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| Dreamed | was using a Riker Switcher...

PHOTOGRAPHED AT THZ WTVJ
INSTALLATION AT MIAM] BEACH AUDITORIUM,
STUDIO FOR JACKIE GLEASON’S *’AMERICAN SCENE"’

and it’'sareal “Dream Switcher” becausel can have all the features I needsuchas:
- Additive/Non-Additive Mixing - Any Number of Cross Points, Comp and Non-Comp - Plug-In Automation - Special Effects - Double Re-entry - Audio Follow
Video « Pre-roll Control - Film Control/Tape Start-Stop « Vertical Interval Black and White Reference « Preview Tallies - Video Processing Amplifiers

Riker makes your “Dream Switcher” a reality . . .

Modular design and plug-in construction of the RIKER switching
system is used throughout the entire line of RIKER products. By
combining modules, virtually any size switching system can be
tailored to your specific requirements. Future expansion may be
accomplished by plugging in additional modules. 8 x 1 and 4 x 1
switching modules assures optimum flexibility and economy. All
units are readily serviceable with easily replaceable circuit cards.

Rigid specifications guarantee high quality performance and reli-
ability under all operating conditions.

Features: Plug-in modular construction, completely interchangeable units
« Highly reliable ail solid state video switching - Modular design for com-
plete system flexibility allows for future expansion very econamically
« Any number of inputs and outputs - Ultimate stability « Minimum rack
spaced-rugged construction - Picture transition in nanoseconds - Excellent
interchannel crosstalk isolation - System completely assembled, wired
and tested at factory - Easily serviced with replaceable circuit cards
« New fully automatic foolproof double re-entry system (patent applied
for) - Preset precision delays prevent phase shift problems.

Differential phase, differential gain and overall amplitude fre-
quency response exceed the requirements for excellent color and
monochrome picture quality. Switching in nanoseconds assures
invisible transitions, even if operated non-vertical interval.

The RIKER switching system operates during the vertical interval
thereby eliminating difficulties found in random and relay switch-
ing systems. It is designed and packaged for ease of installation,
portability, and minimum maintenance.

Recent RIKER Installations: KIMA 6 in non comp, 4 out, special effects. MGM
7 in non comp, 1 in comp, 4 out. WIZ 17 in non comp, 8 in comp, 8 out,
special effects. WOR-TV (RKD) 14 in, 6 out, special effects. UCLA 6 in comp,
5 out. KOLO 10 in non comp, 4 in comp, 7 out, special effects, WTVJ 12 in
non comp, 8 in comp, 8 out, special effects, double
reentry, U. of Calif. 7 in non comp, 4 out, special
effects. Sports Network 6 in non comp, 4 in
comp, 5 out, 2 comp/non comp, special
effects. Ampex 7 in non comp, 2 in comp,
6 out, special effects. KBRK 10 in non comp,
4 in comp, 7 out, special effects. WKBO 8 in

non comp, 8 in comp, 6 out.

RIERRNDUSTHRIESE HN@OL‘J

Circle liem 1 on Tech Data Card
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LET’S LOOK UNDER
THE HOOD AT
RUST’S NEW 1 KW
FM STEREO BROADCAST
TRANSMITTER

Here’s the new 1 KW FM sterec transmitter from Rust. Notice the elbow room?
Space galore! (Once, we even found an employee cat-napping there.)

The main channel SWING OUT FME Exciter, plus both subchannel generators are
crystal controlled for reliability. As for a stable signal — it locks on like a tiger —
never drifts — never lets go. And no more burnec¢ knuckles checking tubes. The
New Rust power supply is comgletely solid state and unshirkingly reliable. Inci-
dentally, check the space-saver cabinet — only 24" wide x 28" deep — not to
mention the new low price.

The Rust 1 KW, with built-in components, comes ready for remote control.

A very desirable optional feature is our Autolog automatic transmitter

logging system. Simply turn it on — and forget it! It frees station
personnel for other duties.

For further information, prices, specifications and/or a brachure of
the complete Rust line, address your inquiry to: .

corporation of america

Eastern Division Washington, D. C. Western Division
195 Mass. Avenue 13205 May Court 2921 South 104th St.
Cambridge, Mass. Silver Spring, Md. Omaha, Nebraska

RUST FM STEREQ TRANSMITTERS e AUTOLOG e RUST REMOTE CONTROL
Circle Item 2 on Tech Data Card
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Now you can fully utilize the listening cap-
abilities of your audience! Scientists for
years have investigated and tabulated the
various phenomena that make people want
to listen. These findings come under the
broad category of psycho-acoustics. Now
Fairchild has harnessed many of these
findings and incorporated them into a line
of unique world-renown audio control
devices which produce a sound easier to
listen to and easier to perceive...in short
a bright, crisp, lively sound which keeps
your audience listening. This is the sound
you need to help you sell your station to
your audience and to your sponsors.

THE DYNALIZER
the Psycho-acoustic way to achieve a bright, full
bodied easy-to-listen-to, easy-to-perceive station
sound. The Dynalizer contours your station’s fre-
quency response to fully utilize the listening cap-
abilities of your audience. Makes your station
sound really big, big, big even on the smallest
pocket receivers.

THE CONAX

the world-accepted way to control high frequency
spillovers in FM due to preemphasis. Lets your
station maintain real high levels even with brass
and crashing cymbals and still avoid FCC citations.

THE REVERBERTRON

the new compact
reverberation system
which gives your sta-
tion that real big
s s voice. With the Re-
. . verbertron you can
5%‘ 34 have that Carnegie
ST Hall effect as close as
the gain control on the Reverbertron. And there’s
the added plus of an increase in apparent loud-
ness of your station sound due to reverberation,
as originally described by Dr. Maxfield.

For complete details on psycho-acoustic sound
that sells write to Fairchild — the pacemaker in
professional audio products.

FAIRCHILD
RECORDING EQUIPMENT CORPORATION
1040 45th Ave., Long Island City 1, N.Y.
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VME 3’ IMAGE ORTHICON

Now you can have the identical image quality
in your TV picture as you've seen on the finest
European tapes. European pride ard integrity of
craftsmanship makes the VME 3” tmage Orthicon
far superior in performance to all other 3” orthi-
cons even under the most difficult in-the-field
illumination conditions. Preferred by experi-
enced station operators throughcut the conti-
nent, the VME 3" Orthicon replaces the RCA or
English Valve orthicons. (See replacement chart
below) Handcrafted in the tradition of West
German craftsmanship, each tube js individually
tested and calibrated-by factory engineers and
accompanied with individually signed test report
which assures a heretofore unknown uniformity
and predictability §f performance.

ORTHICON
REPLACEMENT CHART
REPLACEMENT FOR
YME RCA Eng. Elec. Valve
20F 8093A 7294
40F 7293A 7293

TV Picture!

NEW TYPE 1255 RESISTRON—
OBSOLETES VIDICON MISERIES

Only “NON-STICKING" Replacement
for One-Inch Vidicon

Non-smearing performance achieved with no
sacrifice of picture quality. Makes practical once
and for all the use of a Vidicon in studio and
field pickup situations. 1255 Resistron elimi-
nates to a great degree those image gremlins
...aftersmear and trailing ghosts ... the tell-tale
signs which indicate you're using a conventional
Vidicon. Each tube individually tested and cali-
brated by factory engineers for the ultimate in
performance. Complete data is provided with
every tube. No culling necessary—every tube a
superb performer. Also available 12" high reso-
lution Resistron and precision deflection com-
ponents for both 1*and %2” tubes. Specification
bulletins available.

Coble: VIDMEDCO. NEWYORK / Telex 224573

VIDEO-MED.ICAL ELECTRONICS CORP. (S cner

© NEW YORK, N. Y. 10020. Telephone: 245.2411
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MODEL 55724

NEW SOLID STATE
Crown RECORDER
= THAT’S PRICED
AT ONLY $895

COMPARE PERFORMANCE

Quarter-Track Record/Play Data

ips db cps s/n

7V +2  50-25000  54db
3% +2 50— 15,000 45db

1% 3 30—10,000  45db

COMPARE VERSATILITY

Incorporates the Crown use-tested
solid state control center, featuring
plug-in circuitry modules for quick
adaptation to a variety of specific
uses in home, commercial and labo-
ratory recording. Audio circuitry, +
db from 10-100,000 cps. Third head
permits playback while recording.
Complete pushbutton control. And,
many other features.

THE HALLMARK

INVEST

OF CROWN —
IN CROWN SUPERLATIVE
CRAFTSMANSHIP
QUALITY THROUGHOUT!

INDIVIDUAL PERFORMANCE
RECORD SUPPLIED
WITH EACH CROWN

WRITE DEPT. BE-0l

L nourn

INTERNATIONAL

1718 Mishawaka Rd. ® Elkhart, ind.
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LETTERS

to the editor

DEAR EDITOR:

After reading “Protective’ Mainte-
nance «t the Studio™ in the November
B-E, I'd like to say there is a lot of
truth in the article. I have had to install
many “protective” systems mysclf. Some-
times this approach must be applied even
where first-phone people are involved,
I once knew a first-phone operator who
didn’t Kknow the difference beiween a
capacitor and a transformer!

CLAY FREINWALD
Chief Engineer, KFHA,
Tacoma, Washington

DEAR EDITOR:

First, may I compliment your staff on
their efforts in putting together the most
informative publication for broadcast
engineers.

However, I take issue with the philos-
ophy expressed in “Protective Mainte-
nance at the Studio,” which appeared in
vour November issue. 1 base my com-
ments on seven vears of experience in
broadcasting, both as an announcer and
us u chicef engineer.

Although some of the ideas presented
in the article are perfectly workable,
and in fact are used by many stations.
it scems to me that the author is trying
to replace verbal communication with
“idiot-proofing.” A closer relationship
between the announcers and the engincer
would seem to be a superior (and more
economical) approach to the problem.

Obviously, the announcer who will-
fully and repeatedly monkeys with modu-
lation monitors and alert receivers is in
the wrong business. However, wherc
most announcers are concerned, the ap-
plication of the engineer's inventiveness
to the development of something to make
the announcer’s tasks less burdensome
would do more to promote harmony
than would soldering wires over “taboo”
controls.

JAMES D. ERICSON
San Luis Obispo,
California

It scems there is a  difference  of
opinion concerning the merits of “pro-
tective” muaintenance. Our  November
article described the measures taken at
one station. Whether the individual sta-
tion adopts some, all, or none of these
ideas (or others of its own invention)
depends, of course, on circumstances :ut
the station and the viewpoint of station
management. In varying degrees, these
“announcer defeaters” do muke the
anpnouncer’s job ecasier.—Ed.

DEAR EDITOR:

I would like to call your attention to
an apparent printer’s error on page 12 of
your November issue. In Fig. 2, the pat-
tern lubeled “over 100% modulation” is
actually under 100%, and the pattern
labeled “under 100% modulation” is
actually well over 100%.

Nevertheless, I enjoyed this write-up

by Mr. Jones. I have often used the
scope as a sort of standby modulation
monitor while working on the regular
unit,

R. A. “DAN” DILLON
Consulting Engineer,
Woodland Hilis, California

DEAR EDITOR:

I would like to call your attention to
the article, “Calibration of AM and FM
Modulation Monitors,” in the November
issue of B-E.

The sine-wave modulation patterns of
Figs. 2B and 2C were reversed. The
pattern shown in Fig. 2B is really
under 100% modulation, and the one
shown in Fig. 2C is really over 100%
modulation.

I'm sure others have noticed it, but
I thought perhaps you may have over-
looked it.

MARVIN BREDEMEIER
Engineering staff,
KUDL Radio,
Fairway, Kansas

Many others did, indeed, notice it,
Muarvin; these two letters are only a
few of the many we received on this
subject. You are quite right; the two
illustrations are reversed. We hasten to
add that the switch wus one of those
Last-minute errors that sometimes occurs
in the rush to get an issue of a magazine
out; it was not author Jones’s mistake.

To clear up any confusion that may
exist, we are reproducing herewith a
properly labeled set of waveforms. And
we’re keeping our fingers crossed that
these will turn out right!'—Ed.

Editor’s Note: We're still planning
compilation of ideas concerning mainte-
nance logs. How about it, readers? Care
to send along a sample of yours? A

(C) UNDER 100% MODULATION

BROADCAST ENGINEERING



INTV
SOLID-STATE
SWITCHING =

There's a big “Switch” in the operational
philosophy, as well as the solid-state cir-
cuitry of these three new CDL switching
systems. We're sure that before you install
another switcher, you'll want to discuss with
us our approach to Composite Switching,
Automation, Integrated Audio/Video Con-
trols, Double Re-Entry Switching, etc. — and
what our precision craftsmanship does to
safe-guard your investment and assure main-
tenance-free performance.

WHAT’S

BT
=

N o
) Tl " Addd 4dd< o~

w

PG QSN AT

i. ONE OF THE THREE NEW CUSTOM-
DESIGNED COMPOQOSITE STUDIO
SWITCHERS AT WGBH (BOSTON)

ONE OF EIGHT NEW CUSTOM-
DESIGNED COMPOSITE SWITCHERS AT CBC

© OoF MmBm Om g ® o

: ST
06600660 6000 0000 0006080 - Omi"i‘lonq
® 00000080 0000 0000 00000 - 0000008066060 \

00006000 0864 800080 X
PO0C0066 0966 "' il Lo

@
e XX A

VSA-102 AUTOMATED STATION-BREAK
VIDEO/AUDIO SWITCHING PACKAGE
CHOSEN BY WMAL-TV (WASHINGTON)

FOR COMPLETE INFORMATION WRITE
DIRECTLY TO:

WARD ELECTRONIC INDUSTRIES, Inc.

P. 0. BOX 1045, MOUNTAINSIDE, N. J. e (201)-232-1167
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PROGRESS IN
RECORDING STANDARDS

Over the past ten years or so, re-
cording methods have been devised
to combine the advantages of tape
with the convenience of discs. From
these attempts has evolved the car-
tridge tape method of recording and
reproduction. Until now therc has
been no industry-wide standard for
cartridge tape systems, and com-
patibility between systems has been
rare if not nonexistent.

The recently released NAB Mag-
netic Tape Cartridge Recording and
Reproducing Standards are the
culmination of cfforts by the NAB
Recording and Reproducing Stand-
ards Committee in cooperation with
equipment manufacturers, broad-
casters, recording companies, and
international organizations. The
purpose of the standards is to
“. . . permit interchangeability and,
at the same time, to embrace the
latest technological advances of the
art.”

What follows is a digest of
the new cartridge-tape standards.
Copics of the complete standards
are available from the NAB#*,
whose cooperation in furnishing the
material which forms the basis of
this article is hereby gratefully
acknowlcdged.

Mechanical Specifications

The standards basically fall into
two divisions, mechanical and clec-
trical. The mechanical specifica-
tions deal with those aspects of tape
storage and movement that affect
compatibility and quality of repro-
duction.

Three sizes of cartridges are
established. Designated NAB-A,
NAB-B, and NAB-C, these car-

“Persons wishing copies of the NAB
Magnetic Tape Cartridge Recording and
Reproducing Standards may write to the
Engineering Department, National As-
sociation of Broadcasters, 1771 N Street,
N.W., Washington, D.C.

8

A summary of the new mechanical and

electrical standards for cartridge

tape systems.

t:uK|R’||u‘.F

NAB-A
NAB-B

/V

7
{

1/64

4]
[

QI

9375

L (MAX)
5 1/4"
T

Q1 I

{A) Overall dimensions

(B) Spring device

(C) Pressure areas

Fig.

Standard cartridge dimensions.

tridges have the dimensions shown
in Fig. 1. All materials used in the
cartridge must, of course, be non-
magnetic. The tape capacity de-
pends on the size of the cartridge,
but the amount of tape (in playing
time) loaded in the cartridge must
be clearly marked on the heel of
the cartridge. The loaded cartridge
must contain cnough tape to pro-
vide the indicated playing time; any
cxcess tape footage must be in ac-
cordance with Table 1. Precise
movement of the tape is assured by
guides external to the cartridge.
The tape itself must also meet
certain  dimensional requirements.
Specifically, the thickness of the
tape must not exceed .0016”, and
its width must be .246” =+=.002".
The standard tape speed has
been set at 7V2 ips, to be main-
tained within an accuracy of *=.4%
—measured using a 1507 (+=17)
loop of one-mil lubricated tape
loaded in an NAB-A cartridge.
Flutter must not exceed .2%
rms. The following measuring tech-
nique is set forth in the standards:

The measurement shall be made
within the band from .5 to 200 cps
by playing an NAB standard flutter
tape containing a 3-kc recording. The
flutter meter shall have no frequency
weighting. The meter shall have the
dynamics of the Standard Volume In-
dicator (ASA C16.5-1961). [It is rec-
ommended that when flutter measure-
ments are made, the meter be read
for ten seconds and that peak read-
ings (excluding peaks which do not
recur more often than three times in
a ten-second period) be recorded.]
The machine must be capable of

exerting a minimum pulling force
of 1¥2 Ibs on the tape. The stand-
ards state that:

This measurement shall be made
by securing a length of %" nonlubri-
cated one-mil polyester recording tape
10 a suitable tension scale. The tape is
then threaded between the capstan
and pressure roller and the machine
set in motion. An indication of at
least 1v2 1bs on the scale should then

BROADCAST ENGINEERING



Table |. Excess Tape Footage.

LENGTH EXCESS TAPE
Up to 63" 3sec (22'2") max
Over 63’ 6 sec (45'") max

be observed before tape slippage

occurs.

For monophonic machines, a
two-track system is uscd. The upper
track is the program channel, and
the lower track is the cuc channel.
In stereophonic machines, three
tracks are used. The left channel is
recorded on the upper track, the
right channel is recorded on the
center track, and the cue signals
are rccorded on the lower track.
The standard tape-track dimensions
are shown in Fig. 2.

Electrical Specifications

This portion of the standards scts
forth requirements for recorded
levels, frequency response, distor-
tion, signal-to-noise ratio, crosstalk,
and other characteristics.

Recorded Levels

In order to specify the recorded
levels, a reference must first be
defined. In this case, the NAB
Standard Reference Level is “that
400-cps level which is equal to the
recorded level on the NAB Primary
Reference Tape.” It then becomes
necessary to define this tape:

The NAB Primary Reference Tape
is a tape of the normal general pur-
pose type which has been selected for
average characteristics of output, sen-
sitivity, and distortion. The 400-cps
recording on it was made at 7V% ips
with bias adjusted for maximum out-
put, at an output level 8 db below
that which produced 3% third-har-
monic distortion. ... Since neither the
tape nor the measurement conditions
can be duplicated exactly in the field,
all NAB Standard Test Tapes contain
a 400-cps recording at the NAB Stand-
ard Reference Level, within +.25 db,
as a means for making this level avail-
able.

The standard recorded program
level is, then, the level that pro-
duces the same reference deflection
on a standard volume indicator as
is produced by a 400-cps tone re-
corded at standard reference level.

The cue levels are defined in
terms of the voltage produced by
an open-circuited “ideal” head.
These levels may be measured,
however, by observing the output
levels when the recorded cue track
is reproduced through an NAB-
equalized playback channel. The

January, 1965

standard cue levels (in terms of the
standard reference level) are listed
in Table 2.

Frequency Response

Practical measurement of the fre-
quency response of a reproducing
system is done by playing an NAB
cartridge frequency-test tape. The
response must then fall within the
limits shown in Fig. 3A. Regarding
recording response, the standards
say, “It shall be standard that the
recorded response and level shall be
the same as an NAB frequency test
tape, within the limits shown [in
Fig. 3B], when such tapes are repro-
duced through the same reproduc-
ing system.”

Distortion and Noise

The total record-reproduce sys-
tem harmonic distortion must be
“less than 3% for a 400-cps tone
recorded so as to produce a level
6 db above the standard NAB ref-
crence level.”

The unweighted signal-to-noise
ratio must be at least 45 db for
monophonic systems and 42 db for
stercophonic systems. Unweighted
noise is to be measured over the
frequency range of 20 cps to 20 kc.
The measurement is made using a
tape recorded with bias but without
signal. The reference level is the
400-cps NAB Standard Reference
Level. The indicating meter must
have the dynamic characteristics of
a Standard Volume Indicator, and
the measuring system must “have
the characteristics of a full-wave
rectified average measurement law.”

Crosstalk

For monophonic systems, cross-
talk betwcen the cue tone (normal
level) and program channel must
be not less than 50 db below the
NAB Standard Reference Level at
150 cps and 8000 cps and 55 db
below the reference level at 1000
cps. For sterco, the cue-tone-to-
program-channel crosstalk must be

Table 2. NAB Cue-Tone Levels.

FREQUENCY (cps) OUTPUT (db)

400 0
1000 + 4
150 +6.1
8000 —9.4

at least 50 db below the NAB
Standard Reference Level.

Stereo Phasing

Stereophonic recordings are to be
made with the head gaps for the
two program channels in line. The
phasing of the record-head coils
must be such that in-phase input
signals produce in-phasc channel
recordings. That is, when the tape
is played back, the signals must
have the same phase relationship as
the signals obtained by playing
back a full-track recording on the
same machine.

Other Specifications

No crasing function is to be in-
corporated into the cartridge ma-
chine. Bulk erasure of the tape in a
cartridge is required.

The 1000-cps  “primary”  cue
tone is the stop cue. Its frequency
is to be maintained within =75
cps. The 150-cps “secondary” cue
tone is the end-of-message cue. Its
frequency is to be maintained
within =30 cps. The “tertiary” cue
tone has a frequency of 8000 cps
=1 ke. It is an auxiliary tonc to be
used for any desired purpose. The
standard cue-tone burst duration is
500 =250 msec.

Four standard test tapes are spe-
cified. Each consists of about 150’
of tape loaded into an NAB-A car-
tridge. The tapes are identified by
number; their content follows:

Test Tape No. 1 is the azimuth
test tape. A 15-kc tone is recorded
10 db below the NAB Standard
Reference Level (full-track) for the
entire length of the tape. The re-
corded azimuth is maintained within

® Please turn to page 46

(A) Monophonic

(B) Stereophonic '

Fig. 2. Head and track configurations specified in the cartridge-tape standards.



PRESSURIZING COAX
TRANSMISSION LINE

A coaxial transmission line con-
sists of two concentric conductors
insulated from cach other by one of
several materials. Most smaller ca-
bles usc solid or foam polycthyicne,
which has a high dielectric constant
but exhibits greater losses at the
upper frequencies than air. High-
er power transmitting installations,
such as those found in broadcasting
stations, make use of rigid or semi-
rigid air-diclectric line. The inner
conductor is held in place by
steatite, polycthylene, or teflon fit-
tings (pegs or wafers) located at reg-
ular intervals throughout the line;
some flexible cables employ a con-
tinuously spiraled honcycomb-like
spacer.

Air, which is always present in
the space between the conductors,
is a less cfficient insulator than any
of the materials noted above, and
therefore dictates the overall dielec-

by Patrick S. Finnegan, Consulting
Author, Chief Engineer, WLBC-TV,

Muncie, Ind.—Discussion of the

SHUTOFF VALVE

FLANGE

COPPER TUBING

TRANSMISSION LINE |

FLANGE BOLT

GAS BARRIER
PRESSURE GAUGES

Fig. 2. Bypass and valve in gas barrier.

tric properties of the transmission
line. A dircct result of these prop-
ertics is the peak power rating, a
measure of the maximum voltage
that can be tolerated between in-
ner and outer conductors. This rat-
ing is constant, not depending upon
frequency. (Standing waves, a re-
sult of an excessive VSWR, de-
velop much higher than normal
voltages and cffectively reduce the

qo 8

e
ANTENNA COAX ——_L2 L

GAS BARRIER %
IF ANTENNA
1S NOT GASSED

BUILDING

GAS BARRIER

SHUTOFF
VALVE

{L—— TOWER

|

-
J .

VERTICAL LINE RUN s——

/A

/ )
“/” HORIZONTAL
/7 LINERUN

Fig. 1. Typical placement of gas barriers in a coaxial transmission-line instaliation,

10

fundamental considerations in pressurizing
air-dielectric coax cable.

peak power rating of the line.) Since
the diclectric strength of air is pro-
portional to the ever changing mois-
turc content, coax lines are rated
for dry air at standard pressure.

Types of Gas

It follows from the above dis-
cussion that the rating of the line
can be increased by improving the
diclectric. This can be accomplished
by pressurizing the air within the
couX, thus incrcasing the air-mole-
cule density and producing a better
insulator. Naturally, there is a limit
to the advantage to be gained by
compressing the trapped air. If a
further increase in voltage rating
is desired, the air in the line can
be driven out and replaced with
dry nitrogen gas. Nitrogen, which
has the ability to absorb moisture,
offers a higher dielectric strength
than compressed air. If pressurized
nitrogen does not provide a high
cnough peak-voltage rating, sulfur-
hexafluoride gas may be employed.

One other advantage of pres-
surizing, in addition to increased
power rating, is exclusion of mois-
ture from the interior of the line. If
water vapor is allowed to enter the
cable, condensation (caused by out-
side temperature variations) forms
on the insulators and provides a
short-circuit path for RF cnergy.

When a difference in pressure
occurs between the air within the
cable and the outside air, the prob-
ability of line leakage is greatest.
If the outside air pressure is greater
than that between the conductors,
air will flow into the line through
any small opening, carrying with it
moisture and dirt. This changing
line pressure is called “breathing.”

Optimum pressure for gas in a
line depends on the relative values
ol pecak-voltage rating and operat-
ing power. A line rated to handle
power in excess of that normually

BROADCAST ENGINEERING



applied can be operated at a rela-
tively low pressure; the usual value
is 5 psi. If a line is operated at or
very near its maximum rating,
higher pressure or a gas having bet-
ter insulating characteristics should
be used; a value of 20 psi is a com-
mon value in these cases.

Line Components

The easiest type of coaxial cable
to maintain in a pressurized state
is the semi-rigid or flexible type.
Such line is made in one continuous
picce. In many cascs, these lincs
are fitted with gas-tight flanges at
both ends and filled with gas under
pressure at the factory.

Rigid coax line is normally avail-
able in 20’ sections with joining
flanges on each c¢nd. During in-
stallation, the sections are bolted to-
gether with O-ring gaskets placed
in matching grooves between adjoin-
ing flanges. To avoid leakage, the
gaskets must be properly secated.
Getting the O-ring correctly located
is not always an easy matter, espe-
cially on a horizontal run where
there is not enough room to hold
the ring while the flanges are tight-
ened. The procedure can be sim-
plified by applying a few dabs of
silicone grease to the gasket; this
will keep it “in the groove” until
the flanges are firmly joined. Be
carcful not to get grease on the
flange surfaces—they must make
metal-to-metal contact. Otherwise,
since this grease is an insulator,
rectification may take place at some
frequencies.

To prevent leakage, both ends
of the linc must be gas tight. Con-
sequently, TV and FM antcnnas
not designed to be pressurized from
the transmission line require a gas
barrier, or gas block. This is a
coupling device, for insertion be-
tween standard line flanges, that
contains its own inner conncctor
and a solid, sealed insulator. Each
barrier has ports into which gauges
or inlet pipes may bc fastened;
when not in use, these holes are
sealed with screw-in plugs. Barriers
must be installed in the system
whercver two sections of line are to
be isolated.

The cquipment end of the line
also requires a gas barrier, espe-
cially in FM and TV systems where
the coax directly joins the trans-
mitter through a flange. The usual
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place for the gas barrier is at the
point where the line lcaves the
building. This location provides a
convenicnt terminus for the gas fit-
tings (Fig. 1).

To simplify maintenance and
lcak location, the total run may be
broken into several sections sepa-
rated by gas barriers. One of these
gas barriers should be equipped
with a pressure gauge and be
mounted at the base of the tower.
With scveral barricrs in the system,
the centire line will not have to be
de-pressurized when it is necessary
to open or remove a section. Each
gas barrier should be by-passed
with a length of small-diameter
copper tubing and a shutoff valve
(Fig. 2).

Some coax systems, like those
used with AM directional arrays,
are divided into several sections to
feed various towers with end seals
used on each section. The scals are
gas-tight and provide openings for
gauges or inlet pipes. The center
conductor of the seal passes straight
through the insulator and terminates
in a threaded connector.

Individual system requirements
will dictate the type of gas to use
and whether or not it must be dricd.
There are several different models
of dehydrators available for use in
systems that demand moisture re-
duction. Some are completely auto-
matic in operation—they will pump
the line to the preset pressure and
keep it there. If line pressure drops
for any rcason, the pump will run
until normal conditions are restored.
Automatic dehydrators use a filter
that absorbs moisture from the air
before it is pumped into the line.
When the filter reaches its satura-
tion point, the unit switches into a
drying mode and discharges the
waste water through a drain pipe.
These units are designed for an in-
termittent duty cycle.

When nonautomatic dchydrators
are used, it is a4 good maintenance
procedure to check, at regular in-
tervals, the filter material through
the window provided for that pur-
posc. The color of the material will
change when drying is necessary.

Nitrogen and other gases require
other handling methods and can be
purchased in pressurized tanks (Fig.
3) through any bottled-gas distribu-
tor. The pressure inside these tanks
is very high; too high, in fact, to

Fig. 3. Tank-mounted pressure gauges.

feed directly into the line—a reg-
ulator is necessary. Regulators have
two gauges, one to show pressure
inside the tank and another to show
the pressure in the linc. A control
1s used to preset the desired op-
erating pressure, which will be main-
tained until the tank is empty.

The complexity of the gas-input
connection depends upon how mary
lines arc to be fed from one source.
A single line can be connected to
the system using Y4” O.D. copper
tubing or high-pressurc rubber hose.
In cither case, a small shutoff valve
should be inserted between the line
and the source to maintain line pres-
surc when it is necessary to dis-
conncct the tank.

When several lines are fed from
one source, a manifold is installed
(Fig. 4). The tank feeds the mani-
fold which, in turn, distributes gas
to each linc. Each outlet on the
manifold has a shutoff valve so that
individual lines may be isolated.

Maintenance

A normal system will always use
some gas, but a higher gas coo-
sumption than normal indicates a
lcak. Leaks may develop for many

® Please turn to page 351
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A LOOK AT CATV

Community antenna television
(CATV) systems are becoming
more numerous in all parts of the
country. Many broadcasters are be-
coming interested in or are enter-
ing this branch of the industry. It
is thus becoming increasingly likely
that the broadcast engincer or tech-
nician may someday soon encounter
a CATV system.

Just what constitutes a CATV
system? The best way to get an idea
of what such an installation is like
is to visit onc. The following para-
graphs will give the rcader an op-
portunity to do just that. Without
going into the pros and cons of
CATYV, or its regulation, this look
at a CATV system will give the
uninitinted an overall picture of
how the system works and what
it does. The system to be described
offers cxamples of most of the
current techniques and design phi-
losophy in CATV.
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Fig. 1. Diagram of the microwave relays.
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by James M. Moore —

An examination of what constitutes

a typical CATY system.

The Location

The system to be visited operates
in Logansport, Indiana. This city
of about 21,000 inhabitants is sit-
uated in the north-central part of
the state about 70 miles from In-
dianapolis and 90 miles from Chi-
cago. The city is situated on the
Wabash River, and much of its area
lies in the river valley. This places
most of the television receivers on
low ground with higher ground be-
tween them and the TV broadcast
stations.

Elaborate recciving antennas
mounted on towers in the 30’-to-
50’ range are in evidence all over
town. Even so, reception of the
nearest stations at typical receiving
locations is reported to be some-
thing like this: One high-band sta-
tion is useable but has some snow;
the other has more snow and is
subject to fading. Onc low-band
station displays some snow and co-
channel interference plus consider-
able ignition interference; the other
low-band station (farther away) is
plagucd by heavy snow and co-
channel interference.

The purpose of this CATV sys-
tem is, of course, to provide its
subscribers with better reception
than they could obtain with their
own antennas. To do this, an ex-
tensive collection of equipment is
required; the 60 miles of coaxial
cable is only part of the story.

Signal Pickup

Those signals that arc strong
enough for reliable performance are
picked up off the air at Logansport.
Signals arc received directly from
two Indianapolis VHF TV stations,
six FM stations, the two UHF
channels of the Midwest Program
for Airborne Television Instruction
(MPATID), and one commercial
UHF TV station at Lafayette, Ind.

Mast-mounted FM boosters and
UHF converters help overcome line

losses down the tower. All of the
receiving antennas except the
MPATI units are located at a
height of about 275’ it was found
that the MPATI receivers over-
loaded when fed from antennas
placed at this height. Experimenta-
tion showed that satisfactory re-
ception could be obtained with
these antennas at heights near 20’

Some of the desired stations
could not be received satisfactorily
at Logansport, however. To add
these signals to the system, it was
necessary to  establish  additional
pickup points nearer the transmit-
ters. The several pickup facilities
for the system are shown in Fig. 1.

A receiving station at Wellsboro,
Indiana, picks up signals from two
Chicago VHF stations and one
South Bend UHF station. The re-
ceiving antennas at this location are
at a height of 190’. The video und
audio from these stations are trans-
mitted to Logansport by a two-hop
microwave link.

A second pickup station near
Scircleville, Indiana, receives the
remaining two of the four Indianap-
olis-urea  VHF stations—the two
not received directly at Logansport.
A single-hop microwave link joins
this station to the Logansport sys-
tem. A 350° tower is used at
Scircleville. Both the southern mi-

Fig. 2. Antennas atop microwave tower.
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crowave link and the one from
Wellsboro operate in the 6000-mc
band.

Stacked, cut-to-channel yagis are
used for receiving at all three loca-
tions. Some of these can be seen
in Fig. 2, which is a view looking
up the tower of the Logansport re-
ceiving station—the “head end” of
the main cable system. (Two of the
microwave reflectors are for sig-
nals arriving from Wellsboro and
Scircleville; the third is part of a
link to a cable distribution system
now under construction at La-
fayette.) The microwave receiving-
antenna radomes can be seen in
the ground view of Fig. 3. Note the
two MPATI receiving antennas on
the towers just above roof level.
The site chosen for this station is
on the highest terrain in the area.

The receivers for off-the-air TV
pickup convert the signals to an
intermediate frequency, amplify
them, and reconvert them to a VHF
channel. Standby oscillators gen-
erate a carrier in the event a station
goes off the air. The reccivers
employ AGC, AFC, and limiting of
the sound carrier to maintain the
desired ratio between sound carrier
and picture carrier.

The output of the microwave re-
ceivers contains video plus a 4.5-
mc sound signal. A modulator unit
is then used to replace the RF car-
rier. This unit is similar in func-
tion to a low-power TV transmitter.

In this particular operation, the
VHF signals are put on the cable
system at their original channel
frequencies. The signals from UHF
stations are distributed on unoccu-
pied VHF channels.

An individual tuner is used for
each FM station received. The

tuner output is fed to a modulator

PO

Fig. 3. Relay, UHF receiving antennas.
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unit which produces the signal sent
out over the cable. In this system,
the FM signals are distributed on
frequencies in the FM broadcast
band. Modulators are available,
however, to supply the FM pro-
grams on the sound carrier of a
vacant TV channel; and unmodu-
lated picture carrier is also gen-
erated in this case so the programs
can be heard on intercarrier-type
TV receivers.

Distribution

After processing, the signals are
transmitted to the distribution
points by a trunk cable (Fig. 4).
Distribution amplifiers at various
points in the system serve as “hubs”
to feed distribution, or feeder, lines.
The individual customer taps are
then taken off the feeder lines.

The system under discussion here
has 12-channel capability. It uses
double-shielded coaxial cable and
tube-type amplifiers. (Aluminum-
sheath cable and solid-state ampli-
fiers are coming into use in the in-
dustry now.)

The head end delivers +-34 dbj
(0 dbj is defined as 1000 uv across
75 ohms). Down the cable 14907,
the first trunk amplifier (Fig. 5) re-
ccives +9 dbj and puts out -+ 30
dbj on all channels. System re-
sponse is held within =4 db for
all channels; plug-in equalizers are
cmployed to compensate for tilt in
the response curve. The amplificrs
in use are capable of considcrably
more output, but conservative op-
eration results in longer trouble-
free performance of the system.
When operating levels of +9 dbj
in and 430 dbj out are used, an
amplifier is required for every 21
db of attenuation along the line.

Every third trunk amplifier is
provided with AGC. For this pur-
pose, a crystal-controlled, constant-
level 73.5-mc signal is injected into
the system at the head end. As the
system attenuation varies due to
tube aging, temperature variations,
etc., the AGC amplifiers compen-
sate for the variations.

Temperature changes also cause
the appcarance of tilt in the sys-
tem response curve. Tempcrature
compensators designed around tem-
perature - dependent resistors are
provided at every third amplifier
(not necessarily the same ones with
AGCQC) to counteract this effect.

HEAD | TRUNK | TRUNK TRUNK
END | LINET| AMP ‘/’i“ AMP

DIST
AMP

[ ne FEEDER LINE

IEXTENDERI

FEEDER
LINES

CUSTOMER TAPS CUSTOMER TAPS

Fig. 4. Simplified system block diagram.

Distribution amplifiers feed sig-
nals from the trunk line to the dis-
tribution lines. These generally
have a bridging input and an inser-
ton loss on the order of 1 db. Up
to four high-level outputs may be
available to drive the distribution
lines.

The lines to individual sub-
scribers are tapped off the distribu-
tion cables. Either single- or multi-
ple-output tap-off devices may be
used. In either case, proper match-
ing and low insertion loss are main-
tained to prevent degradation of
system performance. Matching
transformers are employed to con-
nect the receivers to the 75-ohm
drop lines from the system.

On long runs of distribution ca-
ble, amplifiers called “line extend-
ers” are employed. In the Logans-
port system, solid-state units are
being introduced for this purpose.
These mount on the steel messenger
cable, are powered through the line
(tube-type amplifiers require a local
AC source), and are provided with
gain and tilt-compensation adjust-
ments. On extremely long runs,
additional amplifiers may be in-
stalled.

Maintenance

A CATV system, as does any
electronic system, nceds an ade-
quate preventive maintenance pro-
gram to maintain the best possible
performance. The system under dis-

® Please turn to page 50
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Fig. 5. Amplifier in protective enclosure.
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AUDIO TAPE
EQUIPMENT

In our first installment, we cov-
ered studio-type and AC-operated
portable recorders. In this part,
we’ll discuss on-the-scene portables
that are self-contained, examine
film-sync systems, and look closely
at cartridge machines.

Battery Portables

Mobility is paramount in on-the-
scene news and special-events cov-
crage. Since we don’t have elastic
AC lines, batteries seem the best
power source for fleet - footed
broadcast reporters. While music
demands near-studio quality and is
usually handled by AC-powered
recorders, some sacrifice in fre-
quency response, S/N, and distor-
tion figures can be tolerated in a
voice-recording machine that’s self-
powered, small, lightweight, and—
above all-—completely mobile.

Important considerations are
small size and weight, batteries that
are commonly-available, and sim-
plicity of operation. The last is par-
ticularly important since engincers
are seldom the prime users of news
recorders—reporters and announc-
ers are, and they usually aren’t
technically oriented. Also, though
ordinary D cells have rather short
life, their redeeming virtue is that
you can buy them at any drugstore.

Most of these machines are com-
patible with studio recorders. Hence
a busy newsman can drop off hot
tape for editing or playback in the
control room, meanwhile dashing
off to another assignment. At least
two machines, however, us¢ non-
compatible tape magazines which
can’t be played on studio units.
There are two solutions: (1) The
station may purchase several port-
ables, the studio-based news-tape
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Typical seif-contained portable recorder.

editor cxchanging a recorder with
a fresh load for one filled with news
each time a reporter checks in. (2)
One such recorder may have an
AC adapter attached and be based
permanently in the control or tape
room.

Suppliers of some of these re-
corders furnish mikes, cither as
standard equipment or as accessor-
ies. While these mikes are undoubt-
cdly matched well to their machines,
some do not perform as well as
commonly used broadcast dynamics.
Many stations have quality mikes
on hand to use with battery port-
ables. In any case, it’s well to con-
sider whether studio mikes can be
used with the recorder. The psy-
chological effect on the public must

A portable unit with film-sync facilities.

WWW.americanradiohistorv.com

analysis of modern sound recorders
for the broadcast industry.

not be overlooked, either: A
rugged-looking 8” dynamic mike
with a call-letter plate on the barrel
gives the newsman a professional
air which can often be useful in
getting a story.

Lip-Sync Sound on Film

In motion-picture work for tele-
vision news and commercial pro-
ductions, magnetic recording prac-
tices are becoming increasingly
popular. While some use is still
made of both variable-area and
variable-density optical recording
equipment, emphasis is on mag-
netics in both single-system (sound
recorded directly on the film in the
camera) and double-system (sound
recorded independently of the film
on scparate equipment) production.
Most spot news events and inter-
views are recorded single-system for
quick editing and because the sound
is synchronized to the action by vir-
tue of being recorded on the film
itself.

For more demanding film pro-
ductions, however, the double-sys-
tem approach provides far greater
freedom in cutting the film and in
preparing visual effects such as
fades, dissolves, and multiple print-
ing for superimposed titles and
transitions. In the past, double-sys-
tem techniques required the use of
cameras and recording equipment
driven by synchronous motors to
achieve exactly matched tape and
film travel. The recording medium
was usually 172 mm, plastic-base
film (with photographic emulsion
for optical recording or with an
oxide coating for magnetic) of high
stretch resistance to avoid sync
slippage during long film runs. The
recording film was sprocket driven,
which also contributed to accurate
synchronization. Such film units
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required good - sized trucks for
portability.

Development of highly regulated,
battery-driven motors for camecras
and recorders led the way for com-
pact double-system film work, but
problems of tape stretch and slip-
page, as well as of drifting drive-
motor speeds, had to be worked out.
These problems have been avoided
by five systems of electronic tape-
film sync, all of which opcrate on
the same general principle: A sync
generator or transformer is coupled
to the film-camera drive motor,
sending sync pulses to the tape re-
corder, where they are recorded in
parallel with the audio. Eventually
audio is resolved, or dubbed from
tape to a master film ncgative (the
tape sync signal being used to con-
trol the speed of the master recorder
to assurc proper synchronism) for
chemical processing, editing, print-
ing, and release on the same print
as the picture images. In some cascs,
audio is magnetically recorded on
oxide stripes on the release print.

The four earliest sync systems
were developed when full-track re-
cording was the only reliable means
of obtaining a full-fidelity signal.
Therefore, these systems all employ
a phantom or duplex method of
recording sync along with audio on
the same tape. A key point is the
use of high-frequency bias with the
60-cps sync signal, in the same man-
ner as audio is biased on tape by
all recorders. Standard U. S. film-
sync value is 1.2 to 1.8 volts of 60-
cps sine wave, for both 16- and 35-
mm systems.

Refer to Fig. 1 for the follow-
ing discussions. The Ranger system
(Fig. 1A) was the first practical
U. S. method; standard on the
Stellavox recorder, it’s an optional
alternate on Nagra and Perfectone
and is compatible with the Pilote
and Neo-Pilotton systems. The Y4 "-
long Ranger head rccords a 25- to
30-mil strip in the center of the
tape, but at an angle of 85° to the
audio head gap. Although the mid-
dle of the audio signal is crased by
sync, with proper filtering in the
transfer (dubbing) equipment, there
are no problems.

The Pilote system (Fig. 1B), the
European standard, is available
only on the Stellavox machine, but
it’s compatible with Ranger and
Neo-Pilotton. Head-gap length is
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ITg. 1. Compuris;c;f—film-sync sysfem:.

1/16” and gap width is 10 mils.
The sync track is recorded at right
angles to the audio gap, and the
system is claimed to have less cross-
talk than Ranger.

Neo - Pilotton (Fig. 1C), as the
name implies, is an improvement of
the Pilote system, with which (along
with Ranger) it’s compatible. Neo-
Pilotton is available only on Nagra
gear and uses a double-gap head.
The gaps are 10 mils wide, spaced
10 mils apart, in line, and are
parallel to the audio-head gap. Sync
is again rccorded at the center of
the tape. However, since the two
gaps are driven in push-pull, sync
signals cancel out for practical pur-
poses with respect to audio play-
back, but remain resolvable for
sync-pickup hcads.

The Echelon system (Fig. 1D),
available only on Perfectone equip-
ment, is neither standard nor com-
patible. Audio in this method is
recorded by a head gap 165 mils
long. Two sync heads are used, hav-
ing slits of 35 mils length, spaced
185 mils apart, so as to record at
the tape edges. Sync and audio head
gaps are parallel. Sync heads are fed
in phase, but physically arc stag-
gered 1/16”; hence the recorded
sync is effectively in push-pull as

single-cartridge tape machine,

Typical

far as the audio playback head is
concerned. Because of track sepa-
ration and push-pull sync, crosstalk
is very low.

The fifth sync system has no of-
ficial name, but might well be called
half-track, since it was devised fol-
lowing introduction of full-fidelity
split-track. Two film-sync machines
are available that use two half-track
heads—one for program audio, the
other for sync. Crosstalk is said to
be lower than with any of the phan-
tom systems, and audio fidelity on
7Y2-ips half-track is adequate with
present-day head design.

Support Gear for Film Sync

Any of the above film-sync gear
requires additional equipment, all
of which is available in one form
or another from suppliers handling
the sync-type recorders. Each twin
segment of film and tape must have
an appropriate start cue as reference
for the sync pulses. The standard
studio clapboard being unsuitable
for much field work, a self-con-
tained method was devised, called
blooping. The bloop light, contained
within the camera, floods the film
gate at the beginning of the take,
simultancously transmitting a spe-
cial bloop signal to the tape re-
corder. This insures accurate lineup
of the picture and sound upon
transfer,

Sync generators or transformers
are made for almost any make and
model of 35- or 16-mm camera and
will work with nearly any sync re-
corder. While sync is often fed via
wire from camera to recorder, at
least one company—Magnetic Sales
—has devised a method of wireless
sync which uses RF to link the two
units. This system frees news re-
porters or fast-moving performers
for a wider range of action. One or
more cameras may be used with one
or more recorders, permitting ex-
treme versatility. The system can be
used with Perfectone, Nagra, or
Stellavox.

Resolving or transfer equipment
is necessary at the studio for dub-
bing audio onto film negatives or
release prints. Special heads and
amplifiers can be added to some
studio recorders; there are also spe-
cial units designed expressly for
film-transfer work. In addition,
some sync-recorder distributors will
perform transfer work on a contract
basts.
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Multicartridge unit increases versatility.

General Features

The battery portables described
here are professional, transistorized,
use Y4 tape, and are available only
in portable cases. All but two have
VU meters; the exceptions use
magic-eye tubcs. All but two have
battery-life indicators. Most have
motor-driven shuttle; three don’t.
Most manufacturers offer a variety
of accessories, such as mikes, tele-
phone adapters, miniature car-
phones, rechargeable batteries, and
chargers.

All machines handle mono, and
two handle sterco. Of the popular
units, five are film-sync models,
while cight arc not. Speeds can be
had from 178 through 15 ips. Fre-
quency response averages = 3 db
from 50-10,000 cps, signal-to-noise
about 50 db, flutter and wow gen-
erally .25%. From 1 to 5 heads are
available, depending on function;
reel capacity is from 338 to 77, but
5” seems common. Weight varies
from 134 1lbs. for the Minofon
978H to 18%5 Ibs. for the Nagra
111. Approximately 40% of these
units use standard D cells; the rest
use mercury or nickle-cadmium
batteries. Several models use hand-
crank rewind, and one wuses &
spring motor for recording. Three
machines provide audio AGC. Some

Fig. 2. All-cartridge system, announcer-run.
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either use permanent-magnet era-
sure or have no erase head. Pricing
runs from $330 to $1300.

Cartridge Machines

Magnetic tape offers certain ad-
vantages over original disc record-
ing: Tapc is easily edited, can be
crased and reused, requires little
mechanical skill to handle, has
greater dynamic range, and makes
it possible to record lengthy seg-
ments on a single medium. How-
ever, disc playback turntables have
some advantages over standard reel-
to-reel tape recorders: Playback
discs require even less mechanical
skill than tape, and segments can
be located and cued more rapidly.
Short recorded announcements are
difficult to handle in fast-paced pro-
gramming if 20 or 30 are located on
a single recl of tape on a standard
recorder. To preserve tape advan-
tages and incorporate those of the
turntable, the cartridge recorder
was developed. It has proven even
simpler to operate than the turn-
table, chiefly because it’s self-cuc-
ing and pushbutton-opcerated.

The cartridge machine’s major
function is to replace the disc turn-
table; hence a station’s first ones
arc usually located in the control
room, where board men run them.
Once cartridges have been recorded
and labeled, they are handled much
like discs. However, since they are
used chiefly for spot announce-
ments, they are generally stored in
the control room, for speed and
convenience.

In addition to announcement use,
cartridge recorders are becoming
popular for music. Stations which
program only a limited number of
selections cach week—so called
“top forty”—find that cartridges de-
creasec operator crrors, save time,
and maintain reproduction quality
(since there are no fragile vinyl
grooves to get scratched or dusty).

The next step is all-cartridge
operation. (Some reel-to-reel pro-
graming may still be done for seg-
ments longer than 31 minutes, the
current cartridge-tape limit.) In this
type of operation, onc or two extra
cartridge recorders are often in-
stalled in a separate recording
room/studio, for dubbing and
makeup. All spots—live and ET—
and all music, are placed on cart-
ridges. With AGC amplifiers riding

gain, the board announcer has only
to load cartridges and push buttons
to operate the station. The final
step is full automation, which we’ll
discuss in our final instaliment.

For limited use, a combination
record-playback unit is the best bet.
When two or more machines are
used regularly—over, say, 50% of
daily air time—it’s practical to
acquire completely separate record
and playback units. The next step
is to assign a single recorder to a
dubbing console in a spare control
room, kecping playback units in the
air control room. All machines in
this class are usable in automation,
in one form or another. Hence, it’s
possible for a station to shift from
turntables . . . to manual cartridges
... to full automation over a period
of adjustment.

Standards

As an art is born and progresses,
standard techniques cvolve through
operating practice. Features which
are nonessential disappear, while
innovations are added to fill spe
cific nceds. An NAB committee re-
cently confirmed certain standards
for broadcast cartridge use. They
include: 72 ips == .4%; harmonic
distortion less than 3% for a 400-
cps tone recorded 6 db above NAB
standard rcference level, which is
the 2% harmonic-distortion point
of a recorded 400-cps tone; signal-
to-noise ratio of 45 db for mono,
42 db for stereo, both measured at
the standard reference level, and
not more than .2% rms flutter.
(Editor’s Note: The new NAB
Standard is available from the Engi-
neering Dept. of NAB.)

Features to Date

Additionally, the following prac-
tices are in use. Available cartridge
machines use ¥4” lubricated tape in
a continuous loop contained within
a plastic cartridge. Half-track heads
are used for mono. Program audio
is placed on the first or upper track;
the second track is used for cueing.
Early machines, and some today,
use a single 1000-cps (=75 cps)
tone, called stop cue, approximately
500 msec in duration, which pro-
vides the basic recuing of the tape
loop. When the start button of the
machine is pressed, the transport
pulls the loop around once, shutting
off when the 1000-cps tone hits the
cue head.

BROADCAST ENGINEERING



Some plain talk from Kodak about tape:

Bias transfer characteristics
and dependent parameters

Lver heard the story about the pilot
on his first solo flight? Unfortunately
the engine failed. But fortunately he
had a parachute. But unforwnately
the chute failed to open. But fortu-
nately he landed on a haystack. But
unfortunately there was a pitchfork
in the haystack. Except for the un-
happy ending, this might be the story
of how gamma [erric oxides respond
to magnetic fields. Everything about
it is fortunate with one cxception.
Linearity. The oxide needles used in
the coatings have atrocious linearity
characteristics. Feed in a clean, pure
sine wave and out comes a non-
sinusoidal complex wavelorm that
looks something like a demented snake
trving to bite its own head off. How
does it sound? About as pleasant as
Junior’s first violin lesson.

How then is magnetic recording
possible? Fret not— there’s a way out.
The entire problem is solved by one
wonderful, mysterious phenomenon
called bias. The transfer curves tell
the story.

OXIDE

CHARACTERISTICS
CURVE
> AUDMTPUT

>4—AUDIO INPUT

The slightly twisting curve at the
upper left represents the oxide re-
sponse. The lower curve is a pure,

sine wave input. At the upper right
we have the result of the response
curve on the input . . . a mess.

The reason it looks the way it

does is because the sine wave input is
allected by the non-linear character-
istics of the gamma ferric oxides. But
look closely. Note that while the oxide
performance isnon-linear when taken
over its entire length, we can find
linearity over selected sections. In
other words, we can get rid of our dis-
tortion il we can put the signal on the
linear section of the oxide’s character-
istic curve. And that is exactly what
bias does. It “lifts” the signal away
from the convoluted central area on
the graph and moves it out to linear
areas.

NON-LINEAR
BIAS OUTPUT
(not aud;ble)

)
AUDIO OUTPUT

1 ’q—AUDIO INPUT
]
|

l

The amount of bias (that is the cur-
rent in milliamperes) applied to
the head is highly critical if top per-
formance is to be achieved. Bias affects
output, high and low frequency sen-
sitivity, signal-to-noise ratio and dis-

H.F. AC BIAS—

¢

tortion. This curve explains it.
‘ 4 ma.
+

a N
Voo

OUTPUT (db.)

BIAS {(ma.)

The steep curve represents low fre-
quency sensitivity (measured in db.)
at varying bias levels for many tapes.
Note that you get good performance

providing you have a bias setting of
about 4 milliamperes. (Curves [or the
other magnetic parameters are simi-

lar in shape and all peak at about the
sanme bias level.) Vary one milliamn-
pere and you “fall off the curve’ and
sufler severe losses in sensitivity. Now
look at the broader curve. You can
vary a milliampere with hardly any
change in perforinance at all. Here’s
the point. Kodak tape has that broad
curve. It gives you top performance
even though your bias settings aren’t
perfect. And if your tape recorder is
more than a year old, then chances
are enough shilt has taken place to
push you off the cliff. That’s why we
designed a broad bias curve. And
that’s why you need it. It’s just onc
more way that Kodak tape gives
you an extra bit of assurance of top
performance.

SOUND RECORDING TAPE

Kopnak Sound Recording Tapes
are available at all normal tape out-
lets: electronic supply stores, specialty
shops, department stores, camera

stores . . . everywhere.
©Eastman Kodak Company, MCMLXI

EASTMAN KODAK COMPANY, Rochester, N. Y.

January, 1965
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Sold Nationally By

Visual ... the Leader, first to offer a complete
solid-state broadcast facility.

VISUAL ELECTRONICS CORPORATION

356 west 40th street e new york, n.y. 10018 e (212) 736-5840
Circle ltem 8 on Tech Data Card

solid-state
television
Intercom
system

performance-proven by broadcasters throughout the world

WFIL | Canadian Broadcasting | CFTO-TV

WTOP Corporation CHCYH-TTVV

WTTG . . CJAY-

KGW Florida Atlantic ATVO-Melbourne
University and others

Literally dozens of McCurdy Solid-State
Television Intercom Systems are in use
by large and small TV stations. Each
McCurdy intercom system is one of a
kind — custom-designed for a station’s
specific applications — yet is turned out
with the efficiency and economy of a
mass-production item. The secret is in
McCurdy’s advanced design concepts
and the use of standard modular com-
ponents which can be completely as-
sembled, wired and tested prior to in-
stallation . . . saving the high cost and
headaches of on-site construction!

Couple this with minimal maintenance
requirements, low power consumption
and solid-state space savings . . . and
you can see why McCurdy is proud to
offer this as part of their complete
quality line of audio products for the
television industry.

Why not let McCurdy mass-produce
your one-of-a-kind Television [ntercom
System?

R

Keeps You in View!

WWW.americanradiohistorv.com
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Fig. 3. Resistive pad for mixing & matching.

More recent models have retained
the 1-kc stop cue, which is part of
the NAB standard, and have added
a sccond tone, called end-of-mes-
sage or sequencing cuc. By the new
NAB standard this tone is to be
150 cps (==30 cps). Used princi-
pally in automation, it starts another
machine and transfers input connee-
tions at the end of the recorded seg-
ment; recorded material often does
not occupy the entire tape loop, and
the scquencing cue obviates dead
air time.

Three manufacturers offer a third
tone, sometimes called randomi or
trip cue, which is used to start
theme music (on another deck) un-
der voice during an announcement,
or to switch slides or projectors in
TV. Standard for random cue is
8000 cps (=1 ko).

Whatever the cue system, sepa-
rate cue tracks are preserved on
stcreo models by employing thrce
or four tracks. One manufacturer
doesn’t use any cue at all; his car-
tridges simply play continuously.

Some machines have ready and
run lights; the former indicates that
a cartridge is loaded and cued,
while the latter shows the repro-
ducer to be functioning. Nearly all
machines have remote-control ac-

Giant unit handles fifty-five cartridges.

BROADCAST ENGINEERING



thanhk you, broadcasters!

jor a record year with our 1000 SERIES

oo pococoreoaceeeien

MODEL 1021 Fully transistorized with
regulated power supply, the Model 1021
Recorder/Reproducer meets the exact-
ing demands of continuous, reliable
operation. A few of its many features
are: broadcast standard input and out-
put connectors, in-built cueing speaker
with separate level control, mixing aux-
iliary input, two speed (3% and 7Yz ips)
hysteresis synchronous capstan motor.

MODEL 1022 The fully transistorized
Model 1022 Recorder/Reproducer sets
new standards for two-track stereo or
half-track monaural operation. N.A.B.
standard switchable equalization, in-
built input and output transformers,
monitoring from tape or source, cap-
stan motor stops when tape runs out,
solid die-cast transport top plate, two-
speed (7¥2 and 15 ips) hysteresis
synchronous capstan motor. $739

MODEL 1028 The Model 1028 features
102 inch reels and advanced circuit
design utilizing the latest tube types
and printed wiring. Exclusive micro-
optic heads provide selectable erase
and two channel simultaneous record
and play. Two speed (7%2 and 15 ips)
hysteresis synchronous motor, precision
tape guidance, die-cast main frame and
other features listed with Model 1048.

$995

MODEL 1048 The Mode! 1048 matches
the Model 1028 in excellence of design
and craftsmanship. Two speed (334 and
7Y2 ips) hysteresis synchronous motor,
individual channel gain controls, half-
track or quarter track stereo heads,
four-digit counter and many features
identical to the Model 1028.

$995

Thanks to your unflagging appreciation of the 1000 Magnecorder
Series, you've made it another banner year for Magnecord. We
attempt to give you true excellence of quality sound and perform-
ance. You cheer us on by spirited demonstrations of your discerning
enthusiasm and acceptance. We make Magnecorders and you buy
them . . . that makes us both winners!

See your Magnecord dealer or write for detailed information on the
magnificent Magnecord 1000 series.

Circle item 9 en Tech Data Card
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®
agnecord

CHOICE OF PROFESSIONALS

MAGNECORD SALES DEPARTMENT
MIDWESTERN INSTRUMENTS, INC.
Subsidiary of the TELEX Corporation
P. O. Box 7509 / Tulsa, Oklahoma 74105
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3”
YOUR OLD

IMAGE
ORTHICON
T.V. CAMERA

3’ IMAGE ORTHICON
DEFLECTION YOKE

(Part No. OY-64)
Flatter Field
Sharper Corners
Improved Resolution
Quieter Image Section
Better Cooling for Longer
Tube Life

and 3" IMAGE ORTHICON
ALIGNMENT COIL

(Part No. OA-3)

Write today to:

CLEVELAND ELECTRONICS, INC.

1975 East 61st St. « Cleveland, Ohio 44103

Another quality product by
Cletron...Manufacturers of Deflection
Components, Custom Transformers
and Sound Reproducing Devices
Circle Item 10 on Tech Data Card
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cessories for multiple-studio use,
and most have audio switchers avail-
able. These are simply relay decks
which transfer tape outputs from
one machine to another, triggered
by sequencing cue. This means au-
dio from two, three, or more play-
back decks can be fed to an audio
switcher, whose output then ties up
only one console input.

Fig. 2 illustrates a simple, conve-
nient method for setting up an all-
cartridge announce studio. Up to
four cartridge reproducers are ticd
through an audio switcher to one
half the input of a mixing pad. The
other input half receives a mike
preamp output. The combination
feeds an AGC amplifier. For aver-
age levels on mike and tapes, the
gain controls should be set with the
AGC defeated. It is not necessary
for the announcer to ride gain dur-
ing normal operation—he has only
to load cartridges, push start but-
tons, and operate the mike switch.
Fig. 3 shows the design of a 150-
150-t0-600 mixing network.

Besides single-cartridge machines,
four manufacturers offer multiple-
cartridge units. One of these can do
the work of several singles, allow-
ing a compact and centralized car-
tridge operation. Of course, a multi-
ple machine costs more than a sin-
gle. Most available machines, single
and multiple, use the Fidelipac-type
cartridge, but two manufacturers
use their own. Thus, there are three
types of cartridges in broadcast use
today, mutually noncompatible.

General features follow: Many
models are complete playback units,
nceding only the addition of a re-
cording amplifier to enable the user
to make up his own spots. How-
ever, some machines are available
in two versions—recording or play-
back only—ecach of which is com-
plete in itself. In machines using
the Fidelipac cartridge, single-play
models can hold any of the threc
cartridge sizes—up to 31 minutes of
tape. ATC’s Model 55 (55 car-
tridges) and MaCarTa’s Carousel
(24 cartridges) are limited to 10%2-
minute cartridges. The KRS STACT
holds six 31-minute cartridges, and
RCA’s RT-8 holds four 31-minute
cartridges.

Most machines have a hysteresis-
synchronous motor, no rewind, and
output in the range of —15 to —5
VU at 600 ohms balanced. Ran-

WWW.americanradiohistorv.com
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Typical portable cartridge-tape machine.

dom selectors, audio switchers, and
remote-control accessories are gen-
erally available. Many units are
transistorized, some with plug-in
amplifier modules. KRS STACT is
the only reversible model we know
of, and also the only one in which
it’s possible to record on one car-
tridge while any of the other five
are simultaneously playing back.
Prices for cartridge tape machines
in this class are from $230 through
$2675.

Cartridge Portables

Just as discs require auditioning,
cartridges must be monitored by
station personnel. While it’s possi-
ble to use studio machines, it is
safer and more convenient to pro-
vide separate cartridge facilities for
management, sales, and production.
All machines in this class are avail-
able in portable mounting only, and
handle all three sizes of cartridges,
one at a time.

There are four brands on the
market; two have handles and are
designed as transportables, for time
salesmen to use in client demonstra-
tions, while the other two are made
for table-top use. One model in-
cludes a dynamic mike and can be
used for an auxiliary news/inter-
view recorder. Another uses a si-
lence-sensing automatic cutoff. A
third is housed in an aluminum
case. Still another new model is bat-
tery-operated and all-transistor. One
company has recently introduced
two unmounted transports (no elec-
tronics) suitable for custom installa-
tions where auditioning is required.
Portable prices are $120—$295.

The End in Sight
Our next (third) and last install-
ment will explore audio tape ma-
chines in automation systems. As
we've pointed out, cartridge ma-
chines are the first step in this di-
rection.
.. . to be continued A
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We interrupt this magazine to bring you...

Late Bulletin from Washington

by Howard T. Head

FCC Tightening on UHF Permits

The Commission has served notice on approximately 30 holders of con-
struction permits for UHF television stations that they expect prompt
initiation of operation; otherwise the permits must be surrendered to
the Commission, In some instances, permittees have held their authori-
zations for periods in excess of ten years without undertaking any
actual construction. These situations, the Commission says, can no
longer be tolerated in view of the renewed interest in the UHF portion
of the television spectrum,

Notice Now Required on Call Letters

The Commission has amended its Broadcast Rules concerning call-letter
assignments. Under the new regulations, all broadcast stations within
35 miles of the applicant's station must be notified by mail of requests
for new or changed call letters. If no protests are received during the
prescribed 30-day waiting period, the request will receive favorable
action.

TV Frequency-Monitor Requirement Eliminated

The Commission has amended its Rules to eliminate the requirement that
television broadcast stations have type-approved frequency monitors in
operation at all times. The new Rules result from the fact that fre-
quency stability in modern television transmitters is often superior to
that provided by the best available frequency monitors.

The new Rules require that the frequency of the visual transmitter and
the frequency difference between the visual and aural transmitters be
checked at least once daily. More frequent checks must be made if nec-
essary to maintain operation within the prescribed frequency tolerance.
The means of making these checks is left to the discretion of the indi-
vidual licensee, but the method employed must be sufficiently accurate
to reveal out-of-tolerance operation.

In addition to the daily checks, an actual measurement of the visual
carrier frequency, and of the difference between the visual and aural
carrier frequencies, is required at least once a month. The new Rules
specifically require that the primary standard for these measurements
be the Bureau of Standards transmissions from WWV, WWVB, WWVH, or WWVL,



Although not mentioned in the Commission's Rules, other VLF stations,
such as NBA, Panama, have the necessary frequency and phase stability
to meet the requirements. Several equipment suppliers have announced
comparison equipment suitable for making the required measurements,

The new regulations relate only to frequency monitors., Television
stations are still required to employ modulation monitors to assure

compliance with the television Technical Standards.

Multihop Relaying for Aural Remote Pickups

The Commission now permits the use of multihop operation, employing
automatic relay stations, for remote-pickup operation. This will make
possible aural coverage of events which originate at locations where
single-hop relaying is inadequate. The new regulations also permit
communication between two licensees on the same remote-pickup frequency
in order to resolve interference conflicts arising out of simultaneous
operation on the same channel. The new automatic relay operation is
permitted only on the channels in the 450-mc portion of the remote-
pickup band.

Stereo Sound for Television

An inquiry into methods of providing stereophonic sound transmissions

for television programs has been instituted. In its Notice of Inquiry,
the Commission expresses interest in determining whether the incorporation
of stereo sound would provide an added dimension of enjoyment and, if

so, what technical measures would be needed to provide the stereo feature,
Various techniques have been suggested, including systems similar to that
employed by FM stations, or some form of modulation using the horizontal
synchronizing pulses as a subcarrier.

Operator Requirements for DA's Unchanged

The Commission has turned down a proposal which would have relaxed the
present requirement that an operator holding a first-class radiotelephone
license be in actual charge of a standard broadcast station during all
hours of directional operation.

This requirement, however, is still under study by various organizations,
including the National Association of Broadcasters. One particularly
difficult aspect is that of distinguishing between relatively simple,
stable directional antennas, which require little or no attention, and
more complex antenna systems which may lose adjustment easily and which
require almost constant professional attention.

Howard T. Head...in Washington



HELIAX 5”airdielectric coaxial cabie
hcisted from street to Marina Tower
rooftop in one continuous length for
ABC-TV, Chicago

HELIAX® FLEXIBLE COAXIAL CABLE

guaranteed reliability for high power RF transmission

Long continuous lengths, and flexibility of Andrew HELIAX cable
made this critical transmission line system possible. Installation
WY e B0 required less than six hours. Cost was dramatically reduced.
- - NN Type H9-50 HELIAX cable insures long term reliability in high
Actual measured VSWR for installed 742 5ower RF transmission*. Corrucated copper inner and outer

focot length of 5" HELIAX . . .
conductors absorb stress and cable retains superior electrical

qualities after repeated flexing. Andrew end connectors firmly
anchor inner to outer conductor and eliminate any RF noise from
vibration or temperature changes.

Contact your Andrew sales engineer, or write for information
on this superior transmission line.
*Handles average power of 250 kw @ 10 Mc or over 50 kw @ 200 Mc
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HELICOPTERS IN
INTERNATIONAL TELEVISION

Helicopters arc bceing used in-
creasingly in several Europcan coun-
trics for “live” telecasts of outdoor
events. Basically, helicopters pro-
vide two important advantages:
They make possible airborne, over-
head camera shots, and they provide
a support for equipment used to
relay signals from remote cameras
on the ground.

France

Success in using helicopter tech-
niques has been reported by Radio
Television Francaise (RTV) in
broadcasting the “Tour de France”
bicycle race. For these telecasts a
helicopter is used both for direct
aerial shots and as a relay for sig-
nals transmitted from video cam-
cras mounted on motorcycles.

A transistorized image-orthicon
camera is used for the airborne
pickups. This camera is provided
with a synthetic-resin cover for pro-
tection from the weather. Closcup
pictures are obtained from cameras
mounted on motorcycles that follow
the racers; equipment aboard the
helicopter is used to relay signals
transmitted from the motorcycles.
The signals are picked up with two
FM receivers tuned to 492 and 532
mc and are retransmitted from the
helicopter by two FM transmitters,
one operating on 650 mc with an
output of 5 watts and the other on
780 mc with an output of 50 watts.
The video signals from the helicop-

Fig. 1. Auto-top camera used in Italy.
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by Elliott P. Fagerberg, Consulting

Author, Geneva, Switzerland—A report

ter camera are also transmitted
through these units. A conventional
radiotelephone system is used for
relaying instructions from the heli-
copter to the motorcycles and a
truck-mounted receiving station.

Circularly polarized, printed-cir-
cuit receiving antennas arc used on
the helicopter and the motorcycies.
The helicopter antennas are  cx-
tended and retracted by clectric
motors.

Italy

A similar system has been used
by the Radio Televisione Italiana
(RAD); a helicopter makes possible
coordinated pickups from two cam-
eras mounted on automobiles (Fig.
1) and a third on a motorcycle (Fig.
2). Although RAI anticipates put-
ting a cameraman in the helicopter,
the aircraft is now used only as a
relay station.

On cach of the station wagons is
mounted a transistorized camecra
using a 3” imagc orthicon. A gen-
crator driven by the engine of the
vechicle is used to charge batteries
which in turn power the cameras.

The helicopter and auto trans-
mitters have outputs of 6 watts
cach. The motorcycle transmitter
power is 3 watts. Three receivers
with different types of antennas
operating in diversity are cmployed
at the receiving truck (Fig. 3). A
diagram of thc system is shown in
Fig. 4.

Fig. 2. Motorcycle camera uses vidicon.

www.americanradiohistorv.com

on the addition of a new dimension
to telecasting in Europe.

Belgium

A system similar to those already
described has been used by the
Belgian Radio and Television Sys-
tem. During the race, the helicopter
flies over the course at an altitude
of 900" to 1000’. The video is sent
from the motorcycles to the heli-
copter by .7-watt FM transmitters
operating in the 500 mc band.
Aboard the helicopter is a 50-watt
FMg transmitter which retransmits
the” video signals in the 500 m:
band. Using an omnidirectional an-
tenna (under the aircraft in the
cover illustration), the helicopter
relay permits constant contact with
a fixed ground receiving station
within a radius of about 15 miles.
The ground station uses a direc-
tional antenna with a gain of about
12 db.

Microphonics duc to mechanical
vibrations of the helicopter proved
to be a scrious problem in ini-
tial tests of the cquipment. This
was eliminated by shock-mounting
the electronic equipment in the
helicopter.

Interference was another serious
problem. It was produced by signals
from other stations operating en-
tirely outside the desired frequency
band and by the radiotelephone
system aboard the helicopter. The
difficulty has been eliminated by in-
serting band-pass filters in the an-
tenna transmission line.

To give the helicopter pilot max-

Fig. 3. Multiple-antenna ground station.

BROADCAST ENGINEERING



The soundest
sound in FM

is the
nhew sound

of GATES

|
|
:

Vertical and horizontal antennas -«
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imum freedom in maneuvering his
craft while following the races, heli-
coidal antennas have been installed
on the motorcycles and the heli-
copter. The use of circularly polar-
ized antennas on the motorcycles
reduces the effects of interference
due to reflected waves at some rela-
tive positions of the helicopter and
the motorcycles. Belgian TV engi-
neers are convinced that ground-
based stations for such telecasts
should be located in rural areas to
minimize the effects of industrial
static,

One serious problem remains to
be solved. The sync generator in the
portable camera does not produce
pulses that are satisfactory for good
video transmission. It has been the
practice to replace this information
at the ground relay or the studio
by pulses generated locally. The
ground-based sync-pulse gencrator
is synchronized with the signal from
the helicopter by means of a “slav-
ing” unit. This synchronization has
not worked satisfactorily because of
the numecrous breaks in transmis-
sion from the motorcycles to the

SECURE

INVESTMENTS.

SCA MULTIPLEX RECEIVERS and TRANSISTOR AMPLIFIERS

from McMartin

Leading Equipment Supplier To The FM Background Music Industry

| TN-66CB
| MULTIPLEX
iTUNER

TN-77CB
TUNER and
5 WATT AMP

L A4
HIGH
| SENSITIVITY
| m Sensitivity: 1 uv
for 30 db quieting
 m Crystal controlled
m Main or sub-
channel switch g
Top chassis test
points g Stereo fil-
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MAINTENANCE
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plus full-rated 5 watt
amplifier g 8 ohm
and 70.7 volt output
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controls i Micro-
phone input separ-
ately controlled.

TN-88B
TUNER and
15 WATT AMP

TRANSISTOR
AUDIO AMPS |
LT-80A LT-300

RELIABLE
QUALITY

m Studio monitor-
ing, cueing, utility
m Music distribu
tion w Temperature |
stable @ 19” Rack |
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Compact 8 and 32 |
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CONTINUOUS
DUTY

m All tuner func-
tions plus full-rated
15 watt amplifier
m Paging, output,
tone, and automatic
muting circuits iden-
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|

|McMartin Industries, Inc., 605 N. 13th St., Omaha, Nebr., Code 402 m 342-2753 |
\ In Canada Sold by: Canadian Marconi Company, Montreal 16, P.Q.  /
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helicopter. A proposed solution is
to use a return transmission channel
to “enslave” the sweep of the port-
able camera to the sync generator
at the studio.

Other Countries

The Israel Broadcasting Service
has made satisfactory use of a “mili-
tary-lype” transceiver for live tele-
casts from a helicopter. While being
unable for security reasons to dis-
close details of the cameras used,
Israeli radio engineers report that
a BBC-type lip microphone has
been used effectively to exclude
undesired noise.

Live telecasts have not yet been
reported in Scandinavia, but in both
Sweden and Norway helicopters
have been successfully used for
filming outside events for TV broad-
cast. The Swedish Broadcasting
Corp. has obtained effective stabili-
zation of the camera by means of a
gyroscopic device. Engineers for the
Norwegian Broadcasting Corp. have
not yet been able to record a run-
ning commentary on the film of
aerial shots because of noise within
the helicopter.

Other Helicopter Uses

A number of European broad-
casting organizations report success-
ful use of helicopters for making
antenna - pattern measurements.
These organizations include the
“Deutsch Welle” of Cologne and the
Bayerischer Rundfunk of Munich in
Germany, the Oesterreicher Rund-
funk in Austria, and the Indepen-
dent Television Authority in Great
Britain.

The latter organization has used
helicopters for testing new television
transmitting antennas. In verifying
the effective radiated power directed
toward France from Dover, the
Authority’s engineers were able to

MOVING?

Down’t Lose
Touch . ..

Receive B-E
as usual at
your new address

Write:

BROADCAST ENGINEERING
Circulation Dept.
4300 West 62nd St.
Indianapolis 6, Ind.

BROADCAST ENGINEERING



MICRDWAVE

: ASSOCIATES.INC

BURLINGTON, MASS. » WESTERN UNION FAX :
TWX: 617-272-1492 « TEL: 617-272-3000

5 Overseas Sales: Microwave Associates [nternational, inc E
Burlington, Massachusetts

United Kingdom Sales: Microwave Associates, Lid
Cradoch Road, Luton, Beds, England

..... R R R

A new breed of solid state, mobile, relay equipment is now fully operational
at major TV networks. This unique equipment brings live TV field coverage
within range of every broadcaster. ® A rugged, weatherproof transmitter
the size of a lunchbox transmits audio and video 12 miles without

boosters. The receiver is smaller than a home portable TV set. ® Instant
reception without warmup on any of 7 channels, total relay power

" consumption less than 50 watts, lightweight TWT boosters for extended

- range — all facilitate news wagon, helicopter — yes, even foot coverage.
Full accessories, including highly portable camera, available. ® 2 Gc

and 7 Gec now. 13 Gc soon.
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solves all five
common connector
problems

SWITCHCRAFT

p C—;*
AUDIO CONNECTORS
SIMPLIFY YOUR JOB

Sure, all connectors “work” —at
least when they're new, but only
Switchcraft’'s time-and-trouble-sav-
ing design solves all these problems
—at NO extra cost:

1. TOUGH TO WIRE?

No! Q-G connectors’ easy-open de-
sign and larger, uniquely designed
solder cups cut wiring time in half

—by actua! test.

2. GROUNDING TROUBLES?
Never! Exclusive extra ““Ground
Terminal” electrically integral with
shell automatically engages the
“Ground Contactor” of the mating
shell.

3. HIGH IMPEDANCE NOISE?
Forget it! Exclusive thermosetting
plastic inserts virtually eliminate
noise problems in high impedance
circuits.

4. SEARCHING FOR SCREWS?
Nope! “Captive Design’ insert
screw for fast, simple assembly
and disassembly . . . can’t drop out
and get lost.

5. OLD-HAT STYLING?

Hardly! A compact, logical, modern
departure from the old fashioned
bulky-and-boxy styling associated
with conventional connectors.
And, Q-G plugs and receptacles
mate with all other quality connec-
tors with similar insert arrange-
ments and number of contacts.
Mating chart and cross-reference
guide are yours for the asking.

WRITE FOR CATALOG C-502, or See Your
Local Switchcraft Authorized Industrial
Distributor for Immediate Delivery at Fac-
tory Prices.

Es WAL UMUWELE Uy

5535 Elston Ave., Chicago, Il 60430

Canada: Atlas Radio Corp., Ltd., 50 Wingold
Ave., Toronto, Ontario

*patent applied for

Circle I1tem 15 on Tech Data Card
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HELICOPTER

806MC
RECEIVER

T

AUTOMOBILE

Fig. 4.

determine very accurately the radia-
tion pattern of the antenna mounted
on the transmitting mast. Also,
power-loss measurements over a
very long radio transmission path
were carried out with the trans-
mitting equipment supported in

T40MC
RECEIVER

710MC
TRANSMITTER

MOTORCYCLE

GROUND RECEIVING STATION

Diagram illustrates the use of helicopter-borne equipment for TV relay.

space by a helicopter.

Thus it can be scen that, although
the methods of usage vary from
country to country, the helicopter
is assuming an increasingly impor-
tant role in European television
broadcasting. A

INSTRUMENTS
for AUDIO
MEASUREMENTS

MODEL 410 DISTORTION METER

o Measures audio distortion, noise level and AC
voltages » Also a versatile vacuum tube voltmeter.
» Distortion levels as low as .1% can be measured
on fundamental frequencies from 20 to 20,000 cps,
indicates harmonics up to 100,000 cps ¢ Distortion
measurements can be made on signal levels of .1
volt to 30 volts rms  The vacuum tube voltmeter

el L]

Model 210

Model 410

provides an accuracy of ==5% over a frequency range
from 20 cps to 200 KC. For noise and db measure-
ments, the instrument is calibrated in 1 db steps
from 0 db to —15 db, the built-in attenuator pro-
vides additional ranges from —60 db to 50 db
in 10 db steps.

MODEL 210 AUDIO OSCILLATOR

e Provides a sine wave signal from 10 c¢ps to
100 ke » Output level within ==1 db when working
into 600 ohms (reference 5 kc) e Power output,
variable to above 150 mw ¢ Hum and noise, —70

db at 5 volts output  Distortion is less than .2%
at 5 volts output from 50 to 20,000 cps, slightly
higher at higher output and frequency extremes.

These instruments are supplied with many B.C. station installations
for FCC Proof-of Performance tests.

BARKER & WILLIAMSON, Inc.
QRadio Communication Cquipment Since 1932
BRISTOL, PENNSYLVANIA + STillwell 8-56581
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LECTRONIC EDITING

ULTIPLE SPEEC

These parameters show the best that can be expected from present-day recorders.
Note the limitations on bandwidth, time base stability and production flexibility.

IS THE TURNING POINT IN TELEVISION TAPE PRODUCTION

These are the parameters of an entirely new kind of recorder:
a recorder that marks the turning point in television tape technology.

FLYWHEEL &

LECTRONIC EDITING

ULTIPLE SPEEO




THIS IS THE TURNING POINT:

a recorder that will actually make superb, broadecast-quality
third generation color copies.

The VR-2000 is the turning point that had to be made in order to make true teleproduction possible. The
vector diagram —which illustrates the three principal parameters that apply to any television tape recorder
_clearly demonstrates the inadequacies of previous recorders. Even the best of the recorders of the old
technology just didn’t have the bandwidth or time base stability to be able to maintain quality in multiple
generation copies. In fact they weren’t even capable of producing adequate color tapes to the second gen-
eration. The VR-2000 breaks all those previous barriers wide open. Now—for the first time—there is a re-
corder so advanced it can make superb, broadcast-quality fourth generation black-and-white tape copies.
Now — for the first time —there is a recorder capable of producing superb, broadcast-quality third generation
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THIS IS THE TURNING POINT:
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AMPEX VR-2000

TELEPRODUCTION VIDEOTAPRPE®' RECORDER




The VR-2000 offers a quality of performance unequaled by any other recorder ever made. These are photos taken
on a Tektronix Model 547 oscilloscope, with the VR-2000 operating in the 525 line high-band standard.

Video Input

Video Input

Transient response
(K Factor): the signal
is a “2T sine-squared
pulse and bar”
waveform for a 525 line
system. Pulse H.A.D.
(half-amplitude dura-
Off Tape tion) was 0.25 usec.

Multiburst response:
bursts are at
05, 1.5, 2.0, 3.0,

Off Tape 3.6, and 4.2 Mc.

THIS IS THE TURNING POINT:

a recorder so demonstrably superior that it can only be called revolutionary.

PRODUCTION CAPABILITIES

Editec* System: provides a precision of control
over animation and editing never before attained.
Makes it possible to cue each end of a scene to single
frame accuracy, record animation frame-by-frame,
automatically activate other studio equipment, edit
sound and picture or picture only, edit precisely

in sync with music, even record time lapse material.
New Intersynct System: re-designed system
will actually hold synchronization to within limits

of color correction ranges with the Amtec unit out of
the circuit. (This, of course, is only done for short
periods of time, and for demonstration purposes only.)
New Amtect Unit: the best system of its

kind, the existing Amtec was completely redesigned to
match the capabilities of the VR-2000.

New Automatic Chroma Control:
(optional) eliminates the last major source of variations
in color recordings.

Colortec* System: maintains rigid time base
stability. This, combined with the new dimension

of capabilities of the VR-2000, makes possible superb
quality third generation color dubs.

SIGNAL ELECTRONICS SYSTEM

New Mark IV Video Head Assembly:
employs a high input impedance, low-noise Nuvistor
pre-amplifier to extend frequency response beyond

10 megacycles. Features exclusive rotary transformers,
optional air-cushion or ball-bearing drive.

Delivers the best S-N ratio ever: up to 46 db.

New Dual Heterodyne Modulator:
insures a degree of linearity never before possible.
New Automatic Frequency Control:

is crystal controlled at blanking level. Actuates a
warning light if frequency is in error by more than 10 kc.
New Unity Gain: keeps input and output

equal and deviation correct on a pre-determined basis.
New Dropout Supression:

supplies black level to replace dropout.

New One-Line Delay Accessory:
(optional) replaces dropout with picture information
that occurred one line earlier.

New Switching Transient Suppressor:
eliminates interference to sync leading edge from

front porch switching transients.

New White Level Calibration Pulse:
provides continuous monitoring of video signal deviation.
New Standards Switching:the VR-2000 can
switch all characteristics between broadcast standards.

MECHANICAL DESIGN

New mechanical design alone would make the VR-2000
a remarkable recorder. These are just some of the

new features: “one-hand"” operation; fool-proof mode
selection buttons; automatic shut-off in case of
malfunction; positive lock-out to prevent erasure in
playback mode; digita! servo circuitry eliminates MDA'’s,
reduces once-around errors to negligible values and
provides a rigid and stable 120° phase-to-phase angle.
Term financing and leasing available. For complete
information call your Ampex representative or write:
Ampex Corporation, 401 Broadway, Redwood City, Calif.

AMPEX VR-2000

TELEPRODUCTION

VIDEOTAPE* RECORDER v
’ 4
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NEW FROM JAMPRO
DIRECTIONAL FM ANTENNAS
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