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Fig. 1 shows part of a circuit of a television ’

1 Claim.

The synchronizing process generally used ‘in
modern television practice entails the result that
only a fraction of the available characteristic
length of the output valve at the receiver can

. be employed for reproduction of image signals,
whilst the remaining part must be reserved for
the synchronizing impulses. Good halftone re-
production of the image can only be satisfied by
the use of a very straight valve characteristic.

10 The characteristics of amplifier tubes, howsver,
can only be regarded as straight over limited
ranges so that if only a restricted anode potential
is available then it is only possible to cbtain a
similarly restricted maximum linear alternating
potential output. In practice it is reckoned
thst the maximum linear anode alternating po-
tential output is about §0-70% of the anode bat-
tery potential. In order to obiain bright images
on the image screen, e. g., of a cathode ray
on tuke, however, it is necessary that the output
shall be able to supply a pre-determined maxi-
raum irmage salternating potential, e. g., in the
case of very brilliant images the control grid of
an image reproducing cathode ray tube would
require a maximum image potential of abcut 60
volts for repreducing white image point on the
image scresn. If heretofore the anode battery
potential is only sufficient to produce a linearly
amplified output of 80 volts (for which purpose
the anode battery potential should be about 100
volts) then this battery potential would not also
be sufficient for accommodating on the linear
characteristic of the final valve the synchroniz-
ing impulses which would have an amplituds of
about equal magnitude.

An object of the invention is to overcome this
difficulty.

"The present invention is directed to a method
of improving the half-tone reproduction in tsle-
vision and relates to amplifiers for television
purposes at the transmission and/or receiving
ends, wherein the method of operation on the
characteristic curve of the amplifier is chosen
10 be such that the amplitudes of the synchroni-
zation signals are amplified on the bent part of
the characteristic curve, whilst the image signals
are applied to the linear part of the character-
istic curve.

Accordingly the amplitude of the synchronizing
impulses with respect to the amplitude of the
image signals is decreased during their passage
through the receiver or the transmitter circuits.

To enable the invention to be clearly under-
stood, it will now be described with reference
to the accompanying drawings in which
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receiver according to the invention.

Fig. 2 shows the wave formn of one of the types
of transmission referred to.

g, 3 is a modification of the circuit of Fig. 1.

Referring now to Fig. 1, this shows diagram-
matically portions of the circuit arrangement of
5 television receiver including a final amplifier
valve § which is supplied with ancde potential
from a battery i, which in practice may be re-
viaced by a hattery eliminator. A large propox-
tion of the potential from battery 1 is lost in
the flter circuit comprising resistance 2 and
condenser 3. A further proportion is lost in the
anode resistance & of valve B, so that only a
small fracticn of the available potential is actu-
ally applied to the anode of valve 5. In practice
the steady anode current of the final stage is
about 20 milliamperes and the supply potential
is about 250 volts.  If the ancde resistance 4
and filber resistance 2 amount to 5,000 ohms
each, then 200 volts would ke lost in these re-
sistances and only 50 volts would be applied to
the anode of valve 8. This constitutes a severe
limitation in the image current cutput which can
be obtained without introducing considerable dis-
torticn in the half-tones of the image.

It will be assumed that the television trans-
mission to be received has a wave shape similar
tc that shown in Fig. 2, consisting of synchroniz-
ing impulses 8 (which reduce the carrier wave to
zero) and image signals 1, where the line 3I
indicates extreme black and the line 32 indi-
cates extreme white. According to the invention
a part of the synchronizing impulse § is cut off
before being applied to the grid of the final
valve 5. The cut-off is representsd by line 8,
and its level is arranged to be proportional to
the arplitude of the synchronizing impulses, that
is, it follows the fluctuations in strength of the
received signals so that it will cut off any portion
of the image signals. It is then no longer neces-
sary, as was previously the case, to accommodate
the entire potential range 9, i. e., synchronizing
impulse amplitude plus maximum image signals

amplitude on the valve characteristic, but only

the smaller potential range 9’, i. e., part of the
synchronizing impulse amplitude plus maximum
image signals amplitude. Since the synchroniz-

‘ing impulses correspond to sub-black points on |

the image screen, the alteration in their wave
form produced by non-linearity of their treat-
ment by valve 5§ is without effect on the image
screen. Since the image signals 7 are not affected
by this cut-off process the reproduction of the
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- half-tones is in no way impaired, but ‘on the

other hand a greater: proportion: of the output
of valve § corresponding. to the straight portion
of the valve characteristic is available for con-
trolling the formation of an image in the cathode
ray tube.

The cut-off process can be employed either at:
a  high: frequency stage: of the receiver or at a:
low: frequency stage, that is, before or after rec- .

tification of the: carrier wave; or in the case of
a ‘superheterodyne’ receiver it can be employed
at aninfermediate frequenecy stage. Fig. 1 illus-
trates ‘an example in. which : cut-off is effected
at a low frequency stage. ‘The modulated carrier
wave, generally an ultra-short wave, received: by
the  antenna  of :the receiver.is transposed by
means. of a:local oscillator {§ ontc an interme-
diate ‘wave ‘'which. is :amplified: by : means' of ‘an
intermediate: frequency’ amplifier: Fi{.

The  final ‘valve .2{ .of ‘this intermediate fre-
gquency :amplifier - is .coupled: via :an intermediate
frequency  transformer : 42, being damped by &
resistance 26 for having a broad resonance curve,

“to g push-pull double diode rectifier 3 consisting

of two anodes: arranged symmetrically: with: re-
spect . fo 4 cathode: {4 in: a high vacuum tube.

The cathode: 14 is connected to earth via a re-:
This

sistance: ‘16: bridged by a: condenser : 15.
resistance 16 controls the potential at cathode {4
and the bias of cathode: {4 .is chiosen positive with
respect 1o the steady state of the anode.  There-
fore this rectifying electrode system is only op-
erative if: the .operating potential which depends
on -the amplitude of the impulses applied to the
anocdes by the transformer. 12, is positive with
respect . to: the cathode. potential. - Accordingly

resistance §6: must be sufficiently dimensioned:in:
order :to cause the: valve 13 to cut-off only the

lower :portions ‘'of :the synchronising impulses but
not to cut-eff: any of the black image signal val-
ues. It is obvious that the circuit {5, {6 repre-
sents a simple means for automatically control-
ling the bias of cathode {4 by the incoming os-
cillations. The midpoint of the secondary of
transformer {2 is connected to the grid of am-
plifier valve § whilst its outer ends are connected
to earth via resistances {7 and 18 and to the an-
odes of valve (38 respectively. An increase in
strength of the carrier wave causes the midpoint
of the secondary winding of transformer 12 to be-
come more negative with respect to earthh. These
electrical charges corresponding to the incoming
oscillations are applied to the grid of the ampli~
fier stage 5 and the potential at this grid is con-
trolled by the operating resistances {71 and 13.
From the anode of the valve 5, which is biased
by the battery i via the filter circuit 2, 3, the
amplified demodulated image and synchronizing
impulses are applied to the control grid 23 of
the cathode ray tube 22 so controlling the image
reproducing electron beam.

In practice the resistance {6 is chosen in its
value to be nearly equal to the effective resistance
in the grid circuit of value 5. Since this effective
resistance is represented by resistances {7 and {8
in parallel connection the total effective resist-
ance of this parallel connection is equal to 5000
ohms, because the resistances 17 and (8 are
chosen each one to have a value of 10,000 ohms.
Therefore the resistance 16 is chosen to have a
value of 5000 chms. 'The function of the parallel
condenser {5 is to avoid the cathode of valve 13
following the momentary fluctuations of the
image signals, and should ensure that the cathode
is dynamically earthed.

2,194,571

The circuit 15, 16 has a further beneficial effect
in that. it counteracts: a harmiul: effect  of ‘the
filter 2,8 viz. the effect of producing a fog or veil
formation on the image screen.

As already known in the art, the fog formation

s due to residual:electric.charges on condensers

in’ the anode or grid circuits.. ' In: the circuit of
Fig. 1:the potential signs of ‘the charges on con-
densers 8 and {5-are opposite so that their effects

as: regards the: fog formation tend fto: neutralize

one another. ' It is therefore possible, by suitably
selecting: the capacity of condenser {5 'so that
the. detector circuit ‘has a time constant ‘which

is equal to'that of the anode circuit 2, 3 to attain: .

the result: that disturbances in the image due to

fog formation, are considerably reduced. Circuit

2, ¢ should have a time constant: which is longer
than the periodicity ‘of the alternating current
supply ‘mains and in’ practice should be dimen-
sioned to be approximately. equal to an: image
period. : In.order to attain this:same time: con-

. stant in.the cathode circuit it is necessary: to have
a resistance {6 of 5,000 chms with a condenser (5.
As it is subject to:only low: op-: !

of :about 10 mi,

. erating potentials the condenser can conveniently

consistiof. an electrolytic condenser.  The cut-off
bias . increases. with. increases: of the: strength of
reception so that the proportion of the synchro-
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25

nizinig impulses which is cut-off:remains approxi- -

mately . constant. -The larger ' resistance ' 46 'is
made. the: larger becomes: the :proportion of the

synchrenizing | impulses ' which s . cut-off.: . The:

image. signals . can then be more symmetrically

- placed on the characteristic.of the final amplifier

valve: §, thus resulting in an:improvement. in the
half-tone reproduction in ‘white.

Fig, 3 illustrates an example in which cut-off is
effected at an: intermediate: frequency. stage. | A
part of the rectified potential from the anode cir-
cuit of deteetor 13, that is, from the:grid circuit
of the final amplifier valve 5§ is fed back to the
control grid (or an auxiliary grid) of the final
intermediate frequency valve 21 via a filter cir-
cuit 19, 28, 'This filter cicuit 19, 20 is selected
to. have a time constant which is approximately
equal to an image period (e. g. 19==0.1 megohm.
20=1.0 mf). By means of this feed-back circuit
the result is attained that with increasing ampli-
tude of the received signals the operating point
on the characteristic of valve 21 is gradually dis-
vlaced into the lower bend of the characteristic.
This has the effect that, as soon as the ampli-
tudes of the signals at the grid of valve 21 be-
come comparsble with the bias applied via the
fitter circuit 19, 20, the extreme negative ampli-
tudes are amplified to a lesser extent than the
lesser negative amplitudes and the positive am-
plitudes, i. e. the synchronizing impulses are am-
plified to a lesser extent than the image signals
with the same final result as in the low frequency
cut-oif method according to Fig. 1. The circuit
of Fig. 3 also shows the preceding intermediate
frequency amplifier valve 30 which is coupled to
valve 21 via a t{ransformer 27 the windings of
which are damped by resistances 28 and 29. If
desired a separate detector valve may be used
for the purpose of feeding back the grid bias to
valve 2f. A further advantage of the arrange-
ment of Fig. 3 is that it operates in a similar
manner to certain fading regulating circuits and
tends to maintain constant the mean strength of
the oscillations applied to vaive 13. In the case
of fading regulating circuits, however, it is desired
to maintain a linear amplification in the inter-
mediate or high frequency circuit for all ampli-
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tudes whereas in the present case the linearity
of the intermediate or high frequency amplifica-
tion is disturbed according to a definite law.

The advantages of both circuits can be com-
bined by incorporating the cathode timing circuit
{5, {8 in the cathode circuit of detector i3 in
Fig. 3 in the same manner as in Fig. 1, thus com-
bining the elimination of fog formation in the
final amplifier with the other advantages.

The idea of cutting-off the tops of the syn-
chronizing impulses before the signals reach the
final stages can also he applied when receiving
transmissions which synchronize not with a van-
ishing carrier wave but with a specially strong
carrier wave i. e. one in which the synchronizing
impulses have the same sign as image signals cor-
responding to white image points, in fthis latter
case the valve characteristic should be curved at
the top instead of the bottom.

The same method can also be employed at the
transmitter; in this case a photo-cell input circuit
replaces the local oscillator 18 and 5 becomes the
meodulation stege of the transmitter. If the
transmitter employs direct amplification instead
of carrier wave amplification the detector valve 3
is omitted. 'The impulse cut-off effect, however,
can still be obtained viz. by strongly negatively
biasing a stage at which the synchrenizing im-
pulses have a negative sign so that their ampli-
tude is comparable with the negative bias. If
necessary, such stages, in combination with re-
versing stages for converting a negative image
into a positive image, may be deliberately inserted
in the cutput of such amplifiers, i. e. where the
amplitudes are the greatest.

The contrel grid 23 of the image reproducing
cathode ray tube 22 (Figs. 1 and 3) is connected
to the anode of the output valve 5 by a direct
current connection. Assuming that the remain-
der of the receiver is also designed so that a
change in direct current potential introduced af
any stage of the receiver produces a correspond-
ing change in the potential of the control grid of
the cathode ray tube, then an increase in the
degree of high frequency amplification or inter-
mediate amplification at a receiver tuned to a
transmission of the kind illustrated in Fig. 2 e. 8.
due to a variation in steady grid bias at one or
more stages will cause all the tone values of the
image to be displaced towards white.

The cathode 24 of the cathode ray tube 28 is
given s suitable positve bias with respect to the
control grid 23 by adiustment of a potential
divider 25 which is adjusted once and for all at
the factory. The bias is made sufficiently positive
so that when there is no transmission being re-
ceived, the image area is completely black and
that, when a transmission is being received which
inciudes only synchronizing impulses but no
image signals, the more positve bias thereby ap-
plied to control grid 23 is not yet sufficient for
setting free a cathode ray. If, in the case of such
a transmission which only includes synchronizing
jmpulses so that the carrier wave never exceeds

3

ahout ¥ to % of its maximum value, the degree
of amplification of the receiver is increased, the
image screen will gradually become luminescent.
The greater the bias applied from potentiometer
25 the greater the degree of amplification re-
quired in the receiver before the screen becomes
luminescent and hence the greater the amplitude
variation in the image signals applied to grid 23.
The potentiometer 25 is adjusted at the factory
1o apply such a bias to cathode 24 that when an
image of maximum contrast is transmitted, the
luminosity of this image on the image screen of
tube 22 will swing from the point at which lumi-
nosity begins, that is, from black to extreme
white.

The rule for the user of the receiver is that the
amplifier control is turned up until black parts in
the image just commence to brighten up i. e. at
jeast so far until the really black parts of the
image are black whilst all the lighter brighter
tones have a higher luminosity. The greater the
potential applied from potentiometer 25, the
greater the output potentials the observer is con-
strained to apply to the tube 22 when observing
the black parts of the image. The maximum
luminosity of the image on the screen of tube 22
is proportional to the product of the transmis-
sion current strength and the reception amplifi-
cation.

By means of the arrangements described one
attains simultaneously, full use of the maximum
available degree of contrast on the image screen
together with full use of the available character-
istic length of the final valve without there being
1, possibility of over-control, and a minimum of
fog formation.

I claim:

Tn a television circuit system for receiving im-
age signals and synchronizing impulses modu-
lated on a carrier wherein synchronization Is
effected by reducing to zero the carrier ampli-
tudes, a rectifier tube in combination with an
associated amplifier stage, said rectifier tube hav-
ing at least cathede and anode, said cathode be-
ing given g definite bias with respect o the anode
generated by means.of a resistance connected
with & by-pass condenser within the cathode
lead, said resistance being so dimensioned that
said rectifier tube is operating linearly as regards
incoming impulses above a definite potential am-
plitude, but is inoperative as regards amplitvdes
below a definite potential amplitude, said by-pass
condenser being used for preventing the cathode
from following momentary Huctuations of the
image signals, said associated amplifier stage con-
sisting of a common amplifying tube the anode
of which being connected to the anode-potential
source via s filter circuit, the time constant of
said circuit in the cathode lead of sald rectifier
comprising said resistance with the by-pass con-
denser heing approximately the same as the time
constant of said filter circuit in the ancde circuit
of said amplifier stage.

KURT SCHLESINGER.
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