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This invention relates to a method of and -

. means for controlling the fransfer of signals in
an electrical system end to & method of and
apparatus for generating signals used in accom-
plishing this control. The methods and ap-

paratus hereinafter to be disclosed are particu- .

larly useful in conjunction with systems used to
generate television signals, and specific embodi-
ments will be described as applied to such & sys-
tem, although this should not ke regarded 8s
limiting the scope of the inveniion.

As is well known in the art, & television sig-
nal is generated by csusing variations in the
amplitude of an electric current or voltage to
correspond to the variations in lghi intensity
from point to point on & piciure or scene to be
televised. The signal thus produced in & man-
ner which is well known is termed the video
signal and may be combined with synchronizing
and blanking components to produce s com-
plete television signal. This may be transmitied
by any convenient means, such s & modulated
carrier 'wave iransmission system, to distant
points where it may be reconverted to reproduce
the original picture cor scene. -
~ During the course of such trersmission, it is
" frequently desireble to chenge the subject of

transmission or, in other words, to shiff from
one scene to another, as is done in the produc-
tion of an ordinary motion picture. This may
be done conveniently by employing a plurality
of camers or pick-up iubes, located in different
places, which are the means of converfing the
light veariations in the picture into variations in
the magnitude of an elecirical signal, These
various pick-up devices mey he conneclted by
suitable signal transfer means to & central loca-
.tion. where the television signal is being gen-
erated, and thé signal obtained from any one of
them may be used as the nucleus of the tele-
vision signal. It will ke appareni thet by con-
necting all of the pick-up means fo & central
point a variety of different scenes are made
available for inclusion in the signai to be broad-
cast, and that it is possible fo shiff from one
scene to another at will.

Of course, it.is possible to do this at sny time
by simply disconnecting one of the pick-up de-

vices and connecting another to the signal com- ‘

bining means. This resulis in terminating one
scene and beginning asnother abt an arbitrary
point in the picture depending upon when the
switching operation is performed with respect
to the time of the beglnning of the particular
frame or scan. Furthermore, if the switching
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is not instantaneous, the videc signal will mo-
mentarily be reduced to zero. In the case of &
system employing negative modulation, where
zero signal corresponds to moximum Jight, this
results in the production of & light blotch in
some portion of the reproduced picture. - Neither
of these effects is pleasing to the eye and they
tend to reduce the pleasure derived from view-
ing the picture reproduced by a recelver.

One of the objects of the present invention is
to provide novel means for systematically end
gradually replacing one video signal hy another
so that the effect produced upon the receiver
screen is a gradusl fading of the new scene Into
the old one in 8 manner which is entirely pleas-
ing to the eye and free from the above-stoted
objections. . :

‘Another object of the invention ls fo provide
novel means wherehy such fading mey be
achieved automatically snd without the need
for skill in manually controlling the systent.

Still another object of the Inventionm Is to .
generating special sig-
nals and wave shapes required in the practice
of the invention,

An important feature of the inventlon is that
the system is exceedingly versatile and can regd=
ily be adapted to produce fading of one signal
into another in a large variety of ways here-
inafter to be described. .

A further important feature is that it permits
of transition from one video signal io another
without the introduction into the composite
signal of any objectionable extraneous, tran-
sient, or switching voltages which might tend
to produce undesirable effects in equipment de-
signed to receive the signals. - :

In general, the mode of operation of the in-
vention is as follows. Where one video signal
is being supplied to a combining amplifier in &
television signal generator and it is deslred to
supplant this signal by o new one, the elveuits
are so arranged that each signal is conducted
to the combining amplifier By o separaie signel
transfer means which maoy compriss vacuum
tube amplifiers and fronsmission lines or ofler
suitable equipment. Fach of these signal trans-
fer means is adapted o be so coniroliable $ha®
the level of signal transferred mey be varled
within wide limits preferably exiending in one

-direction to complete cul-off and. in the other

direction to a condition of maximum geln. The
transition from. one signal to the other is pref-
erably made to take place gradually from frame
to frame of the. picture. In order io produce




=

“this. transition, the transfer means are so con-

trolled that while one is operative to transfer .

slgnal the other may be completely blocked.
Before the transition hsas begun, one transfer
means will be operative throughout the entire
frame and the other will be blocked so that only
one video signal is suppled t{o the combining
amplifier, During the following frame the

- transfer means for the new slgnal is rendered

operative during a small fraction of the frame
while the transfer means for the original signal
is accordingly rendered Inoperative during that
portion of the frame. The fractlon of each
frame during which the new signal is allowed
to reach the combining amplifier and the old
signal is excluded is gradually increased until
the new signal is being supplied during the entire
cycle and the old signal is completely excluded.

&

10

Depending at what part or parts of the old sig-

nal corresponding to the scanning of s complete

frame the new signal is first introduced, and

in what manner it is introduced, various kinds
* of fading may be obtained.

‘In order more fully to understand the nature
and the mode of operation of the invention, ref-
erence may be had to the accompanying draw-
ings, in which:

Fig. I llustrates various fading patterns which
may be produced, the different patterns being
designated @ to g respectively:

Figs. 2 and 3 are graphic illustrations of the
method involved;

Fig. 4 is a block diagram showing the general

20
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It may be well to observe at this point that
the particular fading patterns here shown are
those which are most readily obtained when the
usual type of scanning is employed, in which the
picture is scanned from side to side and in suc-

cessive lines from top to bottom and may be

interlaced in the well-known manner. Were
another mode of scanning to be employed, other,
but equally satisfactory scanning patterns, might
result. Thus, it will be seen that the method of
the invention is not restricted to use with only
one form of television system, but is broadly ap-
plicable regardless of the routine which may be
followed in scanning the picture.

Referring now to Fig. 2, r jllustrates a trian-
gular wave having the same frequency as that
of horizontal scanning; s is a representation of
one video signal; and ¢ is a representation of a
second video signal to be faded into the first in
the manner illustrated in Fig. 1. The signals,
as they are generated by the pick-up tubes, are
represented by the solid and broken line por-
tions of the curves, while the signals as they are

. modified at one transition stage in the practice
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arrangement of the elements in a complete sig-

nal combining system operating ‘according to
the method of the Invention: and
Figs. 5 to 12 are diagrammatic illustrations of
" various circuits which may be employed in the
practice of the invention.

Referring first to Fig. 1, it will be observed

that the blocks are so shaded as to indicate the
effects preduced upon the reproduced picture by
various modes of transition from one video sig-
nal to another. In the {llustrations, the darker
shaded portions having shade lines sloping
downward toward the left represent that por-
tion of the picture produced by the new signal,
while the lighter shaded portions having shade
lines sloping downward toward the right repre-
sent that portion produced by the old signal.
Each {llustration comprises three horizontally-
spaced patierns. The one on the left represents
an initial stage transition, the middle one rep-
resents a more advanced stage, and the one on
the right represents the final stage in which the
old signal is completely replaced by the new one.
Thus the new picture may be brought in and
the old one faded out in a variety of different
ways. For example in illustration @, the new
picture first exhibits itself as a narrow line in
the center of the old picture, which gradually
widens toward the sides until the entire screen
-Is occupled by the new picture. In illustratinn
b, the new picture first appears as two narrow
vertical lines on either side which widen toward
the center until the entire screen is covered by
the new picture. "The manner in which the
transition progresses in each case will readily he
understood from the illustrations and does not
require detailed description at this time. The
manner of obfaining fading according to the
various patterns illustrated in Fig. 1 will become.
clear as the description proceeds, and it will be
apparent that many other varieties are conceiv-
. able within the scope of this invention.
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of the invention are represented entirely by the

" solid line portions.

The resulting signal produced by combining
the two modified video waves is shown in solid
lines at u, and to this signal has been added the
broken line representation of the synchronizing
and blanking pulses which may later be added
to. produce the complete television signal. The
modiflcation to which the video signal s is sub-
jected consists in reducing it durlng the inter-
vals BC and FG to a level corresponding to its
average value. These intervals correspond to
the scanning wave return times during which
transients occur, which may be caused by the
slowing up of the cathode ray beam in the pick-
up device. These transients are depicted by the
broken line curves occwrring in these intervals.
Further, according to the method of the inven-
tion, the signal is reduced to its average value
during the Interval DE to permit of the inser-
tion of the other video signal in this interval.
The modification of the other signal ¢ is sub-
stantially the same except that the reduction to
average value occurs during the intervals CD
and EF instead of during the interval DE. In
order to effect the reduction to zero amplitude
In the desired manner, the amplifiers through

. Which the two video signals are transferred have

their gain reduced to zero during the proper in-
tervals. This is accomplished by means of con-
trol signals applied to the respective amplifiers,

. as described hereinafter.
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The control signal 1s conveniently derived from
a voltage wave of triangular form as indicated
at r by clipping off the upper and lower portions
at distances slightly above and below a particu-
lar amplitude level A to produce a signal corre-
sponding to the shaded area. The mean dura-
tion of a signal so derived is dependent upon
the amplitude level at which it is derived, as
will readily be seen from the figure.. By vary-
ing the amplitude level, it is possible to vary the
duration of the derived signal, which will here-
Inafter be referred to as the fading or blanking
control signal. Preferably this signal is vari-

able from zero to a length approximating the
period of the horizontal scanning. It will also
appear that, in order to obtain a control signal
for the purpose of blocking the second transfer
circuit during the time the fArst circuit is un-
blocked, the originally obtained fading signal




2,240,420

may simply be reversed in phase to give a con~
trol signal which (referring still to the illustra-
tions of Fig. 2) will be of a polarity to block the
amplifier during the intervals CD and EP,
whereas the originally derived signal was effec-
tive to produce blocking during the interval DE.
Now it will be seen-that if the voltage wave from
which the control signal is derived is of the
triangular form shown at r and repeats itself
at the horizontal scanning frequency, the result
of applying the derived control signal to one
transfer circuit and its inverse to the other
transfer circuit, and combining the signals trans-
ferred by the two circuits, will be to insert a
portion of one signal into the other signal dur-
ing the time corresponding to the middle of

each scanning period. The new effect upon the.

picture produced is to insert a vertical section
from one picture.intoc the middle of the other,
the amount inserted depending, of course, on
the amplitude level at which the control signal
is derived. Thus by gradually varying the level,
a gradual fading of one picture into the other
may be obtained in the manner shown at a in
Fig. 1. The rate at which the fading occurs is
dependent upon the shape of the wave from
which the conirol signal is derived and the ra-
pidity with which the amplitude level is changed,
either of which may be chosen in any convenient
manner to obtain satisfactory results.

Fig. 3 is similar to Fig. 2 but illustrates the
results obtained by deriving the control signal
from a triangular wave v of vertical frequency.
One video signal is shown at w, another at z, and
the combined signal at y. The shaded portion on
the triangular wave shows the derivation of the
control signal and the {ransition points from one

wave to the other occur at H and K. The effect -

of this method is to insert a horizontal portion
of one picture intc the middle of the other, as
shown at ¢ in Fig. 1.

Having now described generally the methods
and results obtained by the invention, reference
may be had to the other figures illustrating the
equipment and circuits employed. Referring
first to Fig. 4, there is shown a block diagram
of that portion of a television transmitter which
employs specific apparatus according to the
method of the invention. 'Two separate video

channels are- shown and are designated by :
Roman numerals I and II on their respective

components which are labeled “Camera’ tube,”
“Video amplifier,” and “Blanking-out amplifier.”
The camera tubes I and II serve to generate the

two video signals which are amplified in the :

video amplifiers I and II and are then fed to the
blanking-out amplifiers I and II. Here they are
modified in the manner illustrated in Fig. 2 or
Fig. 3 and are subsequently fed to a combining

amplifier, as shown, where they are combined’

with each other and with the synchronizing sig-
nals from the source indicated, which also serves
to supply synchronizing signal to the respective
camers tube deflecting circuits. Here, too, the
background level is supplied in accordance with
the average light intensity of the picture or
scene televised. The combined signal may be
modulated upon a suitable carrier wave and fed
to an antenna ifor transmission. "Except for the
adaptation of the blanking-out amplifiers to the
purposes pf the present invention, as described
hereinafter, the aforesaid components of the sys-
tem of Fig. 4 are known devices which do not
require detailed illustration or description. The

other elements of the system are provided in
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accordance with the present invention and will
be described in detail.

For the purpose of generating a t{riangular
wave 2 of the same frequency as that of horizon-
tal scanning, it is convenient to make use of the
horizontal frequency blanking pulses { which are
derived from the synchronizing signal generator
and fed to a tringular voltage generator as
shown. The triangular wave thus generated may
be fed to a circuit which is commonly referred
to as a “microtome” because of its mode of
operation. The microtome, in accordance with
the control bias applied to it from the source
shown, performs the operation of “removing a
slice” of the triangular wave in the manner here-
inbefore described to produce the control signal.
Three different control signals are represented
at &, 4, and & and correspond respectively to
signals derived at high, intermediate, and low
levels with respect to the triangular waveform.
The signals thus obtained are not suitable for
immediate use in controlling the blanking-out
amplifier, since they possess sloping sides and
would tend to produce an intermixing of the two
signals, rather than a sharp change from one
signal to another, at the points corresponding
to D and E in Fig. 2 or the boundaries between
the picture sections as represented in Fig. 1. The
sighals are accordingly fed to a shaper which
improves their wave shape by steepening their
terminations as shown at 6, 7, and 8. The signals
thus obtained may be inverted and fed to one of
the blanking-out amplifiers in the original phase,
and to the other blanking-out amplifier in in-
verted phase. :

Considering the operation of the system as a
whole, it will be seen that by varying the level
at which the control signal is derived in the
microtome the two signals may be faded in and
out at will. It may be mentioned here that the
system is not necessarily restricted to the use
of two blanking-out amplifiers and thelr assoc-
ciated equipment. Any number may be employed
and the signal supplied to any one from its asso-
ciated camera tube may be made to replace any
other according to the method of the invention.

Having considered generally a complete sys-
tem, its various parts may now be considered in
detail. The following description of the detail
figures should be read in connection with the
block diagram of Fig. 4 as well as the ‘detailed
illustrations of the other figures. Referring first
to Fig. 5, which is a diagram of the triangular
voltage generator, the blanking pulses | are sup-
plied to the grid of the space discharge device
{0, the plate circuit of which includes a parallel
resonant circuit comprising a condenser {{, and
a variable inductor {2 and across which. is gen-
erated a sine wave voltage {3 in response to the
blanking pulses. The inductor {2 is made
variable in order that the phase of the sine wave
with respect to the occurrence of the blanking
pulses may be varied for reasons which will ap-
pear later. - Since it is preferred not to detune
this circuit too greatly, a further parallel circuit
comprising the condenser {4 and the variable in-
ductor {5 in the plate circuit of a second tube
16, may be employed to accomplish further shift-
ing of the phase. 'The sine wave is then fed
to the tube 17 which may have its bias so ad-
justed by means of the variable resistor {8 that

. it is operative to limit the amplitude of the sine

wave in one direction as shown at (9. A third
tube 28 whose bias is adjustable by means of the
resistor 21 limits the wave in the other direction
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thus producing a substantially square wave 22.
This is supplied through the tube 23 to a dis-
charge circuit comprising the resistor 24 and
the condenser 25, across which is developed the
triangular wave 2 which, after amplification in
the tube 26, appears across the resistive-
inductive load.

The microtome circuit of Fig. 4 is shown in
detail in Fig. 6. The waveform 2 from which
the control signal is to be derived, is supplied to
the grid of the tube 27 through a coupling con-
denser. The grid bias of this tube is made vari-
able to determine the level at which the control
signal is derived with respect to the axis of the
triangular wave. This may be accomplished
either manually by means of the potentiometer
28 or by the application of a suitable voltage from
any convenient source as will be explained later.
The operation of tube 27 is such that it passes
only that portion of the wave supplied to it which
exceeds a particular amplitude level determined
by the magnitude of the grid bias. Thus, there
are produced the decapitated wave forms shown
generally at 29, different degrees of decapitation

being shown. By means of a coupling condenser, :

the decapitated wave is supplied to the grid of
the tube 30 across the parallel combination of
a diode 31 and a resistor 32 which serves to re-
store to the wave the D. C. component removed
by the coupling condenser. The D. C. level is
represented by the dot-dash lines of the illus-
. tration 29. By means of the potentiometer
33, the cut-off of the tube 30 may be adjusted to
pass only that portion of the wave supplied to
its input which éxceeds the level determined by
this bias. This level is represented by the dashed
lines of the illustration 29. In the operation of
the device, it is merely necessary to manipulate
the potentiometer in order to vary the cut-off
levels of both tubes, although the operation of
the device may sometimes be improved by simul-
taneously varying the tap on the potentiometer
34. For convenience in simultaneous operation,
this potentiometer may be ganged with poten-
tiometer 28, as indicated by the broken line con-
necting the two. The wave produced by the
operation of the tubes 28 and 38 will be substan-
tially constant in amplitude regardless of the
level at which it is derived. However, due to the
varying durations of the successive portions of
this signal when the bias on the grid of the tube
21 is varied, and by reason of the action of the
condenser 85 in removing its D. C. component,
the signal so obtained will tend to vary up or

down with respect to the axis of zero signal as.

shown at 386. 'To avoid this there may be inter-
posed, as shown in Fig. 6, the diodes 37 and 38.
With suitable bias applied to these, by means of
the potentiometers 39 and 40 for example, they
act to restore the D. C. component to the signal.
One diode acts to prevent overswing in one di-
rection and the other to prevent overswing In
the oppousite direction. The resistance placed in
series with the diodes by sections of the poten-
tiometers 39 and 40 may be made large enough
to keep any appreciable current from flowing in
the diodes except on positive and negative signal
peaks when small current will flow until the
proper D. C. component has been restored. The
resulting signal is shown at 41, dashed lines being
used to indicate the manner in which position of
the signal of 36 is altered with respect to & fixed
axis denoted by the dash-dot lines.

An alternative and preferred form of a device
for producing the same result as that of Fig. 6 is

2,240,420

shown at Fig. 6A. Two triodes are used to select
the desired section from the wave 2 and are des-

" ignated vy the reference characters 27 and 30 as

(13

10

30

35

40

60

65

70

in Fig. 6. 'The cathodes of these tubes may be
connected together and a common cathode re-
sistor used as shown. The cut-off level in the
tube 21 is determined by the bias applied to its
grid from the potentiometer 28, That of the
tube 30 depends upon the setting of the poten-
tiometer and also upon the potential of its cath-
ode which in turn is a function of current in the
common cathode resistor. Current does not be-
gin to flow in this resistor until the signal applied
to the grid of the tube 271 has exceeded that
predetermined cut-off level. It then increases
until the cathode of the tube becomes sufficiently
positive to cut-off tube 30. Thus the cut-off of
both tubes is a function of the bias applied to
tube 27 and the output from the tube 30 will be
of substantially constant amplitude except insofar
as this may be modified by the tube character-
istics. Although capacitive coupling is shown in
Fig. 6A between tubes 2T and 30 this may be
omitted as shown in a similar circuit comprising
the tubes 42 and 43 in Fig. TA. Similar means
to those of Fig. 6 are used to restore the D. C.
component.

Although the signal 41 may be supplied directly
to the blanking-out amplifier to control the gain
thereof, it will be noted that the wave termina-
tions are not as steep as might be desired for
clear-cut fading. For this reason, they are fed
through a further mocrotome circuit (see Fig. 7
which is generally similar to that shown in Fig. 6
but which is not variable as to its cut-off levels.
For the purpose of {llustration, a signal 4ia is
illustrated which corresponds to the intermediate
signal of illustration 41. The circuit of Fig. 7
comprises the tubes 42 and 43 which need not
be described in detail, since their operation is
similar to that of the tubes 27 and 30 in Fig. 6.
The effect of this treatment is further to increase
the steepness of the wave-fronts in the control
signal, as shown by the illustrations 44 and #5.
This treatment may be repeated as many times
as necessary in order to obtain any degree of
steepness which might be desired.

Although it has not heretofore been mentioned
or shown, the control signal will have been sub-
jected to further distortion in the course of pass-
ing through these various wave-shaping circuits,
and the net result will be to produce the current
wave 44 in the plate circuit of the tube 43, which
is essentially rectangular but which has its alter-
nate corners rounded off as shown. By means of
a filter circuit which may comprise the con-
densers 46 and 47 and the inductor 48, the un-
rounded corners are rounded off in such a fashion
as to produce a wave which, after limitation in
both directions by means of the biased diodes 49
and 50, appears as the symmetrical wave form
shown at 45. )

An alternative form of wave-shaping circuit
which may be employed is shown in Fig. 7A,
which is substantially similar to that of Fig. 7
and operates in substantially the same manner.

As has already been observed, the control sig-
nal to be applied to one of the blanking-out am-
plifiers is conveniently obtained by inverting the
signal applied to the other. Theé phdase inverter

- whereby this is accomplished is shown in Fig. 8.

The control signal is applied, as shown, to the

. grid of the tube 51 which is loaded in its anode

75

circuit by means of the resistor 52 and in its
cathode circuit by means of the resistor 53. One
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of the slgnals is derived across the anode resistor
and, after being limited by means of the diodes
84 and B6, is applied to the grid-of the tube 56
and produces in this tube a current of the form
shown at §7. The cther signal is derived across
the cathode- resistor 83 and after similar treat-
ment by diodes 58 and 59 appears as & current
in the tube 60 of the form shown at 81, which is
the inverse of that shown at §7. 'The signals are
applied to the blanking-out ampliflers for pur-
poses of fading by completing the circuit to the
plates of the tubes 5 and 606 through the
switch 62. ’

. The blanking-out amplifier is shown in the.

schemsatic diagram- of Fig. 9. The amplifier it-
self comprises the tubes 63 and 64, the video sig-
nal 8 obtained from the camers tube being ap-
plied to the grid of the tube 68 and appearing
across the resistor 68 in its modified form 67
blanked out during the intervals 68 and §9, which
correspond to the return time, and during the
interval 7@ corresponding to that in which the
other signal is to be inserted. The tubes 71 and
72 serve as means for applying the bianking and
fading control signals across the resistor 73 in the
-cathode lead of the tube €3 to conirol the gain
thereof. The tube 18 serves to supply a signal
to the plate of the tube 64 which is effective to
balance out the blanking and fading control
pulses which come through the tube 83. 'The
manner in which this obtains is fully described
in Patent No. 2,081,127, issued May 18, 1937, to
P. J. Konkle, )

In general, the operation of the blanking-out
amplifier as here shown is as follows. The sig-
nal 68 includes the transients 75 which are pro-
duced at the end of each scanning line where
electronic scanning means are employed, and
which may appreciably exceed in amplitude any
of the peaks of video signal. It is desirable that
these transients be eliminated in order that syn-
chronizing signals may be inserted in these in-
tervals. In order to do this, the gain of the am-
plifier tube 63 is reduced to zero during the in-
terval by applying a suitable bias to the tube.
‘This may be done by applying blanking impulses
76 to the grid of tube 7! to thus increase the
positive voltage which appears across the resistor
73. The impulses 76 may be coincident with the
transients in the video signal and will tend to
increase the current in the resistor 78 thereby
effectively increasing the bias on the tube 63 and
reducing ifs gain. As explained in Patent No.
2,081,127 aforementioned, the impulses 76 will
appear as shown at 77 in the output of the tube
63 but are palanced out in the output of the tube
64 by virtue of the connection comprising the
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It has been found that there is a tendency for
the pulses not to balance out completely because
they are of variable duration and their direct
current component is removed by the coupling
condenser between the amplifier stages (for ex-
ample between the tubes 63 and 64). As a re-
sult the peaks of the signal applied to the grid
of the final ‘tube are not leveled whereby the
amplification in this tube varies with the average
value of the grid voltage. Since the amount by
which' this is varied is a function of the duration
of the pulses, it is possible to integrate the pulses
to obtain a gain control voltage which may be ap-
plled to the grid of the tubes to compensate for
this tendency by keeping the gain and hence the
pulse-size constant. The circuit for accomplish-~
ing this is shown in Fig. 94 where tube numbers
are made to correspond to those of ¥Fig, 9. The
pulses are supplied through an isolating resistor
88 to the time circuit comprising the resistor
81 and the condenser 82 which integrates them
to produce the required control voltage. This
may be supplied to the grid of the tube 84 from
the point 88. It will, of course, be understood

- that other means might be used for so controlling

the gain or aiternatively for restoring the D. C.
component. ;

As will be understood from the foregoing de-
scription, the modified video slgnals from the
blanking-out emplifiers (see Fig. 4) are com-
bined in the combining amplifier.

Having now described in detail the manner in
which fading may be obtained according to the
patiern a of Fig. 1 and the equipment which may
be employed to accomplish it, various other fad-
ing patterns shown in Fig. 1 may be given brief
consideration which will be sufficient to enable
a clear understanding by those skilled in the art.

At b in Pig- 1 is shown a form of fading in
which the new picture appears first at the two
sides of the screen and moves gradually toward
the center until the entire picture has been re-
placed. The same apparatus is used as is used to

" obtain the pattern ¢ the difference being achieved
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tube 14 whereby impulses of opposite polarity,

shown at 78, are supplied to the plate of tube §4.

In accordance with the method of this inven-
tion, a further blanking impulse 79 is introduced
during some portion of the scan for the purpose
mentioned. - This signal may be applied to the
tube 72 and produces results similar to those pro-
duced by the blanking impulses 76, thus blanking
out the video signal 67 during the interval 70. In
the practice of the invention, of course, the
‘pulses 78 may be of variable width and may be
obtained in the manner hereinbefore described
in connection with Figs. 5 to 8. 'These pulses also
are transmitted by the tube 63 and would appear
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in the output of the tube 68 were it not for the .

fact that the pulses supplied from tube 74 balance
them out in the manner described and shown at
17 and 78,

75

by merely shifting the phase of the saw-tooth
signal shown at 2 in Fig. 5 with respect to the
video signal. This shift is most readily obtained
by transposing connections to the phase inverter
of Fig, 8. \

Fading of the type shown at ¢ in PFig. 1 is ob-

tained by commencing the blanking in the middile
of a vertical scan and gradusally broadening it to
include the whole scan. This is accomplished in
the manner above described using, however, sig-
nals of vertical frequency rather than signals of
horizontal frequency, according to the method of
Fig, 3. :
- Fading of the type shown at d in Fig, 1 is ob-
tained by shifting the phase of the vertical fre-
quency wave with respect to the video signal, so
that the peaks of the triangular wave. oceur at
the ends rather than at the middle of the ver-
tical scan. The shift may be produced in the
same way as explained above.

A pattern such as that shown at e in Pig. 1 re-
sults when both the blanking signal used to ob-
tain pattern ¢ and that used to obtain pattern ¢
are applied to the fading tube, ’

The pattern f obtains when blanking of the
types used in b and & are combined.

To obtzin the pattern g the fading signal is
derived from a saw-tooth wave rather than from
a triangular wave with the result that the new
picture starts from one side and moves across
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to the other. The saw-tooth wave may be gen-
erated in response to horizontal blanking pulses
by using the circuit shown in Fig. 10 in which a
condenser 84 is alternately charged through the
resistor 85 and discharged through the tube 86
to form a saw-tooth voltage 87 which is subse-
quently amplified by the tube 88 and appears as
shown at 89.

A saw-tooth wave of vertical frequency would
yield a signal which would produce fading of the
type shown at h in Fig. 1; a combination of sig-
nals derived from both horizontal and vertical
frequency saw-tooth waves would give the pat-
tern i; and a combination obtained from a ver-
tical frequency saw-tooth and a horizontal fre-
quency triangular wave would give that of j.

In order to obtain the pattern k, a triangular
wave.of double the horizontal frequency is used
which may be obtained from a triangular wave
of horizontal frequency by applying if to the cir-
cuit shown in Fig. 11 which accomplishes a full-
wave rectification of the wave. This is done by
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feeding the horizontal frequency wave 90 to the

grid of the tube 81 which acts as a phase in-
verter. A triangular wave of the same phase is
taken across the cathode load resistor 92 and one
of opposite phase across the resistor 93 in the
anode circuit. These are rectified by the diodes
84 and 95 and add across the resistor 96 to give
the double frequency wave 97.

In a similar manner a wave of double the ver-
tical frequency might be obtained and from it a
tading signal derived to give the pattern shown
at ! in Fig. 1.

A combination of such signals produced from ¢

both vertical and horizontal frequency waves will
give the pattern m. i

As has heretofore been explained, the gradual
transition from one picture to another is ob-
tained by changing the D. C. bias applied to the
grid of the tube 21 in the microtome circuit
shown in Fig. 6, where a variable voltage divider
28 is provided for doing this manually. It will be
seen that sutomatic means, such as a time cir-
cuit or any other suitable device, may be em-
ployed to accomplish this, as shown schematically
in Fig_ 4 and labeled “Fading confrol.’ By caus-
ing this control to vary in a manner which bears
a predetermined time relation to the video sig-
nal, it is possible to obtain additional interesting
and useful -fading patterns. For example, by
applying a fading control wave which comprises
a vertical frequency wave of a particular shape
and a gradually increasing D. C. component, fad-
ing patterns may be obtained such as those shown
at n to ¢ in Fig. 1. The pattern shown at n
is produced when the fading control signal is s
triangular wave of vertical frequency. The new
picture appears in the form of & parallelogram
whose size increases as the D. C. bias component
is increased.

The apparatus employed for this purpose is
shown in Fig. 12. The vertical frequency saw-
tooth source shown may comprise a circuit the
same as that of Fig. 5 except that it would be
actuated by vertical frequency pulses supplied to
the grid of tube 10. To the vertical frequency
sawtooth shown at 98 in Fig. 12 might be added
a D. C. component obtained from the potentiom-
eter 99 and represented by the dashed line at
100. By varying the magnitude of this com-
ponent at a relatively slow rate by comparison
with the vertical scanning frequency, the wave-
form 101 would be produced and could be used
to control the bias applied to the grid of the tube
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21 of Flg. 6. When this is desired, the poten-
tiometer 28 would be removed and its movable
contact connected instead to the terminal 102
of the device of Fig. 12.

The pattern o of Fig. 1 obtains when the ver-
tical frequency sawtooth source of Fig. 12 is
replaced by a source of a vertical frequency wave
of parabolic form; that of p when the wave is of
sawtooth form but displaced in phase; and that
of ¢ when it is of exponential form. .

Although the invention has been described
with particular reference to its application in a
television system, and although various specific
forms of apparatus have been shown and de-
scribed whereby the method of the invention may
be practiced, it will be understood, of course,
that the invention is not limited thereto. Briefly
stated, the invention comprises the method of
deriving control signals of varying duration in
which the duration of the derived control signal
is equal to the length of time during which a
wave signal of predetermined form exceeds a par-
ticular amplitude level determined in accordance
with the instantaneous value of another signal
varying in a predetermined manner with time.
It also contemplates the use of such a control
signal to control the gain of an amplifier or other
signal transfer means.

I claim:

i. In an electrical signalling system, a source
of an intelligence signal, means for utilizing said
signal, a controllable signal transfer means con-
nected between said source and said utilization
means, & source of a wave signal whose form is a
predetermined function of time, means for de-
riving from said wave & control signal compris-
ing controlling impulses whose durations are
substantially determined by the intervals during
which said wave exceeds a particular amplitude
level, means for applying said derived control
signal to said signal transfer means thereby to
control the transfer of said intelligence signal,
and means for varying said amplitude level
thereby to vary the durations of said controlling
impulses as a function of the form of said wave
and the amplitude of said level, whereby the
durations of the time intervals during which said
signal transfer means is operative to transfer
said intelligence signal are controlled.

2. In an electrical signalling system, a source
of an intelligence signal, means for utilizing said
signal, a controllable signal transfer means con-
nected between said source and said utilization
means, & source of a wave signal whose form
is & predetermined function of time, means for
selecting a portion of sald wave with reference
to a particular amplitude level, means for deriv-
ing from said selected portion a control signal
comprising controlling impulses whose durations
are substantially determined by the amplitude
level with reference to which said portion is se-
lected, ‘means for applying said derived control
signal to said signal transfer means-thereby to
control the transfer of said intelligence signal,
and means for varying said amplitude level
thereby to vary the durations of said controlling
impulses as a function of the form of said wave
and the amplitude of said level, whereby the
durations of the time intervals during which said
signal transfer means is operative to transfer
said intelligence signal are controlled.

3. In an electrical signalling system, a source
of an intelligence signal, means for utilizing said
signal, a controllable signal transfer means con-
nected between said source and said utilization
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mmeans, a source of a wave signal whose form is
8 predetermined function of time, means for se-
lecting g slice of said wave at an amplitude level
determined with reference to the time axis of
said wave, thereby to derive a control signal com-
prising controlling impulses whose durations are
substantially determined by the amplitude level
at which said slice is selected, means for apply-
ing said derived control signal to said signal
transfer means thereby. to control the transfer
of said intelligence signal, and means for vary-
ing said amplitude level thereby to vary the dura-
tions of said controlling impulses as a function
of the form of sald wave and the amplitude of
said level, whereby the durations of the time in-
tervals during which said signal transfer means
is operative to transfer said intelligence signal
" are controlled.

4. In an electrical signalling system, g source
of an Intelligence signal, means for utilizing said
signal, a controllable signal transfer means con-
‘nected between said source and said utilization

- means, & source of a wave signal whose form is g
predetermined function of time, means for de-
riving from said wave a portion thereof exceed-
ing a particular amplitude level, means for sup-
plying a D. C. component to sald derived por-
tion, means for selecting s portion of the result-
ing signal with reference to a second amplitude
level, thereby to derive a control signal compris-
ing controlling impulses whose durations are de-
termined by the said amplitude levels, means for
applying said derived control signal to said sig-
nal transfer means thereby to controi the trans-
fer of said intelligence signal, and means for
© varying said first amplitude level thereby to vary
the durations of said controlling impulses as a
function of the form of said wave and the ampli~
tude of said level, whereby the durations of the
time intervals during which said signal transfer
means is operative to transfer said intelligence
signal are controlled.

5. In an electrical slgnalling system, a source
of an intelligence signal, means for utilizing said
signal, a controllable signal transfer mesns con-
nected between said source and said utilization
means, a source of a wave signal whose form is
a predetermined funciion of time, means for de-
riving from said wave a control signal comprising
confrolling impulses whose durstions are sub-
stantially determined by the intervals during
which said wave exceeds a particular amplitude
level, means for supplying a D. C. component to
said derived signal, means for applying said de-
rived control signal {o said signal transfer means,
thereby to control the transfer of said intelli-
gence signal, and means for varying said ampli-
tude level thereby to.vary the durations of said
controlling impulses as o function of form of
said wave and the amplitude of said level, where-
by the durations of the time intervals during
which said signal transfer means is operative to
transfer said intelligence signal are controlled.

6. In an electrical signalling system, a source
of an intelligence signal, means for utilizing said
signal, a controllable signal transfer means con-
nected between said source and said utilization

. means, g source of a wave signal whose form is a
predetermined function of time, means for de-
riving from said wave a control signal compris-
ing controlling impulses whose durations are
substantially determined by the intervals during
which said wave exceeds a particular amplitude
level, said last-named means having an inherent
frequency response characteristic such as to
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produce unsymmetrical controlling impulses,
means for applying said derived control signal -
to sald signal transfer means thereby to control
the transfer of said intelligence signal, said last-
named means including a wave fllter designed
to attenuate certain frequency components of
sald control signal whereby the controlling im-

. pulses supplied to seid signal transfer means are
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substantially symmetrical, and means for vary-
ing sald amplitude level thereby to vary the
durations of said controlling impulses as & func-
tion of form of said wave and the amplitude of
sald level, whereby the durations of the time
Intervals during which sald signal transfer means
is operative to transfer said intelligence signal
are controlled. .

7. In- an electrical signalling system, a plu-
rality of signal transfer means each adapted to

transfer a different intelligence signal to a com-

mon signal utilization means, a source of a wave
signal whose form is a predetermined function of
time, means for deriving from sald wave a control
signal comprising controlling impulses whose du~-
ratlons are substantially determined by the inter-"
vals during which said wave exceeds g particular
amplitude level, phase inverter means supplied
with said derived signal for producing a second
control signal comprising controlling impulses
whose durations are substantially determined by
the intervals during which said wave fails to ex-
-ceed said amplitude level, means for applying said
first control signal to one of said transfer means
to control the transfer of the intellizence signal
therein, means for gpplying said second control
signal to another of said transfer means to con-
trol the transfer of the intelligence signal there-
in, and means for varying said amplitude level
thereby to vary differentially the durations of said
controlling impuises of the respective control
signals as a function of the form of said wave and
the amplitude of said level, whereby a gradual
transition may be effected to render one or the
other of said transfer means operable selectively.

8. In an electrical signalling system, a source
of an intelligence signal, means for utilizing said
signal, a controllable signal transfer means con-
nected between said source and said utilization
means, a source of & wave signal whose form is
a predetermined function of time, means for se-
lecting a portion of said wave exceeding a par-
ticular amplitude level, means for limiting the
amplitude of said selected portion to produce a
control signal comprising controlling impulses
whose durations are substantially determined by
said amplitude level, means for applying said
derived control signal to said signal transfer

" means thereby to control the transfer of said in-
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telligence signal, and means for varying said
amplitude level thereby to vary the durations of
said controlling impulses as a function of the
form of said wave and the amplitude of said level,

- whereby the durations of the time intervals dur-

ing which said signal trensfer means is operative
to transfer sald intelligence signal are controlled.

8. In an electrical signalling system, a source
of an intelligence signal, means for utilizing said
signal, & controllable signal transfer means con~
nected between said source and said utilization
means, a source of g wave signal whose form is
a predetermined function of time, means for se-
lecting a portion of said wave exceeding a partic-
ular amplitude level, means for imiting the am-
plitude of said selected portion to produce a con-
trol signal comprising controlling impulses whose
durations are substantially determined by said
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amplitude level, capacitive means coupling said
two last-named means, means interposed be-
tween said coupling means and said limiting
means for supplying a D. C. component to said
‘selected portion, means for applying said derived
control signal to said signal transfer means there-
by to control the transfer of said intelligence sig-
nal, and means for varying said amplitude level
thereby to vary the durations of said controlling
impulses as a function of the form of said wave
and the amplitude of said level, whereby the du-
rations of the time intervals during which said
. signal transfer means is operative to transfer said
intelligence signal are controlled.
" 10. In an electrical signalling system, a source
of an intelligence signal, means for utilizing said
signal, a controllable signal transfer means con-
nected between said source and said utilization
means, a source of a wave signal whose wave form

is a predetermined function of time, means in- o

cluding a space discharge device for deriving from
said wave a control signal comprising con-
trolling impulses whose durations are substan-
tially determined by the intervals during which
said wave exceeds a particular amplitude level
- determined by the bias applied to said device,
means for applying said derived control signal to
said signal transfer means thereby to control the
transfer of said intelligence signal, and means
for varying the bias applied to said space dis-
charge device thereby to vary the durations of
said controlling impulses as a function of the
form of said wave and the amplitude of said level,
whereby the durations of the time intervals dur-
ing which said- signal transfer means is oper-
ative to transfer said intelligence signal are con-
trolled.
11. In a television system in which a television
. signal is produced by a process of horizontal and
vertical scanning of the object to be televised
at different scanning frequencies, a source of a
television signal, means for utilizing said signal,
a controllable signal transfer means connected
between said source and said utilization means,
a source of a wave signal of predetermined form
periodically recurrent at one of said frequencies,
means for deriving from said wave a control sig-
nal comprising controlling impulses whose dura-
tions are substantially determined by the inter-
vals during which said wave exceeds a particular
amplitude level, means for applying said derived
control signal to said signal transfer means
thereby to control the transfer of said television
signal, and means for varying said amplitude
level thereby to vary the durations of said con-
trolling impulses as a function of the form of
said wave and the amplitude of said level, where-

by the durations of the time intervals during’
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means thereby to control the transfer of sald
television signal, means for varying said ampli-
tude level periodically at the vertical scanning
frequency, and manually-controlled means for
varying: the average amplitude of said level,
thereby to vary the durations of said controlling
impulses as a function of the form of said wave
and the amplitude of said level, whereby the
durations of the time intervals during which said
signal transfer means is operative to transfer
said television signal are controlled.

13. In an electrical signalling system including
a source of an intelligence signal, means for
utilizing said signal, and a controllable signal
transfer means connected between said source
and said utilization means, the method of con-
trolling the transfer of said intelligence signal
by said transfer means which comprises generat-
ing a wave signal whose wave form is a predeter-
mined function of time, deriving from said wave
a control signal comprising controlling impulses

- whose durations are substantially determined by
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which said signal transfer means is operative to .

transfer said television signal are controlled.
12. In a television system in which a television
signal is produced by a process of horizontal and
vertical scanning of the object to be televised at
different scanning frequencies, a source of a
television signal, means for utilizing said signal,
a controllable signal transfer means connected
between said source and said utilization means,
a source of & wave signal of predetermined form
periodically recurrent at the horizontal scanning
.frequency, means for deriving from said wave a
- control signal comprising controlling impulses
whose durations are substantially determined by
the intervals during which said wave exceeds a
particular amplitude level, means for applying
said derived control signal to said signal transfer
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the intervals during which said wave exceeds a
particular amplitude level, applying said derived
control signal to said transfer means thereby to
control the transfer of said intelligence signal,
and varying said amplitude level thereby to vary
the durations of said controlling impulses as a
function of the form of said wave and the ampli-
tude of said level, whereby the durations of the
time intervals during which said signal transfer
means is operative to transfer said intelligence
signal are controlled.

14. In an electrical signalling system including
a plurality of signal transfer means each adapted
to transfer a different intelligence signal to a
common signal utilization means, the method of
controlling the transfer of different intelligence
signals by their respective transfer means which
comprises generating a wave signal whose form
is a predetermined function of time, deriving
from said wave signal a control signal compris-
ing controlling impulses whose durations are sub-
stantially determined by the intervals during
which said wave exceeds a particular amplitude
level, inverting the phase of said derived signal
to produce a second control signal comprising
controlling impulses whose durations are sub-
stantially determined by the intervals during
which said wave fails to exceed said amplitude
level, applying said first control signal to one of
said transfer means to control the transfer of the
intelligence signal therein, applying said second
control signal to another of said transfer
means to control the transfer of the intelligence
signal therein, and varying said amplitude level
thereby to vary differentially the durations of
said controlling impulses of the respective control
signals as a function of the form of said wave
and the amplitude of said level, whereby a grad-
ual transition may be effected to render one or
the other of said transfer means operable se-
lectively.

15. In a television system in which a television
signal is produced by a process of horizontal and
vertical scanning of the object to be televised at
different scanning frequencies, and including a

‘controllable signal transfer means adapted to

transfer the television signal, the method of con-
trolling the transfer of the television signal by
said transfer means which comprises generating
a wave signal of predetermined form periodically
recurrent at one of said scanning frequencies,

- deriving from said wave a control signal com-

prising controlling impulses whose durations are
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substantially determined by the intervals during

which gaid wave exceeds & particular amplitude.

level, applying said derived control signel to said
transfer means thereby to control the transfer
of said television signal, and varying said ampli-
tude level thereby to vary the durations of sald

b

controlling impulses as & function of the form of
zaid wave and the amplitude of said level, where-
by the durations of the time intervals during
which zaid signal transfer means is operative to
transfer said television signal are controlled..
BERNARD E. SCENITZER.



