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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 EF, 
whereas the originally derived signal Was effec 
tive to produce blocking during the interval DE. 
Now it Will beseen 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 into 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 control 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 ar, and 
the combined signal at y. The shaded Portion on 
the triangular wave shows the derivation of the 
control signal and the transition points from One 
wave to the other occurat Hand K. The effect 
of this method is to insert a. horizontal portion 
of one picture into the middle of the other, as 
shown at c 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 wideo 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 
camera 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 for transmission. Except for the 
adaptation of the blanking-out amplifiers to the 
purposes gf 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 descrbed in detail. 
For the purpose of generating a triangular 

wave 2 of the same frequency as that of horizon 
tal scanning, it is convenient to make use of the 
horizontal frequency blanking pulses l 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 “microtomeº 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 “remowing a. 
slice' of the triangular wave in the manner here 
inbefore described to produce the control signal. 
Three different control signals are represented 
at 3, 4, and 5 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 
amplifler, 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 
signals are accordingly fed to a shaper which 
improves their wave shape by steepening their 
terminations as shown at 6, , and 6. 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 amplifler in in 
verted phase. 

Considering the Operation of the System as 8. 
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 their asso 
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 i are Sup 
plied to the grid of the Space discharge device 
ß, the plate circuit of which includes a p2rallel 

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 6 and the variable in 
ductor 5 in the plate circuit of a Second tube 
6, may be employed to accomplish further shift 

ing of the phase. The Sine Wave is then fed 
to the tube 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 20 whose bias is adjustable by means of the 
resistor 2 limits the Wave in the other direction 



4 
thus producing a. substantially Square wave 22. 
This is supplied through the tube 23 to a dis 
charge circuit comprising the resistor 2 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 bederived, is supplied to 
the grid of the tube 21 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 2 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 3 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 exceeds 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 
3. 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 30 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 
2 is Varied, and by reason of the action of the 
condenser 35 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 36. 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 ln 
the Opposite 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 a 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 
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shown at Fig. 6A. TWo triodes are used to Select 
the desired section from the wave 2 and are des 
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ignated 10y the reference characters 2 and 30 as 
in Fig. 6. The cathodes of these tubes may be 
connected together and a common cathode re 
Sistor USed as Shown. The cut-of level in the 
tube 2 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 fioW in this resistor until the signal applied 
to the grid of the tube 2 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 exceptinsofar 
as this may be modified by the tube character 
istics. Although capacitive coupling is shown in 
Fig. 6A between tubes 27 and 30 this may be 
omitted as shown in a similar circuit comprising 
the tubes 42 and 43 in Fig. 7.A. Similar means 
to those of Fig. 6 are used to restore the D. C. 
COmpOnent. 
Although the signal 4 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 illustration, a signal 4la is 
illustrated which. corresponds to the intermediate 
signal of illustration 4. 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 45. 
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 of 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. The phase inverter 
whereby this is accomplished is shown in Fig. 8. 
The control signal is applied, as shown, to the 

- grid of the tube 5 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 signalsis derived acrossthe anode resistor 
and, after being limited by means of the diodes 
54, and 55, is applied to the grid-of the tube 56 
and produces in this tube a current of the form 
shown at 5. The other signal is derived across 
the cathode resistor 53 and after similar treat 
ment by diodes 58 and 59 appears as a current 
in the tube 60 of the form Shown at , Which is 
the inverse of that shown at 5. The Signals are 
applied to the blanking-out amplifiers for PUr 
poses of fading by completing the circuit to the 
plates of the tubes 56 and 60 through the 
Switch 62. 
The blanking-out amplifier ls ShoWn in the 

schematic diagram of Fig. 9. The amplifier it 
self comprises the tubes 63 and öß, the Vide0 slg 
nal 65 obtained from the camera. tube being ap 
plied to the grid of the tube 63 and appearing 
across the resistor 66 in its modified form 6 
blanked Out during the intervals S8 and 89, Which 
correspond to the return time, and during the 
interval 10 corresponding to that in Which the 
other signal is to be inserted. The tubes and 
72 serve as means for applying the blanking and 
fading control signals across the resistor 3 in the 

I cathode lead of the tube 63 to control the gain 
thereof. The tube & Serves to Supply a Signal 
to the plate of the tube 66 which is effective to 
balance out the blanking and fading control 
pulses which come through the tube 63. 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 65 includes the transients 5 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 hat 
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 to thuS increase the 
positive voltage which appears acroSS the resistor 
3. The impulses 76 may be coincident With the 

transients in the Video signal and Will tend to 
increase the current in the resistor 3 thereby 
effectively increasing the bias on the tube 63 and 
reducing its gain. AS explained in Patent No. 
2.081,127 aforementioned, the impulses 6 Will 
appear as shown at T in the Output of the tube 
63 but are balanced out in the output of the tube 
Sß 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 amplifler stages (for. ex 
ample between the tubes 63 and 6ß). As 8. re 
Sult the peaks of the signal applied to the grid 
of the final tube are not leveled Whereby the 
amplification in this tube varieswith 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 
t0 obtain again control Voltage Whichmay beap 
plied to the grid of the tubes to compensate Kor 
ühls tendency by keeping the gain and herace the 
pulse-Size constant. The circuit for accomplish 
ing this is shown in Fig. 9A where tube numbers 
are made to correSpOnd to those of Fig. 9. The 
pulses are supplied through an isolating resistor 
80 to the time circuit, comprising the resistor 
8 and the condenser 82 which integrates them 
to produce the required control Voltage. This 
may be Supplied to the grid of the tube §ß from 
the point 88. It Will, of course, be understood 
that other means might be usedforso controlling 
the gain or alternatively for restoring the D. C. 
compOnent. ..“ 

As will be understood from the foregoing de 
SCription, the modified Video Signals from the 
blanking-Out amplifiers (see Fig. 4) are com 
bined in the combining amplifler. 
HaVing noW deScribed in detail the manner in 

Which fading may be obiained according to the 
pattern a of Fig. 1 and the equipment which may 
be employed to accomplish lt, 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 Fig.° 1 is shown a form of fading in 

which the new picture appears first at the two 
Sides O?t ühe 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 patternathe difference beingachieved 

50 

tube 1ß whereby impulses of opposite polarity, 
Shown at 8, are supplied to the plate of tube 6ß. 

In accordance With the method of this in Ven 
tion, a further blanking impulse 9 is introduced 
during Some portion of the Scan for the purpOSe 
mentioned. This signal may be applied to the 
tube 12 and produces results Similar to those Pro 
duced by the blanking impulses 6, thus blanking 
out the Video signal 67 during the interval 9. In 
the practice of the invention, of course, the 
pulses 79 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 
in the output of the tube 66 were it not for the 
fact, that the pulses supplied from tube balance 
them out in the manner described and shown ab 
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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 c in Fig. 1 is ob 

tained by Commencing the blanking in the middle 
of a vertical scan and gradually 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 
üained by shifting the phase of the vertical fre 
quency Wave With respect to the video signal, so 
that the peaks of the triangular wave occur 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 Fig. 1 re 

Sults When both the blanking signal used to ob 
tain pattern a and that used to obtain pattern c 
are applied to the fading tube. 
The pattern f obtains when blanking of the 

types used in b and d are combined. 
To obtain 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 



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 it to the cir 
cuit shown in Fig. 11 which accomplishes a full 
Wave Tectification of the Wave. This is done by 
feeding the horizontal frequency Wave 90 to the 
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grid of the tube 91 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 
94 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 8, 
fading signal derived to give the pattern shown 
at l in Fig. 1. 

A. combination of such signals produced from : 
both vertical and horizontal frequency Waves Will 
give the pattern m. 
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 2T 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 automatic 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 control.º 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 beobtained such as thOSe shown 
at n to q in Fig. 1. The pattern shown at n 
is produced when the fading control signal is a, 
triangular Wave Of Vertical frequency. The new 
picture appears in the form of a 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 
00. 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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2T of Flg. 6. When this is desired, the poten 
tiometer 28. Would be removed and its movable 
contact connected instead to the terminal 02 
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 q when it is of exponential form. . 
Although the in Vention 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 orother 
signal transfer means. 

I claim: 
1. 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 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, 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, a Source of a Wave Signal whose form 
is a predetermined function of time, means for 
Selecting a portion of Said 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 
leWel 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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means, a source of a wave signal whose form is 
a predetermined function of time, means for se 
lecting a 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 said wave and the amplitude of 
said level, whereby the durations of the time in 
tervals during which Said signal üransfer Means 
is operative to transfer said intelligence signal 

| are controlled. 
4. 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 w8ve signal whose form is 8 
| 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 Said derived por 
tion, means for selecting a 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 O said sig 
nal transfer means thereby to control the trans 
fer of Said intelligence Signal, 2nd means for 

" varying said first amplitude leyel thereby to Vary 
the durations Of Said Controlling impulses 8.S. 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 signalling system, 2, source 
of an intelligence signal, means for Utilizing Said 
signal, a controllable signal transfer Uleans con 
nected between Said Source and said utilization 
means, a source of a wave signal whose form is 
a predetermined function of time, means for de 
riving from said wave a control signal comprising 
controlling impulses WhOSe durations 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 to 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 a 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 8nd Said utilization 

.. means, a 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 inhererit 
frequency response characteristic such as to 

5 

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 
said control signal whereby the controlling im 

| pulses supplied to said signal transfer means are 
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substantially symmetrical, and means for vary 
ing said amplitude level thereby to vary the 
durations of said controlling impulses as a func 
tion of form of said wave and the amplitude of 
said level, whereby the durations of the time 
intervals during which said signaltransfermeans 
is operative to transfer said inteiligence signal 
are controlled. 

?. In an electrical signalling system, a plu 
rality of Signal transfer means each adapted t0 
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 said Wave a Control 
signal comprising controlling impulses whose du 
rations are SUbstantially determined by the inter 
vals during which said wave exceeds a 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, meansfor applying Said 
first control signal to one of said transfer means 
to control the transfer of the intelligence signal 
therein, means for applying 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 differeatially the durations of Said 
controlling impulses of the respective control 
signals as a fUnction of the folm of Said Wave and 
the amplitude of Said leyel, Whereby a gradual 
transition may be effected to render One or the 
other of Said transfer Neans Operable Selectively. 

S. In an electriC2 signalling System, 2, SOUrce 
of an intelligence signal, means for utilizing Said 
signal, a controllable signal transfer means con 
nected betWeen Said SOUrce and said utilization 
Ileans, a Source of a WaWe Signal whose form is 
a predetermined function of time, means for se 
lecting a portion of Said Wave exceeding a par 
ticular amplitude leWel, 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 transfer means is operative 
to transfer Said intelligence signal are controlled. 

9. 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, 8 Source of a 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 limiting 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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Substantialls determined by the intervals during 
Whdch said wave exceeds 8 particular amplitude 
level, applying said derived control signal to said 
transfer means thereby to control the transfer 
Of Sald television signal, and Varying said anpli 
tude 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, where 
by the durations of the time intervals during 
which zald Signal transfer means is operative to 
ransfer Said teleVision signal are controlled. 

BERNARD 9. SCHNITZER. 


