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In the: transmissionr of plcetures for television
it is known from-the earlier art to modulate a
carrter- wave by the synchronizing impulses be-
yond a certaln fixed ampHtude value of the car-
rier, while the content-of the picture, 1 e.,; the
video signals proper, are transmitted by reduc-
Ing the-amplitude ef the carrier wave below the
sald fixed value.

The present invention deals with the problem
of insuring, in connection with the said trans-
mission method, a fading reguiation or volume
control at the recelving end. This problem is
closely allied to the problem of transmitting the
average or mean plcture shading value or picture
brightness (density} which is Indispensable if
faithful picture re-creation at the receiving end
is required. A number of sugegestions have been
disclosed in the prior art to reintroduce at the
recelving end the average picture brightness and
to insure fading regulation or compensation.
These earlier methods shall be compared in what
follows wlith the object of the invention by ref-
erence to the accompanying drawing.

Referring to Figs. 1 to 4 of the drawing, the
horizontal coordinate stands for time and the
vertical for the amplitude of the carrier wave,
numeral | standing for the maximum carrier
amplitude, and black for a carrier amplitude
of 0.7 approximately, while white corresponds to
zero carrler amplitude.
stances it may also be expedient to coordinate a
small finite carrier amplitude to white picture
portions or elements rather than zero amplitude,
though this point shall be left out of considera-
tion in the following considerations for the sake
of greater simplicity of discussion.

Referring to Fig. 1, the shape of the envelope
is represented for a number of lines of picture
for which a comparatively great mean bright-
ness exists, while on the right-hand side is in-
dicated the shape of the envelope for a few lines
characterized by less average brightness. Also
for the sake of simplicity, the distribution of
brightness or shading values within the varlous
pleture lines or strips (scanning lines) has been
assumed to be constant, both in this figure as
well a5 in the following ones.

If the potential obtained at the recelving end
by means of rectification of a carrler wave modu-
Iated in a way as shown in Fig. 1 is further am-
plified in an A. F. amplifler, the mean brizht-
ness which represents a d. ec. component of the
A T, Is lost seelng that for practical reasons it
is necessary to employ what is known as an a. c.
amplifier, that is to say, an amplifier which com-
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prises capacitive or inductive coupling means be-

tween the varlous stages thereof. . What thus-re--
sults at the output end of the a.:c. amplifleir is

a voltage wave having a shape as shown in Fig. 2.~
Methods and circult organizations have besn dis---
closed in the earlier art whith have the atm and"
purpose to re-introduce the lost -average pioture -
brightness. This is accomplishable, for instance,

by impressing the potential Fig. 2 In such a way

upon the circuit arrangement Fig. 5 that the

synchronizing impulses at the control grid of the

tube are in the positive sense. The time-constant

of condenser 10 and resistance 11 is high in con-

trast to the period of the impulses so that the

condenser 18 which is charged up by the grid

current of the tube is unable to become discharged

in the interval between two Impulses. But when

the impulse amplitude decreases, in other words,

when at the control grid of the tube in Fig. 5 a

potential of a shape as shown in Fig. 2 is supplled,

the condenser {0 is discharged to such a point

where, at each crest value of & synchronizing

impulse, a grid current will start to flow, and

thus, in each instance, will initiate a new small

charge of the condenser (0.

The discharge of condenser [0 from the value
corresponding to a high average brightness or
shading value to that corresponding to a small
mean value, to be sure, proceeds very slowly;
but It will be remembered that also the mean
brightness, as a general rule, does not change
suddenly and abruptly, with the result that the
incoming and recreated image will fairly closely
follow the original also as regards the chaneges
of the average brightness.

These conditions are shown in more detail by
the ald of the plate current-grid voltage char-
acteristic of the tube. The zero line of the volt-
age wave Fig, 2 becomes shifted because of the
fluctuations in the charge of the condenser I0
at the control grid of the tube; hence, the shape
of the plate current again reflects the mean pic-
ture brightness. As c¢an be seen from Fig. 6, the
form of the plate current perfectly agrees with
Pig. 1.

The circuit arrangement as here described for
the reintroduction of the mean brightness is an
instance of the so-called A. F. crest or peak
measurement; in fact, also all other circuit or-
ganizations that have been disclosed in the prior
art for the purpose of reintroducing the mean
brightness may be regarded to fall in the same
class.,

It has also been suggested In the art to pro-
vide ways and means adapted to insure fading
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compensation or V, C, in connection with tele-
visjon or video signals as In Fig. 1, at the re-
celving end. As a result of fading, from an en-
velope of the kind shown in Fig. 3 for the send-
ing end, there resuits an A. F. potential having
a shape as shown in Fig. 4. To be sure, by A. F.
peak measurement st the recelving end it is
feasible to insure fading compensation, but only
on the condition that the mean pleture bright-
ness or shading value stays constant and stable
throughout the entire transmisslon or program.

For it will be understood that, so far as the
recelver apparatus 1s concerned, there is no
chance to ascertain by means of measurement
whether a reduction in the amplitude of the
synchronlzing impulses is ascribable and due to
a reduction In the mean plcture brightness
(right-hand side in Fig. 2) or to more marked
fading. The requirement to reintroduce the
mean picture brightness into the A. F. at the
recelver end together with the demand to in-
sure fading compensation in the A. F. energy
coming In at the recelver, are therefore contra-
dictory. In other words, mean picture bright-
ness will he reintroducible only if the transmis-
slon channel is free from fading, while, on the
other hand, V. C. or fading compensation wil]
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be accomplishable only if the mean brightness
of the plcture polnts 1s stable.

Now, according to this invention a circuit or-
ganization is suggested which permits to secure
fading compensation In connection with a modu-
lation method of the kind illustrated in Fig. 1
while yet reproducing the variations of the mean
brightness in the incoming plcture. For this
purpose, contradistinet to the A, F. peak measur-
ing method mentioned above, recourse is had to
an R. F. peak measurement. What 1s meant by
thet is that the synchronizing impulses In the
form of R. F. energy are fed to a device which
furnishes & voltage which wlll be a function of

5 the lmpulse amplitude coming In at the recelving

end. This, for instance, is attalnable by impress-
ing the amplified RF potential upon a blased
diode 80 that the plate current of the diode will
furnish a measure and criterlon for the amplitude
of the carrler alternations constituting the syn-
chronizing impulse. As wlll be seen, it 15 thus
feasible, by the ald of the drop of potential caused
by the plate current of the diode, to act upon
the grid biasing potential of one or of several
tubes of the RF amplifier In a way well known
in the art.
RUDOLF URTEL.




