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My invention relates, in general, to cathode ray 

apparatus, and more particularly to such appara 
tus for determining the position of reproduced 
images on the screen o a cathode ray tube. 

In presently known television receivers there 
are provided a number of different hand controls 
such as buttons or knobs for various purposes, 
among these being the control for increasing or 
decreasing the intensity of the reproduced pic 
ture, the picture contrast control, Synchronizing 
controls, centering controls, and the like. It 
therefore is highly desirable to minimize the 
number of these controls since each additional 
adustrinet on a receiver is an inconvenience to 
the user, and may even lead to its incorrect oper 
ation and consequenti dissatisfaction. Accord 
ingly, it is one of the objects of my invention 
to provide an apparatus which Will eliminate some 
of the presently known hand adjusted controls. 
At the present time the reproduced image on 

a cathode ray tube screen is centered by means 
of a fixed bias Which controls the initial point of 
impact of the cathode ray beam on the screen, 
and this fixed bias is applied either in the form 
o a voltage in the case Where the deflection is 
accomplished electrostatically, or a current in 
the case Where the deflection is accomplished 
electromagnetically. The hand control arrange 
ment is provided to vary the value of this bias, 
and hence control the centering of the picture 
or image. This device is undesirable because it 
multiplies the number of controls and places the 
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burden of proper operation on a usually unskilled 
owner of the receiver. Accordingly, it is another 
of the objects of my invention to provide an ap 
paratus in which the centering of the image re 
produced on the screen of a cathode ray tube is 
accomplished automatically. 

In addition to accomplishing the aforemen 
tioned objects, it is also desirable that the device 
be one Which does noti add to the bulk of the 
receiver or appreciably to the cost thereof, and it 
should be practicable as Well as simple. Accord 
ingly, it is another of the objects of my inven 
tion to provide an apparatus for centering the 
image reproduced on a cathode raytube by means 
of a device which will be simple and highly prac 
ticable. 

Accordingly, among the objects of my invention 
Te 
To provide an apparatus which Will eliminate 

some of the presently known hand adjusted con 
trols in 3 television receiver. 
To provide an apparatus in which the center 

ing of the image reproduced on the screen of a 
cathode ray tube is accomplished automatically. 
To provide an apparatus for centering the 

image reproduced on a cathode raytube by means 
of a device which Will besimple and highlyprac 
ticable. 
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My invention, in general, consists in providing 
spaced probes or conductors Within the cathode 
ray picture tube or Kinescope, which have their 
eXtremities slighty outside the electron beam 
positions corresponding to the normal and Visible 
picture range On the Screen so that a deviation 
or shift of the picture from normal causes a de 
Velopment of a potential difference between pair 
oi probes situated at opposite sides of the picture 
by the differential impingement of the cathode 
ray beam On the conductors or probes. This po 
tential difference is utilized to develop a controi 
biaS potential Or current Which is applied to the 
corresponding deflecting means to Supplement 
the normal fiXed biaS Which is impressed thereon. 
The result then is that this variable bias acts to 
control the deflection of the cathode ray beam 
in Such a manner that it is brought into a posi 
tion Where it Will impinge equally onto the oppo 
sitely disposed pairs of conductors or probes, and 
hence the image Will effectively have been drawn 
back onto its proper position on the fluorescent 
SCTe6. 
My invention Will best be understood by refer 

ence to the figures in Which: 
Fig. 1 shows one embodiment of my invention 

using Wire like probes. 
Fig. 2 shows an arrangement for developing 

control voltages or currents in conjunction with 
the probe members. 0 

Fig. 3 shows a method of applying the control 
potential to an electrostatic deflection system in 
conjunction with normal deflection potentials. 

Fig. 4 is another embodiment in which the 
probes have appreciable width and depth. 

Referring to Fig. 1, there is shown one em 
bodiment of my invention. In this figure a cath 
ode ray tube having an envelope O contains an 
electron gun arrangement il and pairs of de 
fecting plates 2 and 3. At the end of the tube, 
remote from the electron gun structure, there is 
provided a fuorescent screen 4, and the normal 
picture reproduction size is shown asbounded by 
the mask 9 which normally masks the area of 
the tube outside the limits of the viewed picture. 
Also positioned in the tube and adiacent the 
Screen 4 are wire probe members 20, 22, and a 
pair of probes, one of which is indicated at: 23, 
and the seal through the glass envelope of the 
tube is indicated in the case of one of the wires 
at 24. Appropriate lead-put members foreach of 
the wire probesare provided. 
The position of the electron beam of the tube 

is indicated in several positions afterithas passed 
the deflecting plates of the tube, and such is indi 
cated in dashed lines. The normal position of 
the beam in its extremities is indicated at: 27,28. 
6 Will be seen therefrom that the beam slightly 

impinges on the probe members 20 and 22 when 
the picture is in the normal position. For pur 
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poses of simplicity the position of the beam with 
respect to the remaining probes is not shoWn. 
HoWever, it Will be appreciated that since the 
vvires are positioned along two aXes Which inter 
sect at right angles, there is provided an arrange 
ment wherein any position of the beam Which lies 
outside the normal picture reconstructing posi 
tion Will besuch that the beam Will intersect more 
widely with one of the probes than With the probe 
immediately opposite thereto, since the probesare 
arranged in a fashion So that for normal picture 
reconstruction the beam in its extreme positions 
slightly and equally impinges upon the probe 
members, and the currents thereby set up Will 
balance each other Out in the corrective signal 
developing means Which Will be described here 
inafter. However, should the extreme position of 
the beam vary it will be obvious that it will more 
Widely contact With one of tlne probeS than With 
the probe opposite thereto. Such a condition is 
illustrated by the position of the two dotted lines 
25 and 26 Wherein the position of the picture is 
such that it has risen from its normal centered 
position, and these two lines represent the upper 
andi lower extremities thereof. Under Such cir 
cumstances the beam Wlilimpinge further on the 
probe 22 than it impinges on the probe 20, and 
hence a difference of potential between the probes 
Will be created and a corrective signal Will be 
developed by the apparatus Such as illustrated 
hereinafter in Fig. 2. The action of the device is 
as follows: 
The size of the picture is adjusted in such 

fashion that the picture boundaries fall slightly 
outside of the desired masked picture size, which 
is a favorable condition since the extreme edges 
of a picture are always somewhat distorted or 
irregular and therefore preferably are masked 
Out. Accordingly, Such a mask is provided as 
shown at 9 in Fig. 1. The boundaries of the pic 
ture having been determined, if the picture i5 
displaced too far to the right or to the left a dif 
ference of potential in one direction or the other 
will be developed between probes 2 and 23 by the 
differential impingement of the electron beam 
thereon. Similarly, if the picture is too far up or 
down a difference of potential Will be developed 
between probes 20 and 22. In either case a difter 
ence of potential between the horizontal probes 
as a pair, or the vertical probes as a pair may be 
utilized directly or indirectly to introduce defiec 
tion biasing potential in such a fashion asto neu 
tralize the incorrect picture displacement and to 
carry the picture into a centered position, this 
being the position at Which there Will beno dif 
ference of potential between the horizontal probe 
pair or the vertical probe pair. The essence of 
this arrangement, therefore, may be said to be 
that differences of potential developed between 
several probes Within an optical image repro 
ducing means are a function of the limits of a 
desired picture, and these probes control means 
for centering the picture in the direction of its 
deviation from a centered position, whether it 
be vertical or horizontal. 

Referring to Fig. 2, there is shoWn an arrange 
ment for effecting the control of the movenent 
of the picture which has deviated from the cor 
rect position. The probe members 20 and 22 of 
Fig. 1 have been taken as illustrative, and for 
purposes of simplicity the remaining apparatus 
has been omitted from the tube. Probe mem 
ber 22 is connected to the grid 40 of an amplifler 
tube 4 having an anode 42, and a cathode 43. 
The probe member 20 is connected to the grid 40 
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2,307,212 
of a thermionic tube having cathode 49 and anode 
50, the tube itself being identified as 5. The 
cathodes of the two tubes 3 and 5 are shown 
as connected in parallel andare grounded. . The 
grid 40 is grounded through a resistor58 and the 
grid 48 is grounded through resistor 59. These 
two resistors are of substantially equal values. 
The inner rectangle represents what may be a 
masked picture area. 
Joining the anode 42 to the anode 50 is a re 

sistor 52 and the center tap thereof is connected 
to the positive side of a supply potential 53, the 
negative terminal of Which is connected to the 
cathodes 43 and 49. The terminal of the resistor 
52 Which is connected to the anode 42 is con 
nected to the grid 60 of an amplifying tube 6 
having cathode 62 and anode 63. The terminal 
of the resistor 52 connected to the anode 50 is 
connected to the cathode 62 of the tube 6, The 
anode 63 of tube 6 is connected serially through 
a resistor 64 and a deflection biasing source of 
potential 65 to the cathode 62. Voltages devel 
oped across the resistor 64 may be taken off across 
the terminals 66 and 67. The operation of the 
device is as follows: 

Un'equal impingement of the cathode ray beam 
on the pair of probes Will cause a change in the 
potentials of the grids of either tube 4 or 5i 
relative to each other. This means, then, that 
the plate current in the two tubes Will be unequal 
and that a difference of potential Will appear 
across the terminals of the resistor 52. This 
difference of potential may be amplified by im 
pressing it across the grid cathode path of the 
amplifying tube 6 and affecting the plate cur 
rent of tube 6 so that there is developed a defin 
ite potential drop across resistor 64. This poten 
tial may be impressed through appropriate cou 
pling means onto the deflecting plates of the 
cathode ray tube as shoWn hereinafter in Fig. 3. 

Referring to Fig. 3, there is shown one ar 
rangement for impressing onto the deflection 
apparatus the developed bias potential Which is 
to be used for corrective purposes. In this figure 
the normal deflection generator 80 is illustrated 
as a schematic block showing and lead 8 is con 
nected to one of the deflecting plates 82 of a cath 
ode ray tube 83. The other lead from the gener 
ator is connected to one terminal of a poten 
tiometer arrangement comprising resistor 84 and 
having a slide arm arrangement 85. A Source of 
potential 86 is shunted across resistor 84. The 
slide arm 85 is connected to one terminal 8 of a 
terminal pair 87 and 88, the terminal 88 being 
connected to the other deflecting plate 89 of the 
cathode ray tube 83. The potentials developed 
across resistor 64 of Fig. 2 may thenbe impressed 
onto terminals 37 and 88 through appropriate 
and well known coupling means. The contact 85 
may be set initially for centering with each tube. 
The deflection controls are then set so that the 
picture is slightly too large in each dimension. 
Thereafter, if the picture shifts off center poten 
tial differences will develop between the vertical 
probe pair or between the horizontal probe pair, 
and in each case Will provide an additional bias 
for moving the picture by means of changing the 
bias on the deflecting means in the cathode ray 
tube. 

Referring to Fig. 4, there is shown an alterna 
tive arrangement of my invention. In this figure 
the cathode ray tube envelope 30 contains an 
electron gun structure 3 and electrostatic de 
fecting means 32 and 33 for deflecting the beam 
in two coordinates of motion. In this figure 
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the probe members are planar conducting plates 
34, 35, 36 and 37, and it will be seen from the 
dotted line 38 that the edge of these plates marks 
or frames slightly more than the picture of the 
desired size, the un masked picture's size being 
shown at: 39, and the normal picture extremities 
masked being indicated at: 29. As in the previous 
illustration, appropriate lead members are pro 
Vided forpassing through the tube Wall to the ex 
terior thereof for purpose of connection to other 
apparatus. The probes should be made prefer 
ably of a material inherently having a small sec 
ondary electron emission. Such materials as 
graphite coatings or the like on the probe mem 
bers are appropriate. 
The centering control System shown in this ap 

plication is not affected by Symmetrical increases 
or decreases in the size, but only as a result of 
decentering of the picture. For instance, in the 
initial adjustment by the user the picture may ; 
be made slightly larger in each dimension than 
the viewed area, which is done easily by merely 
bringing it to the viewed area and then turning 
the picture size control knobs by a given amount 
which is adequate to immerse the probes in the : 
scanning beam outside the viewed picture area. 
Instructions to the user of the receiver may in 
dicate approximately how much turning of the 
knobis required for this purpose. 

It is further possible to arrange the circuits so 
that if any probe falls to zero potential the am 
plitude of the deflection generator voltage or 
current may be increased suitably. It will be 
apparent to those skilled in the art to Which this 
invention belongs that there may be deviations 
from the particular showing thereof which will 
fall purely within the spirit and scope of my in 
vention and will be the equivalent thereof, and 
I am entitled to such deviations from the par 
ticular showing as are the equivalent thereof and 
that fall fairly Within the scope of the herein 
after appended claims. 
What I claim is: 
1. The method of controlling the position of 

the image reproduced On the viewing target of 
a cathode ray tube Which comprises the steps of 
fixing the normal image position, developing cor 
rective signals in accordance With the deviation 
of the instantaneously produced image from the 
normal image reproducing position and utilizing 
the developed corrective signals automatically to 
return the produced image to its normal position. 

2. Apparatus for controlling the position of the 
image reproduced on a cathode ray tube Screen 
comprising a cathode ray tube having an anode 
and a cathode for developing an electron beam, a 
target to receive the developed electron beam, 
and deflecting means to cause said beam to trace 
a pattern of predetermined size on the target 
and beam intercepting electrodes intermediate the 
beam deflecting means and the target for devel 
oping signals from the impingement of the beam 
on said intercepting electrodes, and means for 
modifying the deflection of saidi beam under the 
control of said developed signal. 

3. Apparatus in accordance with claim. 2, 
Wherein said intercepting electrodes comprise at 
least a pair of Wire probe members. 

4. Apparatus in accordance with claim 2, 
Wherein said intercepting electrodes comprise at 
leasta, pair ofplanarmembers. 

5. In apparatus for controlling the position of 
the reproduction of an electro-optica image on 
the viewing target of a cathoderay tube Wherea 
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there are included electron beam forming elec 
trodes for developing a cathode ray beam to im 
pact the target and means for deflecting the 
said electron beam across the target to produce 
a scanning raster of which the extremities of 
the normal path of the said developed beam are 
predeterminedly and substantially fixed in posi 
tion, a plurality of electrically opposing beam in 
tercepting electrodes located intermediate the 
beam deflecting means and the target and nor 
mally protruding into the path of the said de 
fected electron beam so that electrical energy 
is developed at the intercepting electrodes during 
periods of beam impact thereupon, means for 
developing electrical energy of substantially equal 
magnitude by the impact of the electron beam 
upon the opposing intercepting electrodes for 
normal image reproduction and electrical energy 
of unequal magnitudes for image reproduction 
varying from the selected normalto produce cor 
rective signals in accordance With the unequal 
magnitude developed energies, and means for ap 
plying the produced corrective signals to the re 
spective deflecting means for restoring the scan 
ning raster to a normal location. 

6. In apparatus for controlling the position of 
the reproduction of an electro-optical image on 
the viewing target of a cathode ray tube Wherein 
there are included electron beam forming elec 
trodes for developing a cathode ray beam to im 
pact the target and means for deflecting the said 
electron beam across the target to produce a 
scanning raster of Which the extremities of the 
normal path of the said developed beam are pre 
determinedly and substantially fixed in position, 
masking means to limit the observable area of 
the produced raster to a fractional part of the 
total raster traced, a plurality of pairs of electri 
cally differential and opposing beam intercept 
ing electrodes located intermediate the beam de 
flecting means and the target, said pairs of elec 
trodes terminating within the volume lying be 
tWeen the volume formed between the outer 
boundaries of the normal raster and the point 
at Which the deflecting means is effective to de 
flect the beam and that volume formed between 
the boundaries of the unmasked raster and the 
said point So that the Said beam impacts the said 
electrodes within the time period required to 
trace the masked portion of the raster, means 
for developing by the impact of the electron beam 
upon the intercepting electrodes electrical energy 
of substantially equal magnitude on the opposing 
intercepting electrodes for normal image repro 
duction and electrical energy ofunequal magni 
tudes for variant image reproduction to produce 
corrective signals in accordance with the unequal 
magnitude of the developed energies, and means 
for applying the produced corrective signals to 
the respective deflecting means for restoring the 
scanningrasterto a normal location. 

7. Apparatus in accordance with claim 5, 
wherein said intercepting electrodes comprise 
two pairs of planar conducting members, the 
transverse axis of one of said pairs of members being positioned substantially at right angles to 
the transverse axis of the other of said pairs of 
members. 

8. Apparatus in accordance with claim 5, 
wherein said intercepting electrodes comprise 
four electrodes spaced. apart substantially a 
quadrant. 
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