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Thls mventmn relates to electron discharge
dev1ces and. in. particular to improvements in
storage tubes of the cathode ray type.

In such devices a. charge pattern is established

on: an insulating surface of g target electrode by
sxgnals applied to the s1gna1 plate of the target,
while an electron beam seans the insulating tar-
get surface The output signal of the tube is
that prowded by a modulated secondary emission
current from. the insulating target surface, A
tube of. thls type is- disclosed. in. the U. S. Patent
No. 2,548, 405 of R. L. Snyder, Jr., filed July 24,
1945, Serial No. 606,812, and. in W. S. Patent
2,503,949,. issued. to Jensen: et al.
- Such-a tube is one-in. which.a dielectric target
=surface is: scanned by an: electron beam to pro-
vide g;. secondary electron emission: to.a collector
eleetrode Closely spaced from the: scanned sur-
face-of the dielectric-target is a: fine mesh. barrler
sereen.grid, Whlch is- mamtamed durmg tube op-
eration: at a. constanb potential: Secondary
emission: fr.om the target surface changes. the
target. surface to the potential - of the barner
grid. On an' opposite surface of the dielectrie
farget is-a conductive film: or signal plate. elec-
trode, tor which: are applied:incoming sets: of sig-
nals: By 51m111taneously applying sets of signals
to- the signal plate: and scanning the dieleetrie
surfaee, a-charge pattern is- established: on the
target.  Subsequent scannings: of the target.sur-
face with simultaneous applieations of similar
sets of signalsiprovides no change in-the second-
aiy: signal current to- the collector electrode.
However, changesin: the. sets of signals will-pro-
duce-ar change in: the-secondary signal;, which: ean
be: detected.

In- tubes: of this type, the: output.signal is: the
varigtion: or: modulation of the secondary elec-
tron- current- to- the collector electrode. If the
collectiont of secondary electrons is not uniform
and: equal from: all:portions of the:surface of the
target, as the beam scans across the target, this
nen-uniformity. of collection: will provide g
- spurious: output signal by modulating the' sec~
-ondary current. to  the collector: This spuricus
signal is of a:nature:similar to that of “shading”
in. a- television- pickup tube: This undesired: or
disturbance signal is usually large compared
with other disturbance:signsals: generated- by the
tube, and it is.essential that it be eliminated.

It has been- a: considerable: problem. to provide
a:uniform- collection of secondaries from.all- por-
tions of. the-: target surface- of a tube similar to
that. deseribed: above. A. degree of uniformity
of: colleetlon is obtained: fromr the-central portion
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of the target, but, as the beam seans the target
toward the edgey of the target surfice the collec-
tion of secondary electrons or signal electrons
c¢hanges duae to- non-uniform acceleratmg arid
collectinig” fields in front of the target surface.
THere is also a.problent of directing the second-
ary or signal elecfrons toward the: collector elec-
trode and prevernt their dissipation: or collection
by other electrode structures within the tube:

Siich types of storage tubey are often used in
applications where sequentia:l signals dre com-
pared- with each other. During 4 scarision, a
charge pattern is put down on the target sur-
face i such z manner that it will' cancel the
effect of the fluctuations in correspondmg por-
tions of the incominlg sets of signals during
subsequent scanning cycles. It is necessary, in
such applications, that the charge pattern de-
posited. during one Scan on the target surfice
will completely cancel the effects of a repeated
and. identical set of signals subsequently applied
to the targef electrode. 'To obtain the optimuin
signal-cancellation, it is necessaiy that the beam
current be large enough to origirially put down
a. sufficient charge on the targst surface and yet
that the beam. spot be small encugh to obtain
optimum. resolution.

It is therefore an object of my ihvention to
provide a storage discharge tube of the. type
hayving. a uniform collecting field over the target -
surface.

It is another object of this. invention to pro-

vide a storage type discharge tube having an
optimum . collection of secondary signal electrons
from. the target. surface. ‘
_ Tt is another object.of my invention.to provide
a-storage type-discharge.tube of. the: type. havmg
an- improved collection of secondary emission
from the target-surface and optimum- resolution
of input.signals. ;

It is.also an-object of my invention to provide.a
storage. type discharge device. utilizing a cathade
ray beam of. large: current density and minimum
spotb-size.. .

The specific invention. is. mcorporated, in. a
storage diseharge. tube having: a. target electrode
comprising: an. insulator surface, an. input signal
electrode capacitively coupled. with. the insulator
surface,. and a. screen- or barrler grid closely
spaced to the insulator between the insulator
surface and an electron beam forming means.
The: insulator surface  of the target- structure
is scanned by the electron beam. to- provide a

secondary emission. Incommg signals are: ap-

plied to the input signal eleetrode” while the: in-



2,508,019

3

sulator surface is simultanecusly scanned by the
electron beam. 'This results in a charge pattern
being established on the insulator target surface
during one scanning cycle. If the same signal
is applied to the input signal elecirode, during
the same phase of subsequent scans, there is no
change in the effective secondary emission from
the insulator surface. However, changes in the
input signal will cause a variation in the effective
secondary emission from the target surface,
which can be detected by an appropriate cir-
cuit connected to the collector or signal output
electrode. 'To provide uniform collection of the
secondary emission from the target surface, a
mesh screen electrode is positioned between the
target surface and the electron beam forming
means.
uniform ofi-target gradient, which provides a
uniform acceleration of secondaries from all por-
tions of the target surface.
used to.focus.the secondary emission from the
target to a point adjacent the collector electrode.
Screening means are used to provide optimum
sereening of the signal output collector electrode
from the signal input plate of the target. The
electron gun means is designed to provide suffi-
cient beam current for the operating condmons
specified as well as a minimum spot size ‘to pro-
vide optimum resolution of the charge pattern
by the electron beam.

The novel features which I believe to be charac-

teristic 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 the
figire discloses a sectional view of the storage
‘discharge tube according to my invention.
" Referring to the drawing, the tube of my. in-
vention includes an evacuated envelope {8 having
therein means for forming an electron beam
‘comprising an electron gun. {2. The electron gun
is provided with a conventional type cathode elec-
trode {4 surrounded. by a control-electrode or
grid (6 closed at one end by an apertured plate
as shown. Closely spaced from the apertured
end of control grid 18 and spaced axially along
the tube envelope {8 are successively, a short
thimble-like screen grid {8, a tubular first anode
electrode 28 and a short tubular second anode
electrode 22. These electrodes are used to form
‘and accelerate an electron beam along the tube
‘10.

Two pairs of deflection plates 1espect1ve1y 24
‘and 26 are mounted along the beam path between
‘the second anode electrode 22 and a target elec-
trode 28. As is well known in the ari, the two
pairs of deflection plates 24 and 26 each produce
electrostatic fields at right angles to each other
and to the path of the electron beam. It is
understood that these pairs of plates respectively
will have varying voltages applied, by saw-tooth
or other type of deflection voltage generators 39
and 32 respectively for providing line and frame
scansion of the beam over the surface of the
target electrode 23. The scans of the electron
béam may be of any other type desired such as
‘spiral scansion or radial scansion. The means
:for producing different types of scansion are well
known in the art and need not be further
-deseribed.

" The target elecirode 23 comprises. essentially
a signal input electrode or plate 34 mounted in
contact with a thin mica or other insulating
sheet 36, both of which are mounted within a

The presence of the screen establishes a’

A shield electrode is :
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5 to the several electrodes of the tube.
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support ring 38. Ring 38 also conductively sup-
ports a fine mesh screen 40. The target electrode
has been made in one form as fully described in
my U. S. Patent No. 2,538,836 filed January 23,
1950. As disclosed in this application, screen 40
can be a fine mesh of substantially 230 mesh per
inch formed of woven stainless. steel to provide
an- optimum - spacing . of the screen from the
insuiator surface of the mica 36. Mounted be-
tween the deflecting plates 26 and target 28 is
provided a - collector, or signal output electrode
To shield the output or collector electrode

there is provided an electrode 44 having a conical
portion as shown, a portion 47 separating the de-
flection plates from the collector lead, and an
additional portion 45 enclosing the collector elec-
trode. .An additional shielg electrode 48 is pro-
vided between the output signal electrode 42 and
the target electrode 28. = Shield electrode 48 is
provided with a. flanged portion 49 to further
shield the c¢ollector from mcommg signals ap-
plied to the input plate 34.

In operation, appropriate voltages are applied
Examples
of the voltages respectlvely applied to the sev-
eral . electrodes ~are disclosed in -the drawing.
However, these values need not be limiting, but
only 1nd1cate those voltages applied during suc-
cessful operation of a tube similar to that dis-
closed in the figure.. The voltage shown on the
‘control grid 16 is approximately ‘the most nega-
tive required for cut-off.

During tube operation, the electron em1ssmn
from cathode {4 is formed into an electron beam
by the ‘fields - established between the control
and screen electrodes 16 and 18. ‘The electron
heam is electrostatlcally focused upon the insu-
lator surface 36 of the target by the provision of a
strong converging lens field between the anode
electrodes 20 and-22.. This lens field is the main
focusing field for the electron beam and provides
substantially 70% to 80% of beam focus. Be-
tween the two pairs of plates 30 and 32, there may
be mounted a shield disc electrode 50. This elec-
trode, together with the conical shield 44 is con-
nected to a common potential source-with the
second anode -eléctrode 22 and’ provides a -sub-
stantlally anastigmatic field-freé $pace for the
beam during its passage through the deflecting
system of the tube.

The main function of the -electrodes between
the deflecting system of platés 30 and 32 and the
target 28 is that of collecting the secondary
emission from the target surface and of shielding
the signal output collector electrode 42 from the
input electrode 34 of the target. As indicated in
the figure, the barrier grid 40 is maintained sub-
stantially at 1100 volts positive relative to the
cathode potential of the electron gun. The input
signal plate 34 is connected to the same potential
source through an input resistor 41, as shown.
The signal ouput collector electrode 42 is held
at substantially 100 volts more positive than grid
80 and plate 3§ of target electrode 28, in order
to- provide a positive collecting field, for urging
the secondary electrons away from the target sur-
face.

In accordance with my invention, and in order
to provide - a uniform collection of secondary
electrens over all of the target surface, a second
screen electrode 52 is mounted parallel to the
target surface of sheet 36 and to the barrier
grid or screen 48. As indicated in the figure,
screen 52 is maintained substantially 10 volts,
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‘positive relative to the barrier ‘grid 48. ‘This

-potentlal duference 1s sufﬁc:lent to pnowde an

that the low Veloc1ty secondary electrons peéne-
‘trating ‘the ‘barrier grid 49 are quickly -caught
‘up and urged toward the second scresn ‘52.
Without screen 52, the @collecting “field of elec-
“trode 42 “would tend to extend to the barrier
-grid 49, :and in a manner such that the ‘egui~
: potentlal surfaces of the field would be parallel

4t the center of ‘the “target, but considerably
--curvediandfdistarted at the target edges. "With-
out screen 52, the collection-of secondaries from
‘the ‘target surface would in no way be ‘uniform
‘over all ‘portions .of the target. Iowever, the
second screen 52 flattens out the electrostatic
field in front of the target surface, so that there
is:a parallel, uniform accelerating field over sub-
stantially all of the target surface. ‘Screen 52

‘thus provides a uniform off target voltage gradi- ¢

‘ent for .providing -equal electron collection over
*all ‘of the farget surface. Screen 52 is made of
relatively large mesh, such ds woven or knitted
‘stainless steel wire approximately 1 mil in thick-
‘ness, and 10 mesh per inch. As is done to the
barrier grid 40, the screen 52 may be sprayed
‘or sputtered with gold or carbon to reduce the
secondary emission from the screen to that hav-
ing a ratio of substantially unity. The form of
the screen ‘is not critical, as it may be made by
spacing parallel wires up to %’/ apart. However,
its transparency ‘should be at least 97%. With
such transparency, only approximately 6% of
the primary beam going through to the target
and of the secondary sighal beam from the targes
‘is lost.

"When the electron beam of the gun strikes the
insulator surface of plate 38 of the target elec-
trode, ‘secondary electrons are emitted in a
greater number than there were primary elec-
‘trons. The energies of ‘most of the secondaries
‘average between 10 and 20 wvolts, and escape
through the barrier grid 49 of the target and in
various directions. As shown in the figure, sup-
port ring 38 of the target is extended or has
mounted thereon an open tubular portion 54,
maintained at essentially the same potential as
the barrier grid 48 'so that secondaries heading
in a direction to strike the sides of the tube
envelope 19 being in the field between this tubular
portion 54 and screen 52 may be accelerated and
redirected back toward the tube axis. The elec-
trons passing through the barrier grid 48 ave
‘accelerated by the second screen 52 and will pass
therethrough to enter the collecting field of the
electrode £2. Shield 48 is also maintained at the
potential cf the barrier grid 49 so as to present
a negative or repelling field to the secondaries
passing through screen 2. Another function of
the shield clectrode 48 is to provide between it
and the signal output electrode 42 .9 lens field
for focusing the secondary emission 4oward
-the tube axis and into the region of the collector
electrode 42. .As shown in the fign wre, there is
approximately a difference of 100 Volts between
electrodes 42 and 48. Also, due to the wide open-
ing of electrode 48, the collecting field of elsc-
trode 42 will extend substantially to the screen
elactrode 52. The secondary electrons passing
throuch the center portion of screen 52 will
continue in their passage along the axis of the
tube. However, those secondaries coming
through the edge portions of screen 52 will en-
counter a field having a converging‘action on
their paths and will ke :directed toward the tube
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“high as 100 volts cr ‘more.
-einission current to ‘the signal oufput ‘eledtrode

‘and
there be as effective shielding as :possible ‘of ‘col-

‘axis @nd-into the opening of the collector elec-
‘trode 42.

The potential of screen 52 is one whichis sub-

-stantially of optimum value for the conditions
-of‘operation deseribed. If the potential.of screen
‘52 'is ‘made too positive, then the ‘screen itself
‘tends to “become “a ‘collector of ‘the secondary

émission from the target 28. Again'if the screen

is ‘maintained at too ‘negative a potentlal, it
‘will tend to emit ‘more ‘secondary electrons than
“inity ‘and hence.provide a spurious signal.

Ac~
cordingly, then, the potential ‘of screen 52 is

‘adjusted until the disturbance ‘egused bj ‘sereen
‘£2-15 at 'a minimum.

‘As ‘shown, collector 42 is made ‘as small-as
feasible ‘to ‘provide as little capacity between it-

-self ‘and the signal inpu} ‘electrode-34 of target

28 and between itself and all other ‘nearby €lec-
trodes. The input signals applied to plate 34
average in the order of ‘50 volts and ‘may go as
If the ‘seconda¥y

42 is approximately 2 ‘microamperes, it ‘can be
determined that the outbut signal is in the order
of 0.1 volt for a signal frequency band=width of
one -inegacycle. For tubes of this type;, it is
desirable that ‘the disturbance signal of the

tuke Be'in the order of Yoo of the output siznal

or -0.001 volt. With such a large ratio of input
‘output signals, it is thus. necessary that

lector 42 from -the input signal plate 34. -As

-déscribed ‘above, shield 48 is designed to provide

shielding ‘by partially iclosing the end of tubular
‘member 48 adjacent to «collector ‘42 by means ‘of
flange 49. It can “be estimated that shield.-#8
accounts for approximately 209% of the -shield-
ing between the input ‘and outpub elsstrodes.
However, screens 49 and 52 provide substan-

tially 70% of the ‘total shielding -effect -betiveen

these electrodes. :Additional shielding s -ob-
tained by providing. a grabhite coating 53 on the
inner wall'of the tube envelope 18 and extending
between target 28 ‘and shield ~46.. This coating
is ‘maintained gt ‘a coustant potential by being
connected as is shown to €lectrode 42. ' In ac-
cordance with my ihvention, electroge A4 has

‘a shield portion 48 whlch completes the enclo-

sure of ‘collector 42.

The signal output electrode is: prowded ‘with
as-small -an opening ‘as ‘feasible for the passage
of the electron beam from-gun I2. The -conical

-ghape of electrode 42 allows for this minimum

‘opening as well as for a maximum deﬂectlon
of the beam by plates 24 and:26.
"The secondary -electrons ‘drawn back to -elec-

- trode 42 have a tendency to continue on through

the collector 42 and to pass down the tube to-
ward the gun cathede.. To prevent any loss of
secondary -electrons in this manner, shield elec-
trode ‘44 is maintained at substantially -300 volts
negative relative to the potential of the barrier
grid 40. Thus, electrode 44 provides a negative
repelling field to the secondaries passing. down
the tube axis and back to the collector 82.
The -electron gun structure -of the tube is de-
sighed to provide a maximum beam cutrent as
well as a minimum spot size ‘of the beam on the
target electrode at the cathode to target voltage
difference available. This voltage difference is
limited by the secondary emission character-
istics of the target insulator 38. The .distance
between the cathode electrode 14 and the main
lens between electrodes 28 and 22 is designed to
be large compared to the main lens-to-tariet
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distance, and thus to provide a smaller spot size
of the beam on the target surface in accordance
with well known principles of electron optics.
That is, the electron optics are somewhat anal-
agous to normal optics, in which it can be dem-
onstrated, that as the object-to-lens distance
is increased, the lens-to-image distance decreases
proportionately and also the size of the image
decreases for a given lens system. A similar
result is obtained in electron optice, in which
the first cross-over point of the electron beam
adjacent to the cathode is imaged by the lens
system on the target surface, when the beam
is brought into focus. In a similar manner, as
the distance from the first cross-over to the
effective center of the lens system is increased
the lens-to-target distance may be decreased
with a corresponding decrease in the size of the
focused spot at the target.

The first anode electrode 20 is operated at
the maximum potential and thus provides a
maximum accelerating field in front of the cath-
ode surface to draw a maximum current from
the cathode surface. 'The second anode 22 is
run at a potential negative to that of the first
anode to enable this use of a maximum potential
on the first anode. The main lens-to-target
distance is the minimum which will allow opti-
mum collection of the secondaries. For example,
the conical portion of shield 44 is made only
slightly longer than its minimum opening to
provide sufficient shielding of collector 42 from
the deflecting fields of plates 24 and 26. Also,
the axial dimensions of the other electrodes of
the secondary electron collecting section are
maintained at a minimum value.

Because of the necessity of maintaining the
potential on the electrode 44 negative to that
of grid 40 in order to reflect the secondaries
back to the region near collector 42, it is im-
possible to get away from the establishment of
% lens field between electrodes 44 and 42. This
lens field also adds to the beam focusing of the
main lens field between anodes 20 and 22. Opti-
mum focusing conditions are obtained essentially
by a single field. But, in the tube shown, this
is impossible. However, the focusing effect of
the lens field between electrodes 42 and 44 is
kept at a minimum and provides substantially
159,-209% of beam convergence.

Since target surface 36 is an insulator, during
tube operation the only source of current to it
is the primary beam, and the only drain of cur-
rent from it is the secondary electron emission.

At equilibrium, these two must be equal so that-

for a steady primary beam current, the secondary
current is also steady. Any deposition or re-
moval of charge on the surface 3§ will appear
as a modulation of this steady secondary elec-
tron emission. However, since the energy of
the primary electrons, when they strike the di-
electric, is such that the secondary emission
ratio is greater than unity (actually about two),
those secondary electrons in excess of the num-
per arriving in the primary beam must refurn
to the target surface to maintain the target
surface 36 at an equilibrium potential which
is substantially 10 volts positive with respect
to the barrier grid 40, this voltage difference
being determined by the energy distribution of
the secondary electrons.

The barrier grid of screen 40 functions as a
virtual collector, so that the equilibrium po-
tential of the target surface 36 is established
with respect to screen 46 and not to the actual
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collector electrode 42." At equilibrium potential,
a number of secondaries, just equal to the num-
ber of arriving primaries, are sufficiently ener-
getic to penetrate screen 48. These cannot re-
turn to- the target, as the accelerating field of
screen. 52 urges them away and toward collector
42 as the secondary beam. Meanwhile, the ex-
cess electrons are not sufficiently energetic to
reach screen 40 from surface 36, and are re-
turned to the target surface 36 by the field be-
tween screen 40 and target surface 36. They
are restricted in their motion by the close prox-
imity of the screen to the dielectric surface 36,
so that their redistribution to portions of the
target not directly under the beam is considerably
reduced.

In normal operation, screen 48 over the in-
sulating target 36 is maintained at a direct cur-
rent potential and the conductor plate 34 is con-
nected to a source of the incoming signal to. be
recorded. The insulating surface of target 36 is
therefore capacitively coupled to the signal plate
24. When a signal voltage is impressed on signal
plate 34, it thus appears, somewhat diminished
in amplitude, on the recording surface 36 of the
target. :

As the beam is deflected across the surface 36,
while a signal is impressed on the signal plate
34, it will cause each element of surface area it
strikes to come to the potential of screen 40 re-
gardless of the potential the surface would other-
wise have due to the influence of the signal plate.
This action, then establishes a charge between
the plate 34 and the surface element of sheet 36
which will cause the element to have a potential
different from that of the screen 49 when the
beam moves off of the surface element and the
signal plate 34 returns to its normal, quiescent
potential. If the beam scans a long path over
the target surface 36, while a fluctuating voltage
is impressed on the signal plate 34, a band of
charges, as wide as the beam, will remain on the
path when the beam is cut off. If the signal
plate 34 returns to quiescent potential, the po-
tential along the path will vary in proportion to
the signal voltage impressed during the beam
transit.

The improved storage tube may be used in vari-
ous ways where storage of information is de-
sired. Signals may be so impressed on the signal
plate while the beam scans a predetermined pat-
tern over the target. The signal and beam may
then be shut off, leaving the information stored
in the target. At any desired later time the beam
may be turned on and, with the signal plate
maintained constant at its quiescent potential,
scanned over the pattern so that the signal im-
pressed during the first operation will be repro-~
duced as the beam deposits and removes the
charge returning the entire path to the equi-
librium potential.  The signals need not be re-
corded in one scansion and utilized in 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.

While certain specific embodiments have been
illustrated and described, it will be understood
that various changes and modifications may
be made therein without departing from the spirit
and scope of the invention.

I claim:

1. An electron discharge device comprising,
means for forming a beam of electrons along a
path, a target electrode mounted in the path of
said electron beam, said target electrode includ-
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ing: a-surface providing: secondary eleetron emis-
sion: when. struek by said- eleetron. heam. and: &
first mesh screen overlying- said: target surface;.

means:for-collecting the secondary emission from
said target surface, said collecting means includ-
ing a collector: electrode: mounted: between said
heam.forming means and. said target. electrode,
" an electron mirror electrode hetween said beam

forming means and said collector electrode, and’

a second mesh-screen electrode between said col-
lector:and said first mesh screen.

-2 An: electron. discharge device comprising,
means:for-forming a beam of electrons along a
path, a target electrode mounted in the path of
said electron beam, said target electrode includ-
ing a surface providing secondary electron emis-
sion when struck by said electron beams and a
first mesh screen overlying said target surface,
means for collecting the secondary emission from
said target surface, said collecting means includ-
ing a collector electrode mounted between said
beam forming means and said target electrode,
a shield electrode between said target surface and
said collector electrode, and a second mesh screen
between said shield electrode and said target, lead
means connected to said collector and shield elec-
trode for respectively joining said collector and
shield electrodes to potential sources of different
value to establish a field for focusing said sec-

ondary electron emission near said collector elec- 3

trode.

3. An electron discharge device comprising,
means for forming a beam of electrons along a
path, a target electrode mounted in the path
of said electron beam, said target electrode in-
cluding a surface providing secondary electron
emission when struck by said electron beam, a
signal input electrode capacitively coupled to said
secondary emitting target surface and a first
mesh screen overlying said target surface, means
for collecting the secondary emission from said
target surface, said collector means including a
signal output electrode mounted between said
beam forming means and said target electrode
and a second mesh screen between said output
electrode and said target surface, and means
shielding said output electrode from said input
electrode, said shielding means including a shield
elecirode between said target and output elec-
trode.

4. An electron discharge device comprising,
means for forming a beam of electrons along a
path, a target electrode mounted in the path
of said electron beam, said target electrode in-
cluding an insulator surface facing said beam
forming means for providing secondary electron
emission when struck by said electron beam, an
input signal electrode capacitively coupled to
said insulator surface and a first mesh screen
overlying said insulator surface, means for col-
lecting the secondary emission from said insula-
tor target surface, said collecting means in-
cluding a tubular collector electrode mounted
between said beam forming means and said tar-
get electrode and enclosing said beam path, a
tubular shield electrode between said collector
electrode and said target and a second mesh
screen electrode between said shield electrode
and said insulator target surface.

5. An electron discharge device comprising,
means for forming a beam of electrons along
a path, a target electrode mounted in the path
of said electron beam, said target electrode in-
cluding an insulator surface facing said beam
forming means for providing secondary electron
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emission. when struck by said:electron beam, an
input signal electrode capacitively . coupled. to.
said- insulator surface and a first mesh- screen-
overlying said insulator surface, means. for col-
lecting: the secondary emission.-from said.»insula—
tor target surface, said collecting . means. in-
cluding. a- tubular collector. electrode. mounted-
between said.beam forming means and-said tar-
get. electrode and. enclosing. said. beam path, a.
tubular shield. electrode- between. said- collector
electrode and said target and a .second mesh.
sereen electrode between said. shield electrode and
said. insulator target surface, lead means. con-
nected to said collector and shield electrode for
respectively joining said screen and shield elec-
trodes to potential sources of different value to
establish a field for focusing said secondary elec-
tron emission near said collector electrode.

6. An electron discharge device comprising,
means for forming a beam of electrons along a
path, a target electrode mounted in the path
of said electron beam, said target electrode in-
cluding a surface providing secondary electron
emission when struck by said electron beam and
a first mesh sereen overlying said target surface,
means for collecting the secondary emission from
said target surface, said collecting means in-
cluding a collector electrode mounted between
said beam forming means and said target elec-
trode, an electron mirror electrode between said
beam forming means and said collector electrode,
a second mesh screen electrode between said
collector and said target, and lead means re-
spectively connected to said first and second

=~ mesh screens respectively joining said mesh

screens to sources of different potential for pro-
viding a uniform accelerating field between said
mesh screens for the secondary emission from
said target surface.

7. An electron discharge device comprising,
means for forming a beam of electrons along
a path, a target electrode mounted in the path
of said electron beam, said target electrode in-
cluding a surface providing secondary electron
emission when struck by said electron beam and
g first mesh sereen overlying said target surface,
means for collecting the secondary emission
from said target surface, said collecting means
including a collector electrode mounted between
said beam forming means and said target elec-
trode, a shield electrode between said target sur-
face and said collector electrode, a second mesh
sereen between said shield electrode and said tar-
get, lead means respectively connected to said
collector and shield electrode and to said mesh
screens for respectively joining said first screen
and said shield electrode to a source of common
potential and for respectively joining said second
mesh and said collector electrode to sources of
potential different from each other and positive
to said source of common potential, whereby a
uniform accelerating field will be set up between
said mesh secreens for urging said secondary
emission from said target surface and a field be-
tween said collector and shield electrodes es-
tablished for focusing said secondary emission
to a point near said collector electrode.

8. A signal generating device comprising,
means for forming a beam of electrons along
a path, a target electrode mounted in the path
of said electron beam, said target electrode in-
cluding an insulator surface for providing sec-
ondary emission when struck by said electron
beam, an inpub signal electrode capacitively
coupled to said insulator surface and a first

-
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mesh sereen overlying said insulator target sur-
face, a pair of deflection plates between said
beam forming means and said target electrode
for scanning said electron heam over said in-
sulator surface, means for collecting the second-
ary emission from said target surface, 8aid col-
lecting means including an output signal elec~
trode mounted between said deflecting plates and
said target electrode and a second mesh screen
between said output electrode and said first mesh
stréen, means Sshielding said output electrode
from said signal input electrode, said shielding
means including a shield electrode between said
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output electrode and said target and & gecond
shield electrode between said output electrode
and said deflecting plates.

ARTHUR S. JENSEN.
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