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§ 1
Thxs invention relates 1o cathode ray tubes,
and in particular to storage tubes of the cathode

.ray type.
A storage tube is one in whmh a .eugnal may be

stored for a period of time and subsequently re-

produced In one type of storage tube, there is
:utlllzed a target structure comprising a thin di-

(Cl 250—164)

2

face. The spacing of the barrier screen from the

- dielectric surface is a compromise. 1f the spac-

ing is too great, redistribution effects will shade
the signals, introducing more interline crosstaik,
and reduce the resolution. If the spacing is too
small, whenever negative signals are applied to

- the plate, very negative portions of the target

jelectrlc sheef having on one side thereof a metal

signal plate. The target sheet is mounted with-
in the tube and is scanned by an electron beam
focussed upon the exposed surface of the. di-
j,electrlc sheet. A pattern of electrostatic charges

10

. may be established on the insulating surface of
:The dielectric sheet when signals are applied to

.the metal signal plate of the target during the

‘scanning of the dielectric surface by the elec-
‘tron beam. The established charge pattern on

" “the dielectric surface is used to vary or modulate

f:}the secondary emission from the dielectric sur-
‘face due to the scanning of the surface by the
telectron beam. An output signal of the tube is
‘that obtained by the collection of the modulated

15

surface surrounding the beam spot may, by &
“coplanar grid effect” erect a potential barrier
outside the screen, over which many of the
secondaries cannot go. As a result they will be
collected by the barrier grid sereen, and their
absence from the secondary beam each scan will
cause a positive signal to appear on the collector.
- Accordingly, it is an object of this invention
to provide an improved storage tube of the cath-
ode ray type.

- It is also an object of this invention to provide
a storage tube having uniform collection of sig-

29 nal from the target surface.

. secondary emission from the insulating target

- surface by a collector electrode. A tube of this
“type is disclosed in the application of R. L. Sny-
‘der, Jr., filed July 24, 1945, Serial 606,312.

One type of storage tube as described above is

that having a fine mesh barrier screen closely

spaced from the exposed dielectric surface of the
target. This fine mesh screen is maintained dur-
ing tube operation at a common D. C. potential
with the metal signal plate in contact with the
opposite side of the dielectric sheet.
insulating target surface is scanned by the elec-
tron beam, the dielectric surface will change in
potential wuntil an equilibrium potential is
reached, at which the number of secondary elec-
trons leaving the dielectric surface and passing
through the barrier screen is exactly equal to the
number of primary electrons striking the surface.

When the dielectric surface has reached equilib-

rium potential, the secondary electrons in excess
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It is also an object of this invention to provide
a. storage tube in which shading of the signal by
redistribution of secondary electrons on the tar-

get surface is eliminated.

It is a further object of my mventlon to pro-
vide a storage tube in which there is eliminated
the potential barrier against signal electrons

provided by negatively charged areas on the

target surface. |

The novel features which I beheve to be char--
acteristic of my invention are set forth with par-
ticularity in the appended claims, but the inven-

tion itself will best be understood by reference
to the following description taken in connection

with the accompanying drawing, in which:
Pigure 1 is a cross sectional view of a storage
tube according to my invention. |
- Figure 2 is a partial, sectional view of a modi-
fication of the target structure of the tube of
Pigure 1 according to my invention.

Figures 3 and 4 show cross sectional views of

'.other modifications of target structures accord-

of the number of secondaries leaving the target

will collect in the form of a space charge be-

tween the barrier screen and target surface and
rain back onto the dielectric target surface in
a manner to be redistributed on the target sur-
face and change the potential of the un-
bombarded parts of the dielectric surface. These

redistributed electrons tend to neutralize charges
already on the target surface and make impos-

sible any accurate comparlson of signals from
scan to scan.

To minimize this redistribution effect, the bar-
ner screen is closely spaced from the target sur-

45

ing to my invention.

The drawing discloses a storage delay tube of |
the cathode ray type comprising an envelope {0
of glass or any other suitable material. Within

the envelope is positioned an electron gun for

the purpose of forming and focussing an electron
beam upon a target electrode 30. The gun strue-
ture consists of a thermionic cathode 12, sur-

- rounded by an apertured control grid {4 and an

anode electrode (6, for accelerating the electron

- emission from the cathode 12 and focussing the

- 568

electrons of the beam onto the surface of a target
30. Two pairs of. deﬂectmg coils represented by
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a yoke structure 20, are positioned along the
beam path between the anode electrode 16 and
target 38. As is well known in the art, these pairs
of deflecting coils each produce electromagnetic
fields at right angles to each other and to the
path of the electron beam. It is understood that
these coils respectively will have varying cur-
rents applied, say by a saw-tooth generator, to
produce line and frame scansion; or appropriate
currents may also be applied to the deflection
coils for producing spiral scansion of the target,
or line scansion only, as may be desired. The
means for producing different types of scansion
of the target surface 30 are also well known in
the art and need not be further described.

The operation of the tube of RFigure 1 depends

upon a signal being generated by the emission.

of secondary electrons from the target 20, when
hombarded by the electron beam. A collector
electrode in the type of tube shown, comprises an
apertured plate 22 mounted in the enevelope 10
coaxial with the electron beam path. A conduc-
tive coating 24, applied to the inner surface of
the envelope 10, extends from a point adjacent
- the collector electrode 22 to beyond the target
electrode 38. The conductive coating 24 is con-
nected to a sourec of D. C. potential (not shown)
and during tube operation maintains a uniform
electrostatic field between the collector 22 and
target 30. Outside of yoke 20 there is placed a
solenoid 26, which, during tube operation, pro-
duces a strong magnetic focussing field parallel
to the axis of the tube 18.

The farget electrode 38 (Figure 1) comprises
essentially g metal support plate 32 mounted
transverse to the path of the electron beam and
which may function as the signal plate of the
target electrode. On the surface of the signal
plate 32, facing the electron gun, is fixed a di-
electric layer 34, such as mica. Target 30 may
also be formed, using an aluminum signal plate,
having a dielectric surface of aluminum oxide,
facing the electron beam, formed, for example,
by anocdizing the aluminum. However, the con-
struction of the target 39 need not be confined
to either of these described forms, but may also
comprise any other appropriate insulating mate-
rials such as titanium dioxide, or silicon diox-
ide, for example, deposited in any manner such
as evaporation or thermal decomposition upon
a conductive signal plate. As shown in Figure 1,
closely spaced from the exposed surface of the
mica layer 34, there is a fine mesh screen 36,
or a barrier grid, which may be mounted a few
mils from the surface of the dielectric laver 34
by a supporting ring 38, mounted on the target
30, The screen 36 is maintained during tube
operation at the same D. C. potential as signal
plate 32. As shown in Figure 1, screen 36 and
plate 32 are connected to the same ground termi-
nal with, however, an impedance 37 separating
plate 32 from screen 36.

As the surface of dielectric 34 is scanned by
the electron beam, secondaries are emitted and
drawn away toward collector electrode 22, which
iIs maintained during tube operation, at g high
positive potential relative to the potential of
surface 34.

The principle of electrostatic storage on an
insulating surface has long been known and used
in television pickup tubes, such as the iconoscope.
If an insulating surface is bombarded by an
electron beam, the secondary emission ratio will
vary with the energy of the bombarding elec-
trons. If the energy is such that the secondary
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emission ratio is greater than unity, then the
potential of the insulator target surface will be-
come more and more positive and will change
with respect to the electrode which collects the
secondaries until the nuinber of secondaries leav-
ing the target surface is exactly equal to the
number of primary electrons striking the ftarget
plus the secondary electrons falling back on the
target surface. The target surface potential at
which this action takes place, is known as the
equilibritum potential., 'The secondary electrons
which return to the target surface, first collect
in the form of a space charge and then rain
back on the insulating target surface, charging
the unbombarded parts of the surface o a nega-
tive potential. Thus, a charge pattern is built
up on the surface between the bombarded and
unbombarded target portions and in the absence
of any applied signal. The returning secondary
electrons, redistribute themselves and partially
neutralize any positive charges already formed on
the surfiace, thus making any comparison of sig-
nals from scan to scan impossible, '

' In the operation of the tube of Figure 1 the -
electron beam strikes the dielectric surface 34
with sufficient velocity to produce a secondary
emission ratio greater than unity and drives the
surface of the dielzctric 38 fto an equilibrium’
potential as described above. 'To obtain this con-~
dition, the screen 36 and signal plate 32 in the
specific tube described of Figure 1, are main-
tained at a potential about one thousand volts
positive relative to the cathode 12 of the electron
oun, -

Since surface 84 of the target is an insulator,
the only source of current to it is the primary
beam, and the only drain of current from it is the
secondary eleciron emission. At the equilibrium
potential of the target surface, these two must
be-equal. 'The barrier grid or screen 3§ functions
as a virtual collector, so that the equilibrium
potential for the target surface 34 is established
with respect to screen 3% and not to-the actual
collector electrod= 22.- Wherever - the beam
strikes the dielectric 34 with a velocity -sufficient
to initiate a secondary emission ratio greater
than one, the potential of the elemental area
under bombardment of the surface of dielectric
34 is brought to this equilibrium potential, which-
exists at a few volts positive with respect to the
screen 306, because the initial velocity of most of
the secondary electrons is sufficisnt to lift them
over a field of several volts. The exact potential
is not very definite, because it is affected by
space charge condifions and the geomefry of
screen 36 and nearby electrodes. However, at
this equilibrium potential, a number of secondary
electrons just equal to the number of arriving
primaries are sufficiently energetic to penetrate
the negative screen 36. These secondaries do.
not return to the target, as approoriate fields
outside screen 36 urge them away and toward the
collector 22 as the szcondary beam. Meanwhile,
the excess secondary electrons are not su ficiently’
energetic to penetrate the negative barrier screen
36 and fall back onto the target surface 34.
These excess secondary electrons are restricted:
in their motion by the close proximity of the
screen 3¢ to the dielectric surface, so that their:
redistribution to portions of the target not dlrect- "
ly under the beam is considerably reduced. "'

In normal operation, the screen 38 over the
target surfacs 34 is maintained at constant D. C.
potential and the signal plate 32 is connected
through a conductor 33 to g source (not shown)
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of the A. C. signal to be recorded. The exposed

~ insulator surface of the dielectric 34 is capacitive-

ly coupled to the signal plate 32 and also to
the screen 36. When a signal voltage is im-
pressed on a signal plate 32 it also appears,
somewhat diminished in amplitude, on the re-
cording surface 34 of the target.

If an A. C. signal is applied to plate 32 SO that

it is driven negatively relative to the equilibrium

potential, any elemental area under bombard-
ment of the surface of dielectric 34 at the time
by the electron beam, will also be driven nega-
tively relative to the screen. Under these con-

ditions, a positive field between screen 36 and

- the negative target plate 380 will be presented-to

10

| 6
to make the comparison at some arbitrary phase
relation. The tube may be used in various other
ways where storage of information is desired.
Signals may be impressed on the signal plate
while the beam scans a predetermined pattern
over the target. The signal and beam may then
be shut oiff, leaving the information stored on
the target. At any desired later time, the beam
may be turned on and, with no new signals im-
pressed on the signal plate, scanned over the pat-
tern so that the signal impressed during the first
operation will be reproduced. The sighals need

not be recorded in one scansion and utilized in

15

the surface of dielectric 34 and, therefore, the |

secondary electrons, released by the 1mpact of

the beam electron are drawn away from the sur-

face of dzelectnc 34. Since the number of sec-
ondary electrons from the surface of dle?ectrlc

34 is greater tha,n the number of primary elec-

trons from the- electron gun, there is a net loss
of negative charge and the elemental target sur-

20

face area under the striking beam will become

-more positive until it attains equlllbrmm poten—
tial. If, however the elemental area of surface

34 is driven positive with respect to the scréen

36 at the time of bombardment, due to an in-

coming signal driving plate 32 in a positive di-

rection, a more negative field between screen 36
and target 30 Is ‘presented to the surface 34 and
the secondary emission is suppressed.- Since no
secondary electrons leave the target surface ele-
‘ment, there is a net gain of negative charge and
the potential of the target surface under the strik-
ing primary beam will drop in potential until
the elemental area attains equilibrium potential.

Thus, as the beam is deflected across the sur-

face 34, while a signal is impressed on the signal
plate 32 it will cause each element of surface area

it strikes to come to equilibrium potentlal re-
gardless of the potential the surface would

otherwise have due to the influence of the signal
plate. This action, then establishes a potential
difference between the signal plate 32 and the

dielectric surface element under the beam which
will cause the element to have a potentlal dif-

ferent from that of the equilibrium potential,
when the beam moves off of the surface element
and the signal plate 32 returns to the potentlal
of screen 36. If the beam scans a long path over

29
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of one mil is sufficiently £

the next scansion. Signals can be stored at one .
time and reproduced at any later time merely
by shutting off and turning on the beam at the
desired time. In some tubes of the. type de-

. Scriped, mgnals have been stored on the target

surface up to one hundred hours with little loss
of definition. As will be evident from the de-
scribed method of operation, recorded signals may
be combined with new signals, enabling one to
use the tube for carrying out cnmplex opera-—
tions by suitable combination of signals. | |
In tubes of the type described in Figure 1,
there are essentially three related problems in-
volved in the design of the tube, particularly with
regard to the target structure of the tube. -
Ones problem for example, is that of screen
disturbance caused by the successive intersection
of the beam by the wires of screen 36 which gen-
erates a disturbing signal. However, it can be
shown, and it is true in practice, that if the ratio
of the screen wire diameter to the beam spot
size is small, that the screen disturbance is not
froublesome. In tubes of the type shown in Fig-
ure 1, where the beam diameter is between 10 and
15 mils, it has been found that a wire diameter
ine to give a satisfactory
screen disturbance ratio and yet provide suffi-
cient mechamcal strength for a self-supportmg.
screen., |

- Another problem, involved in tubes of this type,.'

' is that of the so called “co-planar” grid effect.

5 Whenever negative signals are applied to the sig-

nal plate 32 of the tube of the type shown in

- Figure 1, very negatively charged areas will be

built up on the dielectric target surface by the

- scanning beam. These negatwe portions of the

50

target will create a negative field in front of the

~ target surface, which will act as a potential bar-

the target surface 34, while a fluctuating voltage |

is impressed on the signal plate 32, a band. of
charges, as wide as the beam, will remain on the
path when the beam is cut off. If the sagnal:

plate 32 returns to the potential of screen 36, the
potential along the path will vary in proportmn
to the signal voltage impressed during the beam
transit. The secondary emission from the di-
‘electric surface, however, fluctuates according to
the charging demand. If no change of charge
is required by an elemental surface of the di-

rier suppressing the secondary emission from the
target surface and forcing back to the screen 36,
the secondary signal electrons passing through
screen 36. As a result of this coplanar grid effect,
portions of the secondary emission forming the

signal current is collected by the screen 36, and

their absence from the secondary beam on .suc-
cessive scans will cause positive signals to appear'

60 in the collector circuit.

~electrie, the secondary electrons released there-
from are equal in number to the impinging beam

electrons. If a negative charge is supplied to
the dielectric surface 34 to bring the elemental
target area to equilibrium potential, secondary
emission is suppressed until the demand has been
satisfied. If a positive charge is needed to bring
‘the target area to  equilibrium the secondary.
emission 1s 2 maxnnum until full charge is
achieved.

One adaptatlon of the tube disclosed may be
in signal comparison, where both signals are not
available simultaneously, or where it is desirable

85 surface.

70 tube.

A third problem involved in tubes of the type
described in Figure 1, is that secondary emission,
which falls back onto the target surface, will tend
to go to other more positive areas of the target
This redistribution of electrons will tend-
to discharge areas of the target other than that
which the beam is striking. This redistribution
effect produces a shading of the sighals and re-
- duces the resolution of the output signal of the:

To effectwely solve the problems of a co- plana,l'

" grid effect and a redistribution effect in tubes of

this type, several types of target structures may
be utilized. The screen 36 may be modified in.

75 several different ways to elmm&te these effects..
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For example, in Figure 2, there is disclosed a type
of target structure in which the metal backing
plate 32 has one surface covered by the dielectric

layer 34. Plate 32 and dielectric layer 34 corre-

spond with the identical structures of Figure 1.
However, in place of the negative grid screen 36
in Figure 1, there is substituted a thick sereen 62,
which may be made up of a cellular structure
formed by intersecting walls or sirips of conduc-
tive material.

A thick screen of a2 type similar to 62 shown in
Figure 2 has a somewhat critical relationship be-
tween the thickness and the width of an aperture
opening of the screen. The shielding efiect of
such .a screen 62 must not oniy neutralize the co-
planar negative ficlds extending from the target
surface but aiso such a screen 42 must not pre-
vent the collection of the secondary eleciron emis-
sion from the surface of dieleciric 34. A screen

having a ratio of screen thickness to aperture .

width equal to 1:1 would almost compietely shield
the surface of dielectric 38 from the positive fields
of electrodes 24 and 22 sc as to prevent the col-
lection of secondary emission from the surface of
dieleciric 34.
ondary emission from the dielectric surface 24
would leave the farget. A tube, similar to that
described above and shown in Figure 1, and in
which the maximum sighals impressed upon the

sighal plate 32 may range up to 100 volts peak

voltage, could be operated with a thick screen
having a ratio of screen thickness o aperture
widtn cqual to less than 1:1 and more tixan 1:2.
if the screen used, had a ratio of thickness to

gperture width less than 1:2, the tube would not

operate successfully within the above range of
maximum I1nput signals, but would have toc be
confined in operation to a lower input signal volt-
age range. That is, a screen having a ratio of
screen tiiickness to aperture width equal o less
than 1:2 Would not effectively eliminate the co-
planar grid effecits or redistribution effects of a
tube operated with the gbove maximum 1npﬂt
signals.

The edges of the strips forming the cellniar
streen 62 are cf approximate:y one mil thickness
sO as To provide a satisfactory screasn disturbance
ratio as described above., For a tubse, similar 10
that described for Figure 1, the signals impressed
upon the sighal plate 32 are less than 100 . voits
peak voltage. In such cases, the dieiectric layer
34 of the target of Figure 2 is preferably one miil

in thickness while the thickness of screen 82 may

vary from 2 mils to 10 mils, with the ratic of
screen thickness to aperture width “l::remﬂr hetween
Ivland 1:2.

The screen §2, of the ftarget structure .shown
in PFigure 2, will efiectively eliminate the c¢o-
planar grid effect described abeve as well as pre-
vent redistribution of secondary electrons on the
target surface. The size of the cpenings of screen
62 must be as small as, or preferably zmaller
than, the size of a picture element, or spot size of
a primary beam. A picture element can be de-
fined as the smallest element that can be resolved
by the tube. The picture element may zlso be
defined as the spot size of the primary electron
beam when it strikes the target surface. In a
tube, similar to that shown in Figures 1 and 2,

the spot size is between 10-15 mils in diameter.

~If the openings in screen 62 were larger, the
portions of screen §2 would not extend between
each picture element to effectively screen one ele-~
ment from another and thus prevent the charges

on adjacent picture elements from adversely af-

Thus, little or none of the sec-~ -
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fecting both the redistribution of-secondary:elece

trons on the target surface -and fthe emission .of
secondaries from the elemental areas. If -the
widih of the openings of screen 62 are approxi-

mately 4 mils, then the spot size of the primary-
heam of the tube will simultaneously .cover. several-

of the mesh openings.

A highly successful type of screen correspond-
ing to screen 36 in Figure 1 which has been found

to give excellent results in tubes of the type f
Figure 1, is a woven stainless steel screen having

approximately 230 openings per inch and woven

from wire of one mil diameter. Such a screen is
shown in Figure 3 in which the screen 39 is woven
from warp wires 42 running vertically in the fig~

ure, and woof wires &§ running into the plane of
The wires are one-mil .in

the paper of Figlre 2.
diameter, so that the effective thickness of the

screen is approximately 2 mils.

ciently spaced from the dielectric surface to

eliminate the co-planar effects and redlstrlbutlon-
effects described above, Since there are approxi~
mately .230 wires per mch the distance between.
successive ‘wires or width of aperture is around
"The spot size of the primary electron

3 Imiis.
beam of the tube will cover between ten and

twenty-~five openings of this screen at one time.
This number of openings in the mesh 33 would
Since portions of

represent a picture element,
the mesh screen 39 are spaced at least 2 mils

from the dielectric surface 34, this woven mesh
sereen provides an effective screen for eliminating:

the co-planar grid effects and redistribution ef-

fects, described above, for a tube in which the

amplitude of the signals applied to the 51gna1
plate 32 are less than 100 volts.

The woven mesh 39, of Figure 3, formed. from
the one mil stainless steel wire, providas suffi-
cient stiffness and rigidity to plevent any dis-.
turbance ‘due to vibration of the screcn 39 caused
by large charges on the elemental areas of.the-
= target surface 34 which tend to attract or repel

the negatively charged screens during tube oper-

ation. Screen 39 of Figure 3 may be of -a finer

mesh with a smaller thickness and still provide
the same screening effect for the signals applied
to the piate 32.

varied as long as this ratioc is approximately
maintained, to provide the optimum_.'.s_creening
the dielectric surfaces,

ments as described above.

Figure 3 also shows a means for assemblmg:'
the component parts of target 39 together, -The
invention is not limited to this specific structure:

of Figure 3 but the mounting structure is shown
only by way of example.

at one end a flanged lip 48.
tion 48.

metal signal plate 32 is of an annular shape and

is also inserted into the support ring 64 and held
tightly in contact against the dielectric disec 34.-

Since incoming signals are applied to the signal

plate 32 the signal plate is insulatedly spaced at-
47 from the -support ring 44, To mgintain the

I have found.
that when this woven screen 38 is placed in con-
tact with the dielectric surface 34 as. shown in
the figure, that portions of the screen are suffi~

Screen 39 of Figure 3, has a:
ratio of the thickness of the screen to the width

of aperture In the screen of approximately 2:3.
‘The size of the mesh of the screen 39 may be.

However, the maximum:
size of the mesh is limited by the plcture ele-

The target parts 2d:
are mounived within a supporting ring 44 having:
- The woven wire.
mesh 9 is first welded to the flanged ring por-:
The thin mica or dielectric. dise 34 is:
then dropped into the supporting ring 44 so as:
to rest in contact against the wire mesh 39. The:
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signal plate 32 in this spaced relationship rela-

tive to support ring 44, a second ceramiec or in-

| sulatmg disc 59 is inserted into the open end of
support ring 44.
the inner circumference of the support ring 44
and is apertured at 52 to permit the passage
therethrough of a stud 54 integral with the signal
plate .32. In this manner the stud 54 of the
signal plate maintains the signal plate insulat-
ingly spaced from the support ring 44. To tighily
maintain the several parts of the target struc-
ture in close contact, spring fingers 58 are welded

2,538,836

The insulator 88 tightly fits

10

to the edge of the support ring 44 and extend

‘into spring-pressed contact with the exposed sur-
face of the insulator disc 50. The subport ring
44 with the component parts of the target 3% held
therein as shown in Figure 3.may be mounted

within the tube envelope {0 in any desired man-

her: and in the p051t10n shown in Figure 1. AS

shown in Figure 3, lead %3 may be connected to
- the signal-plate 32 by welding or other mesans
to the projecting stud 54. Also the barrier grid
89 is connected into its circuit by fastening con-
ductor 35 to the support ring 44 as shown.
“Another type of target structure which will
tend to eliminate the co-planar grid effect and
the redistribution effect in tubés of the type
- shown in Figure 1, is that indicated in Figure 4,
"in which there is utilized a pair of screens %4
and 66 superimposed, one upon the other, upon
the surface of the dielectric layer é4. The aper-
‘tures of screen 4 need not match the apertures
~of screen 66. These two screens €4 and 68 are
~an approximation to the thick cellular screen
shown in Figure 2. The use of two screens dou-
 bles the barrier thickness and thus permits the

use of a wider mesh than can be effectively used

with the single woven screen shown in Figure 3.
Thus, if both woven screens 64 and 66 had 100
‘mesh per inch and were made from one mil diam-
eter wire, the transmission ratio of each screen
‘would be 81 percent and of the two would be ap-

- proximately 65 percent, which is a higher trans-

.20-’
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" 'port pla,te an insulating la.yer covering one face

of said support plate, 2 mesh screen mounted
in contact with said insulating layer, the ratio
of the thickness of said screen to the width of an
opening of said screen being approximately 2:3.

3. A target electrode comprising a metal sup-
port plate, a thin dielectric layer covering one
face of said support plate, an apertured screen
mounted in contact with said dielectric layer,
said sereen having a cellular structure in which
the width of the apertures are approximately
equal to the thickness of sald screen.

4. A target electrode comprising g conductive

‘plate, means forming a dielectric surface on one

face of said conductive plate, a first fine mesh
screen in contact with said dielectric surface
and second flne mesh screen superlmposed on

~and in contact with sald first screen.

5. A cathode ray tube comprising an enveIOpe
means within said envelicpe for forming an elec-

tron beam along a path, a target electrode within

. said envelope mounted transverse to said beam
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path, said target electrode including a sheet of
dielectric material intercepting said electron
beam path, a wire screen in contact with the
surface of said dielectric sheet intercepting said
electron beam path, & metal signal plate in con-

tact with the opposite surface of said dielectric

sheet, the ratio of the thickness of said screen
to width of mesh opening of seld screen bemg
between 1:2 and 1:1.
6. A cathode ray tube comprising an emrelope N
means within said envelope for forming ahn elec-
tron beam along a path, a target electrode within
said envelope mounted transverse to said beam
path, said target electrode including a sheet of

dielectric material intercepting said electron beam
~ path, a wire screen in contact with the surface

40

- mission ratio than that provided by the 230 per

inch mesh woven screen of the target of Figure 3.
However, the effective screen thickness is now 4
wire diameters or about 4 mils in thickness.

The effective aperture width of the double
screen grid of Figure 4 would vary from 9 mils
in the case where the apertures of one screen
are matched with the apertures of the other
screen to approximately 414 mils depending in
what position one screen was placed upon the
other. Thus the ratio of screen thickness to

aperture width for the double mesh screen, shown

in Figure 4, would be within the range of 1:1 to
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1:2, given above as that necessary for success- .

ful tube operation. The two screens 64 and &0
- are mounted in contact with each other and may
be held in a supporting structure against the di-

electric layer 34 in a manner similar to that

shown in Figure 3. |

- While certain specific embodlments ha,ve been
illustrated and described, it will be understood

that various changes and modifications may be

- made therein without departing from the Spult
and scope of the 1nvent10n

-~ What I claim is:

- 1. A target electrode comprising a meta,l sUpP-
port plate, an insulating layer covering one face
of said support plate, a mesh screen mounted in
- contact with said insulating layer, the ratio of
the thickness of said screen tc the width of an
Opemng of said screen being between 1:2 and 1:1.

2 A target electrode comprlsmg a metel SuD-

80
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of said dielectric sheet intercepting said electron
beam path, a metal signal plate in contact with
the opposite surface of said dielectric sheet. the
ratio of the thickness of said screen to width of
mesh opening of said screen being approximately
2:3. |

7. A storage tube comprising an envelope, a
target electrode mounted within said envelope
and including a support plate having a dielec-
tric surface on one side of said support plate, -
electron gun means spaced within said envelope

from said tarset electrode for forming a beam

of electrons and focussing said electron beam on
said dielectric surface, an apertured screen fixed
to said dielectric surface, the apertures through
said screen heing less than the spot size formed
on said dielectric surface by said focussed Tele-:-
tron beam. |

8. A storage tube comprising an envelope, 2
target electrode mounted within said envelcpe
and including a conductive signal plate and
means forming a dielectric surface on one face
of said signal plate, electron gun means spaced

| within said envelope from said target electrode

for forming a beam of electrons, means ior
focussing said electron beam on said dieleciric
surface, 2 woven mesh screen mounted in contact
with said dielectric surface, the mesh openings.

- through said screen being less than the spot size

formed on said dielectric surface by said focussed

. eleutren peam.

70
target electrode mounted within said envelope

9. A storage tube comprising an envelope, a

and including a conductive signal 'plate and
means forming s dielectric surface on one iace

- of said-signal plate, electron gun means spaced

h I_mthm sald envelope from said target eleetrede '-'
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for forming a beam of electrons, means for
focussing sdid eleciron bedm on said dielectrie

- = L -

surfdace, a woven mesh sereer mounted in contact:

with sdid dielectric surface, the mesh. openings
through said screen being less than the spot
size  formed on said dielectric surface by said

focussed eleciron beam, the ratic of the thickness

of said screen to the width of a meskh cpening
through said screen being less than 1:1.

10. A storage tube comprising an envelope,
target eiectrode mounted within said envélope
and including a conductive signal plate angd
means forming a dieleetric surface on one face

of said sgignal plate, electron gun medns spaced

within said envelope from said target electrode
for forming 4 beam of electrons, means for

focussing said electron beam on said dielectric
surface, a woven mesh screen moutited in con-

tact with sdaid dielectric surface, the mesh open-

ings through said screen being less than the spot
size formed on said dielectric surface by said
focussed electron beam, the ratio of the-thickness

of sald screen to the width of a mesh opening
throtigh said screen being approxitnately 2:3.
11. A storage tube comprising an envelope, &
target electrode mounted within said envelope
anid including a conductive signal plate and
nieans forming a dielectric surface on one face
of sdid signal plate, electron gun means spaced
within sdid envelope from sdaid target electrode

for forming a bheam of electrons, means for fo-

cussing said electron beam on said dielectric sur-
face, an apertured screen mourited in contact

=
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with said dielectric surface, said sereen having:
& cellular structure in which the width of the
apertures in the sereen and the thickness of the
screen are réspectively less than the spot size
formed on said dielectrie. surface by said fo-
cussed electron heam. -

12. A storage tube comprising an envelope, a
target electrode mounted within said envelope
and ineluding a conductive signal plate and means:
forming a dielectric surface on one face of szid
signal plate, electron gun means spaced within
said envelope from said target electrode ifor
forming a beam of electrons, means for focussing
said electron beam on said dielectric surfaee, a-
first fine mesh screen mounted in confact with
sald dielectric surface,; a second fine mesh screen
meunted in contact with said first sereen, the
apertures of said first and second screens heing
lIess than the spot size formed on said dielectyvic
surface.

ARTHUR S. JENSEN.
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