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UNITED STATES PATENT OFFICE 
2,522,291 

CATHODE-RAY TUBE WITH TARGET 
CONTROLLED DEFLECTING PLATES 

Warren A. Marrison, Maplewood, N. J., assignor 
to Bell Telephone Laboratories, Incorporated, 
New York, N. Y., a corporation of New York 

Application September 20, 1945, Serial No. 617,631 

(C1, 315-21) 20 Claims. 
1. 

This invention relates to electrical signal trans 
lating devices and particularly to those of the 
electronic type. 
Objects of the invention are to extend the 

field of usefulness of electronic devices and to 
make them more readily applicable to electrical 
Systems for Such purposes as selection, distri 
bution, registration, repetition and for other sig 
nal translating functions. 
Another object is to increase the accuracy, de 

pendability and general utility of electronic beam 
devices. 
The use of electron-beam tubes has been pro 

posed heretofore for a wide variety of purposes 
in electrical systems particularly where sensitivity 
of control and high speed of operation are es 
Sential requirements. Among other proposals 
these tubes have been suggested for use as se 
lectors, the variable incoming signal currents 
Serving to control the movement of the beam to 
select a desired one of a plurality of electrodes to 
Which suitable Work circuits are connected. Since 
the precision with which the electron beam is 
moved over the object electrodes or into posi 
tions bearing desired relations with respect to 
Said electrodes depends upon the signal and con 
trolling currents or potentials applied to the 
control elements of the tube, any variation such 
as an increase, diminution, dissipation or other 
change in the magnitude of these currents or po 
tentials Will have its effect upon the movement 
and position of the electron beam. For example, 
it may be desirable in a beam selector to advance 
the electron beam under the control of incoming 
Signals to a predetermined electrode and to hold 
the beam on such electrode as an indication of 
the Selection made. If the signal potentials are 
too strong or too weak or if they tend to leak off 
and dissipate, the beam Will not be accurately 
positioned with respect to the electrode, or, if 
positioned accurately, it may gradually shift its 
position, thus impairing the effect of the in 
tended selection. 
With the foregoing difficulties in mind, appli 

cant has devised a novel means for securing and 
maintaining a high degree of precision in the 
operation of electron-beam devices. More spe 
cifically, applicant has devised an electron-beam 
tube in Which Special electrodes are provided for 
the purpose of preventing any unwanted devia 
tion of the beam from its intended location with 
respect to the Working electrodes of the tube. 
Once the beam has been moved into a desired 
position with respect to a working electrode, it is 
accurately maintained in that position by the 
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presence of said special or auxiliary electrodes. 
If for any reason it tends to depart from its 
proper position, potentials are established on the 
special electrodes which operate automatically 
to restore the beam to its proper position. 
A feature of the invention is an electron tube 

having a coordinate field of selectable electrodes 
together with means for preventing the beam 
from deviating in any direction from a selected 
one of the electrodes on which it has been posi 
tioned. 
Another feature of the invention is an electron 

beam tube having electromagnetic means for 
correcting and adjusting the position of the beam 
With respect to the Working electrodes. 
The foregoing and other features of the in 

vention will be discussed more fully in the fol 
lowing detailed specification. 
In the drawings accompanying the specifica 

tion: 
Fig. 1 illustrates the invention when applied to 

an electron-beam tube having a single array of 
objective anodes; 

Fig. 2 is an enlarged fragmentary view show 
ing the relation between the beam and the 
electrodes; 

Fig. 3 illustrates one possible arrangement of 
Work circuits connected to the anodes of the tube; 

Fig. 4 illustrates the invention applied to a 
tubehaving a coordinate field of objective anodes; 

Fig. 5 is an end view of the tube of Fig. 4 
ShoWing the field of objective anodes and a 
grid-Work of auxiliary electrodes for correcting 
deviation of the bean; and 

Fig. 6 is an alternative structure in which the 
correction of the beam is effected by electro 
magnetic means. 

Referring now to the drawings and particu 
larly to FigS. 1 and 2, the electron-beam trans 
lating device here illustrated includes a sealed 
vessel 00 containing means for developing a 
stream or beam of electrons and causing the 
beam to impinge selectively on any desired one 
of a series of objective anodes. The stream of 
electrons is developed by a cathode 0 and prop 
agated by an accelerating anode 02 toward the 
forward end of the vessel or tube OO where it is 
capable of engaging any one of a series of target 
anodes 103, 04, 05, O6, etc. The anode 03 
Serves as a normal-position target on which the 
beam 2 falls when no signals are being re 
ceived from the incoming circuits. Anodes O4, 
05, O6, etc., correspond to the ten numerical 

values of a digit of the decimal system. The 
movement of the beam 2 over the anodes is 
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&ontrolled by a pair of deflector plates 3 and 
4. By applying voltages of different values to 

the plates 3 and A the beam 2 is caused to 
advance to corresponding ones of the objective 
anodes 04, 05, O6, etc. When the circuits are 
in their normal condition the baam 2 rests on 
the normal anode 93 either by virtue of the dis 
position of the accelerating anode 2 or by a 
biasing voltage applied to the plates 3 and 

4 in any suitable manner or by an additional 
set of control plates. 
The forward end of the tube is also equipped 

With an auxiliary electrode, the purpose of which 
is to hold the beam in a selected position. This 
auxiliary electrode comprises a plate 5, which is 
disposed behind the objective anodes 94, (5, C6, 
etc., and in Such a position that the beam 2 im 
pinges on said electrode when it is not in full 
engagement with Some one of the objective an 
Odes. 
auxiliary electrode 5 sets up a Voltage, Which 
depends for its magnitude upon the degree of ex 
posure to the beam, and which is applied across 
the control plates 6 and if for the purpose of 
correcting the beam deviation. 

It will be obvious that electron-beam devices of 
the type disclosed in Fig. 1 may be suitable for a 
wide variety of purposes. In particular they are 
useful where it is desirable to store or register 
information, such as numbers or other chair 
acters, for present or future use. Such an ap 
plication is illustrated in Fig. where incoming 
electrical impulses from a transmitting dial are 
received and translated by the tube into a cor 
responding position of the beam. 
A description Will now be given of the opera 

tion of the tube and its associated impulse cir 
cuit. When it is desired to transmit to the tube 
f) a series of impulses representing a given 
number, the key 8 is Operated to close an ob 
vious circuit for relay 9. Relay 9 in turn 
closes an operating circuit for slow-release relay 
$20. The operator now manipulates the dial 24, 
for example, to the number nine position and 
upon release of the dial from this position, a 
Series of nine inpulses is transmitted. On the 
opening of the circuit for the first impulse relay 

9 releases, but relay 29, being slow, maintains 
its armatures in their attracted position. A 
charging circuit for condenser 22 may now be 
traced from the positive grounded pole of bat 
tery 25 over conductor 26, back contact 22 of 
relay 9, condenser 22, contact-protective re 
sistor 23, front contact 28 of relay 29 to the 
negative pole of battery. 25. A definite prede 
termined charge is accumulated on condenser 22 
during the open period of the impulse. At the 
end of this first open period the dial contacts 
close and relay 9 reoperates. The charged con 
denser 22 is now connected to the larger con 
denser E2 for the purpose of transferring its 
chargethereto. The circuit for this transfer may 
be traced from the upper terminal of condenser 
i22 through the front contact 29 of relay 9, 
front contact 33 of relay 20, condenser 2, re 
sistor 23 to the opposite terminal of condenser 
22. Upon the next opening of the dial contacts 

relay 9 releases, and condenser 22 is recharged 
for the second impulse. When the dial contacts 
close at the end of the second impulse, relay 9 
operates, and the charge on condenser 22 is 
transferred to condenser f2 where it is added to 
the charge representing the previous impulse. In 
like manner, each of the succeeding impulses re 

The impingement of the beam on the 
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sults in the addition of an incremental charge to 
the condenser 2. 

It will be noted that the condenser 2 is con 
nected across the control plates 3 and 4, 
Wherefore the increasing charges applied to the 
condenser cause the application, of inci'easing 
voltages to said control plates. Each of these 
voltage increments is just sufficient to advance 
the electron beam 2 from one anode to the next. 
That is to Say, the voltage applied to plates 3 
and 4 in response to the first impulse causes 
the beam 2 to move from the normal anode 
F3 to the No. 8 anode (4, the increased voltage 
resulting from the second impulse causes the 
beam to move from anode 04 to the No. 2 anode 
(5, and likewise for each succeeding impulse 

until the bean 2 is finally brought to rest on 
the No. 9; anode 88. 
By careful design it is possible to derive voltage 

values that will bring the bean 2 into accurate 
relationship with the Successive objective anodes. 
However, it is sometimes desirable to permit toler 
able variations in the manufacturing of appa 
ratus, and it is also Well known that condenser 
charges have a tendency to leak away with time. 
With these considerations in mind it will be seen 
that the beam 2 may not always occupy a fully 
centered relationship with respect to the objec 
tive anode to which it has been driven. Assume, 
for example, that the charge on condenser 2, 
which drives the bean to One of the objective 
anodes, such as anode 5, gradually becomes di 
minished as a result of leakage. As the charge 
dinninishes, the bean 2 slowly returns towards 
its normal position and in so doing impinges to 
Some extent on the auxiliary electrode 5. This 
relationship is more clearly illustrated in Fig. 2. 
A circuit may now be traced fron the positive 
pole of battery 25, deflector plates 6 and 7, 
conductor 26, auxiliary electrode 5 thence over 
the beam 2, cathode 8 to the negative pole of 
battery 25. The voltage applied to plates 6 
and in this circuit is of such a polarity that 
it prevents further downward novement of the 
beam and thus prevents it from Wandering off 
the anode 5. It will be noted from Fig. 2 that 
the greater the deviation of the beam the greater 
the exposure on the electrode 5 and conse 
quently the more pronounced is the restoring po 
tential applied to the plates 6 and . 
The objective anodes (4, 5, 36, etc., may be 

connected to any suitable type of work circuit. 
In the drawings resistors are illustrated, and in 
Fig. 3 the voltages developed in these resistors 
serve to operate responsive devices such as dis 
charge tubes 30, 38, etc. To consider the ex 
ample chosen, if the bearin 32 is driven to the 
No. 9 objective anode 33, the current flowing 
by way of the beam and anode 383 through re 
sistor 38 develops a voltage which is applied 
across the control electrodes of the tube 300. 
This voltage causes the tube to ionize, where 
upon current flows from the positive pole of bat 
tery 305, resistor 386, across the anode-cathode 
gap of the tube 33 thence to ground. The volt 
age developed in the resistol 35.6 may be used for 
any Suitable purpose Such as indication or con 
trol. 

It will be noted that the beam 2 may impinge 
briefly on the auxiliary electrode 5 as it steps 
fron ong objective anode to the next. This, of 
course, is not objectionable since the voltage de 
Veloped by the engagement of the beam with the 
electrcde 5 is in the direction to move the beam 
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to the next desired anode. However, it is obvious 
that the circuits may be designed to prevent the 
engagement of the beam with the auxiliary elec 
trode until the beam has finally been positioned 
on the desired anode. One method is to make 
use of the well-known virtual beam during the 
impulsing interval, converting it to a real beam 
as SOOn as the impulse Operation has been com 
pleted. 
When it is desired to release the beam after it 

has served its purpose, key 8 is opened, and 
relay 9 releases and opens the circuit of relay 
20. After an interval relay 29 releases and in 

SO doing closes a short circuit around the con 
denser 2. Condenser 2 becomes fully dis 
charged, and the beam 2 returns to its normal 
position anode 03. 
The tube 400 shown in Figs. 4 and 5 is provided 

With a coordinate field of objective anodes, and 
the beam 40 is driven in two coordinate move 
ments to select any desired one of the anodes. 
The number of anodes may be chosen to suit the 
requirements; for example, the field may include 
100 anodes arranged in ten rows of ten anodes 
per row. In the drawings only twenty anodes 
402, 493, 404, 405, etc., have been shown for the 
Sake of simplicity. 
The beam 49 is driven in a vertical direction 

by means of deflector plates 4 and 42 for the 
purpose of Selecting a horizontal row of anodes 
and is driven horizontally by deflector plates 43 
and 44 to select a particular anode in the hori 
ZOntal row. The voltages for driving the beam 
are supplied to plates 4-42 and 43-44 over 
circuits 4 f5 and 46. 
Once the beam is positioned upon a selected 

anode it is held in position and prevented from 
deviating in any direction by means of four aux 
iliary electrodes 47, 4f 8, 4f 9 and 420. Each one 
of these auxiliary electrodes includes a plurality 
of parallel extensions which collectively form a 
frame or boundary for each of the individual ob 
jective anodes, as seen in Fig. 5. For example, 
the anode 406 is bounded on the right by the ex 
tension 42 of electrode 420, on the left by ex 
tension 422 of electrode 49, on the upper side by 
extension 423 of electrode 47, and on the lower 
Side by extension 424 of electrode 48. Electrode 
47 is connected to plate 425 of the pair of vertical 
deflecting plates 425-426, which serve to apply 
a vertical correction to the beam in One direction. 
Similarly the auxiliary electrode 48 is connected 
to plate 428 of the pair of vertical deflecting plates 
421-428, which serve to apply a vertical correc 
tion in the opposite direction. Auxiliary elec 
trode 4f 9 is connected to plate 429 of the pair of 
horizontal deflecting plates 429-430, which serve 
to apply a horizontal correcting movement of the 
beam to the right as seen in Fig. 5. Similarly 
the electrode 420 is connected to plate 432 of the 
pair of horizontal deflecting plates 43-432, 
which serve to apply a horizontal correcting move 
ment of the beam to the left. 
To explain the operation of the translating tube 

shown in Fig. 4 assume that a voltage is applied 
over circuit 45 to the deflector plates 4 and 42 
and that this voltage is sufficient to move the beam 
in a vertical direction to the third horizontal roW 
of objective anodes. ASSume als0 that a volt 
age is applied over circuit 4 f6 to the plates 4 3 
and 44 and that this voltage is sufficient to de 
flect the beam along the selected horizontal roW 
until it engages the desired anode 406. In this 
position of the beam the Work circuit may be 
traced from the negative pole of battery 433, 
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6 
cathode 434, beam 40, anode 406, resistor 435 to 
the grounded positive pole of battery 433. The 
voltage, developed in the resistance 435 may be 
used for any suitable purpose. 
... If during the time the beam 40 f is positioned 
on the anode 406 the voltage on the deflecting 
plates. 4 and 42 varies in such a manner as to 
cause the beam to digress upwardly, a portion of 
the beam will engage the extension 423 on the 
auxiliary electrode 4f7. This engagement of the 
beam with the auxiliary electrode. causes a cor 
recting voltage to be applied to the plates 425 and 
426 over a circuit which may be traced from the 
positive pole of battery. 433, conductor 436, plate 
426, plate 425, auxiliary electrode 4f7, beam 40, 
Cathode 434 to the negative pole of battery 433. 
The polarity of the voltage thus applied to the 
plates 425 and 426 is Such that the beam is re 
turned downwardly to its proper position with re 
spect to the anode 406. On the other hand if the 
voltage across the plates 4 fl and 42 varies in the 
opposite sense, the beam 40 digresses in a down 
ward direction and encounters the extension 424. 
on the electrode 48. A circuit is now closed, sim 
ilar to the one above traced, for applying a cor 
recting voltage to the deflector plates 427 and 428. 
In this case, however, the correcting voltage is of 
the opposite polarity and acts on the beam to re 
turn it in an upward direction to its centered 
position on the anode 406. Should the voltage on 
the plates 4 3 and 414 increase somewhat in mag 
nitude, the beam 8 is diverted to the right and 
engages the extension 42 on the electrode 420. 
This applies a correcting voltage to the plates 
43 and 432 of a polarity to restore the beam to 
its Correct position. Likewise a reduction of the 
voltage on plates 43 and 44 permits the beam 
to deviate to the left where it engages the exten 
sion 422 on the electrode 49, and a correcting 
Woltage of the opposite polarity is applied to the 
plates 429 and 430 for restoring the beam. 
In the modification disclosed in Fig. 6 of the 

drawing the correction of the beam is accom 
plished by means of an electromagnetic field. 
Normally the beam rests on the normal position 
anode 602. When a voltage is applied to the de 
flector plates 603 and 604, the beam is driven over 
the objective anodes 605, 606, 607, etc., until it 
comes to rest on the desired one of these anodes. 
If the beam deviates from its position on the se 
lected anode and consequently engages the aux 
iliary electrode 60, a circuit is established from 
the negative pole of battery 6 ft, cathode 62, 
beam 60, electrode 66, conductor 63 thence in 
parallel through resistor 620 and condenser 6 f4 
to the positive pole of battery 6 . The con 
denser 64 acquires a charge in this circuit, the 
polarity of which opposes the biasing battery 615 
and causes the tube 6f 6 to conduct. Current now 
flows over a circuit traceable from the positive 
pole of battery 6 1 through the coils 618 and 619, 
anode and cathode of tube 66 thence in parallel 
through condenser 64 and resistor 626 to the 
negative pole of battery 6.7. The current flow 
ing in coils 68 and 6 9 sets up a magnetic field 
which acts on the beam 60? to restore it to its cor 
rect position. 

It will be understood that many variations may 
be made in the details of the structures and cir 
cuits illustrated herein. Numerous. Variations in 
the disposition of the anodes, in the shape and 
location of the correcting electrode, and in other 
structural features will suggest themselves to 
those skilled in the art, . . . . . ; 
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'What is claimed is: 
1. An electronic beam device comprising a plu 

rality of target anodes, means opposite Said 
anodes for projecting an electron beam thereto, 
auxiliary electrode means adjacent and laterally 
beyond said anodes for intercepting electrons in 
Said beam directed to pass by said anodes, means 
for driving Said beam over Said anodes, and 
means for effecting a definite relation between 
Said beam and a particular one of said anodes 
comprising means for deflecting said beam and 
coupled to said auxiliary electrode means to be 
controlled in accordance with the beam current 
inpinging upon said auxiliary electrode means. 

2. An electrical beam device comprising a plu 
rality of fixed electrodes arranged in Spaced rela 
tion, means opposite Said electrodes for produc 
ing a beam of energy for engagement with said 
fixed electrodes, an auxiliary electrode adjacent 
and so disposed with respect to said fixed elec 
trodes that said beam impinges on said auxiliary 
electrode when it is not in full engagement with 
Some one of the fixed electrodes, means for now 
ing Said beam into engagement with a predeter 
mined one of Said fixed electrodes, and means 
responsive to the impingement of the beam on 
Said auxiliary electrode in the event the beam 
fails to fully engage the predetermined fixed elec 
trode for automatically adjusting the position of 
the bean in the direction of full engagement with 
Said predetermined electrode, said means com 
prising beam control deflecting means activated 
by the energy derived from the beam by the 
auxiliary electrode. 

3. An electrical beam device comprising a plu 
rality of fixed electodes arranged in spaced rela 
tion, means opposite said electrodes for produc 
ing a beain of energy for engagement with said 
electrodes, means for moving said beam into 
engagement With a particular one of Said elec 
trodes, alxiliary electrode raeans adjacent, said 
electrodes for deriving energy from said beam in 
response to its departure from a predetermined 
relation with said particular electrode, and beam 
deflecting means for utilizing the energy derived 
from Said bearin by said auxiliary electrode means 
for automatically reestablishing said predeter 
tlined relation. 
4. In an electrical beam device, a plurality of 

electrodes arranged in spaced relation, means op 
posite said electrodes for producing a beam of 
energy for engagement with said electrodes, 
means for moving Said beam into a position to 
engage a particular one of said electrodes, means 
comprising an auxiliary electrode effective only 
When Said beam recedes from a prescribed posi 
tion of engagement with said particular elec 
trode for deriving from the beam an amount of 
energy proportional to the recession, and beam 
deflecting means utilizing the energy derived 
from Said beam by said auxiliary electrode means 
to restore the beam to its position of engagement 
With said particular electrode. 

5. In an electrical beam device, a plurality of 
electrodes disposed in a coordinate field, means 
opposite Said electrodes for producing a beam of 
energy for engagement with said electrodes, 
means for moving Said beam into a position to 
engage a predetermined one of said electrodes, 
and bean deflecting means cooperating with 
auxiliary electrode means responsive to the 
departure in any direction of Said beam from its 
position of engage:nent for restoring said beam 
to its said position of engagement with said pre 
determined electrode, said auxiliary electrode 
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8 
means having portions laterally beyond said 
electrodes. 

16. An electrical beam device comprising a plu 
rality offixed electrodes arranged in a coordinate 
field, means' opposite said electrodes for produc 
ing a beam of energy for engagement With Said 
fixed electrodes, a plurality of auxiliary elec 
trodes bordering each of said fixed electrodes and 
Subject to engagement by said bean of energy, 
neans for driving said beam into engagement 
with a predetermined one of said fixed electrodes, 
and bean deflecting means including Said aux 
iliary electrodes and effective in response to the 
engagement of the beam with said auxiliary elec 
trodes for maintaining said beam in its position 
of engagement with said predetermined fixed 
electrode. 

7. The combination in a translating device of 
a plurality of fixed electrodes, means for produc 
ing a bean of energy for engagement with Said 
electrodes, means for moving said beam to selec 
tively engage a predetermined one of said elec 
trodes, and electromagnetic means responsive to 
a departure of said beam from its position of 
engagement with said predetermined electrode 
for maintaining Said beam in engagement with 
Said predetermined electrode. 

8. An electronic beam device comprising a 
Sealed envelope, a series of fixed anodes ar 
ranged in Spaced relation within said envelope, 
a Cathode within said envelope for developing a 
beam of electrons for engagement with said fixed 
anodes, electrostatic deflector plates within said 
envelope for driving said beam into engagement 
With a predetermined one of said anodes, an aux 
iliary anode mounted in proximity to said fixed 
anodes and Subject to engagement by said beam 
as it passes from one anode to another, a second 
Set of deflector plates, and means 'comprising a 
feedback coupling from said auxiliary anode to 
Said. Second deflector plates effective if said beam 
departs from its position of full engagement with 
Said predetermined anode and into engagement 
With Said auxiliary anode for applying a poten 
tial to Said second set of deflector plates for the 
purpose of restoring said beam to its position 
of full engagement with said predetermined 
anode. 

9. An electrical beam device comprising a plu 
rality of target anodes, means opposite said 
anodes for projecting a beam of energy thereto, 
means for causing movement of said beam rela 
tive to said target anodes and for positioning said 
beam in engagement with a predetermined one 
of Said target anodes, and means for maintain 
ing Said beam positioned on said target anode 
comprising an auxiliary electrode for intercept 
ing Said beam when it departs from said target 
anode and bean deflecting means coupled to 
Said auxiliary electrode and energized by the 
beam energy intercepted by said auxiliary elec 
trode. 

10. An electrical beam device comprising 
means for producing a beam of energy, a target 
anode Opposite Said means, means for deflecting 
Said beam to a position of engagement upon said 
target anode, -an auxiliary electrode adjacent 
Said anode and placed so that said beam impinges 
upon it when not in full engagement with said 
target anode, and deflecting means coupled to 
Said auxiliary electrode for exerting a restoring 
force upon said bearin in proportion to the degree 
of eXpCSure of Said auxiliary electrode to said 
beam. 

11. An electronic beam device comprising 
  



2,522,291 
9 

means for producing a beam of electrons, a Series 
of target anodes opposite said means located in 
a line, means for moving said beam along Said 
line of anodes, auxiliary electrodes subject to 
impingement by said beam, located on both sides 
of and parallel to the line of said target anodes, 
and means for restricting the movement of Said 
beam to a path between said auxiliary electrodes 
comprising beam deflecting means electrically 
connected to said auxiliary electrodes and ener 
gized when the electron beam deviates from Said 
path to impinge upon one of said auxiliary elec 
trodes. 

12. An electronic beam device comprising 
means for producing a beam of electrons, a plu 
rality of target anodes opposite said means, a 
plurality of auxiliary electrodes positioned rela 
tive to said target anodes to form a frame about 
each target, means for positioning said beam sub 
stantially within the frame of any one target, 
and bean deflecting means energized when Said 
bean impinges upon any of Said auxiliary elec 
trodes for noving said beam towards a centered 
position within said frame. 

13. An electrical beam device comprising 
means for producing a beam of energy, a group 
of target areas opposite said means, auxiliary 
electrodes adjacent said target areas, Ineans for 
moving said bean into one of Said target areas, 
and defecting means energized when said beam 
tends to drift out of said target area, into in 
pingement with an adjacent auxiliary electrode, 
for retaining said beam within said target area. 

14. An electrical beam device comprising 
means for producing a bean of energy, a group 
of target areas opposite said means and bounded 
by auxiliary electrodes, means for positioning 
said beam on any One of said target areas, and 
deflecting means energized when said beam drifts 
from its position with respect to said target area, 
into impingement with a boundary auxiliary elec 
trode, for containing the beam substantially 
Within the target area. 

15. An electron discharge device comprising a 
target having 2n edge extending in one coordi 
nate direction of a two coordinate plane system, 
means opposite one face of said target for pro 
jecting an electron beam thereto, means for 
deflecting said beam in the second coordinate 
direction, and means for controlling the position 
of Said beam in said second direction to position 
Said beam upon said target, said controlling 
means comprising an auxiliary electrode opposite 
the other face of said target and extending be 
yond said edge to intercept electrons in said beam 
Which pass beyond said target and a feedback 
connection between said auxiliary electrode and 
said deflecting means. 

16. An electron discharge device comprising a 
plurality of imperforate targets having corre 
sponding edges extending in one coordinate 
direction of a two coordinate plane System, means 
to one side of said targets for projecting a con 
centrated electron stream thereto, means for de 
flecting said stream in the second coordinate 
direction of said system, and means for con 
trolling the position of said stream in said second 
direction, said controlling means comprising 
means to the other side of said targets and re 
Sponsive to electrons in said stream which pass 
to said other side, and connected in feedback 
relation to said deflecting means. 

17. An electron discharge device comprising 
target means including a plurality of imperforate 
elements having corresponding edges extend 
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10 
ing in one coordinate direction of a two coordi 
nate plane System, means to one side of said 
target means for projecting a concentrated elec 
tron stream to said elements, means for deflect 
ing said stream in the second coordinate direc 
tion of Said System, and means for controlling 
the position of said stream in said Second direc 
tion, Said Controlling means comprising electron 
receiving means to the other side of Said target 
means and extending beyond said edges to inter 
cept electrons in Said stream which pass by said 
edges, Said controlling means comprising also a 
direct conductive feedback circuit between said 
electron receiving means and said deflection 
means energized proportionately to the stream 
current to said electron receiving means. 

18. An electron discharge device comprising 
a row of imperforate target electrodes having 
corresponding edges extending substantially nor 
mal to the direction of Said row, means to one 
Side of said target electrodes for projecting a 
concentrated electron stream thereto, means for 
deflecting said stream in said direction to selec 
tively direct said stream to impinge upon any 
One of Said target electrodes, and means for con 
trolling the deflecting force due to said defecting 
means Congrising auxiliary electrode means 
mounted to the other side of target electrodes 
and extending beyond said edges to intercept 
electrons in said stream which pass by any of 
Said edges, said controlling means comprising 
also a direct conductive feedback connection be 
tween said auxiliary electrode means and said 
deflecting means. 

19. An electron discharge device comprising a 
plurality of targets mounted in a row, an aux 
iliary electrode having a portion laterally adja 
cent One side of said targets and extending in 
the direction of said row, means opposite said 
targets for projecting an electron beam thereto, 
a first deflecting means for deflecting said beam 
Over Said targets in said direction, a second de 
flecting means for deflecting said beam normal 
to Said direction, and means for controlling the 
position of Said beam in said normal direction 
Comprising said auxiliary electrode, said second 
deflecting means and a feedback coupling be 
tween Said auxiliary electrode and said second 
deflecting means. 

20. An electron discharge device in accordance 
With claim 19 comprising a second auxiliary elec 
trode laterally adjacent the other side of said 
targets and extending in the direction of said 
rOW, and wherein said controlling means com 
prises a third deflecting means for deflecting said 
beam in said normal direction and a feedback 
Coupling between said second auxiliary electrode 
and Said third defecting means. 
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