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The present invention relates to cathode ray
tubes In which means are provided for modu-
lating the intensity of the stream between the
cathode and an intercepting electrode (collect-
ing plate) by deflectlon control with the ald of
a cutting-off arrangement. Tubes and systems
of this kind can be used ag switching devices, 50-
called cathode ray relays, more particularly elec-
tron ray relays, and have been already described
in the copending patent applications Ser. No,
96,582 (filed August 18th, 1936) and Ser. No.
112,488 (flled November 24th, 1936).

In employing such tubes one often desires to
obtain the highest possible voltage impulses from
the device. For this purpose one can connect the
one of the taps for the impulses with the collect-
ing plate, ithe other wilth the cutting-off dia-
phragm and insert a resistance between the two
electrodes. If the diaphragm is provided with
a fixed high potential, for example Is connected
with the anode of the focussing system or, In a
glven case, i3 used 1tself as an anode, a very high
drop of potentlal occurs at the resistance con-
nected between the diaphragm. and the collect-
ing plate, This drop of potential can assume
such values that the greater, or at least a con-
siderable part of the electrons which have passed
through the diaphragm does not reach the col-
lecting plate but is rejected and returns to the
diaphragm. It is evident that by the way the
obtainable amount of the voltage impulses 1s
greatly Iimited.

The difficulty in question can bhe avoided by
giving the collecting plate the highest positive
potential which preferably i1s so much higher
than the potential of the diaphragm as is re-
quired by the amount of the desired voltage im-
pulse.

The advantage of the just mentioned arrange-
ment, however, Is partly compensated by the In-
creased voliage requirement of the device, be-
cause voltage supplies must be provided which
are able to furnish higher potentials than are
requlted for operating the relay or the tube by
itself. Purther there is the danger that varia-
tions of the potential of the diaphragm cause
considerable distortlons of the field In front of
the diaphragm and that thereby the precise con-
trol of the relay is questioned.

It is an object of the present invention to pro-
vide arrangements and circults in and for cath-
ode ray tubes of the above mentioned type which
make it possible to avoid the disadvantages of the
known arrangements,

According to one feature of the invention, be-
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tween the diaphragm and the collecting plate
there is provided an auxiliary electrode which is
so dimensioned, shaped, and blassed, that prac-
tically all of the electrons which have passed
through the diaphragm reach the collecting
plate. The auxillary electrode prevents that a
conslderable part of the electrons returns to the
dlaphragm.

The Invention will be better understood with
the ald of and further features of the invention
will be apparent from the following more detailed
description &nd the accompanying drawing of
which, in a purely diagrammatic fashion and by
way of example:

Fig. 1 illustrates an embodiment of the com-
plete relay and some essentlal elements of the
circults connected thereto, while

Flgs. 24 show various embodiments of the ar-
rangement comprising the cut-off diaphragm, the
auxillary electrode, and the collecting plate.

In Fig. 1 the reference numeral | designates
the tube vessel which contalns the incandescent
cathode 2 and an electron-optical focussing sys-
tem consisting, for example, of the Wehnelt cyl-
inder 3 and the electrodes 4, 6, and 8. Element
8 i3 the main anode above referred to of the
focussing system. Moreover, the figure shows
two pairs 1 and 8 of deflecting plates mounted
within the tube.

It may be noted that for a certaln range of
applications only means for deflecting the beam
in one direction are required.

The tube further contains the cut-off dia-
phragm 9 and the collecting plate 0. The aux-
illary electrode 11, provided sccording to the in-
vention, i1s mounted between the electrodes 9 and
10 and prefarably In the closest possible vieinity
of electrode 8. The auxiliary electrode is also
glven the form of a dlaphragm. The shape of
its aperture corresponds to the aperture of the
cut-off dlaphragm and Is homologous to the lat-
ter. Preferably the aperture of diaphragm 11
1s somewhat larger than the aperture of dia-
phragm 8 so that the fleld produced by the aux-
1llary electrode Il does not notlceably penetrate
into or through the aperture of 8.

The incandescent cathode 2 is heated by means
of a current source 12. The potentials required
for operating the tube are furnished by the volt-
age supply (3 which at the same time provides
for the biassing potentials of the several tube
electrodes. The electrode 10, the variations of
potential of which are to be utilised, is connected
via a reststance i4 to the diaphragm 8. The volt-
age lmpulses preferably are tapped at the dla-



phragm 8 and the plate 10 or at the cathode 2
and the plate 18.

The potential of the auxiliary electrode Il is
so chosen that, If possible, it is lower than the
lowest potential which the electrode 10 1s desired
to assume in operation. In the example illus-
trated by Fig. 1, the auxiliary electrode is con-
nected to the potential of the cathode, but In a
given case 1t may be suitable to select the poten-
tlal of the diaphragm 11 higher or lower than
the cathode potential,

The electron-optical system is so designed and
the potentials of Its electrodes are so adjusted
that the electron ray 1s focussed as sharply as
possible In the plane of the boundary of the aper-
ture of the diaphragm 9. For example, the
focussing system may be so dimenstoned as to
concentrate the beam in a cross-over point slfu-
ated In the aperture of the cut-off diaphragm.
The potential of the diaphragm 89 [s made equal
to anode potentlal and preferably even some-
what higher, This Is Indicated by the elements
shown In dotted lines of bhaitery 13 In Fig. 1.

Of course, the electrostatic electron-optical
system shown in the drawing can be replaced by
an electromagnetic system or by combined elec-
trostatic and electromagnetic systems. It is also
possible to employ a magnetic deflecting system
or, when the beam is to be deflected in two direc-
tions, combined electrostatic and electromagnetic
deflecting means Instead of the electrostatic de-
flecting system of Fig. 1. Also an intensity con-
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trol grid may be additionally provided in certain
cases.

The field produced by the electron-optical
focussing system and correspondingly the shape
of the electrodes or at least of the apertures of
the electrodes of the electron-optical system need
not he of rotational symmetry. Instead of
spherical electron-optical lenses, for exampie,
electron-optical cylinder lenses can be used and
preferably combined with a corresponding form
of the emissive surface of the cathode,

In PFigs, 2-4 several embodiments of the elec-
trodes 9, {0 and i1 are illustrated.

Flg. 2 shows a dlaphragm 8 provided with a
tubular abutment 15 which projects into the
aperture of the auxiliary electrode 1.

Figs. 3 and 4 show dlaphragms and guxiliary
electrodes, the rims of which are bent over in
order to avoid as far as possible the danger of
breaskdown hetween electrodes which have a high
potential difference with respect to one another.
In such cases the leads to the electrodes prefer-
ably are fixed at the inner sides of the hent parts
of the diaphragms or at least at the inner sides
facing away from one another of the electrodes.

Varlous shapes depending on the actual re-
quirements can be given to the aperture of the
diaphragm 8, for example the electrodes can be
made circular, slit-shaped, triangular or of still
other form.
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