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ASSURING THE MOST FOR

- TTS R

YOUR EQUIPMENT DOLLAR@

TYPE BA-26A

v The BA-26A is designed
to mount in szame posi-
tion and space previ-
ously occupied by RCA
Type MI-11877 passive
equalizer.

Designed to provide hoth amplification and equalization of turntable output!

This compact equipment makes a modern
replacement for bulkier combinations of sepa-
rate amplifier and equalizing filters. Designed
to provide both amplification and equalization
of output of studio transecription turntables
employing either the RCA Type MI-11874-4 or
RCA Type MI-11874-5 Pickup Heads. The
entire unit is completely self-contained includ-
ing a-c power supply. Built-in equalization con-
forms to new industry standards of both NAB

For full particulars about the

and RIAA. A three position switch compen-
sates for variations in transeriptions and reec-
ords. Etched wiring circuits provide stable,
trouble-free operation. Transistors are employed
throughout to assure freedom from micro-
phonics. Absence of inductances make the BA-26
insensitive to stray hum field pickup, greatly
simplifying installation. Mounts easily in turn-
table, provides essentially noise-free operation
and long equipment life.

new BA-26A Transistorized Turn-

table Equalizing Preamplifier, see your RCA Broadcast Represen-
tative. In Canada: RCA Victor Company, Limited, Montreal.
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} How to Get Coverage

with RCA Transmitter-Antenna Combinations

FOR OVER-ALL UNIFORM COVERAGE

10 KW TRANSMITTER with 12-Section Antenna

An RCA TT-10AL Transmitter for low-channel operation, used with a TF-12AL
Antennc for channels 2 and 3 or a TF-12AM for channels 4 to 6.

The above combination assures :

More uniform coverage . . . without wasting it.
Low operating cost.
Minimum space requirements.

Other combinations :

In locations where ERP is limited by antenna height,

a number of combinations can be provided

utilizing RCA Transmitters with powers from

2 KW to 25 KW and RCA Antennas with gains from 3 to 12.

www americanradiohistorv com
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Where It Counts '

for Maximum Power ... LOW BAND

g =]

FOR CLOSE-IN SATURATION COVERAGE

An RCA TT-25CL Transmitter for low-channel operation used with a TF-6AL
Antenna for channels 2 and 3 or a TF-6BM for channels 4 to 6.
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The above combination assures :

g Close-in saturation coverage.
; Low operating cost.
Reserve power . . . extended tube life.

%\

Q%{;.’J'o)

Whether for low-band or high-band operation, RCA Transmitter-Antenna
combinations are available to suit your requirements.
Ask your RCA Representative. In Canada: RCA VICTOR Company Limited, Montreal.

RADIO CORPORATION of AMERICA
BROADCAST AND TELEVISION EQUIPMENT

Tmk(s) ® CAMDEN, N. J.
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Type BK-1A Pressure Microphone—High-
fidelity "Commentator™ pressure microphone,
non-directional in character. An ideal an-
nounce mike for speckers. It assures clear, crisp
speech and is well svited for remote pickup.

Type BK-5A Uniaxial Microphone with
Desk Stand—Standard of the television
industry, highly directional, with high front
ta bock ratio. Unidirectional characteristic
simplifies microphone and camera place-
ment. (See boom-type below.)

Type 77-DX Polydirectional Microphone
—Excellent for both voice and music. The
stondard of the broadcast industry. Variety
of directional characteristics, with high sen-
sitivity over entire frequency range, assures
high quality reproduction.

A Microphor

Immediately Available
from RCAI

Whatever your special microphone require-
ments, RCA can meet them exactly.

Look at the variety of models now offered. You
can get pressure-type microphones—such as the
BK-1A, SK-45, or BK-6B—and velocity-types—
Type BK-5A Uniaxial the BK-5A, 77-DX or SK-46. There are micro-

Microphone with Boom Mount.

Specially engineered for the television industry phones for radio or TV Station use; for intercom’
to reduce camero noise and interference. . P .

R e e F e e ot BeniSihe s Upes paging, or PA use. Also mikes for announce,
rior mechanical isolation with rugged dura- - .

bility. Also cvoiloble with wind screen for music, or bOth, for deSk, boom, peI'SOIlal use—

outdoor use,

unidirectional, bidirectional, polydirectional.

Also A Complete Line of Microphone Accessories...

TYPE 5P

TYPE “XL"

WALL RECEPTACLE
Mi-4624-A

MICROPHONE
ADAPTORS

; : MI-12055

RECEPTACLE
| MI11069

o MI-12051

MICROPHONE

’ . RECEPTACLE MICROPHONE 2 MICROPHONE

N CORO [MALE) PLUG ’ RECEPTACLE
MICROPHONE PLUG CONNECTOR MI-11087-8 {MALE) (FEMALE) MI12053
M1-4630-8 M14620-8 MI-11089.A MI-11088-8

www americanradiohistorv com
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The advent of the RCA Video Tape
Recorder has been long awaited. Its ad-
vantages over film for immediate plavback
and re-use of the raw stock speak for them-
selves. Moreover, the quality of the picture
is much closer to that of the original live
presentation. Not the least of its numerous
conveniences lies in the relief from chemi-
cal processing: furthermore the video tape
recorder is relatively simple to operate.
To this impressive list of advantages. the
RCA Video Tape Recorder has added a
number of additional features:

1. Rack mounting, for ease of main-
tenance;

2. Master erase head which obviates the
necessity of using a bulk eraser;

3. Tape-footage counter. for use in log-
ging the exact puosition of any record-
ing on the reel;

4. Continuously variable rewind/fast
forward speed control for ease of
cuing;

5. Cue channel, for voice or special con-
trol signals;

6. Edit pulses facilitate the splicing of
tape;

7. Special signal monitoring facilities for
operational reliability:

8. Remote control of operating functions.

The RCA Video Tape Recorder has been
designed for both color and monochrome.
having had the ultimate use always in
view. Color is not an added accessory.
Nevertheless. if so desired. the RCA Viden
Tape Recorder may be obtained without
the color processing rack—which then
provides a high fidelity monochrome re-
corder. Ta this may be added. at any
time. the color processing equipment.

Basic Recording Principles

The RCA Video Tape Recorder will re-
cord and immediately play back a color or
monochrome television signal along with
program sound with a quality that closely
approaches that of the original signal. The
tape speed is 15 inches per second and a
standard 12%V5-inch reel will provide 64
minutes of recording time. A one hour
recorded program will play back in one
hour plus or minus a fraction of a second.

The storage medium is 2-inch wide mag-
netic tape made of 0.001-inch thick mylar
base with a 0.0003-inch magnetic oxide
coating. At the time of tape manufacture
the magnetic particles are oriented in the
transverse direction. i.e., across the width
of the tape. This transverse orientation
gives a playback signal level about 6 db
higher than if the tape had longitudinal
orientation.

by JEROME L. GREVER, Broudeast and Television Enginecring

HEAD
WHEEL

www americanradiohistorv com

Figure 1 pictures the actual tracks re-
corded by the video tape machine. The
recorded tape was immersed in a volatile
suspension of very fine carbonyl iron par
ticles. whereupon, the iron particles adhered
to the magnetized areas. The tape was
pulled out and after it had dried, the iron
particles were lifted off onto a piece of
transparent adhesive tape. This resulted in
a permanent display of the recorded tracks.
The transverse video tracks can be seen
very clearly; the thin white transverse
areas being the separation between succes-
sive tracks. The program audio track is on
the left; the control track and cue track
on the right.

The signal in the video tracks is a fre-
quency modulated one. The FI signal
deviation is roughly 5 to 6 mc. This is a
vestigial sideband signal. Because of the
unusual nature of this FM signal. there
is some amplitude modulation present. This
AM accounts for the fact that the hori-
zontal sync pulses and vertical blanking
interval can be seen in Fig. 1. By using
FM in the recording and playback process
any tape signal amplitude variations are
limited out.

The mechanism for recording transverse
video tracks involves a 2-inch diameter
wheel with four magnetic heads spaced 90

VIDEO TAPE RECORDER WORKS

2 INCH WIDE
TAPE

VACUUM
SHOE

FIG. 3. Another view of the video head wheel
panel assembly. The vacuum shoe when closed.
positions tape to contour of the head wheel.
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FIG. 4. Close-up of the video head wheel. Four
video recording heads are located 90 degrees
apart around the head wheel.

FIG. 5. Culaway view showing details of a
video recording head. Note size of head block.
core and coil as compared with pencil.

CLAMPING
BLOCK

www americanradiohistorv.com

CLAMPING
SCREW
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Type BK-6B Miniature Microphone—

Type $K-45 Pressure Microphone— Small but tough, this new personal micro-
Rugged, announce microphone of the phone is easily concealed in hand or cloth- Type $K-46 Velocity Microphone—Good
dynamic type, suitable for talk-back or ing. Only half the size and weight of low-cost studio velocity micraphane for speech
cue-in purposes. Economical, light in previous models. Offers excellent speech or music. Provides bidiracticnal characher-
weight, small in size. Designed for high balance when taolking “off mike." Wide istic over wide frequency range. Designed
or low impedance use. range frequency response. for high or low impedance use.

o A i ok et b -

PP e

ed...

for Every N

For the finest microphones that money can
buy, or for quality, low-cost, utility micro-
phones. .. when you come to RCA, you know
the microphone will be right—whatever the
type. It has to reflect the standards for which
the RCA symbol has long been famous.

. available for immediate delivery. All represent
today’s greatest microphone valves. For information con-
cerning any of the microphones illustrated, write today
for descriptive literature. Bulletins describing desk stands,
floor stands, and booms, also available.

Ask your RCA Broadcast Sales Representative

RADIO CORPORATION of AMERICA

BROADCAST AND TELEVISION EQUIPMENT
Tmkls) ® CAMDEN, N. J.

In Canuda: RCA VICTOR Company Limited, Montreal

www americanradiohistorv com
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VIDEO HEAD MOTION ’

TWO INCHES

VERTICAL BLANKING
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Display of actual tracks as recorded by the

RCA Color Video Tape Recorder.

FIG. 1.

TONE

SLIP RING &

4

Close-.up of a portion of the video head

wheel panel assembly with vacuum shoe in the

FIG. 2.

BRUSH ASSEMBLY

open position to expose details of construction.
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HEAD WHEEL

TRACKING SERVO SPEED SERVO

F.M MOOULATOR

AIR PRESSURE VIDEO EQUIPMENT

EQUIPMENT

ERASE OSCILLATOR

PICTURE MONITOR

COLOR PHASE
CORRECTION
EQUIPMENT

RECORD AMPLIFIER

PLAYBACK AMPLIFIER

TONE WHEEL
PROCESSOR

4 CHANNEL EQUALIZER

CONTROL PANEL

TAPE
TRANSPORT
PANEL.

[

O

0SCILLOSCOPE

SCOPE /MONITOR SWCHR.

VIDEO EQUIPMENT

POWER SUPPLIES SHOE POSITION SERVO

4 x2 SWITCHER

SYNC. RESTORER
PROGRAM AUDIO
a
CUE SYSTEM

REF. GENERATOR

DEMODULATOR

AUTO COLOR/MONC SW

2 X1 SWITCHER

VIDEO EQUIPMENT

degrees apart. The error in this angle must
be less than 30 seconds. The tape is curved
along its width by means of a vacuum shoe
which holds it in an arc. approximately 113
degrees long. Details of the head wheel
panel assembly are shown in Figs. 2 and
3. The arc distance between program audio
and control tracks is about 100 degrees.
The plane of head wheel rotation is per-
pendicular to the motion of the tape. As
the wheel rotates at 14.400 rpm (240 rps}
and the tape is pulled through at 15 inches
per second, transverse tracks are recorded
with a pitch of 0.0156 inches (15.6 mils).
The width of the head and hence the width
of the track is 10 mils and there is a 5.6
mil blank space between tracks.

The length of one TV line along this
track is about 5.5 degrees of arc or 0.1
inch. Therefore, about 18.4 TV lines are
recorded on each transverse track. The
actual number of TV lines used on play-
back is either 16 or 17 depending on their
position on the track. The 18.4 TV lines
are recorded in order to allow suitable
overlap of information for reliable switch-

FIG. 6. Rack layout of RCA

Color Video Tape Recorder. The three racks at the

right form the operating position. The other three racks may be remotely located.

ing between heads during the horizontal
blanking interval. The long term average
number of TV lines used on playback is
16.40625. One TV frame (523 lines) com-
prises 32 transverse tracks or % inch along
the direction of tape motion. The distance
between vertical blanking periods is 16
tracks or ¥4 inch. In Fig. 1, the tape
tracks were enlarged more than three times
so that the details which have been dis-
cussed can be readily seen.

The magnetic video head is a tiny assem-
bly held together by much larger clamping
blocks. Figure 4 shows the video hcads in
place on the head wheel assembly: Figure
5 includes a highly magnified sketch of the
head itself. The recording/playvback gap
is formed by a 100 micro-inch spacer held
between the pole tips. The flat area
formed by the top of both pole tips is
0.010 inch wide and 0.060 inch long. The
two clamping blocks are made of a non-
magnetic metal.

Equipment

The complete video tape recorder is con-
tained in six standard cabinet racks (see

www americanradiohistorv com

Fig. 6). The tape transport panel is con-
veniently located between a control panel
and 5-inch oscilloscope on the right, and
a 17-inch monitor on the left. The three
racks shown associated with the tape trans-
port must remain together. The other three
racks in Fig. 6 contain the color phase
correction equipment. servo amplifiers, and
power supplies which can be remotely
located. The master control panel in the
rack can delegate operating control to a
remote control panel for convenience in
operation. The CRO-monitor switcher is
a very handy device which allows the
selection of a number of important signals
for display on the scope. When one of
these signals is selected by a pushbutton,
the proper svnchronizing signal is auto-
matically fed to the scope. Similarly, other
buttons allow the display of video input,
monochrome output. and color output pic-
tures on the monitor. These switching cir-
cuits are arranged so that no transients are
allowed to feed out on the program line as
the switch occurs.

The tape transport mechanism is shown
in Figure 7. The 12¥4-inch diameter reels

9
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FIG. 7. Close-up of the tape transport mecha-
nism. Call-offs identify key components for record
and playback functions.

hold 4,800 feet of tape, providing 64 min-
utes of playving time. The main tape guide
posts do not rotate; they employ the
technique of air flotation. Air is forced
through tiny holes in the post so that the
tape rides over the post, touching it only
at the very edge, where flanges are used
to guide the tape. This results in very ac-
curate positioning of the tape. Also the
tape edge is protected from damage because
only a minute amount of guiding pressure
is required.

Recording Operation

The following discussion concerns the
technical function of recording on tape:
Figure 8, a simplified block diagram of the

10

AIR
GUIDE

MASTER
ERASE
HEAD

VACUUM
SHOE

REWIND
TAPE
LIFTER

CONTROL
TRACK

HEAD

GUIDE &

PGM. AUDIO
HEADS
ERASE

REC./PLAY
SIMUL. PLAY

complete color tape recorder, and Figure 9,
an expansion of the video system block
will be helpful in following the operation.
The color phase corrector is not treated in
detail here since it was described separately
in a previous article.!

The tape is driven at the rate of 15 inches
per second. During the record cycle the
supply and take-up reels function mainly
to provide proper tape tension. The tape
is actually driven by the capstan assembly.
(During rewind and fast forward modes
the reel motors drive the tape.) The cap-
stan motor is supplied with a constant

1Colur Processing in RCA Video Tape Re-
corder.” BROADCAST NEWS, Vol. No. 99,
February, 1958,

www americanradiohistorv com

amplitude 60-cycle voltage and the tape is
driven at a very constant rate of 15 ips. At
the same time. the head-wheel servo con-
trols the head-wheel motor speed and hence
the head-wheel to 14,400 rpm or 240 rps.
This is accomplished by comparing the fre-
quency and phase of the 240-cvcle tone-
wheel pulse with a reference 240-cycle
pulse. If there is an error in the tone-
wheel signal, the servo amplifier adjusts
the head-wheel motor speed to remove the
error. The 240-cvcle reference pulse is
actually derived from incoming video as
shown in Fig. 8. Also derived from this
video signal is a 30-cycle editing pulse.
(How the editing pulse is visually identi-
fied and used to facilitate tape splicing will
be described later.)
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At this point the capstan is pulling the
tape at 15 ips and the head-wheel is rotat-
ing at 240 rps. The tape is held in an arc
by the vacuum shoe and (he magnetic
heads in the wheel scan across the tape
at the rate of 960 scans per second. The
linear scanning speed of the heads is nearly
90 miles per hour.

Befare the tape gets to the head wheel
it first passes over the master erase head
which cleans the entire 2-inch width. The
clean tape then passes between the vacuum
shoe and head-wheel where the video sig-
nal on its FM carrier is recorded. The
motor shown connected to the vacuum shoe
(Fig. 8) is not active during the record
cvcle, the shoe being locked in position.
The tape next passes over the control track
head where a 240-cycle saw-tooth signal
is recorded. This signal will be used during
plavback to insure that the video heads

1S IPS

scan along their recorded tracks. The 30-
cyvcle editing pulse. which is only about
100 micro-seconds wide, is merely added
to the saw tooth. This does not interfere
with the subsequent tracking operation, but
is used later for tape splicing.

Next the program audio track is re-
corded: the area first having been erased
by a separate erase head which is a little
wider than the following record head. The
simultaneous playback head, adjacent to
the record head. allows the operator to
monitor the signal being recorded.

On the opposite edge of the tape the cue
channel record head provides a means for
recording cue information. This can be in
the form of voice cues or some other form
of signal which could later be used for
automatic control of the tape machine. A
special feature of the cue channel is its
operation in either record or playback mode

MOTOR

CONTROL
TRACK HEAD

PROGRAM
AUDIO HEADS

L

CUE
CHANNEL
HEADS
—

SuppLY MASTER A @ @n: A CAPSTAN Zake —up
REEL HEAD REEL
=3
) HEAD
w
g ;1 _4 g WHEEL _% i
O 1
8 5 z 3 14,000 RPM 4
E w +
4 3 TONE o M,
DRIVE ERASE 4 EEL ) Pqué CAPSTAN DRIVE
@ 3 Al
MOTOR 0osc o PROC. SYSTEM MOTOR MOTOR
2 T2
- 2| 2
L Y]
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REG. =
LOCAL C: IZ\J ? PLAY x
SYNC. PLAY o §
U
INPUT \ REF. GEN U ap~ EDDER SYSTEM ole
?nscono g|e
[=]
P 3
LY
g ~N
o~
q HEAD
WHEEL TRACKING
RVO SERVO
VIDEO
VIDEO SYSTEM
INPUT soE
COMPOSITE _VIDEO POS.
SERVO
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H
= COLOR PHASE
g CORRECTOR
k4
o
=
AUTO
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MONC
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__ ) ) ) $
FIG. 8. Simplified block diagram of the complete MONOCHROME ~ VIDEO LINE COLOR
Color Video T 5 MONITOR OQUTPUT MONITOR
ape Recorder. oUTeUT pTes
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regardless of the mode of operation of the
tape machine. This allows the recording
of cue information while playing back or
previewing the video signal.

The composite video signal is on an FM
carrier which is recorded on the tape (see
Fig. 9). The incoming video signal goes
directly to a frequency modulator whose
carrier frequency is about 30 mc. The
resulting FM signal is heterodyned with a
35.5 mc local oscillator, resulting in a fina!
FM signal having a carrier frequency of
about 5.5 mc with a deviation from about
5 to 6 mc. (For the sake of simplicity,
assume a carrier frequency of 5.5 mc.
Actually, there is no “center frequency”
since the moduiator is clamped; that is, the
tip of sync always corresponds to an in-
stantaneous carrier frequency of about 3
mc regardless of the duty cycle of the
video signal. Similarly, peak white cor-
responds to a frequency of about 6 mc.)
1t is the FM signal which is recorded on
the tape. The magnetic head and tape
response is such that the actual playback
pass band is roughly 1 to 7 mc. This results
in a vestigial sideband FM signal—the
lower sideband plus only a part of the
upper sideband is passed.

The FM signal goes to a record amplifier
which essentially drives all four video heads
in parallel through a slip ring/brush as-
sembly. Therefore there is no need of head
channel switching during the record cycle.
1t is the playback operation which is more
involved. This is fortunate from the stand-
point of equipment complexity and sys-
tem reliability. If a tube or component
failure occurs in the video system. there is
a good chance that the signal would be
properly recorded on the tape and the
failure would merely have to be corrected
before playback.

Playback Operation

The head-wheel in the playback mode
again rotates at 240 rps by virtue of the
same servo control as used in recording.
The only difference is that the timing
reference is now local sync. The 240-cycle
tone wheel pulse is the main timing signal
for the rest of the machine. The most im-
portant servo function during playback is
the tracking servo (see Fig. 8). Tts job
is to see that the control track signal
passes over the control track head in ex-
actly the right phase. so that the video
heads are reading right on top of the
transverse video tracks. To accomplish this
the 240-cycle tone wheel signal phase is
compared with the phase of the control
track saw tooth. The speed of the capstan
motor is controlled by the servo amplitier
to establish the proper phase relationship.

The FM signals which are being picked
up by the four heads in the wheel are fed
through the slip ring/brush assembly to
the video system (see Fig. 9). These sig-
nals are fed to a 4-channel amplifier and
in turn to a 4-channel equalizer. The
equalizer essentially adjusts the frequency
response in each channel so that the 4 chan-
nels are ideuntical.

Next the signals go to the 4 by 2
switcher. The 240-cycle, tone-wheel signal
operates this electronic switcher so that
head signals No. 1 and No. 3 feed out
channel A, while No. 2 and No. 4 feed out
channel B. Because of the 90-degree spac-
ing of the heads, No. 1 and No. 3 are
never reading signals at the same time and
theretore can share channel A. T'he same
is true tor No. £ and No. 4 on CUhannel B.
There 15 about a two L'y Ime overlap 1n
the transverse track signals which means
that immediately betore head No. 1 1eaves
the tape, head No. 2 has entered and 1s
reading the same information as head No.
I (except 1t 1s near the opposite edge vt
the tape}. Simarly, tnere 1s overlap be-
tween heads No. 2 and No. 3; No. 3 and
No. 4; No. 4 and No. 1. It is the function
of the 2 by 1 switcher to select the hnai
signal during these overlap periods. This is
accomphshed by the 960-cycle gate which
identinhes the overlap interval in combina-
tion with horizontal sync pulses derived
from the video signal itself. The demod-
ulator feeds the video signal back to the
switcher for this final switching operation.

The actual switch is made during the
horizontal sync period which occurs during
the horizontal blanking interval. The com-
posite video signal out of the demodulator
goes Lo a sync restorer which clamps the
signal. removes the switching transients,
and provides three parallel outputs. One
of these outputs goes to the color phase
corrector and another goes to the auto-
matic switch which instantaneously selects
the proper line depending upon whether the
signal coming off tape is color or mono-
chrome (see Fig. 8). This switching chassis
then provides a 75 ohm sending-end termi-
nated program line feed.

Splicing

Special provisions for tape splicing have
been included in the video tape recorder.
As mentioned earlier, the reference gen-
erator of Iig. 8 has a 240-cvcle pulse out-
put which is derived from the incoming
viden signal. This pulse. in conjunction
with the head-wheel servo. causes vertical
sync to be recorded in the same position

www americanradiohistorv com

on the transverse tracks on all machines.
The 30-cycle editing pulse is derived from
the incoming video signal, and is recorded
at half-inch intervals on the control track
between the sharp edges of the control
track saw tooth (see Fig. 1). The edit pulse
is positioned near the track which contains
alternate vertical sync intervals. The posi-
tion of this pulse is fixed relative to verti-
cal sync and will be the same in all RCA
Video Tape Recorders.

When a splice is to be made, the tape
is pulled out of the head wheel/shoe as-
sembly and the edge of the tape sprayed
with a carbonyl iron suspension. An inch
or so of sprayed area is all that is needed
to easily identify the editing pulses which
are clearly visible every ¥4 inch along the
control track. The edit pulse is used to
position the tape in a simple cutter so that
the tape is cut right through the vertical
blanking interval. When the spliced pieces
(joined by adhesive splicing tape) later
pass through the hecad wheel assembly on
playback. the sync will appear essentially
as a continuous signal and will prevent
vertical rolls from occurring in TV moni-
tors and receivers.

The shoe position servo shown in Figure
8 helps provide a continuously usable sig-
nal as a splice passes through. The two
pieces of tape which were spliced may have
been recorded at slightly different head
wheel-to-tape pressures (remember that the
head wheel is actually pushed into the
tape a few thousandths of an inch). If the
transverse tape stretch (due to head wheel-
to-tape pressure) is slightly off. tiny jogs
will appear in vertical lines in the picture.
These jogs can be removed by correcting
the transverse tape stretch through adjust-
ing the head wheel-to-tape pressure. This
is what the shoe position servo does by
slightly moving the position of the vacuum
shoe. depending upon the presence of an
error signal which is derived from the play-
back video signal.

Convenient Operation

Design of the RCA Color Video Tape
Recorder has incorporated numerous tech-
niques which result in straightforward
operation. All components have been rack
mounted for ease of installation, operation
and maintenance. Both color and mono-
chrome operation are accommodated. By
eliminating the rack of color processing
equipment it is adapted for monochrome
operation only. Thus, this RCA Video
Tape Recorder fills every requirement for
television broadcast and closed-circuit ap-
plications.
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PROGRESSIVE STEPS
TOWARD AUTOMATION IN
TELEVISION PROGRAMMING

The Basic Building Blocks Consist of Products Designed for Automation,
and Equipment for Controlling the Station-Break Period

by A. H. LIND, Manager, .ludio and Mechanical Deviees Engincering

The advantages of the use of automation
techniques in radio and television stations
are threefold: First, automation can make
possible increased income for the broad-
caster since the improved performance
makes a station’s programs more appealing
to viewers and sponsors alike. Second, auto-
mation can eliminate operating errors by
reducing the confusion attendant to the
station break or commercial insert (during
which time most switching errors occur).
Third, automation can permit more effi-
cient usage of skilled personnel, thereby it
may be possible to hold high caliber people,
who are presently being attracted to more
lucrative jobs. Because of these advantages,
many radio and television stations are
planning now for automated operation. In
considering use of automatic devices, many
of which are available now, it is well to
note that the broadcast plant can be auto-
mated to a high degree in a series of
planned progressive steps, each of which
will produce immediate bLenefits.

Programming Task for Automation

In a broadcast plant there are three
tvpes of TV signals to be handled. First,
there are signals derived from recorded
programs: These include motion-picture
film, slide transparencies, positive prints
or opaques, magnetic tape and disk record-
ings. Second, there are direct live-pickup
pictures. Third, from the standpoint of
signal handling, there is the master con-
trol or program assembly function where
the signal arrives in “packaged” form via
cables from either local or remote sources.
In the first two cases there are control
functions which must be performed in the
process of generating the signals, both pic-
ture and the accompanying sound. In the
third case it is a matter of switching the
correct signals at the correct time.
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Generally, T\ programs can be classified
into the following kinds:

1. Short precisely timed sequences. In
the vast majority of cases these short
sequences are station break or com-
mercial inserts. Also used are short
film inserts in live programming such
as news scenes, slide titles and pro-
gram announcements. Station-break
programs are the most rigidly sched-
uled with respect to clock time. Other
types might be scheduled to occupy
a precise time block, but not so rigidly
scheduled with respect to clock time.

2. Feature film. Motion-picture films
frequently provide programs of sev-
eral minutes to several hours duration.

3. Direct pickup live programming. This
is a broad area of programming rang-
ing from carefully planned and re-
hearsed studio pickups, through in-
door and outdoor athletic events and
a multitude of other unrehearsed
on-the-spot pickups.

A program day is usually made up of a
variegated mixture of these different kinds
of programs. The program material, live
or recorded, is transduced in appropriate
TV machines into television picture and
sound signals which are next subjected to
program switching for signal selection to
establish the program output (see Fig. 2).
It is important to note that in addition to
signal selection switching, machine control
switching is often required. This includes
such functions as starting and stopping
motion-picture projectors, changing slides,
switching optical paths by means of an
optical multiplexer, starting and stopping
tape and disc recordings. The pattern indi-
cated here, in greatly simplified form, is
representative of the basic television studio
system as it is generally used today.
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Three Steps to Automation

It is logical to propose that automatic
equipment be used to move forward in this
era of automation. But where should one
start? Fundamentally each machine should
be as automatic or self-controlled as pos-
sible. This minimizes the amount of ex-
ternal control required. Once the machines
are available in a broadcast plant, they
are of immediate use and benefit, in that
manual operation can be streamlined and
simplified.

A second step is the introduction of auto-
matic “station break control” to handle
programming of the so-called “panic peri-
od” in which several events of short dura-
tion take place in rapid-fire sequence. The
third logical step is adding an automatic
“system control” to handle extended peri-
ods of operation. With the first two steps
as background, the automatic system con-
trol can be accomplished without becoming
overwhelmingly complex. It can provide a
system capable of unattended operation
for either brief or extended periods.

Step 1: Automatic Machines
In the area of automatic machines, pro-
gramming from recorded material lends
itself most readily to automation.

Avutomatic Cuing of Projectors

The cuing or positioning of motion-
picture film in a projector to assure that
picture and sound will start at the instant
the program schedule indicates, is a prob-
lem which involves careful operating prac-
tice. Since the projector requires a finite
period of time to accelerate to stabilized
running speed, the frame placed in the gate
of the projector must be ahead of the first
frame to be used. The amount of leader
depends upon the start-to-stabilization time
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FIG. 1. Simplified system diagram of automated television operations AUDIO AGC AUDIO
including contro! and switching functions of audio and video signals. AMPLIFIER PROGRAM
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FIG. 2. Flow diagram outlining conversion of program material
to program output,

FIG. 3. Conversion of TP-6 projectors for fast start and automatic
cue can be accomplished by station engineers using RCA Kits.
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required for a given projector. In present
practice this is a manual operation. It re-
quires that an operator be at the projec-
tor in use prior to every film sequence to
be run. However, an automatic cuing facil-
ity can be added to the film projector to
perform the cuing function. This mecha-
nism detects the presence of a suitable cue
mark on the film leader and in turn actu-
ates controlled stopping mechanisms to
bring the film to a stop with the specified
frame in the gate. It now becomes possible
to run through a series of film sequences
spliced together on a reel, with projector
start being the only operation required.
‘T'his, of course, can be performed remotely.
Following the completion of a given se-
quence, the program line is switched to
another picture source, but the projector
continues to run until the cue mark for
the following sequence is detected and the
machine is brought to a controlled stop
with that sequence cued for starting. Auto-
matic cuing for RCA Type TP-6 and TP-
35 Series Projectors hos been designed and
will be available in attachment form in
the near future.

Fast Starting of Projectors

In addition to cuing the film for proper
start, the start-up time of the machine
must be accommodated by activating the
machine several seconds prior to switching
its output to the program line. Three inter-
dependent functions must be accomplished
before satisfactory picture and sound can
be obtained. The film and rotating parts
of the machine must be accelerated to the
24 frames-per-second synchronized speed
to establish proper intermittent motion of
film at the gate. The light shutter must be
rotating at the proper speed and locked in
the proper phase with respect to the film
intermittent. Finally the film must reach
stabilized, uniform motion at the sound
take-off point, which is separated by 26
frames from the film gate (where the film
motion is intermittent). A modification
that provides for very fast starting of RCA
TP-6 projectors will shortly be available.
With this medification, start-up time is
reduced to less than one second and the
TP-6 prepared for automatic operation.

Avutomatic Turntables

The Type BQ-103 Automatic Turntable
is presently available to provide means for
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storing one hundred 45-rpm records and,
when actuated, selecting records in se-
quence or in random order. The record is
removed from the storage rack and placed
on the turntable. The pickup arm is next
positioned so that the stylus is in the
lead-in groove of the record. The turntable
platter is then de-energized and quickly
braked to a stop. The machine remains
in this ready condition until a start-switch
circuit is closed. Upon completion of play-
ing a record the machine returns it to the
proper place in the storage rack and goes
on to ready the next record for plaving.

Avutomatic Slide Projectors

Slide transparency projectors, stich as
the TP-7A, are now available with a sub-
stantial slide capacity (which is a require-
ment for an automatic system). The TP-7A
is a rugged, reliable projector designed for
remote control service. The machine is
basically sequential in operation. It is
capable of showing a rapid succession of
slides with very fast slide-to-slide transi-
tions. If sequential operation through a
series of slides will fit the programming
desired the TP-7A will lend itself to auto-
mation immediately.

A machine which will permit the selec-
tion of slides in random order makes for
more flexible and efficient programming be-
cause slides can be used repeatedly without
rearranging the loading of the drums. Such
random selection facility is soon to be
available in the TP-8 slide projector. This
unit is designed basically for pushbutton-
manual, remote-control operation, but it
will be possible to readily integrate it into
automatic control systems.

Avtomatic Gain Control

The need to keep the transmitted signal
levels within proper bounds is, of course,
always present. Automatic gain control
amplifiers such as the BA-6A and BA-25A
for audio and the TA-21A for video are
also available. They are beneficial in re-
lieving operators of much of the gain riding
that otherwise may be necessary. Such
amplifiers are essential to satisfactory un-
attended operation.

Automatic Light Control

Optimum operation for vidicons in film
cameras is obtained when the highlight
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brightness of the optical image on the
photo surface of the tube is such that the
target voltage is optimized and the beam
just discharges the highlight. Excessive
beam current will produce deterioration of
resolution. If the sensitivity is varied to
accommodate variations in the film image
brightness by changing the target voltage,
spurious effects can appear due to devia-
tions from field flatness, distortion of the
transfer characteristic, and shifts in black
level behavior. The present method of
maintaining constant highlight brightness
at the vidicon by manually controlling the
position of a neutral density filter disk in
the projector light path works very satis-
factorily. Development work is currently
in progress to make the neutral density
light control automatic. A servo loop in-
cluding the vidicon camera chain, a level
measuring and error detecting amplifier
plus power amplifier and servo motor to
drive the neutral density filter disk can
reduce the need for manual operation.

A word of caution is in order about both
automatic gain control and automatic light
control devices. It is not practical, at least
at present, to build into such servo equip-
ments the kind of subjective judgment
that can be exercised by a human operator.
Thus, some extremes in pictures and sound
may not be aided (in some instances may
even be deteriorated), because the auto-
matic device uses a very objective judg-
ment with limited 1Q instead of an acs-
thetic subjective judgment.

Once automatic machines are available,
fewer control switching functions are re-
quired. Thus, the addition of future auto-
matic control is made more practical and
straightforward.

Step 2: Automatic Station Break Control

The station-break period of program-
ming is normally a very hectic time which
is frequently referred to as a “panic peri-
od.” Station breaks and commercial spots
are of short duration thus they follow one
another in rapid succession. An approach
using a preset control of adequate capac-
ity which will automatically control pro-
gramming for a period of several minutes
constitutes the second step in automation.

The automatic station break control
svstem is illustrated in Fig. 5. The coded
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control memory in this case consists of
preset groups of relavs. Each group of
relavs stores information to control one
“event” which expresses all switching func-
tions that are required for a program out-
put change. The programming operation
may be as simple as selecting the sequence
in which the automatic machines are
started. The actual switching may be man-
uallv carried out. Or, in a more com-
prehensive svstem the switching can be
automatically accomplished on a preset,
time-duration per event basis.

In order to handle last-minute changes
in program content that cannot be prepro-
grammed due to lack of time, and provide
emergency means of control. a manual con-
trol panel which can supercede the auto-
matic control is provided.

Step 3: Automatic System Control

The third step is an extension and ex-
parsion of the second. Functionally the
diagram of Fig. S still applies. In general
the svstem is expanded in capacitv of
stored information and manner of time
control. If perforated paper tape is used
for the coded control memary, automatic
control for periods of 24 hours or more is
quite possible.

While it is possible and practical (o
utilize many standard product components
as building blocks in an automatic con-
trol svstem, a given Dbroadcast station’s
requirements must be studied on an indi
vidual basis and a system plan tailored
accordingly.

Step-by-Step Approach logical
and Economical

To build toward automatic programming
by obtaining individual basic equipments
that are auiomatic, or in some instances
modifying existing equipments to make
them automatic, is the first step. Next,
the station operator can take further ad-
vantage of the automatic machines by
automatically controliing them to ease the
human operating problem during station-
break periods. Finally, hased on the foun-
dation of the first two steps, the automatic
system control can be expanded if desirer
and the goal of automatic programming
achieved through system evolution.

FIG. 4.

Random Selection Slide Projector. Type TP-8, may be readily integrated inlo
automatic control systems.

CODED CONTROL MEMORY PROGRAM MATERIAL T =k

DECODING, TIMING , ETC. mieme—sy TV PROGRAM MACHINES
(0 |
PROGRAM AND :
MANUAL CONTROL i s
— 5 CONTROL SWITCHING ‘ FRaSEA ORI

FIG. 5. Functional diagram of automalic control system showing relationship of memory
and timing devices to basic program equipment.

wwWwW americanradiohistorv com


www.americanradiohistory.com

WTPA-TV,

FROM 12 TO 25-KW

Advance Planning Permits Conversion

hy PAUL D. GROSS, Cinef Engineer. WWTP.1-T1"

»rransmitter conversion from one to twelve
and then to twenty-five kilowatts, adding
RCA amplifiers all the way, has been ac-
complished at WTPA in a block-building
plan which required no modification in
building layout. Man hours were kept to
a minimum, much of the original installa-
tion was re-used, and savings amounted to
thousands of dollars.

From the first, our plan has been to
attain high power as equipment to do so
became available. With the installation of
an RCA Ultragain Antenna, Type TFU-
46AL, early this year, the station has be-
gun operation at one megawatt ERP on
Channel 27.

Station Operation Began 1953

Station WTPA transmitted its first tele-
vision signal on June 19, 1953, and regular
programming was initiated July 6. At that
time, WTPA was operating with a 1-KW
Transmitter, Type TTU-1B. Installation of
the transmitter by the station engineering
staff had begun as soon as the transmitter
building was under roof, but was still far
from completion. In fact, the finishing
touches were not put on the transmitter
plant until after programming had begun.

WTPA operated with the TTU-1B
transmitter for a period of 16 months. On
October 19, 1954, sixteen months to the
day, the station put into operation a 12-
KW Transmitter, Type TTU-12A. This
combination of original 1-KW transmitter
with 12-KW amplifier was in service for
about the next three years.

Conversion to 25-KW in 24 Days
Consistent with original plans for high-

FIG. 1, Chief Engineer. Paul D. Gross, installs the 6806 UHF "
Tetrode in the visual PA of WTPA's 25-kilowatt transmitter. est power, WTPA applied for and was
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HARRISBURG, PA., MAKES CONVERSION

TRANSMITTER FOR MEGAWATT OPERATION

Without Building Changes; Enables Station to Remain On-Air While Equipment is Being Modified

granted a Construction Permit to increase
ERP to one megawatt. Immediate delivery
of transmitter and antenna equipment was
accepted from RCA| and on July 22, 1957,
conversion of the 12-KW transmitter to
25 kilowatts was begun. After 24 davs
(and nights) of constant work, WTPA
engineers put into operation the first TTU-
25B transmitter converted from the sta-
tion’s existing TT-12A.

Both mechanical and electrical modifi-
cations were completed according to a
cabinet-by-cabinet plan, which would allow
the transmitter to operate at a full 12-KW

output during most of the modifications.
Each cabinet was maodified, first mechani-
cally then electrically, starting with the
thyratron and rectifier cabinets. By com-
pleting this work in one operation the
12-KW transmitter output was maintained.

Next the plan called for modification of
the main control cabinet. which involved
the mounting and changing of several
switches and relays. At the same time the
main control cabinet was separated from
the visual PA and the auxiliary control
cabinet from the aural PA. Power was cut-
back to one kilowatt. and a new wiring
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FIG. 2. Modifications were made cabinet by
cabinet and the output of the 12-kilowatt trans-
mitter was d. Checki b} inl are
Assi Chief E Charles Baker (left). and
Operating Engineer. Raymond Julian.
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FIG. 3. Manual coaxial switching panel permitted rapid manual switching between 1 and 12 kilo-
watt outputs during conversion, and ultimately between 1 and 25 kilowatt outputs after conversion
was completed.

3

www americanradiohistorv com

harness was installed so that the trans-
mitter could be returned to 12-kilowatt
operation. The cabinets were separated a
fixed distance to permit mounting the water
columns at the proper intervals in the
water compartment.

Bv August 1, mechanical and electrical
modifications to the aural and visual PA’s
were begun. The aural PA was taken out
of operation and the aural transmitter
operated at one kilowatt output. This was
facilitated by the coaxial switching panel
shown in Fig. 3. The arrangement permits
rapid manual switching between one and
twelve kilowatt outputs.

On August 7, the aural and visual PA’s
of the 12-K\V transmitter were taken out
of service, and WTPA went on the air
with the original 1-KW driver for a period
of seven days. Immediately, the plumbers
and electricians went to work. The old
plumbing was removed as was the old
wiring, and new plumbing and electrical
wiring installed. By August 12, this work
had been completed, with new transformers
and high-voltage cables being installed. On
this date the power company changed the
primary service from 230 to 480-volt serv-
ice. This was accomplished in record time:
Service was cut at 6 A.M., the existing pole
transformers were removed and new pole
transformers installed. By 10:30 A.M ., just
412 hours later, WTPA was back in busi-
ness, operating on the 480-volt service.

Testing of the transmitter and its associ-
ated equipment began on August 13. First
the water system was completely checked
out, flushed and declared sound. Power
then was applied to the high-voltage trans-
formers and a complete check of the high-
voltage system was performed. One bottle-
neck ceveloped at this point; the water
columns had not been delivered for the
final cavities, however, thev were delivered
on the following day. These were installed
immediately and early on the morning of
August 15 the complete, final checkout of
the system was performed. Fortunately,
everything had been previously checked
out and there were no bugs to be found.
On August 15, at the start of the day’s
operations, WTPA put into operation its
TTU-25B transmitter.

FIG. 4. Power equipment for operation of 25-
kilowalt transmitter. Modifications called for
changing primary service from 230 to 480 volts.
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FIG. 5. WTPA transmitter building. A standby tower and anlenna were used during conversion.

Advance Plans
Simplify Antenna Installation

A stand-by tower and antenna were
erected south of the WTPA transmitter
building and operations were shifted to this
location, so that the original 400-foot guved
structure which supported a TIFU-27B
antenna could be removed and a larger

tower erected to support the new high-gain & PANELS
antenna, Meanwhile. transmitter conversion
Tl g : E - THYRATON
was undertaken despite the fact Il)at a AR
TFU-46AL antenna was not immediatelv
g : R b RECTIFIER
available. A special temporary authority DCABINET

was granted by the FCC permitting WTPA
to operate with a S5-to-1 power ratio he-
tween visual and aural transmitters, thereby
permitting the high visual ERP produced AT
by the TTU-25B transmitter. Originally CONSOLE
the tower hase was made large enough to
support the new tower and antenna. hence.
a tremendous saving was effected because
the tower base and guy anchors could be
used for the new tower. A TFU-46AL
antenna was installed on the new 400-foot
tower. completing the lacilities for mega-
watt operation.

RACK
EQUIPMENT

Transmitter Building
Houses New Equipment Without Change

Original plans for the transmitter build-
ing provided sfficient room for expansion.
The block diagram, Fig. 6. shows how
each succeeding modification was accom-

plished without additions to the build- Fpig. 5. Block diagram showing how modifications from 1 to 12 to 25 kilo-
ing. In each case a section of false wall, watt transmitter wese accomplished without additions to the building.
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e

FIG. 7. Initial l-kilowatt transmitter installation.
A false wall provided room for expansion.

FIG. 8. The I2-kilowatt Iransmitter installation.
The false wall has been removed to provide space
for the extra cabinets.
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dividing the building into two parts, was
removed to accommodate additional trans-
mitter cabinets. In Fig. 7 the initial one-
kilowatt installation is pictured. Iigure 8
shows the 12-kw installation. and Fig. 9

the 25-kw installation.

The transmitter building is located on
Blue Mountain overlooking the Susque-
hanna River and the citv of Harrisburg.
It is a 30 by 80-foot building with the
transmitter room itself measuring 30-fool
square. The TTU-25B transmitter is in-
stalled down through the middle of this
room. A false wall is built around the trans-
mitter, separating the operating room with

control console from the rear of the huild-
ing where the filterplexer, water-cooling
system, thyratron and rectifier cabinets and
other associated equipments are installed.
The transformers are installed in a row
(see Fig. 6) within a vault at the back of
the building. Standard 4-by-4-inch duct-
work, (as supplied by RCA on the original
TTU-12 installation). is used to carry the
primary and secondary voltages to and
from the vault,

The remainder of the transmitter huild-
ing houses a shap, kitchen, hedroom and
lavatory areas. A three-car garage is located
al the one end of the huilding.

FIG. 9. The 25-kilowatl transmitter installation. No new cabinets have been added, however,
spacing of the cabinets has been changed slightly to make room for the water columns.

www americanradiohistorv com
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Elevated Control Room
Serves Two Studios

The studio building at 3255 Hoffman
St., in uptown Harrisburg, houses WTDPA
offices, studios, control and film rooms
as well as storage and workshop areas.
The building measures 80 by 100 feet
and includes two operating studios. Largest
ofi the studios is Studio A, measuring 35 by
55 feet. A smaller area, Studio B, measures
21 by 31 ieet. Both have 14-foot ceilings.
Large double doors at the end of Studio
A allow automobiles to be driven into the
studio and provide easy access for large
properties. Studio equipment includes three
field camera chains, Type TK-31, which
may be used in either or both studios, or
in the station’s mobile unit, a converted
bus shown in Fig. 13.

The control room is elevated above the
studios by a height of four feet. It measures
20 by 30 feet and contains extri large
windows which look into each of the studios
(see Fig. 12). The control desks include
two film camera controls, remote control
panels, switcher and line monitor as well
as portable control units for the three feld
cameras. Built into the wall along the front
of the desks are six mwonitors, providing
signals off-air, from the three live cameras
and two film cameras. The location oi the
monitors, immediately above the set of
FIG. 10. Studio A, largest of the stations two studios, accommodates ~Windows which look into Studio A, provides
several sets and has access for automobiles and large properties. an unobstructed view to all program and

FIG. 11. Studio B is used for weather, news and other small set programs. Shown are Tom Weitzel, Staff Announcer (left),
and Donald D. Wear, Station Manager behind desk. Cameraman is Bob Hice,
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technical personnel. Also housed in the
control room are all the lighting controls
for both studios—a 90-circuit Rotolector
panel and electronic dimming board.

Directlv below the control room is a
projection room (having the same dimen-
sions as the control room), The area is
equipped with two complete RCA film
camera chains.

Ample room has heen allowed in the
studio building for storage and construc-
tion areas. The entire back portion of the
building, the full width oi 80 ieet and a
depth of 25 feet, has been allocated to set
storage and construction. This area is pro-
vided with large overhead doors so that
the station’s mobile unit can be driven
into this area.

Initial Planning Pays Off

The initial planning and layvout prepara-
tion along with careful consideration of
{uture developments has enabled WTPA
to take the successive steps [rom low to
high power UHF operation most efiiciently
and economicallv. Each increase in power
has been accomplished without building
modification. The tower base was initiallv
designed so that it and the guv anchors
could be used with the station’s new tower
and vltragain antenna. Thus, we reduced
the number of man-hours required for the
conversion and kept our station on-air ali
during the conversion.

FIG. 12. The WTPA control room includes portable conirol units for
three field cameras and controls, and two film cameras. Also housed
here are lighting controls for both studios.

FIG. 13. WTPA mcbile unit. Field camera chains have been selected
so that they may be used either in the studios or with this mobile unit.

FIG. 14, View from conirol room looking into Studio A during local production of weekly
“Capito]l Correspondents” prcgram. Guest at telecast shown was Harold E. Stassen.

| " yy .
iy /
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FIG. 1. Over.all view of the new WFIL.WRCV
joint fower. The structure is 917 feet high, and
ihe antennas increase the total height to 1109 feet.

WFIL-TVandc WRCV-TV
MULTIPLE
ANTENNA SYSTEM

26
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Frhe kev outlet of Triangle Publications,
Inc., WFIL-TV, and the local NBC sta-
tion, WRCV-TV, have combined facilities
atop a new 1109-foot tower in Roxbor-
ough, the highest point in Philadelphia.
Both stations estimate that an additional
279,000 homes have been added to their
service area that now extends to Ashury
Park, N. ]., to Stroudsburg and Mahanoy
City, Pa., and 10 Havre de Grace, Md.
Service has been greatly improved in the
Philadelphia area, and better reception is
apparent in the Allentown-Easton section
of Pennsylvania.

Stations WFIL and WRCV jointly pre-
sented a special half-hour colorcast on
December 15, 1957, to inaugurate opera-
tion of the new antenna svstem. The pro-
gram, titled “The Big T,” explained the
increased benelits of a multiple tower, and
in laymen terms showed how the TV signal
is transmitted. During the program the
public was given a close-up inspection tour.
via TV, of the new tower, also a ride on
the two-man elevator that runs up and
down the side of the tower. A representa-
tive of the City of Philadelphia welcomed
the mayors of ten other cities that have
joined the increased viewing audience of
the stations.
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Philadelphia Stations Combine
Antenna Facilities to Increase
Coverage and to Improve

Picture Quality

New Antennas

Station WFIL installed a Tvpe TF-6BM
Superturnstile Antenna, which is fed with
the new 3%z-inch Universal Transmission
Line. This six-section superturnstile is
phased to provide uniform coverage with
excellent null fill in. With an antenna gain
of 8.13 db, WFIL continues to operate at
maximum power atop the new tower.

Station WRCYV selected a Type TF-6AL
Superturnstile Antenna. which is split in
half electricallv. Provisions have been in-
corporated to feed either the upper or the
lower three sections of the antenna in an
emergency. In normal operation \WWRCV
uses all six sections with a power gain of
7.85 db. The TF-6AL also provides ex-
cellent null fill in and uniform coverage.

Tower Structure

The entire 917-fout tower was fabricated
by Dresser-Tdeco, and shipped to Philadel-
phia in six trucks. The remaining 192 feet
(the total height of the structure is 1109
feet) is made up of the TF-6BM and TF-
6AL antennas. Approximatelv two miles of
steel sections are used in the tower, if laid
end to end, and weigh over 300,000 pounds;
when combined with antennas the total
weight of structure is 421,000 pounds.
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FIG. 2. The new 1109-foot tower is shown in comparison to WFIL's former tower structure.

FIG. 3. The WFIL.TV Type TF.6BM Superturnstile Antenna being raised to top of tower.
Note the 1000-wall beacon on lop of the cntenna structure.

wWwWwW americanradiohistory com


www.americanradiohistory.com

e

FIG. 4. Base of tower is an 1l-foot deep, reinforced concrete foundation. six feet square with only two feet extending above ground.
The two-man, radio-controlled elevator, noted by letter A, is shown in above photo.

FIG. 5. Another view of the foundation showing the transmission line feed from WRCV. Cabinet at right contains the tower.lighting
control and the radio-control unit for the two-man elevator.

28
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FIG. 6. WFIL constructed these support posis for the new 3Ys-inch Universal
Transmission Line. The line runs approximaiely 600 feet from the WFIL building.

Tower Supports

Fifteen guy wires support the 917-foot
tower. Two and one half miles of gal-
vanized stranded bridge cable is used to
guy the tower at five levels. The upper
guy cables at 917, 630, and 420-foot levels
are anchored at a point 700 feet from the
base of tower. The two lower guy cables
are on the 360 and 180 foot levels. and
these are anchored 4635 feet from the tower
base. The guys are anchored in a 15-foot
concrete foundation, 11 feet of which is
underground.

Tower Foundation

The triangular tower is 7% feet wide
on each face, and it is set on a hexagonal
foundation. The 11-foot, 2-inch deep rein-
forced concrete foundation is 6 feet on
each side, and only 2 feet of the base is
above ground. The tower legs are secured
to the foundation with three leg haolts im-
bedded deep in the reinforced concrete
foundation.

Tower Maintenance

A radio-controlled, two-man elevator pro-
vides transportation to within 50 feet of
the WRCV antenna. The enclosed-cab
elevator control is operated by a battery
powered transmitter located in the cab.
This transmitter sends stop-and-go signals
to a receiver on the ground. In the event
of cable failure, an automatic safety, locks
the elevator to the guide rails.

Rest platforms are located at the obstruc-
tion and beacon light levels to make main-
tenance easier. The platforms allow a man
to make needed repairs swiftly and safely.

WIGARD AVE

me sLOG
BATWING w
omE nrmoN

TOWER

FIG. 7.

A platform is also located at the ground
level elevator landing, and an enclosed
platform has been placed at the top ele-
vator landing (872 feet high).

Tower Lighting

The height of the structure and its loca-
tion demand strict compliance with CAA
lighting regulations. However, a joint an-
tenna does reduce the hazard that would

-
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Layout of WFIL and WRCV buildings with respect to the tower is shown.

be created if these stations were on sepa-
rate towers. A flashing 1000-watt beacon
is mounted on top of the WFIL, TF-6BM
antenna with other 1000-watt beacons
mounted at the 810, 540, and 270-foot
levels. One-hundred-watt obstruction lights
were placed on the 150, 420, and 690-
foot levels; an additional set of two 100-
watt obstruction lights was placed on the
WRCYV antenna.
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FIG. 8. WFIL continues lo use existing facilities
which are considered more than adequaie. A
complete workshop and a small kitchen are found
here in addition to all transmitting equipment.

New Equipment

Station WFIL installed the new 373-inch
Universal Transmission Line, This tvpe of
line operates uniformly over all channels
with low loss and high efficiency. Station
WRCV installed a new Tyvpe TT-6AL
Transmitter to drive its existing 25 KW
amplifier. and another TT-6AL as a stand-
by unit.

The new tower site is located a few hun-
dred vards from the former WIIL tower.
On the other hand WRCV moved from its
former site in Wyndmoor, Pa., to a new
building at the present site. While WFIL
continues to wuse its existing facilities,
located about 600 feet from the new tower,
WRCV’s new building is approximately
200 feet from the tower.

Co-operation Pays Off

Both stations are proving by this venture
that co-operation does produce greater
benefit by improving their picture quality
and coverage. Since both WFIL and
WRCV are equipped for live local color
this new joint antenna has also done much
to strengthen color quality. Furthermore,
the viewers as well as the stations benefit
from this joint installation: the viewers
receive Detter pictures, and the stations
split the costs of installation.

FIG. 9. Edward Neville, WFIL Transmitter Engi-
neer, checks the TT-25BL amplifier.

FIG. 10. Richard Marshall. WFIL Transmitter
Supervisor, takes readings on the TT-5A driver.
A TT-25BL amplitfier is shown on the right.
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FIG. 11. WRCV-TV has constructed this new trans-
mitter building that incorporates many desirable
features, including a garage, a complele work-
shop, a complete kitchen, and ample office area.

FIG. 12. Co-operation does pay off. Leit to right:
Fred Everett, Station Engineer, WRCV.TV: William
A. Howard., Mecnager of Technical Operations.
WRCV, WRCV-TV; Henry Rhea, Director of Engi-
neering for Triangle Stations; Richard Marshall,
Transmitter Supervisor, WFIL.TV, These engineers
have worked together to make this a joint in-
stallation.

FIG. 13. Oscar Jimerson. WRCV Transmitter
Engineer. takes readings on one of WRCV's new
TT-6AL drvers.

FIG. 14. Henry Shaw, WRCV Transmitter Engi-
neer, on duty at the custom-built WRCV transmit.
ter control console.
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THE APPLICATION OF VERY PRECISE
TELEVISION COCHANNEL INTERFERENCE

VISIBILITY

32

by WENDELL C. MORRISON, Chicf Enaincer, Telecommunications Division

ABOUT THE AUTHOR

Wendell C. Morrison came to RCA in 1940
as a Student Engineer after receiving the
MS Degree in EE from the State University
of Iowa. He joined the Research Department
and moved to the RCA Laboratories in
Princeton, New Jersey, when that organiza-
tion was established in 1942. Here he worked
in the fields of speech privacy systems, an-
tennas, antenna pattern calculators, utiliza-
tion of radio frequency power, television
transmitters, and television terminal and test
equipment. He participated in the develop-
ment of color television and was active in
the work of several panels of the National
Television System Committee.

In 1957, Mr. Morrison returned to Cam-
den as a Staff Engineer to the Chief Engi-
neer, Industrial Electronic Products. On
January 16, 1958, he was appointed to his
present position as Chief Engineer, Tele-
communications Division, I E. P.
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FIG. 1. The offset of cochannel visual carriers is shown: note the fine structure that is super.
imposed. The and mini points occur at multiples of one-half the line frequency.
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The first television channel assignments
made in this country utilized the geo-
graphical separation between stations to
provide the necessary protection against
cochannel interference. The increase in the
number of stations, together with the
gradual increase in power of the stations,
demonstrated that the original plan was
not entirely adequate. The search for a
method to minimize cochannel interference
resulted in our present system of alloca-
tions, which utilizes an offset between visual
carrier frequencies of cochannel stations.
Recently, it has been demonstrated that
precise frequency control is of real value
in reducing this interference and that it
is practical to make stable oscillators to
be used for this purpose with television
transmitters.

Present System

Early experiments demonstrated that the
greatest amount of improvement is ob-
tained when the offset frequency is near
an odd multiple of one-half horizontal-line
frequency of the television system, while
the greatest amount of interference occurs
when the beat is an even multiple of one-
half horizontal-line frequency. To make a
practical system in which more than two
cochannel stations are involved, it was nec-
essary to make a compromise between these
two values. The present system fixes one
station on the nominal carrier frequency;
the second station 10 kc higher; and a
third station 10 kc lower. This makes
the beat between the second and third
stations 20 kc which gives essentially the
same improvement between each of the
three stations.

At the time these early experiments were
performed, it was noted that an additional
improvement could be obtained for certain
frequencies near the 10 and 20 kc offsets,
but the frequency tolerance required was
so small that the existing methods of
transmitter frequency control made it im-
practical to try to utilize this additional
improvement. An illustrative sketch show-
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FREQUENCY CONTROL TO MINIMIZE

THEORY OF OPERATION
PART 1| DESIGN OF STABLE OSCILLATORS
EXPERIENCE IN THE FIELD

[
=}
ing this trend is illustrated in Fig. 1. It {
will be noted that in addition to the aai AL A AL
maxima and minima occurring at multiples / \ /
of one-half line frequency there is a fine Y

structure superimposed.

Recent Investigations

DESIRED CARRIER
INTERFERING CARRIER
P
—T
\\

g
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Recent advances in the art of manu- VvV
facturing quartz crystals with long term —
stability along with novel circuitry for 2
making crystal oscillators independent of 9960 9980 10,000 10,020 10,040
circuit components other than the crystal, OFFSET FREQUENCY - CPS
made a re-evaluation of the cochannel inter- AVERAGE-10 OBSERVERS
ference problem worthwhile. The first step 21" COLOR RECEIVER - SAILBOAT SCENE
was a detailed investigation of the improve- INTERFERENCE ~COLOR TEST CHART

ment that could be obtained if the fine RIEIING PUSANEE

structure noted in Fig. 1 could be utilized.
A laboratory setup was made, and statisti- FIG. 2. The difference in db required to produce a toler.
cal data was obtained. Figure 2 shows the able picture with carriers offset by approximately 10 ke.
characteristics around 10,000 cycles and
Fig. 3 the characteristics around 20,000
cvcles. These curves show the required dif-
ference in decibels between the desired 40
signal and the undesired signal in order to /\ A
obtain a tolerable picture for the offset fre- 4 N
quencies shown. It can be seen that an A /\ / \
improvement of at least 10 db can be ob- £l \ / \/
tained at each of the two offset frequencies.
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A more important observation is that in
the region of maximum improvement the
desired signal need be only 21 db stronget
than the undesired to produce a tolerable
picture. This variation in interference is
not unique for the frequencies shown. The
curves are duplicated at frame frequency
intervals and change slowly to conform to
the variation related to line frequency as ‘\ /{
shown in Fig. 1. This gives a clue to the . 7
basis for the improvement obtained. The
interfering signal is not. reduced. but the IZQ(:QGO 20,000 20,020 20,040 20,060
beat pattern p'roduce(l is related to.bol'h AT ATEET GRS
the television line and field frequencies in
such a way as to interlace out or. in other AVERAGE- 10 OBSERVERS
words, to produce a fine-structure pattern 21" COLOR RECEIVER- SAILBOAT SCENE
which is less visible. This points out a INTERFERENCE -COLOR TEST CHART
basic requirement for the proposed system: 8-1 VIEWING DISTANCE
the offset frequency must be related to

the FC]CVISIOH line and frame frequendes- FIG, 3. Note the difference in db required to produce
Specifically, for the frequency domain being o tolerable picture with the carriers offset by 20 ke.

DESIRED CARRIER
INTERFERENCE CARRIER
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FIG. 4.

to produce the required frequency control

considered, the requirement is met by mak-
ing the offset an even multiple of frame
frequency. A simple method for providing
the required stability of the field and frame
frequencies is to lock the station synchro-
nizing signal generators to a color sub-
carrier frequency crystal. This equipment
is commercially available, and already in-
stalled in many stations.

The indicated improvement can be used
in two ways. If the separation between
stations is unaltered, the use of precise fre-
quency control will improve the pictures in
areas where the quality is limited by co-
channel interference. Where present qual-
ity is considered adequate, the use of
precise frequency control would allow sta-
tions to be closer together without creating
increased interference in the cochannel
limited areas.

An examination of Figs. 2 and 3 indi-
cates that the beat between the visual
carrier frequencies should be maintained
within =10 cycles to obtain the major part
of the improvement possible. This allows
a change of %35 cycles for each station.
Thus it can be seen that the stability re-
quired varies from =1 part in 107 for
the lower VHF channels to &35 parts in
10" for the higher UHF channels. The
time during which this stability must be
maintained without check or adjustment
depends upon the period of time that is
considered necessary for a practical sys-
tem. A frequency check once a month is
certainlv not unreasonable.
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Here is an oscillator circuit that is stable enough
tolerances.

Oscillator Stability Improved

Concurrent with the observational tests.
work was started in the laboratory to pro-
duce crvstal oscillators of the required
stability. One oscillator that is capable of
the required performance is shown in Fig.
4. In this circuit it will be noted that the
amplitude of the oscillations is limited by
a diode in the plate circuit. The plate cir-
cuit is decoupled from the crystal circuit
bv a transformer, and the grid circuit is
isolated from the cryvstal by a low-value
shunt resistor. This combination alone
would make a reasonably stable oscillator.

The additional equipment allows the
crystal to operate as a phase detector, in
addition to its normal function as an oscil-
lator. A reactive change in the circuit would
normally cause a change in the frequency
of oscillation. but with this circuit it will
unbalance the bridge and produce a control
voltage on the reactance tube which com-
pensates for the original change. Tt is ap-
parent that if a crystal with good long-term
stability can be provided. the circuit will
adjust automatically in an appropriate
fashion to make the frequency of oscilla-
tion very stable.

Stable crystal characteristics can be ob-
tained by first utilizing a crystal that has
been manufactured with the best tech-
niques commercially available. and then
this crystal must be operated in a good.
constant-temperature oven. One oven con-
trol circuit with the desired characteristics
is shown in Fig. 5. Whenever the tempera-
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ture of the bridge, which constitutes the
heating element of the oven, is below the
balance temperature, a small a-c signal is
produced which is amplified and detected.
This rectified signal is used to control the
d-c supply which provides the power to
heat the bridge. If the bridge overshoots
and goes too high in temperature, the
phase detector prevents additional power
from flowing into the bridge.

Field Tests

Two crystal oscillators were built. One
was installed at WRCA-TV, the Channel
4 station in New York, and the other was
installed at WRC-TV, the Channel 4 sta-
tion in Washington, D.C. The system was
tested for several months. When the units
were first installed, one oscillator was ar-
ranged so that during color shows (when
line and field rates were accurately con-
trolled) the offset frequency could be
changed with the snap of a switch from
one of the best frequencies near 10 kc to
one of the poorest frequencies near 10 kc.
The signals were observed at several loca-
tions between New York and Washington,
during many different shows. Due to propa-
gation differences, cochannel interference
was not always a problem. However, when
cochannel interference could be observed
there was never a time when changing to
the desired offset did not either clear up
the interference or materially improve it.

Regarding the relative stability of the
crystal oscillators, almost daily checks of
the beat between the two signals were
made at the David Sarnoff Research Cen-
ter in Princeton. N. J. The results are
shown in Fig. 6. It will be noted that for
the first forty days considerable aging is
apparent, since the beat changed by 5
cyvcles out of 67 million cvcles. By this
time the initial aging was essentially com-
plete and the frequency remained quite
stable for the next 20 days. At the end of
this period it was decided to readjust the
beat frequency to about 9950 cycles as
shown. The next 15 days show an aging of
only about one-half cycle. At this time one
of the ovens became inoperative. Although
the crystal kept oscillating, the unit was
taken out of service. It was repaired. and
restored to service 135 days after the be-
ginning of the test. For the next two months
there was very little aging and the fre-
quency held within #=0.5 cyvcle. Operation
without adjustment continued for several
weeks, bevond what is shown in Fig. 6.
with essentially the same results. This
represents a relative stability of *4 parts
in 10° for each oscillator for a period of
two months. Since this time. the two oscil-
lators have been in continuous use for over
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FIG. 5. Diagram of the oven-control circuit. Changes in ambient tempera-
ture unbalance the bridge and modify the power flow to keep the oven

temperature constant.

a yvear with simple periodic frequency
checks to maintain the offset.

Summary

Laboratory tests have established the
fact that an improvement in the order of
10 db can be obtained with precise off-
set frequency control. In order to obtain
reduced visibility of the cochannel inter-
ference, it is imperative that the beat
frequency between the visual carriers be
related in a particular fashion to the line
and field rates of the video signal. With
the required conditions established, this
means that the desired signal need be only
about 20 db larger than the undesired sig-
nal to produce a tolerable picture. It also
has been demonstrated in the field that the
svstem is effective under actual operating
conditions. Two improved crystal oscil-
lators have been built and operated which
have a relative stability more than ade-
quate for the VHF television channels. The
reduction of interference obtained with
this system can be used to move cochannel
stations closer together, or to improve the
fringe area service of existing stations when
they are limited by cochannel interference.
It is interesting to note that in such areas,
if any station were to increase its service
area by mecans of a power increase. addi-
tional viewers would be obtained at the
expense of the cochannel stations. If the
cochannel stations also increased their
power by the same factor. the service areas
would be back to the original condition.
On the other hand, with the application of
precise frequency control, each station

would obtain the same improvement as
though it alone had increased its trans-
mitter power.
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FIG. 1. Complete metering of all stages and simplified tuning are
inherent characieristics of the BTA-S00R and BTA-1R transmitters.
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NEW SO0 AND 1000 WATT
AM TRANSMITTERS

Type BTA-500R and BTA-IR Provide Outstanding Performance; Provision for

Remote Control; Ease and Economy of Operation, and Color Styling

by J. NOVIK, RCA Broadcast Sales

The latest trends in broadcasting, calling
for increased power, remote control, and
Conelrad requirements, have dictated a
new approach in transmitter design. As a
result, RCA engineers have designed an
altogether new AM transmitter that inte-
grates these modern requirements but uses
standardized circuitry. With this technique
either the BTA-500R or the BTA-1R
transmitter has the facility of simplified
power change. Remote-control provisions

have been incorporated in both transmit-
ters so that operational control is easily
obtained by making proper connection to
a remote-control unit. Also included in the
design, with the addition of a few acces-
sories, is remote Conelrad switching. While
retaining all of the quality, performance
and reliability contained in the previous
RCA transmitters of the same power level,
these new transmitlers have many addi-
tional advantages.

FIG. 2. Atiractive functional styling plus ease
of access make the BTA-500R and BTA-1R modem
economical transmitters.

No Neutralization Required

Built-in Provision for
Remote Control

Bi-Level Modulation

Fewer Tubes

Accessibility

Simplified Tuning

Modern Styling

Features of Type BTA-500R and BTA-1R Transmitters

Tetrodes throughout simplify the tuning.

Terminal strips are provided in the trans-
mitter for connection of a remote-control
unit,

The very low order of distortion results
in improved soundability.

Smaller tube inventory means reduced
cost of operation.

Vertical construction permits easy access
for maintenance.

Only one tuning control—and it's on the
front panel.

Fits into any surroundings through choice
of color and functional design.
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Burgundy Red

Peacock Blue

-

Functional Color Styling

In hand with the modern day emphasis
on functional styling, the BTA-500R and
BTA-IR transmitters have been designed
to combine an attractive appearance with
the utmost in utility. Both the cabinet de-
sign and the colors will adapt themselves
to various tvpes of surroundings. The
cabinet that houses the transmitter is made
of aluminized steel, and this combination
of metals fuses the electrical properties of
aluminum with the strength of steel to
provide a rigid, well-shielded cabinet. In
order to provide an attractive appearance,
and vet maintain functional operation. the
two panels on each side of the door are
designed to provide front panels for mount-
ing all normal operating controls (see Figs.
1 and 2). This tvpe of construction per-

38

mits installation of the transmitter against
a wall, or allows other equipment to be
placed on either side of the cabinet. As an
additional and altogether new feature, the
doors of these new transmitters are avail-
able in several colors: red, blue, green and
dark umber gray—in order to harmonize
with the colors of the surroundings. Since.
in many cases, today’s transmitter is lo-
cated directly in the studio building, this
emphasis upon styling and color lends
luster to the appearance of a station.

Ease of Access

Although there is no back door, access
to the rear is provided through two inter-
locked panels behind the transmitter. These
interlocked panels are easily removed with
thumbscrew fasteners (see Figs. 3 and 4).
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Vertical construction permits easier main-
tenance and service. The larger power com-
ponents are mounted at the base of the
cabinet. One heneficial electrical aspect of
vertical construction is the unobstructed
manner in which the air will travel upward,
providing the most effective and uniform
cooling.

The cabinet is 84 inches high, 34 inches
wide and 32 inches deep. A 4-inch base on
either the BTA-500R and the BTA-1R can
be removed by taking out the three leg
bolts on each side of the base plate. This
removable base makes it easier to move
the transmitter through doorways. and to
fit it into existing transmitter buildings.
Careful design has produced a rugged. well-
shielded cabinet that will give vears of
outstanding service.
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Emerald Green Dark Umber Gray

FIG. 3. The rear panels on the BTA-
500R and IR are easily removed with
these thumbscrew fasteners to permit
speedy access to all chassis.

4

FIG. 4. Rear view of the BTA-500R

and 1R. Note the easily removable

panels. An air filter is mounted behind

the grillwork on the lower panel. and

by keeping dust out of the transmitter
int can be reduced
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FIG. 5. This is the oscillator chassis. The terminal strip on the right
contains all of the oscillator connections, and the entire chassis is held
in place with six thumbscrews. The three crystals are switchable from
a front panel control.
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FIG. 6. The basic exciter subassembly is shown in this block diagram.
Only three RF tubes are used. and the modulator input uses two tubes.
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Electrical Advantages

As was previouslv mentioned. both the
BTA-S00R and the BTA-1R have been de-
signed around standardized circuits. These
circuits have been incorporated in the hasic
transmitter unit, and it is used in the pro-
duction of either transmitter. Included in
the basic transmitter is an exciter unit, low-
voltage/bias supply and a portion of the
control circuits. By adding to the exciter
unit the proper RF, modulator units. high-
voltage rectifier and power-determining
components, a BTA-500R or BTA-1R
transmitter can be supplied.

Unique Exciter

The exciter nucleus of the basic trans-
mitter combines in one unit the oscillator,
low-level audio and RF stages. This new
standardized exciter contains a new type
of oscillator, developed by RCA engineers
(see Figs. 5 and 6). Three switchable, tem-
perature-controlled, crystal units make up
the oscillator. Any of the crvstal units will
remain constant within =35 cvcles. Any of
three crystals can be selected by means of
a front panel switch, or by means of relavs
built into the transmitter for remote-
control operation. The use of three crystal
units provicdes a spare on the main channel,
as well as provisions for automatic Conel-
rad switching. This new oscillator and
buffer incorporate broadband circuits that
require no adjustment. A 6AKS is used as
oscillator tube with a 5763 as the buffer.
This unit is built on an etched circuit panel
(see Fig. 7), easily accessible for service
by simply removing the connecting plug
and retaining screws (see Fig. 8). Also
a part of the basic exciter is the 6146
IPA stage, which is operated very con-
servativelv, and a pair of 2E26 tubes are
used for modulator input.

FIG. 7. The underside of the cscillator chassis is shown here.
The relays are used to switch the crystals. Eiched wiring simpli-
fies servicing and also helps to improve oscillator stability.

FIG. 8. The entire oscillator subassembly is shown from the rear.
Vertical construction provides ease of maintenance. The oscillator
chassis is easily removed with six thumbscrews. Note the conven-
ient plug-in terminal strip on the oscillator chassis.
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BTA-500R Cirevit

From the exciter subassembly we con-
nect to the next subassembly which con-
sists of the power amplifier and modulator
tubes (see Fig. 9). Each subassembly is
a complete unit with terminal board termi-
nations for ease of installation. The BTA-
500R power amplifier consists of two Type
4-250A tubes connected in parallel, fed by
the 6146 IPA from the exciter subassem-
bly. From the same exciter subassembly
the two 2E26 tubes in push-pull are
resistance coupled to the two 4-250A
modulator tubes.

BTA-1R Circuit

Again the basic exciter is used, but by
adding a different power amplifier and
modulator tubes the BTA-IR transmitter
is produced. A pair of 4-400A tubes con-
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nected in parallel are used for the final
amplifier, with another pair of 4-400A
tubes for the modulator. As with the BTA-
S00R, an IPA 6146 drives the r-f power
amplifier and a pair of 2E26 tubes drives
the modulator tubes (see Fig. 9).

Power Supply Features

The low-voltage, power supply used with
both these transmitters utilizes selenium
dry-disc rectifiers for the plate, screen,
and bias. Lower power drain and cooler
operation are the reasons for using this
type of rectifier for the low-power stages.
The high-voltage supply for the power
amplifier and modulator plate circuit is
built around a pair of 8008 tubes. Their
reliability and performance dictate their
choice in this application (see Fig. 10).
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Noteworthy Design

The design philosophy behind these
transmitters is based on years of experience
in building the most reliable of broadcast
transmitters. Simplified tuning, reduced
installation time, and provisions for remote
coutrol are only a few of the outstanding
benefits of these two new transmitters.
Tetrodes are used throughout to eliminate
the need for neutralization, and improved
soundability results from using Bi-Level
Modulation. Choice of red, green, blue,
and dark umber grav doors add a dis-
tinctive touch that, combined with func-
tional styling, permit these transmitters to
lend themselves to the decor of a station
Altogether, these unusual features add up
to produce many major benefits such as:
outstanding performance; provision for re-
mote control; ease and economy of opera-
tion and color styling.

FIG. 11.

0SC

BUFFER

]

DRIVER

—uf

|

— [

LOW VOLTAGE
POWER SUPPLY

POWER SUPPLY

HIGH VOLTAGE
POWER SUPPLY|

BiAS

Front of BTA-500 new transmitter permits easy tube change. Power amplifier and

modulator tubes are located on the top chassis. and just below this is the exciter chassis. All
normal operating controls are shown on the two side panels.
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FIG. 10. This block diagram shows the power

supplics. The low voliage and bias power sup-
plies use selenium dry.disc reciifiers, while the
high voltlage supply uses two.

FIG. 12. The t(ransmitter cabinet is made of
aluminized-steel for better shielding and strength.
The rigid construction is shown here: note the
additional supports across the side of the cabinet.
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REVEALS ITS MODERN APPROACH
TO RADIO BROADCASTING

Pick a Growing Market, Program to lts Tastes,

44

and Provide a High-Quality Technical Installation

by TOM E. BEAL, President and Geneval Manager

and ROY D. STANLEY, Station Blanager and Tecliical Director

Station KBNC, Nansas City

——

dial 1480 %

kansas city

—_——
A
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This is our recipe ior success in the radio
business: First, we carefully researched
and selected our market. Next, we designed
a program format to appeal to the intel-
ligent, adult segment of today’s huge buy-
ing market. Finally, we made no compro-
mises insofar as technical equipment was
concerned, hecause we were interested in
getting complete coverage and a high-
fidelity signal. And, this approach is pay-
ing off.

The Market

We selected the fast-growing metropoli-
tan Kansas City area as our market—espe-
cially Johnson County. This county is re-
ported to have the largest average income
in the U.S.A.—$7291. It has a population
of 120,000, but no newspaper and no
radio station. Many cities are located in
sprawling Johnson County, for example.
the northeast area in itself has 16 cities.
Furthermore, it’s a prosperous market,
probably one of the fastest growing sub-
urban areas in the countrv. There are
many large shopping centers, giving con-
crete evidence to the demands of the resi-
dents. Here, we decided, is the place to
locate our radio station.

Contemporary Programming

Our program format is a contemporary
one—aimed at this unique local market.
It’s tailored to the tastes of our markets,
and it’s designed to have an individual
flavor all its own—somewhat like the NBC
concept of “Monitor.”
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The daily format is built around one
main program. This daily program is called
“The Day of the Week™ and runs from
5:50 a.m. until sign-off. Friday, Saturday
and Sunday are known as “‘Weekend.” A
carefully chosen music format with well-
balanced themes is used to produce daily

programming that consistently receives
good comment. In fact, the advertising
agencies are tying this in with their ac-
counts. Newscasts consist of two daily
ten-minute segments:  “Morning  News
Desk” from 7:20 to 7:30 a.m. and “Eve-
ning News Desk” from 5:20 to 5:30 p.m.
(when sundown schedule permits). In addi-
tion, each hour there is five minutes of
news, twenty-five minutes after the hour
—a time when no other station has news
(KBKC has music while other stations
have news). Introducing and pointing up
this hourly five-minute newscast is a piano
keyboard selection—a few minutes prior
to the news. After each newscast. KBKC
features five minutes of uninterrupted
music called “Monday Music.” “Tuesday
Music,” etc., or “Weekend Music.”

Furthermore, we plan, directly before
each hour, there will be a two-minute

“News Highlights” featuring local and
national news. These two-minute specials
are to be done via mobile unit and tele-
phone beeper. It may be a hot news report,
the local Red Cross drive, the Community
Appeal or any other local event that repre-
scnts a public service. No more than two
minutes is to be used for each.

Sponsorship of the newscasts is rotated
in order to give all advertisers an even
break. Provision is also made for “hitch-
hike” of one sponsor’s commercial on that
of another in these newscast announce-
ments. Sponsorship of KBKC “Hourly
News” has been so attractive to advertisers
that it has produced 30 per cent of our
station revenue, during the second month
of operation.

Music Format

We offer an adult approach to music
programming that is refreshing, we be-
lieve, as one considers the usual concepts
of music selection. There is no block pro-
gramming at KBKC-—the music is inter-
woven throughout the entire broadcasting
day . . . music that includes big bands,
ballads, mood, contemporary jazz, musical
comedy hits and the good current hit tunes.
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FIG. 1. KBKC building entrance. with lobby on
the first floor and studios on the second.

Typical One Hour Music Format
On the Mour: Band (Instrumental)
Ballad

Mood (Instrumental)
Pop

Band (instrumental)
Ballad

Jazz (Instrumenial)

On the Half Hour: Mourly News (5 minutes)

Band (Instrumental—five minutes
of uninterrupted music)

1. Latin American
2. Mood
3. Piano Rhythm

Band (Instrumental or bright piano
jazz)

Ballad

Mood {Instrumental)
Pop

Band (lnstrumental)
Ballad

Maod (Instrumental)

We have one show tune per hour at a
varied time. We never have vocals back-
to-back, but always separate them with
instrumental selections.
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FIG. 2.

Common recepticn room which KBKC shares with another

tenant in the building, Left: Tom E. Beal, Pres.-Gen. Mgr., KBKC.

Promotion

At the outset we are “buying our audi-
ence” in a way of speaking. By this we
mean that contests and prizes designed to
stir local interest are costing us a consider-
able outlav. For example, we are offering
two fully paid, round-trip tours to Europe
as prizes.

Of course, we are getting a great deal
of free promotion also. Local pride is heing
tremendously stimulated. KBKC is the first
radio station in Johnson County. Javcees
and local dealers are putting our promo-

FIG. 4.
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tional streamers in their windows every-
where. And since it’s the first new radio
station in Kansas City in five vears, it Is
news and something to he talked about.
The Jaycees held a parade with queen
cars, balloons and all the color of a Mard:
gras during the first Droadcast day of
KBKC.

Another promotional item which we de-
signed is a metal plate, the size of an
automabile license plate, for use on cars
of stalf, stockholders and sponsors. Our
call letters are silk screenerl on this plate

The sales office. Lefi to right: Tom Mannion and Ron
Douglas, Account Executives: Edith Sacco, Continuity Director.
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Offices and studios are on second floor.
Shown is Margaret Ann Shaw, Traffic Manager.

FIG. 3.

in color. It makes a durable and lasting
promotion piece that goes everywhere that
we and our customers go. We have also
reproduced this plate on cardboard stock.
This is to be used on remotes for identifi-
cation purposes. We can afford to spread
these around liberally.

Furthermore, we have created an all-
metal highway sign with our station call
letters on it. The support consists of a
piece of angle iron, seven feet high, pointed
at one end and sprayed with aluminum
paint. The sign itseli is a 12 by 30-inch,
silk-screened, metal plate. This is small
enough (o get by without restrictions but
large enough to be identified as one drives
by, It is especially designed for use on
fence lines.

Studios and Offices

Centrally located, KBKC studios and
offices are in the Dickinson Building in
Mission, kansas. This two-story building
is jointly occupied by Dickinson Theatres
and KBKC. A common reception roon is
enjoved by both on the first floor. In addi-
tion, KBKC has its own reception area in
a second-tloor suite of rooms.

Newsroom, traffic, continuity, office,
combination studio-control room and pro-
duction studio are all housed on the second
floor. In addition, KBKC has use of a
52-seat, private theatre on the first floor.
Here it is planned to hold sales clinics.

KBKC plans to help its advertisers to
merchandise in the most effective ways.
There will be clinics for various business-
men: One for auto dealers, another for
appliance retailers, etc. Subjects will be
“How to Sell,” “How to Advertise,” “How
to Create Traffic in the Store.”
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FIG. 5. Linda Lewi, Director of Women's Ac-
tivities, and Tom Beal in second-floor hallway.

Studio A

The main studio is equipped with pro-
fessional equipment hut exhibits the decor
of a den or recreation room rather than
a work area. Not by accident has this
heen occasioned. Our station management
believes in creating a homelike atmosphere
for the enjovment of the staif.

No equipment racks are seen in the
studio—all are built in. Wall-to-wall car-
peting covers the entire floor area. Record
storage and parts storage are in completely
enclosed areas. Furnishings are not bulky
but of attractive modern design, fitling
well into this 13 by 17-foot studio.

Even the control console and turntables
are part of the unusual design. For the
operator’s convenience, the equipment 13
arranged in a “U”-shaped patiern. The
console is directlv in front of him, with
turntables on the right-hand side and tape
players on the left.

The control console, Tvpe BC-3B, is
mounted on a f{ree-shape table. Three
BQ-2B turnrables are built into an attrac-
tive cabinet. This provides a convenient
in-line arrangement for the operator. Three
preamplifiers, the BA-25 Automatic Gain
Control, the cue and speaker are all accom-
modated within the custom-built turntable
cabinet. (These equipments can be easily
serviced from the rear of the cabinets.)
Two portable tape recorder plavers, Tvpe
601, are mounted on a record cabinet.
Ahove the control console hangs a 77D
microphone supported by a Dazor tvpe
mounting. The turntables and tape re-
corders are operated by remote control with
finger-tip switches mounted on the console
table. We custom-built our studio installa-
tion this way and designed it ourselves for
economy and for ease of operation.

{control room). Seated is Ben Weaver, Com.
municator (d.j.). Note the convenience this setup affords.
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FIG. 7. Jerry Fullerton, Commu-
nicator, doing a beeper report
through console of Studio “A.”

FIG. 8. Studio "A” (control room)
is equipped with BC.3B conso-
lette. Note two tape recorders on
left, and three built in BQ-2B
turntables at right.
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FIG. 9.

Studio “B” (production studio) is being used to produce commercials and special programs.

Left: Marvin Bredemier, Engineer, using Type BN.6A. 4.Channel Remote Amplifier. Right: Chuck
Gocdman, Newsman, recording special news features. The equipment is portable and can be taken
out of the studio for special remote broadcasts, setup for any type.
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FIG. 10. Studio “B” (production studio) showing program
director’s desk to the left and control center to the right.

FIG. 11. Ron Douglas. Newscaster. at work in KBKC
news center.
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Production Studio (B)

Adjoining Studio A is a room 12 by 17
feet, designed for production purposes. It
serves for making tapes in advance, for
preparing spot announcements, and for
readving live shows. Thus it constitutes an
auxiliary to the main studio, and is equip-
ped with a small control console, two turn-
tables and tape recorder in order to carry
on a completely independent operation,
when required.

A modernistic stvled control console is
emploved in Studio B. The consolette and
turntables plus monttor and tape machines
are entirely portable. Thus. they may he
moved to remote hroadcast locations in a
very short time, providing a complete
studio wherever needed.

News Center

Just a few feet away {rom the production
studio is an irregularly shaped area ap-
proximately 10 by 14 feet which serves as
the news center. Here is the AP teletvpe
machine and the office of the newscaster on
duty. Equipment includes Type 77DX
Microphone, and monitor for police and
fire frequencies. (Plans are now in process
for a two-way radio unit for contact with
our proposed mobile unit.) Facilities are
also here for telephone beeper recording.

Station Staff

Our initial staff consists of the following
nineteen persons:
General Manager

(and Acting Commercial Manager).. 1
Station Manager

(and Acting Tech. Director)........ 1
Program Director .................. 1
Chief Engineer ..................... 1
Transmitter Engineers ... ........... 2
Salesmen (Account Executives).... .. . 4
Traftic-Receptionist . ................ 1
Continuity Director ................. 1
News Director ..................... 1
Assistant Newsman . ................ 1
Women’s Activities Director

and Music Librarian. .............. 1
Sports Director .................... 1
Announcers—D]s (Communicators) ... 3

We like to think of our announcers as
communicators—taiking with the people,
not to the people. They are high level men,
sharp and quick of mind, but also person-
able and communicative. The kind who
take people places and who do things. The
kind that strike immediate response in the
adult mind.

We also have one intlexible rule: “No
talk to last over two minutes.” This, we
believe, provides a modern, fast-moving
pace. It is one of the essential ingredients
of our radio format,
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FiG. 12. Floor plan showing all KBKC oifices and studios. located on second
floor of building. Large common reception room and lobby is on first floor.

Transmitter Installation

The transmitter is located approximately
six miles (4% miles airline) from the
studio. Since it is eventually to be remotely
controlled from the studio. no personnel
will be required at the transmitter. This
means a very small building (see Fig. 13)
with no need to install septic tank, water
connections, etc. (Until the first vear of
operation is concluded, in accordance with
FCC requirements, an operator must be
retained at the transmitter.) For this
situation, temporary facilities are made
available but, at the end of the vear,
the transmitter operator will become our
studto engineer.

A 500-watt RCA Transmitter, Tvpe
BTA-500MX is emploved. The antenna
system is a three-tower directional array.
designed to cover the metropolitan Kansas
Citv area. Towers are 1835 feet high. in-
sulated guved affairs. Transmission lines.
power lines and telephone cables are all
buried.

Phasing equipment was custom-built by
RCA. Instrumentation and radiation of
our array have proved to be verv stable.
There is practicallv no need for adjustment.
Part of this stability is due (o design; part
by the buried lines.

Three pair of wire lines are run by the
local telephone company to the transmitter.
One pair is a Class “A” 15.000 cvcle audio
line for prcgram purposes. Two pair are g s,

Transmitter building showing center tower in rear. Note compactness of
dc lines for use with the remote-control building and inexpensive lype of consiruction which is typical for remote operation.
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FIG. 14. Layout of KBKC transmitier building showing all FIG. 15. Threedtower directional antenna system designed to cover Kansas
facilities required for remote operation. City area. Towers are 185-ft. high, insulated guyed affairs.

unit. In addition, there is a telephane line
for continuous communication purposes.

Station management foresaw the advent
of remote control, placed a contingent order
for equipment and when FCC legalized
this tvpe of operation. KBKC was among
the verv first to further its plans. It is
this tvpe of operation that is very efficient
in providing effective coverage of large urea
with low power. Further, the economy of
unattended operation ofien makes the dif-
ference hetween operating in the red and
operating at a profit.

Essential Investments

Good money is being paid for staff and
equipment-—higher than usual for a station
of its class. This is justified on the hasis
that what people hear is important. This
is the identity of our station. We believe it
constitui{es a good business investment. \WWe
aim to be a first-class station with first-
class accounts, and to do this we have
acquired first-class equipment.

We deliberately planned to start on the
top level. It is easier to start there than
to trv to get there later. All our plans are
made on that basis. Therefore, from the
outset, everything is of high quality—per-
sonnel, programming, advertising and tech-
nical equipment.

Transmitting Equipment

There are three racks in the transmitter
building (see Fig. 16). Rack No. I con-
tains the custom built phasing equipment.
Rack No. 2 contains Type BTA-500MX

FIG. 16. View inside transmitter building showing engineer tuning speech rack (No. 3 rack). Transmitter. Radf No. 3 contains equip-
Cabinet No. 1 (extreme left) contains phasing equipment. Cabinet No. 2 is the BTA-500MX. ment as follows ({rom top down):
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a. Limiter Amplitier

b. BW-66E Modulation Monitor
c. 108E Phase Monitor

d. BW-11A Frequency Manitor
e. Monitor Speaker

On the top of Rack No. 3 is a Conelrad
receiver. The transmitter building is elec-
trically hcated and cooled for efficient
equipment operation and comfort of engi-
neers on duty.

Inception of KBKC

The idea was born in our minds while
working for a radio station in Kansas. We
foresaw the future possibilities for a sta-
tion in this 18th market of the U. S. which
had only eight stations. There are markets
of much smaller size which have as many
as 14 stations. And this example could be
multiplied by many more. But Kansas City
has not had a new radio station for many
vears. Since radio is making a highly suc-
cessful resurgence elsewhere. why not in
Kansas? The idea grew apace and we had
the necessary study made in Washington
by a consultant, then papers were prepared
and filed before the FCC. Within a short
time, we obtained the CP (construction
permit) for a new station and. in October
1957, the idea became a reality! Now.
KBKC is an ideal suburban radio station
having nice relations with local merchants.

Business Outlook

Because of the advance promotion and
selling before going on the air, KBKC
started broadcasting October 26. 1957,
with considerable business. During the first
month of operation, the station operated
in the black. This is a real success story.

Our station went on the air with a total
of 32 accounts. We had four accounts
signed for a total of 2000 one-minute spot
announcements a year; six with 1200 spots:
and eight with 600 spots a vear, while the
rest of the accounts varied. We had six
of the daily newscasts sold on a [3-week
basis before going on the air.

Business is far greater than we had ever
expected. Effective March 1, 1958, we will
have as our national representative, The
George I. Hollingberry Company.

Future Plans

Foremost on the list of things to be done
is the acquisition of a mobile unit for re-
mote pickup. It is envisioned that this shall
he a station wagon equipped for on-the-
scene news reporting. Equipment will in-
clude tape recorders and two-way radio.
Thus, programs can originate live from the
mobile unit.

FIG. 17. Executive office of KBKC. Left: Roy D.
Stanley. Station Manager and Technical Director.
Right: Tom E. Beal. President and Gen. Manager.

Next. we are presently applving to FCC
for an increase of power from 500 to 1000
watts. All phasing equipment and the trans-
mission line were designed for 1 KW
operation. The transmitter is easily con-
verted from 500 to 1000-watt output. hav-
ing facilities of power increase built-in with
only a power conversion kit needed for the
1 KW conversion.

The third step in station expansion will
he conversion to nighttime operation. For
this it will be necessary to install two addi-
tional towers, giving the necessary 5-tower
array to produce the required pattern.
Again provision for this was made at the
outset. Sufficient ground was acquired for
the 3-tower installation and suflicient space
was allowed in the transmitter building to
accommodate an additional phase unit so
that nighttime conversion could be conven-
iently installed.

In addition, it is eventually planned to
install auxiliary power generating equip-
ment at the transmitter building, since the
suburban area where the transmitter is
located is more subject to commercial power
failure than a central city location. When
all these future plans are consumated. we
feel that KBKC radio will become not
only a fine business proposition but an
excellent asset to the metronolitan area of
Greater Kansas City.
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FIG. 18, John Herrington. KBKC News
Director, displaying a metal highway
sign used for station promotion.
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HOW TO DESIGN THE
ANNOUNCE BOOTH TO GIVE

by JOHN F. PALMQUIST, Broadcast Field Sales

Many present day radio control rooms
are not only used for this purpose, but also
act as announce booths where most of a
station’s announcing is carried on. In many
cases the control room may be the only
studio area in a station, and it will con-
tain all the station’s audio equipment. Fre-
quently, a transmitter and a record library
will also be located in the control room.
This makes the problem of acoustics more
complex but since radio sells with sound.
good acoustics are a must when the best
sound possible is desired.

Design Factors

Combination control rooms are at best
a compromise of the several design factors.
When designing this control room, con-
sideration must be given to the following:

1. Location of the control room within
the studio building;

2. Isolation—elimination of unwanted
sound and noise, both internal and
external;

3. Construction—dual  wall, floating
wall, single wall;

4. Reverberation control, elimination of
unwanted reflections, and floor treat-
ment;

5. Ventilation and air conditioning;

6. Size and arrangement of equipment.

Location

The combination control room must be
located so that it is convenient to the office
areas, but traffic in and out of the room
should be minimized in order to reduce
distractions to the announcer. The location
selected must have as little external acous-
tical and electrical noise as possible. The
control room should be located away from
street noise, or noise that may be generated
in other parts of the building, because it
may become difficult and costly to reduce
unwanted noise that enters through the
floor and walls. Air-conditioning compres-
sors and other rotating machinery should
be well isolated and kept as far away from
the control room as possible.

It is not wise to locate a control room
next to a power transformer vault, or other
large electrical equipment that may pro-
duce strong electrical fields. These strong
electrical fields may cause noise problems
in audio equipment. If the control room
contains the transmitter, great care should
be given to the grounding of all audio
equipment including equipment racks, con-
solettes, turntables, pickup arms, and other
metal objects. In some cases, it may be
desirable to shield the control room with
copper screen to reduce noise generated
from high power RF fields of the nearby
transmitters and antennas.

B T e R T Y s e Ry KoL T T M ﬁ—i'PLASTER

e 2'x 4"STUDS _
STAGGERED 1670.C.
ON 2'x 6" PLATE

FIG. 1. This shows a cross section of a sound.insulating partition. Wooden
walls should be constructed in this manner to reduce external noise.
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COMBINATION CONTROL ROOM-
GOOD ACOUSTICAL PERFORMANCE

Isolation

Ideally, a control room should be a
sound-isolated room within a room. Cost
considerations in a small station may make
such construction impractical, but it should
be considered when possible. The floors and
walls should be built from materials that
will minimize the transfer of sound into
the control room. Many new stations use
concrete block walls and concrete slab
floors, that are isolated from the building
walls with asphalt impregnated glass fiber-
board. This type floor construction is very
practical since it reduces outside vibration
in the control room floor.! A stable floor
will improve turntable operation by reduc-
ing vibration that enters the pickup system
from external sources.

1 “Tmpact Noise Isolation in Television Studios,”
BROADCAST NEWS, Vol. 97, Oct.. 1957,

Construction

The ideal control room wall would con-
sist either of a dual masonry wall, or a
masonry wall with a sound-isolated floating
inner wall.?2 In the smaller stations, cost
considerations usually preclude this type
of construction. A single wall of masonry,
cement, gvpsum, or pumice block is a good
compromise, which is completely satisfac-
tory where external noise is reasonably low.

Wood wall construction should not be
used unless double walls are used. Staggered
2 by 4-inch studs can be set on 16-inch
centers on a 2 by 6-inch plate for the
double wall construction (see Fig. 1). Rock
wool bats can be interlaced between the
studs for additional sound isolation. There

2 Applied Architectural Acoustics.”” by Michael
Rettinger, Chemical Pub. Co.. Tnc.

should be at least 2 inches of rock wool,
or other sound-absorbing material, above
the ceiling surface, and if external noise is
of large magnitude, the ceiling should be
sound isolated.

IT care has been given to the location of
the control room in a given building, the
offices and other quiet areas surrounding
the control room may screen it from un-
wanted sound. Control room doors should
be the heavy soundproof type (see Fig. 2).
or double doors should be used. Observa-
tion windows should be kept to @ minimum.
Each such window should consist of two
panes of heavy plate glass of different
thicknesses to break up resonance condi-
tions. The glass plates should be set in
rubber or felt gaskets, and usually the
glass plates are set about 10 degrees off
vertical (see Fig. 3).

’—W v‘ \
J ; N FeLT oR
- \ RUBBER
— STRIP
i DOOR
g

-<

METHOD OF SEALING DOOR CRACK
AGAINST SOUND LEAKAGE

METAL BACKED
FELT STRIP

THRESHOLD

FIG. 2. Here are the 1 thods for ling the con-
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1 Li
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2 //; ﬁé, MASONRY
V0
;;22? PLASTER
iiiﬁ TRIM
A
/ - T FLOOR
FIG. 3. Sound-insulating window construction showing

trol-room door. The door itself should be of the heavy type
to improve isolation of the control room.

structural separation of double wall. Glass windows in
studios and control rooms should be offset about 10 degrees.
and they should be mounted as shown on a double wall.
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RELATIONSHIP BETWEEN REVERBERATION
TIME AND FREQUENCY
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Reverberation Control

Some form of reverberation control
should be employed within the studio. If
a studio has to long a reverberation period,
the sound may blur and speech may lack
intelligibility. Such sound characteristics
are not pleasing to the listener. Generally
a studio should have an approximate re-
verberation time of 0.4 seconds for a
volume of 1,000 cubic feet rising to 0.6
seconds for 10,000 cubic feet® (see Fig.
S). The reverberation time should be about
the same from 100 to 5,000 cycles, but it
may rise slightly at 5,000 cycles (see Fig.
4). This type studio characteristic helps
climinate low-frequency boominess.* An

3 “NRBC Studio Design." Journal Acous. Soc.
AM.. Vol, VIII (Page 31, 1936).

4 “Acoustical Design and Treatment for Speech
Droadcast Studios.” hy Edward J. Content and
Lonsdale Green. Jr.,, Proceedings of the TRE,
Vol. 32, No. 2, Feb., 1944,
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acoustical consultant should design the
studio and supply the proper materials.

Consideration should be given to all wall
and equipment surfaces in the control
room in order to eliminate unwanted re-
flections. Perforated hardboard or Trans-
ite may be used for wall coverings with
rock or glass wool placed behind it for
sound absorption (see Fig. 6). Hardboard
may be painted, and it is easily main-
tained with occasional washing. The hard-
board may be used for wall panels set at
various small angles of 5 to 10 degrees to
produce greater diffusion of sound.

All glass surfaces should be set on an
angle to reflect sound into ceiling’s sound-
absorhing surfaces. Glass surface should be
kept to a minimum, and large corner areas
of glass should be avoided. The floor cover-
ing should be of a soft material, such as
cork or vinyl tile, to reduce surface noise.
A rug may be necessary to produce re-
quired deadening in control rooms having
many glass surfaces and other reflecting
areas. The surface of the operating table
should be made of some soft material such
as linoleum or vinyl. This will reduce
table-top noise.

Microphone Requirements

A good microphone with proper direc-
tional characteristics is important in the
control room. A 77-DX microphone oper-
ated in a unidirectional pattern is recom-
mended (see Fig. 7). The BK-5A micro-
phone is also an excellent microphone for
the control room. The distance between the
speaker and the microphone will be deter-
mined by the acoustics of the control room:
however, good microphone technique is
important for all air personnel if natural
reproduction is desired.

Ventilation

To do a good selling job, an announcer
must sound alive. It is important to pro-
vide air conditioning and ventilation so that
announcers have a good environment in
which to work. A central air-conditioning
system is recommended. The air is brought
in through ducts from the coolers. The air
ducts should be lined with a sound-absorb-
ing material for a distance at least 20 times
the average width of the duct. A separate
duct should be run to each studio and to
each control room to avoid sound transfer
through the ducts. Low-velocity air should
be used to prevent air noise from the
duct openings.

If the control room contains a trans-
mitter, it is usually possible to exhaust hot
transmitter air to the outside, and to cool
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the transmitter with spent-room air. If this
is not possible, the transmitter should be
partitioned off from the control room, and
a separate source of air should be used to
cool the transmitter, The transmitter may
be remotely controlled if it is in another
room, some distance from the control opera-
tion. Such a procedure may save many
dollars in construction costs, and also elimi-
nate a source of noise in the control room.

Equipment Arrangement

The equipment selected will, to a large
extent, determine the physical aspects of
the control room. The size of the control
room should be adequate enough to con-
tain all required personnel and equipment.
At the same time thought should be given
to possible future expansion. extra space
should be provided with this in mind. A
control room that is a little larger than
necessary at the outset makes it easily ex-
panded later. Furthermore, it is always
more difficult to acoustically treat a small
room than a large room.

Planning it Right

A good architect should be consulted
when planning a studio-control room. After
a general station plan is formulated and
equipment selected, the architect and the
consulting engineer should work out the
specific construction details for the station.
A careful acoustical planning combined
with good equipment will enhance the
sound of any station, and make its sound
sell more.
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THE NEW BK-10A BIGRADIENT
UNIAXIAL MICROPHONE

High-qua]ity sound is an important con-
sideration in the broadcast industry, hence
microphone selection and design plays an
important part. It is not always easy to
maintain an atmosphere that is suitable
for quality sound pickup, especially con-
sidering the added equipment and person-
nel required for TV. In addition, acoustics
of television studios have not kept pace
with the visual possibilities except in the
recently engineered TV centers. Although
the polydirectional microphone and the
uniaxial microphone overcome many diffi-
cult noise situations, there are circum-
stances that can render their performance
ineffective. The Type BK-10A Bigradient
Uniaxial Microphone' was specially engi-
neered to supplement the 77-DX and
BK-5A in high-noise areas. It features a
second order gradient directional charac-
teristic which may be used to increase the
signal-to-noise ratio.

Advantages

The size and weight of the BK-10A are
fully compatible with present boom equip-

RCA Re-
1936,

! Bigradicnt Uniaxial Microphone,”
view, Vol. XVIL No. 4, Dec.

by J. W. O'NEILL,

ment. Shock mounting and a new cable
provide excellent isolation from stand noise.
Low-gloss finish and a compact mounting
arrangement provides minimum light re-
flection and minimum shadow. Field tests
have indicated that the BK-10A is ideal
for controlling the level of the leading voice
in a choral group. 1t can also be used very
effectively when the solo voice is upstage
and the choral group is downstage.

Using the BK-10A on the solo voice, it
will be found that the cdownstage choral
group is attenuated to a level that per-
mits the use of a separate microphone
for the downstage group; thus the levels
can be mixed to any desired degree. The
BK-10A is also good for picking up weak
voices without getting the microphone in
camera range.

Design Features

The second order gradient directional
characteristic of the BK-10A is made pos-
sible through the electrical combination of
the outputs of two mechanically integrated
microphone elements. The microphone ele-
ments are patterned after the quality per-

BK-10A DIRECTIONAL
CHARACTERISTIC

%00 |

FIG. 1.
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At left, the conventional drawing shows the bigradient characlens(ics of (he BK-10A.
On the right, this bigradient characteristic is shown in a three di

ation.
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Industrial Electronic Products,

Transducer Design Group

formance and rugged construction of the
Type BK-5A Uniaxial Microphone.® The
electrical combination of the outputs of
these two axially located microphone ele-
ments result in a directional pattern with
wide angle forward response, with a null
at the sides and rear. The two microphone
elements are carefully matched in the
manufacturing process to derive the de-
sired response, sensitivity and directicnal
characteristics. The two ribbons are ad-
justed to have fundamental resonance
within two cvcles per second of each other.
The output of the microphone over the
entire rear hemisphere is 12 db less than
the cutput for “on axis” sounds with the
nulls providing 18 to 20 db of attenvation.
The directional efficiency of this order may
be most readily demonstrated with the fol-
lowing comparison. For identical conditions
the ratio of signal to random noise or re-
verberation when a nondirectional micro-
phone is replaced with a cardioid micro-
phone may be increased by 4.75 db. The
signal to noise ratio improvement is 8.75
db when it is replaced by the BK-10A.

If the sound source is sufficiently loud
the distance from the talent to the micro-
phone may be increased 134 times when
the nondirectional microphone is replaced
with a cardioid type microphone. For the
same performance with the BK-10A the
distance may be increased 234 times the
distance required for nondirectional micro-
phones. This feature allows quality repro-
duction during problem “wide angle” shots
in areas of relatively high random noise.

The microphone elements include the
RCA designed blast filtering to reduce the
possibility of damage caused by gun blasts
and other violent noises. The electrical
circuits are carefully balanced for hum
pickup, and the transformers are exception-
ally well shielded to maintain a minimum
of stray magnetic field pickup. This care-
ful design reduces the over-all hum pickup
to a level of —127 dbm.

The output impedance of the BK-10A
is 200 ohms for use with preamplifiers

#*The New BK-5A Uniaxial Alicrophone,”
BROADCAST NEWS, Vol. 83, May. 1955,
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An Ultra-Directional, High-Quality,
Ribbon Microphone; Designed for TV

Boom Use and Especially
Effective in High-Noise Areas

having 150 and 250 ohm unloaded input
transformers, but may be changed at the
terminal board to 40 ohms for use with
30 and 50 ohm input transformers.

Feedback and Noise Reduction

For situations where feedback from
monitor speakers is a problem the BK-
10A may be used successfully if the speaker
is located in a null in the plane perpendicu-
lar to the axis or in the rear null. Thus,
for the solution of feedback problems, the
BK-10A is more versatile than either the
velocity or cardioid microphones. The null
plane at right angles to the microphone alse
serves another purpose when used in the
television studio. The normal position of
a TV boom microphone is overhead in front
of the talent. In this position camera crew
and cameras are approximately in the null
plane. This means that for a cardioid type
microphone, attenuation of direct sounds
from camera and crew is only 6 db. but the
BK-10A will attenuate these noises by 18
to 20 db. Both of these comparisons are
made with respect to the performance of
a nondirectional microphone.

Mounting Noise Reduced

The cable supplied with the microphone
is 18" long and is designed to give a maxi-
mum attenuation of cable transmitted
noises. The cable consists of tinsel cord
conductors braided together. Cables of this
type have served continuously for five vears
in television boom use without failure.

The mounting supplied with the BK-10A
follows the modern stvling of the micro-
phone. It provides for all normal angles of

tilt. encountered in television boom use. The
mount is compact and does not detract
from the performance in any manner.

The frequency response is shown in Fig.
3. No low-frequency compensation 1is
included: the BK-10A was designed for
use at distances greater than three feet as
would be encountered in boom operation.
Proximity of large obstacles may have a
deleterious effect upon the directional char-
acteristics in some cases. The output level
is maintained at —55 dbm.

This is the Type BK-10A Bigradient
center grill: the
t is located here.

FIG, 2
Uniaxial Microphone. Note
1

Yo
micr

Applications

The “Ultra-Directional” characteristics,
of the BK-10A, make it the ultimate for
high-quality reproductions in those situa-
tions where premium performance is a
must. The directional properties of the
microphone will provide excellent noise re-
jection even under adverse conditions. The
BK-10A is a superior acoustic tool that
will find numerous applications in the
television and radio broadcast fields, as
well as in the recording and public
address systems.

FOR

RESPONSE AND DIRECTIONAL CURVES
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NEW 2-KW VHF
TELEVISION
TRANSMITTER
TYPE TT-2BH

A High-Band, Economical, Low-Power Transmitter for
Medium-Coverage Applications and Standby Use

by H. E. SMALL, Broadeast and Television Engineering

Space-saving cabinetry, provisions for re-
mote control, fewer tube types, and built-in
linearity correction for color TV, make the
new TT-2BH 2-KW, high-band VHF tele-
vision transmitter a compacl, economical
low-power unit. The TT-2BH is an ideal
transmitter for the medium-coverage sta-
tion or as a standby for the high-power
station. The design is based on proven per-
formance of the TT-2BL/6AL low-band
transmitter; however, the TT-2BH has
many exclusive features necessary for high-
band operation.

Distinctive Features

The TT-2BH has many features of which
the following are outstanding:

1. New style cabinetry offers excellent
accessibility to all components, and
it allows a great saving in floor space.

2. The TT-2BH was designed to meet
stringent color TV specifications.
Built-in linearity correction can elimi-
nate the need for a stabilizing ampli-
fier at the transmitter site. Accurate
intercarrier frequency control is used
to get better color performance.

3. Only two tube tvpes are used in the
r-f stages following the exciter. These
stages will tune to any of the high-

58

band VHF channels without the in-
stallation of frequency-delermining
components, and this ease of tuning is
a feature that should win the acclaim
of station personnel.

4. Complete overload protection is pro-
vided for all circuits. The circuit at
fault can be readily detected by means
of a row of indicating lights which
are visible through the window in
the control rack door.

“r

. A sloping illuminated meter panel at
the top of the transmitter makes it
easy to read the meters.

6. The temperature of all mercury vapor
rectifier tubes is thermostatically con-
trolled to permit operation at lower
ambient temperatures.

7. Remote control provisions have been
included in the design. (Although re-
mote control has not vet been author-
ized for domestic television service, it
is possible that it might be authorized
within a few vears.)

Space Savings

The typical flcor plan, shown in Fig. 2,
indicates the small floor area required for
the installation of a TT-2BH transmitter.
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FIG. 1.
vision
and convenient placement of operating controls.

Front view of new TT-2BH. 2 KW, tele-
Note slopi meter p

The size of the room indicated is not an
absolute minimum, but is the recommended
minimum to allow ample freedom of move-
ment for personnel and test equipment.
As can be seen in Fig. 2, no additional
floor area is required for the harmonic
filters, vestigial sideband filter or diplexer.
since these units can all be suspended from
the ceiling as indicated.

The rear of the transmitter enclosure
can be placed directly against the wall
since there are no components or access
doors at the rear. All transmitter com-
ponents are contained inside the enclosure,
and thev are accessible from an aisle di-
rectly behind the front line racks. All
power-supply components are inside the
enclosure and to the rear of the aisle: it
is not necessary to encase any of the trans-
formers, since they are behind an inter-
locked door. This effects a reduction in
space requirements as well as improving
accessibility.

If space in the operating room is very
limited, the rectifier enclosure can be sepa-
rated from the front line racks and placed
in another room, or in the basement. In
this event rear doors are then added to
the control and r-f racks, and a front wall
is added to the rectifier enclosure. A typical
floor plan using this alternate arrange-
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FIG. 2. Typical flcor plan afrangement for the TT-2BH. The entire transmitter is only 72 inches wide and can be located in a small
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ment is shown in Fig. 3. Variations in the
rectifier enclosure installation are shown
in Fig. 4. The blower can also be mounted
in the basement, by itself, if provisions
are made for filtering the intake air.

Provisions for Remote Control

In addition to the thermostatically con-
trolled heaters for the mercury vapor recti-
fier tubes to allow operation at tempera-
tures as low as O degrees C, a thermostat-
ically controlled blower cools the tubes at
high ambient temperatures. For remote-
control operation, a saving in heating of
the transmitter room could be realized
because of the lower permissible ambient
temperature.

To make the TT-2BH transmitter com-
pletely controllable from a remote location,
motor-driven controls are included for ad-
justing aural and visual excitation, as well
as video gain and pedestal level to the
visual modulated amplifier. Also, meter
shunts with external terminals for all FCC
required meters are included. Additional
meter functions have been incorporated to
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make possible the monitoring of all r-f
stages following the exciter. It is also pos-
sible to switch visual crystal oscillators
remotely. Even if the transmitter is not
controlled from a remote location, these
features can be utilized to control the
transmitter from the console or other local
positions.

Proved Design

A block diagram of the TT-2BH trans-
mitter is shown in Fig. 5. The common
aural and visual exciter is basically the
same as the TT-ZBL/6AL exciter; how-
ever, in the TT-2BH output frequencies
are one third the aural and visual carrier
frequencies. The 4.5 mc separation between
the aural and visual carriers is very ac-
curately maintained with an automatic
frequency control circuit.! The visual
modulator is on the same size chassis as
the exciter, and it is mounted beside the
exciter behind Dutch doors in the r-f rack.
Both units are made to tilt outward for
accessibility to components on the rear of

' *“A New Aural and Visual TV Exciter.”
BROADCAST NEWS, Vol. 99, Feb., 1958. FIG. 5. A block diagram of the TT-2BH 2.KW TV Transmitter.
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the chassis. Figure 6 shows the chassis
in a lowered position for servicing. The
units can be easily removed, without using
tools, and placed on a bench for servic-
ing if desirable.

Fewer Spare Tubes Required

The aural and visual r-f chains following
the exciter use only two tube types, thus
minimizing the number of spare tubes re-
quired. The first stage in each chain is a
tripler using a type 7034 tube. The visual
tripler drives a type 7034 class “C” ampli-
fier which in turn drives the modulated
amplifier. Both output stages employ type
6076 tubes. The aural output stage is a
class “C” amplifier driven by the aural
tripler. The r-f circuitry is simple and
straightforward. All stages are single-ended
using a minimum number of components.
and are all easy to tune.

Only Four Power Supplies

Common power supplies for aural and
visual stages have been emploved to re-
duce the number of rectifier tubes and
components. The 3800-volt, high-voltage
supply is a three-phase, full-wave rectifier.
A 1900-volt supply is also obtained by
using three of the same rectifier tubes as
a 3-phase, half-wave rectifier. The entire
transmitter operates on only four d-c power
supplies, and each is individually protected
against overloads. The complete exciter
power supply is contained on the exciter
chassis.

This new design adds a high-channel,
low-power transmitter to the RCA line
of space-saving, VHF transmitters.®* The
new style of cabinetrv has not only made
possible a reduction in floor space require-
ments but, at the same time, has improved
accessibility. The ease of tuning and the
low cost of operation of the TT-2BH.
along with remote control provisions are
some of the outstanding features that make
it an economical, low-power transmitter
for medium-coverage stations.

2 "Latest Development in VVHF  Television
Transmitters.” BROADCAST NEWS, Vol.
No. 91, Octoher, 1956.

FIG. 6. Note “Duich door” design of TT-2BH
transmitter. The modulator and exciter tilt out
for ease of servicing.
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Bene(lict Gimbel, jr., President and Gen-
eral Manager of radio stations WIP and
WIP-FM, signed a contract on February
26, 1958, for an RCA ‘I'vpe BTA-5H
Transmitter. With the purchase of this
new S000-watt transmitter. WIP plans to
inaugurate a new high-fidelity concept in
Its programming.

Modern demands for high-quality sound
in broadcasting are being felt evervwhere
and WIDP is doing something to improve
its position. Since first going on the air
in Philadelphia in 1922, WIP has heen
keeping pace with the latest developments
in the broadcasting art. This newest addi-
tion will enable WIP (o offer its listening
audience the best sound possible.

The 35000-watt. BTA-3H. transmitter
will be installed at WIP’s present trans-
mitter site in Bellmawr. New Jersey. The
transmitter now in use will he used for
auxiliary operation. WIP was among the
first stations to operate continuously and
the present schedule is 24 hours a dav.
seven days a week. With this type of op-
erating schedule onlv a highly reliable
transmitter like the BTA-5H would ofier
the performance required and at the same
time offer the finest in sound.

In todayv’s highly competitive market
WIP realizes the need for high fidelity in
AM radio broadcasting. In its search for -

the best sounding and most reliable AM . .
ransmitter att o FIG. 1. Benedict Gimbel, Jr., President and General Manager of radio stations WIP and
e 2 t.he S.‘ ition has selected the WIP-FM, signs contract for new RCA Type BTA-5H, 5000-Watt Transmitter. RCA Broadcast
BT-'\*?H- This will spell another success Field Sales Representative A. W. Power (left). and WIP Technical Supervisor Clitford C.
story for WIP Harris look on.

WIP GETS NEW 5-KW TRANSMITTER
TYPE BTA-5H

Philadelphia’s Pioneer Voice
Gets New and Improved Sound

FIG. 2. This is the type of transmitter purchased
by WIP, which will be installed at Bellmawr,
New Jersey. The BTA-5H transmitter offers WIP
the finest sound possible with minimum distortion
and low-operating cost. RCA’s bi-level modulation
provides true high fidelity frequency response.
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UNIVERSAL
COAXIAL
TRANSMISSION
LINE

Exhibits Very Broadband Characteristics
Covers Both VHF and UHF Channels
Is Easier to Assemble

and Assures a Lower VSWR

by W. N. MOULE

Broadeast and Television Engincering

LA fter a study of experience gathered
from hundreds of transmission line instal-
lations over the past several years, the Uni-
versal Transmission Line was developed
to incorporate all possible improvements
over the present lines. This new coaxial
line is electrically capable of covering the
UHF as well as the VHF channels (hence
the term “Universal”) at no increase in
cost over comparable “VHF only” lines.
The new line of universal coaxial trans-
mission line is available in three sizes:
3%4&-inch, 50-ohm line (MI-27791); 6%-
inch, 75-ohm line (MI-27792); and
9%/1-inch, 75-ohm line (MI-27793). In
addition, there is a complement of elbows,
fittings and adapters.

Mechanical Improvements

Improvements were made primarily with
respect to making the installation “fool-
proof” since errors in assembly were pos-
sible with previous types, especially if
inexperienced personnel were making the
installation. For example: the assembly of
the bolted flange was time consuming, re-
quiring 6 to 12 bolts, nuts and lockwashers
to assemble. Pinching of the “O” ring
could occur (unless extreme care was exer-
cised) and this would result in poor flange
contact, with high VSWR (voltage stand-
ing wave ratio). Occasionally complete
disregard of centering pins cause similar
results. The resulting faults were very dif-
ficult and expensive to locate on a long
run of line because the contribution of one

CLAMP GASKET
{0-RING)
LAMNGE
FEMALE}
ONDUCTOR
{OUTER)
CONNECTOR
[IMMER])
|
|
LCOMDUCTOH
[INMER)
FLANGE INSULATOR
{MaALE) {ANCHOR)
FIG. 1. A view of the 3Y%:-inch Universal Transmission
Line showing inner duct { insulat Marman FIG. 2. This Is a cutaway drawing showing the flanged
clamp. and the inner duct hor insul connector assembly of the Universal Transmission Line.
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such fault is small but the combination of
several can result in a high VSWR causing
ghosts, etc.

The problem of slow. tedious assembly
was solved by using the new quick con-
nect flange (see Figs. I, 2, 3). Quick and
positive assembly is obtained by using a
Marman-type clamp. requiring only one
or two bolts to tighten (depending on the
line size). This ilange assembly consists
of a male and a female outer connector.
which helps speed assembly by inherently
providing a guide as the mating parts are
pulled together. Thus. expensive rigging
time is saved and proper assembly is
assured.

Alignment of the two halves of the lange
was greatly improved by making a sexed
flange with mating concentric surfaces
(see Fig. 2). Thus. it is impossible to as-
semble the flange misaligned.

Pinched “O” rings are avoided by hold-
ing the “O” ring captive in a deep grove
on the male flange (see Figs. 2 and 3).
minimizing the possibility of damage cur-
ing assembly. Since the “O" ring is held
between the cylindrical surfaces it is re-
moved from the electrical contact surfaces
s0 that even a damaged “O" ring cannot
prevent good electrical contact in the flange.

Electrical Improvements

The important electrical improvement
on the universal line is the increased band-

FIG. 3.
section of 9% inch Universal Transmission Line.

An exploded view of the flange connector on a

width o1 the compensation of the support
insulators. thus resulting in lower VSWR
over the whole VHF and UHF band. The
method of improving the compensation of
electrically transparent insulators was to
put holes in the insulators to reduce the
effective dielectric constant of the insula-
tion. The reason for the increased hand-
width is as follows: The Teflon insulators
supporting the inner conductor are of the
electrically transparent type as shown in
Fig. 4. In order to make the characteristic
impedance of the section of line contain-
ing the support insulator equal to the
characteristic impedance of the line. hence
transparent. we must consider the follow-
ing equation for the characteristic imped-
ance of a lossless coaxial line:

138
\/ E

log. 1)

B W

" =
where 7. = characteristic impedance of
the line

E = dielectric constant of the me-
dium (equals one for air)

D, = inside diameter of the outer
conductor

D)., = outside diameter of the inner
conductor

It can be seen from the foregoing equa-
tion that the support insulator will lower
the Z, in the insulator section of line. To
raise the characteristic impedance of this

section of line we can use the well known
relation for lossless lines that:

L
7 - S 2
Z=y/¢ (2)
where L == the series inductance per unit
length

C = the shunt capacitance per unit
length

Since we have increased (C by the multi-
plving factor E we must, therefore, increase
L. so that the L-to-C ratio is still the same
as for the air part of the line. The series
L is increased by undercutting the inner
conductor (see Fig. 4) until the correct
L-to-C ratio is obtained. In the practical
case the undercut portion of the inner
conductor will have a characteristic im-
pedance slightly greater than the air di-
electric portion of the coaxial line to com-
pensate for the additional step capacity
caused by the sides of the undercut.! 2
Thus an undercut insulator can be devel-
oped to have a characteristic impedance
very nearly equal to the air dielectric por-
tion of the coaxial line over a large fre-
quency range.® !

1 Equivalent Cirenits  for  Discontinuitics  in
Transmission Lines,” Proc. LR.E, Vol 32,
pp. Y8-115, February, 1944,

2 “Cuaxial Line Discontimuities.” Proc. I.R.E.,
Vol 32, pp. 695-719. November, 1944,

3 A Coaxial Line Support for 0 to 4,000 Mc..”
Proe. L.R.E., Vol. 37, pp. 94-98, Jan., 1949.

+ Notes on a Coaxial Line Bead,” Proc. LRI,
Vol 37, pp. 1249, November, 1949,

¥ v o e

i i i i
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D2
|
| il i i i A A s A i - ra 71
|
FIG. 4. Here is a cross seclion of an undercui insulaior

showing the spacing of inner and outer conduciors.
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FIG. 5. Attenuation curves for the three sizes of
universal transmission lines are shown along with
frequency limits, from 50 megacycles to the upper
frequency limit of the lines.

FIG. 6. The power ratings for universal trans-
mission lines follow a descending curve as fre-
quency is increased. The larger the size of the
line the lower the attenuation per 100 feet.
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Now the equivalent circuit of the trans-
parent section is approximately that of
a low pass “T” network operated con-
siderably below cutoff. We can see by th2
following formula that f. (cutoff frequency
of the network) is increased if L and C
are kept as small as possible:

1
= ——
=/L C

(3)

In the new universal lines, Tetlon was
used for the support insulator because of
its low dielectric constant. approximately
2.08. The capacitance of the insulator was
further reduced by putting large holes in
the disc insulator so that the effective di-
electric constant was considerably lowered
(see Figs. 1 and 3). As can be seen from
equation (2) reducing C also reduces the
L required for compensation. Therefore,
from equation (3) we see that the cutoff
frequency is raised further above the oper-
ating band creating an almost perfect im-
pedance match from channel 2 to 83.

Designed for
5 Megawatt UHF Installations

The universal lines come in three sizes.
a standard 3)4-inch 50-ohm, 6M%-inch 73-
ohm, and 2 new 93/4-inch 75-ohm size.
The reason for choosing the 75-ohm im-
pedance for the 6}&-inch size is to cover

all the UHF television channels without
encountering the TE;; coaxial waveguide
mode as would be the case with a 50-ohm
impedance level. Also the 75-ohm imped-
ance is nearly the optimum for minimum
attenuation. The reason for developing the
new 9%/,;-inch coaxial size was to pro-
vide a means of achieving a maximum
effective radiated power (ERI) of 5 mega-
watts at UHF using a high gain UHF
antenna (see attenuation and power rating
curves Figs. § and 6). At the present state
of the art, greater precision is obtainable
from drawn copper tubing than from fabri-
cated rectangular tubes as used in a wave-
guide system. hence a substantially lower
VSWR is obtainable by using a coaxial
system. The 9%/,4-inch linc can he used
through UHF channel 40.

Low VSWR Achieved

Figure 7 shows a VSWR versus fre-
quency plot of an 800-ft. test run of 3%-
inch, 20-ft. sections of universal line. Note
that the VSWR tends to peak up on this
long run at those frequencies where the
20-ft. sections are an integral number of
half wavelengths long. This occurs approxi-
mately every 24.5 megacycles. Because of
manufacturing tolerances the compensation
cannot be perfect and there will remain
a small reflection at every insulator and
flange which repeat in every line section.

I VSWR VERSUS TV CHANNELS
800FT. RUN OF 20FT. SECTIONS
L4 RCA MI=-27791-1 35-50.0. LINE
y . T e
I |
1.3 -
| |
L2 |

VSWR

||

v *\;h‘;'ﬁ;‘l"‘»“"ﬂ "

.

;"ﬂﬁ‘jt«ﬂhl'-ﬁr U o MM'I'M&'JJ )

oy

0 ] I
234 56 78910111213 4

TV CHANNEL NO.

FIG. 7. The VSWR peaks on long runs of line at frequencies where 20.foot sections are an integral
of half a wavelength. Spikes can be avoided by using 19'2-foot sections.
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CHANNEL SELECTION
TABLE OF LENGTHS

CHANNELS
REQUIRING 13, 14

20-FOOT
SECTIONS 25, 24

80, 81

10, 16
17, 20
21, 25
26, 29
CHANNELS 30, 33
REQUIRING 3;’ i:
19V2-FOOT e
SECTIONS 46, 49
50, 53
54, 55

62, 63
66, 67
70, 71
74,75
78, 79
82, 83

FIG. 8. Table shows channels that require 19%2-
foot and 20-foot sections to avoid a high VSWR.

FIG. 9.
sion Line is shown with its inner conductor and Teflon insulater.

In order to avoid this recurring VSWR
spike, 19%4-ft. sections are provided, as
in previous RCA coaxial lines. for those
channels which fall on the spikes caused
by the 20-ft. sections. Figure 8 shows
those channels requiring 20-ft. sections
and those requiring 19V5-ft. sections.

Measured Attenuvation and Power Rating

The attenuation and power rating of the
three sizes of lines are shown in Figs. 5
and 6. These are actual measured power
ratings of the three and six-inch sizes to
maximum safe operating temperature rise
of the inner conductor. They represent the

FIG. 10.

A 90-degree miter elbow for 6Y-inch Universal Transmis.

steady state power required to heat the
inner conductor to a 70 degrees C rise
above a 50 degree C ambient temperature.
The power curve for the 93/i4-inch line
is calculated from data based on extensive
calculations and power measurements on
the 3)4-inch and 6Y%-inch sizes. The at-
tenuation curves for the three line sizes
are actual measured values on an 800-ft.
test run for each line size.

A complete line of elbows (see Fig. 9)
and fittings is provided for each line.
Adapters are also available to connect the
universal line to all conventional VHF and
UHF fanged lines.

The electrical and mechanical specifications for the RCA Universal Transmission Lines.

SPECIFICATIONS

ELECTRICAL SPECIFICATIONS MECHANICAL SPECIFICATIONS
34" Line 68" Line 93" Line Standard length (see
M1-27791 MI1-27792 MI1-27793 table above)
Characteristic Impe-
dance 50 ohms 75 ohms 75 ohms Outer Conductor:
Frequency Range 0-1000 me 0-890 me 0-632 mc Ci
VSWR* 1.1/1 or less 1.1/1 or less 1.1/1 or less ee
Attenuation See Fig. 5 See Fig. 5 See Fig. 5 Inner Conductor:
Power Rating See Fig. 6 See Fig. 6 See Fig. 6 0.D.
Velocity of Propagation 99.8% 99.8% 99.8% 1.D.
* VSWR of tronsmission line run ferminoted Weight (per section
in its characteristic impedonce. approx.)

20’ and 1972’ [ 20" and 192" | 20’ and 19V2’
3.125" 6.125" 9.166"
3.027 5.981" 9.000”
13157 7ne 2.580"
123 1.661" 2.516"
56 Ibs. 130 Ibs. 220 ibs.

68

wwWwW americanradiohistorv com


www.americanradiohistory.com

GROUND WEATHER RADAR
FOR BROADCAST STATIONS

Provides Accurate Local Weather Information for Radio and TV

Stations; Serves as Valuable Adjunct to Other Weather-Forecasting Services

by R. C. STRANG, Custem _lwiation Fnginecring

The accurate and timely transmission of
complete local weather data has become
an increasingly important responsibility of
all radio and television stations and with
this responsibility has come the need for
improved local weather surveillance equip-
ment, The RCA Ground Weather Radar
is such an equipment. providing its opera-
tor the means for viewing and tracking
storm fronts, thunderheads. squalls. and
heavy cloud formations as well as other
forms of precipitation and weather disturb-
ances located up to 150 miles away. By
proper interpretation of this radar it is
possible to accurately forecast the time of
arrival and relative magnitude of a weather
disturbance in a specific area.

Equipment Description

The RCA Ground Weather Radar sys-
tem consists of the antenna. the receiver-
transmitter, the indicator. the accessory
unit and a control group. The antenna and
receiver-transmitter are housed in a spe-

cially constructed radome which measures
5 feet in diameter and 6 feet in height.
This radome contains provisions for a
heater-blower unit to facilitate cooling and
prevent condensation. The indicator, ac-
cessory unit and all controls necessary for
operating the system are contained in a
control console which is completely wired
and ready for installation. A repeater indli-
cator unit can be supplied when viewing
is also desired at a remote or secondary
location. The repeater indicator is identical
to the indicator installed in the control
console. and no internal circuit modifica-
tions are required in the radar system for
its incorporation.

Operation

This radar is very simple and straight-
forward in operation. External controls are
located on each indicator as well as in the
controls section of the console. Controls
located on the indicator are for the purpose
of varying the brilliance of the indicator

www americanradiohistorv com
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FIG. 2. The control console contains the indicator,
accessory unit and all controls necessary for operat.
ing the system. Console may be remotely located
in an office. studio or control room.

www americanradiohistorv com

Normal Presentation

50 Mile Range

Time 12:00 Noon

Storm Llocated at 47 Miles

FIG. 1. The radome is about five feet in
diameter and six feet in height and may be
mounted on a building or tower. Here is
located antenna and receiver-transmitter. Ra-
dome also contains provisions for a blower-
hecter unit to prevent moisture condensation
and facilitate cooling.

FIG. 3. Indicator unit mounted in control console
gives operator continual weather surveillance. A
repeater indicator unit can be supplied when view-
ing is desired at a remote or secondary location.
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Normal Presentation

Normal Presentation

Normal Presentation

50 Mile Range 50 Mile Range 20 Mile Range
Time 12:40 PM Time 1:20 PM Time 1:50 PM
Storm at 37 Miles Storm at 25 Miles Storm at 17 Miles

Rate of Travel 15 MPH

Rate of Travel 18 MPH

Travel 15 MPH SW

Direction SW Storm due to arrive
Thunderstorms at approx. 2:40 PM
FIG. 4. Weather ch or devel ts can tually be "'seen” on
viewing screen providing for with and reliable inf i

sweep and, therefore, all targets seen on
the indicator screen, adjusting the intensity
of the range marks, adjusting the indicator
edge lighting, and a control with which
it is possible to determine accurately the
azimuth of any given target. Controls are
provided on the console to energize the
system, select the range, vary the receiver
gain, elevate or depress Lhe direction of the
transmitted beam, and energize the Iso
Contour circuitry.

How It Works

The basic principles of the system are
those of an ultra-high frequency radar
system consisting primarily of an antenna.
pulse modulated transmitter, pulse recep-
tion receiver and an indicator. The trans-
mitter feeds the antenna with pulses of
energy modulated at a frequency of 5400
mc/s. These pulses are radiated on a line
of sight transmission. reflected by a suit-
able target (e.g. precipitation) back to
the same antenna, amplified by the receiver
and displaved on the indicator. The travel
time of these pulses is a measure of the
distance from the radar system to the
target. This distance is indicated by the
separation of the target presentation from
a fixed point in the center of the indicator
face. The area and azimuth location of (he
targets is obtained by radiating the trans-
mitted beam in the horizontal plane as
the indicator sweep is rotated about its
origin in synchronism with the antenna.

The azimuth of each target is thereby
located by its angular deflection from the
top of the indicator. The indicator display
is, in effect then, a reduced scale plan
view of the area scanned by the trans-
mitter beam. Three range scales are pro-
vided. 0-20, 0-50. and 0-150 nautical miles.
Electronic range marks can be super-
imposed on the display to occur at 5, 10
or 25 nautical mile intervals, according to
the range in use.

Interpretation

The interpretation of relative storm in-
tensities is facilitated by the use of Iso
Contour circuitry. The results, as far as
the target display is concerned. is the ap-
pearance of a dark center in an otherwise
all light target. The size of this dark center
relative to the size of the target accurately
determines the degree of moisture present.

This radar system operates in the “C"
frequency band at 5400 megacycles (5.5
centimeters wavelength) with a peak power
output oi 75 kw provided by a magnetron.
The pulse width is 2.0 microseconds with
a pulse repetition rate of 400 cps synchro-
nized to the line frequency. The total radar
system with one indicator requires approxi-
mately 830 VA of 113 volt. 380 to 420
cvcle power and 30 watts of 27.5 volt DC.
The antenna. equipped with a 34-inch re-
flcctor, has a 360 degree continuous scan
rate at 15 rpm. It is possible to vary the
direction of the approximately 4.5 degree

www americanradiohistorv com

Contour Presentation

20 Mile Range

Time 2:20 PM

Storm at 10 Miles
Corridor indicotes area
will be covered with
light to medium rain.
Storm centers will bypass
to NW and SE ot a
distance of 5 to 10 miles

beam width from O degrees to 85 degrees
with respect to the horizontal. The indi-
cator display tube is 5 inches in diameter
and gives a 360 degree, PPI type of pre-
sentation. The electronic range mark spac-
ing is 5, 10 and 25 miles dependent upon
the range that is emploved.

Developed for Broadcasters

The advantages of radar for use in de-
tecting and plotting weather disturbances
was initially discovered as a detrimental
by-product of early military bombing and
navigation radars. Since World War TI,
large sums of money have been devoted to
exploiting this characteristic and com-
mercial airborne weather radar such as
the RCA AVQ-10 and AVQ-50 Weather
Radars has been the result. In recent vears
commercial airborne weather radar has
made a very significant contribution to the
safety and reliability in the operation of
all major airlines and oth=r members of the
air transport industry. Partially as a result
of the enthusiastic acceptance and proof
of radar as a weather surveillance instru-
ment in the air transport industry, it is
now possible to provide a weather radar
svstem specifically configured to meet the
needs of the ground based operator at a
cost consistent with commercial radio and
television station requirements.

Note: For more information write to: RCA
Broadcast and Television Equipment, Camden.
N,
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GETTING THE MOST FROM

Good Films are
Only HALF the story

If you have complete system equipment to provide
showmanship in your film programming, you'll be ready
for bigger film profits. That's why it’'s a good idea to
take a long look at your station's film room facilities
before you invest a lot of money in films.

www americanradiohistorv com
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YOUR FILM DOLLAR... f]IT

How an RCA Film System
Will Enable You to Spark
and Hold Viewer Interest

Here’s how one of the most successful users of film shows gets excellent
results. He employs several carefully planned steps made possible by

the use of an extremely versatile film system. First, the program

starts with a 20-sec. film commercial followed by a 10-sec. VSI—fading
to a 30-sec. film teaser strip. The feature is then announced with a
super-imposed “presentation” slide with record music. Feature is
begun and film commercials are inserted at appropriate times

to the end of the showing. This kind of expert programming

that sustains audience interest is only possible with the proper
combination of film equipment.

You have creative people who can do a similar job for you if given

the right tools. An RCA Film System will provide them with these tools.
It will enable you to offer a variety of film presentation formats for
sparking and sustaining program interest. It will also help

you prepare for future expansion.

Lack of long-range planning will obsolete equipment
before its time . . . leave you unprepared for color.
Investigate the quality and cost-saving of an RCA Film
System—we’'ll be glad to help you check at typical
stations. And ask the RCA Broadcast Representative to
show you our latest film literature.

RADIO CORPORATION of AMERICA
BROADCAST AND TELEVISION EQUIPMENT
CAMDEN, N. J.

Tok(s) ®

In Canada: RCA VICTOR Company Ltd., Montreal
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A new standard of performance

for color television systems...

The RCA TM-21 Color Monitor

This new color control monitor is a reference standard for evaluating the quality of color
television pictures from any source. Providing the most precise and brilliant color pic-
ture available . . . this new monitor accurately reproduces the scene as the camera sees il.

QUALITY CONTROL OF COLOR PROGRAMMING—The TM-21 is used in Color
Cumera Chains, Switching Svstems, Master Control and Transmitting Control for
monitoring color picture quality. It is the basic instrument for checking registration,
shading and deflection linearity . . . color fidelity of the entire TV system . . . chroma
to monochrome ratio . . . color phase or hue adjustments.

BEST POSSIBLE COLOR— When used to display color pictures in clients’ rooms and
executive offices, the TM-21 lets the station put its ‘best color foot forward.” Clients
will be impressed by the bright, high definition picture.

COLOR ACCURACY AIDS PROGRAM PRODUCTION —Production departments can
use the new monitor for accurate continuity control of color programming. Producers
and directors will get a true color picture of what's happening on the set. Costume and
background colors cun be seen in proper relationship. Lighting can be accurately
evaluated, produection aided.

SIMPLIFIED MONITOR ALIGNMENT—Tnitial adjustment is extremely simple. Built-in
test switch reduces set-up time to minutes. Sereen grid selector switch provides quick
viewing of primary colors.

LONG-TIME STABILITY—Once set up, monitor adjustments “hold.” Extra stability
has been designed into brightness, contrast, decoder, convergence, and linearity circuits.

Get maximum return from your color TV investment! Ask
your RCA Broadcast and Television representative for further
information on the new TM-21 Color Monitor. In Canada:
Write RCA VICTOR Company Limited, Montreal.

www americanradiohistorv com
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Tmk(s) ®

Check these additional technical features:

Feedback techniques and precision components e All components and tubes easily accessible.
provide long-term stability.

Automatic brightness tracking for color balance. * Automatic wide-band operation during mono-

N . . chrome picture intervals.
Convergence circuits designed for rapid setup. P

DC restoration at black level, stabilized by @ Stabilized black level shows effects of pedestal
feedback. adjustments, aids close control of color in
Stabilized diode demodulators. picture low-lights.

RADIO CORPORATION of AMERICA

BROADCAST AND TELEVISION EQUIPMENT

CAMDEN, N.J.
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A NEW PUBLIC SERVICE
FOR TV AND RADIO STATIONS

The transmission of accurate local weather infor-
mation from TV and Radio stations can prove to
be invaluable as an adjunct to other general
weather forecasting services. Many agricultural,
commercial, and industrial projects, as well as
public activities, are seriously affected by weather.
In the capacity of rendering a public service, con-
siderable interests can be generated by enterpris-

See your RCA Broadcast Representative
for complete information about the RCA
Ground Weather Radar.

ing broadcasting stations with accurate and timely
reporting of local weather conditions. The pro-
motional advantages possible with RCA’s Ground
Weather Radar are unlimited.

3

RADIO CORPORATION of AMERICA

Broadcast & Television Equipment

Tmk(s) ®

WWW americanradionisiary com

Camden, N. J.
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This plan fulfills all of the requirements for a
low-cost, community-type radio station. It pro-
vides space and facilities for handling a very
diversified program schedule. It incorporates
technical features that make for adequate, yet
economical operation. It is just one of three
basic plans that can be modified to meet your
needs exactly.

Plan “B” differs from the minimum investment
design (Plan ““A”’) by including a more spacious
studio, an announce booth and a record library.
1t provides for expanded programming to include
the origination of a fairly substantial live studio

show. With the announce booth serving as
another origination point, it becomes very con-
venient to record announcements and other
program material while on the air.

The plan offers many other features which are
discussed at length in a new brochwure, along with
general planning considerations for the entire
radio system. Building layouts, together with a
discussion of equipment requirements and cur-
rent trends, are also offered in the new brochure.
For your free copy, write to RCA, Department
C-22, Building 15-1, Camden, N. J. In Canada:
RCA VICTOR Company Limited, Montreal.

... your first source of _help in station plqnqing

www americanradiohistorv com
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Waveform-Oscilloscope Pattern Showing Signal
Ovutput and Uniform Sensitivity of the RCA-7038.

RCA-7038 Vidicon Without Side
Tip (tube shown actual size).

FOR NEW TV-CAMERA DESIGNS
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ILLUMINATION REQUIRED ON TUBE FACE—FOOT—CANDLES

RCA-7038 Pravides Higher Effective
Sensitivity in New Camera Design.

Already being considered for new compact camera designs, RCA-7038 opens new
possibilities in live and film pick-up camera techniques matched by no other Vidicon.

Here is a new Vidicon that can deliver broadcast-quality pictures—with as little as
1 foot-candle of illumination on its faceplate. An improved photolayer is capable of
providing uniform sensitivity—over the entire scanned area. All “front-end” parts
are non-magnetic to facilitate registration in three-vidicon color TV cameras.

RCA-7038 utilizes a 750-mesh screen. It has a resolution capability of 600 lines, and a

spectral response covering the entire visible spectrum.

For a bulletin containing technical data and application information on the RCA-7038,
write RCA Commercial Engineering, Section (-12-0, Harrison, N. J.
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