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4 Claims.

This invention relates to vacuum tubes and
more particularly to the internal elements thereof.
_The invention is of particular utility in the pre-
treatment of vacuum tubes of the thermionic type
5 containing several electrodes sealed in a glass en-
velope. - These electrodes are overated in a high
vacuum or in an atmosphere of a selected gas, and
in either case it is necessary to preheat the elec-
trodes during exhaustion of the envelope to re-
10 move occluded gases which otherwise would be
driven off during the operation of the device and
injuriously affect its operation.

Various schemes have been devised to heat
these electrodes, one of them. being to place the

15 whole device in a magnetic field of sufficiently
high frequency and intensity to heat these elec~
trodes to the desired temperature. A heater of
this type is known as the induction or high fre-
quency furnace. However, the induction fur-

20 nace, when used on a device having the usual elec-~
trodes, does not uniformly heat the electrodes. It
is well known that, when heating vacuum tube
electrodes by placing them in the same high fre-
quency electromagnetic field, a large electrode is

25 raised to a higher temperature than a small elec-
trode, both electrodes being made of materials
having about the same specific resistance. - When
the small electrode is placed within the large elec-
trode, as is common practice in vacuum tube de-

-80 sign, and the electrodes placed together in the
magnetic field, the field in proximifty to the small
electrode is reduced in intensity by the shielding
action of the large electrode, thus resulting in a
further decrease in the heating of the smaller

85 electrode. -

An object of this invention iz to provide a
vacuum tube, the electredes of which may be more
uniformly heated by an induction furnace.

Another object is to provide a vacuum tube,

-40 the electrodes of which are of varying resistivity.

A further object is to provide a vacuum tube, the
electrodes of which have a varying shielding effect
upon adjacent electrodes.

These and further objects will be apparent from

45 the following specification when taken with the

accompanying drawing, in which,

Fig. 1 illustrates one form of thermionic
vacuum tube embodying the present invention,

Fig. 2 is a section of the outer screen of Fig, 1,
and

IMigs. 3, 4 and 5 are sections of screens embody-
ing different forms of the invention.

Referring to the drawing, Fig. 1 illustrates a
55 conventional type of thermionic vacuum tube

50

(CL. 250--27.5)

having ‘an internally heated cathode 1, prefer-
ably provided with an oxide ceating 2, and cylin-
drical cold electrodes or elements constituting a
control grid 3, screen grid 4, anode 5 and outer
screen: 8. These elements are metal cylinders
mounted coaxial with the cathode 1, and are en-
closed by an envelope 7. The envelope is ex-
hausted to a low pressure by a suitable vacuum
pump through the exhaust tube 8. .

As commonly constructed, the outer screen 6
is formed of a woven wire fabric of low resistance
to induced cireulating currents and it is readily
heated by the usual induction or high frequerncy
furnace during the evacuation of the envelope.
The low resistance of the outer screen 6, togéther
with its physical arrangement about the-other
elements, shields the plate 5 and other interior
elements from the action of the high frequency
furnace to such an extent that it is difficult to
raise these elements to a sufficiently high tem-
perature to eliminate from them the occluded
gases without endangering the outer screen 6 by
overheating or melting.

In accordance with the present invention, the
exterior element or elements of the tube are given
such form or are constructed of such materials
that the shielding effect on the interior elements
is materially reduced, thus facilitating the heat-
ing of the interior elements.

As shown in Figs, 1 and 2, the outer screen 6
has the form of a plate with staggered diamond

shaped openings 9, which may be produced by.

removing the material or by first cutting a metal
strip and then elongating or “expanding” the
same, 1. e,, by a process similar to that employed
in the formation of the expanded metal lath used
in building construction. As the induced cur-
rent flows circumferentially of the outer screen
6, the openings 9 materially increase the length
of the current path. A further increase in re-
sistance. to induced circulating currents may be
secured by forming the outer screen 6 of a high
resistance material, such as nichrome.

Where slotting of a tube-element is undesirable,
as may be the case with the anode 5, a plate or
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sheet of normally high-resistance material may

be employed. When the next inner element, such
as the screen grid 4, is formed of the usual low
resistance material, no difficulty is encountered
in heating the elements uniformly when the

195

anode 5 is an imperforate sheet of high resistance - .

material and the outer screen 6 is given a high
resistance to induced circulating currents either
by openings, such as 9, which increase the length
of the path ‘of circulating currents, or by such
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openings and the inherent resistance of a metal
having a high specific resistance.

As shown in Fig. 3, the openings 10 which pro-
vide the elongated path may take the form of
staggered slots of substantially rectangular out-
line.

Wire screen of the general type now employed
for the outer screen may be used when so woven,
as shown in Fig. 4, that the wires 11 extend di-
agonally of the band from which the screen is
formed. Or a screen resembling that of Figs. 1
and 2 may be formed by weaving narrow metal
ribbons 12 to form a band in which the ribbons
are diagonally arranged, Fig. 5.

High resistance metals or alloys may, of course,
be employed to effect a further increase in the
cireumferential resistance of these several types
of outer elements.

From the description and illustrations given
it will be evident to those skilled in the art that
application of this invention is not limited to the
devices shown but may be employed in connection
with any process where it is desired to use an
induction furnace to heat an element or elements
which are located within or substantially enclosed
by an outer element. Various changes and modi-
fications are contemplated as being within the
spirit of the invention and the scope of the fol-
lowing claims. :

What I claim is:

1. An electrical discharge device comprising
an envelope enclosing a cathode, an inner sheet
metal cylinder coaxial with and surrounding said
cathode, and an outer cylinder coaxial with and
surrounding said inner cylinder and formed of
perforated sheet metal having a greater electrical
resistance than said inner cylinder to circulating
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currents induced in said eylinders by a high fre-
guency electro-magnetic field.

9. An electrical discharge device comprising
an envelope enclosing a cathode, an inner sheet
metal cylinder coaxial with and surrounding said
cathode, and an outer cylinder coaxial with and
surrounding said inner cylinder and formed of
perforated sheet metal having its perforations
staggered to provide tortuous conducting paths of
a length greater than the circumference of said
outer cylinder, said outer cylinder having the
greater electrical resistance to circulating cur-

rents induced in said cylinders by a high fre-

quency electro-magnetic field.

3. An electrical discharge device comprising a
cathode, a circumferentially continuous control
grid surrounding said cathode an anode of thin
sheet nichrome surrounding said grid and hav-
ing a higher resistance to induced circulating
currents than said control grid, and a circumfer-
entially continuous metal screen surrounding said
anode and forming for circulating currents a
closed circuit of higher resistance than said
anode.

4. An electron discharge device comprising an
electron emitting cathode, a control grid sur-
rounding said cathode, an electrostatic screen
surrounding said control grid, a cylindrical sheet
metal anode surrounding screen and having a
greater resistance to induced circulating cur-
rents than said screen and said contrel grid,
and a metallic electrostatic shield surrounding
said anode and forming a closed circuit for cir-
culating currents and comprising a metal sheet
having a multiplicity of openings positioned to
cause said shield to have a greater electrical re-
sistance than said anode.

HAROLD A. SNOW.
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