ecuvmg antum'n
located  abave
‘ i the path of di-
Wing on their elevation.
ement  was sufficient
house the entire

ighing more
b unit of the
fated equipment
able within the

-luiild-

TELEVISION STATION

W2XAX
Part léfranSmiﬂer

etticient and safe _,trausmmex operation
narrowed considerably the choice of
huildings.  After exbaustive smdy the
top, Hoors o1 the Chrysler Building, lo-
cated at Lexington Avenue and 42nd

By PETER C. GOLDMARK
Chief Telavision Engineer

COLUMBIA BROADCASTING
SYSTEM, INC.

iy, were chosen
> closest to

Street w1 New \ork
s the space \\luch
meeting onr rcumvd.lw n

However, there was not a surplus of

electric - power  available for  proper

transmitter  operations, particularly i
ane or 1w m«ler«sq@d e taken ont

Fig. 1. Block dlcgu. of the

video transm

of service.  Though the (il power
imput for both video and audio trans-
mitters and the auxiliary equipment
amounts roughly to 250 Kw, sufficient
tolerance had 10 be allowed for future
expansion, as well as to insure a mini-
munt of voltage variation. The instal-
lation now under way will provide three
transformer banks each of which con-
sists of three transformers and is con-
nected on the primary side to & 6U-
cyele, 13,000-volt feeder. The three
high-voltage feeders will permit unin-
terrupted  transmitter  operations even
on s second contingency, that is, when
two feeders are out of service. The
secondaries of all nine transformers are
connected in parallel and yield a total
power of 1,300 kw distributed over
three 2()8-\’0!! phases,

The next problem was to design an
antemnil systeny which could be mounted
around  the highest portion of the
(hrysler Tower and have at the same
time the desired electrical character
istics,  Consequently the manufacturer
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of the fransmittér was authorized to
build a full-seale model of that portion
oi the Chrysler Tower around which
the antenna would be located,  This
model was constructed of wood and cov-
ered with wire mesh, except where win-
dows are located in the actual tower,
On this electrical model, which was
creeted in the middle of a large field,

many types of antennas were tested..

The impedance and phase character-
istics as well as field-strength diagrams
of the various combinations were deter-
mined. Eventually an antenna svstem
was arrived at which showed a sub-
stantially flat impedance between 50-56
mes and had a peak power gain of
about 4:1 over crossed dipoles without
the feld-strength pattern deviating ap-
preciably from a cirele in the horizontal
plane.

Both the video and audio transmitter
as well as the power-supply transformer
vaults, the shielded room for the input
cquipment, the power distribution
panels, control desk, etc., had all to be
placed on the 74 floor which is only
50" feet square and the center of which
is occupied by the fire-tower and stair-
way. Additional equipment consisting
of transformers, reactors, pumps, motor
generators, ete., had to be placed on the
floor below which already appeared to
be completely filled with existing build-
ing facilities, such as water tanks, ducts,
pumps, elevator machinery.

Throughout the entire planning stage
a great number of problems arose which
could not be solved hy leaning on past
experience because there were no prece-
dents. They had to be tackled one by
one, consuming more than half a year
of continuous study,

The video and audio transmitters now
being installed will operate in the band
between 50-56 mes.  The carrier of
the audio transmitter will be 5575 mes
and when unmodulated will have a
power of 7.5 kw. The yideo trans-
mitter will be modulated between 50
and approximately 55.5 mes with a

Below: Sido (Fig. 2) and top

(Fig. 3) views of tuning and

coupling arrangement of power-
omplifier stages.

peak power of approximately 15 kw.
Of course, at these two limits either the
modulated input or the r-f carricr must
be attenuated to an adequately high de-
gree in order fo prevent interference
with the sound carrier of the lower tele-
vision band or with our own sound car-
rier.

For double-sideband: transmission the
carrier would be located at 32.5 mes
and for single-sideband transmission, in
the neighborhood of 51 mes. In the
latter case the lower sideband will be
attenuated by suitable electrical filter
networks following the r-f power-ampli-
fier output circuits.

A block diagram of the video trans-
mitter is shown in FFig. 1. A master
oscillator with a temperature-compen-
sated grid line with two 846's producing
the carrier frequency and keeping the
frequency constant within = .029; of
its value, is followed by a pair of 846's
acting as buffer stage. Another pair
of 846's act as intermediate r-f power
amplifier and is followed by the grid-
modulated r-f power amplifier using two
899 type tubes. These 89Y's operate
with a plate voltage of approximately
9,000 volts and a plate current of 3
amps, per tube.

The plate power supply operates on
3-phase, full-wave, using hot-cathode
mercury-vapor rtectifiers.  The grid

bias to the power amplifier is su
from a regulated voltage supply,
ing above ground.

The first stage of the video
lator consists of two 807’s in p
driving fiye 807 tubes, the plates
which are all in parallel, “The
stage consists of three 8317 in p g
Up to this point these three stages sy
been capacity-resistance coupleds
ever, the output of the 831s
input of the next stage, consi:
one 891 tube which is water-cool
coupled by a special constant-resis
network which offers a constant
pedance to all frequencies. transmitts
within the video band, The diodo 15
is connected between the grid :
cathode of the 891 tube and
for the reinsertion of the picture
component (that is, "toeing-up’ of
combined wvideo and synchro
pulses to the same peak level).

The d-c reinsertion diode can be
nected to the grid of the 891 tube
with its cathode or anade, depending.
whether positive or negative type &
mission is desired. Correspon:
the bias to the 891 is to be read
for which purposc 4 switch is provide

Since the next stage, using two &
in parallel, is in effect a-c
though through another
impedance network, the d-c cos

OSC. o
2-846's —;
|
|
!
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[l R.F. Exciter———

BUFFER
2-846's

LRA.

-M’I r (Piate R i
2-846's 2-899%

X x Ve T
2 4 24
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same diode armngcmmt as &:ﬁtg L
From here on the :
ground value is maintuined
combination of 4 constant
nerwork and direct coupling |
of the r-i power amplifiers. For
reason the bias supply of @(
had to be kept above. ground pege



sesiestline tuning condensers can be
phaniy seen as well as the beginning of
the fransmission line which is inductive-
3 semtpdes 10 the plate tank circuit. Fig,
S sbews the complete power-ampiifier
sack sesemhbled while Pig. 3 shows the
vales master-oscillator unit.

The -1 portion of the audio trans-
stter 3= very similar to that of the
walen dection, except, 0f course, that the
smster gscillator produces & 5575 mcs
eairier and the power amplificrs have
» grommmled bias supply, The 8%9's are
s 8 operatei! while high-level modu-
e i snploved,  Phe block diagram
= Fie 6 of the audio transmiiter shows
Bt ihe modulator stages are designed
= asasdand foslion.

The cmtpat of the video transmitter
sl be fed dnto o halanced transmission
Sme. sporoximotely 73 feet  long,
Sty W the video antenna  sys-
Sen  The ouiput of the audid trans
sutters will be ded through a single
eoexial transonssion line to the audio

wetemus located  above  the  video
saditors.  All three transmission lines

sl have an impedance of 70 ohms,

The viden antenny as well as  the
smfe potenng will consist of two

gowe of horizontal dipoles on all four
sides of the huilding, separated in ver-
t=a) (firection by ‘half a wavelength

I No.{
2-843's

A

gt.’
o
]

|

No.3. Wotes
4-892's « Coolod

V.

I

=

1.5 KV. T4 KV
fst.ond 2ot Ald PA ond Mod
19 Tronsf 39 63 KVA.
(x 2-866's 6-369A's

Labout 9% feet). The sudio and video
msermy arrays are separated by ap-
prommately 28 feet. Thus on each side
ue the hailding there will be two yideo
and tetu audio anfermas pliced above
e uther. Fig 7 shows the sclicumtic
i of the levation and top: views
of the antennn plan, The anienuas un
uppesite sliles of the building are fod
4t of phsse with repect 10 exch other.

=wWaTe wEikching sectiims dis-
Sl U 74 current devived from
e ol femaaiuion lines 10 the

eight dipoles through correcting sec-
tions will be placed inside the tower at
a close level to the antennas. The six-
teen independent dipole antenmas pro-
truding Devond the tower will he heated
from inside and thermostatically con-
trolled so0 thut no dce cun accumulate
on them.  This is necessary (o prevent
detuning of the aotenna and danger to
pedestrians from falling foicles;

The 73 floor; that s, the one imi-
mefiately below the two ransmitters
propes, will Bouss the tube witer-conl-

The
plan.

Above: Fig. 8, 74tk floor

Left: Fig. 6. Diagram of audio
transmitter.

ing equipment which s a closed system

with d total water flow for both trans-
mitters of approximutely IR0 gallims
per mimute. A fireproof vault on the
same floor will house such units as
power-supply reactors, plate transform-
erd, audio wmodulation transformers;
audio-outpat  modulation reactor und
Delta=Wrye switches.

It another section of this floor there
will be six motor generators supplying
various filument and bins voltages ior
hoth transmitters,

On the 75 floor air-conditioning
cquipment will be installed (o supply
the transmitter on the floor below with
fresh air and exhaust the heat gen-
erited by the various units behind the
transmitter panel,

On the 74 Aoor a double-shielded
room will contain the video and audio
input equipment (see floor plan Fig.
8). The coaxial cable, coniing from the
studio, will be terminated in this
shiclded room and the signul derived,
witer heing:suitably amplified, will drive
R picture monitor 38 well as the video
modulator of the transmitter, The
audio “input equipment s standard.
There will lic provision for ieeding any
sienal from the CBS master control
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on Madison Avenue into the
2XAX awdio transmitter.
- Diade detectors coupled to the video

antenna will supply rectified r-f to

wonitor in the shiclded room permitting
+ constant check on the radiated signal.

The following safeguards ire pro-
vided to prevent operating personnel
from coming into contuct with high
voltages. The two main doors, which
provide access to: the equipment hehind
the transmitter: panel and the two doors
between the video and audio transmit-
ters, each carry an interlock switch so
that when the " doors are opened the
power of that (ransmitter is instan-
tanconsly cut off.  The doors to the
transformer and reactor vault on the
73 floor’ carry interlock
well.  Ewery filter condenser has @
shorting bar operated by grayity so
that when power is turned off the
charges accumulated in the condensers
are neutralized. In addition there are
interlocks on each of the eight large
units behind the transmitter  panel.

switches as -

Further precautions are a number of
shorting  plugs connected  in  series,
which are placed right near to the door
leading behind the transmitter pancl.
When a man enters that space he takes
one of these plugs ulong, thereby dis-
connecting the entire transmitting sup-
ply cireuit,  Only after each man has

Left: Fig. 4. Power amplifier
assembly.

Bolow: Fig. 7. Elevation and top
views of antenna plan.

Right: Fig. 5. Video master os-
cillator.

At upper window. 8105 at lower 8'-4°
—

et
i3

TYPICAL PLAN AT FOUR ELEVATIONS.

returned and all the plogs are put in
their place will the circuit be completed
again.

As a further measure of precantion,
the entire 74 floor will be covered with

thick rubber tile providing good nsula-
tion from the concrete underncath,

The transmitter is entirely remote-
controlled from 2 control desk so that
no operation has to be carried our from
behind the protective panel,

On the control desk, in front of the
transmitter panel, there are twenty con-
trol lamps indicating whether the inter-
lock switches are open or closed, that is,
it men are at work or not, There are
furty more control lights to indicate
whether the various units are supplied
with power and are in good operating
condition.

A photograph of the top portion of
the Chrysler Building on which the
varions flonrs and positions of the an-
ténnas are marked, is shown on the
front cover of this issue.
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