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1. 
This invention relates generally to color tele 

vision Systeins of the type using a single color 
kineScope for the production of inages substan 
tially in their natural colors. The invention re 
lates particularly to improvements for effecting 
registration of an electron Scanning beam and 
the individual phosphor areas of a color kine 
Scope of the type referred to, 

Color television images may be reproduced by 
a kineScope having discrete phosphol areas capa 
ble respectively of producing light of the different 
component image colors. One type of tube with 
which the present invention is particularly 
adapted for use forms the subject matter of a co 
pending application of Donald S. Bond, Serial 
No. 146,282, filed February 25, 1950 and entitled 
"Electron Beam Tubes.' This tube is provided 
With a Screen having separate light-producing 
and Signal-generating regions. The light-pro 
ducing region consists of a plurality of phosphor 
lines or Strips capable respectively of emitting 
light of the different component image colors. 
The phosphor strips are arranged in groups 
Which, in a three-color television system, com 
prise three strips. Where the image is to be re 
produced in red, green and blue colors, for exam 
ple, each group of phosphor Strips includes Strips 
capable respectively of emitting red, green and 
blue light. In the Bond tube the phosphor strips 
are al’ranged horizontally and Substantially par 
allel with One and ther. he phosphor Strips of 
each of the Successive horizontally-arranged 
groups of StripS are Selectively excited by an elec 
tron beam. 

In order to Selectively excite the phosphor 
strips for the production of the desired colors, 
it is necessary that Substantially precise registra 
tion be effected between the electroi) beam and 
the phosphor Strips. 3ne nanner in which the 
necessary registration of the beam and the phos 
phor Strips inay be effected forians part of the 
Subject matter of a copending application of Don 
ald S. Bond and Donald G. Vioore, Serial No. 
146,283, filed February 25, 1950, now Patent No. 
2,634,325 granted April 7, 1953 and entitled “Elec 
tron &eam-Controlling Systems.” 

t is an object of the present invention to effect 
registration between an electron exciting bean 
and successive groups of phosphor strips in a 
kinescope of the type described in an in proved 
and more eficient manner. 
Another object of the invention is to effect 

registration between an electron Scanning bean 
and SUCCeSSiWe groupS Of COOR’’ phoSphOr Strips 
by correcting the position of the bearn only to 
the degree necessary to compensate for changes 
between the scansion of Successive horizontal 
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lines of the image-producing region of the lumi 
nescent kineScope Screen. 

in accordance with this invention, signals rep 
resentative of any misregistration between the 
electron beam and a group of color phospinor lines 
are generated in a marginal region adjacent to 
the linineScent Screen. The Signals are used 
to develop a correcting Signal for impression upon 
an auxiliary electron beam-deflecting system. 
The auxiliary deflecting system functions to cor 
rectly position the bean in precise register with 
the group of phosphor Strips prior to its deflec 
tion Over the StripS. InaSmuch as the signais 
derived from the signal-generating region of the 
kinescope Screen are of relatively short time 
duration, the developed correcting signal is im 
preSSed upon the auxiliary deflecting apparatus 
through a clainping circuit which functions to 
maintain the necessary beam deflection correc 
tion for the duration of the traversal time of the 
beam. Over the color phosphor strips. The cor 
recting information is effectively stored in the 
camping circuit. So that, during the next traw 
ersal of the signal-generating region of the kine 
Scope Screen, the generated registration signals 
represent only incremental misregistration of 
the beam. With the Succeeding group of phosphor 
StripS. The StOred COrrecting information is im 
preSSed upon a memory circuit so that it may be 
combined with the incremental misregistration 
information to produce a new correcting signal 
for impression upon the auxiliary defecting ap 
paratus. By means of such an arrangement, the 
EleW Correcting information differs from the old 
by an amount equal to the incremental mis 
registration information derived from the signal 
generating region of the kinescope screein. 
The novel features that are considered charac 

teristic of this invention are set forth with par 
ticularity in the appended claims. The invention 
itself, however, both as to its organization and 
method of operation as well as additional objects 
and advantages thereof will best be understood 
from the following description taken in connec 
tion. With the accompanying drawings. 

In the drawings, 
Figure 1 is a block circuit diagi'an of a color 

television signal-receiving and image-reproduc 
ing System embodying the registration appara 
tuSe Cif the present invention; 

Figure 2 is a series of curves illustrating the 
time relationship of the operation of different 
parts of the improved registration system; 

Figure 3 is a block circuit diagram showing 
the eSSential components of any one of the pulse 
generators employed in the improved registration 
System; and, 
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Figure 4 is a schenatic circuit diagram of a 
representative Inemory circuit used in the im 
proved registration System. 

Referring first to figure 1 of the drawings, 
color television signals are intercepted by an 
antenna, Which is coupled to a composite tele 
vision signal receiver 2 for the impression of the 
intercepted Signals thereon. It will be under 
stood that the receiver 2 may include Such con 
ventional apparatus as a radio frequency ampli 
fier, a frequency converter, an intermediate fre 
qency ainplifier and a second or signal detector. 
A composite television signal is derived from 
the receiver 2 consisting of a video signal con 
ponent and the horizontal and vertical Synchro 
nizing Signa COINpOnent. 
The video signal component of the composite 

television signal is impressed upon a video Sig 
nal channel 3. The Synchronizing signal Con 
ponent of the composite television Signal is inn 
pressed upon a Synchronizing signal channel 4. 
It Will be understood that the video and Syn 
chronizing Signal channels may be conventional. 
ACCOrdingly, the Video Signal Channel may irl 
clude One Ol' mole Stages Of Video signal ampli 
fication and direct current re-insertion circuits 
to intensity nodulate an electron Scanning beam. 
Similarly, the Synchronizing Signal channel may 
include defection voittage generators for con 
trol by the synchronizing signals to energize the 
beam defiection apparatus. 
The in age-reproducing System also includes 

a color kinescope : , preferably of the type cov 
ered by the copending Bond application refered 
to. It is provided With a target Screen compris 
ing a luminescent, light-producing region 6 and 
a registration Signal-generating region located 
in a Wertical marginal area. The Signal-generat 
ing region of the screen comprises two vertical 
groups or columns 2 and 8 of Secondary elec 
tron emissive targets such as 23 and 24. The 
luminescent scies 3 is formed of a multiplicity 
of Substantially horizontal, parallel phosphor 
strips arranged in groups of three, for a three 
color television System, for reproducing an image 
in red, green and blue color conponents. One 
group of such phosphor Strips consists of red, 
green and blue strips 25, 26 and 2 respectively. 
The signal-generating targets of the group 8 in 
cluding the target 24 are aligned with the red 
phosphor strips such as 25. Sinilarly, the sig 
nal-generating targets of the group Such as 
the target 23 are aligned with the blue phosphor 
strips such as 2i. The kinescope also is pro 
vided with a secondary electron collector 28 
located adjacent to the Signal-generating target 
region. 
The kinescope further is provided with a con 

ventional electron gun 23 by which to develop 
an electron bean for inpingenent of the target 
Screen. An electromagnetic defection System in 
cluding a yoke 3 is provided to defect the elec 
tron bean over the target screen to form the 
usual television raster. In addition, the kine 
scope is provided with a pair of auxiliary de 
flecting plates 32 which, when energized, effect 
relatively small vertical deflections of the elec 
tron beam. 
The secondary electron collector 23 is cou 

pled to a registration signal amplifier 33 for the 
impression thereon of signal effects produced by 
the secondary electron emission from the regis 
tration signal-generating targetS Such as 23 and 
24. It will be observed that, by reason of the 
fact that the target groups ; and 3 are located 

10 

20 

30 

40 

50 

60 

70 

4. 
in two vertical columns, the Secondary electron 
emission from the blue targets Such as 23 Will 
precede in time the Secondary electron emission 
froin the red targets Such as 24. Accordingly, 
the signal effects derived from the collector 28 
consist of tirine-Spaced pulses representing the 
Secondary electron emission from the respective 
collans of targetS. 
Such a Signal Wave is anplified by the regis 

tration Signal annplifier 33 and impressed con 
currently upon, blue and redi gating devices 3 å and 
35, respectively. Both of these devices normally 
are inoperative So that there is no transfer of 
einergy to their respective Output circuit.S. in 
order to selectively render the gating devices 34 
and 35 operative, there are provided ble and red 
gating prise generator's 35 and 33, respective 
iy. The pulses produced by these devices are gen 
erated under the control of the horizontal Syn 
chronizing signals derived from the synchroniz 
ing signal channel 4. The blue and red gating 
prises derived respectively from the generators 
36 and 5 are impressed upon the blue and red 
gating devices 34 and 35, respectively, to control 
the gating of the registration Signals. 

she blue gating device is coupled to a delay 
device 38 Which functions to delay the blue gated 
registration signal pulses sufficiently to effect 
coincidence theireof with the red gated registra 
tion signal pulses. The redi gating device 35 is 
coupled to a phase inverter 39 which serves to 
reverse the polarity of the red gated registra 
tion Signa pulses relative to the blue gated regiS 
tration signal pulses. The output circuit.S of the 
delay device 38 and the phase inverter 39 are 
connected as shown. So as to combine the delayed 
blue pulse With the phase inverted red pulse. In 
this nilainner, there is produced a correcting Sig 
inai having polarity and magnitude representa 
tive of the sense and magnitude of the deviation 
of the electron beam from precise registration 
with the group of phosphor Strips of the kine 
scope luminescent Screen l6. 

the delay device 38 and the phase inverter 39 
are coupled to an oscillation preventing delay de 
vice 4 which, in turn, is coupled to a clamping 
circuit & for the in pression upon this circuit of 
the correcting signal. The operation of the 
clamping circuit is controlled by a clamping pulse 
received from a delay device 43 connected be 
tween the red gating pulse generator and the 
clamping circuit as shown. Thus, the signal and 
clanping pulse are applied concurrently to the 
clanping circuit. A low impedance camping 
circuit enables the ornission of both delay de 
vices. The output of the clanping circuit is 
coupled to the auxiliary defecting plates 32 for 
the impression thereon of a voltage having a 
polarity 2nd magnitude Stificient to effect the 
desired correction of the electron beain position 
Irelative to the group of phosphor Screen Strips. 
To operate the system continuously for suc 

cessive horizontal groups of phosphor Strips, a 
Eneagry circuit 4 & is provided. She correcting 
Signal information which it is desired to store in 
the raemory circuit between successive horizon 
tal lines of the image is derived from the delay 
device 4 as shown by a connection (5. The 
correcting Signal is released from the memory 
circuit later and combined with additional in 
formation derived from the blue gating device 34 
by means of a connection 46. The storing and 
releasing operations of the memory circuit are 
controlled by a pulse impressed thereon by a 
connection. A to the delay device 43 and by an 
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other pulse impressed thereon by a connection 
48 to the blue gating pulse generator 36. 

here also is provided a color deflection gen 
erator 439, the output of Which is coupled to 
the deflecting plates 32. The function of this 
geilei'ator is to develop a stair-step voltage wave 
53 having threa different ainplitude levels so 
a.S to effect a corresponding deflection of the 
electron bearin for color-selecting purposes. 
A SO-Called White pulse generator 5 , Operat 

ing under the controli of horizontal synchronizing 
uses derived from the Synchronizing signal 

channel is, produces pulses which are impressed 
upon the video Signal channel i3 and upon the 
coior deflection generator 49. The impulses de 
rived ifrom the generator 5, when impressed up 
On the Video signal channel 3, serve to control 
the intensity of the electron beam developed by 
the gun 23 in a manner to produce maximum 
intensity thereof during the time that the bean 
is traversing the marginal signal-generating tar 
get region of the kineScope Screen. Also, during 
this time the impreSSion of these pulses upon the 
color defiection generator 49 serves to render it 
inoperative so that there is no corresponding de 
isection of the eiectron beam during its time of 
traversai oi trhe Signal-generating Screein region. 

un View of the foregoing description of the 
inage lepioducing System embodying the present 
invention, itS operation may be completely under 
SLOOd witin the follO Wing additionai eXpiianation. 
"i"his porgion of the dieScription Will be given With 
additional reference to the curves of Figure 2. 
"lese curve:S represen & the timing of the ap 
palavus during Cine period in Which the electron 
GeàIm UraVerSeS the Signal-generating Screen re 
glon including the two Columns of target elec 
trodes í and $. It will be understood that this 
traverSai Occurs during the later Stages of the 
horizontal blanking periods. In Figure 2 the 
curve 52 represents the horizontal blanking 
period. The curve 53 represents a horizontal Syn 
chronizing pulse. The curve 54 represents a 
white pulse under the control of which the in 
tensity of the electron beam is increased to maxi 
mum or other predetermined value. Consequent 
ly, the electron peam, in traversing a representa 
tlve horizontal line of the kinescope Screen, is 
indicated by the dashed line 55 of Figure 1. It 
Will be assumed that, in tra VerSing the Signal 
generating region, the beam is out of register 
with the green phosphor Strip 26 in the direc 
tion of the red pinoSphor Strip 25. Consequently, 
in traversing the Signal-generating region, there 
Will be emited a greater number of Secondary 
electrons from the red target 28 than from the 
biule target 23. The registration Signal Wave de 
rived from the collector 28 is represented by the 
curve 56 of Figure 2. It will pe Seen that the 
amplitude indicated at 5 is Somewhat less than 
the amplitude indicated at 53. These Signals 
correspond respectively to the Secondary elec 
tron emission from the blue and red targetS 23 
and 23. 

It is this type of registration signal wave 56 
which is impressed upon the blue and red gating 
devices 3 and 35, respectively, by the registra 
tion signal amplifier 33. In Figure 2, the Curve 
59 represents the time of occurrence of One of 
the blue gating pulses by which to effect opera 
tion of the biue gating device 34. It may be seen 
that these events coincide With the OCCurrence 
of the blue registration signal 5. Likewise, the 
curve 6 represents a red gating pulse to render 
the red gating device 35 operative in coincidence 
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6 
with the occurrence of the red registration sig 
nal 58. 
After delaying the blue registration signal and 

inverting the phase of the red registration sig 
nal, there is produced by their combination a 
correcting signal for impression upon the deflect 
ing plates 32. The polarity of this Signal, as 
impressed upon the deflecting plates, is of a 
character to effect a doWinWard deflection. Of the 
electron bean. The magnitude of the correcting 
signal voltage impressed upon the plates 32 is 
suitable to control the amount of downward 
defection so that the beam is brought into regis 
ter With the green phosphor strip 28. 

It will be appreciated that the present inven 
tion may be used advantageously in field and 
line sequential color television Systems. Addi 
tionally, the operation of th? type of tube dia 
grammatically illustrated herein and forming 
the subject matter of the Copending Bond appli 
cation referred to may be used to particular ad 
vantage in a color television Systern Operating 
according to the dot or elemental multiplex 
principle. In a television system of this latter 
character, the color information of each elemen 
tal area of the image is represented by SucceSSiWe 
instantaneous amplitudes of a video signal Wave. 
Accordingly, when such a video signal wave is 
used to control the intensity of an electron bean, 
a tube of the character described may be operated 
so that each of the component colors of the 
different, elemental areas of each horizontal line 
of the image is produced during a single hori 
Zontal deflection of the electron beam. In the 
present system, the entire Video signal wave may 
be used to control the electron beam intensity. 
Alternatively, if desired, the Wave may be 
sampled to derive only the Successive instan 
taneous amplitudes thereof. In this case, the 
siginal samples are used to modulate the beam 
intensity. 
A system operating in accordance With the ele 

mental multiplex principle is covered in a co 
pending application of John Evans, Serial No. 
111,384, filed August 20, 1949 and tilted “Color 
Television.’ Accordingly, it will be understood 
that the video signal channel 3 may include 
suitable sampling apparatus to derive from Such 
a video signal Wave the necessary color informa 
tion to operate a tube of the type described. One 
such sampling System is disclosed in the Copend 
ing Evans application referred to. Another Suit 
able sampling System forms the Subject in atter 
of a copending application of George C. Sziklai, 
Serial No. 145,42), filed February 21, i950 and 
titled “Color Television Receiving Systems.' 

It will be understood, therefore, that While the 
electron beam is being deflected to form one hori 
Zontal line of the image, it is modulated in in 
tensity at successive instants in accordance with 
the different color components of the elemental 
areas of the image line. The intensity modula 
tion of the electron beam is used to excite the 
appropriate phosphor strips under the control of 
a color-selecting defection produced by the de 
flecting plates 32. A stair-step Wave 50 derived 
from the color deflection generator 49 impresses 
suitable voltages upon the deflecting plates 32. As 
indicated by the dashed line in the light-pro 
ducing region of the luminescent Screen 6, the 
electron beam is deflected vertically to inpinge 
successively upon the different phosphor Strips 
23, 26 and 27. It will be understood that, dur 
ing the times that the beam is in register with 
the red strip 25, its intensity is controlled by a 
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red representative video signal. A similar rela 
tionship exists for the green and blue strips 26 
and 2. 

During the blanking period between the scan 
Sion of Successive horizontal lines of the Screen 
6 the electroin bean is caused to traverse the 

Signal-generating naiginal region including the 
target groups and 3. During each traversal 
of the target region the corrective deflection of 
the bean given to it in the preceding line is 
effective to control its position during this ex 
cursion. Accordingly, by the operation of the 
clanping circuit, 42, in conjunction with the 
memory circuit $4, there is produced a new cor 
recting voltage for impression upon the plates 32 
which represents a combination of the old cor 
recting voltage and any incremental correcting 
voltage necessary to effect the desired precise 
registration. 
Reference now will be made to Figure 3 for a 

disclosure of one of the gate pulse generators 
SOWIn diagrannatically in Figure 1. For puL'- 
poses of illustration, the blue gate pulse genera 
tor 35 will be described, it being understood that 
the red gate pulse and white pulse generators 3: 
and 5, respectively, may be Substantially iden 
tical. The blue pulse generator 38 includes an 
input amplifier S2. This may be an entirely 
conventional device capable of amplifying pulses 
such as a horizontal Synchronizing pulse 63. The 
annplifier 32 is coupled by neans of an isolation 
stage which may consist of a diode 4 to the 
control circuit of a pulse timing multiviorator 
65. It will be noted that the pulse 66, derived 
from the diode 6á, is similar to the horizontal 
synchronizing pulse 33 except that it is of re 
verse polarity. Also, it will be noted that the 
pulses 63 and 63 occur between times i2 and T3 
indicated on the tinne Scale of Figure 2 and cor 
responding with the time of occurrence of the 
horizontal Synchronizing pulse 53. 
The puse timing multivibrator G5 is a moho 

Stable multivibratoi." Which has the characteris 
tic of having one stable and one unstable State. 
It normally is in its stable. State and nay be 
triggered for operation to its unstable State. The 
time during which it remains in its unstable 
state is dependent upon its circuit constantS. An 
illustrative form of nultivibrator is shown in 
the book entitled 'i'inne Bases' by Puckie, pub 
lished in New York by John Wiley and Sons Enc. 
and in orndon by Chapranan and Hall itc. Mono 
stable I?titivibratol's suitable for use in the 
present apparatus are shown in FigS. 27. and 28 
of the reference appearing respectively at pages 
50 and 5i. 

It will be understood that the pulse tiraig 
multivibrator SS is triggered from its O'nal Sta 
le State to its Uxiastable State at time T2 in !"e- 

spolinse to the cilise G. Accordigiy, there. is die 
veloped in the output of the multivibrator. 3 a. 
pulse having substantially the form shown at 6:. 
It will be noted that the pulse 3 extends from 
tiimne TT2 to tine Ti'''5. "The purpose - of the multi 
Vibrator 65 is to time ti2e getieration Cf the blixe 
gating pulses with reference to the horizontal 
Synch'oilizing pulses. in this connection it will 
be rioted that tire i5 is that coinciding With the 
leading edge of the blue gating pulse 59 of Fig 
tre 2. 
The puise S is impressed upon a clipper 83 by 

which it is inade substantially rectangular as 
indicated at $9. The clipper also functions to 
invert the polarity of the pulse 6 i. 
The pulse - 69 is impressed upon a differentiat 
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ing network which functions to produce sharp 
negative and positive pulses 2 and 3, respec 
tively, occurring at times T2 and T5 respectively. 
The pulses 2 and 3 are impressed upon an 

other clipper A which is responsive only to pulses 
of positive polai'ity, such as the pulse i3. The 
output of the clipper 4 is coupled through an 
isolation stage Such as a diode 5 to the control 
circuit of a pulse length multivibrator 58. It will 
be noted that there is impressed upon the multi 
viibigator 5 a pulse iš of negative polarity Oc 
curring at time T5. The pulse it is produced by 
the operation of the clipper 4 in response to the 
pulse 3 in pressed thereon. 
The pulse length Wmultivibrator § preferably 

is a monostable multivibrator of substantially 
the same type as the mujtivibrator 65. The func 
tion of the multivibrator 3 is to control the length 
or tirne duration of the blue gating pulse. Ac 
cordingly, its circuit constants are adjusted to 
produce a pulse 8 extending from times T5 to Ts. 
This, it will be cbserved, corresponds to the width 
r tine duration cf the bluegating pulse 59 of 
Figure 2. 
The pulse 3 is impressed upon another clip 

per 9 by which an inverted aind clipped pulse 
3 is produced. This pulse is amplified and in 
Werted in polarity by aim output amplifier 82, to 
giroduce a pulse 83. This pulse may be seen to 
coi'i'espond to the blue gating pulse 59 of Fig 
?re 2. 

in View of the foregoing description of the 
bile gating pulse generator 38, it will not be 
Ciecessary to describe the red and white pulse 
generatorS 3i and 5A, respectively. Each of these 
generators will be understood to include pulse 
tiriliig and pulse length multiviorators of the 
InongStaile type. The respective pulse tim 
ing multivibrators have circuit constantS. Suitable 
to control the time of occurrence of the leading 
cdges of the pulses to be developed with refer 
ence to the horizontal Synchronizing pulses. 
Similarly, the pulse length multivibrators are 
provided with circuit constants. Suitable to com 
trol the length or tiane durations of the gen 
erated pulses. 
The circuit details of the memory circuit 44 of 

Figure 1. are illustrated in Figure 4 of the draw 
ingS. In general, the neia.ory. circuit. Consists of 
two major coinponents. One is a clanping circuit 
by which to store the correcting signal informa 
tion from one, horizontal image line to another. 
'i, he other hain corponent of the memory circuit 
is a gating device by which to transfer the stored 
correcting signal information to the delay device 
38 of Figure 1 for combination with the incre 
mental correcting signal information newly de 
rived from the bluegating device 34. 
The clamping circuit preferably is of a type 

similar to that used for the ciamping circuit 42 
of Figure 1. wnich is covered by Patent 2,299,945, 
granted. October 27, 1942 to K. R. Wendt and 
titled "Direct. Current Reinserting Circuit.' The 
ner.ory circuit clamping apparatus is a low volt 
age device relative to the high voltage clamping 
circuit 62. It comprises two diodes 84 and 85 
having the cathode of the former coupled to the 
anode of the latter through two equal resistors 
3S ali di 8. The other, diode electrodes - are di 
rectly connected together as shown. The junc 
tion point of resistors. 35 and 82 is connected to 
ground through a source of negative biasing volt 
age represented by a battery 83. The clamping 
circuit also is provided with a keying tube 89. 
The cathode of the tube 89 is connected to ground 
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through a load resistor 9. The anode of the 
tube 89 is connected to a source of space current, 
indicated at --B, through a second load resistor 
92. Preferably, the resistors 9 and 92 are equal 
in value. The anode of the keying tube 89 is 
coupled to the anode of the diode 85 by a capac 
itor 93. Similarly, the cathode of the tube 89 
is coupled by a capacitor 34 to the cathode of the 
diode 84. 
The clamping circuit described is provided with 

the correcting Signal information which it is 
desired to retain by a coupling including a capac 
itor 95 to the delay device 4 of Figure 1. The 
clamping circuit is operatively controlled by a 
signal derived from the delay device 3 of Figure 
1. The control Signal is impressed upon the 
clamping circuit through a phase inverter 98 by 
which the pulse of positive polarity derivad from 
the delay device 43 is converted to a puise of 
negative polarity. This pulse is impressed upon 
the control grid of the keying tube 89 by a capac 
itor 97 for which there is provided a leak resistor 
98. 
Normally the keying tube 89 is in a conducting 

state. In response to the impression of a nega 
tive control impulse upon the grid thereof, it is 
biased to a point beyond cut off. Accordingly, 
there is developed, at the anode of the keying 
tube, a positive pulse 99 which is in pressed by the 
capacitor 93 upon the anode of the diode 85. 
Similarly, a negative pulse (, derived froin the 
cathode of the keying tube, is impressed upon 
the cathode of the diode 84. By this heans the 
diodes 84 and 85 are rendered conducting to alter 
the charge On the capacitor 95 in accordance with 
the correcting signal information derived from 
the delay device 4. Following the occurrence 
of the pulses 99 and , the diodes 84 and 85 
are rendered non-conducting, thereby storing the 
correcting Signal information derived fron the 
delay device A in the capacitor 95. 
The memory circuit of Figure 4 also includes 

apparatus for transferring the correcting signal 
information stored in the capacitor 95 to the 
delay device 38 of Figure 1. This apparatus gen 
erally may be characterized as a gating device. 
It consists of a gating electron tube 22, a polar 
izing electron tube 3, and a pulse-coinbining 
electron tube St. 
The gating tube 62 preferably is a nulti-grid 

tube and for one particular Systeria which has 
been successfully operated it is a pentode. The 
control, or number one, grid 5 of the gating 
tube is connected directly to the storage capac 
itor 95 of the clainping circuit. The Screen, or 
number two, grid 8 of the gating tube is con 
nected to a source of positive potential indicated 
at --B through a resistor G. The screen grid 
6 also is by-passed to ground by a capacitor 33 

which is shunted by a resistor 3. he sup 
pressor, or number three, grid of the gating 
tube has iri pressed thereon a negative potential 
derived from a suitable Source such as indicated 
by the battery 2. The cathode of the gating 
tube 2 is grounded and the anode is connected 
to the positive terminal of a Source of Space 
current, indicated at --B, through resistors 
and í 3. 

Normally, by reason of the impression of the 
negative potential upon the Suppressor grid , 
the gating tube G2 is biased beyond cut-off go 
that it is non-conductive, irrespective of the 
stored signal energy impressed upon the control 
grid 85 thereof. The gating tube is rendered 
conductive periodically by means of pulses de 
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10 
rived from the blue gate pulse generator 36 of 
Figure 1. AS indicated in Figure 4, the con 
ductor 48, extending from the pulse generator 
36, is terminated by the grounded resistive ele 
ment of a potentiometer 4 i 4. The movable con 
tact element of the potentiometer is coupled 
by a capacitor 3 to the Suppressor grid of 
the gating tube 2. 
The potentiometer 3 also is shunted by a 

series connection of a capacitor and the re 
sistive element of another potentionnetter T. 
The movable contact element of the potentiom 
eter is directly connected to the control grid 
of the polarizing tube 83. The anode of this tube 
preferably is directly connected to the positive 
termina of a source of Space current indicated 
at -|-B. The cathode of the polarizing tube is 
connected to ground through a load resistor 8. 
The cathode of the polarizing tube 93 and 

the anode of the gating tube 32 are coupled by 
capacitors 9 and 2, respectively, to the co 
trol grid of the pulse-combining tube C4. A 
leak resistor 22 is provided for the coupling ca 
pacitors 9 and 2. The cathode of the pulse 
combining tube is connected to ground by a self 
biasing network including a resistor A23 and a 
by-pass capacitor 24. The anode of the pulse 
combining tube is connected to the positive ter 
nina of a Source of space carrent indicated at 
--B through a load resistor í 25. The anode of 
the pulse-combining tube A also is coupled by 
a capacitor 26 to the delay device 33 by way of 
conductor 46. 
In describing the operation of the memory 

circuit of Figure 4, it will be understood that the 
keyed clainping circuit, including diodes 34 and 
85, functions in the manner described to store 
in the capacitor 95 correcting signal information 
of either positive or negative polarity relative 
to grond. In view of the described negative 
biasing cf the Suppressor grid of the gating 
tube 2, no current is conducted in this tube 
until one of the blue gate pulses such as 59 of 
Figure 2 occurs. The impression of a blue gate 
pulse in positive polarity upon the Suppressor 
grid of the gating tube overcones the nega 
tive biasing of this electrode to render the tube 
conducting. The degree to which the tube is 
rendered conducting, neglecting for the nonent 
the effect of the control grid 5, is determined 
by the setting of the potentionineter A. This 
adjustinent should be inade So that there is de 
veloped at the anode of the gating tube 2 a. 
pedestal pulse having an a nplitude of a value 
between the extrenes of non-conduction and 
Imaxin um or Saturated conduGtion in the tube. 
Accordingly, when additionally considering the 
concCaitant effect of the correcting Siginal en 
ergy Stored in the capacitor 93 upon the con 
ductivity of the gating the 32, it will be seen 
that its conduction of space current is either 
greater or less than the pedestal pulse value 
depending upon whether the Stored correcting 
signa eiergy in pres3e upon the Control grid 
385 is of positive or negative polarity relative to 
ground. Thus, it is seen that it is possible to 
identify the polarity of the stored correcting 
signal energy in the anode circuit of the gating 
tube 52 on the basis of the aiiaplitudes of the 
pulses developed therein with respect to the de 
scribed pedestal pulse. 
The blue gate puise derived from the generator 

36 also is impressed in positive polarity upon the 
control grid of the polarizing tube 93. Accord 
ingly, it will be seen that there is developed at 
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the cathede of this tube a pulse having a polarity 
relative to ground which is opposite to the polar 
ity of the pedestal pulse developed at the anode 
of the gating tube 92. By proper adjustment 
of the potentiometer 7, the pulse developed at 
the cathode of the polarizing tube C3 may be 
made to neutralize or completely cancel out the 
pedestal pulse. 

Hence, it may be seen that there is in pressed 
upon the control grid of the pulse-combining 
tube 4 pulses of either positive or negative 
polarity relative to ground in accordance with 
the polarity of the correcting signal energy stored 
in the capacitor 95 of the clamping circuit corn 
ponent of the memory circuit 44. Accordingly, 
by coupling the output circuit of the pulse-coin 
bining tube 64 to the delay device 38 of Figure l 
in the mannel described, there is impressed upon 
this delay device a pulse representing the correct 
ing signa for the preceding line of the kinescope 
screen Scanned by the electron beam. It also will 
be noted that this information is transferred 
to the delay device 38 concurrently with the ad 
ditional trainsfer to this device of the blue reg 
istration signal derived from the blue gating de 
vice 33 of Figure 1 and representing any incre 
mental correcting signal indicative of any addi 
tional deviation of the electron beam, in travers 
ing the Signal-generating target area of the 
Screen, from precise registration with the naxt 
Succeeding group of phosphor strips to be 
Scanned. It will be appreciated that the de 
Scribed in pression of the correcting signal in 
formation upon the delay device 38 of Figure i 
concurrently from the memory circuit is 8 and 
from the blue gating device 34 is achieved by op 
erating both the memory circuit and the blue 
gating device by the same blue gating pulse de 
rived from the generator 36. 
The new correcting Signal produced in the 

manner described is impressed upon the delay 
device 4 of Figure 1 and Subsequently upon the 
clamping circuit A2. Substantially concurrently 
With the impression of the new correcting signal 
information upon the clamping circuit 42 a. 
clamping pulse derived from the red gating puse 
generator 3 through the delay device 3 is im 
pressed upon the clamping circuit 2 to store 
the new correcting signal energy therein. At the 
Sane time this clainping pulse is impressed by 
conductor is upon the memory circuit & 4 to store 
the new correcting signal information in the 
claraping circuit, thereof. In this nanner the 
new correcting Signal information is available 
for transfer in the manner described for the pro- 5 
duction of a correcting signal for the following 
line of the image to be reproduced. 

It will be Seen that the present invention pro 
vides a system by which to control the defection 
of an electron beam so that it may be brought 
into precise register with the light-producing 
Strips of a kinescope of the type disclosed in the 
COgelding Bond application referred to. Inas 
much as the bsan deflection control systen eis 
bodies a men.ory circuit by which the correcting 
Signal information of one bearin deflection over 
the kinescope Screen may be used to contribute 
to the development of a correcting signal for a 
Succeeding bean deflection, it is necessary only 
to develop registration signals representative of 
any required additional line-to-line corrective 
deflection of the bean. Such an arrangement 
provides an improved control system which is 
Capable of Operating in a highly efficient mannel. 

It is advantageous in a color television receiver, 
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particularly of the type, described, insuring bet 
ter color-selection. Obviously the system may be 
used beneficially to control beam deflection in 
camera tubes, such as the well known iconoscope, 
orthicon and image-orthicon, for example. By 
such use more accurate video signals may be gen 
erated. It will be apparent that the deflection 
control system of this invention may be used to 
advantage also in black and white television sys 
tems; in fact, whenever it is necessary to rihain 
tain accurate registration of an electron beam 
and a target electrode scanned thereby. . . . 
The inclusion of a memory circuit in a control 

system of this character enables accurate control 
of raster size and position on the kinescope 
screen. This beneficial result is produced by 
requiring a correction between successive lines 
which is representative only of the line-to-line 
deviation of the scanning defection system, 
which ordinarily is small. , " ," , " , 

Furthermore, in accordance with one cf the 
features of this invention, there is provided a 
memory circuit of a type capable for transfer 
ring from an input circuit to an output circuit 
signal effects of either positive or negative polar. 
ity. Additionally, as one of the components of 
the memory circuit, an improved type of gating 
device is provided. By reason of the described 
biasing and operative control of a multi-grid 
electron tube, it is seen that signals may be 
produced in the output circuit of the tube of 
different amplitudes representatiye respectively 
not Only of the amplitudes of the signals im 
pressed upon the input circuit of the tube, but 
also of the polarity of the input signals. Thus, 
by the additional use of a means for combining 
neutralizing signais with such output signals, 
there may be derived signais of either polarity 
corresponding to the polarity of the input signals. 
The nature of the invention may be ascertained 

from the foregoing disclosure of an illustrative 
embodiment thereof. The scope of the invention 
is set forth in the appended claims. 
What is claimed is: SLS S SS S SSJSeSS S LLSS SAAS S 

1. An electron beam deflection control system 
for a color television receiver embodying a kine 
scope having a luminescent screen including a 
multiplicity of groups of substantially horizontal 
strips of material capable respectively of pro 
ducing light of the different component colors 
of an image to be reproduced in response to 
excitation by an electron beam deflected over 
said screen, said kinescope also having electrode 
structure adjacent to one edge of said screen to 
generate registration signals responsive to trav-- 
ersal thereof by said beam and representative of 
the orientation of said bean with successive 
groups of said screen strips, said control system 
comprising, beam-defecting means adjacent to 
said electron beam path and energizable to effect 
registration of said beam with successive groups 
of said screen strips, means for developing cor 
recting signals from saidi registration signals, 
means for energizing said bean-deflecting means 
by said correcting signals, means for storing Said 
correcting signals respectively during Suecessive 
horizontal deflections of said beam over said 
Screen, and means to combine Said Stored cor 
recting signal for each horizontal beam deflec 
tion to develop a correcting signal for Said next 
horizontal bean deflection. 

2. An electron bean deflection control System 
as defined in claim 1, wherein said beam-deflect 
ing energizing means includes a clamping circuit. 

3. An electron deflegition control system as de 
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fined in claim 2, including additionally means for 
keying said clamping circuit subsequently to the 
generation of Said registiration signals. 

4. An electron beam deflection control System 
as defined in claim 1, wherein said correcting 
signal-storing means includes a claianping circuit. 

5. An electron beam deflection control System 
as defined in claim 4, including additionally a 
gating device coupled to Said clamping circuit 
and operative to transfer said stored correcting 
signals to said correcting Signal developing 
ea.S. 
6. An electron beam deflection control System 

as defined in claim 5, including additionally 
means for Copelating Said gating dievice COImCUP 
rently with the generation of said registration 
signals, and means for keying said clarnping de 
vice subsequently to the generation of said regis 
tration. Signals. 

7. An electron bean deflection control System 
for use in a color television system embodying 
a kinescope having a luminescent screen includ 
ing a multiplicity of groups of Substantially hori 
Zontal strips of material capable respectively of 
producing light of the different component 
colors of an image to be reproduced in reSponSe 
to excitation of an electron beann deflected over 
said scieen, Said kinescope also having electrode 
structure adjacent to one edge of Said Screen to 
develop registration Signais responsive to traV 
ersal thereof by said beam and representative 
of the orientation of said bean With Successive 
groups of said screen strips, said control System 
comprising, a pair of beam deflecting plates in 
said kinescope energizabie to effect registration 
of said bean with Successive groupS of Said Screer 
strips, means for developing correcting signals 
from Said registration signals, n.8ains including a 
clamping circuit for impressing said correcting 
signals upon said deflecting plates means includ 
ing a memory circuit for Storing Said correcting 
signals respectively during Successive horizontal 
defections Of Said bean? Over Said lumineSCent 
screen, a gating device in Said memory circuit 
operative to release said correcting Signals Stored 
in Said mer Ory circuit, means to periodically 
operate said gating device immediately preceding 
the development of said correcting signals, and 
means to Combine Said released COrrecting Sig 
inals for each horizontal bearin defection with : 
genei'ated registratic Signals for the next hori 
Zontal bean deflection to develop a correcting 
signal for Said next horizontal bean deflection. 

8. Apparatus for the Selective transfer of Sig 
nals of either positive or negative polarity from 
an input circuit to an output circuit, Said appa 
ratus comprising, a normally inoperative electron 
gating tube having an input electrode coupled to 
said input circuit for the Substantially contin 
uous impression thereon of signals of either pos 
itive or negative polarity, an output electrode and 
a control electrode for Said gating tube, means 
including a Source of gating pulses coupled to 
Said control electrode to periodically operate said 
gating tube to develop at Said output electrode 
pulses of greater or less than a predetermined 
pedestal pulse magnitude depending upon the 
polarity of the signals impressed upon said in 
put electrode, and means including a Source of 
polarizing pulses having a polarity opposite to 
that of said pedestal pulses coupled to Said out 
put electrode to neutralize said pedestal pulses, 
thereby to produce for impreSSion upon said out 
put circuit positive and negative pulses corre 
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14 
sponding respectively to the positive and negative 
Signals derived from said input circuit. 

9. Apparatus of the type defined in claim 8, 
Wherein said gating tube has a plurality of Space 
Current control grids, one of which comprises said 
input electrode and another of which comprises 
said control electrode. 

10. Apparatus of the type defined in claim 8, 
Wherein said gating tube is a pentode, of Which 
the control or number one grid comprises said 
input electrode and the Suppressor or number 
three grid comprises Said control electrode. 

11. Apparatus of the type defined in claim 8, 
wherein said control electrode is negatively biased 
to normally prevent space current conduction in 
said gating tube, and said gating pulses are of 
positive polarity to render said gating tube con 
ducting for the production of said pedestal pulses. 

12. Apparatus of the type defined in claim 8, 
wherein said source of polarizing pulses includes 
an electron polarizing tube having an input elec 
trode coupled to said Source of gating pulses and 
an output electrode coupled to the output elec 
trode of said gating tube. 

13. Apparatus of the type defined in claim 12, 
wherein said pedestal pulse-neutralizing means 
includes an electron pulse-combining tube having 
an input electrode coupled to the output elec 
trodes respectively of said gating tube and Said 
polarizing tube, and one Output electrode Cou 
pled to said output circuit. 

14. Apparatus for the Selective transfer Of Sig 
nals of either positive or negative polarity from 
an input circuit to an output circuit, Said ap 
paratus comprising, an electron gating tube hav 
ing an anode and a plurality of Space current con 
trol grids, one of Said grids being coupled to Said 
input, circuit for the Substantially COntinuouS im 
pression thereon of signals of either positive Ol' 
negative polarity, a Source of negative biasing 
voltage coupled to a second one of Said grids to 
render said gating tube noriinally non-conducting, 
means coupled to Said Second grid and include 
ing a source of positive gating plSeS Of a mag 
nitude to render said gating tube conductive to 
a predetermined degree to develop at said anode 
a negative pedestal pulse, Said tube conductivity 
being greater or less than said predetermined 
degree depending upon the polarity of the signals 
impressed upon said first grid, whereby to develop 
at Said anode negative Signal pulses of greater 
or less magnitude than Said pedestal pulses, a 
polarizing electron tube having a control grid 
and a cathode, the control grid of Said polariz 
ing tube being coupled to said source of positive 
gating pulses to develop at Said cathode positive 
pedestal-neutralizing pulses equal in magnitude 
to said negative pedestal pulses, and a pulse-com 
bining electron tube having a control grid cou 
pled to the anode and cathode respectively of 
said gating and polarizing tubes and an anode 
coupled to said output circuit for the impression 
thereon of positive and negative pulses corre 
sponding respectively to the positive and negative 
signals derived from Said input circuit. 
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