by stations of lower pri- required network blackout at least
ority subject to proper notification 48 hours in advance, or by Monday
by station of highest priority. of the preceding week, if so re-
quested.
To request notice by Monday of the
week before the required blackout, Notice must include:
if desired; otherwise notice is 48 e date and time of the protected
f hours in advance. broadcast
b ® date and time and station to be
r l blacked out
i_
o ALL SYSTEMS To obtain certification from FCC To maintain in a public file exact None
’d AND ALL for all TV broadcast signals carried, signet! copies of relevant portions
STATIONS after notification to all stations of excluslvity contracts establish-
within Grade B. ing eligibility for protection of
syndicated programs.
To keep a log of distant stations
carried, including call letters, date,
time carriage commenced and ter-
minated, and the program sched-
ules of each. Retain for two years.
-
A
|1pril, 1972 CE.7
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a broad-band communication net-
work with exciting future potential,
depends on the economic viability
of a cable television reception ser-
vice during development of tech-
nology and markets. So, having
provided for at least two otherwise
unavailable distant signals in all

major markets (provided they are
not blacked-out most of the time to
protect exclusivity), Part 76 seeks
to assure that systems in major
markets will be available for new,
non-broadcast services by specify-
ing additional channel capacity,
two-way capability, and capability

of expansion when demand
channels approaches existing avai
ability, as outlined in the Table
Probably of most significang
however, is that Part 76 affirn
tively encourages advertising an
subscription television on lease

TABLE IV-CABLECASTING

Regulations Applicable
to all Cablecasting (ex-
cept Local Government F
Access Channels)

Purpose Charges Permitied Specific Regulations

Origination Calbecasting

Local originaticn channels not
to be used for any other pur-
pose. Used as local outlet "‘to a
significant extent’ 't

Commercial/Political ad-
vertising permitted, sub-
ject to non-disruptive ad-
vertising and political
broadcasting reguliations.

One or more dedicated
channels on all systems
with more than 3500 sub-
scribers.

No agreements outside any TV
Subscription TV permit- market which inhibit use of
ted. prime time for controversial
local issues.

Subject to falrness/equal time.

No Censorship

No Lotteries

No Obscene or
indecent material

Records of names and
addresses of persons
requesting access shail |
be available for public

Education Access—at Not subject to tairness/equal inspection for 2 years.

least one dedicated chan- Subscription TV not pro- time '

nel. hibited.

Sponsorship identification re-
quired.

Access Cablecasting
Publlc Access—at least No charge except tor use
one dedicated channel ot production ftacilities
tor more than 5 minutes.

No commercial/Political candi-
date advertising.

Non-discriminatory —First come
Leased Access-—dedi- basis.
cated channels optional
unused time on any non-
broadcast channel must
be avallable tor leased
access (except origlna-
tion cablecasting chan-

nels).

No charge tor tirst 5 years
Subscription TV not pro-
hibited.

No Commercial/Political candi-
date advertising.

Not subject to fairness/equal
time.

Rates tor leased access
to be tiled with FCC.

Paid Commercial/Political ad-
vertising permitted, with spon-
sor identification.

Subscription TV not pro-

hibited Not subject to non-disruptive

advertising rules.

Not subject to tfairness/equal
times, or political broadcasting
restrictions.

Local Government Ac-
cess—al least one dedi-
cated channel.

No charges for first §
years.

No restrictions, except as
provided elsewhere (n
State or Federal Law.

No Restrictions of any kind are
placed on Local Government
Subscription TV not pro- Access Channels.

hibited.

CE-8 BROADCAST ENGINEER
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‘channels, subject to restrictive regu-
lations similar to those governing
broadcast advertising and over-the-
air subscription television.

While municipal and state au-
thorities are assigned responsibility
for choosing the best qualified appli-
cants for the franchise, they are
advised by FCC to restrict fran-
chise terms to a maximum of 15
years, with “‘reasonable” renewals;

and to establish franchise fees in
the range of 3-5%. The franchising
authority is assigned responsibility
for dealing with complaints and for
supervising rate structures.
Technical standards are included
in Part 76, limited to Class 1 signal-
ling paths. (These are covered in an
article by Howard Head.) A techni-
cal advisory committee is to be ap-
pointed to augment the technical

TABLE V- CAPABILITY REQUIREMENTS

Systems within 35-mile zones of Top 100 market TV stations.
{No requirements for smaller markets.)

Channel Capacity

120 MHz minimum bandwidth avallable for immediate
or potential use.

Equivalent Bandwidth For each Class | Cable channel utilized, an addltional
6 MHz suitable for Class ll or Class Hll signals Is requlired.

Bi-directional

“Technical capacity for non-voice return’ is required.
“"Each cable system shall be constructed with the
potential of eventually providing return communica-
tions without.. .time consuming and costiy rebuilding

TABLE VI-SUBSCRIPTION TV

Feature films:

Any films which have had first-run showing on
non-reserved seat basis anywhere in the U.S.
within the last 2 years.

One film, whose last first-run showing on non-
reserved seat basis was more than 10 years ago.
may be shown for one week in each calendar
month.

Films whose last first-run showing was between
2 and 10 years ago may be used if the owner of
the rights has been unable to sell them for tele-
vision broadcast or is withholding them to pro-
tect future box-office.

Sports:

Series programs, with
interconnected plot or
the same cast of principal
characters:

Other Programs:

Events may be used which have not been broad-
cast during the past 2 years by any commercial
TV station within whose Grade A Contour the
system is located. (Except non-annual events
such as Clympic Games, America’'s Cup, etc.)

Prohibited from subscription TV at all times.

At least 10% of the total subscription TV hours
must be other than feature films and sports.

Advertlsing: No advertising except to promote subscription
TV programs, and only before or after complete
programs.
e
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standards with respect to:

Cable TV receiver standards

Frequency allocations on cable

Standards for Class 11, Il and

IV signalling paths

Standards on envelope delay,

differential gain and phase

Standards on cross-modulation

and “ghosting”

Carriage of radio signals

Cable television systems must
submit annual reports, including
financial data; and must pay FCC
an annual fee of 30 cents per sub-
scriber, in addition to filing fees
for Certification and other petitions
or applications. They must keep a
log of stations carried and program
schedules, and must keep records
on persons requesting the use of
access or leased channels.

Rules proposed or adopted in
1970 are incorporated in Part 76,
prohibiting national TV networks
from owning cable TV facilities
anywhere, and prohibiting TV sta-
tions from owning within their
Grade B Contour. No action is yet
taken on newspaper ownership or
radio station ownership.

A Proposed Rulemaking regulat-
ing the importation of FM and AM
radio signals by cable systems
was released at the same tume as
Part 76. This would, if adopted,
require cable systems to carry all
AM and FM radio stations licensed
to communities within 35 miles. In
the interim, the Commission will
prohibit carrying radio stations
more than 75 miles away in com-
munities of less than 50,000 popu-
lation which have one or more
radio stations. Furthermore, no
distant radio stations can be carried
unless all local stations are carried.

The “Spirit of Part 76" seems 10
be “A Great Leap Forward” for
cable television, into the mostly
unfamiliar land of exclusivity
protection.

Who won? Who knows? Perhaps
Part 76 may effectively have tossed
the whole situation into the market
place. Does the public want tele-
vision as it has been? Or will the
public demonstrate enough interest
in the advantages of a cable tele-
vision reception service to bring
on the dawn of the New Era of the
Broadband Communication Net-
work (BCN)? Maybe the market
place is where the judgment prop-
erly belongs.
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Microwave Alternatives For CATV

It is the coaxial cable trunk line
that limits the overall length of a
CATYV system and the maximum
distance at which the head end can
be located from the communities
served. The present state of the art
limits the number of cable ampli-
fiers that can be cascaded.

In the distant future, it is likely
that PCM multiplexing systems
will enable simultaneous transmis-
sion of many color television chan-
nelsover aimost unlimited distances
through waveguide. Although such
equipment is not yet available,
there is an alternative that can be
utilized now.

This alternative is “‘microwave
radio transmission.” The use of
microwave in CATV systems is
not new. Nor is FDM multiplex-
ing. However, their combination
for simultaneous transmission of
several television channels over 2
single microwave carrier 1S new.
Multiplexed television microwave
syslems capable of simultaneous
transmission of several television
channels are now being offered.

By Leo G. Sands

One of these systems, known as
the Airlink, which was developed
by Laser Link Corporation, can
also transmit simultaneously from
a master head end to as many as 21
distribution centers (sub-head ends)
at different locations, as shown in
Figure 1.

Utilizing such a system, one head
end could serve several communi-
ties, each having its own cable net-
work. For example, a head end on
top of Garrett Mountain, in the
heart of the Northern New Jersey
metropolitan area, could serve
CATV systems 1n Ridgewood,
Paterson, Newark, Montclair and
many other cities and towns within
microwave range of the mountain-
top LDS (Local Distribution Ser-
vice) microwave transmitter.

To cite another example, such a
system with its head end on Mt.
Diablo could serve numerous com-
munities in the San Francisco Bay
Area and the valleys north, easl
and south of the mountain. There
are many other similar possibilities
throughout the United States and

Canada. Such a system could also

make nationwide television pos-
sible in such island nations as
Jamaica where no individual TV
station could cover all of the moun-
tainous island.

Multiple Channels
The earliest

P -

television micro-

wave systems were capable of

transmitting only one television
channel. The video signal directly
modulates the FM microwave
transmitter. The audio signal is fed
to an FM modulator which in turn
modulates the microwave carrier

at a subcarrier frequency. To trans- ¢

& - o

mit more than one TV channel, it

is customary to ‘‘stack’ microwave

transmitters, as shown in Figure 2,
each transmitting one TV channel
and all sharing the same antenna
through an antenna multiplexer.

»

P

—

To transmit to two or more re:

ceiving stations, the signals of al
of the head end microwave trans:
mitlers can be intercepted at a junc: |
tion repeater station, as showr
in Figure 3, and then transmittec

IR

1
]
]
10 CABLE SUB HEAD ‘ SUB HEAD | 10 CABLE |
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]
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y receiving stations at differ-
nt locations.

To transmil three programs, six
iicrowave frequencies are re-
uired, three to transmit from A to
, and three to transmit from B to
' and from B to D. It is necessary
3 use separate receiving and trans-
iitting frequencies at the repeater
tation to avoid desensitization of
1€ receivers.

7]
%{
]
Figure 2

It is not necessary to transpose
‘equencies when utilizing a “‘pas-
ive repeater”. The group of micro-
save signals radiated by antenna A
re intercepted by antenna B. An-
enna B is connected to antennas C
nd D which reradiate the signals
t their original frequencies in dif-
srent directions. This technique,
tilized in communications micro-
vave systems designed by Budel-
1an Electronics Corporation, re-
uires the use of antennas of
ufficient gain to offset antenna
iranching losses.

Hundreds of telephone channels
an be transmitted over a micro-
vave system by employing FDM
frequency division modulation)
wltiplexing. Telephone channels
\, B and C are applied as subcar-
iers at three different frequencies
2.2. 12, 24 and 36 kHz) to the mi-
rowave baseband.

The same basic technique is used
nthe Airlink system. The head end
mplifier and channel translators
leliver signals at the visual and
ural carrier signal frequencies of
"V channeis 2, 3, 4, 5 and 6 di-
ectly to the baseband of the FM
lmCl‘owave transmitter. (Additional
hannels can be transmitted in the
‘ame way at translated frequencies
low 54 MHz and above 88 MHz).

Modulating Frequencies
The basic technique is the same
S used in FDM communications
Nicrowave systems. The differ-

mril 1oIn

ences are that special multiplex
equipment is not required and that
the modulating frequencies are
much higher. In the Airlink sys-
tem, both AM (video) and FM
(audio) signals modulate the FM
microwave transmitter.

At a receiving station, the fre-
quency-modulated microwave car-
rier i1s demodulated to extract the
visual and aural subcarrier signals
which are then fed to the cable dis-
tribution network through head end
type amplifiers and/or translators.

To make it practical to transmit
the multiplexed microwave signals
simultaneously 10 several receiving
stations in different directions, the
microwave transmitter utilizes a
TWT (traveling wave tube) RF
amplifier at the output of the solid
state FM exciter. The transmitter
employs a 3-GHz solid state modu-
lator, a solid state upconverter, a
20-Watt  12.7-12.95 GHz TWT
power amplifier and a harmonic
filter.

The output of the transmitter is
fed to two or more microwave an-
tennas through an antenna multi-
plexing system. Three TWT am-
plifiers can be paralleled to permit
feeding microwave signals 10 as
many as 21 antennas.

At each cable distribution center,
a microwave receiver is required.

microwave signal to a 1.5-GHz IF
signal which is demodulated by a
discriminator. The IF amplifier
employs 25 dB of AGC to offset
fading and delivers a 14-dBm signal
to the limiter which saturates at 10
dBm. At locations where a greater
fade margin is required, a tunnel
diode preamplifier with 15 dB of
AGC can be provided.

Instructional Uses

Although the Airlink system is
currently FCC type accepted for
licensing in the Cable Antenna
Radio Service (CARS), its appli-
cations are not limited 10 CATV.
Such a system could be used, for
example, for transmitting a number
of live, filmed and taped instruc-
tional TV programs from a central
location to numerous schools. An-
other application, the FCC permit-
ting, could be transmission of sev-
eral special-interest programs (o
the business community.

What is significant about this
system is the application of FDM
techniques, which date back to the
1920's and FM techniques which
were originally developed by Major
Edwin H. Armstrong. Much has
been learned about multiplexing
and FM techniques since then and
new developments are being ap-
plied to solve television transmis-

The receiver downconverts the  sion problems.
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Theta-Com Petitions
With Microwave
Assignment Plan

Theta-Com of California has
petitioned the Federal Communi-
cations Commission to modity the
channel frequency assignment plan
for multi-<channel microwave local
distribution service (LDS) con-
tained in the commission’s rules for
CATYV systems.

The requested rule modification
would not supplant the existing
channel assignment plan, but would
supplement it with an alternate
set of frequency assignments spe-
cifically designed to carry mid-band
and super-band channels in their
normal spectral relationship with
respect to the standard VHF
channels. The petition explained
that being in the existing Com-
munity Antenna Relay Service
(CARS) band, the requested alter-
nate frequency assignments would
facilitate the use of LLDS by the
growing number of cable system
operators who now or will soon
need to carry more than 20 chan-
nels because of FCC regulations or
franchise obligations.

Multi-channel microwave local
distribution service is used in
CATYV systems for crossing natural
or man-made barriers, reaching
pockets of population, and other
problem solving applications where
a span of coaxial cable is not prac-
tical. To date, Theta-Com’s AML
is the only LDS equipment in
actual CATV sysiem operation.
According to R. W. Behringer,
president of Theta-Com, the pro-
posed alternate frequency assign-
ment plan will improve the per-
formance and reduce the cost of
the CATV system by eliminating
unnecessary frequency conver-
sIons.

Cable Report, Order
Is Now Available

The FCC Cable Television Re-
port and Order, announced Febru-
ary, was reprinted in the Federal
Register of Saturday, February 12
and is available for sale by the
Superintendent of Documents at

PoF B T

the Government Printing Office.
The price of the document is 20
cents.

The following title should be
used when ordering: Federal Regis-
ter of February 12, 1972, Velume
37, number 30, Part II only.

Mail requests should be ad-
dressed to the Superintendent of
Documents, Government Printing
Office, Washington, D.C. 20402.
Do not address requests to the
Federal Communications Commis-
sion. Documents will also be avail-
able for over the counter sale at
the Superintendent of Documents
Bookstore, North Capitol and H
Streets, N.W.

The Federal Register reprint
will include the report and order,
the rules, the list of significantly
viewed television stations, and the
consensus agreement.

New Products

New Carrier Fill
Telecom Cable

A new lelecommunications cable
for T-1 Carrier systems has been
developed by the Anaconda Wire
and Cable Company Communica-
tion Products Engineering Center,
Sycamore, lllinois. The cable fea-
tures two compartments for elec-
trical separation of pair groups plus
two extra pairs. one for repeater
interrogation and one for voice
order wire.

All pair counts of the new cable,
known as Plus 2™ are said to
allow 100 percent of the pairs 10
be used for T-1 Carrier systems,
with transmission in both direc-
uons, al maximum repeater spac-
ing. In addition, all repeater hous-
ing spaces can be utilized regardless
of whose equipment is installed
because cable pairs from the nom-
inal pair count need not be allo-
cated for repeater interrogation and
voice order wire functions. Maxi-
mum repeater spacing is possible
due to improved near-end crosstalk
coupling loss characteristics.

Separation of the core into two
compartments by means of a poly-
olefin-coated metallic shield ena-
bles simultineous transmission of
T-1 line signals in opposite direc-
tions without interference between
channels.

www.americanradiohistorv.com

Cables with nominal pair counts
of 50 pairs or more will include
two interrogation pairs and (wo
voice order wire pairs 10 acCommo-
date larger systems where the nume
ber of repeater sections in tandem
may be greater than 12, or where
two Or more repeater housings are
required at each location.

Anaconda plans to offer the new
separator shield and extra pai
features with filled and non-fille
versions of all of its standard com
munications cable construction.

Circle Number 66 on Reader Reply Card

Improved Boom Mic

Shure Brothers Inc., Evansto
Illinois, introduced an improve
version of its Model SM3SA uni
directional dynamic microphone
that includes features designed t
minimize subsonic low frequenc
transients resulting from rapi
boom movement or wind.

Called the SM5C, the new mode
incorporates a 100 HZ hi-pass filte
in the cartridge assembly that si
nificantly reduces subsonic tr
sients. Although these transient
often occur at frequencies belov
audible levels, they can overloa
the input stage of some recordin
channels and result in momentar
blocking or distortion.

The SM5C Model also includ
a hum-bucking coil that improve
the signal-to-noise ratio when use
in high-magnetic fields, such a
power transformers or i
dimmers.

Like other models in the SM
series, the SM5C offers wide rang
smooth response and a near pe
fect cardioid pattern. It is ideal f¢
boom applications involving na
ration, vocals, dialog, and orche
tration pickup.

Circle Number 67 on Reader Reply Card

Further Rules
Information
On Page 19

Also See Page 46
For New Products
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In the comparatively short span of time
between its introduction and the total
conversion of the broadcast industry to
fts use, the Plumbicon has enjoyed con-
tinuing professional acclaim and industny
wide endorsement as attested to by its
receiptin 1967 of the coveted Emmy
from the National Academy of Television
Arts and Sciences. by the award of the
David Sarnoft Gold Medal by the Societ
of Motion Picture and Television Engi-
neers, Inc. to Dr. E. F deHaan, the tube’'s
developer and by the very practical and
meaningful award to Amperex of pur-
chase orders for twenty thousand
Plumbicon tubes.

How do you say Thank You' for such
support and such recognition? We feel
that the most sincere way to show grat-
itude to an industry for its support of
one's efforts is to rededicate those ef-
forts for the further advancement of
that industry,

We theretore pledge that we will con-
tinue 1o devote the greatest part of our
energies to the task of keeping ahead
of the uncompromising requirements of
the television industry and to keep
the industry ever supplied with better
and better TV camera tubes. Electro-
Optical Devices Division, Amperex
Electronic Corporation, Slatersville
Rhode Island 02876

Amperex

TOMORROW™S THimminC i TODATS PRODACTY

“~Early this year, Amperex delivered its
20,000th Plumbicontube, through its
aistributor Sattertieid Electronics, lo
WHA, educational TV slation afliliated
with the University of Wisconsin
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monitoring

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

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

Belar equipment is immediately available.

Isn’t it time you stopped running around and finally settled for a company that can

handle all your frequency and modulation monitoring needs? Contact Arno Meyer . . .
he'll show you the way.

Circle Number 18 on Reoder Reply Card
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n B E l n n BELAR ELECTRONICS LABORATORY, INC., DEPT. BEY
BOX 83, UPPER DARBY, PA. 19084 * (215) 789-0550
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The FCC’s New Technical Standards

By Howard T. Head*

The matter of Technical Standards governing the
esign, installation and operation of cable systems
egan to assume increasing importance as cable sys-
:ms expanded into television broadcast markets.
‘elevision broadcasters, anxious to assure that cable
ystems delivered their signals to subscribers with
iinimum degradation, urged the FCC to adopt strin-
ent technical requirements. On the other hand, the
arly cable systems, many of which were marginally
esigned and marginally profitable, preferred little
r no technical regulation.

The first formal proposals to the Commission for
1e adoption of Technical Standards were made in
965, and included proposals and counter-proposals
L. D. Ring & Associates, Washington, D. C.

from broadcasters, cable operators, and others. These
and additional subsequent filings with the Commission
ultimately led to a Commission proposal in 1970, re-
flecting the Commission’s own judgment as to the
desirable level of technical regulation consistent with
the state of the cable technical art. The Commission’s
1970 proposal, only slightly modified as a result of still
further comments, was adopted by the Commission
along with the new rules dealing with signal carriage,
exclusivity, program protection and other non-techni-
cal matters.

The new Technical Standards leave a number of
important areas for future consideration, the Com-
mission stating that the newly adopted standards “are
minimal and should be augmented as soon as possible
with Standards covering other technical areas...’’
These other areas include the color quality parameters

TABLE 1-COMPARISON OF CABLE TECHNICAL STANDARDS PROPOSALS

- _C_)ng_lngl_Pr_oEosals

TV Cable Canadian
Performance Factor Broadcasters Operators FCC New FCC Rules CATV Regulations
Proof of Performance Annual Annual Annual Not Specified
Visual Carrier Tolerance +.005% +25 kHz +25 kHz! +50 kHz
Aural Carrier Tolerance Receiver +1 kHz +1 kHz *+2 kHz3
Minimum/Visual Signal
Level Across 75 ohms 1 mv 500 pv 1mv 1 mv 500 uv
Permissible Variation in Overall: 6 dB 12 dB 20 dB
Visual Signal Level Rel. to Adj. Ch. 6dB 3dB 3dB
Rel. to Any Ch. 10 dB 12 dB
Aural Signal Level Below
Visual 15 dB 13-17 dB 13-17 dB 7-17 dB
Hum & Low Freq. Effects 5% 5% 5% 1%4
Signal-to-Noise 40 dB 34 dB 36 dB 36 dB 40 dB*
Channel Freq. Response +2 dB? +2 dB +2 dB +2 dB?
Intermodultation 48 dB 46 dB 46 dB 46 dBs 46 dB+
Terminal Isolation 30 dB 18 dB 18 dB
Signal at Head End
Ch. 2-6 —93 dBW -95.3 dBW
7-13 91 -95.3
14-83 —87 -89.3
Head-End Noise Ch. 2-6 4dB
Figure 7-13 6 dB
14-83 10 dB
Return Loss 30 dB J
Ghosting 40 dB g
Cotlor Subcarrier
Differential Gain +1 dB 7 2 dB*
Color Subcarrier
Differential Phase +4° ) *5%
Envelope Delay 0.1 usec g 0.1 usect
Systems Radiation

'+ 250 kHz with converters

*+ 0.5 dB at head-end

*For color; =5 kHz for monochrome
‘Provisicnal standards

*Subject to further rule-making

wril, 1972

See Table Il
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EVALUATE VIDEO TAPES
Off-line

using the field-proven

RECORTEC

VIDEO TAPE EVALUATOR

Display total number of edge damages.
Display total number of surface defects.
Display total tape time.

Tape fully cleaned, uniformly packed and
degaussed.

Longitudinal testing of video tapes at high
speed makes it possible to evaluate and re-
wind a one-hour reel in 10 minutes. Tape edge
damage which can cause control signal varia-
tions and audio dropouts is readily identified.
Detected video dropouts exhibit excellent cor-
relation with results obtained by evaluating
the same tape on a VTR.

If your operation requires testing of tapes,
this equipment will quickly pay for itself by
keeping your valuable VTR for more produc-
tive applications. Additional savings can be
obtained by rehabilitating tapes and reducing
VTR head wear.

Incidentally, it can also be used as a cleaner/
winder for tapes with recorded program.

Write or call us for details. Ph. (415) 961-8821

RECORTECG, INC.

160 East Dana St., Mountain View, California 94040
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—envelope delay, differential gain and differential
phase at the color subcarrier—and standards for
*ghosting™, which has been the subject of much con-
troversy, particularly where television broadcasters
have insisted on on-channel carriage in areas of high

ambient RF fields.

To cope with these problems the Commission, in
adopting the new Technical Standards, announced its
intention (o iniale a new proceeding to deal with
these matiers, and at the same time establish a Task
Force of technical experts to provide advice in formu-

lauing further proposals.

Canada in the meanwhile found itself confronted
with similar problems. Cable systems in Canada
assumed particular importance for a number of rea-
sons, including the limited availability of U.S. network
and color programs. Cable penetration in Canada near
the U.S. border has reached considerably greater
proportions than in the U.S. Canada’s Department of
Communications (DOC), charged with the technical
regulation of broadcasting, issued in 1970 its Broad-
cast Procedure 23 establishing technical standards for
Canadian cable systems. As with the FCC, DOC ac-
knowledged the need for further study in some areas,
designating certain of the new standards as

“provisional”

Standards Perspective

An interesting comparison of the principal features
of the various standards, both as proposed ang
adopted, is given in Table I, which lists highlights ol |
the original proposals as advanced by both broadcas! -
and cable interests, along with the FCC proposals -

and those adopted in Canada by DOC.

The Commission's new technical regulations g¢

considerably beyond the adoption of the Technica
Standards and include other aspects of cable systen
specification. To begin with, the Commission’s new

=

Rules require that any new systems built in the 10]

100 markets have a capacity equivalent to at least 2(
television channels (120 MHz). No minimum capacit! =

is specified for markets below the top 100. In the t0]
100 markets, the cable system is required to devott =
at least half of the available channel capacity U
material other than television broadcast signals. N¢
such requirement is established outside of the 10]

100 markets.

The new rules establish four classes of CAT\

channels as follows:

Class I: Television broadcast station carriage

Class |1: Local originations not requiring specig

decoders

Class l11: Local originations requiring decoder
(Pay-TV)orintended for special receiver
Class IV: “Return™ or “response” channels fror

subscriber terminals to other points

The new CATYV Technical Standards are applicabl
to Class | cable channels only, although the Com
mission states its intention of specifying Technic:
Standards for the other classes of channel in th
future. With the adoption of the new CATYV rules, th
Commission created a high-level Cable Televisio
Technical Advisory Committee to deal with the prot
lems of Technical Standards which will include in i

i

BROADCAST ENGINEERIN
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sembership, representatives of the interested seg-
ients of the cable industry. In addition to this newly
‘stablished FCC Committee, other groups are active

4y CATV Technical Standards, including NCTA and CLEAN AND WIND TAPES

special Cable Coordinating Committee of IEEE.

Class | Standards BT
. The Technical Standards established for Class | Off-line
jlable channels deal with frequency stability, sub-
‘criber signal levels, signal-to-noise ratios, subscriber using the field-proven

erminal isolation, and system radiation. The require-
nents of each of these general areas are described in

he following paragraphs.

A. Frequency Relationships: Channeling on the cable n E c 0 n T E c

5 required 1o be the same as that established for tele-
ision broadcasting. However, the Commission will

“ntertain applications for different arrangments if a VIDEO TAPE CONDITIONER

howing of need can be made. The visual carrier fre-
juency is to be 1.25 MHz above the lower edge of the
elevision channel. The specified frequency tolerance
s +25 KHz (compared with =1 KHz for television
woadcast stations). The aural carrier must be 4.5
AHz higher in frequency than the visual carrier with
tolerance of =1 KHz (the same as television broad-

asting).

B. Signals Delivered to Subscriber Terminals: The
ninimum peak visual signal level at the subscriber’s
erminal is 1 mv/ across a 75-Ohm impedance, or 2
nv/ across a 300-Ohm impedance. The visual signal
evel on any channel must not vary over a range of
nore than 12 dB (4:1 voltage ratio). The visual signal
evel on any given channel may not vary by more than
'} dB from that on either adjacent channel, or by more
han 12 dB from that on any other channel. Maximum
ignal levels are required to be held to values which

vill not overload a subscriber’s receiver.

Our transport uses a vacuum chamber for gentle tape
. . handling, combined with vacuum grid cleaners to avoid
The aural signal on any given channel must be scratching or cutting valuable tapes.

maintained within 13 to 17 dB below the associated
visual signal level. The amplitude vs. frequency re-

sponse within any given channel must be held within « Extends tape and head life by removing loose oxide
*2 dB for all frequencies within —1 MHz and +4 MHz and debris from tape surfaces.
of the visual carrier frequency
. f . : el . 1 uality of video recording due to reduced
C. Signal-To-Noise Ratios: A minimum ratio of 36 1 ;:(',’I;z:f:_q 'y ' i CUSTh TocM

dB is specified for visual signal level to system noise,

and with respect to offset co-channel interference. « Minimizes lape damage by improving the lape pack.

This requirement applies to cable subscribers within

the predicted Grade B contour of the television sta- ¢ Increases VTR utilization.

tion being carred, as well as to signals picked up
within the predicted Grade B contour of the television
station. The visual signal level variation caused by
hum or other low frequency disturbances is not per-

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

mitted o exceed 5 percent of‘lhc visual signal !evel. It you take your car in for preventative maintenance
Intermodulation products or discrete frequency inter- ragularly, why not do the same for your valuable tapes
fering signals not oftset from the television carrier must to extend thelr usetul lite?

be at least 46 dB below the visual signal level. There are many users here and abroad. This equip-

D. Subscriber Terminal Isolation: The isolation be-
tween subscribers’ terminals must be sufficient to
Prevent any visible picture impairment for either open-

ment pays for itsell in less than one year. Let us show
you how much you can save in your lape operations.

circuited or short-circuited terminals, and in no events Write or call us for details. Ph. (415) 961-8821
less than 18 dB.

Effective Date of Regulations

RECORTEC, INC.

The new Technical Standards were scheduled to go 160 East Dana St., Mountain View, California 94040

into effect for new systems on March 31, 1972, and

April, 1972
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DISCOVER ~ SUPERIOR
ALL SOLID STATE
AM FREQUENCY MONITOR

Natarally, FROM WILKINSON!

A FREQUENCY WOMOTOR TAMF LA

-
WLUNSON ELECTRONCS INC O

MODEL TAMF-1A
FCC No. 158

Triac Controlled Crystal Oven

Instantaneous Operation — No Warm-up Time
Requires only 5% inches of Rack Space

I. C. Regulated Solid State Power Supply

Self Testing from Front Panel

For complete details write:

WIEKINSON

ELECTRONICS, INC.

1937 MacDADE BLYD.
WOODLYN, PA. 19094

PHONE (215) 874-5236 874-5231

DISCOVER ~ SUPERIOR
ALL SOLID STATE
AM MODULATION MONITOR

WILKINSON!

MODEL TAMM-1A

FCC Type Approval No. 156
Wideband 500 KHz to 26.1 MHz
Uses Latest |C Innovations

New as Tommorrow . . . Reliable as Forever

For complete details write:

TS O

ELECTRONICS INC.

1937 MacDADE BLVD.
WOODLYN, PA. 19094

PHONE (215) 874.5236 874-5237
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for existing systems on March 31, 1977. An exception
is made in the case of the system radiation require-
ment above, which was to go into effect March 31, 1972
for all systems. Cable systems are now required to
make adequate performance tests to insure that each
system is designed, installed and operated in full
compliance with the foregoing requirements.

Complete performance tests must be made at least
once each calendar year at intervals not to exceed
fourteen months. The test data must be kept on file
by the system for at least five years, and must be made
available for the Commission inspection on request.
The new Technical Standards require each cable sys-
tem to make measurements that demonstrate compli-
ance with the foregoing requirements. The required
tests must include measurements made at at least
three widely-separated points in the cable system,
at least one of which is representative of a terminal at
the end of the longest cable run. The new Technical
Standards do not require specific measuring tech-
niques, but do suggest some generally accepted tech-
niques for measuring such items as frequency re-
sponse, noise, and terminal isolation.

In other areas, the Commission, while not estab-
lishing Technical Standards at this time, has set the
topic for further study. The areas of study include
sources of color picture degradation such as envelope
delay, differential gain and differential phase, fre-
quency allocations within the cable network, standards
for special cable television receivers, standards for
Class I1, I11, and IV cable channel, and standards for.
cable carriage with aural broadcast programs.

One of the Commission's principal aims in per! -

mitting increased importation of distant signals intc

the top 100 markets was to provide services not being -

realized from the present system of over-the-air teles

vision broadcasting. The non-broadcast channel cai
pacity being required under the new regulations i
intended to provide channels for public access, edu
cational access, and leased access, that is, channels
to be made available to others either free or at ¢
reasonable charge, carrying material whose content it
not under the control of the cable system operator

The Commission recognized that access to channe
space is of little value in the absence of suitable
program production facilities, and the new rules rei

quire that all systems having 3500 or more subscribers

have acceptable facilities for local production an¢
presentation other than automated services. These
production facilities are required to be made availablt
for public use for the production of programming fo
the public access channel.

No Technical Standards are established governin
the performance of the equipment and the facilitie!
used for program origination. The Commission notes
however, the increasing reliance on inexpensive pro
duction equipment, noting that while such equipmen
may not produce signals of the same quality as thost
employed for broadcast, there appears to be promist
of improvement and refinement.

The final new engineering requirement imposed b
the new regulations is that all cable systems in the 0]

BROADCAST ENGINEERINt!
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TABLE |l
A. U.S. Cable System Radiation Standards

Former
Frequency Band Field Strength
uv/m
Below 54 MHz 15
54-132 MHz 20
132-216 MHz 50
Above 216 MHz 15

- New
Distance Field Strength Dist.
_feet _mvm feet
100 15 100
10 20 10
10 20 10
100 15 100

1400 uv/m in sparsely inhabited areas
21000 uv/m in sparsely inhabited areas

B. Canadian Cable System Radiation Standards

Frequency Band Field Strength

uv/m
50-54 MHz g
54-88 3
88-216 9

00 markets be built so as to be capable of two-way
ommunication. No details are included. but the return
ommunication capacity is required to be at least on

non-voice basis. No bandwidth is specified. The
Jommission states that it is premature at this time to
equire systems to provide actual two-way service,
ut new systems must be built in such a way as to have

capacity for return communication which can be

Distance
feet
30
30
30

added without costly system rebuilding.

Petitions have already been filed asking the Com-
mission to reconsider various aspects of the new cable
regulations. As of this writing, however, no serious
challenges have been made against the intentions of
the new Technical Standards. With the final resolution
of the pending petitions, the cable technical standards
will become the law of the land.

J

VS-153A MIX/EFFECTS SWITCHER $2895

) |

Now you can
save up to 100% on
video program control equipment.

No .. .we're not having a sale. Our building didn’t burn
down and we haven’t lost our lease. But you can save 50
to 100 percent when you buy DYNAIR Series-150 vertical
interval program control equipment.

How? You’ll find out quickly when you check the prices
of comparable equipment of other manufacturers. For the
same capability, you will pay from two to three times as
much. And you probably won‘t get the quality and reliability
of DYNAIR equipment.

On DYNAIR program switchers, you won't find cheap,
troublesome sliding fader potentiometers; we use quality
gear-driven, locking split-lever controls. Nor will you find
other inexpensive and unreliable components. The 150 Series
uses the latest silicon solid-state devices available — over 80
percent of which are in integrated-circuit form — the same
quality components and temperature-compensated circuitry
used in our broadcast and aerospace equipment. Fully color
delay compensated too.

If you take time to compare . . . you'll buy DYNAIR.

@G

DYNAIR ELECTRONICS, INC.
6360 FEDERAL BOULEVARD
SAN DIEGO, CALIFORNIA 92114
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Now make every second pay off, .’
back-to-back, at random or in sequence '

Program Log
TIArE

,.'LENGTH/ PROGRAM LOCATION | CASSETTE NO. NI
/ i
30 FOOD Cort BLn 12 522 ",‘fé
3 10 [ MOVIE PRaMO Bin 13 G ol
40 10 | JUTEE E&EaNER com nEo 13 bR a
g:50 10 coMM. I.D BLn 468 .
8:00 LOCAL MORNING SHOW | i‘
’:58:00 [ 60 AUTO COMM. ' Bin 16 890 1
75900 10 MOVIE PROMO Bin 24 212 ]
7:59-10 [/ - 20 COFFEE COMM. Bin 17 170
7:59: 30 / : 30 /COSMETIC COMM . Bin 18 650
8:00:00 | 28:45 | NETWORK '\r
PUBLIC SERVICE Bin 19 380
CEREAL COMM. Bin 20 140
LOCAL NEWS OPEN Bin 22 525
LOCAL LIVE NEWS
MILK COMM. Bin 3 925
EVENING NEWS PROMO Bin & 365
WEATHER Bin 5 120
LOCAL NEWS CLOSE Bin 23 374
DEODORANT COMM. Bin 6
I.D, Bin 7
“"THE MANAGER SPEAKS™" Bin 8
EVENING NEWS PROMO Bin &
MOVIE PROMO Bin 24
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...with the amazing Ampex ACR-25
Video Cassette Recorder/Reproducer

Commercials. Promos. ID’s.
News segments. Featurettes.
Sign-Ons and Sign Offs,
Ready at finger-tip control in
either random or sequential
order on 24 easy-to-handle,
easy-to-select cassettes with
3 up to 6 minute capacity each.
“Impossible” breaks like
those on the accompanying
log become commonplace—
only on the new Ampex
ACR-25.

b Y
LA
"=

-2
AW TH TN

4| hCR-s
Sincr-ns

25 ACR- S

Vio |Svudig
=215 | hCR-1S

=25 | aow-1s
ER-25 | hCR-1 S
CSR-2S5 | hCR-1S

{ ACR-25 1 hOR-15
BCR-251 pCR-1S
BCR-25 1 SRS
ACR-T5 | ACR-1SH
! ACR-TH | MRS

|-

Now, free your reel-to-reel
recorders for more profitable
enterprises. Avoid make-
goods caused by cuing errors.
Accommodate last minute
changes dictated by market
conditions. Make your on-
the-air continuity as smooth
as your programming,

All with the ACR-25.

Created from Ampex third
generation video technology,
the ACR-25 combines
automatic features of the
AVR-1 and cassette handling
capability that makes it the
best short segment recorder
available. Completely flexible

access and a 10 sec. recycle
time that allows back-to-back
short segment playback.
Reloadable cassettes to

Circle Number 23 on Reader Reply Cord

eliminate dubbing and the
resultant degradation of
picture quality. Front acces-
sible transports for easier,
quicker maintenance. And all
the automatic error correction
capabilities of the AVR-1.
Try to imagine doing any
of the breaks at the left on
any other single machine.
Then call your Ampex
representative to learn how
easy it is with the ACR-25.
Or write: National Sales
Manager, Audio-Video
Systems Division, Ampex
Corporation, 401 Broadway,
Redwood City, CA 94063

- AMPEX

=
F¥alte I, 1 —
EE= ...;—_—__;D = = =

3rd generation quality
with cassette ease
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A New

Broadcast Service:

The first US
FM translator

It has now been over a year since
the Federal Communications Com-
mission finalized Rule Making that
permitted FM translators and FM
boosters to be legally operated. Up
to now there have been some con-
trolled experiments, but no legally
authorized stations.

The first application to be filed
and accepted by the FCC, was that
of Wisconsin Christian Broadcast-
ers, Inc., who requested authority
to construct a 1.0 Watt FM trans-
lator at Viroqua, Wisconsin. This
is FCC file Number BPHT-1. How-
ever, trouble was quick in coming.
For example, in order to be granted
a license, one has to specify a “*type
accepted” translator. There was no
such equipment available last year.
It has only been now, one year
later, that equipment is available.

But let’s first, review the differ-
ence and advantages of both boost-
ers and translators, for those who
are not yet acquainted with them.

In some circles these are referred
to as FM satellites. And, in a sense,
they are. They do not normally
generate nor originate any pro-
grams, but repeat a retransmitted
program originated by some regu-
lar FM stations. The FCC Rules
provide for two types of satellites:
boosters and translators.

*BE Facllities Edlior and head
of a consulting tirm, LaGrange, lIl.

26

By Robert A. Jones®

An FM Translator has three im-
portant points that set it apart from
an FM Booster. These are First,
the power level is restricted 1o
either 1.0 or 10 Watts. By power |
am referring to the power output
of the translator. Now, why the
difference in power outputs? This
is because the FCC Rules say that
those people lucky enough to lo-
cate their translators west of the
Mississippt can operate with 10
Watts. The rest of us are stuck with
1.0 Watt. Keep in mind that these
power levels are regardiess of
where the primary FM station is
located. For example if you were
to pick up WHA-FM and translate
it from a point at Dubuque, lowa
you could operate with 10 Watts.
If, however, you translated it from
East Dubuque, lllinois you could
employ only 1.0 Watts.

Input-Output
Frequencies
The Second point deals with the
fact that the input and the output
frequencies must be different. Ac-
tually this is where the name Trans-
lator comes from, since in effect
we are changing or ‘“‘translating”
the incoming signal to a new
frequency.
The last point to recognize about
translators is that their output fre-
quency must be on one of the

www.americanradiohistorv.com

FM TRANSLATOR
SITE

1.0 MV/M
CONTOUR

Fig. 1. Lobe from the FM transiator
signal covers this Wisconsin city.

twenty Class “A™ channels. Please
note that the “‘input” can be on a
Class “A", a Class “B”, a Class
*“C", or even on educational
channels.

There are four major points that
distinguish an FM Booster. First,
the power can be 10 Watts regard-
less of which side of the Mississippi
you locate. Second, the input and
output frequencies are the same.
No *translating”. Next, they have
to operate on the same channel as
the primary station they are repeat-
ing. Possibly the choice of the word
repeater would have been more de-
scriptive than the word booster to
represent this type of FM satellite.
And lastly, these Boosters must be
located geographically within the
theoretical 1.0 MV/M contour of
the primary station.

The drawing shows a hypotheti-
cal allocation of two FM trans-
lators and one FM Booster used to
extend the coverage of a given FM
station. As you can see, the two
translators are located well beyond
the 1.0 MV/M contour of the pr-
mary station. While the booster 18
within this same contour.

Site Location
The reason that the coverage of!
each of these three satellites is
drawn as a tear-drop shaped con-

BROADCAST ENGINEERING
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tour, instead of a circle, is that all
FM satellites will employ highly
directional antennas. In fact such
antennas will be used both for re-
ceiving and for transmitting.

At this point some engineers may
question why anyone would want
to, or even have to, locate a booster
within his 1.0 MV/M countour.
Fig. 3 is a possible situation where
a booster would be helpful. Just to
the north of Madison, Wisconsin
lie the Baraboo Hills. They effec-
tively block off all FM reception
from the Madison area FM stations.
A ‘‘line-of-sight” signal from
WRVB-FM (a typical Madison
station) would completely miss

VIROQUA
FM TRANSLATOR

BOSCOBEL

FM TRANSLATOR

WRVB-FM
TOWER

. A.rn, 1972

covering the city of Baraboo. If
however an FM Booster were in-
stalled on top of one of these hills,
it could easily “fill-in” this city,
insofar as service from WRVB-FM
is concerned. I'm sure many other
possible cases of holes in other
existing FM stations’ service areas
will come to mind.

| think by now you can appreciate
the difference between FM
boosters and FM satellites, and
how each can be used by any FM
station to improve or extend its
signal.

Our efforts at Viroqua were de-
layed as we searched for a manu-

WRVB-FM

wrve-fm

FM BOOSTER

www.americanradiohistorv.com
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CITY OF BARABOO

facturer to construct an FM
translator to apply for type-
acceptance. After many months of
getting the standard answer, “We
are working on one; but it may be
a few weeks until we complete it”:
I realized the only way to get one
licenseable, was to build it myself.
Had | known the problems | was
in for, I doubt if | would have
done it.

The photo and the block design
show the Model J-316 translator,
the first licensed translator in the
United States. The input signal
comes in at the top left. The first
box is the MOS FET RF preamp.
The following box is the down con-

BOOSTER
Fig. 2. Hypotheti-
BARABOO cal allocation of
two translators and
MADISON, WIS. one booster. The
% teardrop shape of

their coverage is
the result of using
highly directional
antennas.

Fig 3. An exam-
ple of how FM ser-
vicecan bebrought
into a previously
Inaccessible area.
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from Colortran

A smaller and lighter spotlight
designed especially
for the new ‘‘quartz” lamps.
Unique focusing ring around the light
body slides the lens — lamp
position remains fixed.

No lamp vibration or cable flexing.
Convenient rear “thrust out” relamping.
Foolproof 4 point contact
clamp mount socket.

8" =15 KW
10" — 2 KW
12" — 5 KW

Colortran &

Berkey Coloriran « 1015 Chesinut St., Burbank, Callt. 31502 » 213 843.1200
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vertor from the FM band to 10.7
MHz. This is followed by five
stages at 10.7 MHz of the IF strip.
This is where the selectivity is
achieved as well as any unwanted
parasites are removed.

The second convertor box rep-

resents the Up Convertor. At this
point the frequency of the FM sig-
nal is brought back up to the FM
band, (88-108 MHz). The three
boxes below this up convertor

represent the RF amplifiers and |
power output stages of the trans- =

lator. There are two oscillators.
These represent the down con-

vertor oscillator, and the up con-

vertor oscillator. The other boxes
are for various controls, power sup-
plies and FCC required functions.
Not shown but part of the IF strip
is a lump constant filter used to
achieve the high degree of selec-
tivity we found necessary.

The Model J-316 was intention-
ally designed in two self contained

units. These, for lack of a better

choice of names, I call Unit “A”
and Unit “B”. The reason for this
is to be able to physically separate

_—

the receiving unit (“*A") from the!!

transmitting unit (*‘B”’) in the event

there is interference or in the event

we wish to operate this as an FM
Booster. Later designs with better

shielding permitted the completel

unit to be in one housing.
Speaking of FM Translators, the
first country to license the use of
such devices, was not the U.S.! As:
far as | have been able to learn it
was Haiti. A missionary group,

Radio Lumiere, installed seven

mountain top units as long ago as
1962. Their most powerful unit is
only 1.0 Watt, with some units
achieving only 60 milliwatts.

Antenna Requirements

In most cases antennas will be
the same regardless of whether it
is to be used with a booster or a
transiator. 1 used a ten elemen
YAGI for this first licensed station
at Viroqua, Wisconsin. [dentical
types for receiving and lransmittinsiI
will be employed.

To properly receive an FM sig-

BROADCAST ENGINEERINC
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nal, some distance from the primary
station, one needs as much gain
amplification as well as directivity
at the receiving end of the path as
one can readably obtain. In most
cases the receiving antenna will
be mounted one at the top of
the tower. In addition to the gain

characteristics, it will also be help-
ful to utilize the high degree of sup-
pression off the sides and the back
of the YAGI antenna to eliminate
co-channel or first adjacent channel
interference. After all, you want to
repeat only one FM station, not all
those in the area. There are several

BoSsET b rankk C0

Fig. 4. The FM translator built by the author. See Figure 5.

88-108 PRE-AMP MIXER 10. 7MHz 1.F. AMP 10. TMH2z
INpuT © V1, v2 ' FILTER V5 °1| output
)
1
I 1
1
CRYSTAL i
A.G.C. n 08¢ POWER '
CONTROL HARM. AMP. SUPPLY H
v3 . i
UNIT & :
]
)
]
s e S N L —— J
1
1
]
|
: 15t AMP 2nd AMP d AMP FREQUERCY CR;;];M
L - ey el =3 M —  cow. — .
0. Thanz i il Vi3 FREQ. MULT
INPUT V17, Via
INPUT AG.C. Ist
LEVEL CONTROL POWER AMP
CONTROL V25, Vb via
2nd
:3:':? POWER AMP
X vis
METR UTI NG PO:J[N:LAMP b—-——"—""—"20
SWITCH ik 83-108MHz
V19, val vie i
UNIT "B

Flg. 5. Block dlagram of the translator—model J-316 —described in the text.

April, 1972
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good manufacturers of single chan-
nel FM antennas, or they can be
constructed out of aluminum tubing
using simple formulas such as one
finds in the American Radio Relay
League handbook.

My work to date has shown that
we can install our receiving and
our transmitting antenna on the
same tower, in the case of an FM
translator, provided that they are
not closer than 50 feet. Also, it is
desirable to have the direction of
each at about right angles so as to
minimize interaction, It you plan
to use an on-channel booster, then
it is necessary that they be phys-
ically separated by as much dis-
tance as possible. One of the best
methods is to locate the receiving
antenna and transmtling antenna
on opposite sides of a hill or moun-
tain peak. In any event | recom-
mend at least 300 feet separation.

The map represents the coverage
of the Viroqua transiator. Keep in
mind this is the FCC predicted
coverage using the 50:50 curves of
Section 73.333 of the Rules. Lis-
teners with good FM receivers or
outside antennas may copy this
one Watt device at two or three
times the distance predicted.

Commercials on Translators

A final thought should be con-
sidered. First, locally originated
spot announcements and commer-
cials can be programmed over
translators. The FCC reasoning
behind this, | am told, is to provide
a means for local support of FM
translators. Keep in mind that
such announcements are hmited
to 20 seconds in length. The Model
J316 described above does have
the capability of making local cut-
in’s by adding one small sub-chassis.
No other FM translator, as yet ap-
proved by the FCC is so equipped.

Obviously, if enough translators
are built, and the need for local
announcements lo provide finan-
cial support is great enough, manu
facturers will develop such a device.
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Redesigning for
low studio noise ., v+ oo

The elimination of noise (un-
wanted sound) has always been part
of the design criteria of radio and
television stations and recording
studios. Until recently, however,
such a construction specification was
costly and, in many cases, without
promise of satisfaction.

Before installing $380,000 worth
of new equipment and spending

*Vancouver, BC, Canada

Flg. 1 Exterior of Eastern Sound’s studio
in Toronto. Renovation did not disturb
old building exterior.
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$120,000 renovating its headquar-
ters, Eastern Sound Co., a North
American producer of professional
sound recordings, wanted assurance
that the finished job would provide
studios and control facilities which
met exacting standards in elimina-
tion of background noise.

Murray A. Shields, Eastern’s Vice
President and General Manager, de-
scribes their specifications as al-
most impossible. “We have two con-

Fig. 3 Murray
Shields, VP and
general man-
ager of Eastern
Sound, at the
control console
in the new stu-
dio. Note black
scrim and
dowelling in
background.
Worker in Fig.
2 demonstrates
details.

www.americanradiohistorv.com

trol rooms and one sound studio,
separated from each other by 38-
inch-thick walls. For these installa-
tions to operate simultaneously, the
leakage of sound from each to the
others had to be reduced to a
minimum.

“Cominco’s Sheald reduced sound
leakage by 90 decibels. That’s an
extremely high degree of isolation.”
(To give some idea of what this
means: The normal background in

Flg. 2 This con-
struction shows
the various lay-
ers of materials
used in sound
prooting and
decoration,
(Photo by Heavy
Construction
News.)

BROADCAST

ENGINEERING


www.americanradiohistory.com

a room is about 40 decibels. The
human pain threshold for sound in-
tensity begins at about 125 decibels.
Eastern Sound’s working level is
about 115 decibels, so 25 decibels
or less penetrate into other rooms—
far less than normal background
sound.)

But they were met. And Sheald™*,
a continuously cast thin lead sheet
product is largely the reason.

The noise barrier qualities of lead
have long been recognized as ideal
but the high cost of rolling sheet
lead has becen a prohibiting factor
even in many of the most critical
areas.

Cominco Ltd. developed Sheald
at its Product Research Centre at
Sheridan Park, Ontario. The con-
tinuous casting process produces
thin (1/64 in. to 3/64 in.) lead
sheet that is uniform, malleable,
dense and an economical alterna-
tive to rolled lead. It can be cut
with a knife or scissors and can be
installed by construction or main-
tenance personnel without special
training.

The acoustical contractor em-
ploved by Eastern had previously
worked with Sheald. However, for
this critical application he ap-
proached Cominco for technical as-
sistance on the project. On Comin-
co’s recommendation, the walls and
ceilings of the rooms were lined
with Sheald (3 1b./sq. ft., 3/64 in.
thick). Joints were sealed with lead
tape.

Over this, 1 inch x 2 inch wooden
slats were placed vertically at 18
inch centers. Fiberglass insulation
was laid between the slats and a
finish of coarse-weave fiberglass
cloth, dyed black, covered the walls
and ceiling. As a result, environ-
mental control was effectively ac-
complished through absorption (fi-
berglass) and isolation by the bar-
rier metal—Sheald.

For decorative purposes, natural
finished 1% inch diamecter oak
dowelling was placed vertically at
three inch centers and offset from
the wall %2 inch. The result—a
clean, modern and soundproof stu-
dio system.

Other features incorporated in
the renovation include a 4 ft. x 14
ft. window (between the studios and
control room) made up of two panes
of ¥ in. plate glass with an aver-
age 6 in. air space between. All
floors are independent of the wall
structures to prevent possible trans-
mission of sound from floor to wall.

Each room has a scparate air-
conditioning unit with silencers. The
supply and return duct work is in-
sulated on the inside and where
ducts pass through the ceiling it 1s
sealed with acoustic caulking and
with Sheald interlocked around the
duct.

Entrances to studios and control
room each have two doors which
incorporate Sheald in their construc-
tion.

The shell of the old building is
much the same as it was more than
a hundred years ago. But, the in-
terior, altered many times over the
years, now houses one of the most
modern sound recording installa-
tions in North America.
*Trademark of Cominco Ltd.

everything in transmitters. .

(& =PARTA

GLECTRONIC CORPORATION

April, 1972

.. from SPARTA means value that stands COMPARISON.

What do you look for in selecting a transmitter:
B Cuality design and construction?
B Extra features and perlormance?
B Reliability and full factory support?
B Low initial and maintenance costs?

Pick your best value by COMPARISON. Send for the full
SPARTA story on the transmitter and accessories you need.
COMPARE SPARTA — then decide.

5851 FLORIN-PERKINS ROAD, SACRAMENTO, CALIFORNIA 35828
(918) 383-5353, TELEX SAC 377-488

Circle Number 25 on Reader Reply Card
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Wow and flutter
in disc recordings

Measurement techniques and check list for turntable maintenance.

By Mahlon C. Stacy*

Most people in this country
come inlo contact with music
which is reproduced from disc
equipment. There are many factors
which influence a signal being
stored on the disc. But wow, flut-
ter, and noise are the only fuctors
which inject undesirable eftects. In
this article | will discuss the causes
and effects of wow and flutter in
the reproduction system.

Wow and Flutter are, ettectively,
the same measurement. In fact, it
is diflicult 1o separate them when
making instrumen! measurements.
They are caused by periodic irregu-
larities in the velocity of the me-
dium, in this case the rotational
speed of the record. Rotational
speed that is the culprit, and this
means that the frequency and am-
plitude of the actual wow and flut-
ter will not change at any radius on
the disc.

Wow is now seen as speed
changes which occur once for
each revolution of the record.
Flutter frequencies are higher
than once per revolution from
about 5 Hz to 200 Hz. They were
originally recognized separately
due to their separate effects on the
reproduction of the sound,

The eftect of wow 1o the listener
is a slowly changing reproduced
frequency, when the wow fre-
quencies are from zero to about 7
Hz. Flutter will be noticed as side-
bands which add to and subtract
from the recorded sound, when the
flutter frequencies are between 50
and 200 Hz. Between 7 and 50 Hz,
the flutter can be noticed as a
change in the tonal guality of the
recorded sound.

Wow, Flutter Standards
Frequency modulation 1s most
noticeable in a single-frequency
sine wave. Wow and fiutter in
turntables is usually characterized
by a complex wave form, and thus
is not so directly noticeable. How-

*Gray Research, East Hartford, Conn.
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ever. 1or a simple listening test of

wow and flutter, a single frequency
test record may be played, 1o
bring out the audible eftects.

Wow and flutier standards are
many, most of them relating 1o
magnetic tape reproduction. There
is only one sure disc standard used
in this country, and that is the NAB
disc standard. stated as follows:*

It shall be standard that the
instantaneous peak deviation from
the mean speed of the reproduc-
ing turntable when reproducing
shall not exceed +0.2 percent of
the mean speed.”

The other flutter standards in use
today were all designed for tape
reproducing. They are the NAB
tape standards, the IDIN tape stan-
dard. and other less recognized
standards, such as CCIR, and the
Jupanese standard. These tape
standards may be applied to disc
reproduction, as long asitisreahzed
that the numerical results do not
directly correspond to each other,
due 1o ditfferences in the methods
by which the measurements are
made.

Specifically, the NAB tape stan-
dard refers to an RMS reading of

the flutter, which may or may not

be weighted toward an aural re-

sponse curve. The DIN measure-

ment requires a peak reading of the

flutter, which corresponds to the

NAB Disc standard, however, the

DIN measurement is usually

weighted. Thus, there can be a
great deal of confusion between

the difterent readings obtained
from the same piece of equipment.

Measurement Techniques
The measurement technique for
wow and flutter in disc systems is
uniform in two respects. It starts
on the turntable with a test record

and a cartridge, and passed through =

a FM discriminator. The maiterial
on the record is a single frequency,

usually 1000 or 3000 Hz. Atfter the

discriminator, various circuils are
employed to derive the resulls in
the proper form for one or another
of the vanous standards. 1f a flutter
meter designed for tape measure-
ments 1s used. it may be passed
through a weighting network, then
amplified, and rectified, and usu-
ally presented as a meter reading.

Another method of measurement |
involves the use of a strip Chart
recorder, usually an oscillograph
lype, to follow the instantaneous
velocity of the disc. This will yield
a peak to peak record of the ve-
locity of the turntable, which must
be interpreted into one of the
accepted standards.

The basic problem with all of
these methods of measurement IS

CHART 1

Comparison of readings for the same value of Flutter at various frequencié

Frequency, Peak-peak DIN, DIN NAB, NAB
Hz. weighted (peak) weighted (R.M.S
.55 .200% 027% 100% .019% 071¢
75 200 .047 .100 .034 071
4.00 .200 .100 100 071 071
50.00 .200 025 100 018 071
200.00 .200 007 100 005 071
Composite 1.000 .206 500 147 353
Sum of all

of the above

NAB weighted measurement shows smallest numerical value of the differel
measurement procedures. DIN (peak) corresponds to measurement callé

for by NAB disc reproducing specs.

www.americanradiohistorv.com

ENGINEERING
'N

BROADCAST


www.americanradiohistory.com

" that it relies upon a test record
, which, since it must be produced

" on a turntable, contains wow and
flutter of its own. 1t cannot be sepa-
rated from the wow and flutter of
the system under test. Manufac-
turers of disc recording lathes have
spent considerable time and effort
to keep the wow and flutter in
their lathes at a low level, and it is
considerably lower in the final
record than in the average repro-
ducing turntable. However, for
close measurements, this inherent
flutter must be considered.

Check List For Wow And Flutter

The causes of wow and flutter in
turntables can usually be separated
into wow factors and flutter fac-
tors. Wow can be caused by any or
alt of the following:

1. Lack of balance in the platter or
flywheel of the turntable.

2. Dimensional irregularities in the
flywheel and/or platter. These
include concentricities of the
drive point and the record spin-
dle, and flatness and perpendicu-
larity of the playing surface.

}I[ILH‘H
|
5! It 1 :L
1
E L
Lt
.396% P-p
LT )
a Hl
wowlgolmpontm
|
|
4 VT
Wu
MAIN FLUTTER,
il H {COMPONENT
'~' LA
= FHL SMALL PEAKS 4
o+ DUE TO FLUTTER 44
i tLIN TEST RECORDH
.z |
i THEGIT
= 0 +.3%

Chant 2. Strip chart recording of wow and
flutter from typical turntable. Peak to
peak |s .396%. NAB weighted measure-
ment was about .06%. This unit was
within manufacturer’s rated specification,
which called for .075% DIN weighted
wow and flutter.
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3. Deficiencies in the bearing struc-
ture, lubrication, wear, align-
ment, and surface finish of the
bearings and shaft can influence
the wow reading.

Flutter can be caused by:

1. Surface irregularities of the fly-
wheel, idler, or motor shaft.

2. Dimensional irregularities, such
as roundness, concentricity, and
perpendicularity of running
surfaces.

3. Condition of bearings,
and motor.

4. Balance of rotating parts.

5. Slippage of friction drive points.
Basic wow and flutter charac-

teristics are usually designed into
a turntable. The numbers will be
affected by the weight of the plat-
ter, size of the idler. torque of the
motor, and other parameters which
cannot be changed when the turn-
table is in use. However, certain
causes of wow and flutter can
create problems and be corrected
with simple maintenance. This
would include proper lubrication at
the intervals prescribed by the man-
ufacturer, to retain ideal bearing
qualities and replacement of worn
or slipping idlers or belts, Natu-
rally, it is a good idea to discover
and correct any problems before
they are pointed out by your
listeners.

How much wow and flutter is
acceptable depends upon the
application to which the turntable
will be subjected. Top 40 format
radio stations can tolerate more
wow and flutter than classical FM
stations, due to the types of music
played. The normal range of wow
and flutter in modern broadcast
turntables is from .12 percent to .35
percent, Peak, unweighted.

Published specifications do not
usually indicate the method of
measurement used to derive the
result, and as such can be deceiv-
ing. A summary of the correspon-
dence between various readings is
shown in the chart.

In conclusion, wow and flutter
are real quantities which can plague
an engineering staff if not fully
understood. Some causes of wow
and flutter can be eliminated in the
studio as a part of normal mainte-
nance, but the basic characteristics
require quality design and manu-
facturing.

*NAB Engineering Handbook 5th Ed. McGraw
& Hill, New York, 1960, PP. 1-374.
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Here’s

today’s

newest
1kW AM

transmitter

GATES’
BC-1H

Gates’ new BC-1H 1000 watt AM trans-
mitter features reliable, long life 833A
tubes, solid state oscillator, instanta-
neous power cut back to 250 watts, and
120% positive peak modulation capa-
bilities. It will be operating reliably at
your station for years to come. Get the
details ontomorrow's transmitter today.
Write Gates Radio Company, 123 Hamp-
shire Street, Quincy, lllinois 62301

GATES

A DIVISION OF HARRIS-INTERTYPE

Circle Number 26 on Reader Reply Card
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Telephone interface basics

Part | of a series explaining
| considerations and details
for patching in communi-
cations systems.

I

By Clint Tinsley* ‘
1

I am always amazed at the lack
of information available on basic
telephony. It will be my purpose to
‘expose’ the telephone in terms of
how one might connect to the tele-
phone in a very practical sense and
use that connection in broadcast-
ing.

Every radio station in which |
have been employed has had some
phone ‘patch’ problem which has
really pointed up the lack of infor-
mation in this field. The station at
which [ am presently employed had
nothing more than a 2 mfd capaci-
tor between the telephone and the
console and a 5 kW AM transmit-
ter sitting downstairs. | have spent
many hours devising a means and
improving that means of access in
to the telephone.

Basic Telephony

The average DC resistance of
the standard WE 500D set is 100
Ohms, with the older 302 set being
slightly higher and of fixed value.
The WE 500D set, as well as most
modern telephone sets, has some
voltage/current dependent vari-
able resistive elements which com-
pensate for loop losses and vary
the resistance of the telephone over
a measured range of 80 to 120
Ohms.

The telephone could be reduced
to a simple on/off switch, a dial or
pulsing arrangement noting that the

*KATN AM-FM, Bolise, Idaho

34

dial is a normally closed item, an
earphone and a carbon microphone
all connected in series.

The heart of any telephone is a
induction coil which is contained in
the “network’ of the modern tele-
phone. The WE designation for the
network in the modern 500 series
set is 425E. It has a multiple wind-
ing transformer ‘induction’ coil,
three varisistors, a few ordinary
resistors and capacitors, and a ter-
minal area on top. It is the terminal
area we'll consider first.

Figure | is an illustration show-
ing the terminal area pictorially and
a schematic presentation of the
connection made there on. For
privacy, you should make your
broadcast loop connections at F
and C on the 425E. Do not attempt
to mute the handset at R by switch-
ing the common lead because all
that will happen is that the side-
tone balance of the set will be de-
stroyed and the handset will still be
hot; break the microphone lead at
B to mute the microphone.

Figure 2 is the usual method of
bridging the broadcast connection.
Figure 3 shows the so-called ‘hy-
brid’ arrangement with the nulling
feature. I have tried several differ-
ent nulling arrangements, resistive
bridge and the like in transistor
equivalent, and have almost con-
sistently been plagued with two
problems: return echo distortion
{which seemed to take the edge of
the moderator’s voice} and loss
which almost certainly required
microphone level reamplification.

The receive level from the phone
line coupling circuit of Figure 2
will be approximately a -20 dBm
when the line is terminated in the
425E network. This is just about
right for the medium level inputs of
most broadcast consoles. 1 recom-
mend the terminating of the phone
line in what ever type of load that

www.americanradiohistorv.com

might be present in your telephone
set for proper ‘*maitch” to the phone
circuits in your area and thus
usually recover maximum audio.

Terminate It Yourself

You should anticipate a 10 to 20
dB range between transmit and re-
ceive levels through your audio
coupler. Good audio practice dic-
tates some type of isolation to
break up the effects of stray
grounds and accompanying noise
problems. The impedance of the
phone line is generally in the area
of 900 Ohms and good audio re-
covery will result from a trans-
former input impedance of 200 to
1000 Ohms bridging the telephone
circuit.

In the KATN system | use a
Stancor A-4350 transformer
tapped 500/500 which has a DC
resistarice of approximately 10
Ohms. In previous systems I have
used telephone repeater coils with
good success but with telephonel
repeater coils you have to watch
phasing as most coils have 4 wind-
ings and they also have different
values of impedance.

A comment on the size of cous
pling capacitor in the audio cou-
pler. The phone circuit established
in a cross town call is not of the
elementary circuit conceived as a
system of two sets with a battery in
series but instead consists of a local
battery in series with a supervisory/
signaling relay and your particular
receiving set and then coupled
through the switching equipment to
the called party with a 1 to 2 mfd
capacitor. Due to this coupling
capacitor, there is not much value
in exceeding a 2 mfd capacitance
since your coupling reactance al
the low end is not going to be any
better than that established by the
coupling capacitor in the phone¢
company central office.

BROADCAST ENGINEERIN(!k
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DC loop resistances are very im-
portant and should be considered
when designing your audio coupler.
The following concerns this fact
and the current required for the
supervisory/signaling function
which prevents unintentional dis-
connect. Relating to central office
equipment;

“For Step-By-Step and Panel Offices:
Maximum loop resistance of 850
and 1200 Ohms respectively, lim-
ited by supervisory signaling and
dial pulsing requirements.

For No. § Crossbar and ESS offices:
Maximum loop resistance of 1300
Ohms, based primanly on trans-
mission considerations.”’! As stated
previously, the DC resistance of
the modern telephone is approxi-
mately 100 Ohms and your audio
coupler DC value should approach
that of the telephone set.

Key Control Systems

Figure 4 gives you the basic key
control designations. When Yyou
seize the phone circuit, you tie all
three lines into their respective cir-
cuits. To release the circuit, you
must break all three lines at once.
To produce a hold, you break the
Al control circuit first, then the
other two lines. Once a circuit is on
hold, you cannot recover the cir-
cuit inside your plant by terminat-
ing across T and R until the Al
circuit has been re-established. If
the circuit has not been placed on
hold, you can seize the circuit with
T and R, but the light indicators on
the key set will not show the circuit
1o be in use.

You will have to examine your
own plant in knowledge of Figure 4
and 118 functional analysis. There
are many different key sets in the
field and within the KATN plant, 1
found three key sets with different
terminal layouts and designations
insimilar SO0 series key telephones.
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Fig. 1 The WE 425E network. Without a dial, RR and C are the normal inputs to the
network. L1 and L2 are not normally used in a key set. Dial is shown at rest and hang
switch is off hook. C is sometimes a solder connection.

n
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NOTE: CAPACITOR IS UNPOLORIZED

Flg. 2 The usual method of bridging the
broadcast connection.

One approach | would recommend
is that you get the telephone com-
pany to provide you with a key
“pad” and extend the proper con-
trol functions from that into your
system.

KATN Auto-Patch

The KATN system was designed
for maximum talk show flexibility
and operator ease of control. We do
not use a beeper unit or a talk delay
system. We work into a key system
and thus must perform all the func-
tions of Figure 4 plus proper line
termination. Line selection is made
in two ways. The KATN system is
tandem, with a conference tie fa-
cility such that the operator can
have two phone lines on the air at
the same time. The two line selec-

CONSOLE MIKE
INPUT AUDIO

=

Fig. 3 Hybrid arrangement with
nuliing feature.

tion methods are (a) the key set on
the phone in the studio and (b) the
conference tie unit which has a
rotary switch for line selection and
performs all the functions of the
key set. This conference tie unit
can serve as the primary means of
line selection if the key set breaks,
which has happened in the middle
of a program.

A third backup is provided by
line selection in the usual manner
and coupled into the consoie
through a circuit similar to Figure
2. The operator never touches the
phone except to select the line on
the key set in normal operation, but
may in a given situation, pick up
the phone and talk to the party in
full privacy.

Located directly in front of the

35


www.americanradiohistory.com

rl—.c (425E NET)

l—» Al COMMON RETURN

> R (425E NET)

LINE]
(mH—t
|
Jt HOLD
(1H }—oo—
|
|
|
—
o
[ —

OTHER LINES

Fig. 4 Basic key control designations.
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operator on the console are three
push buttons which control access

to both systems and full release.

Individual release buttons are pro-

vided on the conference tie unit

along with a hold button, system
status switch and conference mode

switch along with line indicating

llghls and selection switch. Figure &

1
L
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5 is the schematic of the KATN @

Auto-Patch. Pl and P2 controls
phone line access by energizing K3
or K4 respectively thus terminat-

ing the phone line in a Stancor &
A-4350 500/500 transformer and |
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Fig. 5 schematic of the KATN auto-patch unit.
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Call Visual first for
Quality Television Systems
Video and Audio

Custom Preset Switcher

SWITCHING & TERMINAL EQUIP-
MENT. Vertical interval, sync sens-
ing, combined mix-effects, rotat-

ing effects, quad split, matrix

power supplies, pre-roll/take bars,

preset event display, BCD con- 20 Mixer TV

trol, automatic comp-noncomp, Production Console

chroma key, AFV. R .
CONSOLES. Balanced circuitry, dual supplies,

illuminated buttons, self-contained or remote
amplifiers, DA's, wired patch panels.

wRiNg AEa$ T

; ATCHA auu

Programmable
Intercom Patch Panel

Electronic Titling

FAVAG Quartz Clocks

+PLUS A CONTINUING TRACK RECORD WITH TOP BROADCASTERS.

Recent large systems instalied or in process for: Cox, Griffin, Gross, Meridith, Metromedia,
Mullins, Nationwide, RKO General, Scripps- Howard, Storer, Triangle, Westinghouse.

ALSO: KARD-TV. KROD-TV. KSLA-TV. KTEW. KTTS. WCCO-TV. WCPB.
WDCA-TV. WFMY-TV, WKY-TV, WLTV. WTTW, WAVT

VISUAL ELECTRONICS CORP.

356 weSt 40 St- E. Clammer F. Bonvouloif Video Division Rapid-G
N 5940 Avon Dr. 337 N. Dover Ave. 10 Robert St. 1208A Kifer Rd,
Yc- N-Y- 1001 8 Bethesda, Md. 20014 Chicago, 1ll. 60525 Clifton, N.J, Sunnyvale, Ca. 94086
(2]2) 7136 5840 301.530-1767 312-482-7886 201-677-5100 408-738-0670
.D.Th on A. W. Greeson Audio Division A
See us at the NAB Show 255?0 w:;.r-ln%sum Rd. él‘a HognewoachvZ%ao:i -;0 Ngrth Dgisy Ave. ; e
i i i - reensboro, N.C. asadena, Ca.
Hilton Continental Room V&J}S.stZOTnlgglem. Sreene el Fageiend ou

Booth 301-302 919-765-3157

Circle Number 12 on Readsr Reply Cord
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completing the Al control circuit.
K3 or K4 hold through their own
contacts, Rl or R2 respectively
and ground return system of R,
designated as full release. K6 is the
System Status control relay which
finds its holding circuit through one
of two gating diodes and the re-
spective holding circuit of K3 or
K4. K6 is switched to -24V through
S4 which is the System Status con-
trol switch.

There are two positions on the
system status switch which are air
and hold which allows the modera-
tor to leave the phone lines briefly
to read a commercial and then re-
turn to the same party(s) with a
simple flip of a switch. K6 controls
KI!, K2 and K5. K1 and K2 con-
trol the switching of the AGC
amplifier out of the program circuit
and into the phone system thereby
stabilizing the output of the Auto-
Patch into the console utilizing an
effective compression range of ap-
proximately 30 dB.

The output of the console is
switched directly into the limiter
during this time. K5 switches the
outputs of the stereo microphone
preamps from the console mixing
busses and into the booster ampli-
fier giving adequate transmission

level into the phone lines. The
8/200 transformer is a 25 V con-
stant voltage line transformer
tapped at 2 Watts. Diodes are
GE-504 and relays are P&B
KHP17DI11 24 Volt.

Figure 6 provides some addi-
tional insight into the control
theory of the Auto-Patch. The
Conf. Mode switch was a late addi-
tion to the Auto-Patch. This switch
locks up K4, thus preventing acci-
dental release of the phone inter-
view party and removes the normal
holding circuit of K4. The modera-
tor may still use the system status
switch to break away briefly, if
desired.

RF Fields and
the Phone Patch

Your problems here can be three
fold. Detected transmitter audio is
usually one of the first ones noted
and if present before work starts on
your phone connector, have the
telephone company come out and
put their RFI filter units on the
stations’ lines or you will have
problems all the way.

The second problem is that of
detected transmitter audio after
connection of your phone patch,
which will cause your transmitter

to chirp and just generally have ;
good case of the birdies. Checl
your grounding of the patch: (2
faraday shield in your couplin
transformer might help). Followiny
this is good RF isolation the tele
phone lines from the phone patch

The third problem is that of side
band splatter and hum, which an
both related to having a good quie
mike circuit. Note on Figure 5 tha
[ have 1000 mfd/12V filter capag
tor following the zener. A buzz o
the sidebands can usually be elimi
nated by the addition of a 5 kHa
low-pass filter on the output o
phone patch provided you don’t ge
some harmonic addition ani
shouldn’t if your equipment is uj
to proof.

Telco Relations

Talk to the phone company firs'
work with them and remember the
they are 1n the business of workin
for you. If they can provide th
equipment that you need, lease
from them; and if they don’t, the
build your own, usually with thei
blessings. It's a two way wire...

Bibliography
1. Reference Data for Radio Eng
neers, ITT, Howard Sams, Pub
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lecording Equipment
Maintenance Manual
Is Now Available

Nortronics Company, Inc., man-
facturer of magnetic heads, has
anounced the availability of a
aw, l6-page manual which pro-
ides comprehensive information
bout recording equipment
jaintenance.

Entitled *Recording Equipment
laintenance Manual”, the new
ublication is industry’s first com-
lete treatment of the need for pre-
entive maintenance and the simple
:chniques that will keep recorders
inctioning to original specifica-
ons. It includes detailed data on
iagnetic heads in terms of the way
scumulated dirt and oxide can
ggrade performance; information
n demagnetization, splicing and
slicing tapes, lubrication and
quid and spray cleaners.

A typical maintenance program
presented in chart form, along
rith Nortronics' LOOK-TOUCH-
ISTEN approach to head exami-
ation and evaluation. Finally, the
anual provides five pages which
etail Nortronics new QM-SERIES
[ maintenance accessories.
Copies of the Nortronics ‘“‘Re-
ording Equipment Maintenance
lanual” may be obtained from
lortronics distributors, or by writ-
1ig to Nortronics Company, Inc.,
140 Wayzata Boulevard, Min-
eapolis, Minnesota 55416.

\nderson Laboratories
orms CATV Subsidiary

Anderson Laboratories has a
ew subsidiary — Optical Commu-
ications — that will surely bring
Ome innovations to the cable
dustry.

The new company, to be located
1 Orlando, Florida, will be de-
eloping short-haul communica-
ons systems. This will include
ideo links designed for broadcast
nd CATV uses. The initial objec-
ve of the company will be to take
art in the evolution of data links
I common carriers and to partici-
ale in the growth of CATYV and
ther cable systems through multi-
hannel video transmission links.

Pril, 1972

LOW COST
FM STEREO MONITORING...

with KENWOOD KC-6060A AUDIO LAB SCOPE

w 3".screen Oscilloscope ® Buitt-in 1 kHz Oscillator
® 5-position Selector Switch ® Built-in Sweep Generator
® Solid-state Circuits w Price: $219.95

® xEnwoop

ths dound approark to qualily

For complete specifications, write: @ KENWOOD

15777 So. Broadway, Gardena. Calil. 90248
72.02 Fifly-first Ave., Woodside, N.Y. 11377

Circle Number 2B on Reader Reply Card

P

-

To stop“GradeB”

coverage loss, and cut down
on co-channel interference,
Tracor cangive you...

Up to 20 miles additicnal coverage
through almost complete elimination of
co-channel interference with the FCC-
type-approved TRACOR 6500 Carrier
Stabilization System.

No venetian btinds—just a good picture
when the TRACOR 6500 Carrier
Stabilizatlon System drives each
transmitter. Co-channel carriers are
held so constant (within 0.05 Hz} that
vislbility of the beat pattern is reduced

1A-150

16 db. The inherent stabllity of rubidi
frequency standards also eliminates the
need for constant adjustment by the
personnel on duty making the 6500
ideal for remote-site operations

Now in use and proven in the field

For further information, write or call
Tracor Industrial Instruments, 6500
Tracor Lane, Austin, Texas 78721,
AC 512/926/2800

A /

TRACOR,

Circdde Number 29 on Reader Reply Card
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Computer Assisted Engineering

By Morris Courtright®

Much has been written about the
wonders of a broadcast automation
system or computer and the great
help it can be to the station operat-
ing staff. Very little has been said,
however, about how a computer can
help the engineer.

With the aid of a friendly com-
puter and an acquaintance with at
least one computer language called
FORTRAN, much of the sweat and
toil can be taken out of many engi-
neering calculations. It is not even
required that you become a com-
puter expert, just be able to write
your problems in words the com-
puter can understand.

First, what is this language called
FORTRAN? The letters are an
acronym for Formula Translation,
and that is exactly what it was in-
tended for: to translate your every-
day formulas into something the
computer can solve. One of the
oldest symbolic languages, FOR-
TRAN is also one of the most com-
mon in engineering and scientific
circles. And, for good reason. It is
easy for engineers to work with.

Language Translation
For example, the well known
equation for resonant frequency 1/2«
v/ LC becomes 1/(2*3.1416*SQRT
(L*C)) in FORTRAN, R1R2/R1+4-

*Consulting Englineer, Flagstaft,
Ariz., and BE Automation Editor.

40

R2 becomes (R(I)*R(2)/(R(1+
R(2)), and E=IR becomes E=I*R.
Simply, you use the 4, —, / sym-
bols as usual for arithmetic opera-
tions, while muitiplication becomes
* and exponentiation is **. Included
are built-in subroutines to calculate
the Sine (SIN), Square Root
(SQRT), natural logarith (ALOG),
and many others.

There are, of course, some rigid
rules about the use of parentheses,
variable names and the methods of
getting the data into and out of the
machine. You will also discover
those very handy things called DO
Loops, IF statements, GO TO’s
and so on, but you will find that all
can be easily learned with relatively
little effort. At least enough to solve
your problems.

An example of how the computer
can be of great help is that basic
broadcast engineering problem of
coverage prediction. Whether for a
new station or changes to an exist-
ing one, the problem usually
entails much calculation and head
scratching.

Figuring Pattern Coverage

Long familiar to most engineers,
figuring out the coverage of an AM
pattern to fit into the existing cover-
age of some 4351 stations can be a
tedious, time consuming task. Pre-
dictions of FM or TV coverage,
usually by use of appropriate charts
in the Rules, many times requires

supplemental calculations when tk
antenna height is less than 100 £
above average terrain.

As in most cases in engineerin
when all else fails, go back to bas
theory. In this case, the old was
propagation equations. With the aj
propriate formula in hand, the ne
step is to sit down with slide rul
desk calculator, pencil, paper ap
copius amounts of coffee and figw
out the coverage. At least that h
been the traditional approach. Not
however, relief is at hand. Much
the tedious hand calculation ¢t
be done quite effortlessly by
computer.

First though, a quick look at t
method of array calculation. As d
veloped over the years, the fie
strength equation is:

F©,0) = ElFl(O)\/ZF\/li}-F

+Cos(SCos@CosO-+Y)

Perhaps not so well known is t'
basic far field equation:

F@,0 = | + 3 K,Cos(SCo

CosO+Y) + j = K,Sin(SCospCo!
+Y)
Either can be used depending !
your inclination, but in this partic
lar case the latter was employe
Results were checked against t
traditional method and formula, al
in every case the results were with"
1 percent of each other,

Figure 1 shows the pattern If
a typical array hand calculated *
the traditional manner. Most of ¥*

BROADCAST ENGINEERIMN
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READER SERVICE CARD
BROADCAST eNGINeeRriNG

For issue of April 1972—Use until July 1, 1972

Atter that date
please contact

manufacturer direct

Use This Name Title.
Handy Card . :
aton or ompany____ 2 _ —
For More pany
Information ]
Address/City
On The
Products State - - _ Zip_ -
Described 1 9 17 25 33 41 49 57 65 73 81 89 97 105 113 121 129 137 145 153 161 169 177 185 193 201
2 10 18 26 34 42 50 58 66 74 82 90 98 106 114 122 120 138 146 154 162 170 178 186 194 202
3 11 19 27 35 43 51 5%.67 75 B3 91 99 107 115 123 131 139 147 155 163 171 179 187 195 203
4 12 20 28 36 44 52 60 68 76 84 952 100 108 116 124 132 140 148 156 164 172 18D 188 196 204
§ 13 21 28 37 45 53 61 69 77 85 93 10y 109 117 125 133 141 149 157 165 173 181 189 197 205
6 14 22 30 38 46 54 62 70 78 86 94 102 110 118 126 134 142 150 158 166 174 1B2 190 198 206
7 15 23 31 39 47 55 63 71 79 B7 95 103 11 119 127 135 143 151 159 167 175 1B3 191 199 207
B 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136 144 152 160 168 176 184 192 200 208
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BROADCAST €eNGINEERING FREE SUBSCRIPTION CARD

To start or renew your subscription to Broadcast Engineering
on a no-charge subscription basis you must check all appropriate
boxes, print your name and address, sign and return this card
promptly.

D | want to START a subscription to
Broadcast Engineering now.

D { want to RENEW my subscription to
Broadcast Engineering now.

Please check all boxes
that apply AND occupation title

MY COMPANY |S:

O AM Radio Station

0 FM Radio Station

0 TV Station, Commercial
Broadcast Equipment Migr.

[0 CATV System
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Broadcast Equipment

[J Educational TV Station
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PLEASE PRINT

instructional TV C) Network Statlon Name 48 _ meee= ==
) Campus Radio Station ) Recording Studio. Audio
O Consulting Firm or Video Production
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—_— — . —— —

MY OCCUPATION T{TLE IS:
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O Gen. Mgr.. Station Mgr..
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or Directar
O Chiet Engineer

s

[0 Engineering Supervisor,
Director
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O Consulting Engineer
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BROADCAST enGineernG

P.O. Box 21502
El Paso, Texas 79998

Attn: Engineers Tech Data Dept

BROAGDCAST enGineerinG

P.O. Box 21502
El Paso, Texas 79998

Ann: Engineers Toch Data Dept

BROAGDCAST enGineerinG

1014 Wyandotte Street
Kansas City, Missoun 64105

Atin: Evelyn Rogers
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150° 160° 170° 180° 190° 200° 210°
y ™
0
A
140° 220°

well know this plot represents quite 130°
2 few man hours of effort. How- £30]
sver, with the aid of our friendly

omputer the same pattern can be J20°
senerated in about 1%2 minutes, in- 0
sluding program compilation time.

230°
130°

| 240°
120°

The actual calculation takes about 20° 3
20 seconds. Not only is the pattern
generated, but also a table of field Yoo =N
strengths in one degree increments
rather than the traditional 10 de- 210° 20"

gree increments. The computer gen- _

erated pattern and data are shown 233: ""’% \\\\>\~a— 4. 539°

in Figures 2 and 3. : “\‘ ' 4 v "’ . 290"
Question Of Accuracy o “'\':"‘l ' ‘\:‘Q”’.' "

LT
The question of accuracy usually o ”"’ ‘ ". ey
arises whenever a computer is used. 3o0° ‘ ... “‘ ' 60°
The answer to that question is ob- ’
tained by running a batch of prob- | ’ . 1
lems with known answers and com- 30° ’ . ‘ ‘ 50°
paring results. In the case of the ’. "

program for the AM directional pat-
tern, tests show accuracies on the o : 2
order of 1 percent in most cases 320° “ ' a0*

and seldom above 3 percent. Con-
sidering the limitations of slide rule
accuracy, the question of whether 330° 380° 350° 10° 20° 30°
the computer results or the manual o g 10° ’ 3800 340% 330
results are most accurate is left to
your discretion. Fig. 1 Typical AM array pattern.

Another example of using a com-
puter to do the tedious work is that
of FM coverage prediction for neg-
ative antenna heights. This time, sPAnGuar olis nine 35A?  Adess 5o Cgoe

Y
_'éfo
N

LTI 20 14 . :_;.%;_}l f::-ﬂ. =
1 2.17  P2TeMY 223,23  Z218.31  243+13  2pTebe 201,91 19891 .
il Db ool e o dTaan _adder idkiol Rl eear
107+85 99.6% a3 83.00 I;J-u 88427 7.9 09,87 o R EYY:]
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251, 2084.. 20d.B2 2!
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IL . 173.3 177413 1R0+79 180,20 "7.‘5 gg;;: 1!1-!:_19;;;; h!- 5 ;Dl-.l ::..m‘:c'
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= e T 221472 222.85 22384 P26.82  225.8) #2603 2Pleir 227,70  Fed.2y zﬁﬂ% pesitive
't . r = 22908 gzs N ; . 22004 282 ”0-7? X axie
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18:92 1966 g0+58 21.5% 2.4 0 F1-TR41
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Fig. 2 Computer generated plot for the Flg. 3 Computer calculated pattern data.
typical array.
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theory is combined with empirical
data to achieve the desired results.
The basic plane earth propagation
formula is adjusted by a factor to

} A 44 —— account for terrain shadowing:
® ) _
T 10s8 T E = 2E, (Sin27H,H,
!0 — D AD
Y T S T
. : Figure 4 is the print out of results =
PY L S T fan from the solution of this equation
—_ and Figure 5 is the actual computer =
® '_Jf‘:_ v = = program used. Accuracy in this case ©
is only about 4 percent as com- |
Y — = T - pared to FCC figure 73.333. The !
228 T TP major problem in improving ac-
L] - curacy is determining the exact
270 T 11sa 0.8 effect of terrain shadowing upon the ©
o theoretical plane earth propagation. ¢
® E—TT ] 28 P The same problem exists, though,

whether hand calculated or com-
— puted calculated and does not at

m s P

P e e . T

. 4 Computer calculated FM contours.

NAME ENTRY BRIGIN  LAST sli:/io COMHMAN  BASE

+PROGRAM (03514 03508 13273 1940

S&ENDUBB.

4 ASSIGN SeMT0.SIeCR.BD*"T1.81aMTialBaLPs
sREAIND MTY:

sFORTRAN BOJLB

23 PRINY 55:lNQADlKlaDISA!(].DISB!‘!'K'l-nl
[ 55 FOQMAT (/721X 013243X:F6e1,32%0Fb41)
25 END

. 1 COURTRIGHT/FM CBNTALAS

. 2 DIMENSION ALPHA[!!‘A(!)aBl!]JDISBl!!:NRADl!J-DISAtll
] 3 QEAD 5 ((ALPHA(1121v1+8).FREGIERPAHANT]

. L3 5 FORMAT (8F543.F5014E652:F51)

(] 5 EOe137460 (3281 LERP])

. [ ~AVLe9B&/FREQ

. 7 8 1JaXKala8

. 4 LK) S (ALPHALK) sEBoae)o 301 41590HANT 93001/ [LAVLE 3:14)
. 9 drclealcl=d, b

. 10 21SA(K) s3GRT [ALx]/5280])

. 11 V158 (k] «SART (B [K) /5240)

. 12 10 CONTINUE

. 33 MRAD[1) D

. 14 DO 20sJe2,B

. 15 NRAC [J) eNSAC (U=1]) +aS

. 16 20 CONTINJE

. 17 PRINT 25

. 18 25 FORMAT[9PREDICTED FM COVERASE CONTOURSSH)

. 19 PRINT 35

- 20 35 FORVAT([//7/7,3RADTALSS, 10X, 93167V / 82 10Kasl, oMV/ne)

. 21 PRINT45

L} 22 5 FORMAT (1Xs9CEGS.1aXa8VIBs18Ka0M]18) —
.

f

.

(1]

PROGRAM ALLICATION

00003 ALPHA ou02a A 00043 B 20083 DISE
GC103 NRAD 0ulld DISA Q2133 L

00135 2 00136 FREC 001+0 ERP 00142 "A\T
00144 EO Colne aAvL

SUBPROGRAMS REJVIQED
SCRT

Fig. 5 Typical FORTRAN program

{(FM contours).
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all detract from the value of using
the computer to perform the calcu-
lations. In fact, with a computer,
many runs can ‘be made in a short ¢
time to determine the exact fit for ®
experimental data; something thatis
would take many hours if done by, "
manual methods.

Solving Other Problems

There are many other problems
encountered in engineering that
readily lend themselves to solution
by computer, with the saving ot
many man hours in the engineer’s
harried day. Filter networks, im-
pedance matching pads, transmitter
operating parameters, circuit design
and even job scheduling are ex-
amples of problems that are solved
by a computer in seconds. Some of
the equations may even seem trivial,
but if you are involved in solving
them many times over, the comi
puter will be of great assistance.

In general, there are three rea
sons for considering use of a com:
puter to solve your engineering
problems: 1) involved or comple?
equations, 2) equations with man)
repetitive calculations, or 3) equa
tions with large amounts of inpu
data. In any of these cases, the timt
saved is well worth the time anc
effort spent in writing the program

BROADCAST ENGINEERINC
1t
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Commission Proposes
Land Mobile Changes

The FCC has proposed a rule making that would
permit non-government fixed and land mobile opera-
tions in the 1427-1435 MHz band.

Proposed ammendments would affect Parts 2, 89,
9] and 93 of the Rules, and the changes would allow
telemetering operations on a secondary basis to exist-
ing services.

The frequencies (1427-1429) involve presently
shared space for telecommand services and (1429-
1435) exclusive government radio services.

The proposed land mobile telemetering service
would be limited to the local area, industrial, public
safety and land transportation applications to be co-
ordinated with Government users on a case-by-case
basis. The Commission said that extensive fixed and
land mobile telemetering operations requiring wide
area frequency clearance would not be authorized.
Systems which could not tolerate interference from
the primary users of the band because of public safety
or other factors, would not be authorized, the Com-
mission said, and base stations would be limited
to telecommand.

Considerable use can be made of the proposed
allocation, despite the limitations imposed in order to
minimize the potential of harmful interference to the
primary services. (Among the potential uses—home
meter reading, railroad crossing warning, and environ-
mental telemetry systems.) Comments received in
Docket 18924 (deletion of aeronautical telemetering
to provide for land mobile telemetering in Industnal
Radio Services) indicate a growing need for land
telemetering in industrial, public safety and land trans-
portation applications which might be accommodated
in this higher range of the spectrum, the Commis-
sion said.

Comments may be submitted by May 9, 1972, and
reply comments by May 23, 1972,

Acoustics Book Available

Acoustics Of Studios And Auditoria was written by
V. S. Mankovsky. Dr. Mankovsky has succeeded in
presenting the whole of acoustics, sound insulation,
and noise control as a neat and logical sequence, with
sufficient basic theory to give the reader a thorough
u_nderstanding of the subject and enable him to apply
his knowledge to new situations. At the same time
there is a mass of design information which makes it
a useful work of reference.

The book is unique in that it is a statement of the
modern approach to studio acoustics in the USSR, and
the differences in outlook and methods between the
USSR and the West are of unusual interest; for in-
stance, the author's treatment of stereophony is
strikingly different, and the methods of analysis of

(Continued on page 53)
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BEAT
HEART
ATTACK

This farmer is back at work because coronary care
units, new drugs and modern methods of rehabilita
tion now help return more cardiacs to productive life

Most heart attack victims survive first heart attacks.
Of those who do, 4 out of & return to work.

Your Heart Fund dollars helped make this progress
possible.

For more benetits in trealment and prevention

GIVE...

somoe willive ¥

Coniributed by the Publisher H E A RT FU N D
43
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Broadcasters' Choice:

AT1Mk.II-B

Spotmaster/Revox

* Lifetime guarantee

o Superb specs & performance

* Advanced features

s Accepts 102" reels & NAB hubs

Check that price again for a broad-
cast quality stereo tape recorder with
all the performance and features of
machines costing 50% more. Spotmaster
and Revox have joined forces to create
the Model A77 Mark [M-B (the "8”
stands for “broadcast”), a ruggedized
version of the recorder that is winning
laurels all over the world.

Guaranteed for life. Every basic part of
the A77 Mark II-B is protected by a
lifetime guarantee except the heads,
capstan and pressure roller, which are
guaranteed for a full year. This should
tell you something about the reliability
engineered into the Mark TII-B.

18 new features. The original A77 mod-
el, so widely praised since its introduc-
tion, has been improved in 18 ways.
For example, a new oscillator circuit for
greater efficiency, lower distortion. A
modified and strengthened braking sys-
tem. A new hardening process to reduce
capstan wear. Improved tape handling
and spooling.

But we didn’t change the already
great things: servo control capstan, out-
standing speed stability, 1012 reel
operation, modular and plug-in electron-
ics, pinpoint editing ease, separate bias
adjustment for each channel and speed,
remote control of all functions, unde-
tectable wow and flutter, 30 Hz to 20
KHz response, etc.

Designed for rack-mounting, the A77
Mark T-B provides 2- or 4-track stereo
operation at 7% and 3% ips. Other
speeds, full-track heads, accessories op-
tional. Call or write:

BROADCAST ELECTRONICS, INC.

- A Flinways Company —

8810 Brookvitle Rd., Sliver Spring, Md. 20910
(301) 588-4983

b

IS EXCHANGE

Saving Time On
Pulse Failures

After a failure of one of the
driving pulses that was not dis-
covered until a camera was turned
on causing the loss of a production,
it became apparent that we needed
a pulse failure alarm.

The pulse system used at the
University of Michigan Medical
Television facility consists of dual
Grass Valley Group 950, 955 sync
generators with automatic change
over feeding Telemet 3202 pulse
distribution amplifiers. The time
our problem occurred was when
one of the DA’s failed.

This particular type of DA has a
relay that controls a light on the
front panel to show the presence of
a driving pulse. When failure
occurs, the relay closes a contact
on the mounting frame. Looking at
the design, it was decided to make
use of this contact. If a DA fails,
the contact closes on that DA. If
the sync generator fails, all DA’s
close the contact.

The construction is straightfor-
ward. [ built the unit on a rack

panel. It could even be built to fit
in one space of the Telemet DA
tray. The alarm used was a Mallory
SC 628 P Sonalert. This one has a
pulsating output so that it would
not be confused with those on the
cameras. A pair of lights and a test
switch were included to check the
alarm system if a light burns out
on a DA and to satisfy those who
wanted to play with it at installation |
time. After several months of
operation it is felt that the test
switch could have been left out of *
the design and replaced with a light. &

The alarm system can be
mounted at the same location as the © |
sync generator and DA’s. If!
desired, a second Sonalert can be ©
remoted to give notice in several |
locations at the same time.

If different pulse DA’s are used ©
that do not have a relay in them, ©
one could be installed. Sample the ¥
pulse just before the output stage &,
and drive a transistor to conduction * |
that is in series with a relay. The ¥
pulse could even be sampled in the © |
sync generator if desired.

H. C. Hill

University of Michigan
Medical Television

Ann Arbor, Michigan 48104

+24 VOLTS

TEST

!

CROUND

#3321

#32

-~

+

SC 628p

——-To PIN 10 TELEMET DA

— TO GROUND TELEMET TRAY

PARTS LIST
ITEM NEWARK #
One Sonalert Mallory SC628P 68F304
One Dialco Switch 513-0101-604 60F 1000
One Dialco Light 188-9730-14-602 60F 1006
Two Dialco Red Len Caps 188-1471 60F1138
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Photos of Radic Comerciales S.A., Guadalajara, Jai., Mexico

How to get your share
of the Latin American
broadcast market.

Right now, there are close to 6,000 radio and television stations in Spanish-
speaking areas of the world. Competition among stations is keen. To remain
competitive - and keep pace with Latin America’s rapidly growing economy -
their equipment must be kept in top condition. Clearly, a substantial market
exists for all kinds of broadcast equipment and components. New and used.

One publication — RADIO y TELEVISION — serves this vast purchasing
potenlial. it provides saturation coverage among buyers and those who
influence purchasing at broadcast facilities throughout Latin America and
Spain. Owners, managers, engineers and technicians at commercial and
educational radio and TV stations, recording studios, electronic equipment
manufacturers and related businesses.

As the Spanish-language counterpart of Broadcast Engineering, RADIO y
TELEVISION delivers technically-oriented editorial aimed at helping readers
tc_) select, operate and maintain equipment and components for maximum
§19na1 quality. This unique content provides the precise environment that
induces buyer receptivity. It enables advertisers to “sell the broadcaster
when his mind is on signal quality.”

There's a lot more 1o the story. And we'd be happy to give you more infor-
mation about this unique medium and the dynamic market it serves. Just
circle the Reader Service number or write directly to:

Radio y Television

The technical journal of the Latin American
broadcasting industry.

1014 WYANDOTTE STREET L KANSAS CITY, MISSOURI 64105

i e
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Number 88 in a series of discussions
by Eleclro-Yoice englneers

WALTER ‘FRAEDRICK
Project Engineer

Skylab is NASA's most ambitious project to
(iate, with a program of 3 separate crews plan-
ning to spend tours of from 28 to 56 drys In
the orbiting space laboratory. And the special
mierophones and spenkers required have been one
of the more interesting E-V projects of late.

Several limitations proved challenging. One is
the need to perform despite wide variation in
atmospheric pressure. In addition, flammable and
out-gassing materials were prohibited, and light-
ness and extreme relinbility were obvious design
gonls. In addition the transducers had to be
unaffected by extended exposure to vacuum,

Both design and production testing was rigorous
and extensive, with X.ray techniques employed
for nll castings, and E.V's altitude chamber used
to duplicate the near-vacuum condltions specified.

While the microphone design finally selected
bears many similarities to military models sup-
plied regularly by Electro-Voice, the speaker re-
quired extensive development. Traditional cone
materlals were all ruled out by the rixors of'
the ambient conditions. The solution was found
in a new plastic not presently used for this

purpose.

Te make the 47 speaker cone, dust dome, and
supporting spider required development of new
molding techniques involving unusual tempera-
ture and pressure to convert the sheet plastic
into the desired parts. The result is a cone
assembly that is unusually strong, chemically
inert. and unaffected by the atmospheric en-
vironment or by abrupt pressure variations from
15 p.s.i. down to a virtual vacuum.

A total of 9 sets of microphenes and speakers
are located in communications stations at each
of the work positions and sectien of the Skylab,
providing instant c¢ommunications to all three
astronauts. In addition other similar Bpeakers
are used as an electronic Klaxon te warn of
changes in the life support system. The system
was produced for McDonnell Aircraft. the prime
contractor, and continues the Electro-Voice par-
ticipation in the space program that began with
the early Mercury and later Gemini flights

For reprints of other discussions In this serles,
or technlcal data on any E-V product, wrile:
ELECTRO-YOICE, INC., Dept. 423V
638 Cecli St., Buchanan, Michigan 49107

ElecthoYoree

a GULTON subsidiary

Circle Number 48 on Reader Reply Cord
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Worth repeating:
‘“The most comprehensive
and authoritative
reference volume
on audio ever published!”

Updated 2nd Edition

AUDIO
CYCLOPEDIA

By Dr. Howard M. Tremaine

¢ 1758 tact-filled pages

* Covers more than 3500 topics
* Over 1800 illustrations

¢ Completely updated content

It's a library in one handy volume! Fully up-
dated to include latest developments, right
down to the newest solid-state and integrated
circuits. Gives you concise, accurate exptana-
tions of all subjects in the fields of acoustics,
recording and reproduction . .. with each sub-
ject instantly located by a unique index and
reference system.

It's the indispensable, complete reference
book for anyone associated with or interested
in the audio field. 20675—$29.95

25 sections! Contents include: basic principles
of sound: acoustics, studio techniques and
equipment; constant-speed devices, motors
and generators; microphones; attenuators;
equalizers, wave filters; transformers & coils;
sound mixers; VU meters; tubes, transistors &
diodes; amplifiers; dis¢ recording; cutting
heads; recording & reproducing styli; pickups;
magnetic recording; optical film recording; mo-
tion picture projection equipment; speakers,
enclosures, headphones & hearing aids; power
supplies; test equipment; audio-frequency
measurements; installation tachniques; specia!
charts & tables.

10-day FREE EXAMINATION

S . - T T |
I Howard W. Sams & Co., Inc. BE-042
4300 West 62nd St. |
| Indianapolls, Indlana 46268 1
| P Send me AUDIQ CYCLOPEDIA (20675) for 10-
ay examination, without cost or obligation. | will |
| send $29.95, or will return the book within 10 days. |
(Include sales tax where applicable.)
| [ | enclose $29.95 payment. Send my copy post- |
| paid with full 10-day refund privilege. (Include
I sales tax where applicable.) |
| Nama (Print) = :
| Address.. — ——%- I
l City. —State. 2ip. |
________ e

Circle Number 30 on Reader Reply Card

JEij PRODUETS

{Use clrcle number on reader service card for further Information}

The new products featured this
month are mostly those on exhibit
in Chicago at the NAB convention
last month. Also, youw’ll note that
beginning with this issue, we are in-
cluding twe Reader Service Cards
and a separate free subscription card.

Election Coverage
Character Generator
Television stations can broad-
cast tabular election returns and
can quickly identify candidates
and politicians being interviewed
by adding a Datavision Character
Generator.

From the New Hampshire Pri-
mary in March on through the

General Election in November,
broadcasters will be faced with the
problem of providing their viewers
with instant information as returns
pour in on election night.

The Datavision Model D-2400
Character Generator has a unique
dual-channel output that allows
preview of a second election slate
display while the first is being trans-
mitted. The device also has a self-
contained memory in which up to
four pages of display material can
be stored. The keyboard entry al-
lows the device to respond to real-
time changes very quickly. The
fact that the unit is self-contained
and truly portable makes possible
its use in broadcast vans for remote
coverage as well as in the studio.

The Model D-2400 also contains
several editing features which are

very useful in election coverage. §
Election slate up-dating can be ¥
performed very quickly via key- %
board data insertion as returns ¥
come in. The names of apparent §
winners can be caused to blink, if §
this is desired. The four-page mem- §
ory capacity can be used to store §
four different horizontal craw]l mes- &
sages for superimposition on net- &
work shows in progress. |

The election slates can be set up il
in advance and stored on regular &
studio audio cartridges. From one ¢
to four pages of data can be stored #
on a 30-second cartridge for dis-
play through the D-2400’s four- §
page memory recall. Continuous &
election coverage can be main-}
tained, because it takes slightly &
over four seconds to transfer data &
stored on an audio cartridge onto
one of the four internal memories ¥
of the D-2400. As the announcer
discusses one page of returns, the |
next is being read in.

In addition, control code editing |
allows display commands to be,
placed between pages of data to
automate the sequencing of elec-:
tion slate displays.

With the addition of a modem as
interface, the D-2400 can be used
in conjunction with time-sharing
access to election data stored in a
computer to generate election
slates, or to display projections
of results.

Circle Number 60 on Reader Reply Card

Transistor YHF
Field Strength Meter
Rohde & Schwarz have developed
the new compact, fully transistor-
ized VHF Field-strength Meter
HFV for propagation, radio moni-
toring and interference measure-
ments. This battery- or AC-oper-
ated instrument together with a
plug-in halfwave dipole permits
measurements of wanted- and in-
terfering-signal field strength ol
P

BROADCAST ENGINEERIN(('l
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AM and FM transmitters over a
continuously tunable frequency
range of 25 to 300MHz (without
band switching).

The HFV is also suitable as a
selective microvoltmeter (input
impedance 50 Ohm) and for RF-
Current measurements in conjunc-
tion with the R&S Current
Transformer.

Special features are: Direct volt-
age calibration in dB (uV) measure-
ment range 130dB, linear (20dB)
and logarithmic (60dB) indication,
average and peak value modes,
measuring accuracy * 2dB (volt-
age) and +4dB (field strength) built-
in pulse generator for gain cali-
bration, tunable input circuit which
improves the 1F rejection to value
better than 75dB and the suppres-
sion of spurious frequencies to
better than 80dB, also reduces os-
cillator reradiation.

At the IF bandwidth and with
peak-value rectification, the rms
value of TV-picture carriers can
be determined at the sync-peak
level, independent of the picture
content. Pulse modulated trans-
mitters and interfering signals can
also be measured. A second ver-
sion of the instrument with built-in
pulse-weighting unit enables evalu-
ation according to VDE 0876 and
CISPR, ie., measurements of
noise voltage, interference field
strength and — with absorbing clamp
MDS 20— interfering-signal power.

Circle Number 61 on Reader Reply Card

Color Closed Circuit
Recorder-Player

A new %-inch reel-type color
closed circuit videotape recorder/
player with simple assemble edit
capability and improved picture
stability has been placed on the
market by Ampex Corporation.

The Model VR-420 videotape
. recorder uses two motors, which
(Continued on page 48)
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accurate measurement of
the fourth dimension

Standard Electric Time has developed
and manufactured units for the precise
measurement of elapsed time since
1932. These panel mounted or portable
units are available in several models
with accuracies to plus or minus one
mitlisecond. They can be connected to
\_electrical or electronic circuits for PANEL MOUNTED
" r(emote start, stop and reset.
H /

For ful§ details request catalog 261,

i

Scale
Divisions

1/5 sec. 6000 soc. | 1.1 sec.
1/5 sec. 40 min. +.1 sec.
1/100 min. | 60 min. +.002 min.
1/10 sec. 1000 sec. | £.02 tec.

1/1000 min. | 10 min. 1 .0002 min.
1/100 sec. | 60 sec. $.01 sec,
171000 sec. | 6 sec. $.001 sec.
1/1000 sec. | 30 sec. £.002 sec.

PORTABLE

I =7 1\ STANDARD
: 7/ | "\ ELECTRIC TIME

\DIVISION QOF JOHNSON SERVICE COMPANY

TABER
PRESENTS
ITS NEW
TABERASER

Highest quality
. . . best value

Erases Them All Reel to reel
magnetic tapes, cariridges,
cassettes, all magnetic film
stock too.

Erases It All with minimum
residual noise because the
tield automatically diminishes
at the end of each 30-second
cycle.

won't Overheat Internal
blower activates automatically
to keep unit below 71°C.

Budget Priced at only $395.

For the distributor in your area
Call or

Cail or T A BE R MANUFACTURING & ENGINEERING CO.
2081 EDISON AVE. * SAN LEANDROQ, CALIF. 94577 + PHONE: (415) 635-3832

Circle Number 33 an Reader Reply Card
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SAT-BE-ADC

SPACE AGE
TECHNOLOGY

BROADCAST
EXPERIENCE

AMERICAN DATA
QUALITY

WRITE OR CALL
FOR CATALOG AND
CURRENT PRICES

CONCERNING

SWITCHING SYSTEMS
DIGITAL CLOCK SYSTEMS
DISTRIBUTION SYSTEMS
PROCESSING SYSTEMS

PULSE SYSTEMS
TEST SYSTEMS

D &

&

AMERICAN DATA
CORPORATION

4306 Governors Drive, S.W.
Huntsville, Alabama 35805
Phone (205) 337-5180

QMISICAN BAfL (DBPORAN O

Circle Number 37 on Reader Reply Card
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(Continued from page 47)

result in improved picture stability
for closed circuit television use in
education, business, industry, gov-
vernment and medicine. The use of
two motors eliminates the scanner
belt which is a common source of
trouble. in low cost videotape
recorders.

The new recorder also permits
simple assemble editing for limited
production work and stereo audio
recording and playback.

Typically, the VR-420 video
recorder will be used in schools,
colleges and universities by teachers
and students, for “instant replay”
applications such as role playing
and training in business and in-
dustry, and as a distribution device
for playing back educational or
instructional tapes in many loca-
tions by a variety of closed circuit
television users.

Steinberg said that the VR-420
recorder is not a substitute for the
company’s Instavideo cartridge
system, which also uses “%-inch
wide tape.

The VR-420 recorder is com-
patibie with the EIAJ Type I
monochrome standard and the
recommended EIAJ color standard
adopted by most manufacturers of
Ya-inch videotape recorders. Tapes
recorded on VR-420 recorders can
be played back on all recorders
meeting EIAJ standards and tapes
recorded on EIAJ standard ma-
chines can be played back on VR-
420 recorders.

Circle Numbar 62 on Reader Reply Card

Election Reporting

System

TeleMation Inc.
TED-1 Television

unveiled the
Election Dis-

| play System. Company officials

said that the system was developed
to offer broadcast television sta-
tions a flexible, easy-to-use and
relatively inexpensive system for
coverage of elections and other
major events. The TED-1 uses elec-
tronic character generators, mini-
computers, teletypewriters and
other associated equipment to
automatically display alphanumeric
information on a television screen.
A major advantage of the system
from a broadcaster’s point of view,
Russ Ide, Director of Broadcast
Operations said, is that it can save
a TV station the cost and incon-
venience of building and rebuilding
tote boards and sets for elections.
The cost of the TED-1 can be
amortized over several elections,
he added.

An important part of the system
is a simplified computer which re-!
ceives, processes and stores voting!
information, and displays selected
election races on command. Any-|
one can use the computer since it

is set up to use conversational lan-} :'

guage. A significant feature of the!
system is the simultaneous entry!
and display from different positions)
in a station. After elections are’
over, the various equipment com-*
ponents can be used for sports®
coverage, automatic news andd
weather reporting or other events. !
Circle Number 63 on Reader Reply Card

System Audio Console

Ward-Beck Systems consoles,
distributed by Central Dynamics in?
the U.S., incorporate the latest®
technology in the audio “‘world”. }

A wide range of standard mod- ¥
ules, using the latest 1C operational &
amplifier technology, permits eco~+
nomical customization and easy !
servicing.

The entire console system is
balanced, including the mixing at- %
tenuator,
back, reverb circuits, etc. This
approach offers predictably su-8
perior performance with respect:
to switching transients, crosstalk
and immunity to audio degradation
due to R. F. interference.

Actively balanced sumining mod4 |
ules are incorporated to process
multiple switching configurations: !
with 100dB isolation between
circuits. 4

Conductive plastic attenuators,

BROADCAST ENGINEERING

switching, jacks, talk-"
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endar pushbuttons, teflon wire,
fammond transformers, tantalum
ad computer grade capacitors are
standard”. Logical power supply
istribution for reliable operation

also a *‘standard”.
Circle Number 64 an Reader Reply Card

Automatic
Tape Sequencer

Broadcast Automation has un-
eiled its automatic tape sequencer.
designed for radio stations using
imited or part time automation.
available in 3 to 12 channel con-
guration. Each source has its own
elector switch, permitting it to be
perated manually, in the Auto-
satic Mode which will cause a tape
nachine to stop on a 25 Hz tone,
v in the sequencer mode which
vill cause one machine to switch
o the next and stop the previous
nachine. There is one position for
:ach input in the sequencer mode,
sermitting any combination of

nputs.
Highest quality switches and
vorkmanship including baked

:namel, filled engraving, and heavy
iteel construction. ]
Circle Number 65 on Reoder Reply Card

Noise Elimination

Burwen Laboratories, a company
specializing in amplifiers and noise
zlimination devices, has developed
1 dynamic noise filter designed to
ieduce noise when playing master
apes, pre-recorded tapes, records,
cassettes, or FM. It's called the
Model 1000.

By varying it bandwidth auto-
matically in response to the music,
it is able to reduce noise with neg-
igible audible effect on the pro-
ram content.

For low levels, attenuation is
¢5 dB at 30 cps and 22 dB at 10
kHz. The chassis accommodates
!'rom one to four channels ganged
in pairs for stereo. The number of
Channels can be varied by plugging
In epoxy encapsulated modules.

Clrcle Number 66 on Reader Reply Card

TV Remote Monitoring
Generator

Obviously, there was consider-
a.ble interest at the NAB conven-
tion concerning equipment needed
for TV remote monitoring. Tek-

April, 1972

tronix announced their 149 Gen-
erator —a single unit that is a source
of all three necessary signals, in-
cluding color bars.

The 149 is quite similar to the
147 generator which requires an
external source of color bars. (See
the remote control VIT signal
article in Dec., 1971 BE.)

The 149 also includes all signals
commeonly used in transmission
testing and can be easily repro-
grammed by simple internal strap

CHECK
PERFORMANCE
FOR

PENNIES

changes. VIRS and STOC 11 are
included at no extra charge. The
149 will be available in May.

Circle Number 47 on Reader Reply Card

Send your Engineer’s

Exchange ldeas To:

BE, 1014 Wyandotte
Kansas City, Mo, 64108

THE TOTALLY SELF-CONTAINED
TSG-41-—produces a staircase sig:
nal and a sin® pulse, Bar and 3MHz
Burst signal which are used to
evaluate the performance of video
tape recorders, video amplifiers,
video systems and RF video dis-
tribution systems. Call us we'll
answer al! your questions!

RICHMOND HILL LABORATORIES INCORPORATED
142 Central Ave., Clark, New Jersey 07066

(201) 381-5955

Telex 01.38245

Circle Number 35 on Reader Reply Card

the “8 c_hannel -
mcmartin consoles

MONAURAL
B80S e L $2,350.

STEREO
...... $3,200.

DUAL CHANNEL
B-803.............. $2,650.

The B-mixer McMartin consoles feature outstanding flexibiiity, ease of operation
and clean-cut styling. All modules are plug-in. Up to 27 inputs may be accom-
modated. Highest quality components, including maintainable step-type atten-
uators, are used.

Typical program circuit program specifications are: = 0.5 dB frequency response;
distortion of 0.5%, 20 to 20,000 Hz; and signal-to-noise ratio of 74 dB for all
models. Full cue. intercom and monitor facilities are standard.

For complete Information please contact: Director- of Sales (402) 342-2753

MCMartin

meomartin tndustries. inc.- 605 north thirteenth street - omaha. nebraska - 68102

Circle Numbaer 36 on Reader Reply Card
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FREE CATALOG

HARD-TO-FIND PRECISION TOOLS F'—'-_“-

Lists more than 1700 Items—pliers, =
$, vacuum Syslems,
quipment, tool kits

tweezers, wire stri
relay tools, optica

JENSHEN TOOLS and ALLOYSBS
4117 M. 441k Streed, Phasnin. Arinona 150U

Circle Number 31 on Reader Reply Card

Want A Free
Subscription?
Send Requests To

Broadcast Engineering
1014 Wyandotte Street
Kansas City, Mo, 64105

Your best buy

in a Professional
10-1/2" Stereo
Broadcast Recorder

'ow » ’y
®" | ‘®
A a

o ks 3 [r——

90 ey el

TEAC 7030 SLM

¢ Heavy duty hysteresis/synchronous
3-motor transport

¢ 600 ohms, 0db output

¢ Available in rack-mount or console

* Separate Record/Play amplifiers may
be used for mone

* Now in-stock for immediate delivery

$900

available only from

N &

BRDADCAST PRODUCTS, inc.

| '
iU VY 280 Coterana Lane « Moonvitle. Mo SOBE0
v Phone: (300 484-4700

Circle Number 38 on Reader Reply Card

It

GAL DATA

For further Informatlon, circie data

Identitication number on reader service card.

99. JAMES G. BIDDLE CO.—
Digs truly are reserved for Archae-
ologists, because cable faults must
be found fast. Today's skyrocket-
ing COsts put a premium on good,
reliable equipment that helps you
locate faulted cable fast and ac-
curately, and this new Bulletin 65
describes the most complete line.
You'll find Terminal and Impulse
tracer equipment covered, also de-
tectors including their new Acous-
tic type. Bridges are included, also
small handheld equipment, even
truck-mounted equipment.

100. CANON—A new brochure
on the Canon Sound Scoopic 200
is now available. The Canon Sound
Scoopic 200 is a newly developed
l6mm motion picture sound cam-
era capable of simultaneously
shooting and recording 20 rolls of
200-foot-film at a time. The bro-
chure includes photographs, illus-
trations, features and specifications.

101. CERRO WIRE & CABLE
CO.— A new four-page brochure
describing Cerro CATV seamless
aluminum sheathed cables is now
available. The brochure gives types
of cables available, description,
properties and attenuation.

for you, the professional...

The Gray 6400 Pre Amplifier

Become acquainted with the Gray
6400 Series Turntable Pre-Amps. Re-
alirze the high quality reproduction
they'l provide. Higher outputs (0
dBM into 600 OHMS) and smaller
packages than ever. Three output
curves fully adjustable to match re-
quirements. Monaural (6400) Stereo
(6401). Complete specifications at
your request. . You'd probably
worry about it if it wasn't from Gray.

50

Circle Number 39 on Reader Reply Card

L]
GRAY RESEARCH

AND DEVELOPMENT COMPANY DIVISION
ONE FIFTY PARN aWENUE, § HARTFORD, COKN. DE10W

www.americanradiohistorv.com

102. CHRONO-LOG CORP.—~
new six-page application note er+
titled *Time Correlation for Instrul
mentation” describes serial tim§
codes used for data correlation. A
description is given of all the pres#ui
ently used serial time codes and th
various code formats. Explanation
of how time code generators, tim
code readers and tape search sys
tems operate are also included.

103. ELECTRONIC ENGINEE
ING CO. OF CALIF.—-Seventy
eight different types of panels, irl
cluding socket boards, connect
boards and special boards ar
shown in a new 28-page EEC(
Dual-In-Line Socket Board an"
Packaging Hardware Catalog. Th
catalog also includes 49 standar®
drawers and frame assemblies ir
cluding fixed, swing-out, doubl
level and front panel models. Whil
emphasis is on standard parts, th¥
possibility of special packages des
veloped around the modular socke
boards is also illustraied. Com?
patible power supplies, cryst:¥
oscillators, 11 input/output cor®
nectors and three breadboard kitd
are included. |

104. DU PONT COMPANY- !
Physical, thermal and chemici}
property data on “Teflon” FE %
fluorocarbon film is contained 1
two new information bulletins. FE
film is used in chemical, electric:
and electronics industries, as we |
as in molding and materials har
dling processes. Properties includ
anti-stick, low friction, chemic: '
tnertness, non-flammability, noi
wetting and retention of physice | &
and electrical characteristics over
wide range of temperature. Ge
erally processed like a thermopla®
tic, it is bondable and can be he:
sealed, welded, thermoformed an |
metallized.

BROADCAST ENGINEERIN
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105. GENERAL ELECTRIC-A
ultiple application color camera
hich can be set up and operated
¢ non-technical personnel is the
ibject of a six-page brochure
iEZ-4992A) from the Visual
omm. Products Operation of the
eneral Electric Co. The TE-201A
' a live color camera designed for
.e in specialized broadcast, closed
rcuit and community antenna
serations. The compact, light-
eight camera with long term op-
ational stability, operating sim-
icity, and complete broadcast
srformance fills the bill for pro-
‘ssional quality pictures.

' 106. G-V CONTROLS DIVISION
.Sola Basic Industries. A new
roduct bulletin describing a solid-
‘ate call re-director designed to
utomatically transfer at a given
me all incoming calls to an easily
re-programmed number is now
vailable. The data sheet provides
pecifications, line drawings, a
hotograph and application and
rdering information for the call
g-director module. Typical appli-
ations of the unit include auto-
hatically re-routing repair calls to

centrally located facility, trans-
2rring calls from unattended offices
2 private homes, dialing around a
*ABX with restricted assignments
'nd correcting directory listing
ITOTS.

107. INTERNATL. ELEC-
'RONIC RESEARCH CORP. -
"he new 1972 IERC General Cat-
log of heat sinks and dissipators
or electronic components and cir-
uits is now available. Always con-
idered the most extensive array
if such devices in any publication
'nd noted for its comprehensive
ngineering data, the new edition

includes many new dissipators in-
cluding versions of the company’s
exclusive staggered finger design

for DIP packages, GEL-246 pack- .
sealed metal

ages, 1.0"-square
packages, plus models specially
configured for potting 1C substrates
directly to the dissipator.

110. NORTRONICS CO., INC. -
A revised brochure describing their
Model 5800 head for replacement
use in more than 90% of all auto
and home 8-track stereo cartridge
players is now available. The new
publication contains a comprehen-
sive listing of players offered by
more than 70 different manufac-
turers in terms of model number or
head part number. It also includes
a brief description of Nortronics’
new QM-SERIES Quality Main-
tenance Accessories for 8-track
machines such as Cartridge Head
Cleaner, Cartridge Life Extender,
Head/Capstan Cleaner and Head
Cleaner/Demagnetizer. The Model
5800 replacement head features
parallel deep gaps for maximum
wear life, laminated core for im-
proved high-frequency perfor-
mance, deposited quartz gap
spacers for better gap definition,
polished hyperbolic head face,
hi-mu shield case for optimum re-
jection of external noise and com-
plete interchangeability with exist-
Ing mounts.

111. PHELPS DODGE COMM.
CO.—Coaxial' cable installation
procedures and accessories includ-

(Continued on page 52)

Tech Data Begins
On Page 50

ask about our new

r—

000

uIemh + 00 (

am|fm|tv monitors

-—*_%\____

Call or Write ARNO MEYER

. BELAR ELECTRONICS LABORATORY, INC.

Delaware & Montrose Avenues, Upper Darby, Pa. 19084 Box 83

{215) 789-0550
Circle Number 130 on Reader Reply Card

: April, 1972

www.americanradiohistorv.com

WE WERE A HIT
AT THE NAB!

THE MODEL 1500
AUTOMATIC
SPLICE FINDER
STOLE THE SHOW

AS WELL AS

THE BEST
IN BROADCAST
CARTRIDGES
AND ACCESSORIES

MARATHON BROADCAST
EQUIPMENT SALES CORP.

57 North Putnam St.
Danvers, Mass.
617 744-6066

Circle Number 46 on Reader Reply Card
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TP-1B
Tape Cartridge
Winder

This rugged and de-
pendable tape winder fills a need in every
station using cariridge equipment. No
longer s |t necessary 1o restricl your
cartridge operation to stock sizes, or to
lie up your conventlonal tape equipment
loading cartridges. The TP-1B handles all
reel slzes (up 1o 3600 of 1 mil tape),
winds new or old cartridges in any length
Available with or without Spoimastar lape
timer, providing precise minute and sec-
ond calibration for creating exact-length
tapes. TP-1B is $124.50, with Tape Timer
$149.50. Lubricated tape and empty car-
tridges are aiso avallable.

BROADCAST ELECTRONICS, IHG

A Filmways Company
8810 Brookville Rd., Sliver Spring, Md. 20910

(Continued from page 51)

ing pressurization equipment, are
covered in a new brochure. The
new eight-page folder covers, in
detail, the installation of Phelps
Dodge coaxial cable including prep-
aration and installation under a
variety of conditions. A diagram
on a typical tower installation is
included as a guide. Two pages are
devoted to a variety of accessories
and hardware. Two pages cover
transmission line pressurization
techniques along with descriptions
of different models of air dryers
offered.

112. RAYTHEON CO.— A new
104-page handbook and catalog of
Sorensen power supplies and con-
trolled power products is now avail-
able. Included in the handbook is a
glossary of terms used to describe
power supplies and their operation,
a section on the theory of opera-
tion of regulated power supplies,
and an analysis of operating char-
acteristics and specifying criteria.
The catalog portion of the new pub-
lication lists electrical and mechan-

ERASE

r

ical specifications for Sorensen's
extensive line of DC power sup
plies, high voltage DC power sup-
plies, AC line voltage regulators
special purpose power supplies ang
custom design capabilities.

113. RCA ELECTRONIC COM
PONENTS — A new enlarged anc
revised catalog covering RCA'
current line of photomuitipliers
gas and vacuum photodiodes, elec
tron multipliers, and the new inte
grated photodetection assemblie:
(IPA) is now available. This nev
86-page catalog, PIT-700B, de
scribes some of the development:
in photodetector design and manu
facture that has resulted in the
performance improvements ©
these RCA products.

114. REVOX CORP.—A nev
eight-page brochure on micro
phones is now available. The bro!
chure gives photos, description:

and prices on each microphone
Two pages are devoted to the
microphone stands.

RECORD i
REPRODULE 3
A
MONO STEREO ¥
}
Load cable, Professionol Direct Replacement Heads with
‘ wire, rope complete written and ?Icmrinl instructions
or anything Our foctory will cleon, rebuild. odjust and test your
on reels heod ASSEMBLY . instoll new MMi heads.
onto reploce minor hordwore and modify your gote
Roll-A-Reel to accept our "NON- POPPING" eprings
for easy,
smooth
pay-out
or take-up.
AN ® Eaiily portable

N’
All ave driiled for ® Handls any reel diameter
eptional :mx:hcry bali- ® Heavy steel freme

bearing side rollers, ® Slanted front

$£7.50 per set exira. ® Ball-bearing, adjustsble rollers
® Positive roller lock for
unloading

® No jacks

-

SYYLE A

STYLE B

1,500 Ibs. cap. for reels
up to 28" wide. Welght

PR,I’CE $65.00
f.0.b. Cincinnat|

36 HOUR SERVICE - LOANERS AVAILABLE
(612) BB4-7393

3,000 Ibs. cap. for 1 real up to 48°°
wnde, or for 2 reels yp to 24"
wide each. Weight 1108,

PRICE $110.00

f.o.b. Cincinnati

® Special sizes on request.

ROLL-A-REEL

Circle Number 40 on Reoder Reply Card

My
M

I MINNEAPOLIS RUEIHTI[AAR] T

8125 PLEASANT AVE. 50., MINNEAPOLIS, MINN. 55420 [}

7386 Reading Road
Clnelnnati, Ohlo 45237

Circle Number 4Y on Reader Reply Card
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ontinued from page 43)

iblic address systems in large enclosures are in ad-
ince of Western practice.

An attractive feature is the fact that all the essen-
il theory is dealt with by the use of College level
athematical methods.

‘The whole subject is dealt with systematically
aking this an interesting and stimulating work. It
ill be helpful to Acoustic Designers, Sound En-
neers, and specialists working on sound transmission
' the cinema and in broadcasting.

‘This book is available through Communications
rts Books, Hastings House, Publishers, New York,
ew York.

NAB Picks Goals Group

|Eight radio and television executives active in
fairs of the National Association of Broadcasters
ere named as members of an Ad Hoc Committee
y study the association’s future goals and direction.
They were selected by NAB President Vincent T.
Jasilewski and NAB Board Chairman Richard W.
hapin in accordance with a resolution adopted by
ie 44-member Board of Directors at its recent winter
'eeting in Marco lIsland, Fla.

'Richard D. Dudley, president of Forward Com-
unications, Wausau, Wis., a member of the NAB
adio Board, was designated chairman of the special
udy committee,

Five of the other committee members are NAB
oard members — Radio Board Chairman Andrew M.
ickershausen, assistant general manager of the Even-
ig Star Broadcasting Co., Washington; William D.
haw, president of KSFO, San Francisco, Calif., and
hilip Spencer, president and general manager of
YCSS, Amsterdam, N.Y., of the Radio Board, and
‘arl W. Hickerson, vice president and general man-
ger of WCEE-TV, Rockford, I1l., and Peter Storer,
xecutive vice president of the Storer Broadcasting
0., Miami Beach, Fla., of the Television Board.

Tired of
Hand-Me-Down
Copies of
Broadcast Engineering?

As a member of the communications
industry you probably qualify to re-
ceive a personal copy free! Just fill in
the Reader Service Card in the back

section of this issue. We'll do the rest.

D.J.'s... Combo-Men...
Station Managers...
Technical Assistants...

Want to move up
faster in
Broadcasting?

Get yourself a First Class
FCC License the CIE way!

No matter what your goals are in broadcasting—
no matter which side of the microphone you want
to work on—you’ll earn more money, and get to do
“your own thing” a lot faster, if you’ve got a First
Class FCC Licensc.

If youre a D.J. or Combo-Man looking for a
better job and a chance to make a name for yourself
—you’ll find it’s casier to get the spot you want at
the station of your choice if you can say that you
also have a First Class Ticket. Ask around and sce.

If you're a station manager—having a First Class
Ticket means you're better equipped both to super-
vise and to substitute for technical personnel—and
to choose and evaluate new equipment. So you're
worth more to any station owner.

If you're an announcer, technical assistant—or just
an ambitious beginner waiting for a lucky break—
you'll find that the “lucky breaks” come sooner if
you have something more to offer your employer
besides your interest and ambition. And that “some-
thing more™ that separates the men from the boys
in this business—is a First Class FCC License.

You've probably heard that it’s very difficult to
pass the FCC License exam. For un-trained men,
it is hard. In fact, an average of two out of every
three men who take the FCC exam fail.

There is one way, however, of being pretty cer-
tain that you will breeze through the FCC exam
with flying colors. That's to take one of the FCC
home study courses offered by the Cleveland Insti-
tute of Electronics. CIE courses explain things so
clearly that better than 9 out of every 10 CIE grad-
uates who take the FCC exam pass it. That’s why
CIE can afford to offer this ironclad, money-back
Warranty: “A Cleveland Institute of Electronics
FCC License course will quickly prepare you for a
Government FCC License. If you don’t pass the
FCC exam after completing your course, CIE will
refund all your tuition. You get an FCC License...
or your money back!”

With that kind of Warranty you have nothing to
lose on CIE training. And everything to gain.

So send today for our FREE booklet, “How To
Get A Commercial FCC License.” CIE, 1776 E.
17th St., Cleveland, Ohio 44114,

e e e e e e —— — s — — — —— — A ——

iIPril, 1972

Cleveland Institute of Electronics
1776 East 17th Street, Cleveland. Ohio 44114
Please send me your FREE book, “How To
Get A Commercial FCC License.”

|

|

|

|

|

Print Name =
Address_____ |
City_ :
I

]

i

|

State Zip Age

[J Veterans & Servicemen: Check here for
G.I1. Bill Informition

Accredited Member National Home Study Council BE-75

Circle Number 42 on Reader Reply Card
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. Amplivox Minilite.
/' Untouched by human ear

o Debisfom |
Television Equipment Associafes,

Box 91 Boyvle, g 2+
Newk 1700 1. B
©sbni | @

Circle Number 47 on Reader Reply Card

Portable
Cable Reel

advertised
or
Handle up to 600 feet of
12" 0.D. cable on this described
low-cost reel on wheels,
Solid steel construction for in this
years of service. Easy .
crank rewinding. Adjustable issue
drag and brake control.
Steel disc wheels with use Free
rubber tires. Reader
Send for complete catalog of Service
stlandtardhand custom-built
reels to handle cable for
broadcast equipment. Card.
Be Sure
HANNAY R
your name
and
CLIFFORD B, HANNAY & SON, INC., WESTERLO, NEW YORK 12193 address.

(Continued from page 52)

115. RHG ELECTRONICS LAB-
ORATORY, INC.—A new two-
page bulletin describing their fre-
quency agile, C-band links used in
reconnaissance, ‘surveillance, and
high speed data transmission sys-
tems is now available. The bulletin
contains photos, tables of received
signal strength and video signal-to-
noise ratio, and a comprehensive
block diagram. System specifica-
tions and mechanical and environ-
mental details are also given.

116. RUSTRAK INST. DIV.— A
data sheet on a new low-cost re-
corder that measures both AC
voltage and current is now avail-
able. The new model 230 recorder
is furnished with a clamp-on trans-
ducer and leather carrying case
with handle. The single instrument
records three voltage ranges (0-15
V, 0-300 V, and 0-600 V —60 Hz)
and three current ranges (0-25
Amps, 0-100 Amps, and 0-300
Amps — 60 Hz). Accuracy is within
3 percent for voltage and 4 per-
cent for current, full scale. Fea-

For

/ More
]HHAQI[LUAY / : i
Fr ey Information

on Products

NfA

Circle Number 44 on Reader Replv Card
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turing clean, inkless writing, t*&

strip chart paper has straight-li
grids (rectilinear) for easy reading
The clamp-on transducer has =
built-in dial to permit easy chang .
ing of the range or function bein!
monitored. The jaws accept cor
ductors up to l-in. diameter. Cli.;
leads for voltage tests are als
furnished. !

117. SHELLY ASSOCIATES -+~
new full color, four-page brochuf
featuring a detailed description ans *
ordering information for a complet |
line of micro-miniature indicator
is now available. The brochul'®
provides complete electrical an
mechanical data on the incadesc;t}.
BRITE-EYE, transistorizej-
TRANS-EYE and neon GL
EYE indicators that are availab
in standard or heat resistant hou
ings of black or white. In additiol
the 70 optional lens caps are
scribed by style and color.

118. SHURE BROTHERS, IN{
— A new comprehensive catale
describing the company’s full lir
of microphone and circuitry pr
ucts for broadcasting, recordin
motion pictures, and profession
sound reinforcement is now ava
able. Included in the catalog a
illustrations and technical specifi
tions, extensive discussions
microphone types and microphoi
selection, and a variety of applic
tions in which Shure Profession
Products have been used.

L

119. SINGER COMPANY-TF
company’s 33 products are d
scribed briefly in this 16-page brﬁ
chure. They include EMI/fie
intensity meters, RF curred
probes, antennas, microwave cots
ponents, FM/AM/SSB commuis
cations test instrumentation, fr
quency meters, signal generatoi!
synchro/resolver test instruments,
tion, angle-to-digital convertes
phase-angle voltmeters, ratio trar’
formers andelectrostatic voltmeted

123. TUCKER ELECTRONI¢/
CO.— A new 8l-page catalog giv
information and photographs ab¢®.
Tucker, its new facilities, and §
modern calibration laboratory a#
services. Tucker sells new al
reconditioned electronic te
equipment,

BROADCAST ENGINEERIN


www.americanradiohistory.com

|
IIII!FESSII]NA[ SEMIGES

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering

145 Colorado Blvd.
Phone: {Area Code 303) 333-5562

ENVER, COLORADO 80206

Member AFCCE
TwX 910-931-0514

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV

445 Concord Ave, Phone 874-2810
Cambridge, Mass. 02138

COURTRIGHT
ENGINEERING

MORRIS COURTRIGHT, Jr., P.E.
Automation - Applications Field Engineering
ELECTRICAL AND BROADCASTING
Route No. 1, Box 854A, Flagstaff. Ariz. 86001
Phone (602) 774-8206

EALPH E. EVANS ASSOCIATES

Consulting Radio Englneers
AM - FM - TY - CATY - ITFS
3500 North Sherman Blvd.
MILWAUKEE, WISCONSIN 53216
Phone: 414-442-9210

TODD ASSOCIATES
CONSULTING RADIO ENGINEERS
Alva C. Tedd, Ph.D., P.E, Principal

127 S. Summit Avenue, Ph: (312) 832-4104
VILLA PARK, ILLINOIS 60181

| -

BROADCAST MEASUREMENTS

Certified frequency
Measurements AM, FM, TV

Box 663 Pontiac, Mich. 48056
Phone: 313-332-5823

“SESCO, Ine.

| 47 NICHOLS AVENUE
P. O. BOX 518

| (206) 378-2137

FRIDAY HARBOR,
WASHINGTON, 98250

e

pril, 1972

ADVERISERS INDEX

American Data Corporation 48
Ampex Corporation Pro Video Div. 2425
Amperex Electronic Corp. 17
Andrew Corporation Cover 3
Belar Electronic Laboratory Inc. 18,51

Berkey Colortran Inc. 22

Broadcast Electronics, Inc. 16, 44,5
Broadcast Products, Inc. 50
Burwen Laboratories 8
CCA Electronics Corp. 0 12-13
Cleveland Institute of Electronics 53
Cohu Electronics, Inc. 1
Dynair Electronics, Inc. 23
Electro Voice, Inc, 45
Gates Radio Co. Div. of

Harris Intertype Corp. 33
The Grass Valley Group, Inc. 3
Gray Research 50
Clifford B. Hannay & Son, Inc. 54
lensen Tools and Alloys 50
Kenwood 39
Liberty Industries 10
McMartin Industries, Inc. 16, 49

Marathon Broadcast Equip. Sates Corp. 51
Minneapolis Magnetics, Inc. 52

North American Philips Corp. Cover 2
Pace Wire & Cable Corp. 10
Recortec, Inc. 20-21
Richmond Hill Laboratories Inc. 49
Roll -A- Reel Company 52
SC Electronics, Inc. 7
Howard W. Sams & Co., Inc. 46
Sparta Electronic Corp. 31
Spotmaster 16, 44, 52
Standard Electric Time Co. 47
Stanton Magnetics, Incorporated 9
Taber Manufacturing & Eng. Co. 47
Tape-Athon Corp. 11
Television Equipment Associates 54
Telemet Company 5
Trator, Inc. 39
Virginia Panel Corp. 14
Visval Educom Inc. CES
Visual Electronics Inc. 37
Vital Industries, Inc. Cover 4
Wilkenson Electronics 22
John Wiley & Sons Inc. 15

BUASSIFED

Advertising rates In Claasified Section are
15¢ per word, each Insertion, and must he ac-
companied by cash to Insure publication.

Each initial or abbreviation counts a full
word. Upper case words, 30¢ each.

Minimum classified charge, $2.00.

For ads on which replies are sent to us for
torwarding, there is an additional charge of
$2.00 to cover department number, etc., which
Is printed in advertising copy, and processing
of replies.

Classified columns are not open to adver-
tising of any products regularly produced by
manufacturers unless used and no longer
owned by the manufacturer or a distributor.

www.americanradiohistorv.com

BUASSIHED

Training

To advance in electronics. knowledze and
ability are required. Grantham offers
correspondence and resident iInstruction.
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 80027, 6-67-tf

First phone throurh tape recorded lessons
at home plus one week personal Instruc-
tion in Washington, DC. Atlanta. Boston.
Detroit. New Orieans, Minneapolis. Se-
attle, Denver. Portland. Los Angeles.
Proven results. Our 17th vear teaching
FCC license courses. Bob Johnson Radlo
License Preparation, 1060D Duncan. Man-
hattan Beach. Calif. 80266, Phone 213-
379-4461, 1-68-tf

Services

CRYSTAL & MONITOR SERVICE. Fre-
quency change, repair or replacement of
oven type broadcast crystals. Also fre
quency change and recalibration or repair
of AM frequency monitors. and H-P FM
monitors. Fast service at reasonable
prices. 30 years experiencel Call or write:
Eidson Electronic Co. Box 96, Temple,
Tx. 76501. Pho. 817 773-3801. 9-70-tf

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
vour complete resume now. The AMPS
Agency. 11661 San Vicente Blvd., Suite
300. Los Angeles. Calif. 90049. Telephone:
213-820-2678. By Broadcasters — For
Broadcasters. 11-68-tf

SALES ENGINEER wanted for East Coast
US.A. Custom switching and terminal
equipment, video and audio. Vital Indus-
tries. Inc., 3614 S W. Archer Rd. Gaines-
ville. Fla. 32601. (904) 378-1581. 4-72-tf

MISCELLANEOUS FOR SALE

DICTIONARIES, WEBSTER. Library size,
1971 edition. brand new, still In box. Cost
new: $45.00. Will sell for $15. Deduct
10% on orders of 6 or more. Mail to
North American Liquidators, 1450 Niagara
Falls Blvd.. Dept. TT-1808, Tonawanda.
New York 14150. C.O0.D. orders enclose
$1.00 good will deposit. Pay balance plus
C.0.D. shipping on delivery. Be satisfied
on inspection or return within 10 days fer
full refund. No dealers. each volume spe-
cifically stamped not for resale. Please
add $1.25 postage and handling. New York
State residents add applicable sales tax.

Equipment for Sale

“New & Used Towers, Buy. Sell or Trade,
Erect. Ground wire 85¢ 1b. Bill Angle,
919-752-3040, Box 55, Greenville, N.C.
27834." 2-71-tf

HELIAX—STYROFLEX, Large stocks —
bargain price — tested and certified.
Write/call for price and stock list. Sier-
ra-Western Electric. Box 23872, Oakland{
Calif. 94623, Tele: (415) 832-3527. 1-71-t

Moseley model ADP-120 Digital Auto-
matic Transmitter Logger. Used only for
demonstration purposes—Ilike new. Gates
Radio Division of Harris Intertype Corpo-
ration, 123 Hampshire Street, Quincy,
IlHnois 62301. 4-72-1t
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EQUIPMENT FOR SALE CONT.

BROADCAST TAPE CARTRIDGES., New
empties; load yourself and save. Sold in
lots of 25 only. 25/81.20 each; 50 or
75/$1.10 each; 100/$1.00 each. Enclose
payment with order, shipping _collect.
Redding Radio, Box 344, Fairfield. Con-
necticut 06430. 3-72-4t

$25 BUYS A NEW CARTRIDGE PLAY-
BACK UNIT? We have a number of
Satellite Il units originally designed for
the playback of 4-track stereo cartridges
(standard broadcast fidelipac  type).
Housed in a walnut cabinet with stereo
preamps, this unit can be modified to
serve many purposes around the station.
New in factory cartons; no warranty. $25
each while supply lasts. Sparta Electronic
Corporation, 5851 Florin-Perkins Road,
Sacramento. California 95828. 3-72-2t

MOTORS FOR SPOTMASTERS

NEW Paps hysteresis synchronous motor

HSZ 2050-4-470D as used in series 400

and 500 machines. Price $39.00 each pre-

paid, while they last. 80 day warranty

Terms check with order only, no COD's.

Not recommended for Tapecaster series

600 or T00.

TAPECASTER TCM, INC. Box 662,
Rockville, Maryland 20851.

1.72-TF

TAPE SPECIAL
SCOTCH 150 AMPEX 600 SERIES
REEVES SOUNDCRAFT
1 mil mylar 3600° on 103" Fiberglass
reel, No boxes, Bulk packed. 30 reels to
a carton, slightly used in Government
application but in excellent condition.
Original 4" width, not re-split: $2.50 per
reel. Quantity price breaks on request.
Will wind to 3", 5” or 7" reels. Accurate
Ssounld Corp.. Box 2159, ‘Garland, Texas
041.

? 3-72-3t In East Europe

AMPEX PARTS AND
HEAD REPLACEMENTS
Complete inventory of replacement parts
for Ampex 300 and AG 440 equipment.

Their censored press keeps protesting
New and used Recording Equipment. But 31 mi"ion people keep |iStening tO

write for catalog, Accurate Sound Corp.,
Box 2159, Garland. Texas 75041. 3-72-3t

"
CARTRIDGE TAPE EQUIPMENT—Com-
pletely rebuilt and reconditioned. Tape- .
caster and Spotmaster Record/Playbacks
$375.00. Playbacks $250. 30-day money-
back guarantee. AUTODYNE, P. O, Box A Y
1004. Rockville, Maryland 20850 {301/ N §
762-7628). 11-71-tf - - \Q
RCA AVQ-10 Weather Radar system com- d 4
plete with Raydome, Heater. 400 cycle
power supply. VJ-B monitors, cabling and ,
spare parts—excellent condition, ready to
use. Priced at 2/3 original cost. Some =
installation assistance included. Dept. 261, .
Broadeast Engineering, 1014 Wyandotte 5

Street. Kansas Clty. Missouri 64105,

3-72-4t ;

FOR SALE, 7 HIGH VOLTAGE RECTI- !
FIER TUBES, TYPE 8-7-B. MOST WITH.

LESS THAN 5.000 HOURS. CONTACT .
R. B. NIEKAMP. CHIEF ENGINEER RA-

DIO STATION KXEN, PO. BOX 28, ST. -

LOUIS, MO. 63166 OR CALL 314-436- f

6550. 4-72-2t

FOR SALE: New Spotmaster Record/ _. ! 'N SOUND"

Playback (Mono) Cartridge machine and
20 cartridges—Iless than 5 hrs. Will trade
for Ampex 147 full track or 2 track pro-
duction tape deck. Call Peter Barton, ¢/o
Peter Barton Productions, Ine¢. 904/224-
3685, P.O. Box 1253 Tallahassee 32301.

RCA-TS-40 Video Production Switcher,
14 inputs/6 buses; Solid State RCA TE-
60B Special Effects, Grass Valley Chroma
Keyer. Diamond Hand Command CCTV
System—never used. Includes: 2 View-
finder Vidicon Cameras w/5:1 Zoom
Lens, Tripods. Svne Generator, Audio
Mixer, Special Effects, 12” Helical Scan
VTR, 197 Monitor 35 ft. Control Cable.
Write to: Video Equipment, 2425 Wood - . .
Valley Drive, Morrow, Georgia 30260. All For information about East Europe and RFE, write:

of the above listed is used equipment.

. RADIO FREE EUROPE, Box 1972, Mt. Vernon, New York 104'

ONE STOP for all your professional audio
requirements. Bottom line oriented.
F. T. C. Brewer Company. P O. Box
8057. Pensacola, Florida 32505. 7-T1-tf
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ORLD LEADERSHIP
IN COAXIAL CABLES
AND WAVEGUIDES |

introducing its HELIAX®product line in 1954, ANDREW has become the
‘shlargest independent producer of semi-flexible coaxial cables, f
'!mdes and associated fittings used in radio frequency applications

lien years of innovation in product design and manufacturing

que, with emphasis on effective performance of installed systems
“roduced for ANDREW a position of world leadership, and for

of HELIAX cables and waveguides the assurance of superlative value
Ation to cost.

'Llants in the United States, Canada, Great Britain and Australia,
“W is well situated to provide prompt delivery service and competent
ance with problems, anywhere in the world.

¥ ANDREW

LY CORPORATION 10500 W. 153rd St.. Orland Park, IL, U.S.A, 60462 ANDREW ANTENNA SYSTEMS Lechgelly, Fife, Great Britain KYE

‘n ANTENNA COMPANY LTD. 606 Beech St., Whitby, Ontario. Canada ANDREW ANTENNAS 171 Henty St., Reservoir, Victoria, Austral
Circle Number 2 on Reader Reply Card
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a better
switching
system
e S - ital

for better pictures

Vital's specialized experience in the field of
video, audio switching and automation can
benefit your operatign.

Production Switchers

Master Control and Automation Systems
Audio, Video Routing Switchers

One Line Machine Controls

One Line Pulse Distribution Systems
Video and Audio Distribution Amplifiers
Video Processing Equipment

Oo00oOoaooad

10 years of specialization. Designed, manufactured and dellvered
some of the world'’s largest integrated telecommunication systems.

GOOD ENGINEERING IS VITAL

3620 Ridgewood Rd., N.W.
Atlanta, Ga. 30327
404 —233-9459

7960 W. Beverly Blvd. 2644 N, Seventh Street

VITAL INDUSTRIES, IN¢
Los Angeles, Calif. 90048 Terre Haute, Ind. 47804

213-653-9438 812 —466-3212 MAIN OFFICE: 3614 S.\W. Archer Road, Gainesvlile, Fla. 32601 —Phone 904 — 378-1
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