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the future this same example. Television standards
as now used in the United States are probably
adequate for home receivers but more ambitious
standards will have to be adopted for theatre tele-
vision.

It gives me a special satisfaction to conclude in
favor of theatre television in this place where
Prof. Fischer, during his lifetime, and his able
successors since have done so much for the promo-
tion of theatre television.
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A Comparative Analysis of Certain Television Standards

By L. H. Bedford, Chelmsford, England

Introduction

The British and American television systems have been
developed along strictly parallel lines of thought in which
a two-way choice of standard presents itself at a number of
stages. It is unfortunate that in most cases where the balance
of advantage is not absolutely clear the opposite choice has
been taken on the two sides of the Atlantic.

In the present paper it is proposed to discuss only two of
these divergences, namely (a) The Polarity of Modulation, and
(b) The significance of «Equalising Pulses».

Before going into detail we may pause to consider what
results may be expected from a comparative analysis. In
each case there would appear to be one of two possibilities.

(1) That one or other party has blundered.

(2) That the balance of advantage one way of the other is
insignificantly small.

In the latter case one may perhaps still consider that a
«blunder» has been committed, that of failure to standardise
where standardisation was possible.

Polarity of Modulation

One reason for this point being selected for analysis is
because it has been the subject of a good deal of loose reasoning.
Thus it is argued that with negative modulation the trans-
mitter occupance at peak power is only of the order of 109,
whereas with a positive modulation it can be 859,; therefore
a given output valve allows a higher rating of the transmitter
with negative modulation. A closer study however reveals

that the character of this «advantage» is strictly nominal, the
word being used in its literal sense; that is it enables us to

389.6 : 621.397.5

To determine whether or not we get any advantage (at the
transmitter) with negative modulation, we have to take into
account two considerations which are conveniently left out
in the above «argument». These are:

(a) What constitutes the «useful signal» in relation to peak
radiated power?

(b) What parameter constitutes the limitation on the output
valve rating, viz. peak current, peak voltage or (mean) anode
or grid dissipation? Table 1 shows comparative conditions.
We assume a peak carrier amplitude (expressed in amps, volts
or field strength at a given place) of unity, and a corresponding
carrier power also of unity (arbitrary units). The useful
picture signal, E,, namely the difference of field strength
between black and white, is seen to be 0,7 for the case of
positive modulation and 0,6 for the case of negative. These
figures are not intrinsic to positive or negative modulation
as such, but relate to the particular standards that have for
good reasons been associated with them in the two Countries;
the most significant point here being the low limit of 159 in
the case of negative modulation.

For the rest of Table I the following approximations and
assumptions have been made:

(1) The two systems have been reduced to comparative
terms by the assumption of equal occupance for sync and equal
occupance for blanking.

(2) The instantaneous efficiency at relative amplitude «
has been taken as an,, where 7, is the efficiency at peak
amplitude. The relative anode dissipation Dy at amplitude a

name a higher power, but not necessarily to put down a ‘ is a? (l_ 1) or i—az.(nlhas been taken as 0,5).
stronger useful signal in any given place. | U M1
Table I
Rl . Rel. Inst. Watts o " Rel. Average Watts Figure's -
Amplitude Output | Plate Dis. | Grid Die. - Output |  Plate Dis. | Grid Dis. Menit
‘White 1 0,15 (0,5 0,075{1 0,022|1 027 1 0 0,850 0,85 0 0,85 0 0,850
Black 0,3 0,75 0,150,375 (0,090,562 | 0,50 0,94 | ¢ 0,32 | 0,050,90 | 0,005 0,506 | 0,025 0,845 | 0 0,29
Sync. 0 1 — 05 |0 1 0 1 o1 0,100,10 | 0 0,10 0 0,10 |0 0,10
Useful
picture 0,7 0,6
Signal E,, . - .
Total
relative 0,855 0,606 | 0,875 0,945 | 0,85 0,39
Average (Ga)
Aver: B R
Eujr/ W 0,70 0,60
E,\/ W, - B 0,76 0,77
E,\/Da ’ 0,75 0,62
E.\/G, 0,76 0,96
Note: These Quantities calculated for the Highest Drain Picture, viz. All White or All Black for Positive
or Negative Modulation Respectively.
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(3) For the grid dissipation (G) we take the descriptive
approximation

Ga =G, at

We may now complete Table 1 which shows the relative
figures for instantaneous output, plate dissipation and grid
dissipation. Multiplying these by the occupance appropriate
to the picture of «highest drain» we obtain relative average
wattages W,, D,, G,. Finally we define figures of merit

Eu /'\/Wnu Eu /'\/Wm Eu /'\/Dm Eu /'\/Ga-

These figures of merit apply in order in the event of limiting
tube parameters being peak plate current (or voltage), mean
plate current, mean anode dissipation and mean grid dissi-
pation. It will be seen that in the likely event of peak output
voltage or mean plate dissipation being the limiting parameter,
positive modulation shows an advantage of approximately
1,5 db while in the rather unlikely case of grid dissipation
being the limiting factor the negative modulation standard
shows an advantage of 2 db.

The inference from this is that if there is any dominant
advantage for either positive or negative modulation it does
not reside at the output stage of the transmitter.

At the receiving end the following aspects mav be con-
sidered as affected by polarity of modulation:

(a) Effect of interference on picture.

(b) Effect of interference on sync.

(c) Possibilities of A. G. C.

As regards (a) and (b) we may simplify the problem by
considering only the most common and objectionable form

of interference, namely ignition interference which is stronger
than the peak carrier.

(a) This form of interference produces white or black spots
on the picture for positive or negative modulation respectively.
If no limiter circuit is included the former is vastly more
objectionable owing to spot spreading, but very simple limiter
circuits are effective in reducing the spots to picture peak
white; then it is found that the two effects are about equally
objectionable. Thus this point is not a dominant factor.

(b) On sync negative modulation produces much poorer
immunity to this type of interference for the simple reason
that no amount of limiting can prevent a strong pulse appear-
ing as a false sync signal; this results in a tendency to severe
line tearing. In the case of positive modulation strong pulses
cannot produce false sync signals, but can obliterate the
genuine ones. This means that only pulses in the immediate
vicinity of leading edges of the sync signals proper are effective
in producing line tearing.

We find this situation expressed in practice by the fact that
«flywheel sync» circuits are considered to be a sine qua non in
American receivers, whereas they have not appeared in any
British commercial receivers to date.

(¢) The question of A. G. C. raises some interesting points.
In the first place the need for A. G. C. was originally more of
a requirement in America than in Britain owing to the con-
templation from the outset of multiple programme choice
in the American case. In British conditions it is only required
in fringe areas where atmospheric fading occurs. In practice
we find many British commercial receivers with preset gain
controls.

It must be said, however, that should the Stratovision
project materialise, A. G. C. may become an essential in view
of the moving transmitter.

Although it would appear that negative modulation allows
the use of simpler A. G. C. circuits, the fact is that in both
cases strobed A. G. C. is necessary. The contrary assumption
actually led to trouble in the field trial stage of American
television owing to the unstrobed A. G.C. circuits being
operated by interference. As a result of this A. G. C. had to be
removed altogether, and does not appear at the present date
on the majority of American commercial receivers. Having
regard to the common strobing requirements, the apparent
advantage of negative modulation is greatly, but not wholly,
reduced.

Conclusion

The technical balance of advantage appears to be insufficient
to justify the loss of standardisation.

Equalising Pulses

Figure 1 shows the British and American sync waveforms.
They are seen to differ in only one basic point; the inclusion
of equalising pulses in the American waveform. The elegant
conception of odd line interlacing with double-line-frequency
slotted field signal is common. If however a simple integrating
circuit is used for separating out the effective field sync pulses,
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Fig.1
Different Wave Forms

a British Standard Wave Form
H Horizontal period 98,8 us

b Fairhurst’s Wave Form

¢ American Standard Wave Form
H Horizontal period 63,5 us

a significant error in interlacing occurs. The error in timing
works out to be, approximately
oty ts

(H-—%ﬂ )/T 1—
T T

1
e~z T

where Ot is the error in timing of the field time base firing
point;

T is the integrating time constant;

t, is the duration of the line sync pulse;

t; is the duration of the whole line period;

tp is the time from commencement of the field pulses to
| the field firing point.

With reasonable values, errors up to 209, of the line period
can occur, sufficient to produce violent pairing.

When equalising pulses are introduced the timing error is
l reduced by a factor ¢ /T, where ¢; is the interval between
| the first equalising pulse and the first field pulse. This is a very
significant reduction.

But this process is in the nature of «patching up» an im-
perfect method of timing the field firing point, that of in-
tegration. Better results are obtained by rather different
methods, of which one of the most elegant is due to H. A. Fair-
hurst (see J. I. E. E. Vol. 83, Dec. 1938, p. 797). It consists of
passing the complete sync wave form through a suitably
short time constant circuit, thus reducing it to the waveform
shown in the third line of Fig. 1. The trailing edge of the first
field pulse triggers the field time base. For optimum discrimi-
nation between line pulses and field pulses the «differentiating»
time constant T’ should be _ ol
| log ¢ (1 / 1)

duration of the wide field pulses.

The beauty of the method is that the full sharpness of the
field pulse is retained so that the necessary high timing accuracy
results.

However, even with circuits which give full timing accuracy
| on the firing point, as also in the case of studio equipment
where separate field timing pulses are available, perfect inter-
lacing does not always result. The error arises from the fact
that it is not only necessary to secure accuracy of the firing
point of the field time base, but also of its extinction point.
Provided sufficient field pulses are transmitted to include the
whole firing time of the field blocking oscillator, equalising
pulses have no bearing on this form of error, which remains
| the most common trouble in practice,

where t, is the
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That equalising pulses were not a panacea for interlacing
difficulties was realised when the American system was stan-
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Sync Wave-Form Generation

dardised. Also the complications introduced at the transmitter
were not ignored. But the philosophy was that complications

at the transmitter were well justified if it made for simplicity
or flexibility of design at the receiver; no receiver, it was
argued, would be any the worse for the presence of equalising
pulses.

This last statement is no longer strictly true in view of the
trend towards fly-wheel sync circuits. The presence of equa-
lising pulses can, in fact, restrict flexibility of design in this case.

The extraordinary simplification of circuits at the trans-
mitting end which results from abandoning the equalising
pulse is shown in Fig. 2 which illustrates one method of
arriving at the British standard sync waveform:

Looking at the finally desired waveform we note that it can
be made up from the continuously running waveform (a)
by quashing out certain parts. The required quashing wave-
form is shown as (b). As the leading edge of (b) is required to
lead that of waveform (@), we sync it from primary waveform
(a’) from which (@) is derived through a 0,5 ps delay line.

Waveform (a) when quashed with waveform (b) produces
line sync pulses. To switch over to field sync we «quash the
quash»; this latter quashing waveform is shown as (¢). Wave-
form (c) is derived from a multivibrator which is controlled by
two counting circuits. The first counts 405 pulses of waveform
(a) and opens a gate. As soon as the gate is opened the second
counter counts the required number of field pulses (8).

The very simple mixing process is shown schematically in
the lower part of Fig. 2.

Conclusion
Equalising pulses would not appear to be justifiable on
purely technical grounds.

Address of the Author:

L. H. Bedford, Chief Television Engineer, Marconi’'s Wireless
Telegraph Co. Ltd., Chelmsford, Essex (England).

Contribution to discussion
By C. G. Mayer, London

Mr. Chairman, since Mr. Bedford has mentioned Ameri-
can television standards I would like to say a few words
on this subject of negative versus positive modulation. We
have discussed these questions together in the past, and both
he and I have also discussed them with engineers on both sides
of the Atlantic, with negative results — negative in the sense
that since both sides have established standards they natur-
ally endeavour to produce arguments to prove their own
system the better. Having said this I will not take up
the short time available in this discussion except to point out
a new and important factor which affects one’s choice in decid-
ing on the sign of the modulation. I refer, of course, to the
recent development of the system known as «Intercarrier
Sound» which is only made possible by negative modulation
of the picture combined with frequency modulated sound.
Briefly, with negative modulation the carrier never drops to
zero, so that the picture and sound signals can be amplified
together in common intermediate and video amplifiers at the
receiver. The two carriers beat together to produce a signal
having the difference frequency — 4.5 Mc./s in the case of the
U.S. standard. This beat frequency will be frequency mo-
dulated by virtue of the fm on the original sound carrier,
and can be separated from the vision signal at the input to
the picture tube by conventional treatment as an fm signal,
and passed to the loudspeaker. We are rapidly gaining
experience in America with this system, which not only offers
real economies in receiver design (sound IF amplifier not
needed) but also enables some of the shortcomings of con-

ventional receivers to be overcome, principally in regard to
stability, hum modulation, and microphonics of the local
oscillator in the receiver. Since both carriers are influenced to
the same extent the resultant beat frequency is free from
these difficulties, and in fact, an «Intercarrier» receiver
requires no fine tuning control. It was thought that the effect
of phase or frequency modulation of the picture carrier at the
transmitter would be serious, but tests have proved that trans-
mitters having as much as ten degrees phase variation give
excellent sound quality on properly designed receivers. In
choosing negative modulation in the United States we can-
not claim to have had the foresight that has made the deve-
lopment of this system possible, but it is a fortunate cir-
cumstance for which we are very grateful, just as we have also
to be grateful now for 60 cycle power which enables us to
obtain bright pictures free from flicker.

Finally, in regard to Mr. Bedford’s remarks on the effects
of interference on the picture, our experience — confirmed by
others — is that subjectively white spots are certainly much
more disturbing to the eye than the black specks obtained
with negative modulation.

In view of the widespread interest in this subject I should
be glad, Mr Chairman, if you would agree that these remarks
be included in the record together with Mr. Bedford’s expose.

Address:

C. G. Mayer, European Technical Representative, Radio Cor-
poration of America, New York and 43, Berkeley Square,
London W. 1.

Apport a la discussion
Par Y. L. Delbord, Paris

Je voudrais présenter deux remarques:

La premiére remarque concerne un détail technique. Dans
sa trés intéressante communication Mr. Bedford a indiqué
I'importance d’un double signal de synchronisation verticale,
T'un provoquant le retour du spot vers le haut de I'image,
I'autre marquant avec précision I'instant du commencement
de I’analyse utile.

Dans ces conditions, 'intercalage des trames est en général
absolument correct.

Plusieurs brevets ont été pris sur ces questions par des
industriels frangais et quand, il y a un an, j’expliquais au
regretté professeur Fischer I'importance de cette solution, il
m’a fait remarquer que dés le début des expériences, un tel
dispositif avait fonctionné sur le «Grossprojektor»; je sou-
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