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(57) Grille utilisée dans un tube a faisceau ¢lectronique
linéaire comme un tube a sortie inductive (I0OT) ou un
tube a onde progressive (TWT) comprenant une grille (3)
et une bride de montage (4) entre lesquelles se trouve une
partie adaptée (5). Pendant 1'utilisation, la grille (3)
devient chaude et, par conséquent, prend de I’expansion,
mais la bride de montage (4) reste relativement froide
étant donné qu’elle est reliée & une structure relativement
massive. Les minces bandes souples (8) de la partie
adaptée (5) permettent un mouvement relatif entre la
bride de montage (4) et la grille (3) en raison d’une
dilatation thermique différentielle, ce qui réduit au
minimum la déformation de la grille qui pourrait,
autrement, se produire si elle éait directement reliée a la
bride de montage (4) et, de 14, a son périmetre extérieur.
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(57) A grid for use in a linear electron beam tube such as
an [OT or TWT includes a grid section 3 and a mounting
flange 4 between which is included an accommodation
portion 5. During use, the grid section 3 becomes hot and
consequently expands but the mounting flange 4 remains
relatively cool being connected to a relatively massive
structure. Thin flexible strips 8 of the accommodation
portion 5 permit relative movement between the
mounting flange 4 and the grid section 3 due to
differential thermal expansion, thus minimising
distortion to the grid section which might otherwise
occur if it were connected directly to the mounting flange
4 and hence fixed in its outer diameter length.
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ABSTRACT
GRIDS

A grid for use in a linear electron beam tube such as an IOT or TWT includes a grid
section 3 and a mounting flange 4 between which is included an accommodation portion 5.
During use, the grid section 3 becomes hot and consequently expands but the mounting
flange 4 remains relatively cool being connected to a relatively massive structure. Thin
flexible strips 8 of the accommodation portion 5 permit relative movement between the
mounting flange 4 and the grid section 3 due to differential thermal expansion, thus
;ﬁinimising distortion to the grid section which might otherwise occur if it were connected

directly to the mounting flange 4 and hence fixed in its outer diameter length.

Figure 3
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GRIDS

This invention relates to grids and more particularly grids for use in linear beam tubes

such as inductive output tubes (IOTs).

In an 10T, an electron beam is produced at a cathode and arranged to interact with an
applied high frequency signal to give an amplified high frequency output signal. A grid is
located in front of the cathode to control the density of the electron beam, the high frequency
signal being applied across the gap between the cathode and the grid to modulate the beam
density. The cathode and grid must therefore be accurately located relative to one another. A
focus electrode is normally used to further define the profile of the electron beam. Other
types of linear beam tubes also employ grids, for example, they are also used in travelling

wave tubes (TWTs). During operation, the grid gets hot, which may cause problems in

controlling the electron beam density.

The present invention seeks to provide an improved grid which may be
advantageously used in IOTs in particular. However, the invention may also be applied to

other types of linear beam tube such as TWTs, triodes and tetrodes.

According to the invention, a grid for an electron beam tube comprises a grid for an
electron beam tube comprising a substantially circular annular ring which surrounds a grid
section comprising a mesh of electrically conductive members and a deformable

accommodation portion located between the grid section and the ring.

The inventor has realised that a conventional IOT grid may become significantly
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distorted in operation from its original spherical profile even though its mesh structure would
lead one to expect that temperature changes during use would not greatly affectit. Ina
conventional arrangement, the grid has a central mesh of grid wires and is continuous at its
outer periphery with a circular mounting flange by means of which it is fixed to a grid
support. The grid is either integral with the mounting flange or fixed to it. During operation,
the grid itself is heated by radiation from the cathode, by electron interception and by rf
currents. However, the surrounding mounting flange is cooled as it is clamped to a
substantial support structure which acts as a heat sink. As a result, expansion of grid wires
across the grid diameter with increasing temperature causes the centre of the grid to move
closer to the cathode than the periphery of the grid, the position of which is fixed by the
mounting flange. The profile of the grid thus distorts from the generally spherical shape,
resulting in variation of electron current density with radius and significantly impairing

performance.

By employing the invention, the deformable accommodation portion of the grid
allows for differential expansion between the grid section and the annular ring caused by
temperature differences. The grid section is relatively rigid compared to the accommodation
portion. Thus, although the members of the mesh making up the grid section expand, the
distortion of the grid section from a spherical profile, as occurs with a conventional grid, is
much reduced as the deformable accommodation portion does not restrict the outer diameter

of the grid section but allows it to increase.

In an advantageous embodiment of the invention, the mesh of the grid section

comprises a plurality of radial members and a plurality of circumferential members.



CA 02240301 1998-06-11

3 P/61361/VPOW

Other types of mesh might alternatively be used. For example, it may take the form of a

lattice having a diagonal array of members to give a diamond-shaped configuration.

The grid section may advantageously include substantially continuous circumferential
members but in other embodiments they may be discontinuous or not extend around the

whole of the grid.

In one preferred embodiment the accommodation portion comprises a plurality of
radially extensive strips. The strips are dimensioned so that they flex radially to allow for
changes in diameter of the grid section relative to the surrounding annular ring caused by
temperature differences. Other types of accommodation portion may be included providing
that it is sufficiently flexible to allow the the required movement to occur and to give a
structurally sound design. For example, in another embodiment, the accommodation portion
may be a corrugated cylinder such that changes in the dimensions between the grid section
and the mounting flange are taken up by folds of the corrugated cylinder moving towards one
another. The thickness of the accommodation portion may be less than that of other parts of

the grid to give increased flexibility.

The grid may be formed of pyrolytic graphite. However, the invention is also
applicable to metallic grids. Although it will usually be more convenient for the parts of the
grid to be formed as an integral single element, in other embodiments, parts may be

fabricated separately and subsequently joined together to form the complete grid.

The grid may be part spherical in form, but the benefits of the invention are also
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applicable to a planar grid or to grids of some other shape providing they employ a lattice or

mesh type grid section.

In an advantageous embodiment of the invention, where the accommodation portion
of the grid comprises a plurality of strips, the strips are contiguous with radial members of the

grid section. This provides a simple, mechanically good construction which may also be

readily fabricated.

Usually the annular ring is a continuous flat annulus. However it may be

discontinuous.

The accommodation portion in one embodiment of the invention is in front of the grid
in an axial direction, the axial direction being the direction travelled by the electron beam,
and in another embodiment is located behind it. In a further embodiment, the

accommodation portion is extensive in a substantially transverse plane to the axial direction.

According to a first feature of the invention, an electron gun assembly comprises a

grid in accordance with the present invention.

According to a second feature of the invention, a linear electron beam tube comprises

a grid in accordance the present invention.

Some ways in which the invention may be performed are now described by way of

example with reference to the accompanying drawings, in which:
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Figure 1 schematically shows in section a conventional grid;

Figure 2 schematically shows in section a grid in accordance with the invention;
Figure 3 shows schematically and in perspective the grid of Figure 2;
Figure 4 schematically illustrates in section another grid in accordance with the

invention; and

Figure 5 schematically illustrates an IOT in accordance with the present invention.

With reference to Figure 1, a conventional grid for use in an IOT, for example,
comprises a grid 1 having crossing wires, typically in a pattern comprising radial spokes with
circumferential rings connecting them. A mounting flange 2 is connected to the outer
periphery of the grid 1 and has a plurality of apertures therethrough (not shown) via which
pins of a relatively massive grid support are located to secure the grid in position in the tube.
A separate beam focussing electrode, such as a Wehnelt cylinder, at grid potential may also
be included to control the beam profile and conventionally is a separate massive metal

component.

With reference to Figures 2 and 3, a grid in accordance with the invention includes a
grid section 3, a mounting flange 4 and an accommodation portion 5 extending between

them.

The grid section 3 has a concave part-spherical profile and comprises conductive
radially extending members 6 spaced equidistantly from one another and circumferential

members 7 to which they are connected, only some of which are shown. In this embodiment,
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the accommodation portion 5 comprises a plurality of thin strips 8 which extend between
respective ones of the radial members 6 of the grid section 3 and the mounting flange 4, being
contiguous with the radial members 6. The strips 8 extend in front of the grid section 3 in an
axial direction, in the direction of the electron beam path. In this case, the number of strips 8

corresponds to the number radial members 6.

The grid is of pyrolytic carbon and is formed as a single element. It is fabricated by
depositing the carbon on a former which defines the shapes of the mounting flange 4,
cylindrical accommodation portion 5 and the spherical profile of the grid section 3. The
required grid section profile and the strips 8 of the accommodation portion 5 are thén defined
by laser cutting. The strips 8 of the accommodation portion 5 are arranged to have a similar

width and thickness to the radial members 6 of the grid section 3.

During operation of the IOT, the strips 8 are able to flex in a radial direction and to
deform to allow for difference in the changes in diameter between the relatively rigid grid

section 3 and the mounting flange 4 due to temperature differences.

Figure 4 shows another grid in accordance with the invention in which a grid section
9 is supported by a conical support 10 which is connected to a mounting flange 11 by which
the grid is fixed in the tube. The grid section 9 has an arrangement of crossing radial and
circumferential members 12 and 13 conductive members in a mesh configuration. The
conical support 10 has a plurality of axial slots 14 (only some of which are shown) cut
through its walls to provide an accommodation portion 15 which is deformable. During

operation of a tube in which the grid is included, the mounting flange 11 remains relatively
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cool whereas the grid section 9 increases significantly in temperature. The accommodation
portion 15 flexes to permit expansion of the grid section 9 without unduly restricting it.
Hence, distortion of the grid section 9 from its desired profile is reduced compared to that
which would occur for a similar conventional grid not making use of the invention. In this

grid, the accommodation portion 15 is extensive in an axial direction rearwardly of the grid

section 9.

Figure 5 schematically illustrates an IOT in accordance with the invention. It
comprises a cathode 16 having a spherical front surface 17 in front of which is located a grid
18 of the type shown in Figures 2 and 3. The grid 18 includes a grid section 19, and an
accommodation portion 20. A cylindrical resonant input cavity 21 surrounds the electron gun
structure 22. An output resonant cavity 23 is used to extract an amplified signal following its
interaction with the electron beam produced by the cathode 16. A collector 24 is arranged to
receive electrons of the beam after they have travelled through the resonant cavity 23. A

focus electrode 25 is located in front of the grid 18 to further define the electron beam profile.

A grid such as that illustrated in Figure 4 may be used in place of the grid 18.

The accommodation portion of a grid in accordance with the invention may be

directly adjoining the annular ring and/or the grid section or there may be some other portion

of the grid structure located between them.
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CLAIMS

1. A grid for an electron beam tube comprising a substantially circular annular ring which
surrounds a grid section comprising a mesh of electrically conductive members and a

deformable accommodation portion located between the grid section and the ring.

2. A grid as claimed in claim 1 wherein the mesh comprises a plurality of radial members

and a plurality of circumferential members.

3. A grid as claimed in claim 1 or 2 wherein the accommodation portion comprises a

plurality of radially extensive strips.

4. A grid as claimed in claim 3 wherein the radially extensive strips are contiguous with

radial members of the grid section.

5. A grid as claimed in any preceding claim wherein the annular ring, grid section and

accommodation portion are formed as an integral single element.

6. A grid as claimed in any preceding claim which is wholly of pyrolytic graphite.

7. A grid as claimed in any preceding claim wherein the grid section is part-spherical.

8. A grid as claimed in any preceding claim wherein the accommodation portion is extensive

in a direction in front of the grid section.
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9. A grid as claimed in any of claims 1 to 7 wherein the accommodation portion is extensive

in a direction behind the grid section.

10. An electron gun assembly comprising a grid as claimed in any preceding claim.

11. An assembly as claimed in claim 10 wherein the grid is mounted in position by means of

the annular ring.

12. A linear electron beam tube comprising a grid as claimed in any of claims 1 to 9.
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