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TELEMET ANNOUNCES
7ERO HORIZONTAL DELAY
NTSC CHROMA KEYING.

For only $1,725, our new Decoder will put your RGB Chroma Kevyer

in-line, with absolutely no H delay.

Chroma crawl is eliminated. You can use different encoded video
sources, too. Including color TV camrnras (standard and triaxial cable),
video tapes, remotes, or any other composite NTSC signal. And, you're

not restricted to any particular one.
What's more, our Decoder can be used in any part of your system.
Interfacing is totally uncomplicated, even if your RGB Keyer
isn't a Telemet model.

And the price is right. Just $1,725for the Decoder. And, by the way,

a complete Decoder/Keyer system from Telemet costs about as much
as a competitive system that doesn’t even provide zero H delay.
So, whether you need just a Decoder to integrate with your present
RGB Chroma Keyer, or a Decoder/Keyer combination, Telemet
can bring you Zero H Delay now.
For all the facts, write or call Telemet,
Amityville, N.Y. 11701, (516) 541-3600.

better ideas for broadcasting

A GEOTEL COMPANY

Chicago, lll. (312) 627-6026 Atlanta, Ga. (404) 939-7166 Riverside, Calif. (714) 683-0641

Amityville, New York 11701, (516) 541-3600
REGIONAL OFFICES
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Stop gambling with film and film processing. And
start saving a lot of time and money. =~

The better way is here. AKAl's new CVT-150 is a
_...complete and totally portable COLOR VTR system. For

“half the price you'd expect to pay..Only. $5,995.
Instant, ,on-the-spot playback elimina
gamble, delay and waste of film processing. Shows you
immediately what you've shot. And the AKAl CVT-150 is
a smaller and simpler system than you've been using.
So there's less to go wrong—with both the equipment
and the crew.

The amazingly efficient AKA| color camera
provides better than 300 line horizontal resolution, a
servo-controlled iris, 6-to-1 zoom lens, and a built-in
viewfinder/playback monitor. And a unidirectional
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AI’s complete portable Color VIR System..
eliminates film forever!

minates the “And of course, there's the exclusive AKAI ¥ " video tape

microphone that's an integral part of the camera.
AKAl's outstanding color video recorder pro-
vides features you won’t find on equipment costing
twice as much. Like completely automatic editing con-
trol—no glitches, rolling or tearing between segments.

format—dramatically lowers your tape costs: Then add
stop action and sound dubbing and you have a system
that will meet your every need.

The entire AKAI CVT-150 system is truly portable
...only 22 Ibs.! AC or battery operated.

At this price, you can’t afford to be without a
portable color VTR. Get the colorful AKAl CVT-150 specs
and see for yourself. Just send in the coupon below,

g

éa, (1d./2139 E. Del Amo Bivd.,| A

Compton, California 90220/(213) 537-3880 | =SSt
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[0 Please send me literature on AKAI's new COLOR
VTR System.

e G

[] Please arrange a demonstration of the CVT-150.

Name Title

Firm Phone

Address

City State

AKA| America, Ltd.
2139 E. Del Amo Blvd., Compton, Calif. 90220
. - e
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THE TEN DAY TAPE

This digital cassette provides 10,000 event stor-
age capacity for the GVG APC 2000 television
automation system. Television automation from
The Grass Valley Group basically means computer
controlled operation of master control switching
equipment, video tape recorders, and telecine pro-
jectors. Automated control of on-air operations
results in smooth presentation of program material
and a marked reduction in the switching errors
which inevitably occur with manual operation dur-
ing periods of high activity. The broadcaster bene-
fits by an improved on-air image, as a result of the
smooth presentation, and by a significant reduction
in make-goods.

However, control of technical operations is but

one aspect of television automation. APC-2000
systems can be supplied to include the following

. additional features: ® Off-line systems for storage

and manipulation of booking information, con-
tracts, availabilities, and adjacency warnings, as well
as preparation of operating schedules and special-
ized listings. ® Printout or display of management
statistics. ® Communication to accounting depart-
ments for billing information based on as-broad-
cast logs. ® Communication with other computer
systems for coordination with centralized business
activities.

THE GRASS VALLEY GROUP, INC. /A/A
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FROMD.C.

December, 1973

By Howard T. Head

Fuel Crisis Affécta_BrQadcasting

The nation's fuel crisis is likely to affect radio and televi-
sion broadcasters in a number of ways. Emergency measures being
considered include a possible reduction in the output power

of all transmitters; a 1 dB across—the—-board reduction was en-—
forced during World War. II, although the principal purpose was
to increase tube life rather than to conserve power. A number
of stations in the Pacific Northwest area, where hydro-electric
power is in short supply, are already operating with reduced
power. = : ~

Another measure being considered is a possible reduction in
the 60 Hz frequency of the primary power supply. Because of
large~-scale power inter-ties, this would have to be undertaken
on a nationwide basis., One of'the important unknowns is the
magnitude of hum problems,which-might_arise_in;TV receivers.

Legislation authorizing permanent Daylight Saving time seems
at this writing to be certain of passage. This would offer

4 wintertime bonanza of an additional hour in the evening for
daytime — only AM stations, while those stations operating
under Pre-sunrise Service Authorizations (PSA) would still be
permitted to sign on with PSA facilities as early as 6:00 A.M.
Daylight time., Daytime —-—-only stations which cannot qualify
for a PSA, however, would be hard hit by the late morning
sign-on brought about by the combination of the short day

and Daylight Saving time. The Commission is studying possible
avenues of relief for these stations.

Cable TV Testing Deadline Extended

The Commission has extended the deadline for the first annual
performance tests of cable TV systems (see Febraary, 1973 D.C:i).
The deadline for the first tests, which was originally December
31, 1972, has been extended to March 31, 1974. New systems——
those beginning operation after March 31, 1972==are required

to comply fully with the cable technical standards at the
commencement of service. For older systems, this deadline
applies only to visual and aural signal levels, system noise
ratios, and radiation from the system. Full compliance by all
systems will be required by March 31, 1977.

The Commission took the unusual step of referring several of
the more complex problems to the FCC/Industry Cable Television
Technical Advisory Committee: (CTAC) (see July, 1973 DvBs) s OF
the problems involved, the most urgent is that of system
radiation and CTAC is hopeful of providing recommendations on
this subject well in advance of the March 31; 1974 deadline.

4 - g , A o ' BROADGAST ENGINEERING

wwWw americanradiohistorv com


www.americanradiohistory.com

This is the tube

that was in the camera

that revolutionized TV broadcasting
IV CAME A HGKUP TUBE | seven years ago.

INTENSIFIED
SILICON-VIDICON

This is the line,
e 01 the only line

- ?,

o

~# 5 == thatincludes all four types
: 1 -~ of one-inch camera tubes
currently used in

todays TV cameras.
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(Continued from page 4)

OTP_Drop-in Plan Studied

We reported last month that the White House Office of Tele-
communications Policy (OTP) had concluded that 85 VHF TV
channel drop-ins could be made in the nation's top 100 TV
markets, When that issue went to press, the only information
available came from a press conference held by OTP's Director,

Dr. Clay T. Whitehead. OTP subsequently released a report -
5g1v1ng more details in which the number of proposed  drop=-
ins wag reduced from 85 to 62,

Both the Commission and the broadcast industry have made
detailed studies of the OTP report, and both have coneluded
that the OTP report suffers from both minor and major flaws.
In many instances, existing educational TV stations and
Canadian TV stations were completely overlooked, and many of
the OTP proposed drop-ins were predicated on aﬁjacent-channel
operation in the same market.

Some of the channels proposed would have invaded all-UHF
markets, such as Fresno and South Bend, where UHF has been
highly successful in the absence of VHF competition. By the

time the unusable and uneeded drop-ins are done away with,

less than a dozen channel assignments offer any real possibility,
and even those would require reductions in mileage Separatlons
conSldeLably greater than those permltted by the Commission

in past cases,

A special article in next month's Broadcast Englneerlng widl
discuss the OTP propesals in detail. =

Shert Cirenits

The "pirate ship" shut down by court order (see ldst month's

Short Circuits) turns out to have had technical problems too,
since the ship, a converted minesweeper, had a wooden hull

which didn't provide much of a ground...Commission Rules have

been changed to permit a maximum time interval of 40 days (rather
than 31) between successive carrier frequency checks. The Com-
mission is preparing a bulletin to all stations making it clear
that the method of checking is left to the licensee's discretion .
and it is not necessary to calibrate against WWV,..The Commission

has extended for two years its wailver permitting relaxed Stx&d-\
ards for the International Digisonics (IDC) code...The Com-
mission is studying reopening the AM clear channel case to
examine possible expanded use of the clear channels...Two
10-Watt TV broadcast stations have been authorized on Channels
2 and 4 in the Bering Sea and the Aleutian Islands...In a New
Mexico case, the Commission has cotiecluded that TV translators
operating on regularly-assigned channels are entitled to the
same protection from other translators as are regular broadcast
stations,..NCTA has issued a call for technical papers for |
the April, 1974 Convention. =

: SEann , BROADCAST ENGINEERING:
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MASTER SYNC | MASTER SYNC
GENERATOR GENERATOR

ENCODER

| TOTALLY DIGITAL
THE NEW ADC SYNCRO-PULSE

Insuring Uncomparable

ONE-LINE Dependability, Stability
and Reliability

SREpEpNpEpER R EpEpERE

PULSE DISTRIBUTION SYSTEM

INTERNAL 3-INPUT SWITCH —| I:I I— EACH DECODER

. Matrix Allows Selection is a Complete Crystal Controlled
of up to Three Master Digital Sync Generator Which
Generators Without a Reverts to Internal Crystal Lock

Costly External Matrix. in the Event the Master Pulse
is Lost

SYNCRO PULSE DELAY | PULSE DELEGATE CONTROL PANELS

of up to 63.5 Microseconds, are Custom Confiaured to
Front Panel Adjustable re - LR

= eaCh S Stem SUDO TG0 AL VTR YTR ¥T
with Resolution of Better v 0 A VTR R G oR

than 60 ns. ﬁlﬁlmﬂﬁlﬁlﬁjﬂmfw
L o A 2

[

LSl SINGLE CHIP MASTER DIGITAL SYNC GENERATOR

PULSE GENERATOR with Sync Lock — Color Lock —
Provides Pulse Outputs Pulse Encoder ‘ From $ 2000

Within EIA, NTSC and :

the Life of the System Dual Generators — Changeover Units
Without Periodic Adjustment Rubidium Standards also Available

AM ERICAN DATA CORPORATION
HHEREAY DA T AN I‘\IRPAX'COMPANY

315 WYNN DRIVE, N.W. P.O. BOX 5228 HUNTSVILLE, ALABAMA 35805 TEL. 205-837-5180 _

ADC SOUTHEAST I ADC SOUTHWEST MID-ATLANTIC NORTHEAST
DAVE SPINDLE RUSSELL TREVILLIAN DWIGHT WILCOX JOHN SULLIVAN
205 — 837-5180 713 — 941-7272 301 — 460 1454 617-237-2600

For More Details Circle (7) on Reply Card



www.americanradiohistory.com

WDUSTIEY NEWS

Fairchild And RCA Demonstrate
Solid State Image Sensors

Fairchild Camera & Instrument
Corp. has announced the world’s
first commercially available charge-
coupled area image sensor.

The device, the CCD-201, uses an
array of 100 x 100 solid-state ele-
ments 1o create a television picture
signal directly from light focused on
the surface of the sensor.

The sensor is based on a new
semiconductor technology called
charge coupling, which utilizes
electrical charges to collect, store
and transfer information through
small “'chips’ of silicon. Compared
to other image sensors, charge-
coupled devices (CCD’s) are ex-
tremely sensitive to light and less
subject to electrical noise and other
effects that degrade the desired
information signals.

Fairchild demonstrated the area
sensor August 21 in a miniature TV
camera about the size of a pack of
cigarettes. Earlier this year, Fair-
child introduced the first com-
mercially available CCD image sen-
sor, a S00-element linear device.
The linear sensor is capable of pro-
viding only one line of a TV picture
at once, while the area device views
an entire picture area simultane-
ously.

Because of its small size, low
power requirements and high relia-
bility, the CCD-201 may find use in
surveillance equipment, and medi-
cal instrumentation or process con-
trol applications.

The sensor operates from a 20-
Volt power supply, compared with
2,000 Volts for typical vacuum tube

NEW! WED

Designers + Graphic Artists

Imero Fiorentino Associates,Inc.
Dept. BE-1

10 West 66th Street

New York, N.Y. 10023

Flease send

Name

Golor Gontrast

For Color or Black & White TV

Developed by the World-Famous Firm of TV
Lighting Consultants, as an aid to:

Art Directors - Lighting Designers

My check for $
(As a N.Y. resident, | am including
$1.31 sales tax per kit).

Color Contrast Evaluator Kits to address below:

postage

51950 includes

Observe objects through the special decolorizing filter and com-
pare with the accurate Grey scale for vital contrast evaluation.
Full instructions and guide are included.

is enclosed

Address

City State

Zip
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image sensors. Nominal power con-
sumption of the CCD-201 is 50
milliwatts.

The array of light sensitive ele-
ments is arranged in 100 c¢olumns
of 100 elements, with each element
measuring only 1.2 x 0.8 mils
(thousandths of an inch). These
columns are spaced 1.2 mils apart
horizontally and 1.2 mils apart
vertically to create the standard 3
by 4 aspect ratio. Inherent spatial
accuracy of the CCD-201 is 1 part
in 10,000. ‘

The entire device is packaged in
a 24-lead dual-in-line integrated
circuit package with an optical
glass window over the sensor area.
Package dimensions are 0.5 x 1.25
inches.

RCA Demonstrates
Large CCD Sensor

Meanwhile, RCA demonstrated
the largest solid-state image sensor
announced to date—a key mile-
stone in the creation of a new
generation of tubeless TV cameras
for government, commercial and
consumer use.

The sensor—known as a charge
coupled device (CCD)}—is a nickel-
size silicon chip containing over
120,000 electronic elements. De-
veloped at RCA Laboratories,
Princeton, N.J., it could be the
forerunner of a new set of ‘“‘eyes”
for future color and black-and-
white TV cameras.

“This is a key achievement since
manufacturable CCD image sensors
of at least this size are essential if
all-solid-state TV cameras are to
have the resolution to satisfy a
broad -range of applications,” ac-
cording to Dr. Karl H. Zaininger,
Head of Solid State Device Tech-
nology at RCA Laboratories.

He said possible future TV
cameras employing CCD’s could be
the size of a cigarette package or
smaller, and would be rugged,
highly reliable and potentially low
in cost. They could be used in
space exploration, closed circuit
TV, military programs, surveillance
systems, telephone systems trans-
mitting TV pictures, by consumers
with home video recorders and in
broadcast camera applications.

The new RCA CCD image sensor
was demonstrated during the 1973
Electro Optical Systems Design -

BROADCAST ENGINEERING
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6 weeks ago this
custom-designed

radio station was
132 miles away.

It took about six weeks to construct, familiar modular construction principle
deliver and assemble this trim, contempo- that it may seem too good to be true.
rary structure that was ready to move into. We invite you to learn more about

*We can do the same for you, except
that yours will follow your floor plan—any
floor plan you want, on one story or two.
It will meet your special acoustical and

-—' our unigue Building
EII Block Concept by mail-
IIIIIIII Ing this coupon today.

electrical requirements, and will be fin- Structures of America, Inc.
ished in any exterior or interior style you
prefer. It will be made just as the best e — — —

. ! . . Structures of America, Inc.
on-site builders would make it, with mate-

rials the best on-site builders would use.
And it will cost far less per square foot
than structures built with conventional
construction methods.

3415 Phillips Street
Elkhart, Indiana 46514

|

|

|

! O Please send more information on your custom-
| designed radio stations.

| O | need immediate information. Have a

| representative call.
|

|

|

I

I

I

|

, ; . . Name Phone
A revolutionary engineering and con- o
. . R ress
struction system makes all this possible. Sty
The system, called the Building Block State 7

Concept, has so little in common with the |
For More Details Circle (9) on Reply Card
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Replace
Mercury
Vapor

Tubes =
Directly t
with N

WIBKINSON

Silicon Rectifier
Stacks!

Because...

[J Only non-encapsulated WILKIN-
SON Silicon Rectifiers can be re-
paired in seconds with low-cost
replacement diodes!

O Exclusive "GO, NO GO” indicator
automatically warns when the re-
verse leakage of any diode is in
excess of 50 microamps.

O Only WILKINSON Silicon Rectifi-
ers are available in a complete
tube replacement range of from
866 to 8578B.

O WILKINSON Silicon Rectifiers
function in ambient temperatures
of from — 85 F to +158 F,

O No more filament heat and conse-
quent filament burnout . . . lower
power cost and reduced hum, too.

[J No warm up time is necessary...
instantaneous operation!

7 Just plug in WILKINSON Silicon
Rectifiers... no re-wiring is
necessary.

[ Only WILKINSON Silicon Rectifi-
ers are fully guaranteed and have
a safety margin well in excess of
tube rating.

For complete detalls write today to:

ELECTRONICS, INC.

1937 MACDADE BLVD, WOODLYN, PA. 15094 -
e TELEPHONE (215) 874-5236 874.5237
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East conference in New York,
which ran through September 20.

“A goal of RCA’s CCD program
is to demonstrate before the end of
1973 the feasibility of a manu-
facturable CCD image sensor hav-
ing performance substantially
equivalent to that of a two-thirds-
inch, silicon target vidicon tube,”
Dr. Zaininger said. “‘At present, the
program is ahead of schedule. We
believe this places us at the fore-
front of this important and exciting
new technology.”

The CCD approach will almost
immediately become cost effective
for limited applications in govern-
ment, space and industry, but
further technical and cost improve-
ments will be required to make
such cameras useful for the home,
closed-circuit TV and broadcasting,
Dr. Zaininger said.

"It seems clear that these im-
provements will be achieved gradu-
ally over a period of years, so the
bulk of the TV camera market will
continue to be served by tubes for
some time,” he said.

The new CCD *“eye’ developed
by RCA works this way: when an
image is focused on the CCD, the
sensor's electronic elements trans-
form the picture into individual
electrical charge packets. These
packets then are read out very
rapidly by charge transfer tech-
niques. The resulting information
then can be processed and dis-
played as a TV picture.

In the RCA CCD, half the elec-
tronic elements form the imaging
array and the other half are for
storage and readout.

The CCD is being developed as
part of a broadly-based RCA effort
aimed at developing all-solid-state
TV systems and applying CCD
technology to a wide range of other
applications as well. The program
is being carried out by a team at
RCA Laboratories headed by Dr.
Zaininger and including Dr. Walter
F. Kosnocky, Dr. Paul K. Weimer,
Dr. Michael G. Kovac, Dr. James
Carnes, Dr. Frank V. Shallcross,
Peter A. Levine and Winthrop S.
Pike.

wwWw americanradiohistorv com

FCC Modifies
Monitor Rules

In response to a petition for
reconsideration by J. G. Rountree
and a supporting petition by the
National Association of Broad-
casters (NAB), the Commission has
modified the rules concerning fre-
quency monitors and maintenance
of the operating frequency. The
FCC has increased from 31 to 40
days the maximum interval between
successive frequency measurements
on carrier and subcarrier frequen-
cies of broadcast stations (Docket
19712).

Rountree and NAB said that
such measurements should be made
once each calendar month with no
more than 40 days between succes-
sive measurements. Stating that it
was the practice of licensees and
commercial measuring services to
schedule frequency measurements
on a specified day rather than date
of the month, they said that it was
possible to have five weeks between
the measurement.

They also stated that interference
caused by numerous uncontrollable
circumstances could necessitate re-
scheduling a frequency measure-
ment to a subsequent day outside
the 31 day interval.

The Commission said that the
public interest would be served by
such modification, but noting that
neither Rountree or NAB had made
a satisfactory showing why they had
not filed comments in the rulemak-
ing proceeding, amended the rules
on its own motion.

Quad-Eight Gets
Four Nominations

The Academy for Motion Picture
Arts & Sciences has nominated
Quad-Eight Electronics in four
major categories for scientific or
technical awards.

In the categories of music, sound
and production, The Burbank
Studios Quad-Eight Scoring Con-
sole system has been nominated.

Samuel Goldwyn Studios Dub-
bing Console, provided by Quad-
Eight has been nominated in the
same categories plus editorial
achievement.

BROADCAST ENGINEERING
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New
License Renewal Rules

The new rules for broadcast
license renewals issued in an Inter-
im Report and Order on May 1,
1973 have been adopted in a Final
Report and Order by the FCC
(Docket 19153).

Sixty-five parties participated in
the proceeding, which was initiated
by an Inquiry and Rule Making
Notice adopted February 17, 1973.
The Final Report and Order dupli-
cates the Interim Report except for
editorial changes and some modifi-
cations which resulted from the
OMB clearance process.

Under the new rules, license re-
newal applications must be filed
four months in advance of the
expiration date. Commercial TV
stations are required to compile
annual reports. Petitions to deny
licenses must be filed one month
prior to the license expiration date;
commercial TV licensees will have
to place in their inspection files,

annually, a list of significant prob-
lems and needs of the service areas
and proposed programs designed to
meet those needs. And licensees will
be required to broadcast announce-
ments at definite intervals on how
listeners and viewers can submit
their views on the licensee’s oper-
ation of the station.

Program logs for the annual
composite week for commercial
television stations which are used to
compile statistics for the Annual
Programming Report will be pub-
licly available; and beginning six
months before its license expires,
stations will be required to run a
schedule of announcements notify-
ing the public of the impending
expiration.

The new renewal filing dates and
new renewal notices will apply first
to renewal applicants whose licenses
expire on December 1, 1974, and to

{Continued on page 12)

TELEVISION
BROADCAST
MEASUREMENT
SPECIALIST

Requirements: Develop
and prove television signal
control and measurement
techniques which are effi-
cient, economical and
practicable.

Write about the measure-
ment and control techniques
using company developed
equipment to form a series
of application notes, etc.

Qualifications: Recent
television broadcast signal
measurements experience is
required. Proficiency and
experience in explanatory
writing is desired. _

Salary is open. Benefits
include liberal educational
support, insurance and
profit sharing plans.

For prompt consideration
of your background, please
send resume to:

Bill Eppick
Tektronix, Inc.
P.0. Box 500 OS5 45

Beaverton, Oregon 97005
An Equal Oppotlunily Xmployer

TEKTRONIDCG
- committed to
technical excellence
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switches; state-of-the-art circuitry.

FM standards.

dealers throughout the USA.

anew am & fmbroadcast console

modular for economy now,
flexible for the future!

- Start with the format you need now, and expand later to
meet new requirements. The Mod One console mother-
board design accepts a wide selection of input modules
and plug-in amplitier cards. 10 mixing positions, with up
to 30 inputs. Modern vertical faders; silent operating

Custom features and options with off-the-shelf availability.
Monaural, stereo, or quadrasonic. Meets all FCC AM and

Wrife for compiete specifications. Available through better

NI T

11822 Valerio Street; No. Hollywood: Galifernia 91605 (213) 764-1500
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Buy the best at any cost-

even If it costs you less!

Broadcast and audio engineers around the nation have chosen
Ramko products on performance specs alone. Then were pleas-
antly surprised at our low, low prices.

TURNTABLE PREAMPS
MP-8 $72 (Mono) SP-8 $114 (Stereo)

Outstanding sensitivity and incomparable
reproduciton. RIAA/NAB equalized =1dh.
Q.5mv sensitivity at 1kHz for +4dbm out.
BRalanced 600 ohm out. —85db S/N
ratio. +20dbm out max. 0.1% or less
distortion. Internal power supply.
Tabletop or bracket mount.
Shipping weight 3% Ibs.

AUTOMATIC CART & CASSETTE LOADERS
ACL-25 $159
(Tone & Sense Options Available)

At last aut tic precision winding at a price you can
aftord! Eliminates guesswork because dials set tape
length to the second. The exact amount of tape is
fed onto the cart or cassette, then it is shut off
automatically. Exclusive torsion control for
proper tape pack and winding of various
hub sizes. TTL digital contrel circuitry.
Shipping weight 30 Ibs.

MIC/LINE AMPLIFIERS
MLA-1 $84 (Mono)
MLA-2 $112 (Stereo or Dual Mono)

Dual function utility amps. Inputs for mic and/or
line. ==0.5db response, 10Hz to 20kHz. Mic
input —65db tor +4dbm out. Balanced
inputs on high-level and mic channels.
Balanced 600 ohm out. +20dbm out
max. 0.1% or less distortion.

Internal power supply.

Tabletop or bracket
mount. Shipping
weight 4 |bs.

DISTRIBUTION AMPLIFIERS DA-6 $109
{Rack Mount Available)

Individual output amps provide maximum isolation,
=+0.5db response, 10Hz to 20kHz. 26db gain.
Balanced bridging or matching input. Six
balanced 600 ohm outputs. +20dbm out max.
QOutput levsl control. 0.1% or less distortion.
Internal power supply. Tabletop or bracket
mount. Shipping weight 4 Ibs. Olher
models feature output metering
and up 10 32 outputs.

-
STUDIO MONITOR AMPLIFIERS
SMA-50 $105
{Rack Mount, Mono & Stereo Options)
Exceptional reproduction! Internal muting.
=+ tdb response, 20Hz to 40kHz. 25w music power,
50w instantaneous peak power, 15w rms. Hum and
noise, —65db below rated output. Distortion lass
than 1% at 15w rms; typically below 0.25% at
less than full power. Load impedance,

4, 8, 16 ohms; input balanced bridging,
100kohms. Variable base contour.
Internal overload protection. Internal
power supply. Tabletop or bracket
mouni. Shipping weight 6 Ibs.

COLLIMETERS
(Precision Tape Head & Guide Alignment)
Standard, C-II $15 Multi-Cart, C-1V $19

A Ramko exciusive! Designed by Ramko to speed
up tape head and guide alignment on all can
machines. Now used by more than 5,000
engineers, Unique cembination of
optical and electro-sensing
elemenis allows you to
precisely adjust Height,

Zenith, angd Azimuth
on all cartridge
machines.

Ramko Research Professional Audio Products
3516-B LaGrande Blvd., P.O. Box 6031

Sacramento, California 95860

(916) 392-2100
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INDUSTRY NEWS

(Continued from page 11}

all renewal applicants thereafter.
The rule requiring stations to pub-
lish notice of application for license
renewal in a newspaper will be
deleted; all such announcements
will broadcast.

The commercial television renew-
al applicant will no longer be re-
quired to submit, as part of his
renewal application, details about
his ascertainment process, but he
will be required to include a state-
ment that he followed the Com-
mission’s current guidelines in
ascertaining the needs and prob-
lems of his area and that all rele-
van{ materials have been placed in
the station’s public inspection file.

The TV licensee will have to
classity programming in three time
periods in his Annual Programming
Report: 6 AM to Midnight; 6 PM
to 11 PM (stations in the Central
and Mountain Time Zones will use
S - 10 PM); and Midnight to 6 AM.
Program classifications will include
“News™, ““Public Aftairs™, **Other”
(non-entertainment, non-sports),
and *“‘Local.”

Australian Remotes
Go Underground

According to a recent report
from Australia, that country is
making a move toward under-
ground television.....literally. A net-
work of underground TV stations is
being constructed in its tropical,
northern areas to extend its na-
tional service to remote parts of the
state of Queensland.

Fourteen of these stations are
combined microwave and trans-
mitting stations, others are trans-
mitters only.

These remote underground sta-
tions will be housed in all-metal
construction underground. The
uppermost part of each unit will be
one foot below the ground. Up
above will be 250-foot guyed masts.

The report states that the under-
ground construction is expected to
help keep these remote sites free
from vandalism. And equally im-

BROADCAST ENGINEERING
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Por1able Automaric,
‘OR AuTtomaric porTable?

ACC-5000 has been awarded the 26th MPTES (Motion Picture and Television Engineering Society of Japan, Inc.)
Prize and ADACHI Prize of The National Association of Commercial Broadcasters in Japan.

Whichever way you want to think about it, the portable automatic
(automatic portable} A A ACC-5000 is the most flexible compact color
TV camera ever developed.

. has incorporated three mini-2/3-inch Chalnicon tubes in the
ACC-5000 which give you full-color signal outputs (NTSC, PAL) using only the
camera head (11 Ibs) and back pack (14.3 |bs) — you get exceptional high color
fidelity, especially red, which can be used for direct VT R. Superb maobility lets
you maneuver up to 1,000 feet away from the control box, and high sensitivity
assure excellent results in ill-lit hallways and cubbyholes where available light is
only 200 lux — enough light for the ACC-5000. Highlight adjustment and
balance are superb. Here’'s a portable that really lets you get around. , .

Once you're out there nearly 1,000 feet in dim light you can adjust the For more details write to:
B-power variable speed zoom lens with a simple push button, and the @ WE CREATE CHANGE
servo-controlled iris guarantees perfect exposures. Color registration and
operation requires only minimum set-up time, and complete auto-white ®
balancing is done in two or three seconds simply by pushing the auto-white
button. Anybody can use the ASA ACC-5000 with confidence and ease
after minimal instructions. Here’s an automatic that really lets you get around. o T )

Parallel operation and centralized control are possible through the optional g‘zggfsgh‘:;?o'f?glﬁo'a:j;;';]:'Jiajﬁm"
GEN-LOCK external synchronization. Power supply can be either from the Phone';__mz._s-83.12_11,_C@le:ASAdA’HINoerYo
stabilized power supply in the control box or by battery. Plugin type 'f;;g‘;'andRD;%ZE‘;‘I;E;“ﬁ‘gﬁf&;’;v’gs_h
electronic units permit easy checking and maintainance. Phone; 312208 -4380

MWW americanradiohistory com
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Let’s Promote
Advancement To Fellowship

A previous issue of Broadcast
Enginecring carried a report in the
SBE News Section that the Board
of Directors had appointed a 3-man
committee having the responsibility
of nominating qualified members to
the Grade of Fellow as is defined in
the SBE By-Laws, Article 11 Section
1(b). The committee is comprised of
Charles T. Morgan, chairman, and
Ben Wolte and John Wilner. This
fellowship committee has requested
the cooperation of SBE Chapters in
submitting names of qualified
persons as potential nominees. The
letler sent is quoted here:

“At a recent meeting of the SBE
board of directors, it was decided to
promotc and actually solicit candi-
dates for advancement of their
membership to that of Fellow.

“In the past 10 years of our
existence, only one member of our
society has been raised to this high
position. This year the names of the
past presidents of the society have
been submitted as candidates for
clection to fellowship and by a
unanimous decision, the board of
directors voted to confer this honor
to cach of them.

“During 1974 and in each suc-
ceeding year a limited number of
tellowships will be awarded to
members who meet the criteria out-
lined in Artilce Il of our By-Laws.”

(Signed) Charles T. Morgan,

Chairman, Fellowship Committee

Benjamin Wolfe

John Wilner

It is urged that names of mem-
bers be submitted as chapter pro-
jects although individuals may also
submit names of nominees, as out-
lined in the By-Laws. It is the
committee’s intention to confer the
Fellowship on successful candidates
at the national Annual Meeting in
the latter part of March, 1973

14

{(probably at the opening Sunday,
March 17th, at the opening of the
NAB convention in Houston, Texasg).
It will not be necessary for the
candidate to be present to receive
the fellowship.

In order tor the Fellowship Com-
mitice to evaluate the biographical
data and submit it to the Board of
Directors for consideration it is
necessary that the names of the
candidates be received no later than
February 1, 1974. Complete data
should be sent to: Charles T.
Morgan, WARM Radio, Wilkes-
Barre/Scranton  Highway, Avoca,
Pennsylvania 18641,

The portion of the SBE By-Laws
referring to the grade of Fellow
reads as tollows: Article 11, Section
l...(b) Fellow: A member who has
rendered conspicuous service, or is
recognized as having made valuable
contribution to the advancement of
broadcast engineering, dissemi-
nation of knowledge thereof, the
promotion of its application in
practice, or having rendered signal
service to the Society, may be
clected a Fellow of the Society.

This Is Your Journal

Here are some reminders from
SBE Headquarters:

Chapter Chairmen: Be sure to
apply for annual rebates from SBE
headquarters. A rebate of up to
$100 annually is possible, based on
membership attendance for the pre-
ceding year. To obtain this rebate it
is necessary to complete the Annual
Attendance Report form which is
obtained from Virginia Doss, SBE,
P.O. Box 88123, Indianapolis, Ind.
46208. Virginia also wants to re-
mind members that members (only)
can order attractive SBE tie “tacks”
from her for $3.50.

wwWw americanradiohistorv com

When corresponding with SBE
about your membership, include
your membership number. Submit
change of address as soon as possi-
ble. Members who are not receiving
Broadcast Engineering magazine,
provided as a courtesy by the pub-
lisher at no cost to SBE members,
should notify Virginia Doss. Letters
to the SBE Editor, chapter news,
articles for publication under SBE
endorsement, and other SBE re-
lated information should be sent to
SBE Editor, Joe Risse, P.O. Box
131, Dunmore, Pa. 18512. Articles
need not be professionally written
but they should be technical and
informative. Diagrams may be hand
drawn, but must be legible and
accurate.

Reregulation
Committee Seeks
SBE Comments

The SBE Reregulation Commit-
tee, consisting of committee chair-
man John Wilner, and James
Wulliman and Edwin T. Karl, all
of whom are also members of the
SBE board of directors, has re-
quested that any SBE member, or
chapter, having recommendations
relating to FCC reregulation may
submit these to a subcommittee
chairman for coordination and for-
warding to the FCC. The subcom-
mittee chairmen’s addresses are:

Television Engineering: John
Wilner, Dir. of Engineering, State
of N.J. Public Broadcast Authority,
1573 Parkside Avenue, Trenton,
N.J. 08638.

FM Engineering: Edwin T. Karl,
V. P., Engineering, Suburban
Broadcasting Corp., 425 Broad-
hollow Rd., Melville, N.Y. 11746.

AM Engineering: James C.
Wulliman, Manager, Engineering,
WTMIJ-TV, Milwaukee Journal
Stations, 720 East Capitol Drive,
Milwaukee, Wis. 53201.

SBE Convention
Is A Success

The Regional Convention spon-
sored by SBE chapters of North-
eastern Pennsylvania, Binghamton,
N.Y., and Syracuse, N.Y., held
October 19th at the Treadway Inn,
Owego, N.Y., near Binghamton,
was considered a complete success

BROADCAST ENGINEERING
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by its originator and chairman,
Larry Taylor, of WENY-TV, EI-
mira, N.Y. Twenty companies ex-
hibited equipment and had sales
and engineering people on hand to
demonstrate gear and answer
questions on applications, prob-
lems, or availability. Telemation
brought along its ‘““Video-Van” full
of its latest tele-production gear.
Registrants numbered approximate-
ly 200 Admission was free. Also,
complimentary food and beverages
were available. The companies ex-
hibiting, for the most part, freely
stated that they would be anxious
to return again next year, or even
sooner, it another ‘‘miniconvention”
were to be scheduled. The ex-
hibitors were: AEL, CCA, LPB,
RCA, EMCEE, Gates, Belar, Tele-
met, CBS Labs., Tektronix, Tele-
mation, Valtronics, Grass Valley,
Protessional Electronics, Com-
mercial Electronics, Ashton Com-
munications, Wilkinson Electronics,
Communications Media, Potomac
Instruments, and COMARK In-
dustries.

Chapter
Reports

Chapter 1-—Binghamton, N.Y,
Chairman: Douglas S. Colborn
Elmira Video,

Horseheads, N.Y. 14845

On October 9th, members made
a field trip to visit Elmira Video in
Horseheads, N.Y., one of the largest
CATYV systems in the country. This
was followed by a visit to the new
facilities of WENY AM-FM-TV,
which are also located nearby.
Later in October, the chapter joined
with Chapters 2 and 22 to sponsor
the Miniconvention at the Tread-
way Inn at which 20 exhibitors
displayed equipment. More on this
is provided elsewhere in the SBE
section of Broadcast Engineering.
New officers of Chapter 1 include
Doug S. Colborn, chairman of
Elmira Video; William Sitzman
vice chairman; and Wiley Bates,

secretary-treasurer, of Norwich,
N.Y.
(Continued on page 16)
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The Best Ghoice
ForAM

Monitoring

NEW modulation I Or.

FCC Type Approval 3-209

.frequency and modulation

FCC Type Approval 3-195

..hoth meet new FCG rules

Now you can satisfy both the new
FCC monitoring regulations and your
budget, and still get the quality and
accuracy that make TFT the leader in
broadcast monitors.

For modulation only, choose the
Model 732. Or, for both modulation
and frequency, make your choice the
Model 713.

Both give you all the advanced TFT
features, such as remote monitoring
without an RF amplifier.

Additionally, with the Model 713,
both actual frequency and frequency
deviation can be digitally displayed
and calibrated against NBS.

Of special importance, you get
TFT's exclusive, digitally settable plus
and minus peak flashers. They elimi-
nate the ambiguities of conventional,
potentiometer-type controls, and
allow you to set the peak limit up to
129 percent, in one percent steps. As
a result, you can operate at the maxi-
mum allowable modulation, without
fear of exceeding FCC limits.

So, for precise, accurate and reli-
able monitoring make your choice
TFT. Call us collect for immediate
delivery.

TIME AND FREQUENCY TECHNOLOGY, INC.

3000 OLCOTT STREET, SANTA CLARA, CA 95050 {408) 246-6365

For More Details Circle (15) on Reply Card
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Chapter 2—N0rtheastem Pa.
Chairman: Paul Evanosky,
WVIA-TV-FM

Pittston, Pa. 18640

delivery

(NOT PROMISES)

your total supplier for:

O stereo-phased cartridges
0 Audiopak A2
o cartridge reloading
- 0 magnetic film
0 magnetic tape
O all magnetic tape needs

QUAI.ITAPE INC.. 101 BROADWAY
RUNNEMEDE.N.J.0807
(609)933-2500

For More Details Circle (16) on Reply Card

Members and a considerable
number of guests, mainly broad-
casting college students, met on
October Ist at the studios of WVIA-
TV-FM for a discussion and tour of
the technical facilities of WVIA.
The meeting was planned by John
Kowalchik of WILK who is also
vice-chairman of the chapter, aside
from being a college student him-
self. Tours were conducted by Paul
Evanosky, Roy Hoinowski, and Joe
Berish, all of WVIA. On October
19th, many chapter members
travelled to Owego, N.Y. to join
with Chapters 1 and 22 in sponsor-
ing the Miniconvention at the
Treadway where 20 companies ex-
hibited broadcast gear. Sales and
engineering persons were on hand
for each company for the 12-noon
to 12-midnight affair. Admission,
food, and beverages were free.

Chapter 11—Boston, Mass.
Chairman: Ross B. Kauffman,
Asst. CE, WCVB-TV,
Needham, Mass. 02192

The monthly meeting for SBE
Chapter 11 was held on Tuesday,
October 16th at the studios of
WGBH-TV, Allston, Mass. A
motion was passed calling for the
establishment of an official mailing
address fcr the chapter which is
now P.O. Box 216, West Side
Station, Worcester, Mass. 01602.
The guest speaker was Tom Vaughn
of Micro-Communications Inc., who
discussed The Future of Circular

Polarization in FM and Television
Antennas. The program was pre-
sented in the form of a “‘mini-
refresher’’ course, with emphasis on
the fact that directional antenna
patterns are achievable, sometimes
with fewer bays. Meetings are open
to members and station personnel
throughout central and southern
New England. Anyone interested in
future meetings, contact Steve de
Satnick, director of Engineering,
WCVB-TV, Needham, through
whose courtesy meeting notices are
mailed out.

Chapter 15—New York, N.Y.
Chairman: John M. Lyons,
WWRL-AM
Woodside, N.Y. 11377

On October 11th, dinner at the
New York Times Cafeteria, 11th
floor of the Times Building, 229
West 43rd St., was followed by the
technical session held at WQXR
Presentation Theatre on the 9th
floor. Anthony Ramsden of Mar-
coni and Irving Silberg of L & M
Associates, Marconi U.S. Repre-
sentative, discussed test equipment
and procedures usable to the AM,
FM and TV Broadcaster. Question
and answer session followed. The
meeting coincided closely with the
66th anniversary of the Marconi
Trans Atlantic Service. For infor-
mation on future meetings, contact
John Lyons at (212) 335-1600 or Art
Silver, program chairman, at Gates
Radio (212) 889-0790, or Bob
Woerner, secretary, at WNEW-TV.

DYMA'’s Innovation maiches your
imagination

Broadcast Control Centers—
Custom Consoles,

Studio Cabinetry,

Design & Engineering

DYMA ENGINEERING
Route 1 Box 51
Taos, New Mexico 87571
505-758-2686
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Jim Webb, Manager of Comm/Scope Manufacturing

When you make miles and miles
of the only guaranteed CATV coax cable,
you get involved with every inch of it.

Especially when everything you
manufacture is strictly coaxial
products for the CATV industry.

We have to be careful. We
have to take a personal interest
in every facet of design and
production.

We have to maintain the

For More Details Circle (45) on Reply Card

strictest standards of quality So we're ready for you.
control. Ready to fill your needs with

And we do. Successfully. quality, service and—

That's why we recently The personal touch.
opened our new plant in Angier, For information and prices
North Carolina. Doubled our call Comm/Scope Company,
capacity to keep up with the P.O. Box 2406, Hickory,
demand for superior coax. North Carolina 28601. Phone

704/328-5271.

Comm/Scope Company

Division of Superior Continental Corporation

www americanradiohistorv com
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A portable
time domain
reflectometer
from
Tektronix

troubleshooting cables

By Richard Regent

One sunny day an antagonistic
squirrel races along one of your
system’s poly-covered trunk lines,
stops at a secluded mid-span sec-
tion, and chews a small hole in it!
The next day the weather turns bad
and it rains. Water seeps through
the hole and within two weeks it
damages the cable—which in turn
degrades signal quality with ghost-
ing.

How would a top technician find
this problem? He might first local-
ize the problem from customer calls
and drive out in his service truck to
check amplifiers and cables in the
area with a TV set. He would recall
that it had rained recently before
the problem occurred, note the
heavy squirrel activity in the area,
and put these facts together.

Meanwhile, a second-rate tech-
nician at another system with a
similar problem might be up on a
ladder beginning a careful search of

December, 1973

his cables with a magnifying glass.

Two streets down from the tooth-
marked cable, our top technician,
using a Time Domain Reflectome-
ter, quickly locates the problem
while in his truck. After checking a
system map, he proceeds to where
he now knows there to be damaged
cable, puts up a ladder near the
damaged cable location and makes
immediate repairs. The customers
are again happy. Besides being
accurate, the Time Domain Re-
flectometer (TDR) does more in
finding cable problems in an in-
stant with a pulse inside the cable
than the second-rate technician
could do working all day long,
armed with a magnifying glass,
VOM, FSM, SWR bridge, and
ladder up on the cable.

Radar Versus SWR
Working like a closed circuit
pulsed radar, the TDR ‘‘echoes’
can physically locate and differenti-
ate between shorts, opens, several

wWWW americanradiohistorv com

mismatches, find impedance,
measure SWR, and give a rough
indication whether losses are series
or shunt, anywhere along a short
cable or with cables as long as
several thousand feet.

The older and limited method of
overall evaluation of short length
terminated transmission lines was
to first send a sine wave down the
cable, to then measure the mini-
mum and maximum amplitudes of
standing waves resulting from cable
problems, and to finally calculate
the Standing Wave Ratio (SWR).
Obviously, this isn’t very definite
for isolating squirrel problems or
several discontinuities, The newer
method using the TDR is precise
and even easier to learn to use. But
time domain reflectometry is not a
new principle. It has been around
for a long time to check trans-
mission cables in the lab. However,
recently the TDR unit has evolved
from being the engineer’s luxury
test gear, to become the tech-

CE-3
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nician’s ctftective problem locator.

TDR Measuring System

The TDR measuring system
basically consists of three parts: a
step voltage generator, a reference
cable, and an oscilloscope.

The step generator develops a
positive step voltage ot around 0.25
Volts, which has a fast risetime of
about 50 ps. Most models have a 50
Ohm impedance output (some have
75 Ohms). The longer the duration
of this step voltage, the longer the
cable that can be tested.

The relerence cable 1s a known
length of coax with a typical char-
acteristic impedance, Z,, of 50
Ohms that matches the pulse
generator output. The reference
cable is long enough to delay re-
flections so that any ringing on the
incident step ts smaller than the
smallest reflection to be observed,
but not so long that it substantially
increases the risetime.

Actually any good quality oscil-
loscope can be used to display the
step voltage wavetorm and re-
flections. It should have a high
impedance input and wide dynamic
range. A fast risetime of generally
90 ps allows measuring shorter
cables, and high sensitivity can
better separate adjacent cable prob-
lems. The scope’s X axis divisions
represent location on the cable,
while the Y axis divisions can repre-
sent cable impedance.

Betore analyzing a few waveforms
produced by CATV cable problems
with the TDR system, it might be
helpful to first look over some
simplifications that were made to
label the X and Y axes of the
scope.

The X axis has simply and con-
veniently been boiled down to units
of distance. This comes from the
fact that in the distance, D, a pulse
travels through the cable and 1t is
proportional to the velocity of pro-
pagation, Vp, multiplied by the
travel time, T. More specifically,
the path length of a pulse traveling
down a cable to the reflection lo-
cation and back to the scope is 2D.
The distance the pulse travels to a
particular point is then related by

D='"%V,T.
Thus knowing the constant V., of
the cable, the scope’s X axis can be
calibrated from some standard

CE-4
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Fig. 4 Matched.

length of cable in terms of distance.
The velocity of propagation is
dependent on the dielectric con-
stant, with air, foam, and polyethel-
ene filled cable all having different
dielectric constants that can be set
on the TDR variable dielectric con-
trol. The actual cable length of the
reference cable for example is
measured between midpoints of
leading edges of waveforms as
shown in Figure 1.

The Y axis can in practice be
used to represent impedance. This
comes from the fact that it shows
the amplitude ratio, P, of the re-
flected voltage, E., to the incident
voltage step, E;. This in turn is

www americanradiohistorv com

related to the impedances Z; of the
CATV cable and Z, of the refer-
ence cable. These relationships can
be expressed in an equation:

P — Er: ZC B ZO_
E, Z.+7Z,
As examples of this equation, if Z,
= 27, then one-third of Ej is
reflected, or if Z. = V2Z,, then a
negative (out of phase) one-third of
E; is reflected.

Noting that Z, is a constant,
characteristic of the reference cable,
and Z. at any location along the
CATV cable must be between zero
and infinity, requires that P corre-
spondingly be between -1 and +1.

The calibration of the Y axis can
be checked by adjusting the P/div.
control to a known impedance {such
as Z, and short circuit of zero).

Pulse Into Cable

Now let’s follow a step pulse
from a typical TDR into the. CATV
cable. At the same time the step is
sent out from the generator, the
oscilloscope sweep starts. A display
of the reference cable shows up first
on the scope since the step is
initially sent through it. There are
no reflections due to this carefully
matched cable, so it appears as a
straight horizontal line on the
scope.

After the step moves to the end
of the reference cable, it next comes
to the CATV cable, which has
impedance Z., of 75 Ohms. A re-
flection voltage occurs here because
of the 50 to 75 Ohm mismatch at
the junction of the cables, and adds
to the incident step to return to the
scope. The CATV cable also pro-
duces a straight horizontal line, but
now it is up at the 75 Ohm level.
The exact details at the 50 to 75
Ohm mismatch, which joins the two
horizontal lines, depends on the
connectors used.

The step finally continues to
move farther down the CATV
cable. If the cable is properly
terminated and is free of problems
(75 Ohms impedance throughout),
nothing further exciting happens to
the step voltage. It is eventually tost
due to cable attenuation or is ab-
sorbed in the termination.

But if the cable has some dis-
continuity—a short, open, or mis-
match somewhere along it, a re-
flected voltage is set up at one of

BROADCAST ENGINEERING
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For the long-suffering

Helical VTR user:

3M's 51800 PROC/AMP.

We know you've got enough prob-
lems already, having to make do with heli-
cal recordings made under far from ideal
conditions.

Here's
something
to make you
a lot happier
with your
playbacks:
the 3M Min-
com P-100
Video Pro-
cessing Amplifier

With our proc/amp, you get a second
chance at a master tape because
you can virtually rebuild all your
color and monochrome helical
recordings during playback and
dubbing.

Just $1800, the P-100 inserts
clean new blanking and timing
information
to EIA specs.
Adjusts
burst ampli-
tude and
phase, video and
chroma level, sync
and setup. Cleans up
all vertical interval distor-
tion and distorted sync — even industrial
— to prevent misclamping by microwave
transmitter proc/amps. Cures jittering,
jumping, flashing and loss of lock. (An
optional plug-in AGC module adjusts

For More Details Circle (46) on Reply Card

automatically,)

3M procssed output.

ochrome helical format. It replaces all lost
video information with signals perfectly

Raw signal.

Seems

Ihe Magic
w,/qf/; e

(805) 482-1911.

December, 1973
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video and chroma level, sync and setup

And if that's not enough, you can

add our D-
100 plug-in
dropout
compensator
togiveyoua
complete
video pro-
cessing sys-
tem for any
color or mon-

matched for luminance and
everrmoe\chrominance, with no tran-
sients, no white or color
flashes, no color mismatches.

Whether you use the com-
bination for playback and dub-

bmg or on-line CATV and

CCTV sys-
tems, it's as
close to the
perfect pic-
ture as you

can get.
‘ And that's what you're
looking for, isn't it? Mincom Divi-
sion, 3M Company, 300 5. Lewis Road,
Camarillo, California 93010. Telephone

VIDEO PRODUCTS
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these points which adds algebrai-
cally to the incident voltage. The
result is an interesting scope wave-
form. Its shape reveals at a glance
the type of discontinuity or mis-
match, and cable or terminator
impedance.

After proper set up adjustments,
an unknown impedance can be
approximately found by comparison
to some known impedance, and it
can be located to some known
‘system length.

Waveform Shapes

The type of tault can be recog-
nized by analyzing the waveform
shape.

Short. Perhaps the easiest to
recognize is the short circuit, Z, =
0 shown in Figure 2. A complete
reflection due to a short circuit
causes E; to be out of phase (E, =
-Ep) with E; and they cancel so that
the total voltage is zero. Here P
equals -1.

Low Mismatch. A little pure re-
sistance in a cable slightly departs
from a short circuit. With pure
resistance the reflected pulse has
the same general shape as the
incident step. A partial out of
phase reflection occurs for Z. < Z,
with E. < -E;. The total voltage
result, as Figure 3 roughly indi-
cates, is between O and E;. Now P
is between -1 and 0.

Maiched. When Z. = Z, in a
perfect match, no reflection occurs
allowing the step voltage E; to
continue unaffected. Figure 4 shows
this condition. This is P = 0.

High Mismatch. If Z. >7Z,, a
partial in phase retlection occurs
and E, < E;, drawn in Figure 5.
The total voltage is between E; and
2E;, with P from 0 to +1.

Open. Finally another easily
recognized waveform is the open
circuit of Figure 6, when Z. =
infinity. Complete reflection occurs
at the open circuit causing E; to be
in phase (E, = E;) with E; and they
add so that the total voltage is
twice E;. This case P equals +1.

More Complex Waveforms

The shape of the voltage wave-
form gets more complex for cable
losses other than pure resistance.
Ideally, CATV cables only have
pure resistance terminations, but in
practice frequently cables also have
some distributed or localized ca-
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pacitance and inductance, making
waveforms more complicated. For a
small value inductance, L, or shunt
capacitance, C, the value of E; is
proportional to the time derivative
of E;, with the slope of the curve
determined by the magnitude of L
or C. '

For a shunt L or series C, E, is
an exponentially rising waveform.
When Z goes to 0, the total result,
E; + E,, goes to 2E;. By using
some calculus and the curve slope,
the L and C values can be roughly

28] ~—|

B

Fig. 5 High mismatch.

Fig. 6 Indicates open

found for this discontinuity. Gener-
ally, the series loss has a rising
characteristic as sketched in Figure
7, and the shunt loss has a decay-
ing characteristic as in Figure 8.
The SWR, although usually not
useful, can be found by noting the
values of E; and E; and using the
equation:

swr = bi " Er
E; - E;
TDR Uses

The TDR can be used for look-
ing over many parts of the system.
It can check out new reel cable
before it goes into the system,
preventing trouble and saving or
eliminating repair time, or test
cable in a new construction project
before the crew leaves. Even a
carefully installed aluminum cable
installation can be ‘““dinged” by
rocks or objects. So those dents,
kinks, and bends that are impe-
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dance mismatches which cause
signal degradation to customers can
be quickly found using the TDR.

The old wet connector problem,
such as occurs when rain water and
chemical impurities in the air at-
tack the copper braided cable at
the connector, shows up with the
TDR. A large number of connec-
tors can be effectively checked at
once on a trunk line by properly
setting the distance controls.

Ever have nearby lightning heat
up some cable section, or burn out
or change the value of a termina-
tor? The ghosting problems that
may result can be found by com-
paring the suspected cable or termi-
nator with a reference cable, a
calibrated potentiometer, or a good
terminator in short order.

How about the time the carpen-
ter accidently pounded a nail into
your trunk line in a new apartment
building? In any new construction
project like an apartment, motel,
hotel, or school, the TDR is often
handy for finding unmarked cable
lengths, shorts or breaks in cable,
where a customer has some mis-
match, or the carpenter’s nail.

Newly installed o: weatherworn
transmission lines to the system’s
antennas at the tower can be con-
veniently and carefully checked out
on the ground first with the TDR.
Then the tower crew can be sent up
to fix the trouble spot.

Damage to cable from rubbing or
falling trees and branches can be
checked accurately with the TDR.

Whether your system is attacked
underground by some rodent or at
mid-span by a squirrel, the TDR
can find many problems and reduce
all that extra digging and climbing.

Limitations

Using the TDR is not all peaches
and cream however. Several limita-
tions exist. It is not intended to be
used to look at the whole system at
once, but instead it must check out
only one cable at a time. Confusion
can happen with multiple cable
problems, where resulting reflec-
tions may interact. But somewhat
fortunate, the first discontinuity is
unaffected by the others, so the
TDR can show what must be done
to make improvements, disconti-
nuity by discontinuity. The reflect-
ometry method will not check the

BROADCAST ENGINEERING
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cable after an amplifier, which is
essentially a one-way device that
stops step voltages from returning.

If the reference cable does not
properly match the generator out-
put, multiple reflections could oc-
cur which distort and complicate
the display.

The input circuitry can be dam-
aged by large voltages or static
buildup on the cable. The safe level
is below +£5 Volts (DC + peak
AC). Some equipment has an auto-
matically switched AC voltage
couple that extends protection
to + 100 Volts. An external option-
al voltage block can also be pur-
chased for large voltages to avoid
input component failure.

Resolution
Being able to clearly distinguish
two discontinuities of similar mag-
nitude on the scope display is called
resolution. The system risetime,
which is about 170 ps, limits reso-
lution to around one inch of cable
minimum to several inches on a
long cable. The risetime of the test
pulse tends to decrease down the
line, reducing resolution on long

lines or larger loss lines.

What’s Available?

What TDR equipment is avail-
able? If you’re clever enough, you
might try building your own simpli-
fied small scale TDR.*

But for the expansive CATV sys-
tem, there are several commercial
units available. One is the Hewlett
Packard 4920A, coaxial fault analy-
zer, that measures up to 5,000 feet
of cable and costs $1825. If you
already have a HP 180 series scope
mainframe (that starts at $950), you
can just buy the type 1818A plug-in
TDR unit for $1200. This unit
claims resolution of one inch and
will display cable lengths up to
1000 feet.

The Tektronix model 1501 is a
battery operated portable TDR that
runs eight hours on six recharge-
able NiCd C-cells or on AC. This
handy unit has a built-in chart
tecorder and sells for $1900. But if
you have a good scope it costs
$1425 without the recorder. For the
561B or 564B scopes there is avail-
able a combination plug-in pair for
TDR operation, the 3T7 sweep for
$575 and the 3S7 sampler for $620.

December, 1973

All these TDR units or plug-ins
have an optional distance scale in
either feet or meters at no extra
charge.

There has been a definite need in
the CATV industry for test equip-
ment that can locate and display
individual cable problems to indi-
cate fast repair or installation. Al-
though there are other methods, the
TDR can find those tricky prob-
lems with minimal downtime.

Fig. 7 Series Losses.

Fig. 8 Shunt losses.
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FCC Changes
Performance
Test Dates

New deadlines have been adopted
by the FCC for completion of per-
formance tests by cable television
systems.

Systems which came into oper-
ation after March 31, 1972 must
complete tests by March 31, 1974.
Systems in operation before March
31, 1972, come under a stretch-out
program, in which a different series
of tests is due each year until 1977,
when all performance tests will be
applicable (Docket 19659).

Under Section 76.601(c) of the
rules, cable television systems must
conduct complete performance tests
at least once each calendar year to
insure that the system complies
with technical standards specified
in Section 76.605.

Cable systems in operation before
March 31, 1972, the effective date
of the new cable television rules, do
not have to meet the full technical
requirements until March 31, 1977,
Systems that began operation after
March 31, 1972, are subject to
compliance with the start of service.

The first performance tests were
originally required December 31,
1972. This deadline was extended a
year in order to resolve questions
involving test methods, availability
of equipment and engineering
personnel to carry out the tests, and
financial burdens imposed on small
cable television systems. The Com-
mission said that the March 31,
1974, deadline would permit sys-
tems awaitng the resolution of these
issues, to complete their perform-
ance tests.

The purpose of the stretch-out is
to ease the financial burden im-
posed on the older system by pur-

CE-7


www.americanradiohistory.com

chase of testing equipment and the
requirement for additional technical
personnel. The Commission deter-
mined most ot the systems in oper-
ation before the effective date of
the cable television rules were
Jimited in size and in physical and
financial resources. It said that by
March 31. 1977, when all the
technical standards become appli-
cable to these systems, they would
be ready to carry out all needed
tests by buying or renting equip-
ment and performing the tests
themselves, it necessary.

The ftirst group of tests, which
can be carried out with basic equip-
ment common to most operating
systems, is due for the older sys-
tems March 31, 1974, These are
concerned with visual and aural
signal levels, system noise ratios
and radiation. Additional tests re-

quiring more complex equipment
and procedures are due each suc-
cceding March 31 through 1977.

In certain technical matters, where
actual measurements are not re-
quired, the Commission said by way
ol clarification that a “‘simple state-
ment of facts’ by the person carry-
ing out the tests is all that would be
required.

Other technical standards, such
as matters involving co-channel
interference, were referred to the
Cable Television Technical Advisory
Committee for study and consider-
ation of possible modification of the
standards. Tests involving these
matters were suspended pending
further action by the Commission.
The question of the development of
visual test methods was also re-
ferred to the Committee.

WEW P

ODUGTS

CCTV Color Package

Panasonic is now offering a color
TV package. The heart of the system
is a camera that uses two identical %s-
inch separate mesh vidicons. One is
for luminance, the other for chromi-
nance. And, it has resolution over 500
lines, with a minimum requirement of
30 foot-candles of illumination.

Panasonic claims only one half hour
is needed for setup, followed only by
the need to adjust horizontal and
vertical centering.

The package includes their new
WJ-5000F special effects generator
that has internal and external keys.
This allows fade-in, fade-out, lap-
dissolve, and nine wipes. And you
have a choice of normal, normal-
reverse, or reverse wipe modes.

The system is completed with a
color sync generator and a phase
shifter.

For further information, use our
Reader Service Card in the back of
this issue or write directly to: Pana-
sonic VIR-CCTV Dept., 200 Park
Avenue, New York, N.Y. 10017.

For More Details Circle (95) on Reply Card

Low Cost

Character Generator
A low-cost broadcast performance
character generator with high legi-
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bility characters, a built-in broadcast
synchronizing generator and plug-in
options for system expansion was
shown at the NAEB Show in New
Orleans, November 12-14.

A new system built especially by
Telemation for the Educational and
CATV market; the TCG-1432 Tele-
vision Character Generator provides
14 lines of 32 characters each and a
15th line for preview. The characters
are 20 lines high and have edge
shadowing to provide readability over
all background pictures. The TCG-
1432 mattes characters directly into
input video.

TCG-1432's built-in broadcast syn-
chronizing generator locks to input
video and provides stand-alone opera-
tion without the need for drive pulses.

Two basic configurations for the
TCG-1432 are available: TCG-1432A is
a single, self contained unit and TCG-
1432B comes with rack mount elec-
tronics and a separate keyboard.

For More Details Circle (76) on Reply Card

Sweep-Function
Generator
Wavetek announces a new sweep/
function generator Model 164 with
several unique features.
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The 30 MHz top f{requency gives
the widest frequency range available,
and the 9 selectable outputs result in
good versatility for a function gener-
ator. The normal outputs of sine,
triangle, square, positive pulse, nega-
tive pulse and DC voltage are aug-
mented by a balanced trapezoid, a
positive trapezoid and a negative
trapezoid.

The rise and fall of these new
waveforms may be adjusted resulting
in an infinite number of pulse and
ramp outputs. All waveforms may be
generated in the continuous, triggered
or gated mode.

The sweep mode is also uniqgue in
that the sweep can be from low to
high or from high to low frequency.

For More Details Circle (77) on Reply Card

Video Monitor

Displaying a remarkable sensitivity
to a rapidly increasing market, Sanyo
Electric Inc., now has available a high
performance 9-inch video monitor that
has broad applications in student or
employee education and training, as a
surveillance or information display
monitor, in studio applications as a
camera or program monitor and in
time lapse VTR applications as a
record and/or playback monitor.

The Sanyo Model VM-4092 features
38 sg-in. of sharp, clear video in an
industrially styled video monitor and
is considered excellent for the most
demanding CCTV and VTR appli-
cations.

With all solid state circuitry, the
state-of-the-art circuit design incorpo-
rates the latest developments in sili-
con semiconductor technology, as well
as a rugged construction to assure
reliable operation in a wide range of
environments.

A high impedance bridging input
with switchable 75 Ohm termination
permits the VM-4092 to be used
singly, or to be connected in a loop-
through configuration with other
video monitors.

For More Details Circle (78) on Reply Card

Ultrasonic
Film Splicer

The price of the Model 2001 Ultra-
sonic Film Splicer has been reduced
to $1560, according to an announce-
ment by A. W. Hall, Jr., President of
Metro/Kalvar Inc.

The Model 2001, with interchange-
able bed plates to accommodate Super
8, 16mm, 35mm or microfilm, has
received wide acceptance in the in-
dustry.

Hall stated that Metro/Kalvar is
now able to produce the splicer in
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SUPER 8IS HERE.

The new KODAK SUPERMATIC 8 Processor lets almost anyone
on your staff get expert film processing results.

the push of a button. And alittle light
goes on to tell you when it's time to push
the button. Automatic threading and no
special plumbing installation...just an
ordinary tap and drain will do.

It all boils down to this: Super 8 film
is economical. Our new KODAK
SUPERMATIC 200 Sound Camera gives
you the portability you need for local
features, news and commercials. With
quality thrown into the bargain. And
our new SUPERMATIC 8 ’rocessor
develops your film fast.

Take a closer look. Take ad-

vantage of easy super 8. E@

The SUPERMATIC 8 Processor is a
complete film processing lab in a cabinet-
size unit that virtually anyone can op-
erate. It features a rapid-access operation
that processes a 50-foot roll of the new
KODAK EKTACHROME SM Film 7244 in
just 13%2 minutes.

And it’s so easy to operate.

. Please send me more infor-
mation on all your new
professional super 8 products,
~ ncluding the new KODAK
- SUPERMATIC 200 Sound
Camera, pictured here.

Eastman Kodak Company, Dept. 640-PR
Rochester, New York 14650
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larger quantities at a lower manu-
facturing cost and these savings are
being passed on to the customer.

The Model 2001 was demonstrated
at the 114th SMPTE Technical Con-
ference along with a 70mm version,
the Model 2070, and a small, portable
Super 8 splicer, the Model 2008.

For Mare Details Circle (79) on Reply Card

Antenna Site
Hub Amplifier

An all new multiple output an-
tenna site/hub amplifier is being
introduced to the cable television
industry by C-COR Electronics.

This unit i1s a wideband, active
multicoupler that provides four out-
puts from one input, and each
output is amplified by its own
trunk-quality, integrated circuit
amplifier. It has very low distortion
characteristics and is intended for
use as an antenna site, trunkline
splitter. The integrated circuit con-
figuration is such that the unit
introduces no more distortion than
a single trunk station at each of the
four outputs.

The amplifier is packaged in a 19
by 5% by 8%’ rack mountable
housing with RF input and output
connectors at chassis rear. Test
points for monitoring input and
output levels are located on the
front panel of the housing. All RF
connectors are type “‘F”.

The bandpass 1s from S0 to 300
MHz at *.25 dB minimum with
gain from -6 to +6 adjustable at
input. Input and output return loss
measures 18 dB minimum at 75
Ohms. It has an output isolation of
30 dB typical. Cross modulation is
-84 dB at 40 dBmV output (12
channel flat). It is powered by 117
Vac at 60 Hz. Model number is
1801.

For optional equipment, the 1801
has an equalized attenuator which
enables each of the four outputs to
be individually slope adjusted and
attenuated. Consult factory for
more information.

For More Details Circle (80) on Reply Card

One-Line
Caption Generator

Datavision, Inc. is now marketing a
Video Message Generator, Model
MG-1, designed for applications where
repetitive or non-changing messages
are required.

The rack-mounted unit takes up
only 1-3/4 inch of rack space; locks to
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any sync or video; provides internal
video mixer; and allows positioning of
the one-line message anywhere on the
display.

Each unit offers one row of sixteen
alpha/numeric characters with height
adjustable in six selectable steps: 18,
36, 54, 72, 108 and 144 scan lines high.
Characters are clear and easy-to-read.

Uses include: channel identification
for translators, CATV, ETV and
closed-circuit television systems;
camera/monitor indentification; special
announcements such as...PLEASE
STAND BY!..DON'T ADJUST SET;
and, often-used program headings
such as...HOTLINE BULLETIN...
SPECIAL REPORT.

A data connector is provided to
allow cascading of this and other
Datavision video modules such as:
Time and Temperature; and Date and
Time units. Combined modules produce
a multirow display with a choice of
character size per row.

Far More Details Circle (81) on Reply Card

Adjustable
Video Delay

Matthey Printed Products is intro-
ducing a new delay unit—the UN.360—
which should be of interest to the
television industry. Fitted with BNC
connections as standard, the unit has
a range of 10ns to 325ns in 5ns steps
by switches, and a fine trim of +4ns
by screw adjustment.

This delay unit can be used for de-
laying up to and beyond 360° of phase
at color subecarrier in either PAL or
SECAM, or NTSC systems.
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The performance has received
special attention so that the response
of amplitude/frequency is controlled
to within 0.2dB ripple up to 5.5 MHz,
thus preserving transmission quality
video signals.

For More Details Circle (82) on Reply Card

Linear Slide
Audio Controls

Waters announces the release of a
newly designed series of economical
linear motion audio controls (faders).

The LM4-200/LM6-200 series fea-
tures a ruggedized design with “pro-
fessional” feel. Resistance elements
and slip rin%s are made with Waters”
own MystR(R) conductive plastic for
long, noise-free life, minimum 100,000
operations. Standard impedance
values are 600 and 10,000 Ohms and
functions are linear, audio-taper, or
logarithmic. Maximum attenuation
guaranteed is 85 dB. Cue-switches
and detents may be specified. Both
mono and stereo are available.

Two types of escutcheon plates are
available — black anodized aluminum
3/16” thick, or a self-adhering litho-
graphed black vinyl for sub-mount
application.

For More Details Circle (83) on Reply Card

Memo to
Consult-

Ing
Engineers

Broadcast Engineering's '‘Pro-
fessional Services Section” is
your most economical and ef-
fective way to display your Pro-
fessional Card.

® LOW MONTHLY RATES
$16 per monthly issue, 12 or
more times
$18.50 per monthly issue, 6-
11 times
$21 per monthly issue, 5 or
less times

@ REACH ALL PROSPECTS
Greater at-station circulation:
FM, AM and educational
radio; TV, ETV, CCTV and
CATV; recording studios.

® MORE AD SPACE
Your Professional Card in BE
is a full column wide!
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Chapter 16—Seattle, Wash.
Chairman: John Maxson,
KETO (FM)
Issaquah, Wash. 98027

A social hour starting at 10:30
AM on October 10th was followed
by lunch and then a discussion by
Bob Adams and Jack Barnes, both
of KOMO-TV, Seattle, who spoke
on ‘“‘counters’. Adams and Barnes
both have built counters from
scratch. They covered the design
aspects and circuit and construction
data. Bob Dietsch of the FCC
reported on the latest Commission
actions.

Chapter 18—Philadelphia, Pa.
Chairman: Jack Jones, WCAU-TV,
Philadelphia, Pa. 19131

On October 23rd at Williamson’s
Restaurant, William Raventos of
Electro-Voice introduced two new
microphones and also spoke on
monitor speaker systems, filters,
power supplies, remote power
sources for condenser microphones,
and proper microphone usage for
remote and live pickups. Slide and
audio tape demonstrations were in-
cluded.

Chapter 20—Pittsburgh, Pa.
Henry R. Kaiser, WWSW,
Pittsburgh, Pa. 15212

On October 18th a 12-noon
meeting was held at the Pewter
Mug, next door to Buddies, at 435
Market St.; main discussion cen-
tered around plans and programs
for the coming season. Anyone in-
terested in future meetings contact
Hank Kaiser at 322-5500, or Roy
Hoover at 391-3000.

Chapter 21—Spokane, Wash.
Chairman: T. O. Jorgenson,
Chief Eng., KXLY-TV,
Spokane, Washington 99201

The chapter meets every Monday
at noon at the Castle Restaurant in
Spokane. Members, guests, travel-
lers, manufacturers, sales and engi-
neering people, and others in-
terested are always welcome. Call
Jorgey at (509) 328-9084 for infor-
mation.

Chapter 22—Central New York
Chairman: Hugh Cleland,
WCNY TV/FM

506 Old Liverpool Rd.,
Liverpool, N.Y. 13088

December, 1973

On September 20th, the chapter
met at the Northway Milton Motor
Inn. Bob Mahoney of Tektronix
talked about the vertical interval
reference signal and demonstrated
the Tektronix 1440 Automatic
Video Corrector. A nominating
committee was formed for upcom-
ing elections. On October 19th, the
chapter joined with Chapters 1 and
2 in sponsoring the Miniconvention
at the Treadway Inn, Owego, N.Y.

Chapter 26—Chicago, 1ll.
Chairman: Bradley Anderson,
Univ. of Ill.
Chicago, 111. 60680

On September 18th, the chapter
met at Chicago Stereo Mastering
for a tour of the facilities of tape
duplicating and lacquer masters
and the nearby pressing facilities of
Musical Productions, Inc. The
chapter provided refreshments for
all who attended. The October

(Continued on page 54)

Paragraph 73.69 of the FCC’s Rules and Regulations states:
... every standard broadcast station employing
a directional antenna must use a type-approved

phase monitor.

FCC Approval No. 3-204

OUR AM-19 (204) IS THE ANTENNA MONITOR
THAT MEETS ALL FCC REQUIREMENTS!

WHAT THIS MEANS TO YOU

1. If you're a new station or if you're
making significant changes—you must
have a type-approved antenna monitor
by June 1, 1973.

2. If you operate your station with less
than a first class radiotelephone licensed
engineer, you must have a type-ap-
proved antenna monitor by June 1, 1974,
3. If you are presently operating your
station by ‘‘remote control”, you must
have a type-approved antenna monitor
Now! Or—you can use a monitor “prop-
erly configured”, if such a monitor was
manufactured after 1965,

4. Every other directional station must
have a type-approved antenna monitor
no later than June 1, 1977.

YOUR BEST CHOICE?

The AM-19 Antenna Monitor from
POTOMAC INSTRUMENTS. The proven
instrument for measuring phase and loop
current ratio, the AM-19 can monitor up
to 12 towers and accommodate DA-1,

DA-2 and DA-3 patterns. Phase meter
resolution is 0.5 degrees. Loop current
accuracy is =1.0% with a 0.5% resolu-
tion.

AND—the AM-19 (204) is the only type-
approved antenna monitor that meets all
FCC requirements NOW!

YOU MUST HAVE A TYPE-APPROVED
ANTENNA MONITOR — CHOOSE THE
AM-19 (204) TODAY!

For complete information, please write
or call:

Producers of

PI| -

Broadcast Equipment

POTOMAC INSTRUMENTS, inc.
932 Philadelphia Avenue

Silver Spring, Maryland 20910

Phone: (301) 589-3125

For More Details Circle (18) on Reply Card
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Fig. 1t WGN displays their new mobile TV
trailer that is the workhorse of their heavy remcte schedule.

By Robert Splithoff and Fred A. Geyer
WGN Engineering, Chicago.

Can a TV station handle 210
remote operations in one year?
WGN can....and will.

Six months ago WGN-TV placed
its new color television trailer into
service. This marked the culmi-
nation of a project which had its
beginning in the Spring of 1970.
Many months of preliminary plan-
ning and layout preceded assigning
the final responsibility of design,
fabrication, assembly installation,
tactory check-out, and testing to F.
& M. Systems Company of Dallas,
Texas.

Based on over 25 years of remote
telecasting experience, and over 13
years of remote color experience,

18

WGN-TV has provided a new unit
which can best serve its heavy
remote schedule. It becomes im-
mediately evident when touring the
color trailer that the station has a
very functional unit; it is roomy,
comfortable and certainly has all of
the necessary electronic hardware to
support the station’s day-to-day
remote telecasting schedule.

To support this claim, a general
description of some of the features
provided in the mobile unit follows.

Production Area
The production area is roomy.
The director, video switcher and
producer can operate effectively
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and comfortably and can give their
full attention to an elaborate audio
and video monitoring facility that is
at their immediate disposal. Also,
they can effectively communicate to
cameramen, announcers, studio and
other production personnel.

A 20-input video switcher manu-
factured by Central Dynamics
Corporation provides two special
effects systems, chroma key, modu-
lator, down-stream keyer, quad
split, and color matte on eight
switch busses. A dual tally system is
evident on the 20 production video
monitors. Behind the production
console is a fold-away table and
cushioned bench for use by ad-
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ditional production personnel.

Audio Control Booth

Directly behind the production
area is an isolated audio control
booth. This room contains a custom
audio console and adjacent rack
containing essential auxiliary audio
equipment. The audio operator is
seated so as to be in full view of the
production area. Front and rear
doors to the booth allow for passage
through the trailer. In fact, you can
walk through the full length of the
40-foot trailer without stepping out-
side.

The heart of the sound control
system is a 16 input, four channel

custom audio console. Its features

include a reverberation unit with
echo send and receive on each
input, equalizers, compressor, pre-
view system, dual monitoring
system, remote control of two car-
tridge record/playback units and
reel/reel tape machine and features
a solid state modular construction
using vertical attenuators.

All external audio cabling and
telephone company lines terminate
on a convenient panel located in
the patch rack within the audio
booth. The bulkhead connector
panel interfaces to the audio jack
field located in the rack adjacent to
the audio console.

Camera Shading Area

Located to the rear of the audio
booth is the camera shading area.
Three custom racks contain neces-
sary control equipment for the RCA
TK/44 color cameras. The mobile
unit is normally equipped with four
cameras. Two additional camera
chains are completely wired and
have the necessary monitoring fa-
cilities installed. It is a relatively
simple transition for the addition of
some studio equipment to make the
mobile unit a six camera facility.

Convenient to the shading oper-
ators are necessary switching equip-
ment—vectorscope, line scopes and
color monitors. Total video patch-
ing of the entire video system,
utilizing more than 300 video jacks
in the video patch rack, is within
easy reach of the shaders.

Since all incoming audio, video
and camera cabling enter the trailer
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through small cable ports and
terminate on connector panels with-
in the mobile unit, there is a three-
fold advantage: (1) There will be no
fear of corrosion of panel cable
connectors that are exposed to the
outside weather conditions; (2)
Space under the vehicle can be
freed for added storage; and (3)
Troubleshooting of line problems
can now be done inside the van
under desirable conditions.

Utility Area
In the rear portion of the color
trailer—the utility area—is housed
the Ampex slo-motion, stop-action
HS/100. This gear will be a fixture
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Fig. 2 In the Au-
dio Control Booth,
the engineer looks
into the produc-
tion area.

Fig. 3 Kenton
Morris (L) and Bob
Splithoff are ready
to begin control
in the production
room as Ron Ose
looks on from
the Audio Control
Booth.

within the trailer, although it is
easily removable through the rear
doors. Typically, the HS/100 will be
controlled from the camera shader’s
position; however, control cabling
allows for the control unit to be
operable from the production desk
or even external to the vehicle itself.

Three utility racks contain pulse
generators, pulse amplifiers, off-air
tuner, modulator and additional
monitoring of audio and video
systems. There remains in these
three racks space for expansion
(microwave receiver, auxiliary
camera chain and/or a character
generator).

The main power distribution rack
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Fig. 4 George Ervo
(background) and Lewis
Scott on duty in the
Camera Shading area
of the van.

contains all circuit breakers and
distribution of AC to the 14 equip-
ment racks, utility outlets, lighting
and air conditioning. Metering of
current, voltage and frequency of
incoming power is provided. The
top panel contains the control fa-
cilities for the air conditioning and
heating.

Power enters the vehicle through
two four-wire cables to the power
connectors on the lower rear curb-
side bulkhead panel. Directly be-
hind this panel and accessible
through a roadside belly compart-
ment door, power is fed through
three manual disconnect switches
and to two 15 KVA input trans-
formers for the technical load and
also to one 30 KVA transformer for
the air conditioning load.

‘Within the power compartment
the technical. load is fed to two 15
KVA voltage regulators which will

20

assure constant voltage to the
technical equipment. In this same
general area are the battery and
charger that feed the DC lights and
root hoist. Telephone company dis-
tribution and key equipment are
also conveniently located in this
compartment.

Communications

The four basic operating areas
are in full communication via a
microphone/speaker talkback
system. In addition, all positions
may converse with the studio and
cameramen. Five 1FB outputs are
provided for announcers and pro-
duction persennel. The isolation be-
tween areas and choice of speaker
and microphone locations allows for
excellent control of talkback levels
without fear of feedback.

A headset interphone system also
interconnects all areas including
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cameramen and other production
personnel.

Outside communications is ac-
complished through five jack-
equipped, wall-mounted business
telephones—each capable of receiv-
ing five business lines with hold
buttons. Two voice couplers allow
for two simultaneous intercon-
nections of any two business lines
to the trailer talkback system as
well as furnishing emergency pro-
gram backup to the studio.

Trailer Interior

One-inch plywood covers the
floor surface over two inches of in-
sulation. The floor is completely
carpeted by a durable Antron fiber
carpet with anti-static characteris-
tics. This carpet extends up the side
walls to a height of 30 inches. A
wood grain laminate surface ex-
tends to the ceiling. This same
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laminate was used on the produc-
tion desk and audio console.

Within the off-white laminate
ceiling surface are the AC-DC work
lights for general illumination and
dimmable spotlights for on-air
lighting.

Two tive-ton air-conditioner units
are located in the front of the van
and provide a combination of heat-
ing, cooling, ventilation and de-
humidification. The two com-
pressors operate individually or
sequentially. Maintenance of the air
conditioning is simplified in that
there is full accessibility to these
fixtures through the full length
double doors at the front end of the
trailer.

Trailer Exterior
and Storage
Located beneath the floor and

accessible from the outside are
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eight spacious belly storage com-
partments. In these areas six camer-
as, their zoom lenses, tripods,
dollies, power cables, camera cables
and miscellaneous audio and video
cables are stored. Slide-out doors
and bins are provided in all cable
storage compartments. Each com-
partment has its own AC-DC ceil-
ing light fixture.

A DC operated hoist, contained
within the center of the curbside
wall, may be used to raise cameras
or heavy equipment to the roof of
the trailer. A secondary use of this
hoist is to “fly” overhead cabling
used on many of the remotes.

The 40’ by 8 expanse of roof is
accessible from two ladders located
on the front and rear sides of the
unit. The roof surface is constructed
to support cameras and necessary
production and engineering person-
nel for on-the-spot reporting of
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Fig. 5 Those responsi-
sible for the mobile
van changes at WGN
are from the left:
Robert Splithoff, Engi-
neer-in-charge, WGN
TV remotes; Fred
Geyer, administrative
supervisor, engineer-
ing, WGN Radio and
WGN Television;
Woodrow Crane, Chief
Engineer, WGN radio,
WGN Television; and
Ralph Batt, vice presi-
dent, Manager of engi-
neering, WGN Con-
tinental Broadcast-
ing Company.

parades, etc. The one-piece alumi-
num roof skin is painted with a
non-skid carborundum particle
paint. Ninety-six feet of 36’ pipe
railing (removable) can be mounted
on the outer edge of the roof
surface.

Vehicle Chassis

The color mobile unit is 40 feet
in overall length, 8 feet wide and 12
feet six inches in height. Eight
10:00 by 20:00, 12 ply tires are
mounted on tandem rear axles. The
rear axles and the front coupler are
cushioned on air bellows affording
the best road performance of this
vehicle.

With over 210 remote operations
anticipated for 1973, WGN-TV wel-
comes its new television mobile
facility. Wouldn't you? []
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Filmchain Projection

Simplified

The new Bell & Howell Mode! 562
Optical/Magnetic Filmchain projector
is delivered complete with a base
which contains the-projector controls
and height adjustment to align the pro-
jector with TV camera or multiplexer.
The projector is very much like the
reliable 500 series design manual
thread 16mm projector which.is widely
used in industry and education.

-The Model 562 utilizes a syn-
chronous motor, chain-driven film
transport system including an auto-
matic locop restorer to assist in pro-
viding picture and sound into the
camera for transmission over closed
eircuit or antenna-signatl distribution.
The pedestal includes facility for -
easily installing remote-operation from
a co&ﬂtrol panel.

Other Features You’'ll Like

Optical or magnetic sound play
back. Ghoose from a wide variety of
- standard lamps and Bell & Howell
lenses to obtain the optimum lumen
input to-the camera. ‘A -special torque
release lever is provided when using
reels with. small hubs. '

Other Important Details
Projector ‘reel arms are gear
griven, which® provides quiet, reliable
g Operation and constant take-up:

- torque. The “'Stellite,”” 3-tooth shuttle
and ground. and pelished aperture
. plate, provides careful film *handling

" in the projector transport system.

‘ Self-lubricated bearings and
_other fine engineering details provide
long life. The 500 series product de-
sign.is well known to the hundreds of
Bell & Howell service stations across
the country providing a ready facility
. {0 service any prolector when main-
. tenance or repair is required.

A Final Thought

The instruction books and serv-
- ice.manuals provide the details neces-
| sary for installation; both ¢lectrical
~ and mechanical, as well as remote
. control. Contact Bell & Howell, Chi-
cago, for technical literature and the
name of the local sources who will
help you select the best combination
of lens, lampand egquipment to project
16mm: films for TV program distribu-
tion or local display.

. AUDIO.VISUAL PRODUCTS. DIVISION.

7100 McCormick Road. Chicago: 1llinois: 60645

¥ BeweHoOwELL

We simplify things. Life is complicated enough.
-~ For More Details Circle (19) on Reply Card
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What youdon't

SCC

When you look into our coaxial cables, the
completeness of the line is the first thing

that strikes you. It's unique. We're the only
manufacturer to offer a coax to meet every
need: copper corrugated, smooth aluminum,
foam dielectric and air dielectric; both types
with a choice of constructions in a wide range
of sizes and continuous lengths. A check on
the performance of these coaxial cables in the
lab or in the field would present convincing
evidence of a high degree of mechanical
integrity and outstanding electrical charac-
teristics. Request a quotation and a glance at
price and delivery will be the clincher.

These qualities are obvious to anyone who
cares to look for them but our coax customers
get still more not so readily seen. For instance,
fast reaction to your RFQ’s and prompt,
accurate, response to requests for technical
data and assistance in system or subsystem
design. Perhaps a custom cut length of coax
or a special assembly, terminated and ready
to slip into place is what you need. No prob-
lem. After-sales service is not an empty state-
ment with us. It's an article of faith.

May we tell you more? Write for your copy
of our new 64-page catalog today. Cablewave
Systems Inc., 60 Dodge Avenue, North Haven,
Connecticut 06473. (203) 239-3311.
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is also
what you get.

e - e ]

Cablewave Systemsinc.

A Corporation owned by Phelps Dodge and Kabelmetal
For More Details Circle (23) on Reply Card
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We don’t care if our audience
understands our business or techni-
cal operation.

Their big view of broadcasting
often is more exciting. The viewer/
listener picks it up as either an
entertainment or news vehicle (or
both). And then in the early morn-
ing hours with more dread than
excitement, he reacts to it as an
alarm, or he shakes out the cob-
webs while trying to remember the
expressways you say are already
loaded bumper to bumper.

Unfortunately, within the indus-
try we forget the total professional
picture that keeps it viable and
operating at a reasonable profit
figure. The tendency is to get
comfortable in segmented organi-
zational patterns.

A high percentage of those en-
gaged in broadcasting devote most
of their time and attention to the
business of signal content. Mean-
while, considerable effort must be
spent on availabilities, sales, and
billing.

It’s not too hard to see the
connection between these depart-
ments with costs and profits. What
is hard to see is how some costs
and profit are affected by station
engineering. Harder yet, is to visual-
ize how management/engineering
decisions - or the lack of them - fit
into the picture. Just as other
departments torque down their
thinking to solely specialized areas
of responsibility, so it also can
happen in engineering.

Since the broadcast station must
carry on its business through a
technical complex, the operation of
this complex constitutes a large
share of station costs. And, since
engineering personnel, and particu-
larly the chief engineer, are re-
sponsible for this operation, the
activities of the chief engineer and
his engineering personnel contrib-
ute directly to the bottom line
figure of station operation.

In any highly specialized activity,
it is easy to become immersed in
the problems at hand and lose sight
of the broader purposes. Or, to use
an old saw, “can’t see the forest
because of the trees.”” And, in
broadcasting, rather than being the
means, the technical complex to
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some engineers can become the
ends.

This article hopes to bring into
perspective the broader cost factors
of this technical complex as they
affect station activities and “local”
decisions. And at the same time,
we’ll endeavor to broaden the view-
point of those in a position of profit
responsibility, as well as those in
the ranks who aspire to such a
position, so they may view their
own activities not as isolated en-
deavors, but as a positive contribut-
ing factor in overall station eco-
nomics.

True Costs

It’s easy to fall into thinking of
costs only in terms of immediate
dollars spent on some activity or
equipment. And this can just as
easily lead to erroneous conclusions.
True costs also take into consider-
ation longer term values and ex-
penses, balanced against income at
the end of the year or other costing
periods.

Income is not only the dollars
received from the sale of time. It
includes credits, goods, services,
refunds, rebates, and insurance
proceeds. In a larger sense it in-
cludes such intangibles as good
credit standing, good will, and
audience loyalty.

True costs, then, are costs as they
fit into the overall picture. Assess-
ing true costs for any particular
activity requires both a knowledge
of and an interest in the total
operation, then fitting that particu-
lar activity into the total operation.
This aspect is important, for al-
though time and dollars spent on a
particular activity may seem high,
they may be low in terms of true
costs.

Costs vs. Attitudes

Individual attitudes may narrow
and develop into personal ‘‘hang-
ups” that militate against objective
management decisions. Overtime
pay can become one of these—yet
there are times when premium pay
is justified.

Consider this situation: Studies
show that a large percentage of the
regular audience rises in the morn-
ing long before the local station
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signs on. These people “‘use” other
stations to bring them up to date.
There is an audience waiting, so
consideration is given to an earlier
daily sign-on. But manpower is al-
ready stretched to maximum and
an earlier sign-on will mean over-
time wages.

Wages are not the only factor
that should be considered. There is
also the cost of facilities use, utili-
ties and equipment. Even so, you
can almost count on the strongest
argument against an early sign-on
being overtime wages!

Income potentials from time
sales, listener loyalty and good will
must be considered against the
total cost. If a ““go’” decision is
made, it can only come after a
reasonable trial period when the
profitability of that decision can be
determined, and this will be in
relation to the overall station
picture. Although particular cost
factors in that time period may be
relatively high, so may the income
factors. And in the overall picture,
this time period may be more
profitable than many other time
periods of the broadcast day!

The chief engineer will not likely
be deeply involved in such a de-
cision. But in many similar in-
stances, he will be called upon for
cost figures within his area of juris-
diction. So, it is well to realize that
estimating true costs will help
others make sound decisions.

Immediate Cost
Long Term Profit

Consider this situation: An FM
station is operating on an emergen-
cy antenna with low power and a
severely restricted coverage area. It
is the Spring of the year and
weather can be most unpredictable.
Repaired parts arrive on Tuesday,
the riggers and outside engineering
are immediately available.

An argument is advanced that
work should be delayed until sign-
off Saturday night and then there
will be no revenue loss. This sounds
reasonable, but consider the cost
route: Riggers and engineering may
not be available the next weekend,
weekend and night work are at
premium pay, night work goes
slower and thus there will be longer
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hours at premium pay, plus the loss
of audience for a longer period of
time.

The decision was made to go
with the weather, which was clear
on Tuesday. Parts were installed
the next day, and the changeover
and tune up actually took the
station off the air 1% hours, al-
though in drive time. All work was
completed before the weather
closed back in at 6:00 PM. Most of
the “spots’” were made up, so the
revenue loss was small, and the
work progressed rapidly at regular
rates.

The weather, incidentally, did not
clear again for a few weeks, and the
particular weekend in question was
treated with a severe ice storm!

Luck? Perhaps, but if direct
revenue loss had been a strong
enough hangup, it could have pre-
vented objective judgment in mak-
ing what turned out to be the
correct decision.

As mentioned earlier, cost of
facilities use or major items such as
a transmitter, VTR, etc., can be
reduced to a cost per hour basis to
aid in making decisions, or when
working up recommendations. The
transmitter power tubes, for ex-
ample, can be easily translated into
cost per hour figures. All it takes is
some record keeping that should be
done anyway. From the tube rec-
ords, you can determine the average
life span of the power tubes and
divide the total cost of a new tube
by this life figure to arrive at cost
per hour.

Time and wages of personnel are
cost factors, and just how im-
portant they are not only depends
upon dollars for wages, but also
productivity. Of course, there are

Management
Highli,"ghi'_'sf:‘.i - L

If yours is a profit-making sta-

tion, there are ideés".-'ﬁp‘ré that \
will help you better understand
how  management/ qngi'__nﬁgri.fggf
decisions affect the potential. If

you're not making a profit, it's
all the more important.
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$18, 000

7 INCOME

$14, 000

$10, 000

$6000

$2000

EXPENSES

TOTAL INCOME = $128, 500. 00
TOTAL EXPENSES = $126,500.00

PROFIT (BEFORE TAXES) =

low and the high productive periods,
but also consider other situations
where one can become less pro-
ductive without realizing it.

This can happen in the *do-it-
yourself”’ projects. The time de-
voted to the project must be con-
sidered as a cost factor in the
finished product or result. Some
will say “he wasn’t doing anything
anyway’! Be that as it may, the
engineer’s time is just as much a
part of the cost of that item as are
the dollars spent for components.
Unless the engineer can turn out a
workable, reliable product in a
reasonable period of time, the true
cost of that project can be far more
costly than a commercial unit!

It's also true that engineering
time seems very well spent. After
all, the Chief is constantly on the
move. He's busy reworking some-
thing here or rebuilding something
there. But the truth of the matter
may be that the Chief and the
entire engineering staff may be
spending most of their time keeping
the technical complex barely on the

26

APR MAY JUNE JULY

AUG

$2000.00

SEPT ocT NOV DtC

Costs must be considered against time. Individual months may be
high. When the visual charts - or bookkeeping records - indicate ab-
normal costs, it's time to investigate.

air! Just barely, because the old
equipment keeps the Chief and his
staff from doing what is more
obviously creative engineering.
However, the fact that the station is
on the air may be a good indication
of their creativity.

Depreciation
When major equipment items are
purchased, their cost may be de-
preciated over a period of years for
tax purposes. The actual amount
allowable each year is determined
by tables and agreement with the

IRS. Once on the books, this is an’

expense item and when many major
assets are placed on the books
suddenly, depreciation can become
a sizable portion of station costs.
Until these assets are through their
depreciation period, these costs
must be figured into overall station
costs as well as in any cost-per-hour
figures you may develop.

The other side of assets expense
is the actual dollars spent to pur-
chase the assets. There will be an
expense whether the station pays
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cash in full at purchase or uses a
deferred payment plan. On the de-
ferred plan, there will be an interest
expense. In full cash payment,
there is the loss of interest that
money could have earned if left on
deposit in a bank or other invest-
ment.

Delegation of Authority

The station licensee, whether this
be an individual or a corporation, is
responsible to the FCC for oper-
ation of the station, according to
the FCC Rules and in accordance
with the station license. The chief
engineer and his engineering person-
nel are carrying out the technical
provisions of this operation through
an implied delegation of authority
from the licensee through the
station organizational structure. To
what degree a chief engineer is
permitted to operate in this fashion
will vary from station to station.

With this fact in mind, the chief
engineer has a duty to the licensee
to make known technical situations
that are at a variance with the
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Why our time base correctors
should be the apple of your eye

Proven Flexibility in Standalone
Time Base Correctors

Regardless of your VIR —power line-
locked, capstan servo'd/V-locked, or
H-locked—our Delta Series Time Base
Correctors and Hue Shift Correctors
offer standalone processing of all color
signals—either NTSC direct, “NTSC-
type”’ or heterodyne “‘color under.” And
in monochrome—either RS-170 or RS-
330 industrial sync.

Cffering the best economy and flexi-
bility, the Delta 44-328 HETROCOLOR ™
TBC works with all types of monochrome
and color VTRs. Particularly in cassette
VTRs without our TBC, the color tape will
be a long way from FCC acceptance. Aside
from independently varying sync and sub-
carrier frequencies, editing capabilities
are marginal. The HETROCOLOR TBC is
the only unit on the market that allows
transfer of heterodyne record VTR signals
to a broadcast VTR. Second generation
playback of this tape through the TBC
corrects the color signal for broadcast
with clean electronic splices.

For the best cost/performance pack-
age in the business, select the stand-
alone Delta 44-200 NTSC Direct Color
TBC coupled with the Delta 7 VELCOR
Hue Shift Corrector for the finest in
broadcast color processing.

And if you're staying with monochrome
somewhere in your system, our Delta
44-028 TBC combines broadcast specs
with our lowest price.

For more flexibility, we've added the
Delta 23/3.58MHz subcarrier generator
as an accessory to the Delta 44-328 TBC
for combined outputs that are the equiva-
lent of a broadcast stable NTSC color
sync generator.

Exclusive Features of Our Growing
TBC Family

Optimized Design. Of the several ways
to eliminate time base error generated
by all VTRs, we primarily use binary re-
lated delay lines which are switched in or
out of the signal path at line rate. This
technigue offers the highest output per-
formance looking at all the critical
specifications of signal to noise ratio,
bandwidth, differential phase and differ-
ential gain. There is no tampering with
the visual portion of the picture. There is
no contouring and quantizing noise as in
digital techniques, or differential phase/
gain variation as in EVDL techniques.

Velocity Error Corrector. In NTSC di-
rect playbacks from 1” helical and all
quad VTRs, color streaking (velocity
error) is another problem that must be
solved when either interchanging tapes
or dubbing through several generations.
Adding our Delta 7 VELCOR™ Hue Shift
Corrector in front of any broadcast
quality TBC, you get faithful color repro-
duction as well as imperceptible time
base jitter throughout the entire picture.

Universal Color Corrector. In “NTSC-
type” and “‘color under’ playbacks from
" 34" and 1" VTRs, all you need is our
exclusive HETRCCOLOR TBC, despite the
wide variety of color recording and re-
covery techniques.

Full Proc Amp. All Delta Series TBCs
have a built-in Delta 21 proc amp with
front panel controls for video gain, set-
up, chroma gain, and chroma phase. The
plug-in Delta 28 with front panel controls
for gen-lock tracking rate and H-phase
timing is included in all Television Micro-
time models working with less sophisti-
cated VTRs.
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C) How do you like them apples?

A TELEVISION MICROTIME, INC.

*Announced last June {ask CVS about availability — and specs)

1280 Blue Hills Ave., Bloomfield, Conn. 06022

(203) 242-0761
For More Details Circle (21) on Reply Card
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TMI's exclusive built-in Delta 21 proc amp and
Delta 28 TBD.

Front Panel Switches. All our TBCs
have illuminated front panel switches to
provide easy selection of operating
modes. These include separate monitor
and program video outputs on separate
in/out and operate/bypass switches. A
failsafe program bypass exists to handle
power loss.

Experience is Our Guide

We introduced the first of our Delta
family at the Chicago NAB Show in April
1972 and delivered our first production
unit to the University of North Carolina
two months later. In March 1973 at the
Washington NAB Show we introduced two
additional TBC models, the Delta 7 Hue
Shift Corrector and several accessories.
We are now delivering this family of prod-
ucts that work with the whole spectrum of
VTRs from ¥2" helical to 2" quad.

But our experience goes back even
further. In addition to developing custom
TBC products for the networks, we've
been supplying delay lines to Ampex
Corporation who builds them into the full
line corrector in their AVR-1 Teleproduc-
tion Recorder.

Look at Who Has What in Time
Base Correctors

Review the chart then call us for a
demonstration. We're sure you’ll be as
pleased as our many customers are—in
every segment of the television industry
—broadcast, CATV, education, medicine,
industry, research, government, and
OEM. Contact us. Television Microtime.

AVAILABLE FROM LEADING
TELEVISION DISTRIBUTORS
THROUGHOUT THE

UNITED STATES AND CANADA.
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The depreciation allowance each year for tax pur-
poses on large equipment purchases becomes an
expense item and can skyrocket station expenses. In
{a) is a yearly technical expense budget, in (b) the
depreciation allowance from the new purchase is
added the next year, assuming the first year ex-
penses were identical the 2nd yr.

(@) Salaries ........... ... .. ... .. $90,000.00
Payroll taxes. . ................... 4,200.00
Repairs & Supplies . ............. 15,000.00
Wirecharges ........... .. ....... 6,000.00
Power.... ... ... .. ... .. L. 9,800.00
Engineering fees ................. 1,500.00

Eng. Expense: $126,500.00/ year
(b) $150,000.00 new major equip. purchase, 10 year
amortization period allowed
then: $150,000.00 divided by10 = $15,000.00 per
year allowance

old expense figure:
add depreciation

$126,500.00
+ 15,000.00

new expense figure: $141,500.00/year

this is an increase in expenses of approx. 11.9%

a. Although paying premium wages, adding the hour
a day for 6 days a week can be a profitable move.

b. The added hour may be more profitable than some
other hour period of the broadcast day.

Adding It All Up

Income:
sold 18 min./hour x 6 days = 108/week at 10.00
minute = $1,080/week

income $1,080/week
expense - 210/ week
profit $870/week

(b) Expenses:
facilities........ $20.00 x 6 days = $120.00/week
wages. ........... $10.00 x 6 days = 60.00/week

$180.00/week

Income:
sold 10 min./hr. x 6 days = 60 min./week at
$8.00/min. = $480.00/week

income $480.00/week
expense - $180.00/week
profit $300.00/week

Cost per hour for technical facilities expense can be
estimated from the yearly average budget figures.
Wages will be included in this figure. Assume the
station is on the air 18 hours a day, 7 days a week.

365 days in year $132,000.00 engineering budget
for year

(a) Expense:

OT wages

facilities. . .$20.00/hour x 6 days
...$15.00/hour x 6 days = 90.00/week

x 18 hrs./day

= $120.00/week

total expense

= $210.00/week

6,570 hrs./per year

then: $132,000 divided by by 6,570 = $20.00 per
hour approx.

station license, or items which must
be purchased to meet the minimum
requirements. This information
would pass. of course, through the
normal organization channels.

The annual audio Proof of Per-
formance, for example, must be
made with test equipment that has
acceptable specifications, and
equipment in this category is not
exactly inexpensive. When you
recommend a certain test equip-
ment package to the station manag-
er. and you're talking a price tag of
perhaps $2,000, he may see his
carefully nurtured balance sheet
slipping. In defense, he may insist
that he has seen equipment and
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kits (service types) in catalogs for a
hundred bucks that would do the
job just as well.

[t is your duty to explain the
specifications needed in the test
equipment that would make the
results acceptable to the FCC....
anyway, it is not your desire (or
shouldn’t be) to have some glitter-
ing test baubles for toys.

Creditability is important to all
areas of management. Before
making recommendations or pur-
chases, ask yourself if you have
really made an objective decision
and have considered all models,
specifications, prices if this is the
best station decision you could

www americanradiohistorv com

make. Giving this type of objective
review to all your recommendations
and decisions will go a long way
toward building a better under-
standing between engineering and
other areas of management and the
licensee.

After all, the licensee, comp-
troller, station manager or whoever
is most concerned with the station’s
books, must feel confident that
figures placed in the books are
authentic and represent true values
and are not the inflated figures of
ego satisfaction or the understated
figures of bad guesses. L

BROADCAST ENGINEERING
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Require Accuracy?

i

Here’s why:

WSeparate 100% negative modulation peak indicator
lamp—detects the absence of carrier on program
peaks for a true 100% negative indication.

BNormal peak indicator lamp may be set to +125%
—an accurate measurement to keep you within FCC
modulation limits. MBuilt-in true modulation calibrator
—rmeans that you can check the modulation calibra-
tion at any time. B True peak reading modulation
meter—switchable to read either positive or negative
peaks, to accurately measure the short duration pro-
gram peaks encountered in today's programming.m
Expanded scale carrier level meter—allows the ac-
curate measurement of carrier shift. BExtremely low
distortion demodulator—permits accurate proofs at

TV Frequency Monitor, TYM-2,3

TV Monitor, TVM-1

| &

BELAR

[ai!d peace of mind)

then hlar

Stereo Monitor, FMS-1

100% modulation as well as accurate measurement
of program peaks. M Built-in off-frequency alarm
drivers—permits unattended measurement of fre-
quency—alarm alerts you to any off-frequency con-
dition. M Digital counter circuit—will measure any
standard broadcast band frequency spaced TkHz.®
Built-in =20 Hz frequency calibrator—allows you to
check the calibration of external equipment such as
automatic loggers. MBUilt-in carrier-off alarm—tells
you when the transmitter is off. BOff-air monitoring
with the addition of the RFA-2 RF Amplifier—wide
range AGC means hands-off operation at the studio.
B 100 .V sensitivity with RFA-2—handles the most
difficult receiving problems with ease.

For further information call or write today.

Digital Clocks

SCA Monitor, SCM-1

FM Monltor, FMM-1

FM RF Amplifier, RFA-1

ELECTRONICS LABORATORY, INC.
LANGASTER AVENUE AT DORSET, DEVON, PA. 19333 « BOX B26 - (215) 687-5550

Where Accuracy Counts . . . Count on Belar

For More Details Circle (22) on Reply Card

December, 1973
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Video

Crossp oint control

via

By Fred Fowler
KOMO-TV, Seattle, Wash.

The needs of a complex and
continually changing TV station
spawn problems in such quantity
that it seems a fertile idea bank.
Simply choose the most pressing
requirement and begin the attack.
In this case we defined the first
order of business as reducing the
number of conductors between con-
trol points and the Video Audio
switchers in TV Master Control,
without reducing the performance
capabilities.

A control point may be an Ex-
ecutive Oftice, Viewing Conference
Room, VTR, or any place we wish
selection of several Video/Audio
sources. There is no point in chang-
ing workable existing controls, it
was expansion and changing lo-
cations that caused us to look in
this direction. Presently each con-
trol point uses 40 or more conduc-
tors. To achieve economy, with re-
gard to cost of cable as well as
conduit space, we designed a
system which passes all information
on 2-conductor shielded cable.

Environmentalists may even look
kindly on the plan as a step in the

CoRbeneny e
"'H 47440

Y Nlluul i
FRREA A L)

VTR Operator Dale Graves selects in-
put for video tape machine at a Master
Station control panet.

direction of conserving copper.

Design Considerations

The concept envisioned was to
have a Master station with memory,
and capable of selecting by push
button any one of 16 crosspoints.
The decision processed by the
Master would be transmitted on
two conductor shielded cable to a
Slave station for decoding and
actual video switching. Versatility
was built in to allow the option of
controlling our Grass Valley 1800

CUETRATE ALDTD e
FROM TH-/2 e

COETRALK T0

T
e :
i

I

Fig. 1 Schematic of the noise muting circuit with time delay
to delete edit data from the cue track. One unit per TR-70
located in cuetone chassis in the associated equipment rack.
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MOR & STUDIG
o1
:1 CLOCK LINE
ot FROM MASTER
STATION
2V
C'ﬁ Ee-38- 0.
10 40 SEC,
TIME DAY REAY,

FOTTER & RRUMFIOD

operable.
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audio cable

routing switchers directly from the
Master board or remotely con-
trolling either the G.V. or RCA
TS-40 switchers. The change of
personality is accomplished by the
simple expedient of leaving parts
oft the board or including them.

Our Engineering Department
policy is to incorporate widely used,
readily available semi-conductors in
new designs. This keeps the mainte-
nance inventory lower, assures low
parts cost through quantity buying,
and creates less likelihood of early
obsolescence. Thus, 2N4124, 2N4126,
IN4Q0S, ete., were selected because
they are already widely used in our
plant.

Functions Provided

The Master station is designed to
control 16 crosspoints, and may be
used as a single interface unit to
control the 1800 routing switchers.
This use would require the addition
of 16 NPN transistors to the board.
It may be operated in conjunction
with a Slave station to accomplish
long distance control using two
conductor shielded cable. In the
Master-Slave configuration, each
station has its own regulated 5 Volt

£ INSRIESWITHDIAL
- PHONE BREAKER POINTS
¥ :Ewoiraam

U

Fig. 2 A further demonstration of the versatility of the
Master Station is shown in this schematic. Addition of these
parts and use of a .25Mfd. clock capacitor makes a neat
push button dial system for a telephone.
modification of the telephone and leaves the phone dial

[t requires no

BROADCAST ENGINEERING
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If you haven't seriously

considered the new
Setchell Carlson triple-six
monitors, brace yourself...

L

you're in for a pleasant surprise!

Setchell Carlson Triple-six monochrome
monitors offer outstanding performance and
quality, maximum number of monitoring
points in a minimum area, and an excep-
tionally low price. Most people are noticeably
surprised when they get the full picture.

It’s true. At only $575.00 suggested user
net, Setchell Carlson gives you three
attractive, highly compact, uniquely desighed,
American-made monitors ideal for desktop,
rackmount, or console-mount applications.
That's three screens for cameras, VIR, line
monitoring, or preview, in only seven inches
of vertical panel space. And vyet, because of
effective shielding, there is no interference
between adjacent units.

Each unit offers 100% solid state circuitry, a
horizontal resolution of 600 lines, and the
most advanced SINGLE MODULE circuit
board available.

The unique single module construction
gives you a one-piece, easily removable
chassis which permits rapid, on-the-spot
maintenance for a substantial reduction in
maintenance costs and down-time. All
components are readily accessible for ease of
maintenance and testing.

If you want more pleasant surprises, write
us or ask your S5.C. Electronics representative
for the facts, features and modest prices on
the Triple-six and other professional quality
Setchell Carlson monitors.

W SUIESHOLARY O ALTBOFROMNIC™S 0 WRPCIRA TN
530 5th Ave.  NML S Paul, Minn, 55112, (612) 6:33-3131

@ SC ELECTRONICS, INC.

For More Details Circle (20) on Reply Card
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Fig. 3 Three-wire digital control and memory,
showing the Master Station and Slave Station.
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Fig. 4 5-Volt regulated power supply.

Fig. 6 Truth Table from Texas
Instruments’ integrated circuit
catalog.

CIRCUIT TYPES SN54154, SN74154
4-LINE-TO-16-LINE DECODERS/DEMULT | PLEXERS

Fig. 5 An NE555V is used as a 2,700 Hz clock.

TRUTH TABLE

INPUTS OUTPUTS
6l 62|D C B A|O0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L L L L L L L H H B H H H B H H B B H H H B
L L L L L H H L H H H B H B H H H B H H H H
L L L L H L B H L H H B H H B H H H H B H H
L L L L H H B H H L H H H H B H H H B H H H
L L L H L L H H H H L H H H H H H H B H H H
L L L H L H H H H H B L H H H H H H H H H H
L L L H H L H H B H H H L B H H H B H H H H
L L L H H H H H H H H H B L H H H H H H H B
L L H L L L B H B H H H H H L H H H H B H H
L L H L L B H H H H H H H H H L H H H H H B
L L H L H L H H H B H H H B H H L H H H H H
L L H L H H B H H H H H H H H H B L B H H H
L L H H L L H H H B H B H H B H H H L H H B
L L H H L H H B H H H H H H H H ] H H L R H
L L H H H L H H H H H H H H B H H H H H L H
L L H H H H H H H H H H H H H H H H H H H L
L ] X X X X H 1] H H R H H H B H H H H H H H
H L X X X X H H B H H H B H H H H H H H B H
H H X X X X B H B H B H B H H H H H H
H = high, L = low, X = irrelevant
ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE {UNLESS OTHERWISE NOTED)
Supply voltage V (see Note 1) . . . . . o . o e e e e v

cc

Input voltage (see Note 1) . . .« v . @ 0 i 0 o o e e e e e e e e e e e e e e 5.5V

Operating free-air temperature range: SN54154 Circuits
SN74154 Circuits

Storage temperature range

NOTE 1:

power supply. In a Master-Slave
mode it is capable of controlling
either the TS-40 or routing switcher
with minor alterations.

The Master generates a 2.7 kHz
count, but only counts up to the
number of the button which was
depressed....then it stops. The same
count pulses trigger the Slave
station but the Slave and Master
will first be synchronized to zero
(No. 1 crosspoint) to keep them in
step at all times. The Slave gives
relay control to apply trigger pulses
to the TS-40, but when used with
the routing switcher it may control
directly by grounding the appro-
priate crosspoint. Blanking is pro-
vided to disable all outputs during

December, 1973

-55°C to 125°C
0°C to 70°C
-65°C to 150°C

Voltage values are with respect to network ground terminal.

the **Search and Remember”’ oper-
ation. Only after the memory locks
on, and the switch button is re-
leased does the command go to the
slaved video switcher.

Sync and Blanking

These terms, familiar ones to
Broadcast Engineers, have slightly
different meanings here. They are
descriptive, and in the true mean-
ing of the words, both were re-
quired for accurate performance.

Let’s look at sync first. The
choice of crosspoints as signaled by
pushing a switch button also selects
a given number of clock pulses.
These pulses control the Slave
station. Ponder that a moment and

wWWwWWwW americanradiohistorv com

Engineer Lloyd Jones assembles cir-
cuit boards in a professional assembly
approach.

it will appear satisfactory if the
Slave is resting on the same count
as the Master. Power failure at
either end may see them at rest,
but on different crosspoints. Before
the count is applied sync-to-zero
occurs at both stations, insuring
that they will begin to count from
the same point. (Details are covered
under ““Circuit Theory.”’)

Blanking is furnished to conceal
the synchronization and search pro-
cesses from the video switcher. It is
conceivable that 15 unwanted cross-
points could be turned on as the
ripple counter searches for the
switch which was depressed. At the
Master, depressing any switch dis-
ables all OR gates: all outputs are
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blanked until the switch button is
teleased. The Slave is blanked in a
different manner, but likewise does
not reflect its final choice to the
video switcher until the button is
released. Again the technicalities
are discussed under ‘‘Circuit
Theory.”

Basic Logic

An NESS5V Clock, MC3006
(three AND gates), MC839 (divide
by 16) counter, and an SN74154 (4
to 16 line) decoder are connected to
form a ripple counter. Memory is
affected by feeding back one output
of the 16 from the decoder via a
switch. When the ripple counter
arrives at and grounds the selected
output, the AND gate closes and
inhibits further passage of the
Clock pulses. The memory is locked
on and will remain so until another
switch is depressed. Logic of the
Slave includes only MC839 and
SN74154, as the count and memory
information are furnished by the
Master.

Circuit Theory

Design was aimed at utilization
of a new, low priced switch de-
veloped by Pendar. Significance of
this is notable as previous switches
were $20.00 each, and the new type
is in the vicinity of $3.00. Actual
price is dependent on the quantity
of the purchase. The switch uses a
floating armature, allowing two
independent circuits to be con-
trolled with one push of the button.

The MC839 and SN74154 are not
directly compatible. Four low priced
2N4126 PNP transistors between
the BCD outputs of the MC839 and
inputs of the SN74154 provide
smooth interface. Connection is
shown in the logic diagram.

In the static state, (before push-
ing a switch button) it may be
assumed that one switch lamp is on
and one crosspoint of a Slave
station is activated. The OR gate of
this crosspoint is being used as a
negative logic AND gate. (This
means if the ON condition re-
quested at the output of the gate is
a low, it is necessary to have a low
at both inputs. Low in this de-
scription may be defined as near
ground potential and a high will be
a positive voltage high enough to
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perform the function of turn-on or
turn-off as each unit warrants for
its assigned task.)

One input is seeing a low from
the series wired normally-closed
switch section, and the other input
is seeing a low from the ON SN-
74154 output. These two lows at the
OR gate inputs generate a low at
the output, which turns on a PNP
transistor. This applies voltage to
the CM7333 (5 Volt) lamp in the
switch. An NPN transistor is turned
on by the same voltage. This may
be used for direct wire control of
the Routing switcher if desired. The

Fig. 7 A complete master station logic
board and the 5-Volt power supply.

Managan‘nenl

, ‘Highlights

Soiwng this problern should give

you an idea of what a profes-
sional engineermg staff can do
 to facilitate station operations
~ and keep costs down. The flexi-
 bility of this approach also wiil
allow these lines to be used tor
A securﬁy system ' :

NPN transistors may be left off the
board if a Master-Slave use is re-
quired.

Depressing No. 3 switch is chosen
as an example. As the switch arma-
ture moves down, it opens the series
wired grounding circuit. This dis-
ables all OR gates by raising one
input of each to high. (All cross-
points are blanked.) The same high
also turns on an internal NPN
transistor (Q-1) causing a momen-
tary ground to appear at the CD
(direct clear) input of MC839, clear-
ing it to zero. The stations are

www americanradiohistorv com

synchronized, awaiting the arrival
of the count pulses.

The switch armature, continuing
downward, next closes the normally
open contacts of the switch con-
necting the No. 3 output of the
decoder to AND gate MC3006 in-
put No. 1 and raises it to high.
Then the square wave clock pulses,
which are at the other input of the
AND gate, will go through the gate
and step the counter at the clock
frequency until it arrives at the No.
3 output of the decoder and drops
it to low. This low closes the AND
gate, the ripple counter stops be-
cause no more clock pulses are
forthcoming, and the same low is
applied to one input of OR gate
No. 3.

As the switch is released, the
series wired ground circuit furnishes
a ground at the other input of OR
gate No. 3, its output drops to low
and remains there. The output low
fires the PNP transistor (No. 3) and
lights the lamp. The memory is
locked on number 3 crosspoint and
all information has been passed on
to the Slave station.

Slave Circuit Theory

The Slave accepts incoming in-
formation via the two conductor
shielded cable and three guiding
diodes. The high from the OR bus
fires the NPN transistor, clearing
the MC839 to zero. It also lifts the
ground from G1 (the decoder strobe
input). The decoder Truth table
shows G1 and G2 must be low
before an output shows. Thus the
count pulses step the counter, and
settle into the chosen position but
the SN74154 ignores all, until G1
returns to ground.

When the switch button is re-
leased at the Master, the ground
returns, and only then will the out-
put of the decoder turn on to
ground the correct relay. All relays
have +5 Volts at one coil terminal.
so the ground from the decoder
output will close the relay. One
contact of each relay will be the
TS-40 trigger pulse bus, and the
ON condition will route the trigger
pulses to the internal crosspoint
giving a vertical interval switch.
The same Slave board has printed
circuitry for routing switcher con-
trol. Leaving the relays off the

BROADCAST ENGINEERING


www.americanradiohistory.com

board and adding a through the
board jumper wire gives direct wire
grounding to the 1800 routing
switcher.

The Slave stations are grouped in
a rack-mounted card frame near
the Video switcher. Since they draw
70 ma., two may operate from one
power supply. Audio follow is a
simple matter and may be added to
any video switcher. Thirty two
crosspoints will answer the Master
if audio is connected to switch with
video.

Testing

High speed and multiple func-
tions made testing an interesting
process. First we used a dual trace
scope to determine that reset to
zero was completed before the clock
count was transmitted. Quite by
accident we found a more simple
test procedure which did not re-
quire an oscilloscope. Clip a 2.2
ufd capacitance across the clock
capacitor to slow the count to about

2 per second. Next, parallel the OR
bus pull-down resistor with 150
Ohms at the Master. Now the clear
to zero shows at both stations and
the lights blink slowly in sequence
as the ripple counter searches for
the button being held down. Blank-
ing at the Slave shows because the
crosspoint does not close until the
switch button is released.

Security

After testing our system success-
fully on 1,000 feet of wire, more
than four times the length it actual-
ly operates on, we began to suspect
it may have other uses. One would
be in the area of security. The 16
outputs of the Master decoder may
be fed to door switches via 2-
conductor shielded cable. The door
switch should be open when the
door is closed. Then as a door is
opened the ground is fed back to
the AND gate. With all doors
closed, the ripple counter is a con-
tinuously operating scanner, The 5

Volt indicator lamp comes on
whenever an open door stops the
scanning process. This lamp in-
dicates which door is open and
remains on until the door is closed.
Then scanning starts again to con-
tinue vigilance.

The AND gate would requite a
pull up resistor and the OR bus a
lower value (75 Ohms) pull down
resistor to defeat the blanking and
display the lights during the scan
process. A 1 ufd clock capacitor
makes a pleasing scan speed.

Counting the contents housed in
the integrated circuit packages re-
vealed they contain 335 transistors.
These plus the diodes and resistors
also included indicate the size
would be considerably greater and
the cost over $200.00 more if indi-
vidual transistors and parts were
used. It is no longer necessary to
refer to the vacuum tube era to
illustrate rapid evolution toward
miniaturization of size and cost in
our technology. L]

NEW modular, expandable

PATCH CABLE
ELIMINATOR

Forget about messy patch cables and the tedious task of
re-patching to change distribution. DYNAIR's new Series-
X Switchers provide pushbutton distribution of from 6 to
36 inputs to as many as 120 outputs. A high degree of
input-to-output isolation allows any input to be switched
to any or all outputs without loading the source.

These units are totally modular, allowing off-the-shelf
assembly of almost any input-output configuration, either
video-only, or audio-follow-video. Expansion is easy
too . .. you simply add input or output expansion modu-
les as required.

Wouldn't a Series-X Switcher solve some of your
distribution problems?

DYNAIR ELECTRONICS, INC.

6360 FEDERAL BOULEVARD
SAN DIEGD, CALIF. 92114
PHONE: 714-582-9211

g

Write today for full details.

For More Details Circle (24) on Reply Card
December, 1973
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Helical vs. Quad

A report on how two manufacturers assess
their VTR format—formats which will meet

head on in 1974,

It would come as no surprise if a
survey of video tape users around
the world showed the quad format
in the drivers seat. And this still
would be true if you added in the
machines being used in Educational
and Instructional TV.

But another movement has been
underway for some time now: the
smaller size tapes and helical ma-
chines in use at schools, in indus-
trial TV, and in CATV.

With the surge of Consolidated
Video and TV Microtime and their
time base correctors, helical valley
has reason to consider the moun-
tains....or the solid quad world
foundation,

So it was that not long before
ptess time we spotted an RCA
release that, as you’ll see, speaks
for itself. If we could leave it there,
we'd certainly have to wonder why
International Video has decided to
climb the quad mountain with a
broadcast quality helical format.

In the marketplace of ideas and
goods, all levels of acceptance and
rejectance are possible. And just as
surely, one of the major questions
at the upcoming NAB convention
will be focused on helical vs. quad.

Quad Still Best

The quadruplex format is a bet-
ter approach than helical scan for
high-quality video tape recording
now and in the foreseeable future,
RCA broadcast equipment engi-
neers have concluded after a two-
year comparative study of design
considerations and performance of
the two systems.

This was reported recently by
Jerome L. Grever, Manager, Elec-
tronic Recording Equipment, RCA
Broadcast Systems, in a paper
delivered at the Society of Motion
Picture and Television Engineers’
114th technical conference at the
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Americana Hotel, New York.

Since its introduction 17 years
ago, the quadruplex recorder has
become the broadcasting industry’s
preferred standard type, Grever
said, and 7,000 such machines are
in world-wide use, and 4,000 of
these in this country. The helical
scan recorder has been used prin-
cipally for industrial and similar
TV applications.

The study, which covered seven
key areas of investigation, also
pointed up suggested modifications
in the industry’s present quadru-
plex recording standard that would
take full advantage of recent tech-
nological advances, Grever said.
These modifications would be
minor, and compatibility would be
maintained between today’s stan-
dard and the revised format, which
RCA has dubbed Quad IA.

The RCA study found that a
helical machine, which is essentially
equivalent in performance to a
quadruplex recorder, enjoyed only a
9 percent advantage in manufactur-
ing cost or sales price. If the price
differential is greater than 9 per-
cent, there are tradeoffs in one or
more areas of performance, operat-
ing features, reliability, and main-
tainability.

Operating cost studies slightly
favored the helical scan recorder.
However, the newly-introduced im-
proved helical recorders use about
the same amount of tape as quad-
ruplex recorders operating at the
alternate speed of 7' inches per
second, as compared with the nor-
mal 15 ips speed. Signal perfor-
mance of older helical machines is
inferior, however, according to the
report.

In analyzing the relative merits of
head-to-tape interface, the RCA
team concluded that the quadru-
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plex head-tape relationship was
more precise and consistent than
that of the helical design. The latter
also produces pressure variations
along the video track length, and
showed chroma level flutter and a
higher number of dropouts.
Banding, a TV picture effect
caused by misadjustments in quad-
ruplex recorders, does not exist in
single-head helical scan machines,
Grever said. However, two-head
helical machines exhibit a defect
which the eye sees as a color flutter.
This is especially visible in the high
chroma areas of the picture.

In studying interchangeability of
tapes between recorders, the RCA
engineers took into account the
high degree of dimensional stability
required between the tape and the
video scanner.

The study determined that the
quadruplex format is essentially im-
mune to tracking errors caused by
environmental and tape tension
variations. As a result, quadruplex
recorders show a high degree of
tape interchangeability — tape
recorded on one machine can be
played back on another — under
extteme variations of temperature,
humidity and tape tension.

On the other hand, the Grever
paper noted, helical recorders by
the nature of their format are sus-
ceptible to tracking problems and
have not been reliably interchange-
able.

The RCA-proposed modification
to the industry’s present standard
would accomplish two important
objectives. The first, to reduce the
cost of operation, and the second,
to provide an additional signal for
automating the adjustments re-
quired to obtain optimum picture
quality from quadruplex recorders.

The lack of a standard format
for helical scan recording is a parti-
cularly serious limitation, the study
noted. World-wide compatibility of
quadruplex machines is well known
and a tape recorded on one ma-
chine in Hamburg, Germany, for
example, can be played back on
another manufacturer’s quadruplex
machine satisfactorily in Sydney,
Australia.

Why Consider Helical?

The IVC-9000 Broadcast Video-
tape Recorder, introduced to North
American broadcasters at the 114th
technical conference of the Society

BROADCAST ENGINEERING
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e
*Professional

VIX-1

New performance standards in video switching. The VIX-1 is designed to fulfill the need
for high quality production switchers where a medium number of source inputs are
required while providing versatile production capability.

SALIENT FEATURES:

[ No adjustments required [ Effects entry into mix
[l Independent 13-input program bus [ Buiitsin black burst and color background generator

(0 9 sources on mix-effects buses with tally functions with no adjustments
[0 8 effects patterns with variable border ] Less than 10-inch rack mount electronics
[ 4 independent key sources [ D.C. control cables to panel available in 25-foot

I Preset effects pattern limits increments
Price $7,900.00 Options: Chroma key VCK-1. ... ... .....0s $980.00
Audio-follow on program bus ... ... $800.00
Video processor .. .......... ... $2,400.00

Q00D ENGINEERING IS VITAL

11 yesars of specialization.
Designed, manufactured and
delivered some of the world's
largest and most complex
integrated telecommunication
systems.

VITAL INDUSTRIES, INC.

MAIN OFFICE: 3700 N.E. B3rd Ave,, Gainesville, Fla, 32601—Phone 804/378-1581

Fox Hill Rd, Lynchburg, Va, 24503 — Phone B804/384-7001 3620 Ridgewood Rd., N.W, Atlanta, Ga. 30327 — Phone 404/233-9459
7960 W. Beverly Bivd., Los Angeles, Calif. 90048 — Phone 213/653-9438 2644 N, Seventh St, Terre Haute, Ind. 47804 — Phone 812/466-3212
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of Motion Picture and Television
Engineers, is the result of a study
begun in 1971 to provide broad-
casters with the best possible re-
cording format, according to an
IVC spokesman.

Barrett E. Guisinger, Interna-
tional Video Corporation Vice Pre-
sident and Technical Advisor to the
President, states that the 17-year-
old quadruplex recording format
has inherent design limitations that
will prevent it from being altered or
improved except in a minor way.
And, says Guisinger, despite the

wide use of quad recorders, many
broadcasters would like a less ex-
pensive format and one more flexi-
bility for editing. He says his re-
marks are based on an interna-
tional survey of broadcasters in
which he personally participated.
“We felt that the best way to
design a better format was to ask
the broadcasters what they wanted,
rather than to try to tell them what
they needed. The improvements
they wanted most were a second
high-quality audio track, lower ma-
chine prices, lower operational

instantaneous response.

Now look what happens when you
put a trio of Three/70s together.
They fit side by side in a single
rack mount, The whole thing takes
up just 7” of rack space.

Three/70s accept all Type A

primary stop/re-cue tone).

Three/70—contact us today.

Three/70™ Cartridge Playback Deck

Meet our midget. And don’t be fooled by its modest exterior. The new
Spotmaster® Three/70 packs the performance of its big brother—the
incomparable Ten/70—into a pint-sized package at a pint-sized price.

Standard features include the Ten/70's direct drive synchronous
motor, all silicon solid state circuitry, high output (+8 dbm) and plug-in
modular construction. Deck operation is pushbutton-quick, with

cartridges, playing up to 10%2 minutes
at 7¥2 ips. Options include 334 ips operation, as well as 150 Hz and
8 kHz secondary and tertiary cue tones {to augment the 1,000 Hz

Good things do come in small packages. Learn more about the

BROADCAST ELECTRONICS, INC.

A Fillmways Company

8810 Brookville Road, Silver Spring, Maryland 20910 « (301) 588-4983
TWX 710-825-0432
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costs, and improved editing facili-
ties. We kept refining the concept
until we felt we had the ideal
format.”

The IVC-9000 format is based on
a two-head, segmented helical-scan
aproach using two-inch tape. It
provides five longitudinal tracks,
including two high-quality audio
tracks and separate cue, address
and control tracks.

The format was designed from
the start to meet the more demand-
ing PAL and SECAM color broad-
cast standards used in Europe and
elsewhere. The IVC-9000’s perfor-
mance for the less-demanding
NTSC standard therefore is signifi-
cantly better in such areas as color
moire and video signal-to-noise
ratio. The helical format permits
the use of hot-pressed ferrite video
heads with superb electrical charac-
teristics, permitting the use of a
frequency deviation in the 9-12
MHz range. Specifications match
those of quadruplex VIR’s in al-
most every area and exceed them in
some critical areas.

Since the IVC-9000 uses two
rather than four video heads, and
because (in NTSC) each field is
covered by a different head in
successive passes, cyclical errors are
substantially reduced as compared
to quadruplex machines. A totally
new tape tension servo design and
an air-bearing scanner have elimi-
nated the pressure variations along
the video track length that cause
chroma level flutter and dropouts
in some helical-scan VTRs. Track-
ing and interchangeability are also
excellent, says Guisinger, due to
careful servo control design. He
reports a maximum mistracking
error due to worst-case environ-
mental changes of just one mil for
the IVC-9000.

IVC has also met design goals for
reduction of price and operating
costs. The IVC-9000, for which IVC
reports a backlog in excess of
$2,000,000, is priced in the $70,000-
$90,000 range for an NTSC color
unit. The IVC-9000 records at 8
ips, using SO percent less tape than
a 15-ips quad recorder with its
wider video tracks. Guisinger also
points out that head-to-tape contact
is much gentler in the helical for-
mat, permitting longer useful tape
life and a minimum of 1500 hours’
head life.

(Continued on page 57)
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Ganon offers the perfect zoom lens

~ for the camera of your choice

P10 x 20B1

P17 x 3081

P17 x 30B2

PV10x 168

PV17 x 24

More and more people are discover-

ing how significantly superior
Canon Zoom Lenses are for TV
broadcasting purposes. Their
outstanding color characteristics,
even in dim light, is one of the
many reasons why Canon was
chosen for telecasting the Munich
Olympics.

Canon’s wide range of excellent
zoom lenses encompass three
types of operation control—
all-servorized, via flexible cables
and by effortless push-pull rod
control. And it can be attached to

PV10x15

fit and operate with any make of
TV camera.

Shown on this page are only a few
examples of the quality lenses
Canon has available to more than
meet your particular demands.
Specify Canon to stay ahead.

The following are Canon TV Zoom Lenses for the
Plumbicon ® color cameras currently avallable on the
market:

Size of image tube Lens Image format coverad
1%” Plumblcon® | P10 x20B4 17.1x128mm
color camera P17 x 30B1 {21.4mmd)

P17 x 3082

PVY10x 16B1
17 Plumbicon® PV10x15B2 12.8x9.6mm
color camera PV17 x 24B1 (16mmé)

PV 6x18B1

® Reg. TM N.V, Philips of Netherlands.

The Canon TV Lenses Namling System
P10 x 208

|— Glass Compensation for Beam Spliter
Minimum Focal Length

Zoom Ratio

Application
Applications Image Pick-up Tubes
Format
P 21.4mmg 147 Plumbicon
PV 16mme¢ 17 Plumbicon

Apart from the above, Canon has
available TV zoom lenses for 3” or
4-1/2” image orthicon cameras
and can also build special lenses
to fit your requirements.

Canon

@ CANON INC.: 9-9, Ginza 5-chome, Chuo-ku, Tokyo 104, Japan @ CANON U.S.A,, INC.: 10 Nevada Drive, Lake Success, Long Island, New York 11040, U.S.A. (Phone) 516-488- .
6700 @ CANON U.S.A., INC.: 457 Fullerton Ave., EiImhurst, lllincis 60126, U.5.A. {Phone) 312-833.3070 @ CANON OPTICS & BUSINESS MACHINES CQO., INC.: 3113 Wilshire Blvd.,
l.os Angeles, California 90005, U.S.A. @ CANON AMSTERDAM N.V.: Gebouw 70, Schiphol Qost, Holland @ CANON LATIN AMERICA, INC,: Apartado 7022, Panama 5, Panama
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Redesigning
the remote facility

By
Doug C. McDonell

At the time of construction, the author
was the CE at WSPT AM/FM. He is
now an associate of Robert Jones,
Consulting Engineers, LaGrange, I\,

The major rebuilding of a broad-
cast facility can be a welcome
change from the conglomeration of
“Temporary Patch Work” of more
than two decades of operation and
an opportunity to build a showcase
station. This chance came to
WSPT.

When Evans Broadcasting Com-
pany put WIWT (now WSPT) on
the air in 1949 as a 250 Watt
daytimer, FCC Rules required an
engineer to be on duty to take all
readings and actually control the

transmitter. This required a facility
large enough for the duty engineer
as well as the single transmitter and
one rack for equipment.

From the beginning, as now, the
studios were located in a shopping
area while the transmitter was lo-
cated on the cities’ northwest side.
Remote control was added in the
early '50’s with that change in
operator rules.

The station was built in the
theory of the day, with the tower a
distance at least as far from the
building as the tower was high.
Obviously in case the tower fell, it
could not sirike the building.

The first improvement came with
an increase in power to 1000 Watts
in 1958. The only real change at
this time was a new transmitter to
provide the higher power.

FM was added in 1962 with 15
kW ERP and a horizontal only
antenna. This was thought suffi-
cient for the time and did serve
quite well, providing a background
music source sponsored by a local
grocery chain. The FM equipment
took the space formerly occupied by
the duty engineer and didn’t leave
much space for work.

In the late '60’s it was seen that
both building and equipment main-
tenance was becoming more diffi-
cult and that some of the original
FM equipment was not holding up

Management Highlights

Sooner or later that remote site will get you. When it looks like it might,

you'll want to consider referring to this article for ideas and plans. And as

the residential areas move toward the site, the ecological aspects will be

even more important.
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well. The 20 year old wood frame
construction and fiber board walls
no longer provided a “clean” at-
mosphere for the equipment.

Remote Site
Overhaul

Through the advice of Consulting
Engineer Robert Jones and the
foresight of company president
Peter A. Barnard, a decision was
made to make major changes in
both the AM and FM stations.
After a complete discussion of all
avenues of travel it was decided to
begin from the ground-up, using
only that equipment which could be
expected to function satisfactorily
for years into the future.

With these guide lines in mind, it
was planned to increase the power
of the FM, install a new antenna
and taller tower, as well as to
construct a new transmitter build-
ing.

The possibility of moving to a
new site was investigated since the
original site had become the center
of a residential area with the ex-
pansion of the city. A location west
of a river which bisects the city was
ruled out because of distance from
the studio on the north side. And
since there is only one bridge at the
heart of the shopping area, it is
sometimes difficult to make a
speedy trip through town. Locating
an adequate site at a reasonable
distance was also a factor to the
south and northwest. The Stevens
Point airport blocked locations to
the east and northeast. Thus the
original property continued to serve
as the WSPT transmitter site.

Looking at the equipment at
hand, it was obvious that some
items would be satisfactory in the
new operation. This included the
AM transmitter (a BC-1T), the
audio limiting equipment, and the
rack cabinet. Each transmitter had

BROADCAST ENGINEERING
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been remotely controlled by a sepa-
rate system with the associated
mechanical problems and the cost
of four pairs of control lines. How-
ever, the FM transmitter was un-
stable and unreliable, but expected
to last until application was made
to the FCC and the construction
was begun.

Since the unwieldy remote con-
trol systems were the most easily
solved problem, a new Moseley Sys-
tem was purchased and installed.
This was done early to allow time
to design and construct interface
units for the transmitters and pro-
vide thoughts on what else could be
installed in the new building.

Fig. 1 The WSPT AM/FM remote site
after redesigning and rebuilding.

Fig. 2 The building is 12 feet from the
tower. An insulated quarter wave stub
was used for isolation with the bottom
bonding point at the building exit.
From there it was tied to the ground
system with 3-inch copper strap.

December, 1973

Building
Considerations

Going into the summer, the FCC
paper work was being completed,
replacement equipment was being
selected and bids were solicited on
the building itself. Because of
severe cracking of the concrete floor
in the old building, extensive dis-
cussion was held on ways to prevent
this in the new building. The design
contractor chose a monolithic or
“floating” reinforced concrete slab
with assurances it would not crack.
To this date it has not.

Several types of construction were
investigated including concrete
block, wood frame and metal. From
a cost and maintenance standpoint,
a metal building was selected. It is
interesting to note that this type of
pre-tfab building was less expensive
than comparable buildings of other
construction. It also made a very
attractive and serviceable building.

One of two hitches in the plan-
ning finally showed up. The old
transmitter was becoming even
more difficult to keep on the air
and the cost of repair and lost air
time made it imperative to replace
it “now”. When looking for a re-
placement, several items were
checked, including the brand and
power level. Ample literature and
specifications were secured and re-
quests for bids were made to
several manufacturers. A Gates
transmitter was finally selected.

Because it was necessary to oper-
ate at 5 kW TPO (that already
authorized for 15 kW ERP) pend-
ing FCC action on our applications,
an investigation showed a 10 kW
transmitter could be operated at
half power. More difficulty was
expected trying to operate a 20 kW
at the lower power and it was felt
buying a S kW transmitter now and
then replacing it in several months
was foolish. This meant that, after
approval, a maximum ERP of 50
kW would be obtained with an 11
bay antenna and the 10 kW trans-
mitter. A larger antenna to gain
additional ERP was thought to be
impractical.
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Since several other area stations
operated at 100 kW, a study was
made on the effects of doubling the
power. From the FCC 50/50 chart,
the distance gained would be about
4 miles!!! After consultation with
Barnard and Jones, it was decided
to apply to the FCC for 50 kW
ERP with a circular polarized an-
tenna and purchase the 10 kW
transmitter.

The new unit arrived, tuned and
tested for a 5 kW operation. After
a long nights work and much re-
bending of Heliax, the FCC was
notified that a new transmitter had
been installed. This unit would
later be retuned for 10 kW in the
new installation.

On The Way Up

The second hitch was with the
FAA. An earlier attempt to increase
height to 600 feet was rebuffed by
FAA concern about commercial
traffic into the local airport. Since
that time a centrally located re-
gional airport opened 20 miles
north of town and it was expected
that most commercial objections
would be overcome.

We knew 600 feet was not possi-
ble because of FAA restrictions to
IFR traffic at the Stevens Point
Airport, but we still wanted an
increase in tower height above 240
feet. We had requested a tower 488
feet tall to provide a 1/2 wave on
the AM frequency and to get the
FM antenna as high as possible.
However, there was still sufficient
objection from area pilots and the
FAA. So in consultation with the
FAA staff, we settled for a 400 foot
tower, which, incidentally, provided
one of the stronger sounding sta-
tions in the state on both AM and
FM.

By the time construction permits
were issued by the FCC, -the equip-
ment purchases had been made and
delivery was scheduled. The coordi-
nation of the various subcontractors
went smoothly and deliveries were
very close to being on schedule.

In the original 1948 installation,
the tower was located off center on
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Fig. 3 Inside arrangement of the WSPT remote facility.

the square lot. With the new 400
footer, the tower was centered,
since the guy wires needed the
entire distance to the boundaries to
support the tower. However, during
construction the two structures were
only 30 feet apart.

Trying to erect a new tower,
install an FM antenna and build a
new building while remaining on
the air seemed easy.....at first.

The WSPT transmitter was not
capable of reducing power from the
licensed 1 kW and even by detun-
ing as much as possible, the new
tower and drag lines were quite
“hot” with RF. At critical heights
of construction it was necessary to
shut down the AM. However, little
time on the air was lost ‘and at no
time did both the AM and FM
leave the air simultaneously. In
retrospect, if the same type of
rebuilding is used at other stations
in the future, it would be advisable
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to rig a temporary AM antenna to
prevent RF burns to the tower
crew.

The 11 bay circular antenna was
mounted near the top and fed with
3-inch Heliax. Because the base
impedance of the tower was quite
high, Austin type transformers were
used to get AC to the lights and
antenna heaters.

The building itself was con-
structed 12 feet from the tower pier
to provide a direct route for the
transmission lines, saving quite a
sum of money in Heliax alone.

The FM transmission line leaves
the building through the wall and
goes directly up the tower. An
insulated quarterwave stub was
used for isolation with the bottom
bonding point at the building exit.
From there it tied to the ground
system with 3-inch copper strap.

All nitrogen fittings were inside
the building and the tank was

www americanradiohistorv com

located in a conveniently vacant
corner. The AM tuning unit was
mounted inside the transmitter
building with the RF lead going
through a porcelain bowl insulator
to the tower. This way, all work on
the tuning unit, such as resistance
measurements and maintenance,
can be handled from inside. With
Wisconsin winters sometimes ap-
proaching 30 degrees below zero,
this was considered a necessity.

An item of concern was the
possibility of ice or other materials
falling and damaging the roof or
even breaking through it. The
building supplier convinced us that
because of the metal roof, the
likelihood of this happening was
quite rare. With proper antenna
maintenance there should never be
anything on the tower which could
break loose.

Equipment placement in the
building was quite typical. All in-
terconnecting wiring was done
through overhead electrical conduit.
This method is preferred because of
neatness and the elimination of the
“catchall” trench. Separate con-
duits were. used for audio, control
and AC. Careful attention was paid
to this separation to prevent future
problems. All transmitter control
was done through the remote con-
trol system and used 24 Volt DC
relays.

Ventilation uses the ‘‘force feed”
method where the hot air is ex-
hausted into the building and then
the entire building is ventilated.
Because of the high heat output of
a 10 kW transmitter, this was not
necessarily the best method. -Addi-
tional duct work had to be installed
later to guide the heat from the FM
transmitter to the exhaust fan. This
did prove more satisfactory, but
still not as good as a direct exhaust
outside. Louvers were used to allow
outside air into the buildings.

Included in the “new” WSPT are
three generations of style. The ori-
ginal rack cabinet of 1949, the AM
transmitter of 1958 and the new
FM transmitter.

As a final touch, a white picket
fence was installed around the
tower itself and a lawn planted
around the building to provide a
showcase remote site of which
WSPT can be justly proud. [
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Olaliom.. Station

Teletype Alarm System
For Automated Stations

Many broadcast automation
systems 1in operation today utilize
the Teletype Corp. Model 33 as a
terminal device for input/output or
logging. The ASCII coding which
most of these teletypes use have
enticed broadcasters to create in-
genious methods of control or
alarm while logging the days pro-
gramming.

The simplest procedure for sys-
tems which have Verified Encode
Logging (teletype message directly
recorded on control track of pro-
gram tape) is to type the “BELL”
character into the encode logging
message. If a series of “BELL"
characters are encoded onto a
particular tape, the Logging Tele-
type will respond accordingly when
the tape is played on the air and is

logged. This 1s usually adequate to
awaken any bored operator. But if
a system runs as well as ours does,
little attention is given to the “Mon-
ster’” and therefore an alarm mes-
sage such as this can be easily
ignored.

The teletype alarm which was
built to be used with our Schafer
8000 system is a little more compli-
cated than the ‘‘Bell Message”
technique but has the advantage
that it must be reset manually.
Construction is simple and could
easily be built from spare parts.
Alarming occurs when the teletype
attempts to print the character
“X-OFF", The printing of this
character causes the activation of a
single-pole, double-throw switch in
the teletype. The rotor of this
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switch is at ground potential, the
normally-closed contact is con-
nected to the teletype reader con-
trol, and the normally-open contact
is not used in our Model 33’s as
delivered. The alarm circuitry is
connected to this unused normally-
open contact. Therefore, when the
teletype prints the ““X-OFF’’ charac-
ter, the switch makes momentarily
and fires the alarm. Holding con-
tacts on the alarm relay keep it
sounding until the reset button is
pushed.

Since the Schafer 8000 has a
MESSAGE FILE in its soft-ware,
some messages were modified (i.e.,
SILENCE, SET TIME, BUSY,
RECOVERY, etc.) to cause the
X-OFF to be printed when these
critical messages were logged. Our
system has some other unique
modifications which use this alarm
technique. One of these is a logging
message which tells the operator
that a carousel tray is empty as
soon as it cues to the empty tray
(minutes prior to its actual air call).

With a little imagination it’s
possible to use this alarm so the
automation system will work for the
broadcaster instead of being cursed
by him.

Steve Hundt
Engineer
WFAH Radio
Alliance, Ohio

Antenna Switch
Reduces Down Time

Those AM stations fortunate
enough to have an alternate main
or standby transmitter might be
able to further reduce down time or
allow daytime transmitter mainte-
nance with automatic antenna
switching as shown in the schema-
tic.

Cross switching with an RF con-
tactor between a dummy load and
the antenna ensures a load to both
transmitters at all times, and pro-
vides minimum loss of time during
change over.

The EF Johnson type 145-102-13,
DPDT RF contactor, rated at 25
amps, 17 KV peak can be used for
low power applications. The type
145-202-13, DPDT RF contactor
rated at 25 amps and 22 KV peak
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V.0.V. ENDS
'BASEBAND
'WASTE AND
REDUGES
' MICROWAVE
POLLUTION

Now there’s no longer a need to
have separaté microwave . sys-
tems for video and voice trans-
mission. With Coastcom’s Voice

Over Video(V.0.V.)system you

can intermix data, telemetry,
and voice signals with broadcast
quality video on the same micro-
wave baseband.

The result? A marked increase
in operating efficiency and lower
equipment costs with little or no
modification of existing systems.

VOV is the ideal way to add data

and voice transmission to your

ETV, law enforcement or medi-
cal microwave.

The system’s extensive process-
‘ing, level regulation, and quality
filtering eliminate video inter-
ference.

If your school, government, or
business needs more trans-
mission. capability, don’t add
another microwave or cable sys-
tem, add V.0.V. and use all of
your present baseband.

Write or call today for full details
and prices. .
Telephone: 415/825-7500

-Coastcom - Suon

2346 Stanwell Drive - ﬂﬂ m&m
Concord, Calif. 94520__

Coastcom
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can be used at higher power levels.

Both are latching type contactors,
with auxiliary micro switches that
can be used for status lights. These
units are available with either 220V
(standard) or 110V coils.

Although automatic antenna
switching of the type described does
provide a wider safety margin than
manual switches, the equipment
should be constructed in a cage or
behind a safety shield, in accord-
ance with FCC standards.

Dummy Load Antenna

Transmitter
B

Transmitter
A

Cross
Strap Contactor

Simultaneous operation of two
nearby AM transmitters often
causes a ‘“‘beat” between the two
oscillators due to feedback through
either or both transmitters. This
can usually be corrected by off-
setting the oscillators by a few
cycles.

M. W. Massey
Field Service Dept.
Gates Radio Co.
Quincy, I,

Visual Indicator
For Tape Signal

When an Auxiliary Cue pulse is
recorded on a Tapecaster 700 series
machine, there is no visual indica-
tion that the signal actually went on
the tape. If there was doubt about
a cart, our only way of testing was
to play it over the air.

This circuit has saved many such
hassles. It is connected to the out-
put of the 150 Hz playback detec-
tor, and indicates when the cart
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PIN 16
RELAY O—
BOARD

#327 BULB

2N5058

PIN 4
RELAY ©
BOARD

AN
271KQ

machine is receiving a 150 Hz
Auxiliary Cue tone. Since it draws
only 1 ma from the detector, it can
be connected without disturbing
other equipment in the system. The
transistor may be replaced with a
2N2219 or 2N3053.

John A. Beckett

WGTS-FM

Takoma Pk., Md.

KPEN Solves An
All Too Common
Stereo Problem

Even though equipped with an
extremely complex and expensive
program control amplifier consist-
ing of cascaded AGC, limiter, and
clipper, our transmitter still pro-
duced occasional overimodulation
on excessive high-frequency pro-
gram material, an all-too-common
FM stereo problem.

We re-equalized all tape decks
and recorders, checked cartridges,
and even installed “scratch filter”
rolloff devices for temporary high-
frequency response control, but
were unable to completely eliminate
the problem, which was hindered
by the fact that our format is half-
popular, half-classical.

The classical records didn’t seem
to be cut with the ‘“‘sizzle’” that
afflicted many pop discs, but at-
taining consistent peak modulation
levels with classical records would
be difficult if the limiter output
were set for optimum ‘“‘pop” pro-
gramming levels.

The ‘‘scratch filters” were very
effective, but only if each individual
operator remembered to use them,
and to return them to normal when
necessary. And the automation unit
could decide which cart to play, but
couldn’t begin to come to grips
with a little black knob marked
““Hi-Freq. Atten.”” So I reasoned
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that what we needed must operate
by itself, and not reduce all pro-
gram material to an automatic
response ceiling below the over-
modulation point. 1 designed and
installed an economical substitute
in under three hours which has
proved surprisingly satisfactory.

The low-impedance output of our
control board is fed by balanced
lines to the input of Telco trans-
formers. Across the line for each
channel is connected about a 1.8
ufd non-polarized capacitor to
ground, in series with a light-
dependent resistor. The two LDR’s
are positioned around an NE-51H
neon bulb, connected to the plate
of the output tube of a 3-Watt
utility amplifier through a 50K
dropping resistor and a .05 ufd
capacitor.

The amp is fed with a composite
pre-emphasized mono signal mixed
from the two audio channels. When
the high-frequency material be-
comes excessive, the neon light be-
comes illuminated, and the resis-
tance of the LDR’s changes from
several hundred thousand ohms to
a couple of hundred ohms resis-
tance. Some of the high-frequency
audio is then shunted through the
1.8 ufd capacitor to ground.

Values were chosen experimental-
ly, taking into consideration the
impedances of our particular set-
up. Steady-state high-frequency sine
waves which would have caused
over 133 percent modulation now
register between 90—100 percent.
However, both the modulation
monitor and a wide-band scope
show that the first cycle of tran-
sients like cymbals will sometimes
overshoot, but for a half-hour at a
time thé mod meter always peaks
out just under 100 percent. Only in
a direct A - B from ‘‘air’” to
“program’’ will the slightest dif-
ference in apparent audio response
be evident.

A listener with state-of-the-art
equipment and electrostatic head-
phones reported that our signal
seemed just as bright and clean and
undistorted with the device in place
as it had been before installation.

Stephen R. Waldee
Program Dir.

KPEN

Mountain View, Cal.

December, 1973

1.8 F TELCO
100K LEFT CHANNEL
FROM
CONSOLE \ LDR
(L0-Z)

1.8 4F
RIGHT CHANNEL

E

"~ TO PLATE OF
OUTPUT TUBE

NE-51H

orlape Heads
Head for TABER

At Taber you get precision work, quality results and low price .. .
unmatched by any other audio head manufacturer.

We will install three new heads in your full track Ampex assembly
for only $112.00...5cully at $222.00. Or, wear permitting, an Ampex
or Scully three head reconditioned assembly for only $45.00.

VTR audio is priced at only $350.00 for
four new heads installed, or $100.00 for
four reconditioned heads, (Add $35.00 if
~ monijtor post needs lapping.)

Loaner assemblies are available,

+ For ﬁéads, head for Taber
source available.

. the best

ar free bmthure.‘

A'ER Manufacturing & Eng'”ge”"g CEmRAng

2081 Edison Ave: @a@ Leandro, Ca, 94577 (415) 635-3831
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PEOPLE i e e

Broadcast

American Data Corporation announces the appointment
of Dave Spindle as regional sales manager for south-
western US and Puerto Rico. He was formerly with
Graveo and has been CE at WLXT and WTCG TV.
Russell Trevillan assigned to southwestern US after
similar position in same area with Telemet. He’ll be
located in Dallas. And Joe Rosswog up to senior develop-
ment engineer for TV products after a tour in R&D with
Vital. Parent company is Airpax....

The promotion of Seott E. Goff to product sales
manager, video products, has been announced by 3M
Company’s Mincom Division....Also for 3M’s Mincom Divi-
sion, David A. Bixler has been promoted to product sales
supervisor, test and instrumentation products....James
Andrews has been appointed marketing manager for
Conrac Corporation’s Turner Division....David E. Fischer
has joined the Corporate Research and Development staff
of Superior Continental Corp. in the capacity of Transmis-
sion Systems Engineer.

James V. Ball has been elected Vice President of
Research and Development by the Board of Directors of
INTERDESIGN, INC....Harry Neil, marketing manager of
MOS integrated circuits for Nortec, has joined Signetics
Corp. as product marketing manager for bi-polar memo-

Handle up to 600 feet of
¥2” 0.D. cable on this

. low-cost reel on wheels.
Solid steel construction for
years of service. Easy
crank rewinding. Adjustable
drag and brake control.
Steel disc wheels with
rubber tires.

Send for complete catalog of
standard and custom-built

reels to handle cable for
broadcast equipment.

HANNAY

REELS

CLIFFORD B. HANNAY & SON, INC., WESTERLO, NEW YORK 12193
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ries....Koss Corporation has named Guido Francolueci to
the post of national sales manager-stereophones, and Fred
Forbes has been appointed to the new position of national
sales manager, safety products division....Audiotronics
Corp. announced the appointment of Solbert (Sol) Green
as a Distriet Manager for the Audio Division.

Norman L. McLean, founder and president of Turmac
Industries Ltd., Lachine, Que., and vice president of
Anixter Bros., Inc., has been elected to the board of
directors of Anixter Bros....Jack Kent Cooke has been
elected chairman and chief executive officer of Tele-
PrompTer. The appointment of George Rivers to the post
of Director of Product Plagning and New Business
Development has been announced by the Systematics
Division of General Instrument Corp....Scientific-Atlanta,
Inc. has announced the appointment of Robert Holman as
Regional Manager of the newly formed Rocky Mountain
Region with offices located in Denver, Colo.

Shure Brothers Inc. has announced the promotion of
four executives within the company’s domestic and inter-
national sales departments: Kenneth R. Reichel, formerly
product manager, has been named sales engineering
manager. Jerry H. Schroeder has been promoted from his
former position as a manufacturer salesman to assistant
manufacturer sales manager. John Santes, formerly an
export salesman, has been named a regional sales manager
in the international sales department. Charles R. Asher
has also been promoted from export salesman to a
regional sales manager.

Lynn J. Davis has been appointed o National Accounts
Manager for the OEM Division of ADC Products....Mark
J. Stanek, Ph. D, has been named vice president, research

STEREO

®Scully

FLUTTER BAR
RECONDITIONING

FOR OLDER MODELS:
POLE PIECES
CAPS W/GUIDES
REPLACEMENT HEADS

NON-POPPING GATE
SPRING MODIFICATION

DIRECT REPLACEMENT HEADS

MMI HEADS EQUAL OR EXCEED
ORIGINAL EQUIPMENT SPECS.

SEND US YOUR ASSEMBLY. We will ultrasonically
clean everything — install new heads if yours cannot
be relapped — replace any worn or missing minor hard-
ware — adjust — test — ship back PRE-PAID your
assembly {not some other),

36 HOUR SERVICE — LOANERS AVAILABLE

INSTALL YOURSELF. Buy MMI heads with com-
plete written and pictorial instructions.

JMINNEAPOLIS ﬁf/ﬁ N MAGNE TICS VG, /

MINNEAPOLIS, MINN 55420

8125 PLEASANT AVE SO
(6i2) BB4-7393
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and development, and corporate officer of Sigmaform....
Richard L. Bloch, chairman of the board of Filmways, Inc.,
announced the appointment of Andrew Szegda as presi-
dent of Broadcast Electronics, Inc., a Filmways subsidiary
....The Selectronics Division of Oak Industries has an-
nounced the appointments of James C. Wells as vice
president and general manager, and William J. Cole as
vice president, marketing.

CATV

Cable Information Systems announced the appointment
of Theodore Baum as Vice President-Corporate Develop-
ment....Warner Cable of Kingsport has promoted Rudy
Hall to the post of chief technician...Warner Cable Corp.,
the cable television subsidiary of Warner Communications
Ine. (WCI), has named Donald Giesler district plant
manager for all Warner Cable plant operations in its
systems in Kingsport, Greenville and Erwin, Tenn. and
Abingdon, Saltville and Galax, Va...Warner Cable Corp.
has also named Gene Kois as program director for Warner
Cable of Canton, Ohio.

Independent Cable, Inc. announced the appointment of
Dr. Norman R. Bodine as Vice President—Engineering,
and A. W. Herman as Vice President—Marketing and
Sales....Cable Information Systems, Inc. announced the
appointment of Ira Katz as General Manager of Good-Vue
CATYV, Inc....TeleCable Corporation has announced the
appointment of Nicholas E. Weorth to the position of
Director of Engineering....Edwin W. Maneval, formerly
Anixter-Pruzan’s CATV sales representative in the Upper
Midwest, has been transferred to the firm's Seattle
headquarters. Maneval will serve CATV as well as
telephone companies in Washington and Oregon.

Richard J. Thorpe has been appointed to the new
position of Product Sales Manager for the CATV Equip-
ment & Installation Operation of GTE Sylvania Incorpo-
rated....Two organizational changes have been made in the
Wire and Cable Group of Superior Continental Corp. Joel
Reece, former general manager of Superior Cable Divi-
sion, moves up to Director of Manufacturing, Wire and
Cable. Edward E. Schott becomes general manager of
Superior Cable Division.

C-COR Electronics, Inc. announces the appointment of
Curtis “Fred” Cannington as south-eastern regional sales
manager for cable television products, Willard S. Trucken-
miller has been appointed to the newly created position of
Customer Service Manager for both cable television and
industrial products, and Edward J. Robinson has joined
the State College, Pa.-based Cable TV Equipment manu-
facturer as Personnel Manager.

Radio-TV

Promotions to newly-created positions in the engineer-
ing departments of KSD-TV and KSD Radio have been
announced. J. E. Risk, chief engineer for the stations, has
been promoted to director of engineering for both KSD-
TV and KSD Radio as well as for KOAT-TV, Albuquer-
que, N.M. Monte L. Walpole, an engineering supervisor at
KSD-TV, who has been promoted to manager of engineer-
ing for KSD-TV; and Johannes Oelke, an engineering
supervisor at KSD Radio, who has been promoted to
manager of engineering for KSD Radio.

KFXM (San Bernardino, Cal.) is happy to announce the
appointment of Ted Brown as its’ new midnight to 6 AM
DJ....Jack Sumroy, vice president of programming at
WSNL-TV, Channel 67 UHF has announced the appoint-
ment of Albert Becker as the ‘station’s new production
manager.

December, 1973

“l jumped from tugboat
to television

after | gotmy
First Class FCC License”

What do you do with your off-duty hours if you work in the engine
room of a tugboat ? Well, if you're Richard Kihn of Anahuac, Texas,
you learn electronics with CIE. As he tells it: “Even before | finished
my course, | passed my First Class FCC License exam and landed
a job as broadcast engineer with KFDM-TV in Beaumont, Texas.
Then in my first year at KFDM, | finished my CIE course, earned
two raises and became a “two-car’ family! Not bad for an ex-
tugboat hand! “I'd recommend Cleveland Institute of Electronics
to anybody interested in broadcasting.”

You need an FCC ticket to move ahead in broadcasting, and
five out of CIE's seven career courses prepare you to “‘sit for'’ the
Government FCC Commercial License exam. In a recent survey of
787 CIE graduates, better than 9 out of 10 CIE grads passed the
Governiment FCC License examinations. That's why CIE can offer
this famous Money-Back Warranty :

When you complete any CIE licensing course you'll get your FCC

License or be entitled to a full refund of all tuition paid. This

warranty is valid during the completion time allowed for your

course, You get your FCC License . .. or your money back.

Send coupon below for FREE book. For your convenience, we
will try to have a representative call. If coupon is missing, write:
Cleveland Institute of Electronics, Inc., 1776 E. 17th St., Cleveland,
Ohio 44114,

Approved Under G. 1. Bill
All CIE career courses are approved for educational benefits
under the G.I. Bill. If you are a Veteran or in service now, check
box for G.I. Bill information.

MAIL COUPON TODAY FﬁR FREE BOOK

Howlogela
Commoercial
FCC License

1
| CI Cleveland Institute |
I = of Electronics, Inec. |
| #1776 East 17th Street, Cleveland, Ohio 44114 |
l Accredited Member National Home Study Council |
| Please send me your FREE book, |
I "How To Get A Commercial FCC License.” :
I Name {
{ (please print) |
| Address l
| |
| City |
I |
| State Zip Age |
| Veterans and Servicemen: I
} |'_'| Check here for G.I. Bill information. BE-85 =
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INDUSTRY ACCEPTANCE

CHANNEL TWO TELEVISION COMPANY

ERCTV

July 13, 1972

Mr. Morris T. Covington

Director of Research

Taft Communications Systems, Inc.
4808 San Felipe Road

Houston, Texas 77027

Dear Morris:

This Tong overdue letter will let you know how very pleased we are
with the continuing good service from our Taft Audio Distribution
Amlifiers.

As you know, I had six of these amplifiers on the test bench for six
weeks and abused them in every way possible. @ did not experience a
single failure; in addition, they held their specifications in every
wWay.

I had evaluated several "well-known" distribution amplifiers before
I tested the Taft DA, and I knew then that this was the DA for us.
It is right in every way: size, individual power supply, number of
outputs and performance. After several months of hard and
continuous service, I am sti11 well pleased with all fifty two of
them.

I will recommend your Model 5002 Audio Distribution Amplifier, and

hookreyie

Transistor-Transistor Logic, by George Flynn, has
been written to provide the reader with the background
needed to understand the operation of integrated
circuit devices. With a good understanding of the basic
devices, it is possible to work with the logic systems
that have invaded the communications industry.

Chapter 1 discusses the digital families of which
transistor-transistor logic, or TTL, is a part. It also
covers the basic units—the gate, the various basic
circuits, and the voltage and current requitements. The
next five chapters discuss the different types of circuits
used in a logic system, while Chapter 7 explains the
mathematics used in TTL. Chapters 8 and 9 examine
the devices and methods used to determine information
priority and storage. Chapter 10 discusses how TTL
logic can be joined to other type circuits and logic

families.

The final chapters are concerned with how fast TTL
logic will operate, how many units can be combined in
a single 1C package, and how basic counting and data
transmission systems work. Appendices and a glossary
are provided to further understanding of gates, flip-
flops, counters, logic numbering, and power systems.

A design engineer or service technician, needing an
understanding of the internal and external circuit
construction of logic devices, will find the information
in this book an invaluable aid.

This book is available through Howard W. Sams &
Co., Inc., Indianapolis, Ind.

For More Details Circle (85) on Reply Card

altso your Model 4002 Monitor/Power Amplifier without a moment's hesitation.

Yours yery tru'ly%
Ao o

William E. Thomson
Audio Engineer

Note these unique features of the Taft Modél 02
Audio Distribution Amplifier:

Television Measurement Techniques, writien by L.
E. Weaver, is a review of the techniques and equip-
ment used in the checking and standardization of the
apparatus in television signal chains, from soutce to
transmitter.

This monograph fills a gap in the literature on
television technology. It includes a great deal of
material previously accessible only with difficulty, and
All integrated circuits for very efficient a certain amount of original work. Although a com-
operation —units may be stacked without air parative approach is made to available methods, with
spaces _ _ _ emphasis on local and national differences, the techni-
(g) _Cr)utpu; levelrlts corétllngo:.lsw mor}[ltored ques advocated are, wherever applicable, the ones
(9) Two year parts and labor warranty recommended by those-international broadcasting
bodies which for years have been working to achieve
world-wide agreement on standards of quality, equip-
ment and procedures.

This book is written from the point of view of the
television broadcast engineer, though much of the
material is directly applicable to related fields, such as
closed-circuit television for educational and industrial
purposes. Like other books in the IEE Monograph
Series, it is intended for the professional engineer and
those in training.

This book is available through Peter Peregrinus Ltd.,
London, England.
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{1) 18 isolated 600 ohm outputs (80 db)
(2) 20-KHZ =+ .25 db, .25% total distortion
(with “EQ" and “'Rolloff” in flat position)

(3) Equalization and Rolioff feature provided
for signal conditioning before distribution

) Input and outputs are balanced

) 20 db gain (can be increased to 40 db)

)

)

(4
(5
(6) Noise better than 80 db below 0 dbm signal
(7

New Price: $295.00 (includes input transformer —
specify 150, 600 or 15K input impedance)

If you are interested in evaluating the 5002, call us
collect or check the information card.

BETHAMNY INTERMNATIONAL, INC.

5750 Bintliff, Suite 201
Houston, Texas 77036
Phone: (713) 783-1260

" Formerly
COMMUMICATION SYSTEMS, INC.
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WEW PRODUGTS

TV Color Contrast
Evaluator Kit

Imero Fiorentino Associates, TV
Lighting Consultants of New York,
Las Vegas and Hollywood, have de-
signed a new Color Contrast Evalu-
ator Kit. Its purpose is to facilitate
good separation of all scenic com-
ponents when shown on color or
black-and-white television systems
and to insure that all colors used are
within the limitations of ‘the TV
system.

Scenic elements are viewed through
a specially-formulated, decolorizing
filter; comparison is then made with
the chips on the IFA Grey Scale
which is included. Full instructions
explain the requirements of the TV
system and how to obtain optimum
picture quality.

Designers, Graphic Artists, Art
Directors and Lighting Designers will
all find the Kit an invaluable tool in
either film or television production.

Cost of the complete kit is $19.50
including postage.

For More Details Circle (60) on Reply Card

Mixer System

The QM-8 Mixer System f{rom
Quantum Audioe is designed for re-
cording, production or sound rein-
forcement. Its small size (19"x19"x7")
and light weight (37 lbs) make the
new QM-8 console equally at home as
a permanently installed console or as

a portable remote unit.

The QM-8 contains all the features
and functions of a full size console, All
inputs are XL type female connectors.
Mic inputs are 200 Ohms balanced,
line inputs 10K Ohms unbalanced.
Buss outputs are XL type male con-
nectors. Monitor outputs on ' inch
phone jacks. The electronics in QM-8
were designed and evaluated over a 2
year period before being placed in
production.

Designed for stereo or quad opera-
tion, the 8x4 console includes monitor-
ing and headphone cue systems. The
input module contains high and low
frequency selector switches and high
and low frequency boost-cut controls.
An input selector switch selects the
signal for the module and controls
microphone pre-amp gain. A pan
selector switch that switches pan pot
operation to front or rear. Buss as-

SAVE UPTO

50%

IN HELICAL - SCAN TAPE
AND HEADWEAR WITH
THE AUTOWINDER

Model R-1

for EIAJ 1/2”

AND REDUCE
REWIND TIME 80%

Video tapes are not lifted away from the
heads during rewind. Thus, both tape &
heads are unnecessarily scraped. Now you
can eliminate this damage & simultaneously
rewind an hour’s tape in about a minute...
with a smoother wind, preventing edge-dam-
age, too. The R-1 operates unattended with
automatic slowing & shutoff. Rewinds 4"
& %" audio tape, too. Maintenance free.
Lasts for years,

Ultra Audio Products
BOX 921 BEVERLY HILLS, CALIF, 90213
{213) 8491433

~ Request Bulletin No. BE-123 .
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Send only
the best.

Only the best is good enough. And that's exactly what you get with
CBS Laboratories power twins, Audimax and Volumax. Audimax
delivers a distortion free signal by eliminating thumping, background
“swish-up” and audio “holes.” And Volumax prevents overmodula-

tion and permits maximum per-watt coverage power. The power
twins! From CBS Laboratories, of Course. . &« . . L

_ ﬁD:wsmM:fCéiumf)l&Bm&dta‘sl s L e e
207 igh Ridge Road,Stamiord, Comnecticur 06905
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Broadcasters’ Choice:

Spcit’s'ter“]“ﬁvux
A77 Mark III-B

¢ Lifetime guarantee

e Takes 101%” reels & NAB hubs

» Standard & Dolby versions
e Superb specs & performance

Spotmaster and Revox have joined forces
to deveiop this ruggedized, rack-mounted
version of the A77 stereo recorder specifi-
cally for broadcast use. Choose the standard
version, or the Dolby model with its in-
credible 70 dB S/N ratio. All basic parts
except heads, capstan and pressure roller
are guaranteed for life. Your choice of 2-
or 4-track stereo operation at 7-1/2 and
3-3/4 ips. Other speeds, full-track heads,
accessories optional. Call or write:

BROADCAST ELECTRONICS, INC.

A Filmways Company
8810 Brookville Rd., Silver Spring, Md. 20910
(301) 588-4983 « TWX 710-825-0432
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WEW PRODUCTS

signment switches an echo send con-
trol, and a slide pot module level
control.

Low frequency equalization at
+12dB max at 50Hz or 200 Hz. High
frequency equalization at +12dB at
3kHz or 10kHz. Output at +18dBm
before clipping. S/N ratio is 70dB.
Response +1dB 20-20,000 Hz.
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Video, Audio Pulse
Distribution Modules

Cooke Engineering Co. has intro-
duced a new series of broadeast quali-
ty audio, video and pulse distribution
modules called the DYNA-MITES.
Small and powerful, they have the
exacting specifications for advanced
studio use, and they are priced low
enough for the smallest CCTV in-
stallation. All modules feature plug-in
construction with self-contained
power supplies.

Six DYNA-MITES are offered as
follows: Video Distribution Amplifier,
Video Equalization Amplifier, Pulse
Distribution Amplifier, Audio Pre-

l Symbol of

Test Tape Excellence

Standard Tape Laboratory holds the well-earned
distinction of being the leading supplier of time-proven

test tapes in the U.S.

As a completely independent standards laboratory, STL
offers unmatched reputability, dependability and
objective service to leading studios, major manufacturers

and governments.

STL test tapes are distributed exclusively by TABER
Manufacturing & Engineering Co.

m STANDARD TAPE LABORATORY, Inc.

2081 Edison Avenue
San Leandro, CA 94577
(415) 635-3805

50
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amplifier, Audio Monitor Amplifier,
and Audio Distribution Amplifier.
Each module measures only 1% high,

4Y;" wide, and 6” deep. A rack mount
housing permits installation of any 4
modules in only 1%” by 19" of rack
space.
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Tower Lighting Kit

Moseley Associates, Inc. is now
offering their new Model TLK-2
Tower Light Kit, which provides in-
ductive sampling of any AC current in
the range of 2 amperes to 50 amperes.
The current sampling loop need only
be installed around one side of the AC
line.

Direct connection is not required to
the AC circuit of the tower, or any
other current-drawing devices.
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Digilog Mixer

For the first time ever, anywhere,
OMNIX is offering the only digitally
operated mix amplifier. No LDR’s, No
FET’s, No differential amplifiers. All
mixing is performed with resistors.
Therefore the crossfade linearity is
within 1 percent.

No linearizing circuits are required
so setup is super easy. Phase shift
over the fade is less than 2 percent,
and frequency response is relatively
constant. Dynamic range is 38 dB.
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Low Cost
Dual Trace Scope

Tektronix, Inc. announces the TELr
EQUIPMENT* D75. At $1375 it's one
of the lowest priced dual trace, 50
MHz, portable, delayed sweep oscillo-
scopes on the market.

Portability is optimized in the small
sized, horizontal configured package

BROADCAST ENGINEERING
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(6.4” high, 15” wide, 18.6” deep). This
lightweight, portable oscilloscope
(25.5 lbs) carries conveniently in a
taxi or subway and fits easily under
an airplane seat or in the trunk of a
compact automobile.

The D75 was designed with trouble-
shooting in mind. The multi-position
tilt handle (15 positions), when placed
in the forward position, allows the
D75 to be handcarried very easily.
The tilt handle feature also permits
optimizing display viewing from vari-
ous angles.

For low amplitude measurements,
the 50 MHz dual-channel, vertical
amplifiers have deflection factors
starting at 5 mV/div, accurate within
3%. For measuring even lower ampli-
tude signals a gain control (X5) ex-
tends the minimum deflection factor
to 1 mV/div with 15 MHz bandpass.
For high resolution measurements the
50 MHz bandwidth displays pulses
with fast risetime of 7 ns or less. Five
vertical modes are available, including
alternate, chopped and summed.
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Tape Recorder
Test Set

A test set that shows at a glance if
tape recorders and other audio sys-
tems are operating correctly has been
introduced by 3M Company, Mincom
Division.

The 3M brand Model 6500 Recorder
Test Set was designed to simplify the
testing process for the recorder
manufacturer, user and serviceman.
3M says special skills are not required

December, 1973

to operate the Model 6500. The in-
strument’s “quick look’ meter has
calibrated color bands to indicate ac-
ceptable, marginal or unacceptable
performance of the device being
tested.

The lightweight, portable unit’s
meter reads a composite signal for
testing input and output levels, fre-
quency response, harmonic distortion,
signal-to-noise ratio and tape trans-
port flutter for a wide cross section of
audio tape recorders and systems, 3M
says.

For example, the flutter and har-
monic distortion levels can be meas-
ured up to 3 percent maximum and
signal-to-noise ratios from 20 to 50
decibels.

By the flick of a switch, the oper-
ator can select any of three indi-
vidually calibrated sets of test pa-
rameters to cover different quality
recorders—from those of relatively
low performance to those of pro-
fessional quality.
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Intermodulation
Distortion Analyzer

We've discussed IM measurements
at some length this year, so when this
product information crossed our desk,
we couldn’t pass it up. It comes from
Crown and they call it their IMA
intermodulation distortion analyzer.

IMA was basically designed to
make SMPTE-type IM measurements
of audio equipment for quality control
and service purposes.

The Crown IMA makes a complete
check of IM at 10 different levels over
a 45 dB range (in steps of 5 dB) using
only a single control.

Test frequencies are generated by
FET controlled bridge oscillators and
are independent of line voltage. Typi-
cal residual IM is 0.005% and accur-
ate to within 5% of full scale. Also,
both input and output are metered.

Other uses of the IMA are: testing
transistor noise; mag-tape drop-out;
mag-tape recorder distortion; stylus
wear and tracking; as well as osc/amp
amplitude stability.
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VR-1200’s.

VTR Color Framer

A. F, Associates, Inc. has intro-
duced a new 15 Hz color framer
system, AF/103, for VR-£000’s and
The system will provide

(More...)

FREE CATALOG rzrm

HARD-TO-FIND PRECISION TOOLS |

Lists more than 1700 items=——-pliers,
tweezers, wire strippers, vacuum systems,
refay tools, optical equipment, tool kits
and cases, Also includes four pages of
useful "Tool Tips" to aid in tool selection.

TENSEN TOOLS [t

4117 N. 44th Street, Phoenix, Ariz. 85018
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ABOUT 50%
'OF POWER
TUBE COSTS

IF YOU USE 3CX2500,
4CX5000, 4CX10000, 4CX15000
AND SIMILAR TYPES

Freeland Products offers expert repro-
cessing of certain types of thoriated
filament tubes. Qur service is backed
by a warranty and over 30 years ex-
perience.

Send today for descriptive brochure
and price list. Freeland reprocessing
assures FULL AVERAGE EMISSION
LIFE of new tubes—yet you'll save up
to 50% of original cost!

Scores of Satisfied
Customers

WAQOK KHOU WRUF
KBCL WHAL wSMB
KBHS WHAS WTAE
WBKH WHB WTIX

KClJ WIRK KvOL
KCIM WJCW KWHI

WCCo WJDX WWST
WCMI WILS WPRS
WDAE WKIZ WVHI

WDAK KLCN wDsuU
KELI KLIV KNXR
KFDA WMRI WHBC
WFOR KOKE wDws
KGBC KOMA WBTM
KGUD KPQ WGAF
WGNY WPLO KMLB
KHOF WQAM KOAX
KHOM wamy WOCN

And Many More!

Freeland Products Co.
@3 Conti St. = New Orleans, La. 70119 }
504/822-9223
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FIVE MIXER
AUDIO CONTROL

B-500 series

the B-501 monaural
$750

the B-502 stereo
$1050

B-503 dual channel
$950

the McMartin

full choice line includes
the rack mount
ACCU-FIVE
mini-console, and
the eight channel
B-800 series

S9|OSU0D

M Martin

McMartin Industries Inc.
4500 South Seventy-sixth Street
Omaha, Nebraska 68127

(402) 331-2000

Dave Daniels, program
director at Heftel
Broadcasting ;
Corporation’'s WKTQ-13Q
in Pittsburgh gave us his
dream design for easy
production... Pacific
Recorders made ita
reality...twice! First with
a complete NEW SOUND
at 13Q in Pittsburgh and
then again at Heftel's .
WLQY-Y100 in Ft. ==
Lauderdale... "
Pacific Recorders builds
complete systems!...
maybe it's time for your
“new sound"’...

For More Details Circle (39) on Reply Card

WEW PRODUCTS

true in-phase color edits, as well as
eliminating the 140 nanosecond hori-
zontal video shift in the playback
machine.

It can be used in all modes of the
Editec and with any previously re-
corded 15 Hz tape. Models for TR-70’s
and AVR-1's are to be available soon.

For More Details Circle (68) on Reply Card

Film-Balanced
Three-Color Meter

A new instrument to assist the
photographer and the lighting man in
obtaining correct color balance has
been announced by the Photo Re-
search Corporation. The new Spectra
Film-Balanced Three-Color Color-
Temperature Meter “sees light just as
the film does,” and reads-out in either
color temperature or color-balancing
filters.

A successful test program con-
ducted by the impartial Motion Pic-
ture and Television Research Center
of Hollywood was described in a
paper given at the recent SMPTE
Convention in New York.

For More Details Circle (69) on Reply Card

NGINEERING CORPORATION
ROAD, $AN DIEGO, CALIFORNIA 92121
255= TELEX 695008

For More Details Circle (40) on Reply Card
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Production Switcher

American Data Corporation, an
AIRPAX Company, has recently
released their all new Model 556
Production Switching System. The
system is a real “mini” when it comes
to price and size, but boasts “maxi”
features usually found only in larger
systems.

or non-composite inputs, which in-
cludes blackburst, and four busses.
The Special Effects system incorpo-
rates the twelve “most used” wipe
patterns, including a circle. A “joy-
stick” positioner with a spotlight ef-
fect and a three input downstream
keyer are also standard.

Downstream keying enables the
operator to key without defeating the
pattern generator so that special ef-
fects can be done behind any key
including a chroma key. The keyer
also includes both “Wipe” and “Blink”
Key features and color matting of
monochrome keys. Re-entry of Ef-
fects-Key into Mix allows the oper-
ator to Mix into or from an Effect or
Key, or Key on top of an Effect.

Other standard features of the 556
system are Program and Preview
output swithing, a Color Background -
Blackburst - Color Matte generator, a
processing amplifier on the program
output channel, momentary illumi-
nated barrier switches, and provisions
for an RGB chroma keyer.

For More Details Circle (70) on Reply Card

Audio Consoles

New prestige 6, 8 and 10 channel
broadeast audio consoles have been
announced for immediate delivery by
AMPRO CORPORATION. Each con-
figuration will be available in mono,
dual mono and stereo versions. Hand-
some buff non-glare front panel and
walnut side decoration is standard for
all models.

Units also feature: step type, silver
contact faders; four switchable inputs
per fader, user adjustable for Mic or
High Level; quality lever key switch-
es; and 4 muting relays with pro-
gramming board for feedback-free
origination from 4 locations.

They also include: high gain 104dB
mic to program output; shielded PC

BROADCAST ENGINEERING


www.americanradiohistory.com

mixing bus to eliminate maintenance
problems; total noise, hum and cross-
talk 68dB below +18dBm output with
-50dBm equivalent power microphone
input, 10 Watt electronic dissipation

limited monitor amplifier completely
protected from shorts and overloads;
built-in cue/talkback system; and
built-in headphone amplifier.

For More Details Circle (71) on Reply Card

Tone Sensor

Control Design Corporation an-
nounces the availability of their
CD25S 25Hz Tone Sensor. This all
solid-state unit, designed to update
similar units in virtually all auto-
mation systems presently on the
market, provides control functions for
sensing the presence of prerecorded
25Hz tones on audio material. Ex-
clusive built-in fixed tone alarm with

8 second tone activation allows flexi-
bility in source switching, automatic
rewind of tape and other uses includ-
ing the obvious end-of-tape function.

Other features include: built-in
25Hz program filter; delayed stop
contacts - 0-10 seconds nominal; bridg-
ing input; 600 Ohm output (balanced
available}; IC logic and audio; and a
built-in power supply.

For More Details Circle (72) on Reply Card

TV Camera Lens

The Angenieux 18x27.5E61 {/2 can
zoom from 1000mm to 27.5mm in one
second. At 1000mm, the lens is only
f/6. The 18 to one has three 18x zoom
ranges with electrically positioned
range extenders and automatic iris
compensation for a constant video
level.

This lens can be interchanged be-
tween various types of cameras with-
in three minutes.

For More Details Circle (73) on Reply Card

Envirazone Il
Prices

Reduced

(R

Announcing
something new”

from TEPCO

FOI’ Envirazone 11® was the first clean air
Tepco Corp. has been in business since 1957 supply- module designed to isolate dirt and
. levisi I d mi to the i contaminants from VTR equipment.
ing television translators and microwave to the in- Bett After three years of operation, more
dustry. Now we are expanding to become a notable euer than 400 stations report significantly
. . . . } fonger headwheel life, even on the

contributor, espe_c[‘allyf_n};he microwave and com newer improved hoads,
puter data acquisition field. Resuus Prices on Envirazone I1® and re-
placement filters have been dramatic-
ally reduced. You can save now by
Use installing Envirazone 11¥ units or

! . . . deri l t filters f
New solid state audio sub-carrier equipment for all Dresent eauipment. | or your
microwave systems . . . ‘
Reader To place your order call Envirco
d | ice direct: {b05) 345-3561
- and a new fow price. or in Canada:  (416) 632-7807
or write for our literature and
Service vrite

. o special price sheet.

for complete information Offer expires February 28, 1974,
i Card
write: éj
TEPCO Corporation ” W.Fﬂ”
"Epca 2413 S. Highway 79 MY svssioimnyor s DYNAMICS
P. O. Box 2065 Post Of fice Box 6468
. . 1C [0)4
Rapid City, South Dakota 57701 Albuquergue, New Mexico 87107

For More Details Circle (48) on Reply Card For More Details Circle (34) on Reply Card
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Helical vs. Quad
(Continued from page 38)

“Lack of compatibility with the
quad format has been discounted
by many broadcasters and tele-
production people as a drawback of
the machine,”” said Guisinger.
“This is apparently because the
need for simpler editing and higher
quality in the preparation of mas-
ters outweighs the need to dub in
the same format. Incidentally, we’d
like to point out that the two
machines introduced at Montreux

g;. Plastic Reels

| FOR MAG TAPE
Shipped from Inventory

POLYLINE (312) 485.1767
CORP. 2449 N. Woestorn, Chgo. 60647

For More Details Circle (42) orn Reply Card

FREE ALARM CATA

Full line of professional burglar
and fire alarm systems and sup-
plies. 80 pages, 400 items. Off-
the shelf delivery, quantity
prices.

Ao, mountain west alarm
¥ 4215 n. 16th st., phoenix, az. 85016

For More Details Circle (43) on Reply Card

Compressor-Limiter
Amplifier

(The Great Leveler)

*465!

You can stop riding gain now, even when
a shouter and whisperer are on the
same talk show. The Model CLA 20/40
Compressor-Limiter Amplifier does it
automatically . . . instantaneously . . .
for both AM and FM. Switchable controls
permit symmetrical (FM) or asymmetri-
cal (AM) peak limiting, pre-emphasized
or flat response; compress/limit, com-
press only, or compress/limit off. Auto-
matic gain control range is 40 dB dy-
namic, and the compression ratio is
better than 10:1. All solid state, plug-in
modular construction assures trouble-
free reliability. Write for details.

BROADCAST ELECTRONICS, INC.

A Filmways Company
8810 Brookville Rd., SilverSpring, Md. 20910
{301) 588-4983 » TWX 710-825-0432

For More Details Circle (44) on Reply Card
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were shipped overseas, used for
teleproduction in France and Eng-
land, trucked to the show, and
demonstrated continuously for
seven days straight—without a min-
ute of downtime. We got the same
performance from the machines
that appeared at SMPTE. It ap-
pears that these helical-scan ma-
chines can match any machine
made in terms of dependability.”

IQC ery or lﬂOADCA.V ENGiE Kne nNeg
nasns 48208

—

Contmued from page 17)

meeting, held at the University of
Illinois Medical Center was on
Digital Time Base Correctors. The
November meeting was to be at
RCA on the TCR-100 and the Sears
Building Antenna at ABC-TV.

Chapter 28—Milwaukee, Wisc.
Chairman: Ed Wille, KENCOM,
Milwaukee, Wisc. 53218

On September 18th, members,
guests, and student guests heard
Verk Killeon of Gates tell about the
Gates Dual Transmitter System. He
first reviewed the common prob-
lems of difficulty of obtaining high
power output, distortion, excess
video voltage, varying modulator

loads, and phase shift. His talk
included audio and visual aids,
showing how Gates has overcome
these problems, and the technlques
of operating two transmitters in
parallel with emphasis on the Gates
new IF-modulated rig. On October
23rd, Ken Reichel, manager and
sales engineer of Shure Brothers
talked on Shure Audio Products.
Meetings were held at WTMJ
Auditorium.

Chapter 32 - Tucson, Ariz.
Chairman: Hobart Paine
Tucson, Ariz. 85711

The September 18th meeting was
held at the University of Arizona
Micro-campus. Many organizational
details were discussed. Bill Row
volunteered and was appointed
Membership Committee Chairman.
Gene Stough was appointed Pro-
gram Chairman. On October 15th,
at Roh’s Inc., a demonstration was
provided on the new Sony TV Pro-
jection System and the Norelco
LDH-1 Color TV Cameras.

The September meeting speaker,
Dr. Roy H. Mattson, Head, Electri-
cal Engineering Department, Uni-
versity of Arizona, spoke on Trans-
mitting Color TV by the Numbers,
based on a sampling system that
uses the binary number system.,
Professor Mattson also hosted a
tour of the college Microcampus
engineering facilities.
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PROFESSIONAL SERVIGES

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Fleld Engineering

345 Colorado 8lvd.
Phone: {Area Code 303) 333-5542

DENVER, COLORADO 80206
Member AFCCE

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV

445 Concord Ave, Phone 676-2010
Cambridge, Mass, 02136

RALPH E. EVANS ASSOCIATES

Consulting Radio Engineers
AM - FM - TY . CATY - ITFS
1500 North Sherman Blvd.

MILWAUKEE, WISCONSIN 53216
Phone: 414-442.4210

SESCO, Inc.

47 NICHOLS AVENUE
P. O. BOX 518

(206) 378-2137

FRIDAY HARBOR,
WASHINGTON, 98250

BUASSIHED

Advertising rates in Classified Scction are 15¢ per
word, cach inscrtion, and must be acce up nied by
cash to insure publication,

Each initial or abbreviation counts a full word.
Upper case words, 30c each.
Minimum classitied charge. $2.00.

For ads on which replies are sent to us for
forwarding, therc is an additional charge of $2.00
10 cover department number, etc., which is printed
in advertising copy. and processing of replies.

Classificd columns are not open to advertising of
any products regularly produced by manufacturers
unlcss used and no longer owned by the
manufacturer or a distributor.

WANTED

WANTED: All surplus broadcast cquipment
cspecially cleanm A M. & F.M. transmitters,
contractors, capacitors. Surpluss Equipment Sales,
2 Thorncliffe Pk, Dr. Unit 28 Toronto 17, Ont;
Canada. 1-73-tf

TUBES WANTED—AIl types-CeCo 2115 Avenue
X, Brooklyn, N.Y. 11235, 212-646-6300-Anytime.
7-73-12X

“WANTED type approved microwave System to
pass color. Respond to Box 4371, Inglewood, Cal
90309. 12-73-2t

December, 1973

WANTED (Cont.)

WANTED: Two used 3,000 to 5,000 Watt late
model FM transmitters with associated stereo and
SCA generators. One 3,000 Watt AM transmitter.
Other associated equipment necessary with the
establishment to complete AM and FM station
operation. Contact: Jim Davis, P.O. Box 727,
Deland, Florida 10-73-3t

EQUIPMENT fOR SALE CONT

CARTRIDGE TAPE EQUIPMENT—Rebuilt. New
paint, heads, flywheel, pressure roller, belts, etc.
Spotlessly clean and thoroughly tested. 30 day
money-back guarantee, 90 day warranty. Also
contact us for discounts on new equipment and
accessories. AUTODYNE, Box 1004, Rockville,
Maryland 20850. (301/762-7626). 7-72-tf

WANTED: Retired audio and FM gear for Com-
munity College Station. Tax advantage through
established foundation. Need all. console, TT cart,
reel-to-reel, freq. monitor, exciters, Xmitter. Con-
tact Charles Hintz, Telecommunications Dept.,
Napa College, 2277 Napa Vallejo Hwy, Napa,
Calif. 94558, 12-73-1t

WANTED: VR 1100 and VR 1200 or any parts for
either. Vidtec Systems, 12676 Pierce #20, Arleta,
Calif. 91331 12-73-1t

BROADCAST EQUIPMENT, tower, console,
wanted a donation to Christain College for new
educational station. Full tax deductions. Calvary
Christain College, Paris, Ohio 44669. 12-73-1t

EQUIPMENT FOR SALE

MOTORS FOR SPOTMASTERS
NEW  Paps hysterests synchronous motor HSZ
20.50-4-470D as used in serics 400 and 500
machines. Price $39.00 cach prepaid, while they
last. 90 day warranty. Terms check with order
only, no COD's. Not recommended for Tapecaster
serics 600 or 70,
TAPECASTER TCM, INC., Box 662,
Rockville, Maryland 20851

1-72-TF

ONE STOP for all your professional audio
requirements.  Bottom  line oriented. F. T. C.
Brewer Company, P.O. Box 8057, Pensacola,
Florida 32505, 7-71-tf

QUALITY AUDIOQ CONSOLES are our specialty.
Modern styling with slide potentiometers and
“soft” audio switching. We manufacture 8 stand-
ard consoles at very competitive prices. However,
we'll manufacture a custom system to your specifi-
cations if you prefer. Also plug-in audio modules
including distribution amplifiers, preamplifiers,
monitor amplifiers, etc. Write or phone for pricing
and specifications. SYSTEMS ENGINEERING
COMPANY, P.O. Box 49224, Atlanta, Ga. 30329.
404-482-2446. 2-73-12t

HELIAX-STYROFLEX. Large stock—bargain
prices—tested and certitied. Write for price and
stock lists. Sierra Western Electric, Box 23872,
Oakland. Calif. 94623, Telephone (415) 832-3527.
1-73-tf

SURPLUS MICA AND VACUUM TRANSMIT-
TING CAPACITORS. Large stock; immediate
delivery. Price lists on request. SURCOM
ASSOCIATES. 1147 Venice Blvd., Los Angeles,
Ca. 90015 (213) 382-6985. 5-73-12t

NATIONAL TAPE CARTRIDGE SERVICE
SPECIAL Pressure Sensitive Labels. Fits All Car-
tridges. Comes in 5 Colors, Write for FREE
Sample. MASTERTONE COMPANY, 1105 Maple
West Des Moines, lowa 50265 515-274-2551 8-73-tf

NATIONAL TAPE CARTRIDGE SERVICE
CARTRIDGES RECONDITIONED - NEW TAPE
12 Years Experienced Personnel. Write for new
and reconditioned price sheet. Mastertone Co.,
1105 Maple, Dept. B-E 1, West Des Moines, Towa
515-274-2551 8-73-tf

“PARTS — for SPOTMASTER cartridge units. IN
STOCK — IMMEDIATE DELIVERY, overnight
to PA, NY, & NJ. COMMUNICATION MEDIAS,
Box 54, Allentown, PA 18105 (215)-437-0607 or
437-9447. 10-73-12t

wwWw americanradiohistorv com

FOR SALE: 2 - Bell and Howel Model 614, 16 mm
TV Film Projectors, Mah./Opt. sound, suitable for
color operation, asking $2,500. KORN-TV, Mitch-
ell, South Dakota 57301. 11-73-2t

BUILD YOUR OWN TV AND RADIO PRO-
DUCTION EQUIPMENT. Easy. inexpensive,
(mostly IC). Plans or kits: Special Effects
Generator, Automatic Logger. Vertical Interval
Video Switcher. Solid State Lighting Board, Preset
Audio-Video Board, Preset Lighting Board, Crystal
Controlled Wireless Mikes with matching receivers.
Subsonic Tone Control for audio tapes. 8MM SOF
Cameras and Projectors, Distribution Amplifiers
(Sync. Video. Audio), Audio Control Boards
{Studiv & Remote) Proc-Amp with compensation
and regeneration for adapting Helical Scan VTR's
to broadcast standards. PLUS specialized corre-
spondence courses in Telephone Engineering
(339.50). and Integrated Circuit Engineering ($49.
50). Plans trom $5.95 to $15. SUPER CATALOG
plus years updateing of new devices Air Mailed
$1.00. Don Britton Enterprises. PO Drawer G,
Waikiki, Ha. 96815, 4-73-12t

SPECIAL SALE—Spotmaster 5-Spot $995, Sparta
“4-deck’ with sparc deck $770, Spotmaster 500
(Rack Mount) $425, Tapecaster 700PS (Stereo)
$350. Sparta 600P (Stereo) $295, Kahn Symmetra-
peak 3195 All cquipment rebuilt & guaranteed.
Autodyne, P.O. Box 1004, Rockville, Md. 20850,
301/762-7626 11-73-2t

“TWO RCA TK-42 color camera chains complete
with auxiliary electronics and controls. $10,000.00
each. E. Newton Wray, General Manager, KTBS-
TV. Shreveport, La. 71104. Telephone 318-868-
3644.7 11-73-3t

30 KW UHF TELEVISION TRANSMITTER
PACKAGE operational on Channel 18. Includes
Townsend Power Amplifiers, klystrons, power sup-
plies. heat exchangers, Hewlett Packard Frequency
Monitor, etc. Best offer over $40,000.

RCA UHF PYLON ANTENNA TFU-36J on Chan-
nel 18 with .5 degree beam tilt, circular pattern,
36X gain for Million Watt ERP with above
transmitter. New, in service six weeks. $30,000.

RCA VIDEO TAPE RECORDERS TR-4 (1) TR-3
(1} Two speed, low band color with air bearing
mod and full color ATC. Good operating condi-
tion. Best offer over $20,000. for both units.

ONE KILOWATT UHF TELEVISION TRANS-
MITTER PACKAGE operational on Channel 16,
Includes General Electric driver and power ampli-
fier. Bogner dual lobe antenna, Hewlett Packard
Frequency Monitor, etc. Best offer over $5000.

UHF ANTENNA Coel Co48U, 40 Kw 48 section
omnidirectional broadband antenna complete with
conversion kit to dual lobe directional pattern as
desired. Best offer over $4000.

Tele-San Juan, lnc, P.O. Box 1312, San Juan,
Puerto Rico 00902, tel. 809-789-2000. 12-73-1t

FOR SALE: 1. GE 4TT24A1-3 UHF DRIVER at
Ch 22 removed from service 10/14/73. 2. 3-COHU
3200 cameras with 10 x 1 lense and remote CCU.
3. 2-SONY 50 color camera chains with 6 x 1
lense and :sync. gen. 4. 1 RCA TK 21C film
camera. Reply to D. Zulli, KWHY-TV, 213-466-
5441, Los Angeles, 90028. 12-73-2t
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EQUIPMENT FOR SALE CONT

HELP WANTED CONT.

HELP WANTED CONT.

ONE GATES MODEL FM IB IKW FM Trans-
mitter with Crystal. One Mobley Model MM-8 8
Bay Antenna with De-lIcers. One Hewlett-Packard
Model 335 B FM Frequency and Modulation
Monitor with Crystal. All tuned for 89.7 mc. Kent
State University, Purchasing Department, Kent,
Ohio 44242. Phone 216-672-2276. 12-73-1t

RCA BTF-10B 10 Kw FM TRANSMITTER, now
on 96.9; available December. Clean; good condi-
tion, haul it -off for $2300,00 Ed Fritts, WPAD,
Box 450, Paducah, Ky. 42001, (502) 442-8231.

12-73-1t

COLLINS 212F console in perfect cond. viewfinder
cameras, tripods & Dollies, switcher, 9 in. twin
nmonitores, lenses, R.F. Generator, mikes, booms,
Etc.. Write Box 294, Broadcast Engineering, 1014
Wyandotte St., Kansas City, Mo. 64105.  12-73-2t

STODDART URM-47/NM-30 Field Intensity
Meter 20 to 400 MHZ with antennas, accessories,
manual and calibration book. Unused since cali-
bration 2/73. $400.00. Charles Azzalina, 1232 W.
Broad Street, Quakertown, Pa. 18951. 12-73-1t

R.C.A. STUDIO EQUIPMENT: Stereo consolette
BC-19B; professional audio tape recorder RT-21B;
dual speed turntable BQ-5 1 - all equipment new
condition - package deal only - $3500.00 or best
ofler specifications upon request - Western Video
Co., Box 1775 Billings, Montana 59103. 406-248-
8660, 12-73-1t

SERVICES

CRYSTAL & MONITOR SERVICE. Frequency
change, repair or replacement of oven type
broadcast crystals.  Also  frequency change and
recalibration or repair of AM frequency monitors,
and H-P FM monitors. Fast service at reasonable
prices. 30 years experience! Call or write: Eidson
Electronic Co. Box 9. Temple, Tx. 76501. Pho.
817 773-3901. 9-70-11

HELP WANTED

TEACHING-BROADCAST ELECTRONICS
TECHNOLOGY We need a technically strong
person to teach and develop a new program
leading to the Bachelor of Science Degree in
broadcast Electronics Technology. The person we
are looking for will have experience as a Chief
Engineer and possibly additional experience in
CCTV. CATV, or microwave communications. His
academic credentials will inciude preferably an
M.S. degree in Electronics Technology. Qualified
applicants should contact M. R. Halsey, Head,
Electrical and Electronics Department, Ferris State
College. Big Rapids, Michigan, 49207. Phone (616)
796-9971, Ext. 208. An Equal Opportunity Em-
ployer. 12-73-2t

MOVE UP from your present job in broadcast
engineering. We handle all engineering jobs and
openings coast to coast. Send full resume confi-
dentially now. The AMPS Agency, 11661 San
Vicente Blvd., Los Angeles, Calif. 90049 8-73-tf

WANTED: CHIEF ENGINEER AM FM GROUP
OWNER — HEAVY ON DIRECTIONAL AN-
TENNAS, MAINTENANCE, AUDIO PROOF OF
PERFORMANCE. TOP SALARY AND GROWTH
POTENTIAL. EQUAL OPPORTUNITY EM-
PLOYER M/F REPLY TO BOX 293, Broadcast
Engineering, 1014 Wyandotte St., Kansas City,
Mo. 64105. 11-73-2t

TELEVISION STUDIO SUPERVISOR Position
requires contemporary skill in installation, opera-
tion and maintenance of broadcast equipment,
particularly TV cameras. First Class FCC License,
three years technical training and three years
responsible experience required. Additional respon-
sible experience can substitute for technical train-
ing. Apply Office of Staff Personnel, Room 134,
French Administration Building, Washington State
University, Pullman, WA 99163. Telephone (509)
335-4521. An Equal Opportunity Employer.

12-73-1t

AUDIO & VIDEO
ENGINEERS

South African Assignments

BROADCAST VIDEO ENGINEERS
Will design and develop broadcast video
systems. [n addition, will supervise the in-
stallation and checkout of video systems
and broadcast video equipment. These po-
sitions require BSEE or equivalent and a
minimum of 5 years broadcast systems ex-
perience in design, installation and testing.

BROADCAST AUDIO AND
COMMUNICATIONS ENGINEERS

Will design and develop broadcast audio
and communication systems. In addition,
will supervise the installation and checkout
of audip and communication systems and
equipment. These positions require BSEE
or equivatent and a minimum of 5 years
broadcast systems experience in design, in-
stallation and testing.

For prompt consideration of these immedi-
ate long term assignments in Johannes-
burg. South Africa, please rush resume,
inctuding salary history, in confidence to:

Don R. Gathright

F & M SYSTEMS CO.
Div. of Fischbach & Mgcore, Inc.

P.O. Box 20778
Dallas, Texas 75220

equal opportunity employer

e

P commuNiCATIONS BROADCAST

Senior position in the development of concepts, program planning, and product design of AM-FM
Broadcast Equipment. BSEE minimum with broadcast experience required. Knowledge of solid-state
and tube transmitter circuitry essential. Mid-level opening for a BSEE with 2 to 5 years experience
in circuit development, solid-state audio circuitry, logic and switching circuits, and RF amplifiers.
This position offers exceptional growth potential. Our needs are immediate, to see where your
background can best be utilized in our long-term staffing program, call or write Personnel
Department, (215) 822-2929 or (215) CH 7-0115.

AMERICAN ELECTRONIC LABS

P.O. Box 552, Lansdale, Pa. 19446 (suburban northern Philadelphia)

An Equal Opportunity Employer
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MAINTENANCE ENGINEER needed, FCC first
phone required, excellent working conditions, ex-
perience in maintaining U.&RS Color Cameras,
Switchers and all associated equipment. Send
resume to: Chief Eng., WRET-TV, P.O. Box
12663, Charlotte, North Carolina, 28205, 11-73-2t

TELEVISION TECHNICAL Repair all formats of
helical scan VTR equipment, B&W and color
monitors, receivers, and cameras. Four years tech-
nical training or experience required. Apply Office
of Staff Personnel, Room 134, French Administra-
tion Building, Washington State University, Pull-
man, WA 99163. (509) 335-4521. An Equal Oppor-
tunity Employer. 12-73-1t

CHIEF ENGINEER WANTED: Superb opportu-
nity for chief engineer in midwest and midsouth.
Two-station chain needs first capable of handling
directional AM, maintenance, repairs, and annual
proofs. Good fringe benefits. Salary open. Write:
Box 295, Broadcast Engineering, 1014 Wyandotte
St.. Kansas City, Mo. 64105. 12-73-2t

TRAINING

PASS FCC EXAMS with Ameco books. Each book
contains FCC questions plus simplified answers
plus FCC-type exams and answers. 3rd class 75c,
2nd class $2.25, Ist class $1.50. Free catalog.
Ameco Publishing, 314G Hillside Ave., Williston
Park, N.Y. 1159%. 8-72-tf

FIRST PHONE through (ape recorded lessons at
home plus one week personal instruction in
Washington, DC. Atlanta, Boston. Detroit, New
Orleans. Minncapolis. Scattle, Denver. Portland,
Los Angeles. Proven results. Our 17th year
teuching FCC license courses. Bob Johnsen Radio
License Preparation, 1060D Duncan, Manhattan
Beach. Calit. 80266. Phone 213-379-4461.  1-69-tf

PASS FCC first and scecond class exams with new
21 lesson, 450-page course. Starts  with  basic
electricity. Over 600 FCC-type. multiple-choice
questions and sample exams included. No previous
technical knowledge required. Commercial Radio
Opcerator Theory Course, #15-01. Only $5.95.
Amcco Publishing., 314G Hillside Ave., Williston
Park. N.Y. 11596. 8-72-tf

FCC RADIO TELEPHONE OPERATORS
LICENSE in six weeks. Classes (day & evening) in
Atlanta, Dallas, Denver, Ft. Worth, Hartford,
Houston, Memphis, Nashvilie, New Orleans,
Oklahoma City, and San Antonio. For information
contact Elkins Institute, 2727 Inwood Road,
Dallas, Texas 75235, 214-357-4001. 5-73-tf

EARN YOUR ELECTRONICS DEGREE by
correspondence. G. I. Bill approved. For free
brochure, write Grantham School of Engineering
Information Desk, 2000 Stoner Avenue, Los
Angeles, Calif. 90025. 8-72-tf

Moving?
Send Your Change
Of Address To:

Broadcast Engineering

1014 Wyandotte
Kansas City, Mo. 64103

BROADCAST ENGINEERING
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READER SERVICE CARD
BROADCAST ENGINEERING,

> .

-

For issue of December 1973-Use until March 1, 1974

Use this handy card for more After that date
information on the products described. please contact
manufacturer Please check every
: direct section which applies to you.
Name Title
BUSINESS OR OCCUPATION
. [1A. AM Radio Station
Station or Company [18. FM Radio Station
[ C. TV Station
1D, ETV Station
‘ [T E. CATV Facility
Address/City [1F. CCTV Facility

7] G. Consulting Engineer
[1 H. Educational Radio

State Zip 01 Recording Studio
[JJ. Distributor

1 9 17 25 33 41 49 57 65 73 B1 89 97 105 113 121 129 137 145 153 161 169 177 185 183 201 £ K. Coverhmenit Agancy
2 10 18 26 34 42 50 58 66 74 B2 90 OB 106 114 122 130 138 146 154 162 170 178 186 194 202 O L. Carporate Officer

3 11 19 27 35 43 &1 59 &7 75 83 91 99 107 115 123 131 139 147 155 163 171 179 187 195 203 [J M. Technical

4 12 20 28 26 44 52 60 68 76 B4 92 100 10B 116 124 132 140 148 156 164 172 180 188 196 204 Management/Engineering
5 13 21 20 37 45 53 61 69 77 85 93 101 100 117 125 133 141 149 157 165 173 181 189 187 205 O N. Cther Management

6 14 22 30 38 46 54 62 70 78 86 94 102 110 118 126 134 142 150 158 166 174 182 190 hos 206 | IO Other(specify)

7 15 23 31 239 47 55 63 71 79 &7 95 103 111 119 127 {85 143 151 159 167 175 183 191 198 207

8 16 24 32 40 4B 56 64 72 BO B8 06 104 112 120 128 136 144 152 160 168 176 184 192 200 208

' READER SERVICE CARD
BROADCAST eNGINEERING,

For issue of December 1973-Use until March 1, 1974

Use this handy card for more After that date
information on the products described. please contact
""_a"mamu rer Pleasa check every
direct section which applies to you.
Name Title
BUSINESS OR OCCUPATION
A AM Radio Station
Station or Company O B. FM Radio Station
O C. TV Station
CID. ETV Station
. C1E. CATV Facili
Address/City CIF. CCTV Fac'rltttyy
C1 G. Consulting Engineer
[} H. Educational Radio
i [0). Receording Studio
State Zip D4, Distributor
1 9 17 25 33 41 49 57 65 73 81 BY 97 105 113 121 129 137 145 153 161 169 177 185 193 201 [ K. Gavernment Agency
2 10 18 26 34 42 50 BB €6 74 BZ 90 08 106 114 122 130 138 146 154 162 170 178 186 194 202 L. Cerporate Officer
3 11 19 27 35 43 51 58 67 75 83 91 99 107 115 123 131 139 147 155 163 171 179 187 195 203 DM-I:"”“'CB' g
4 12 20 28 36 48 52 60 68 76 84 92 100 108 116 124 132 140 148 156 164 172 180 188 196 204 | .\ 0;’;?;:?:;5’;%”69””9
5 18 21 20 37 45 53 61 69 77 85 93 101 109 117 125 133 141 149 157 165 173 181 189 197 205 ] O. Other (specify)
6§ 14 22 30 38 46 54 B2 70 78 B6 94 102 110 118 126 134 142 150 158 166 174 182 190 1986 208
7 15 23 31 39 47 55 63 71 79 B7 95 103 111 119 127 135 143 151 159 167 175 183 191 199 207
B 16 24 32 40 48 56 64 72 B0 88 95 104 112 120 128 136 144 152 160 188 176 184 192 200 208

R . T -

BROADCAST enGINeeRING FREE SUBSCRIPTION CARD

To start or renew your subscription to Broadcast Engineering | want to START a subscription to
on a no-charge subscription basis you must check all appropriate Broadcast Engineering now.
boxes, print your name and address, sign and return this card [IYes [INo
promptly. | want to RENEW my subscription to
Broadcast Engineering now.
Please check all boxes CYes [CINo
that apply AND occupation tlile
My company is: PLEASE PRINT
01 AM Radio Station Ol Dealer or Distributor of

= ] 4 Broadcast Equipment
LI FM Radio Station [ Educational Radio Station

O TV Station, Commercial :
£1 TV Station, Educational L= AodustiabarNedizal 1Y Name

8 ggg e uciional 1V O Recording Studio, Audio

0 Campus Radio Station O s Title
O Consulting Firm 0 Government Agency

ati Ie i5:
My occupation title is: B Ersibterh Sinkivisa, Station or Co.
O Owner, President, Officer Director
O Egan. I;ianager. Advisor or O I'I:‘mgram Manager, Station
irecior anager
O Chief Engineer ] Ccnsugitlng Engineer Street
[] Engineer, Technician 1 Dther:- specity—

Are you responsible for more than one statlon or facility? (J Yes .
Be sure you have checked one box by each arrow! O No City State Zip

Please sign here

Date

wwWw americanradiohistorv com
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6 cents
Postage
Required

P.O. Box 2511
Clinton, lowa 52732

Attn: Engineers Tech Data Dept.

|
|
6 cents 1
Postage
Required |
|
BROADCAST eNnGINeeRrinG |
P.O. Box 2511 |
Clinton, lowa 52732 |
|
Attn: Engineers Tech Data Dept. :
6 cents
Postage
Required

1014 Wyandotte Street
Kansas City, Missouri 64105

Attn: Evelyn Rogers

|
|
|
|
|
BROADCAST eNGINEERING |
l
|
|
|
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For More Details Circle (2) on Reply Card
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Eureka! A complete remote and studio production console for a fraction
of what you'd expect to pay for a console with comparable features and
performance! Simply purchase a new Shure M675 Broadcast Master and
the extremely popular Shure M67 Professional Microphone Mixer. By com-
bining these two units*, you get inputs to handle microphones, turntables,
phone lines and tape machines — with cuing provision on line and mag-
netic phono inputs. Result? A versatile low-noise, low-distortion broadcast
production console for in-studio, remote, and standby assignments; a
complete CATV console; a studio production console. All for $325.80! For
complete technical data, write:

Shure Brothers Inc. _ ®
222 Hartrey Ave., Evanston, lllinois 60204 i@l I TWIT—1—
In Canada: A. C. Simmonds & Sons Ltd. > | -

*Each model is also available separately: M&67 — $169.20 net; M675 — $156.60 net.
For More Details Circle (3) on Reply Card
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