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the Cohu compacts

TV accessories in the
small, economy size

-

Cohu’s Color Bar Generator facilitates ad- Cohu’s Color Bar Encoder expands the
justment of color monitors, encoders and basic usefulness of the color bar generator
other studio equipment requiring RGB by adding an accurate and stable matrix
I-Y-Q signals which meet EIA specifica- and phasing circuit to provide encoded
tions. Video bar outputs are switchable color bars which meet EIA RS-189 speci-
from 100 to 75%. Special test pulses allow fications. Television transmission charac-
adjustment of quadrature without use of a teristics can be checked with the encoded
vectorscope. bar signals.

Compact, modular design of Cohu's 2610/2620 Accessory
Series results from the use of integrated and solid-state cir-
cuits and provides reliable and versatile operation. Each com-
pact is 1%2” high by 4%" wide and plugs into a frame which
occupies only 13" of a standard 19" rack. In addition to the
color bar generator and color bar encoder, other accessories
include a drive generator, colorlock, black burst generator,
dot « bar « crosshatch generator and background generator.
For specific data on each accessory, contact your local Cohu
representative, or call Bob Boulio =

direct at 714-277-6700 in San . T
Diego. Box 623. San Diego, Califor- ELrEcTRONICS. INC
nia 92112. TWX 910-335-1244. SANSIZae
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Broadcasters—
Feeling the Freeze?

Defrost with Audimax and Volumax! We guarantee
to increase your effective radiated power.

Are your plans for increasing power on ice?
Well, here's a quick way to beat the cald: call
us collect: (203) 327-2000! We'll send you
Audimax and Volumax FREE for 30 days. No
obligation.

Audimax is an automatic level control years
ahead of the ordinary AGC. It automatically
maintains appropriate volume levels and
eliminates distortion, thumping and pumping.

Volumax outmodes conventional peak limit-
ers by controlling peaks automatically with-

out side effects. It's unconditionally guaran-
teed to prevent overmcdulation. Volumax
alone has typically provided a 4 to 1 increase
of average program power.

With this winning combination, we guarantee
increasing your maximum program power as
much as 8 to 1. You reach a bigger audience
with a more pleasant sounding program.

Why wait? Defrost with Audimax and Volumax
. . . the powerful pair from CBS Laboratories.

PROFESSIONAL

PRODUCTS

LABORATORIES

Stamford, Connecticut 06905
A Division of Columbia Broadcasting System, inc.
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RUNS CIRCLES AROUND
FM ANTENNAS

FOR BETTER RECEPTION

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

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

AVAILABLE IN EITHER PARALLEL OR SHUNT
FEED SYSTEMS.

Write for full specifications or make a
circular motion on your phone dial—Call
Jampro today. (916) 383-1177.

LJAIMPIRO]

ANTENNA COMPANY

A DIVISION OF COMPUTER EQUIPMENT CORP.
9 Power Inn Road

Sacramento, California 95828
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Babysitting Stars

Currently, here at KGAL, I wear
two hats. One is the CE’s lid, the
other, the Program Director’s jew-
eled crown. Therein lies the well-
known rub. We are a two-stick sta-
tion. That means we must have
First Class Tickets on the transmit-
ter log. We are also not made of
money. That means the Engineer
must also be the board man.

Now then, how many good top
40 jocks do you know with that
elusive First? Conversely, how many
of the new breed of “6-week won-
ders” from the ‘‘Barney Brain
School of Broadcasting” are real
sure which end of a tube you plug
in the socket? And, more to the
point, how does my boss know I'm
worth more to him with my First,
than is our new man with his mail
order ticket?

Making the First harder to get
would simply deplete the already
skimpy pool of licensed, talented,
people. In large market operations,
this is not a real hang-up, since
there are always engineers to “baby-
sit” your unlicensed star.

Problem is though, today we have
many more small market operations
than we have major ones. We are
the people who suffer.

My answer to the problem is
“Change the requirement.” In recent
years, the Commission has been
characterized by a constant failure
to combine practicality with respon-
sibility. With the current state of the
art there is no real reason why an
unlicensed (Broadcast third) man
cannot log transmitter readings for
all but the most complicated multi-
tower arrays. I go through my rig
once a week, not because it needs
it, but simply to satisfy myself. I ex-
pect there are a goodly number of
small-to-medium market CEs who
do the same.

What are the advantages? Well,
first of all, it has the definite ad-
vantage of making more people
available for talent in these markets
where good air talent is almost un-

(Continued on page 66)

Don’t gamble with unauthorized repair/
calibration service. Defense Electronics, Inc.,
producers of the famous Nems-Clarke quality
line of broadcast equipment is the ONLY
factory authorized manufacturer that can
guarantee warranty and continued guality
throughout the life of these precision products.

® Traceable to NBS standards

= Two weeks maximum turnaround

® Genuine Nems-Clarke parts used

m QOver 15 years Nems-Clarke engineering
experience

For full specifications, prices, spares or

service of Nems-Clarke equipment,
call or write today.

Defense Electronics, Inc.

OWN A
NEMS-CLARKE
FIELD INTENSITY

METER?

Model FIM-120E (WX2C)

PRODUCERS OF

DEIm NEMS-CLARKE
EQUIPMENT

DEI

RESEARCH
DEVELOPMENT
MANUFACTURING

ROCKVILLE, MARYLAND (301) 762-5700; TWX: 710-828-9783; TELEX: 089602 ¢ LOS ANGELES,
CALIFORNIA (213) 670-4815 o INTERNATIONAL: ROCKVILLE, MARYLAND e CABLE: DEIUSA;

INTELEX: 64102 « Sales Representatives: Rome, Italy » London, England * Madrid, Spain ¢ Tel Aviv, Israel
Bromma, Sweden * Rijswijk, Holland » Koln, Germany * Paris, France ¢ Zurich, Switzerland » Oslo, Norway
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a unique, high-quality.
high-density

Audio Distribution System
— more compact, versatile

and reliable

Plug-in rear assembly contains
all connections and pads for Solid-state AA601 Audio Distribution Mcdii2 provides 6 outpits at 424 dbm —600 ohms

matching er bridging input and balanced, or o:her combinations, as rectired. Modules can be added to system as require-
(6) outputs. ments grow.

Most compact audio distribution system—no external pais—no output transformers.
Easily customized for individual rejuirements—easily installed by merely wiring input
and output lines.

High isolation brtween outputs min mizes crosstalk, 60 b or better across entire audio
band width.

Resporse + 0.25 db 30-15,000 cyzizs — less than 0.5% ha-monic distortion.

Proven by continuous performance in a wide range of 3appl cation in U.S. and overseas.

WARD ELECTRONIC INDUSTRIES

142 CENTRAL AVE., CLARK, NEW JERSEY 07066 < (201) 382-3700

and many other new exciting Ward prcducts at the NAB Convention

See this,
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NOUSTRY NEWS

New AM Treaty
With Mexico Signed

A new treaty governing operation
in the standard broadcast band from
535 kHz to 1605 kHz was signed
by the U.S. and Mexican authorities
in Mexico City on December 11,
1968, (see Dec., 1968 Bulletin). The
treaty must now be ratified by both
the U.S. and Mexican Senates.

The new treaty will provide a
number of advantages for standard
broadcast stations in the U.S. These
include the provision for 1 kw oper-
ation for Class IV local channel sta-
tions near the Mexican border, as
well as presunrise operation com-
mencing at 6:00 A.M. local time
with power up to 500 watts for day-
time-only stations operating on the
Mexican clear channels (730 kHz,
800 kHz, 900 kHz, 1050 kHz, 1220
kHz, and 1570 kHz.) Reciprocal

provisions are included for Mexican
Class IV stations and stations in
Mexico operating on U.S. clear
channels.

The new treaty also offers im-
provements in various procedural
matters. New notification procedures
are established which will greatly
facilitate the exchange of technical
information concerning the opera-
tion of new and changed technical
facilities in both countries, and an
informal Technical Committee is
established to work out minor tech-
nical problems as they arise with-
out the need for complete renegotia-
tion of the treaty.

Comments Filed in FM and
Television Field Strength
Measurement Proposal

The Commission is studying com-
ments filed by various organizations
in connection with its proposal to
permit the use of field strength mea-

surements to establish the contour
locations of FM and television
broadcast stations (see May, 1968
Bulletin). Comments both in favor
of and in opposition to the Commis-
sion’s proposal were filed, with most
parties acknowledging the difficul-
ties of arriving at the Commission’s
objective of “a method that will
yield substantially the same results
when measurements are made, under
similar conditions, by independent
observers and at different times.”
Fields in these frequency bands are
known to be subject to substantial
time variations.

The National Cable Television
Association (NCTA) has told the
Commission that other parties are
addressing themselves “to the solu-
tion of the wrong problem,” and
proposes that the Commission de-
vote its principal efforts toward im-
proving the methods of predicting
field strengths in the FM and tele-
vision broadcast bands. Recent stud-
ies by ITS (Institute for Telecom-
munication Sciences) plus the wide-
spread availability of high-speed
computers give considerable indica-
tion that prediction methods can, in
fact, be improved by the application
of modern technology.

Floating Antenna
Farm on High Seas

The stars that guided the Phoe-
nicians thousands of years ago in
their exploits on the high seas, to-
day play just as important a nav-
igational role serving the Apollo
missions exploring the unknowns of
space in an effort to put a man on
the moon.

Not only are the stars and sun
vital to the astronauts in their flight
activities, but they also serve as the
navigational guides for precise posi-
tioning of the Apollo tracking ships
which support the mission.

In all, five Apollo tracking ships,
each with 445 tons of complex elec-
tronic gear, have been assigned to
the Air Force Western Test Range,
with headquarters at Vandenberg
Air Force Base, California, to sup-
port man’s trip to the moon. Federal
Electric Corporation, International
Telephone and Telegraph Corpora-
tion worldwide service associate

6

which maintains and operates tech-
nical facilities at the Western Test
Range, also provides the same func-
tion for the complex instrumenta-
tion and equipment aboard the
tracking ships.

It is the Marine Star Tracker
which “updates” position informa-

porece] gy
xm;ﬁ«”% 0 LR

tion by using angular navigational
information on 72 selected stars re-
tained in a shipboard computer
memory and an automatic star-
tracking telescope which accurately
measures angular relationships of
the stars in the same manner as a
sextant.

BROADCAST ENGINEERING



Improve your |
TV image

Enjoy total automatic control
of your video signals with the

PROCESSING AMPLIFIER

from Vital Industries, Inc.
Most experienced producers of
modern stab. amps. and proc. amps.

Use noticeably at INPUT to: VHF, UHF
2500 MHZ transmitters, VTR machines, mi-
crowave, RF modulators. OUTPUT of: net-
work, remotes, satellites, off air signals,
microwave, switchers, VTR machines, QUAD
or helical scan. The VI-1000 allows the user
to control all the parameters of a color or
monochrome video signhal without introducing
any distortion and eliminating undesirable
hum, noise, glitches or bounce.

Aurg ‘)
als Ay

— Awy,
FEATURES \%
Auto/manual video level control.

Very high noise immune clamping.

vir
vi-

a
PREsgy

\

Adjustatle regenerated pulse widths.

Adjustable sync level.

Adjustable white and black clip WITHOUT CLIPPING COLOR.
White stretch, black stretch independently adjustable.

Two input selector switch on front panel with 3-second fade
in or out with automatic/manual bypass switch.

Extensive use of IC's.

Complete blanking and sync regeneration including all

vertical interval pulses or gated sync.

In the absence of the input signal, internally generated sync
and setup is provided.

Auto/manual setup fully adjustable in either synchronous or
non-synchronous modes.

QOriginal color burst or reinserted burst from local subcarrier
or from highly stable phase-locked oscillator. Amplitude and
phase adjustable, local or remote.

Automatic switching between color/mono modes.
VIT signals allowed to pass or be deleted.
Auto/manual chroma level correction without distortion.

Two composite, two non-composite outputs,
or all four outputs composite.

Pulse outputs: Composite sync, composite blanking, vertical
drive, horizontal drive, front porch switching.

All important functions remate controlled.

GOOD ENGINEERING 1S YITAL

A

Call or write for more Information

VITAL INDUSTRIES, INC.

A RCHER RO AD
— PHONE (904) 378-1581

3 614 SOUTHWEST
GAINESVILLE. FLORIDA 32601
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IEEE Conference
Set for Feb. 24-25

The Institute of Electrical and
Electronics Engineers, Inc., will
sponsor a conference entitled
“Where is Technology Leading
Communications?” in Washington,
D.C., February 24-25, 1969. The
conference will delve into present
and projected technical innovations
which are influencing all communi-
cations media. The conference ses-
sions have been structured to appeal
to both the engineers who design
the equipment and the businessmen
who use the new tools. Special em-
phasis will be placed on the com-
puter and automation techniques in
various communications fields. The
discussions will be appropriate for
persons in the publishing, graphics,
advertising and defense industries.

The conference, which is being
conducted by the IEEE’s Engineer-
ing Writing and Speech Group, will
be held at the Washington Hilton
Hotel. Registrations will open on
Sunday evening, February 23.

The first session on the program,

scheduled for Monday morning,
February 24, will present an over-
view of new technologies in the pub-
lishing industry, with emphasis on
computerized typesetting. The ses-
sion will be chaired by Dr. N. L.
Korman, internationally known con-
sultant and former corporate execu-
tive at RCA. Session speakers will
discuss equipment applications and
capabilities in the publishing indus-
try based on the experiences of the
speakers’ companies.

On Monday afternoon the con-
ference will sponsor a tour of the
Government Printing Office where
automated techniques are in ex-
tensive use.

The final session, on Tuesday af-
ternoon, will consider changes which
will be necessary in editorial prac-
tices during the next five years to
accommodate the technological ad-
vances. Discussions will cover writ-
ing, editing, illustrating and layout,
and production control. Paul Docb-
ler, editor of BOOK PRODUC-
TION INDUSTRY, will serve as
session chairman.

Details on the program and ad-
vance registrations may be obtained

by contacting Charles A. Meyer,
manager, commercial engineering
services, Radio Corporation of
America, Harrison, New Jersey,
07029, 201 485-3900.

EAN Message
To Be Shortened

Reviewing procedures for weekly
testing of the Emergency Action
Notification System (Third Method),
the Commission shortened the test
message from 90 to 60 seconds.
This message is on page 65 of a
Basic Emergency Broadcast Plan
manual used by participating sta-
tions, and it informs station listen-
ers that the emergency system is
being tested.

Concurring in this and minor edi-
torial revisions were the National
Industry Advisory Committee, the
Armed Forces Aide to the President,
the White House Communications
Agency, the Department of the
Army (Office of Civil Defense) and
the Office of Emergency Prepared-
ness in the Executive Office of the
President.

Tapecaster models are head

H TA;ECASTEQ

MODEL 700.Ap

Circte Item é on Tech Data Card

and shoulders above the rest

TAPECASTER
Box 662 — 12326 Wilkins Avenue

Rockville, Marytand 20851

Phone: (301) 942-6666
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You"(e
looking at
television's most

versatile

camera...
TeleMation’s TMC-2100:

B QOperation may be self-contained or B Four internal sync options (pfug-in B Pcortabitity — Easy (permanent)

driven from external control equipment. modules) inclucing: crystal/ drive, conversion to viewfinder model — Custom
Select mode of operation with the flip 2:1 interlace, and EIA. mounting equipment — Single-cable

of a switch. B Separate-mesh vidicons may be operation.

B Six different Telemation control devices installed without modification. 800-line

Versetility is only one characteristic of the
TMC-2100. Performance, Relizability.
Quality are a few of the aothers. A full
broadcast viewfinder camera (less lens)
costs as little as $2,495 00. Basic random
interkace viewfinder camera is $1,895.00;
non-viewfinder camera $1,295.00.

to work with the TMC-2100. resolution guaranteed.

Find out more about our low-cast,
versatile television camera Write or call
for free brochure.

®

TELEMATION, INC.

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

ot Pamis

Circle Item 7 or Tech Data Card



FCC Approves
5 Station Transfer

Assignment of licenses of 5 New
York FM stations, and the modifi-
cation of construction permit for
one of the five, from C & U Broad-
casting Corporation to Christian
Broadcasting Network, Inc., has
been granted by the FCC.

The five stations are WEIV-FM,
Ithaca, WJIV-FM, Cherry Valley
Township, WMIV-FM, South Bris-
tol Township, WOIV-FM, De Ruy-
ter Township, and WBIV-FM,
Wethersfield Township.

The five stations were originally
licensed in 1947 to the Rural Radio
Network, Inc., an organization
formed by ten leading farm organi-
zations of New York state. To-
gether, these stations comprise the
Northeast Radio Network which
provides a unique 24-hour FM serv-
ice to a major portion of rural up-
state New York. The area covers a
distance of about 220 miles from
Lake Erie on the west to Albany on
the east. In addition to providing a
service through its own five outlets,
the Network makes available a pro-

gram service—primarily news—to a
number of AM and FM stations in
small rural communities in upstate
New York. The stations pick up the
signals of Northeast Network di-
rectly off the air and rebroadcast the
particular programs to their own
communities. All programming orig-
inates from WEIV-FM and is fed
by wire to the four other stations
which operate essentially as satel-
lites.

CATV Asks VHF
To Share Burden

A CATV system in San Diego,
California, has taken issue with the
Commission’s policy of restricting
the growth of CATV systems in the
top 100 markets in order to foster
the development of UHF television
service. The CATV system has told
the Commission that in its view
restrictions on CATV systems are
not the only answer, but that local
VHF stations should bear the bur-
den of protecting the growth and
development of UHF. These views
were presented to the Commission
in a petition by the CATV system

asking that the license renewal of a
San Diego VHF television station
be denied, or that its renewal ap-
plication be set for hearing.

Short Circuits

A Washington, D. C. consulting
engineer has proposed to the Com-
mission that Class II and Class III
stations be permitted a daytime
power of 2.5 kw; the present Stan-
dards recognize no power levels be-
tween 1 kw and 5 kw . . . The Com-
mission has ruled that a religious
applicant is ineligible for a license
for operation on one of the non-
commercial education FM broad-
cast channels (Channels 201-220,
inclusive) . . . The Commission has
refused to relax the logging require-
ments for remote pickup broadcast
stations . . . A cable system at
Riverton, Wyoming, is originating
stereo FM programming, believed
to be the first to do so . . . The
Commission has turned down a
COMSAT proposal for the exclu-
sive reservations above 806 MHz
for direct satellite-to-home televis-
ion broadcasting; any such reserva-
tions will have to come on frequen-
cies below 806 MHz (Channel 69).

DIGILOGIC

Discover how digital'computer
techniques have revolutionized
television broadcast equipment.

From:

$ SARKES TARZIAN SYSTEMS

Bloomington, Indiana

Circle item 8 on Tech Data Card

Q\ Q\‘

NAB standard

Vo

\)—"‘ER & Wow M

FL-S

ALL SOLID STATE

SCALE RANGES:
0.3% to 0.1% full scale.
RMS calibration of sine
wave flutter according to

H BAND WIDTH SELECTION:
(a) 0.5 to 6 Hz Wow
(b) 0.5 to 200 Hz
weighted to NAB standard

Meter has been designed for use where greater
sensitivity and lower instrument noise is required.

;.:I

WRITE FOR FREE BROCHURE ...

Sentinel inc.

P.0. BOX 336 » GARLAND, TEXAS 75040

1.0%,

DQQZ;AI; .';c“ 3
() 0.5 to 200 Hz Un. Sl e
weighted to NAB standard -

The Model FL-5 Flutter and Wow

FL-3D-1 MODEL

Vacuum tube circuitry

Shorter range capability for
production testing

o.]
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UP WITH AVERAGE
MODULATION.
INCREASE

SIGNAL EFFICIENCY.

That’s what Gates Solid Statesman Limiting Amplifier will
do for your station. It brings broadcast signals up to maximum
efficiency by controlling audio levels instantaneously, automatically.

The Gates Limiter attacks modulation problems — in just
3 to 5 microseconds (without audible clipping) and a 30:1
compression ratio allows 99.5% modulation.

Asymmetrical limiting is provided for AM stations, permitting
positive peak modulation levels of 110% or 120% with negative
peaks limited to 100%, thus producing a louder sounding signal.

Want to hear more? Write or call for full information. Gates
Radio Company, a Division of Harris-Intertype Corporation,
Quincy, Illinois 62301. Telephone (217) 222-8200.

o e T

GATES

o T

e i |
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WANT TO TAKE THE GAMBLE OUT OF

e — . =
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i

LET 3M's DROPOUT

VIDEO TAPE DROPOUTS?

R s

PROFILE RECORDER

KEEP YOUR BEST TAPES IN THE RACE

i

=
i

i

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

There’s no fooling the Dropout Profile Recorder.
It displays the true condition of a tape electroni-
cally even while the same tape is being dropout-
compensated during broadcast to achieve accept-
able visual quality.

As you can imagine, the logical companion to the
DPR is the 3M Brand Dropout Compensator. The
DOC electronically supplies full-color replacement

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

The entirerecord foraone-hour videotape occupies
only five inches of strip chart on the DPR. This
chart can be evaluated at a glance. It can then be
torn off and stored with the tape.

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

Mincom Division Bmw

300 SOUTH LEWIS ROAD ¢ CAMARILLO. CALIFORNIA 93010
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Only

»

Sony’s got ‘em!

The FET version
of the famous
C-37.

Innovation through imagination. This is the
guideline Sony engineers follow in creating
superior microphones for the professional.
For example, the C-55’s cardioid condenser
capsule can be positioned in whatever direc-
tion is desired. With the C-77, Sony has
shrunk the ordinary, cumbersome tele-micro-
phone to an incredible 22 inches, made it a
condenser and achieved fantastic frequency
response plus superb hyperdirectionality at
all frequencies, from 40 to 12 KHz. And now
Sony offers a completely transistorized ver-

The world’s only
22-inch condenser
tele-mike

The world's first
positionable capsule
for multi-applications.

sion of the brilliant C-37 A in the C-37 FET.
Whichever Sony microphone you choose,
you're sure of technical excellence and per-
formance reliability that has successfully met
the most critical standards in the world. For
complete details and specifications, please
write Mr. Charles Bates, Sony/Superscope,
8150 Vineland Ave., Sun Valley, Calif. 91352.

ISTeISR'A SUPERSCOPE

You never heard it so good.

Circle Item 12 on Tech Data Card
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REVIEWING SLOW-MOTION
DISC PRINCIPLES

By Lee Stratton™

Ed Note: The author uses the de-
velopment of the Ampex HS-100 as
a background for discussing the
general principles of disc recording.

B Color disc recording, success-
fully used in broadcast tclevision
only in the past two years, has be-
come quickly established as a pro-
duction tool at television networks
throughout the world. Familiar to
home viewers as the “instant re-
play” of televised sportscasts, the

*Senior staff engineer, Video Engineering. Ampex
Corp.
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full capability of video disc record-
ing is little understood today even
by many television engincers.
Because of its cost (more than
$100,000 for a color slow-motion
recorder) and lack of knowledge of
its applications, disc recording has
until recently been used only by the
networks. Today, individual televis-
ion stations and television produc-
tion houses are obtaining disc re-
corders for a variety of slow-motion
and special cffects applications.
Disc recording is by no means a
substitute for videotape recording.
Videotape recording is, of course,
necessary whenever long playing

time is required. Maximum record-
ing time is approximately one min-
ute on a disc 16-inches in diameter;
most videco tape recels contain one
hour of recording time. In its spe-
cialized applications, however, disc
recording holds distinct advantages
over other forms of magnetic re-
cording. Advantages include imme-
diate accessibility of picture infor-
mation; the ability to play back in
slow motion, reverse motion and
stop action; and excellent picture
quality. In comparison with tape,
discs show fecwer dropouts; have
longer life (more passes), and a
steadier, jitter-free picture.

T T
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Fig. 1 NTSC scanning diagram showing interlace.
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In addition, its “instant replay”
capability permits it to be used in
time manipulation applications
where film cannot possibly compete.

One of the principal elements in
the success of this type of magnetic
recording is the disc itself. Alumi-
num substrates are first precision
lapped to optical flatness, then elec-
troplated with a thin layer of a mag-
netic cobalt alloy. The surface is
then plated with a few micro-inches
of rhodium, which prevents surface
corrosion and provides a mirror-like
running surface for the heads.

Problems and Solutions

In designing a functional disc
color slow-motion recorder, a num-
ber of critical problems must be
solved. We know that in any sys-
tem designed to produce slow-mo-
tion effects using television video
signals, the basic objective is to
vary the rate at which picture in-
formation is transmitted without dis-
turbing the rate at which lines, fields
and frames are scanned. In addition,
for color television, no disturbance

February, 1969

of the color subcarrier can be per-
mitted which would adversely affect
the hue or saturation of the colors
being transmitted, or which would
otherwise interfere with the stability
of the color demodulation process
in a receiver.

The resulting slow-motion video
signal must, then, be a normal band-
width signal, scanned at the normal
rate, normally interlaced and con-
taining color components of normal
frequency, phase and amplitude. The
slow-motion signal must differ from
the “live” signal only in the rate at
which events unfold on the TV set.

One method of achieving a slow-
motion effect would be, on play-
back, to repeat each frame a pre-
determined number of times. Re-
peating each frame three times
would produce the effect of one-
third speed, repeating each frame
twice would produce a half-speed
effect, and repeating a single frame
indefinitely would produce a stop-
motion effect. Such a method, while
casy to implement, does not produce
satisfactory results because each

AN

Fig. 2 ABC technician operates two discs during college football game.

frame contains two fields indepen-
dently scanned 1/60-of-a-second
apart. A football, for instance, tra-
veling at 40 mph moves a distance
of one foot in this time and exhibits
a strong double exposure effect in
the interlaced frame.

Therefore, it is necessary to pro-
duce slow-motion effects by the re-
petition of fields rather than frames,
and to produce interlaced frames,
artificially using the information
contained in a single field only.

Fields are of two types (Figure 1),
differing from one another in a half-
line displacement of the horizontal
sync pulses (and video) during the
horizontal scanning interval. During
the vertical interval, the two types
of fields are identical. To convert a
field from one type to the other, we
insert a half-line delay in the video
signal during the horizontal scan-
ning interval. Thus a single field can
be converted to an interlaced frame
by plaving it back once without the
half-line delay, then repeating the
playback with the half-line delay in-
serted. The information in the two

15



fields is the same, displaced verti-
cally one-half line on the raster to
provide a full frame. In still framing,
the single field can be played back
indefinitely, with the half-line delay
being alternately inserted and re-
moved each time the field is re-
peated.

Chroma Phase

The problem of maintaining cor-
rect chroma phase was tackled next.
Referring again to Figure 2, the
phase of the unmodulated chroma
subcarrier (burst) alternates between
0 degrees and 180 degrees at the
beginning of each line. This is be-
cause the chroma’s subcarrier fre-
quency is an odd multiple of one-
half the line rate. Thus in Frame
One, odd-number lines begin with a
chroma phase of O degrees; even-
numbered lines begin with a chroma
phase of 180 degrees. In Frame
Two, odd-numbered lines are 180
degrees, even-numbered lines O de-
grees. When we produce Frame One
from a single field played back the
second time through the half-line
delay, we find that the odd-num-
bered lines in Field One have be-
come even-numbered lines in Field
Two and are therefore of opposite
chroma phase to that which is re-
quired.

This is corrected with a chroma
inverter which extracts the chroma
portion of the video signal, inverts
its phase, and re-combines it with
the luminance components. The
chroma inverter is activated for the
duration of Field Two. If we con-
tinue still-framing for a third field,
we now begin Frame Two, which
requires removal of the half-line de-
lay but retention of the chroma in-
verter. Similarly, the second field of

Frame Two is obtained by again in-
serting the half-line delay, but this
time removing the chroma inverter.
When stili-framing, the half-line
delay is alternately inserted and re-
moved at the beginning of each field,
and the chroma inverter is alter-
nately inserted and removed each
time the half-line delay is used.

A Slow-Motion Recorder

Playing back each recorded field
a selected number of times poses
severe problems in incremental mo-
tion if conventional tape recording
techniques are used. Attempts to
modify rotary head tape recorders
for slow-motion playback have been
partially successful. This problem
has been overcome in the disc re-
corder by recording the individual
field as a separate, circular track
on the disc surface.

In the Ampex disc recorder in
Figure 2, two 16-inch diameter discs
are used, rotating on a common
shaft at a rate of 60 revolutions per
second, locked in phase to an exter-
nal vertical sync reference. Each
complete revolution of the discs cor-
responds exactly to one television
field, beginning and ending during
the vertical blanking period.

Four heads are used, one for each
surface of the two discs. Each head
combines three functions: record,
playback, erase. Each head assem-
bly is mounted on an independent
drive carriage and moves radically
across the surface of the disc. Each
field is recorded as a circular track
while the head is held stationary
against the revolving disc.

In the HS-100, when head “A”
has completed recording Field One,
Head “B” records Field Two, and
so on. After Head “D” records Field

Four, Head “A” is now in place to
record Field Five. Thus, each head
records every fourth field.

When Head “A” completes re-
cording Field One, it is moved a
distance of .010-inch along the ra-
dius of the disc by means of a step-
ping motor. (Tracks are .0075-inch
in width, .010-inch center-to-center).
During Field Three, Head “A”
moves an additional .010-inch so
that it is now a distance of two
tracks from where it last recorded.
During Field Four, Head “A” erases
by means of a dc current any signal
previously recorded on the track
where it is now positioned. At the
beginning of Field Five, the erase
current is switched off and the re-
cord current switched on.

Thus, during record, one head is
always recording, one head erasing,
and two heads are moving to new
positions, as shown in Figure 3.

A sensing device detects when the
heads reach their innermost tracks,
and direction of head travel is then
reversed. The heads begin stepping
toward the outer edge of the disc,
recording now in the track spaces
left vacant during the inward travel
of the heads. Carriage motion is
similarly reversed at the outer edge
of the discs so that recording is con-
tinued without interruption.

Playback

When the system is placed in the
reproduce mode, the previous 1800
fields are available for playback.
The storage capacity of the system
is thus 30 seconds. In the “alternate
field record” mode, in which only
one field from each frame is re-
corded, the storage capacity is 60
seconds.

In normal speed playback, the

FIELD FIELD FIELD FIELD
1,5,9,etec 2,6,10,etc ,7,11,etc 4,8,12,etc
HEAD a RECORD MOVE MOVE ERASE
HEAD b ERASE RECORD MOVE MOVE
HEAD ¢ MOVE ERASE RECORD MOVE
HEAD d MOVE MOVE ERASE RECORD

Fig. 3 Head switching format.

BROADCAST ENGINEERING



Who makes more kinds of tubes?

RGA

Who handles them all?

Your RCA Distributor

And now...he has this new Guide for you!

R T e —— e e

Phone In!

Guide To RCA
Industrial
Tube
Products

Includin,

9
Intarch, ik i
tpterchorgeatiity m@ m Electronic

Components

B

First Time Ever Under One Cover!

New! Combined "Guide to RCA Industrial Tube
Products” and Tube Interchangeability Directary.

Receiving. Power. Vidicons. Image Orthicons. Micro-
wave. Photomultipliers. Cathode Ray. Storage. What-
ever tubes you want, call your RCA Industrial Tube
Distributor. He’s your man. He sells the leading

brand — RCA. And that's the Company that makes
more kinds of tubes than anyone. RCA Electronic
Components, Harrison, N. J. 0