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12 Claims.

1

This invention relates to a mount for an elec-
trode of an electron tube to prevent deformation
on heating. More particularly, this invention
relates to 2 mount for a planar.grid constructed
to keep the grid wires taut at high operating tem-
Pperatures.

The use of higher frequencies .in radio trans-
mission has brought about radical changes in
design of the .electron tubes used .in- radio ire-
quency circuits. -One outgrowth of the use of
higher frequencies is the .so-called planar type
tube in which the electrodes are arranged in a
series of parallel planes. Concurrently with the
use .of higher frequencies, steps have been taken
to. decrease the size of the tube. This has re-
sulted in operating temperatures higher than
those previously encountered.

Because of the higher frequencies and the
higher operating temperatures, frequency Adrift
caused by the deformation of tube electrodes,
particularly the grids, has become more pro-

nounced. The deformation of the grid caused by -

the heat generated in the tube elongates the grid
wires thus permitting them to sag. "This disturbs

the spacing relationship between the grid and :

the other electrodes, and causes undesired
changes in the cperation characteristics of the
slectron tube. Not only is such .deformation dis-
advantageous in the operation.of the electron tube
when it is used in a static mount, but the altered
characteristics become sbill more objectionable
when the tube is subject to shock and vibration.
The increasing use of electron tubes on moving
vehicles especidlly for military purposes, makes
it necessary that the grid structure be kept taut,
and therefore less subject to deformation upon
shock and vibration. Tt is an object of my in-
vention to provide supporting structure for a
grid or cther electrode which keeps such elec-
trode taut at elevated temperatures.

Tt is.a further object of my invention to provide
a mount for an electrode which permits the elec-
trode to expand to equal or greater extent than
the mount when subject to an increased tempera-
ture.

1% is another object of my invention to provide
an electrode-supporting structure which enables
sxpansion to take place upon an increase in tem-
perature without affecting the ability of the sup-
port to conduct high-frequency currents and/or
the heat generated in the tube when in operation.

Tt is still another object of my invention to
provide an slectrode mount which is resistant to
Aeformation caused by shock and vibration par-
ticularly under high temperature conditions,
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In the drawing:

Figure 1 is a sectional ¥iew of .an electron tube
to which my structure s particilarly applicable.

Figure 2 shows -a .grid structure consisting of
oppositely.disposed bowed members. )

Figure 3 is .a sectional view taken on section
33 of Figure2. _

TFigure 4 shows a ring support for a grid main-
tained in place by diametrically-placed Support-

ing tabs.

“Figure 5 shows 2 modification of ‘the structure

shown in Figure 4.

Figure 6 shows the use of an expansive ring
resiliently supported. N
Figure 7 is a sectional view ftaken ‘on section

‘11 of Figure 6.

Tigure 8 shows an expansive ting-type grid
support with.an integrally formed base.

Figure ‘9 illustrates a construction for = grid
support in which the supporting ‘ting overlaps
the base member.

Figure 10 is a sectional view taken on section
{8—190 of Figure 9.

Figure 11 sets forth an ‘expansible electrode

support ‘with the -addition of ‘an ‘annular con-

ducting member between ‘thie supporting ring and
‘the base. )

Tigure 12 ‘is - sectional view ‘taken on section
12—12 of Figure 11.

In Figure 1 a sectiondl view of a ‘modern type

‘of so-called “oilcan® ‘tube tonstruction ‘is shown

in simplified form. ‘The ‘tube consists of a cath-
‘ode 20 which produces radiation from the circular
end portion 22. The-cathode is heated by means
of a heater 24 supplied Through terminal 26. A
eylindrical condudtor 28 is hermetically sealed 'to
the cathode by means of the @mnular glass seal
30. 'The cylindricel conductor ‘as in the usual
tube of ‘this ‘type is rigidly connetted to ‘the grid-
supporting metal ring 32 and to the anode 34 by
mesns of an atrular glass seal 36, It will be
noted that the cathode, anodeandgridare planar
surfaces in verbically spaced relation. = Additiohal
grids may be interposed between the cathode and
the anode in accordwnce "with the tube charac-
teristics -desired. Tt will be seen that the grid
wires are in close thermal velation with respect
to the heated cathode 20 and the heat generating
anode surface 31. The heating produced thereby
causes the grid wives to expand and to sag, es-
pecially with the aid of gravity unless provision
is made for keeping the wires faut. .As -above
stated, the change in position of the grid wires
undesirably varies the electrical operating char-
acteristics of the tuibe.
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In Figure 2 is shown one construction which
insures that the grid wires shall remain taut even
under conditions of elevated temperature. The
mount, referring to the assembly, comprises a
metal grid frame which consists of two oppositely-
disposed bowed members 38. ‘'These members are
mounted in an aperture provided in the base or
supporting member 32. The grid wires 40 are

fastened to the frame members 38 and are ar-°

ranged in a direction perpendicular to the ex-
tension 42 at which the frame member is sup-
ported on the base member. Members 38 serve
not only as mechanical supports and electrical
connections to the grid wire butf .also provide
through extension 22 g good path for conduction
of heat from them to external metal shell 28.

It will be seen that the frame members 38 form
a roughly circular grid space. The frame mem-
bers 38 are formed of a metal having a coefficient
of expansion equal to or greater than the grid
‘wire 46 attached thereto. However, the base
member 32 is .constiucted of a metal having a
low temperature coefficient of expansion. Thus,
as the temperature of the assembly is inereased
and the length of the grid wires becomes greater,
expansion taking place in the frame members 38
increases the amount of “bow” thus keeping the
grid wires taut. Preferably the frame members
38 should have a temperature coefficient of ex-
pansion which preduces elongation of the grid
wires slightly greater than that due alone to their
elevated temperature, The differential expansion
should preferably not be sufficiently great to im-
part to the grid wires a permanent elongation or
“set” under the temperatures encountered in
service although this condition may be obtained
if desired. '

Figure 4 shows the use of a grid supporting
ring 44 constructed of material having suitably
high temperature coefficient of expansion. The
ring frame 44 is in turn supported by diametri-
cally placed metal bridging tabs 46 which are rig-
idly attached, for example by welding, to the hase
32 and to the ring. The expansion characteristics

of the tabs is not critical although it is preferable °

to use material which has a low temperature co-
efficient of expansion. In operation an increase
of temperature causes the ring 44 to expand in
the direction of lateral freedom thereby com-
pensating for the linear expansion taking place in
the grid wires and otherwise causing them to sag.
The grid wires may be attached to the supporting
ring &4 by any desired means, for example by
welding.

terior of the tube. .

Figure 5 shows another embodiment of my in-
vention in which the rings are replaced by ex-
pansion members. 48 joined by end pieces 58 of
low-expansion coefficient material to which the
grid wires 40 are attached.
~ Figures 6 and 7 show gz resilient form of me-
tallic connectors 52 joining the grid ring 44 with
the supporting base 32. This construction per-
mits the grid ring to expand freely in all direc-
tions and yet maintains the desired fixed planar
relationship between the grid ring and the sup-
porting base. Connectors 52 also serve to conduct
heat from the grid structure to the exterior of
the tube.

. In Figure 8 I have shown a structure in which
the grid-supporting ring 54 and a supporting hase
56 are formed integrally from the same piece of
metal. Integral tabs 58 serve the purposes of ex-

"Tabs 46 also provide paths for conduc-
tion of heat from the grid structure to the ex- °
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tension 42, Fig. 1, tabs 46, Figs. 4 and 5 and con-
nectors 52, Figs. 6 and 7.

In Figure 9 the supporting ring 60 overlaps the
base 62. The ring and the base are fastened to-
gether for example, by means of a tack weld at
points 64. This structure has the advantage that
the thermal path is shortened by reason of the
close proximity of the supporting base and the
grid ring. It has the further advantage of pro-
viding a means for minimizing the capacitance
and inductance effect of the separate grid ring
and supporting base structure of Figures 2, 4, 5,
6 and 8.

In Figures 11 and 12 improved thermal contact
between the base member 62 and the grid ring 60
is provided by joining the base and grid ring by
an annular conductor 66. This conductor is made
of thin flexible material of suitable thermal and
electrical characteristics. If desired, a rib or con-
volution may be formed in this conductor as
shown at 68 in order to take up the differential
expansion occurring between the ring 88 and the
hase 82. The diametrically placed tabs 46 are
joined to the grid ring 68 and the base 62, for
example, by means of tack welds. These tabs
maintain the grid ring 60 and the base 82 in fixed
planar relationship.

It will be seen in Figures 6 and 11 that the grid-
supporting structure which I propose is equally
suitable for a grid composed of mutually perpen-
dicular wires in the form of a network or sereen.
The screen type of grid is also applicable in the
structures of a network or screen. The screen
type of grid is also applicable in the structures
shown in Figures 2, 4, 5, 8 and 9 since the taut-
ness of the wires running in one direction will re-
sult in the maintaining in place of the mutually
perpendicular wires.

While I have, for the sake of ready under-
standing, described my electrode supporting
structures with particular reference to a grid, it
will be obvious to one skilled in the art that this
structure is applicable to any electrode or multi-
ple electrodes within an electron tube in which it
is necessary to maintain a planar surface in spite
of use over a wide temperature range.

It will be obvious to one skilled in the art that
& number of grids in accordance with my con-
struction may be placed in superpesed relation to

- maintain constant overall tube characteristics

even at elevated temperatures.

While the electrode supporting structure is par-
ticularly applicable to use in the tube having ver-
tically stacked electrodes such as the “lizhthouse”
or “oil can” type, my invention is applicable in
other types of tubes where it may be desired to
maintain the shape of the electrode or to com-
pensate for expansion under conditions of ele-
vated temperatures.

While the invention admits various additional
modifications and alternative constructions, I
have shown in the drawings and have deseribed
only the preferred embodiments. It is to be un-
derstood, however, my invention is of scope de-
fined by the appended claims.

The invention deseribed herein may be manu-
factured and used by or for the Government of
the United States of America for governmental
burposes without the payment of any royalties
thereon or therefor.

What I claim is:

1. A mount for a planar electrode comprising
a_base having an aperture, s pair of opnositely-
disposed bowed thermally expansive members se-
cured in said aperture, the ends of said bowed
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members engaging said base, and a metallic elec-
trode consisting of a plurality of conduectors in a
plane, the ends of said electrode conductors en-
gaging said bowed members.

2. The subject matter as claimed in claim 1,
said base member being provided with dia-
metrically-opposed notches recelving the ends of
said bowed members.

3. An electron tube including a mount for a
planar electrode comprising a ring member de-
signed normally to expand upon being subject to
increased temperature, a planar electrode fas-
tened at displaced points thereof to said ring,
said electrede consisting of material having a
thermal coefficient of expansion not greater than
that of said ring, a base member, and supporting
tabs engaging said ring and said base member at
least at two diametrical points of said ring to
allow expansion of said ring.

4. An electronic device comprising, a base ring, ¢

a frame composed of bowed members in confront-
ing relationship defining an opening, the ends
of the bowed members attached to the base ring
and defining bridging means between the frame

and base ring, and a filamentary grid connected -

to the bowed members and spanning the opening
perpendicularly of the direction of the extensions.

5. In an electron tube, a base ring, a frame
member centered in respect to the base ring and
consisting of end pieces and oppositely bowed
confronting expansion members connected by the
end pieces to define an opening, extension tabs
attaching the expansion members to the base ring
and forming bridging means between the frame
and base ring, and a filamentary grid attached
to said frame member and spanning the frame
opening perpendicularly to the direction of the
extension tabs.

6. An electronic device of the class described,
comprising a metal ring and a rigid mounting
therefor, a thermo-expansive apertured frame
disposed parallel to said ring with its aperture
substantially aliened with the hole of the ring,
a plurality of parallel grid wires secured at their
ends to opposite sides of the frame, and means
rigidly securing said frame to said ring in two
diametrically opposite zones that are aligned in
a direction perpendicular to the grid wires.

7. An electrode comprising, a first annular
metallic member, a grid consisting of a plurality
of substantially parallel wires the opposite ends
of which are attached to opposite sides of said
annular member, and a pair of sole supporting
members for said annular member, said support-
ing members being attached to opposite sides of
said annular member at points which form a line
substantially perpendicular to said parallel wires,
and a second annular metallic member which is
relatively fixed surrounding said first annular
member, said second annular member being at-
tached to said supporting members to restrain ex.
pansion of said first annular member in a direc-
tion substantially perpendicular to said parallel
wires.
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6

8. In an electronic device having a mount for
a planar electrode comprising a ring of conduct-
ing material, a plurality of wires fastened at their
ends to said ring, forming a grid, said wires be-
ing constructed preferably of material having a
thermal co-efficient of expansion not greater than
that of said ring, a rigid base member, and ring
supporting elements attached to said base mem-
ber and engaging said ring at diametrically lo-
cated points whereby expansion of the ring rela-
tive to the base is facilitated.

9. In an electronic device, a base ring, a ring-
like frame centered within and in respect to said
base ring and consisting of diametrically located
heat expansible members and diametrically lo-
cated end pieces joining the ends of the expansi-
ble members, supporting tabs attaching the ex-
pansion members to said base ring at the approxi~
mate central points of the respective expansion
members, and a filamentary grid connected at
its ends to said end pieces, said end pieces having
a heat expansibility less than that of said expan-
sion members.

10. An electronic device comprising a rigid sup-
port element, a heat-expansible, curvilinear, elon-
gated frame secured fixedly at displaced points
to said support element, and a grid wire attached
to said frame and extending perpendicularly to
a line joining said displaced frame points, said
grid having a co-efficient of thermal expansion
not greater than that of said frame whereby the
grid is held taut irrespective of variation in op-
erating temperatures of the device.

11. In an electronic device having a mount for
a planar electrode comprising a ring of conduct-
ing material, a plurality of wires fastened at their
ends to said ring, forming a grid, said wires being
constructed preferably of material having a
thermal co-efficient of expansion not greater than
that of said ring, a rigid base member, and ring
supporting elements attached to said base mem-
ber and engaging said ring at diametrically lo-
cated points whereby expansion of the ring rela-
tive to the base is facilitated, said base member
and ring being coplanar and integral.

12. An electronic device as described in claim
6 modified in that the frame surrounding the
frame aperture overlies the inner edge of the base
ring.

GEORGE SAMUEL JACKSON.
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