_ .T.C.C. showed many examples.

type was shown by Cossor. This is the 1322 Tele-
check which covers Bands I and III and gives a
10-Mc/s sweep on its fundamental and proportionally
more on its harmonics. The fundamental range is
10-22 Mc/s. A crystal-controlled marker generator is
included. A Band III convertor, model 1321, for the
older 1320 Telecheck, which covered Band I only, was

shown. It is arranged to screw on to the 1320 instru-

ment.

- Amongst an interesting selection of American test
gear shown by Livingston Laboratories was an oscillo-
scope designed for maintenance and adjustment of
television transmitter and studio equipment—the Tek-
tronix type 524-D. It can be used for observing the
waveforms of complete television frames or single lines
or portions of lines. The Y amplifier has a maximum
frequency of 10 Mc/s and is flat to 5 Mc/s, while the
timebase rate is continuously variable from 0.01 sec
per centimetre to 0.1 usec per centimetre. Special
features include variable sweep delay, sweep expansion
(for magnifying detail), an amplitude calibrator and time
markers at intervals of 1 usec, 0.1 usec and 0.05 usec.

Radio-Aids showed a small three-stage i.f. amplifier
teeding a crystal detector .and microammeter. It is
available pre-tuned to any Band I channel and cali-
brated to measure signal inputs up to 1mV. It is
intended for use in aerial and feeder testing and, with
a known aerial, for determining the field strength so
that a dealer may decide beforehand what sort of aerial
it will be necessary to erect. ' '

Apparatus for the measurement of oscillator drift on
Band III was shown by Ferguson. A crystal-controlled
signal is fed into the receiver under test and the i.f.
output 1s mixed with another crystal-controlled oscil-
lator. The initial adjustment is to zero beat. Oscillator
drift then causes the beat frequency to rise and this is
recorded by a Servograph.

Printed-circuit technique is developing rapidly and
One of considerable
importance for the future was the basis of a Band III
tuner and well showed the advantage of the technique
in securing uniformity of lead length in production.
Another example was an aerial filter, intended for

recervers using a 34.65 Mc/s if., to prevent i.f. break-

through. With the circuit of Fig. 1, the coils and
capacitors are all printed. The insertion loss is 2 db
and at all frequencies below about 41 Mc/s the inser-
tion loss 1s never less than 20db and reaches a maxi-

mum of 34 db at 38 Mc/s.

‘There was very little evidence of work on colour
television except in the field of cathode-ray tubes.
20th Century Electronics had modified one of their
four-gun oscilloscope tubes so that the screen was
divided into four quarters, one having an ordinary
white phosphor and the others having red, green and
blue phosphors respectively. The four electron guns
were arranged in a corresponding pattern, with one
directed on each phosphor, so that it was possible to
display white, red, green and blue television pictures
simultaneously. Each gun had its own electrostatic de-
flection plates and these were fed from the common
scanning generators through blocking capacitors so
that individual shift voltages could be applied. It was
also possible to control the brightness and contrast of
each picture separately. _

On the Mullard stand were some 14-inch experi-
mental c.r. tubes with coloured phosphors, intended
for use 1n colour-picture monitors of the type in which
the three coloured images are combined optically by
dichroic or half-silvered mirrors. The tubes, which
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T.C.C. printed *“i.f. breakthrough *’ filter.

are electrically identical and operate with 12 kV on the
final anode, are the types 36CDD12-3, -4 and -5,
having blue, green and red phosphors respectively.
Another new experimental tube shown by Mullard
was the 4MK13 flying-spot scanner, intended for use
at the transmitting end for scanning coloured slides
and films. To obtain the necessary high level of
brightness the anode of the triode gun operates at
25 kV, while the 5-inch screen is claimed to give a
substantially panchromatic light output.

Various colour phosphors were demonstrated in
Ferranti cathode-ray tubes by the chemical manu-
tacturers Derby & Co., and here the difficulty of pro-
ducing a good red-emitting phosphor was very evident.
Most of the colour television demonstrations so far

have, in fact, given rather poor colour rendering 1n
this particular component.
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TELEVISION STANDARDS
~ CONVERSION

Possibility of Direct Electronic Method
By H. A. FAIRHURST*

STANDARDS conversion in television is by no

means new, but it is probably.not common knowledge
that there is a possible alternative to the “ brute force >

method (of a camera viewing a c.r.t. monitor) used
during the

“ Eurovision” programme exchanges.
Whether this alternative could be developed into a
system capable of giving acceptable results is not
known, but it has a sound theoretical basis and has
been proved to work on the bench.

The fundamental principle of the alternative system
1s that selected lines of picture information at the
higher definition are stretched in time until each
occupies the line duration of the lower definition
system. This is performed by feeding the selected
picture line into a delay line of sufficient delay to

accommodate the whole slice of information at once, B

and then switching the characteristics of the delay line

- while the information is still all inside the line so
that when it does emerge it does so at the new desired

ratc. -

Because the higher definition lines occur at a greater
rate than those at the lower definition, some of them
must be sacrificed, but from the point of view of the

lower definition user he will not miss what he has

never had, and as the system is theoretically capable
* Murphy Radio.
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of giving full horizontal definition his picture should
be fully up to standard.

The system works in its simplest form if certain
fixed relationships are preserved between the two
standards. For example, it is assumed that the frame
frequency is the same in the two cases. It is also
assumed that the line frequencies are related in some
simple manner—2:1, 3:2, 5:3, etc. This can be
argued to be a definite disadvantage of the system,
for these particular ratios, assuming 405 lines to be
the lower definition standard, call for 405 lines, 50
frames, sequentially scanned, 607% lines interlaced,
and 675 lines interlaced, respectively, in the corree-
ponding higher definition systems.

A 405-line non-interlaced system is a case by itselt
and will not be further considered here, while 6075-
and 675-line systems do not appear anywhere as
accepted standards. However, of these three, it can
be shown that only the 675-line system is an acceptable
higher definition to be linked by electronic standards
conversion to 405 lines, and this because of the desir-
ability of preserving the interlaced scan.

For the purposes of illustration, the 675-405 line

case is shown in Fig. 1, which indicates the sequence
of lines chosen from the higher definition (numbered)
to make the consecutive lines at the lower definition
(broken lines). Three delay lines are required to
handle the information without overlap, and the form
and timing of the delay line switching pulses are shown.
Owing to the need to use three only out of every five
high-definition lines, and to the consecutive nature
of the lower definition lines, there will be a regular

200 300
MICROSECONDS

Fig. 1. Showing how the high-definition lines (numbered)
are selected and distributed in sequence to the three delay
lines, where they are stretched in time to produce the lower-
definition lines (broken lines) which follow continuously upon
each other. The waveform of the delay-changing current is
shown for each delay line.

675

| LINES ' NPUT N QUTPUT
GATE | DELAY LINE 1

| SWITCHING GATE
PULSE PULSE

GENERATOR GENERATOR

GENERATOR

GENERATORS GENERATORS
2 &3 283
TO DELAY | FROM DELAY

CHANNELS CHANNELS
&5 2&5

Fig. 2. Simplified block diagram of one of the delay

channels. The input gating generators are controlled by
the 675-line sync pulses and the output gates froma 5 : 3
count-down circuit operated by these pulses.
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slight deformation of the picture in a vertical direction,

but this can be shown to be a fixed pattern and

normally invisible. ‘
As three delay lines are required to handle the con-

version, it is necessary to provide switching and gating
circuits to switch the desired picture lines into the
correct sections and also to sample the three outputs
in turn so as to combine them into the lower definition
signal. At the same time means must be provided
for switching the constants of the delay lines at the
correct times and for the correct durations. Fig. 2 1s
a simplified block diagram of one of the delay channels.

What of the delay lines themselves? The criterion
here is that their constants must be capable of being
switched to change the velocity of propagation
through them. This could be done by winding the
elements of the line on closed ferrite cores which can
be saturated magnetically by current flowing through
an additional winding. One arrangement SUCCESS-
fully tried was to wind each element of the delay line
as a toroid on a small ferrite ring and then to string
them all on to a copper rod through which was passed
the saturating current. Such a coil wound on a grade
of ferrite suitable for the frequencies involved has its
inductance reduced to nearly one-sixth when the core
is saturated, so the smaller change required for the
conversion process is easily obtained with quite prac-
ticable saturating currents. _ _

Further removed, perhaps, from the bounds of pos-
sibility is the number of elements required in each
line to obtain the requisite delay. It will obviously

be a large number, and will depend a lot on the phase
characteristic that can be maintained, but if a cut-ofl

frequency of 20 Mc/s be assumed, with the values of
L.=25:H and C=10pF the number works out to

be over 6,000. This would present a pretty problem
for the designer, but it is no doubt not insoluble.

Fig. 2 is very much simplified and gives little
hint of the complexity of circuitry which may be in-

volved. It does not indicate, for example, that means
must be provided for obtaining an exact timing of the

outcoming information and for matching the outputs

of the three delay lines. Fortunately the time inter-
vals allow the saturating current pulse to be shifted a

few microseconds either way, and this facility could

provide a micrometer adjustment on the time the
information spends in the line and, therefore, of the
instant it begins to emerge. Control of the duration

of the outcoming line of information can be achieved
by varying the actual amplitude of the saturating

current pulse. In this connection it must be noted

that the saturating current must have a d.c. com-
ponent in order to prevent any tendency to saturate

the cores in both directions.
‘Bench experiments with short sections of line have

demonstrated the stretching of a pulse and also the

various other effects that would be expected on

theoretical grounds when the constants of a line carry-
ing a signal are switched. These experiments have
shown that to develop such a standards convertor
would be a major undertaking, but they have not
shown it.to be impracticable. =~ .

A system of conversion such as this offers one kind
of solution to the problem of compatibility 1n colour
television. It would make possible, for example, the
transmission on 405 lines of monochrome versions cf
colour pictures which were being put out on some
higher definition system—or, indeed, the transmission
of coloured 405-line versions of these higher definition

colour pictures.
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