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Th1s 1nvent10n relates to thermionic tubes, and
partlcularly to tubes for use in radio and similar
circuits.

" By reason.of the lack of ﬂex1b1h+y in the con-

8 trol of the characteristics:of thermionic tubes
‘of the usual three-element-type, it is necessary to
introduce into various circuits employing - the
-same various neutralizing devices and various
auxiliary devices or auxiliary circuits, according

10 to the results which: one is-endeavoring to ob-
tain and the 'type of circuit .employed.

The present invention has for its object to
‘provide a tube wherein there is aconsiderable
‘flexibility of control and wherein the character-

18 istics of a given tube may be widély varied..

The invention may be readily understood by
reference to the accompanying ‘drawing illustrat-
‘ing diagrammatically preferred embod1ments of
‘my invention. :

20 ' In the drawing:

Figure 1 represents .a vertlcal section through
‘an électron discharge tube- embodying ‘one form
of my invention.

Figure 2 is'a view 51m11ar to Flgure 1 show-

©28 ing a slightly ‘modified. form.

Figure 3 is a view siimilar to Figiures 1 and 2,
showing a still further ‘modification. -

Figure 4'is a view similar to. Flgure 1 ‘showing

- -an- additional modification.

<30 - Referring to Figure 1, 2 designates-an envelope
of the kind generally employed in devices of
this kind. - Within the tube is.a cathode 3 which
‘may ‘be of any suitable type, either of the direct
- ~heated type or the indirectly “heated type. I
©85 Have illustrated the cathode as being of a well
known indirectly ‘heated type, having - heater
wires connected thereto, which pass out of the
‘top-of the tube. Outside the cathode is a grid
or control electrode 4, and outside of this is the

40 plate or anode 5. The anode 5 is preferably in

the form of a cylinder and is preferably made
of a magnetic material, such as nickel. In the
preferred embodiment of my invention, the grid
encircles the -cathode, and. is relatively . close
thereto as compared with the ‘distance between
the cathode and the plate 5.

" . At one, and preferably both -ends of the cyhn-
drical anode 5, are compensating or deflector

50 elements 6.- “These are-preferably in the form
of metal disks having a ecentral opening sufficient-
Iy large for the cathode and grid to be passed
therethrough without contacting’ therewith, but
which is otherwise as close to the cathode as

~8b possible. These compensating elements are out

45

of contact with the ends of the anode or plate
electrode 5, but in'close proximity thereto. -

In the form of the invention shown:in Figure 1,
the compensating elements at the opposite ends
of the anode are directly connected by a-conduc-
tor 7. Leading through the envelope 2 and at-
tached to one of the two deflector plates is a lead
wire 8. ‘Lead wires 9, 10 and 11 are also provided
in the usual manner for connection with the
cathode, grid, and plate, respectively.

I have found that by connecting the wire 8
into. various circuits in different ways, that the
characteristics of the tube can be widely varied,
independently or in conjunction with the poten-

tials applied to the grid. By varying the poten- !

tial on the compensatingvel'ements, or by suitably
including it in various circuits, a new element of
control is provided, and the characteristic curve
of the tube can be shifted and changed, and the
oscillations of the tube can be readily controiled.

In Figure 1, I have shown an inductance, such
as.a periodic transformer A connected between
the wire 8 and the cathode connector 9.. This

-arrangement is‘illustrative.of one circuit where

the compensating elements may function with
the inductance A to secure proper tuning of a cir-
cuit in place, for instance, of a vernier condenser
This arrangement is especially applicable to a cir-
cuit using untuned radio-frequency amplifica-
tion in ecircuits having both tuned and untuned

-radio. frequency. amplification, such as ecircuits
~using single dial tuning. -

In the form of invention shown. in Figure 2,
the tube is of the same general -construction and
for the sake-of brevity I have desighated the cor-
responding parts with: corresponding reference
numerals.. In this form of the invention, how-
ever, I have designated the compensating. mem-
ber remote from the base of the tube as 62 and

have designated the compensating member near- .

est the base as 6P, The members 62 and 6> are
not connected, as are the members 6 in Figure 1.
The member 6 has a lead wire 8® attached there-
to, corresponding to the wire 8 of Figure 1, while
the member 62 is statically or inductively coupled
with an  external circuit. For this purpose, I
have shown a capacity member 12 on the inside

‘wall of the vessel, which is connected with the

member ‘62 through a wire.- Outside. the vessel

-over-the inner capacity 12 is-a capacity 13. Po-

tentials impressed on the capacity 13 from any

‘preferred source will induce a corresponding po-

tential change in the member 12 and the compen-
sating element 62 with which the member 12 is

~connected. It will be understood that the mem-

85

80

85

o

05

11 0




10

15

20

30

35

40

45

50

55

60

65

%

2

ber 13 may be included in any circuit, together
with or independent from the circuit in which
the wire 8P is connected, the circuits forming
no part of the present invention. I have illus-
trated a battery B in this circuit for applying a
potential to element 6°.

In the arrangement shown in Figure 3, the
general construction of the tube is similar to
that described in Figure 1 and corresponding ref-
erence numerals have been used to designate the
corresponding parts.
compensating plates at the ends of the anode
have been designated 6’ and 6/, respectively. In
this view, the arrangement is generally similar
to that shown in Figure 2, but I have shown’ the
member 6’ inductively connected with the mem-
ber 6’ through internal and external capacity
members 12’ and 13’ respectively, and the ca-
pacity 13’ is connected with the wire 8’ that is
coupled to the compensating plate 6’’ through
wire 8c. .

Tt will be understood that each of the forms of
tubes herein described-may have a base provided
thereon as is customary with devices of this kind.
In Figure 3, I have shown such a base in sections.
The hase is of the type designed. to fit standard
sockets, and has four pins therein at the ter-
minals of the several wires 8/, 8°, 10* and 11’, re-
spectively. In view of the fact that the tube is
of the indirectly heated method type, there need
be only one pin in the base leading to the cath-
ode. Consequently, the fourth pin can connect to
the wire 8c so that when the tube is fitted in a
standard socket, the deflector or compensating

‘elements can be readily included in the circuit.

It will be understood that this arrangement may
be duplicated in any of the forms of tubes herein
jllustrated. - '

In Figure 4, I have shown a tube 15 having a
cathode 16 of the indirectly heated type, a grid
17, and a plate 18, Adjacent the ends of {the
plate and grid, preferably at both ends thereof,
are compensating elements 19 and 20 at the bot-
tom and top of the tube respectively. -Instead of

being in the form of a plate, these are in the

form of a plurality of turns of wire. These turns
of wire are connected in any suitable way. ‘I have
shown them connected by a wire 21 correspondmg
to the wire 7 of Figure 1.

The foregoing embodiments of the 1nvept10n
are to be considered as merely illustrative of va-
rious arrangements which ‘may be employed

‘within the contemplation of my invention.

The compensating clements at the opposite
ends of the cylindrical anode may be separately
or. jointly used to contrel the characteristics and
operation of the tube, and by means of these de-~
flector or compeusating elements, very fine in-
crements of control can be obtained and charac-
teristics of the tube varied within a very wide
range. Not only do the compensating elements
serve to provide an adjustable means for govern-
ing the action of the tube, but they effectively
enclose the ends of the space within the cylin-
drical anode to confine the electron flow within

this space and ‘confine the stray dlscharge

through the ends of the anode.
The invention is especially applicable to radio
circuits wherein the action of the tube must be

accurately controlled, and can be used to advan-

In this view, however, the -

:cathode. electrodes and having a compensating
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tage in certain types of power tubes, particularly
those used in power and amplification circuits,
where the. signal distortion due to undesirable
oscillation must be most effectively eliminated.

While I have illustrated some embodiments of
my invention, various changes may be made in
the construction. and arrangement of parts and
in the disposition of the elements within the
spirit of my invention and under the scope of the
following claims.

I claim as my invention:

1. An electron tube comprising an evacuated
envelope having grid, plate and cathode electrodes
and having a compensating electrode therein at
one end of the grid and plate electrodes and out
of electrical contact with each and located out
of the space between the grid and the plate but
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“in' cooperative relation thereto, said electrode

being electrically separate from the grid and from
the plate and cathode, and electrostatic means
for connecting said compensating electrode into
an external circuit with other elements of the
tube.

9. An electron tube having a grid, plate and
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electrode at one end of the grid and plate elec-

trodes and out of direct electrical contact with
each other and located out of the space between
the grid and the plate but in cooperative relation
thereto, said electrode being also electrically sep-
arate from the grid having an electrostatic cou-
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pling with the exterior of the tube, and compris-

ing a plate-like element located in a plane sub-
stantially perpendicular to the plane of the other
electrodes within the tube.

3. A thermionic tube comprising an evacuated
chamber having an anode and a cathode with &
erid interposed therebetween, all of which are
co-axially arranged within the tube, a compen-
sating element adjacent one end of the anode and 115
in close proximity thereto, and means for induc-
tively impressing a potential on the compensating
element.

4. A thermionic tube havmg an anode and a
cathode with a grid interposed therebetween, said 120
elements being arranged within an envelope, a
compensating element within the envelope adja-
cent one end of the anode and in cooperative re-
lation thereto, and means for establishing an elec-
trostatic coupling between said compensating ele-
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‘ment and an external circuit.

5. A thermionic device compnsmg a plate, a
cathode, and a single control electrode therebe-
tween, said electrodes being arranged substan-
tially co-axially, and a compensating electrode at 139
one end of the plate, said compensating electrode
being electrically coupled to the cathode and
having an electrostatic coupling with the exterior
of the device, for controlling the characteristics
thereof.

6. A thermionic dev1ce comprising a plate, a
cathode and a grid therebetween, said electrodes
being arranged substantially parallel; and a com-
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‘pensating electrode at one end of the plate having

an electrical coupling to the cathode, the com- ;a9
pensating electrode being in the form of a flat
plate and having an electrostatic connection w1th
the exterior of the device.
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