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The present invention relates to a television 
transmitting system and, more particularly, to 
systems wherein the television field or frame fre 
quency does not bear a harmonic or a sub-har 
monic relationship to the power line frequency. 

In present television systems an optical image 
of the object or scene to be transmitted is pro 
jected upon the light responsive electrode and 
the television camera. An electrical charge 
image is produced on the electrode as a result 
of the variations in the light intensity of the 
optical image and the light responsive electrode 
or some other electrode bearing a charge image 
is scanned by a focused cathode ray beam in 
order to produce a series of picture signals. For 
the scanning operation the cathode ray beam is 
deflected in mutually perpendicular directions at 
different related rates in order that the charge 
inage of the light responsive electrode may be 
scanned in a systematic manner. 
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When the television camera is used in an in 

door studio, artificial lighting must, of course be 
used, and inasmuch as most electrical power is 
now distributed at 60 cycles alternating current, 
then naturally the sources of studio lighting are 
energized from the 60 cycle power. In virtually 
all lighting devices which operate on a 60 cycle. 
power line some fluctuation is present in the 
light supplied, the fluctuation rate being double 
the power line frequency. This fluctuation in 
light intensity is present in incandescent lights, 
even of relatively high power, and even where 
the thermal lag is appreciable. If, on the other 
hand, mercury discharge lamps are used as a 
source of light, or, if fluorescent sources are used 
as a source of light, then naturally there will 
exist a considerable variation in light intensity 
and the light intensity will fluctuate at the rate 
of 120 fluctuations per second (for single phase 
operation). . . . . 

If the television transmitting tube is operated 
in such a manner that the scanning rate in fields 
per second corresponds to, or is a multiple or 
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sub-multiple of the power line frequency, then 
this variation in light intensity in the studio is 
not particularly objectionable, since the varia 
tion for each successive field or frame remains 
relatively constant and fixed in position with 
respect to any particular portion of the picture 
area. Variation in brilliancy of the illumina 
tion source will naturally cause a variation in 
signal strength, but this variation in signal 
strength may be removed or compensated for in 
the dark spot correction circuit which is nor 
mally provided in television transmitting sys 
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tems. By an adjustment of the dark spot cor 
recting network the variation in picture signal 
strength may be compensated for and the spur 
ous signals may be effectively removed. 

If, however, the deflection rate or scanning 
rate at which the television camera is operated 
does not bear a harmonic or sub-harmonic re 
lationship to the frequency of the alternating 
current power line, then the variations in light 
intensity in the studio are quite objectionable 
and, unless removed, appear as light and dark 
horizontal bands that move vertically across the 
receiver screen. The rate of progressive or retro 
gressive movement is naturally a function of 
the relative frequencies at which the television 
fields repeat, as compared with the power line 
Current alternations. 
One purpose of the present invention, there 

fore, is the provision of the means and apparatus 
whereby spurious signals which are introduced 
into the video signal series may be compensated. 
Another purpose of the present invention re 

sides in the provision of means whereby a tele 
vision camera may be operated asynchronously 
with respect to the alternating current power 
line frequency, without objectionable spurious 
effects. 
When the television camera is operated asyn 

chronously with respect to the frequency of the 
alternating current power line, two spurious 
signals are, in fact, introduced. One effect of 
the variation in light intensity appears as an 
amplitude modulation of the video signals at a 
rate corresponding to twice the power line fre 
quency so that the video or picture signals vary 
in intensity in accordance with the pulsations 
in the light emitted from the studio light sources. 
Another spurious signal which is introduced in 
the video signal series is the double power line 

40, frequency signal component, which naturally 
must be removed from the video signal series. 
This spurious signal is also at double the power 
line frequency and inasmuch as the video signal 
spectrum extends from substantially zero fre 
quency to frequencies of the order of 4 or 5 
megacycles per second or higher, naturally the 
double power line frequencies, which are in 
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troduced by reason of the variable intensity light 
source, are transmitted along with the actual 
picture signals. 
Another purpose of the present invention, 

therefore, resides in the provision of means 
whereby the undesired amplitude modulation of 
the picture signals may be removed. . 

Still another purpose of the present invention 

  



resides in the provision of means whereby the 
spurious double power line frequency signals 
may be removed from the picture signal series. 
A still further purpose of the present inven 

tion resides in the provision of a relatively sim 
ple circuit together with means whereby com 
pensating voltages may be applied in varying de 
grees and in selectable polarity in order to prop 
erly compensate for the undesired effects which 
are introduced by reason of the asynchronous 
operation of the television transmitter. 
A further purpose of the present invention re 
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sides in the provision of means whereby the gain 
or amplification factor of one of the amplifying 
tubes for the picture signal series may be varied 
at double the power line frequency in order to 
compensate for the undesired amplitude modula 

-tion of the picture signals. 
still other purposes and advantages of the 

present invention will become more apparent to 
those skilled in the art from the following speci 
fication and claims, particularly when consid 
ered in connection with the drawing wherein: 

Figure 1 schematically represents one form of 
the present invention and, 

Figure 2 shows a curve representing the oper 
ating characteristic of a picture signal amplify 
ing tube. 

Referring now to the drawing, and particular 
ly to Figure 1, a television transmitting camera 
is shown schematically at and the camera 
necessarily includes a television transmitting 
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ously impair the quality of the reproduced image 
in many practical cases. 

In order to compensate for the undesired sig 
nals which are introduced by reason of asynchro 
nous operation of the television camera a photo 
tube 25 is provided. This photo-tube or light 
responsive tube is positioned in the studio and 
preferably relatively adjacent the television 
camera in order that the light which is per 
mitted to strike the photo-cathode of the photo 
tube is substantially the same as the light which 
is used in the television transmitting camera. 
Accordingly, the output from the photo-tube will 
bear a direct relationship to the fluctuations in 
light intensity of the studio light source 4. In 
asmuch as the fluctuations of the produced light 
in most cases will not vary sinusoidally or will 
not correspond to the wave form of the power 
line frequency, it is desirable to derive correc 

20 tion control potentials from the photocell 25. 
The variations in potentials which are derived 
from the photo-tube and which are a result of 
the variations in the studio lighting are applied 
to an amplifier 26 for amplification and are, in 

25 turn, impressed upon the control electrode of 

tube, together with a lens system for projecting 
an optical image of the subject matter or scene 
to be transmitted upon a light responsive elec 

tube 28. The tube 28 includes, in addition to 
the control electrode, a cathode and an anode, 
and in order to maintain the anode positive with 
respect to its cathode a load resistance 30 is con 

30 nected between the anode and a source of posi 
tive potential.. 

In order that both negative and positive coh 
trol potentials may be derived from tube 28 and 
in order that their intensity may be controlled, 

35 tWO potentiometers 32 and 34 are provided. A 
trode in the television transmitter. tube. ... The 
camera also includes means for scanning an elec 
trical charge image representative of the optical 
image in order to produce a picture signal series 
which is applied to the output conductor 2 of 
the television camera. . . . 
* A studio lighting source is also shown and 
the light source is energized from the alternating 
current power line. The studio lighting source 
naturally is used to provide the desired illumina 
tion in order that a sufficiently intense optical 
image may be projected upon the light responsive 
electrode in the television transmitting tube. 
- A picture signal amplifier tube 6 is provided 
including at least a cathode, a control electrode, 
and an anode. This picture signal amplifier 
tube may have an operating characteristic as in 
dicated in Figure 2 of the drawing and preferably 
the intensity of the picture signals which are 
applied to the control electrode of tube 6, by 
way of condenser , is so regulated that the peak. 
to peak picture signal voltage will be small as 
compared to the total operating range represent 
ed at O-x in Figure 2. In order to maintain 
the anode of tube positive with respect to its 
cathode, a source of positive potential is applied 
to the terminal 2 and connected between the 
terminal 20, and the anode of the tube is is a 
load resistance 22. ...When the picture signals 
are applied to the control electrode of tube it, 
they will be amplified by the tube and these 
amplified signals may be derived from the out 
put conductor 24. 
In the system as so far described, no compensa 

tion for variations in studio light intensity has 
been made and when the television camera is 
operated asynchronously with respect to the 
power line frequency, the spurious signals which 

point 36 along the potentiometer 32 is connected 
to ground or a point of fixed potential, and a . 
corresponding point 38 on potentiometer 34 is 
also connected to the same point of fixed poten-' 

40 tial. Cooperating with potentiometers 32 and 34 
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aremovable contacts 40 and 42 respectively, 
A tube 44 is provided which includes a cathode, 

a control electrode and an anode. The cathode 
- is connected to ground or a point of fixed poten 
tial through cathode resistance 46, and the con 
trol electrode is also connected to ground through 
the grid resistance 48. The movable contact 40. 
of the potentiometer 32 is connected to the con 
trol electrode of tube 44 by way, of condenser 50 
in order that the voltage variations which appear 
along potentiometer 32 may be applied between 
the control electrode of tube 44 and its associated 
cathode. The anode of tube 44 is maintained 
positive with respect to its cathode by connecting . 
a load resistance 52 between the positive ter 
minal 20 and the anode of the tube. The voltage 
variations which are derived from the photo 
tube 25 will have a frequency of double the power 
line frequency and will have a wave form cor 
responding to the change in light intensity in 
the studio, and substantially these same varia 
tions will be present at the anode of tube 44. 
The intensity of the variations will be determined 
by the position of the movable contact 40 on the 
potentiometer 32 and the polarity of the varia 
tions will be determined by the position of the 
movable contact 40 on the potentiometer 32 with 
respect to the ground point 36. 
The control electrode of the video signal am 

- plifier tube 6 is connected to ground through the 
grid resistors 54 and 56, as well as biased cell or 
the grid biasing potential 58. The voltage vari 
ations which appear at the anode of tube 44 are 
applied to the junction of grid resistors 54 and 

would be present in conductor 24 would seri- 75 56 by way of coupling condenser 60. Normally 
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the bias which is applied between the control 
electrode and the cathode of tube f is such as: 
will cause the tube to operate at a predetermined 
point along the characteristic curve shown in 
Figure 2 at a point between points O and X. As 
stated above, the peak to peak video signal volt 
age should not be excessive and should be small 
as compared to the total operating range extend 
ing from O to X. The voltage variations, which 
are applied from the anode to tube 44 through 
coupling condenser D and resistance S4 and to 
the control electrode of tube , therefore alter 
the operation point of the tube along its char 
acteristic curve. 
trol electrode of tube is reduced or altered in 
a negative direction, it.operates in a range near 
er the point X, whereas when the potential of 
the control electrode of tube. f is altered in a 
positive direction, then the tube will operate 
about a point on the characteristic curve nearer 
the point O. This shifting of the operating 
range of tube along "its characteristic curve 
naturally alters the gain of the tube so that it is 

10 

When the potential of the con- . 
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effective to amplify the picture signals in varying 
amounts in accordance with its range of opera 
tion along its characteristic curve. As stated 
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above, picture signals, as derived directly from 
the television camera are amplitude modulated 
at double the power line frequency, and, by al 
tering the gain of tube (by varying its bias) 
this undesired amplitude modulation may be re-- 
moved. Substantially complete removal of this 
undesired amplitude modulation is accomplished 
by properly adjusting the movable contact 40 
along the potentiometer 32. Furthermore, inas 
much as the photo-tube 25 responds to fluctua 
tions in light produced by the studio lighting 
source and since the undesired amplitude modu 
lation of the video signals is also a function of 
the fluctuations in the studio lighting, substan 
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tube which are comparable in frequency and 
in intensity to the undesired voltage variations 
and which bear a phase relationship such that 
the undesired voltage variations may be substan 
tially completely eliminated. 
From the above described system it is, there 

fore, possible to operate a television camera asyn 
chronously with respect to the alternating cur 
rent power line frequently when the light used 
in the studio is derived from the power line with 
out having undesired and spurious signals pres 
ent in the picture signals as finally transmitted, 
Accordingly, the undesired light and dark verti 
cally moving horizontal bands which would 
otherwise be visible in the receiver are eliminat 
ed. It is possible, therefore, to derive from the 
output conductor 2 a picture signal series which 
is properly indicative of the scene or optical 
image televised and which does not include any 
spurious signals or undesired amplitude modu 
lations as a result of fluctuations in the studio 
lighting when the television camera is operated 
asynchronously, with respect to the power line 
frequency. . . ; 
The system is readily adaptable to any type 

television camera and may be used to remove 
the undesired spurious signals, as well as the 
undesired amplitude modulation of the picture 
signals. Furthermore, the system is readily 
adaptable to any type studio lighting, since the 
photocell 2 responds directly to fluctuations in 
the light supplied in the studio. 
Warious alterations and modifications may be made in the present invention without departing 

40 
tial complete elimination of the undesired-nod 
ulation may be accomplished by the 
scribed method and apparatus.' 
There yet remains a further undesired spurious 

signal of double the power line frequency which 

above de 

must be removed from the video signal series. 
This is accomplished by the provision of tube 2 
which includes at least a cathode, a control elec 
trode and an anode. 
trol electrode of this tube are connected to 
ground or a point of fixed potential through 
cathode and control resistances 64 and S. re 
spectively, and the control electrode of tube 2 
is also connected to the movable contact 42 of 
the potentiometer 44 by means of condenser 68. 
There is, therefore, a voltage variation impressed 
upon the control electrode of, tube 62 which is 
determined in intensity and polarity by the post 
tion of the movable contact 42 with restect to 
the ground point 38. The wave form of these 
voltage variation corresponds substantially iden 
tically to the variation in the light in the studio. 
The anode of tube 2 is connected directly to the anode of tube I in order that a positive poten 
tial may be applied to the anode of tube 2 with 
respect to its associated cathode. Furthermore, 
by reason of this connection, voltage variations 
which appear at the anode of tube 2 are also superimposed upon the voltage variation ap 
pearing in the anode circuit of tube . The load 
resistance for tube 2 is the resistance 22, which 
is common to both tubes 2 and . By an ad 
justment of the movable contact 82 along the 
potentiometer 34 it is possible, therefore, to su 
perimpose voltage variations upon the anode of 

The cathode and the con 
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from the spirit and scope thereof, and it is de 
sired that any and all such modifications be 
considered within the purview of the present in 
vention, except as limited by the hereinafte 
appended claims. 
What clan is: 
1. A circuit arrangement for use in a television 

transmitter wherein artificial lighting is em 
ployed and wherein the source of artificial light 
is energized from an alternating current power 
line having a frequency different from the tele 
vision field scanning frequency comprising a 
light responsive element for producing voltage 
variations in accordance with the fluctuations 
in the artificial lighting, a television camera for 
producing a series of video signals, means includ 
ing an amplifier tube for amplifying the video 
signals, and means for altering the amplification 
factor of said video signal amplifying tube in 
accordance with the voltage variations derived 
from the light responsive element to compen 
sate for cyclically recurrent changes in the in 
tensity of the produced video signals. 

2. A circuit arrangement for use in a television 
transmitter wherein artificial lighting is en 
ployed and wherein the source of artificial light 
is energized from an alternating current power. 
line having a frequency different from the tele 
vision field scanning frequency comprising a tele 
vision camera for producing a series of video sig 
nals, means including an amplifier tube for an 
plifying the video signals, a light responsive tube 
for producing vatage variations in accordance 
with the fluctuations in the artificial lighting, 
means for amplifying the produced voltage varia 
'tions, and means for altering the amplification 
factor of said video signal amplifying tube in 
accordance with the amplified voltage variations 
to compensate for cyclically recurrent changes 
in the intensity of the produced video signals. 

3. A television transmitting system including 
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an artificial light source, means for energizing 
the light source from an alternating current 
power line having a predetermined frequency, a 
television camera for producing a video signal 
series, the field repetition rate at which a scene 
of action is scanned by the camera being differ 
ent from the said predetermined frequency of the 
alternating current power line, means for ampli 
fying the video signal series, a light responsive 
tube positioned to respond to variations in the 
artificial light, and means for superimposing the 
voltage variations derived from the light respon 
sive tube upon the amplified video signal series 
to thereby eliminate cyclically recurrent tran 
sient signals from the video signal series. 

4. A television transmitting system including 
a source of artificial light, means for energizing 
the light source from an alternating current power line having a predetermined frequency, a 
television camera for producing a video signal 
series, the television field repetition rate at which 
a scene of action is scanned by the camera being 
different from the said predetermined frequency 
of the alternating current power line, means for 
amplifying the video signal series, a light respon 
sive tube positioned to respond to variations in 
the artificial light for producing voltage varia 
tions corresponding to... the light variations, 
means for superimposing the voltage variations 
derived from the light responsive tube upon the 
amplified video signal series, and means for con 
trolling the amplitude of the superimposed volt 
age variations in order that spurious cyclically 
recurrent signals resulting from fluctuations in 
the artificial light may be compensated. 

5. A television transmitting system including 
an artificial light source, means for energizing 
the light source from an alternating current 
power line having a predetermined frequency, a 
television camera for producing a television pic 
ture signal series, the field repetition rate at 
which a scene of action is scanned by the camera 
being different from the said predetermined fre 
queney of the alternating current power line, 
means for amplifying the picture signal Series, a 
light responsive. cell positioned relatively adja 
cent the camera to respond to variation in the 
artificial light and for generating voltage varia 
tions in accordance with the light variations, 
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compared with the frequency of the alternating. 
current power line, . . . 

7. In a television transmitting system wherein 
artificial lighting is used, the artificial light 
sources being energized from an alternating cur 
rent power line, and wherein the television field 
repetition rate is different from the frequency of 
the alternating current power line comprising a 
light responsive tube positioned to respond to 
fluctuations in the artificial light source, a tele 
vision camera for producing a series of picture 
signals, an amplifier tube for amplifying the 
series of picture signals, means for varying the 
amplification factor of the amplifying tube in 
accordance with voltage variations derived from 
said light responsive tube, and means responsive 
to the voltage variations from said light respon 
sive tube for superimposing said voltage varia 
tions in a predetermined polarity and amplitude 
upon the amplified picture signal series to com 
pensate for spurious signals introduced in the 
picture signal series as a result of the asynchro 
nous operation of the television camera as com 
pared with the frequency of the alternating Cur 
rent powerline. 

8. In a television transmitting system wherein 
artificial lighting is used, the artificial light 
Sources being energized from an alternating cur 
rent power line, and wherein the television field 
repetition rate is different from the frequency of 
the alternating current power line comprising a 
light responsive tube positioned to respond to 
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fluctuations in the artificial light source for gen 
erating voltage variations corresponding to the 
light fluctuations, a television camera for pro 
ducing a series of picture signals, an amplifier 
tube. for amplifying the picture signals, means 
for varying the amplification factor of the am 
plifying tube in accordance with the generated 
voltage variations, and means responsive to the 
generated voltage variations for superimposing 
Said voltage variations in a predetermined polar 
ity and amplitude'; upon the amplified picture 
signal series...to gompensate forcyclically recur 
rent spurious signals introduced in the picture 
signal series as a result of the asynchronous op 
eration of the television camera as compared 
with the frequency. of the alternating current 
power line used to energize the artificial light means for superimposing the voltage variations 50 Sources. 

derived from the light responsive cell upon the 
amplified video signal series, and a single means 
for controlling the amplitude and polarity of the 
superimposed voltage variations in order that 
cyclically recurrent spurious signals resulting 
from fluctuations in the artificial light may be 
compensated. 

6. In a television transmitting system wherein 
artificial lighting is used, the artificial light 
sources being energized from an alternating cur 
rent power line, and wherein the television field 
repetition rate is different from the frequency of 
the alternating current power line comprising a 
light responsive cell positioned to respond to fluc 
tuations in the artificial light source, a television 
camera for producing a series of picture signals, 
an amplifier tube for amplifying the series of 
picture signals, and means for varying the am 
plification factor of the amplifying tube in ac 
cordance with voltage variations derived from 
said light responsive cell to compensate for 
cyclically recurrent amplitude modulations of 
the picture signal series as a result of the asyn 
chronous operation of the television camera as 
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9. In a television transmitting system wherein 
artificial light is used in the studio and wherein 
the television camera is operated asynchronously 
with respect to the frequency of the alternating 
current power line used to energize the artificial 
light. Source, including a television camera for 
producing a series of picture signals, an amplify 
ing tube for increasing the intensity of the series 
of picture signals, a light responsive cell posi 

60 tioned to respond to fluctuation in the artificial 
light, and means responsive to the voltage varia 
tions derived from the light responsive cell for 
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varying the amplification factor of the amplify 
ing tube in order that cyclically recurrent ampli 
tude modulations of the picture signals by rea 
Son of the asynchronous operation of the tele 
vision camera may be substantially completely 
eliminated. . . . . . . 

10. In a television transmitting system where 
in artificial light is used in the studio and where 
in the television camera is operated asynchro 
nously with respect to the frequency of the alter 
nating current power line used to energize the 
artificial light source, including a television cam 

is era for producing a series of picture signals, an 
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amplifying tube for increasing the intensity of 
the series of picture signals, a light responsive 
tube positioned to respond to fluctuation in the 
artificial light, means responsive to the voltage 
variations derived from the light responsive tube 
for varying the amplification factor of the am 
plifying tube, and means for Superimposing a 
predetermined component of the voltage varia 
tions derived from the light responsive tube upon 
the amplified series of picture signals, the pre 
determined component being adjustable as to 
intensity and polarity relationship in order that 
cyclically recurrent spurious signals introduced 
in the series of picture signals by reason of the 
aSynchronous operation of the television camera 
may be substantially completely compensated. 

11. In a television transmitting system where 
in artificial light is used and wherein the tele 
vision camera is operated asynchronously with 
respect to the frequency of the alternating cur 
rent power line used to energize the artificial 
light source, including a television camera for 
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producing a series of pieture signals, an amplify 
ing tube for increasing the intensity of the series 
of picture signals, a light responsive tube posi 
tioned to respond to fluctuation in the artificial 
light source for generating voltage variations in 
accordance with the light fluctuations, means re 
sponsive to the voltage variations derived from 
the light responsive tube for varying the ampli 
fication factor of the amplifying tube within pre 
determined adjustable limits, and means for 
superimposing a predetermined component of the 
voltage variations derived from the light respon 
sive tube upon the amplified series of picture sig 
nals, the predetermined component being ad 
justable as to intensity and polarity relationship 
in order that cyclically recurrent spurious sig 
nals introduced in the series of picture signals 
by reason of the asynchronous operation of the 
television camera may be substantially complete 
ly compensated. 

OSCAR B. HANSON. 

  


