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It is known to use the emission of secondary
electrons by auxliary electrodes with the abject
of amplfying a flux of primary electrons in a
predetermined ratio, The subject of the present
invention 15 an amplifying tube based on this
principle and characterised esgentially by the usc
of successive grids or diaphragms brought to suit-
ably chosen potentials, and focussing the second-
ary electrons emitted towards a recelving elec-
trode, an image of the emitting electrode being
thus formed on said receiving electrede.

These grids or diaphragms are disposed be-
tween the cathode and the ancde of the tube per-
pendicularly to the electric field which 1s set up
in the tube when a potential difference Is applied
between the sald cathode and anode. By reason
of this arrangement of the auxiliary electrodes,
it is possible to use one of these auxiliary elec-
trodes for acting on the beam of electrons, elither
to interrupt it periodically or to modulate it to a
given freguency, or, generally speaking, to pro-
duce any desired fluctuation in the Intensity of
this beam and of the current supplied by the tube.

Buch as to increase the amplifying ratio of the
tube, it is possible to constitute sald tube with
several groups of electrodes connected In series,
each group comprising a secondary electronic
emissive clectrode, one or several focussing elec-
trodes, and a receiving electrode. Two successive
groups may have one or more electrodes in com-
mon. PFor Instance, the receiving electrode of the
first group is the emitting electrode of the second
group, or the first focussing electrode of the first
group is the emitting electrode of the second
group.

‘The invention also covers devices in which use
is made of these particular amplifying tubes, and
which will hereinafter be described, as well as the
said tubes, with reference to the accompanying
drawings, in which:

Figures 1, 2 and 3 shows types of amplifying
tubes according to the invention, and

PFigure 4 shows a device for the utilisation of
another type of such a tube.

According to Figures 1, 2 and 3, the amplifying
tube comprises a casing ! in which are enclosed
a cathode 2, an anode 3 and a plurality of auxil-
tary electrodes 4, 5 and 6. The cathode 2 is emis-
sive of primary electrons. It Is either constituted
or covered by a photosensitive substance, and
emits electrons when receiving a luminous fiux Te,
or is heated to emit electrons by thermo-eleciron-
ic effect. Any other device producing electrons
may be utillsed. In the case of Figure 1, the
cathode 2 is photosensitive and disposed perpen-
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dicularly with reference to the aXis of the tube.
It may also be inclined on the axis ¢f the tube
(Figure 4), or have an incurved form (Figure 3).
The cathode of the tube in the Figure 4 is intend-
ed to be excited either by reflection of the lumi-
nous flux T or by transparency by the luminous
fiux 7&. 'The tube in the Fig. 2 is provided with
a ‘thermo-electronic cathode.

The casing | has any form, but it is preferable
to give it an elongated form, in order to dispose
the cathode and the anode at each of the extrem-
ities, and the auxiliary elettrodes in the centre
part between the cathode and the anode.

The auxiliary electrodes 4, 8§ and 6 are consti-
tuted by grids or by diaphragms. The grids are
formed either of plates having holes bored there-
in, or by wires stretched between supports, or in
accordance with any arrangement adobted, for
examples in the grids of radieelectric tubes, and
composing meshes of any dimension.

A modification of the invention concerns a tube
in which both grids and diaphragms are ar-
ranged in any order.

In the tube of the Fig. 1, the electrode 4 is con-
stituted or covered by any known photo sensitive
substance or substance of high secondary elec-
tronic emissivity. The electric field in the tube
drives the primary electrons emitted by the cath-
ode 2 towards the electrode 4. ‘The shock of each
primary electron on the electrode 4 generates
several secondary electrons which are emitted in
all the directions. The secondary electrons are
driven and made to converge towards the receiv-
Ing electrode 6, which may be the anode, by
means of the electric flelds created by the focus-
sing electrodes 58, 5. These focussing electrodes
are in any number. A good result is obtained
with two of such electrodes.

The tube in the Fig. 2 is provided with two
amplifying groups of electrodes. 'The first group
comprises the emitting electrode 42, two focussing
electrodes 4% 58 and the recelving electrode 6o,
The second group comprises the emitting elec-
trode 4k, two focussing electrodes 58, 82, and the
receiving electrode 6*. Any number of groups of
electrodes may be disposed in thls manner, in sc-
ries and overlapplng each other, Secondary elec-
trons are emitted by the electrode 4* under the
shock of the secondery elcetrons emitted by the
electrode 4a,

In the tube of the Fig. 3, the successive groups
of electrodes have only one electrode in common.
The electrode 4* is the receiving electrode of the
first group and the emliting electrode of the fol-
lowing group.
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In order to be able to control the beam of
electrons, it 1s possible to apply to the electrodes
having no secondary radiation, potentials which
may or may not be periodical. By reason of
these electrodes, It is possible to interrupt or
modulate the current supplied by the tube. It
is also possible by these means to introduce into
the current signals such as the synchronising sig-
nals In a leng-distance transmission device. For
this introduction of signals, it is obviously neces-
sary for the signals to be set up at moments
when the electronic flux, and consequently the
incident himinous flux, with a photo sensitive
cathode, 1s not zero.

These control electrodes having no secondary
radlation may he separated from the system by
screen grids ag Is frequently the case, for exam-
ple, in radio-eleetric tubes.

Figure 4 illustrates a teletransmitting appa-
ratus using a tube according to the invention.
This apparatus comprises a device 8 for analys-
ing objects or images to be transmitted. The
analysing device 8 sends a Jumincus filux T* on to
the cathode 2 of the tube |I. The sultable ten-
slons are applied to the varicus electrodes of the
tube | by electric source 8, The latter may be
entirely or partially replaced by a single source
and a potentiometer (not shown) from which
are taken the required tensions, or may be con-
nected in serles.

A resistance 188 is inserted in the clrcuit of the
receiving electrode # of the tube, and the varia-
tions of tension at the extremities of the resist-
ance 10 are amplified by the device 1§%. TUse
may be made of the current traversing the ancde
circuit of the tube, with the ald of the resistance
10b, and the variations of tension to the termi-
nals of the resistance 18 may be amplified by
the device 11b. The current provided by the am-
plifiers are then transmitied. If the tube has
several recelving electrodes, as in Fig. 2, the cur-
rents In the recelving electrode circults are am-
plified and transmitted in the same manner.

According {o Fig. 4, the synchronising signals
produced by the device 8 are applled by the con-
nection 12 to one of the focussing electrodes hav-
ing no secondary radiation 5. Moreover, a
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source of alternating electromotive force 13 is In-
serted in the circull of another focussing elec-
trode S* in order to modulate the current fed by
the tube. The scurce 13 may also be constituted
by a source pbroducing current impulses or by a
switch permitting of Interrupting regularly or
at will the current supplied by the tube.

It i3 obvious that the circults of Figure 4 could
be modified so as to apply both synchronising
and modulating signals to the same electrode.

Finally, means {42, |4 fed by a source (5, pro-
duce g longitudinal magnetic field inside the tube
in order to concentrate the electrons emitted by
the cathode and by the auxiliary electrodes.
These means are not essential, but they permit of
obtaining more concentrated beams of electrons.

By reason of the effect of these electric and
magnetic flelds, and If the tensions applied to the
suxillary electrodes, grids or diaphragms, are
suitably chosen, the functioning of the tube is as
follows., The electrons emitted by the cathode 2
are accelerated by the electric field and accessor-
ily concenirated by the magnetic fleild. These
electrons encounter the auxiliary electrode 4, and
secondary electrons are emitted In all directions.
They are directed by the fleld existing beyond 4
in the direction of the positive potentials, that is
to say, towards 5. According to the potential of
§°, the secondary electrons of 4 will form in the
enclosure an image of the cathode, or they will
impinge on Sk, It i the latter alternative which
is adopted, and it will be seen that the auxiliary
electrodes become virtual cathodes, the emission
of which increeses in intensity as thelr order in-
creases, The auxiliary electrodes such as 4b in
the Fig. 2 are brought to sufficlently high poten-
tials In order that the electrong may In turn pro-
duce therein a secondary emission, thus increas-
ing the eficacy of the system In considerable
proportions, The phenomena set up is similar to
that known In discharges in gaseg under the
name of “lonisation by impact.”” It will be seen
that if each impact liberates & number p of sec-
ondary electrons, the amplification of the initial
flux at the end of n stages is po.
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