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This:invention relates-to  cathode ray beam
pick=up-:tubes and more- particularly to an ar-
rangement -for obtaining- complete - discharge of
the-target after the signal has been utilized.

In cathode ray beam pick-up tubes in which
the: beam . is. decelerated ' substantially  to- zero
velocity at:the-target-and’deposits electrons: in
proportion- to- the- charge:image, the discharge
is.notialways complete: Low-light' charges are
therefore - built: up: exponentially- during succes-
sivesscansions to-a higher value-at which charge
and- discharge -are-equal. This time-lag reduces
the: sharpness .of ‘moving- objects: The residual
charges; as well-as: interline-charges remaining

with interlaced ‘scanning, will cause-color-carry= -

over in: color- television, unless removed by a
discharge:process: )

In an: attempt- to- produce-a complete dis=
charge of the-target after-each'line  scansion,
the~ beam: has- lieretofore - been- shifted- to: pre=-
viously- scanned ' line- areas’ during-line - retrace
withiout: shutting ‘it- offi but with an-increase-of
intensity of-about fifteen times-that of ‘the nor-
mal strength during linetrace: This has been
somewhat sucecessful; but it is-difficult to operate
an- eléctron: gunr:-having-a small’aperture, such
as: 2 ‘mils, withi-such-a- high density beam cur-=
rent! and,- further, this- procedure-requirss spe-
cial: defiécting means for the-heavy- discharge
beam:

It is: an- object of- this- invention -to  provide
for-the-fill discharge of‘a-cathode ray beam tar-
get’ without: utilizing- the ‘normal ‘beam aperture
during-line-retrace.

Another -cbject -is to provide-for- the- full dis-
charge-of the image through use of‘ a‘separate
beam' controlled by:the: normal-defiecting  coils.

Other objects of ‘the:invention  wiil'appear-in
the:following: description; reférence- bemg had
to-the diawing; in which:

Fig; 1 is-an:illustiation .of a- cathode ray-tube
embodying:the invention.

Fig, 2:is"an end view:of the gun, illustrating
the relative: position  of'the -two beam- apertures
‘in- relation to-the:area scanned thereon by:the
return-heam;

Pig. 3" diagrammatically - illustrates-a portion
of 'the -target, showing-the-discharge area of the
heavy beam  trailing: the line-scansion: of the
normal ‘beam:

Fig. 4:contains-a series of graphs: illustrating
the-principle: of ' the invention:

Pig.. 57 is~ a" circuit  diagram - illustrating - one
way - for' eliminating : the undesired: pulse : pro-
duced by the clean-up-beam: . -
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" Fig. 67 shows' a- modification of " the control

‘electrode;

Referring- to: the  dfawing, the- evacuated en-
velope [of glass contains:a - target of transpar=
ent‘mica -having ‘onone’sidé-a: mosaié¢ ‘2 capable
of ‘emitting; photo-electrons: under: the action: of
the: light rays focused: thereon from the objéct
to: be. televised: ' These: pass: through: a transs
parent ‘metallic: grounded’ coating--3 called: the
signal ‘plate; At: the’ opposite: end of the:tibe
is‘located the:-gun of normal.construction exeept
that it:projécts:two beams-instead of ‘onethrough
the use:of two-cathodés 4, 5. two grids:6; T-and
an. anode- 8:having an.end: § with the:usual
small aperture 10 and a larger apertureI{;
shown as dots in-Figi 2. ‘The-anode:end 9:may
act:as the: first: dynode: ofsa>multiplier, such-as
disclosed:in the:application of Paul K: Weimer,
filed- September:16,:1944; Serial ‘No.- 554,494, niow
U. S:-Patent 62,443,941, issued:January- 6, 1948.
The: cther: stages:of ‘the:muitiplier are: indicated
diagrammatically at:.42,:25, 32 and-44: :

The: envelope - I alse'-contains - the: usual  ele~
ments:of“an orthicon:tube; such as: wallicoating
electrode’ 13, deécelerating-ring-eléctrodé14:and
a:so-~ealled ipersuader:ring electrode- 15 adjscent
thezend :of: the gun: Outside. the: envelope:are
located the:axially:adjustable:compensating ‘eoil
18; the:usual:vertical and-horizontal -deflecting
coil unit {7 and:the.magnetic focusing coil’ 18§,
The: functions: of these- elements:are similar: to
those: déscribed::in the said Wéimer: apphcatlon
and . need:not be: further referred to:.

The:beam: aperture-10:may be:of:small:diam-
eter, say - in:the:neighborhoodiof: 2:mils; to pro-
duce:albeam  1970f ‘sufficient: intensity: for: vidéo
line: scansion.. The- aperture. (i may:be suffi-
ciently: larger: than. aperture: {02 to furnish:a
beam. 20 of'suitablerintensity- and’ diameter: to
wiper:out: the:residual: charges:in‘.one: o more

‘scansions: across:-the target: during:line: retrace

time of ‘the beam:19: The:direction of linerand
frame:scansion:is:indicated: by-the arrows:azand
bin Fig: 3.

The:larger. aperture 1 l:issplaced:a’ dlstance d,
such: as: ten’ lines,. from: the: smaller: aperture
{§:socthat its wipe-offitrace:21: (Fig.: 3) -will trail
o suitable. distance: behind . the. lines .not: yet
scanned by beam 19,  which distance should:take
it.outside the:area.22 scanned on the first:dynode

‘9:by:the: signal:beam 23 retirning from:the tar-

get.. This will, prevent: its- image: from- being
passed :tlirough the multiplier: stages. THhe-sec-

ondaries : liberated . under bombardinent’. ,°,f the
first ‘dynode8: of the multiplier-aire drawn iato
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the remaining stages 42, 25, 32 and 44, as ex-
plained in more detail later herein.

The grid 6 for beam 20 will be controlled by any
known type of pulse generator, indicated by block
diagram 24, so that it is keyed off while the beam
19 is scanning a line and keyed on while that
beam is on line retrace. It will be apparent that
the heavy beam 20 will produce an undesired
video signal during the retrace time of the small
beam 19. This can be eliminated in various ways
in the amplifiers to which the multiplier output
is connected, but I have shown in Figures 1 and
5 a preferred way of doing this. Figures 1 and 5
disclose a circuit means for providing a signal
pulse to eliminate the undesired video signal pro-
duced by the retrace beam 20. The multiplier
stages 42, 25, 32, and 44 are shown as connected,
respectively, to points of different potential of an
energy source, such as a battery 50. This pro-
vides an increasing positive potential on each
successive stage. Collector 46, of the multiplier
section 22, is the most positive of the multiplier
parts and collects the amplified signal electrons
after they have passed through the several stages.
These signal electrons produce a pulse which pro-
vides a voltage change on grid 52 of an amplifier
triode 36. The current through the triode am-
plifier is thus modulated by the grid 52 and may
be further amplified to provide the video output
signal of the system. At terminal 35 in the cir-
cuit joining collector 46 to amplifier grid 52, there
is connected a triode 34, whose grid is connected
to an adjustable grid circuit resister 34A, which
in turn is connected to a pulse generator (not
shown).

The video pulses produced by beam 20 during
retrace are eliminated by reducing the voltage
between any two of the multiplier stages, for ex-
ample, the third and fourth, or 25 and 32 re-
spectively. Graph I of Fig. 4 illustrates the out-
put electron current, say of the third stage 25.
The video signal of the beam (9 on line trace is
shown at 26 and the undesired output of beam
20 is indicated at 21. Line 28 is zero current
value and represents super white. Lines 2% and
30 represent normal white and black, respectively.
During line retrace a negative voltage pulse is
introduced at 31 by well-known generating means,
such as a pulse generator indicated at 40. The
voltage pulse is indicated by graph II at 2TA and
is of such value that it reduces the voltage on the
fourth multiplier stage 32 to the voltage of the
third stage 25, or below it. Thus, during line re-
trace no electrons are drawn into the fourth stage
and this eliminates the undesired current pro-
duced during line retrace by beam 20, as indicated
by graph III. However, the absence of electron
current at 33 of this graph represents undesirable
-super white instead of the desired black. There-
fore, I introduce into the multiplier output by
means of tube 34 at point 35 (Figure 5) a pulse
that is equal-and opposite to the multiplied value
of pulses 33, This is represented by graph 1V,
showing pulses 33A equal and opposite to pulses
33. The pulse in the adjustable grid circuit re-
sistor 34a¢ would, of course, be the reverse of graph
IV. Thus, the video input to the amplifiers, rep~
resented for simplification by a single triode 36,
would have the form shown by graph V, with the
desired picture black value during line retrace.

It will be obvious that multiple grid tubes may
be used in place of the triodes 34, 36. It will also
be clear that the target of the tube in Fig. 1 may
be of the two-sided type, as in the image orthicon,
on which charges are produced by secondary elec-
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4

trons released by bombarding photo-electrons, as
shown in said Weimer application.

The paths of beams 9 and 20 are controlled
by the same deflection unit and the aperture of
beam 20 may be made as large as required for
complete discharge, so the prior art complications
previously referred to are avoided. )

The two beams may be produced in other ways
than that disclosed. For example, one cathode
would suffice. The grids then would consist of
two semi-circular discs, one with the small aper-
ture and the other with the large aperture, as
shown in Fig,. 6. Also, two entirely separate guns
may be used. The action in these cases would be
exactly the same as that described.

Various other modifications may be used with-
out departing from the spirit of the invention.

I claim:

1. An electron discharge device comprising, an
electron gun structure for forming two electron
beams along respective paths, a target electrode
positioned transversely to said beam paths,
means for scanning said electron beams over a
surface of said target electrode, and a pulse
generator circuit including said electron gun
structure for keying one of said beams on only
during retrace time of said other beam.

2. An electron discharge device comprising, an
electron gun structure for forming two electron
beams along respective paths, a target electrode
positioned transversely to said beam paths,
means for scanning said electron beams over a
surface of said target electrode, said electron
gun structure including a control grid surround-
ing the path of one of said electron beams, and
a pulse generator circuit including said control
grid for keying on said one electrode beam only
during retrace time of said other beam.

3. A television signal transmitting device
comprising an envelope, an electron gun struc-
ture for forming two electron beams along two
respective paths within said envelope, a target
electrode positioned within said envelope trans-
versely to said beam paths and including an in-
sulator sheet adapted to have a charge distri-
bution formed thereon, means for producing
line scansion of said electron beams over g sur-
face of said insulator sheet, a collector electrode
within said envelope for receiving electrons from
said insulator surface, said electron gun struc-
ture including a control electrode surrounding
the path of one of said electron beams, and a
pulse generator circuit including said control
electrode for keying on said one electron beam
only during retrace time of said other beam.

4, A television signal transmitting device com-
prising an envelope, an electron gun structure
for forming two electron beams along two re-
spective paths within said envelope, a target
electrode positioned within said envelope trans-
versely to said beam paths and including an in-
sulator sheet adapted to have a charge distribu-
tion formed thereon, means for producing line
scansion of said electron beams over a surface
of said insulator sheet, an electron multiplying
means including a plurality of dynode electrodes
for receiving reflected beam electrons from said
insulator target surface, said electron gun struc-
ture inecluding a control electrode surrounding
the path of one of said electron beams, and a
pulse generator circuit including said control
electrode for keying on said one electron beam
only during retrace time of said other beam, and
a circuit means including two of said dynode
electrodes and a second pulse generator for main-
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taining said two dynode electrodes at the same
potential only during said retrace time of said
other beam.

5. A television signal transmitting device com-
prising an envelope, an electron gun including
an electron source and electrode structure for

forming two electron beams along respective.

paths within said envelope, a target electrode
positioned within said envelope transversely to
said beam paths and including an insulator
sheet, a conductive layer on one face of said
sheet and a photosensitive layer on the other
face of said sheet, circuit means connected to
said conductive target layer for maintaining
said conductive layer and said electron source
at a common potential during operation, means
for producing line scansion of said electron
beams over a surface of said photosensitive
layer, an electron multiplying means including
a plurality of dynode electrodes for receiving re-
flected beam electrons from said photosensitive
target layer, said electron gun structure includ-
ing a control electrode surrounding the path of
one of said electron beams, and a pulse gener-
ator circuit including said control electrode for
keying on said one electron beam only during
retrace time of said other beam, and a circuit
means including two of said dynode electrodes
and 2 second pulse generator for maintaining
said two dynode electrodes at the same potential
only during said retrace time of said other beam.

6. The method of operating an electron tube
having a photosensitive film coating one face
of an insulator sheet, said method comprising
the steps of producing a charge distribution on
said photosensitive film, line scanning an elec-
tron beam over the surface of said photosensi-
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tive film to discharge said charge distribution,
scanning said photosensitive film with a second
beam only during retrace time of said first
beam to completely discharge said photosensi-
tive film.

7. The method of operating an electron tube
having a photosensitive film coating one face
of an insulator sheet, said method comprising
the steps of producing a charge distribution on
said photosensitive film, line scanning an elec-
tron beam over the surface of said photosensi-
tive film to discharge said charge distribution,
scanning said photosensitive film with a second
beam only during retrace time of said first beam
to completely discharge said photosensitive film,
reducing said electron beams to substantially
zero velocity adjacent said target surface where-
by the electrons of said beams not discharging
said target are reflected, collecting the reflected
electrons of said beams by a multiplier section
having a plurality of dynode electrodes, main-
taining an adjacent pair of said dynode elec-
trodes at a common potential only during re-
trace time of said first beam.

OTTO H. SCHADE.
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