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i*nvention relates to a cathode structure intended to be
el ectron gun’for a cathode ray tube. 5 There is a present trend to
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D E FOR DE
This invention relates to a cathode structure intended to be

inserted in an electron gun for a cathode ray tube.

There is a present trend to demand cathode ray tubes of
increased performance in terms of screen luminosity, service life,
of lighting time and of poWer consumption. The majority of these
parameters depend essentially upon the structure and on the type
of cathode used to generate the electron beam or beams, which
scan the screen of the tube. Oxide cathodes, generally used up to
now, have reached their limits in view of these requirements and
are being replaced by dispenser cathodes, which make it possible
to reach greater current densities with higher service lives.

Dispenser cathodes operate at temperatures on the order of
1000°C - 1200°C. At these temperatures, the expansion of the
constituent materials of the cathode should be minimized to
obtain a good performance stability of the electron gun into which
this type of cathode is inserted. Such minimization is achieved by

" the use of refractory materials and cathode support dimensions
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that limit thermal loss by conduction.

U.S. Patent 4,184,100 and U.S. Patent 5,218,263 illustrate
two types of structures currently used to control expansion.

These patents use a cathode body which is essentially cylindrical
in shape, containing the emitting part at one end, and in which the
heating element is housed; a thermal screen shielding, essentially
cylindrical in shape, surrounding the body of the cathode; and
means for supporting the cathode body inside the shielding
cylinder.

The means for cathode support must be such that permits a
rigid assembly, while minimizing heat loss caused by thermal
conduction. The support means may be brackets made from.
metal strips, with a thin cross section to minimize the thermal
losses, having ends that are connected on one side to the body of
the cathode and on the other side to the shielding cylinder. In
another mode of implementation, the brackets are punched out on
the cylindrical part of the shielding so that one end remains solid
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increases the manufacturing cost. '

When the brackets are stamped directly on the shielding
cylinder, it is then necessary to choose a refractory material to
constitute the shielding cylinder, which use impairs the thermal

15 performance of the shielding cylinder and thereby affects the
emissivity coefficient of the cathode. Moreover, a shielding of
refractory material entails a higher manufacturing cost.

- The present invention provides a cathode structure that
makes it possible to eliminate the disadvantages of the previously
20.discussed structures. _

An improved cathode structure for a cathode ray tube
according to the present invention includes a first metal tube
which can receive an emission part and a heating element, a
second metal tube constituting the cathode shielding, and means

25 for retaining the first tube in position inside the second, wherein
the retaining means are constituted by a single metal piece. In a
preferential mode of implementation, the metal retention piece is
constituted by a crown having branches extending in the direction
of the axis of the crown.

30 In the drawings:

Figures 1 and 2 are, respectively, a top view and a cutaway
side view of a cathode structure according to the prior art. '

Figures 3 and 4 are, respectively, a top view and a cutaway
side view of another cathode structure contained likewise in the

35 prior art.



2 . with.the shielding, while the other end is connected to the body of

t he cat hode. When the brackets are made fromindividual neta
strips, several disadvantages are encountered. Handling is delicate due
5to the small dinensions of the brackets. Soldering the end of the

strip to the peripheral edge of the shielding involves having this edge
formed with an enbossed border. The use of a strip entails gr eat
uncertainty in the positioning, in terns of height, concentricity, and

perpendi cularity of the body of the cathode 1 O relative to the shielding.
And, the use of a strip of narrow width 3

Figures 5 and 6 illustrate an implementation; according to
the present invention, of a part for retaining one cathode tube
within another tube.

Figures 7 and 8 represent, respectively, a cutaway side view

5 and a top view of a cathode structure according to the invention.

Figures 9, 10, and 11 represent, respectively a top view, a
cutaway side view, and an exploded perspective view, of a second
embodiment of a cathode structure according to the invention.

Figures 12 and 13 are perspective views of two shielding

10 tubes used in cathode structures according to the invention.

As indicated in Figures 1 and 2, a prior art dispenser
cathode structure includes a cylindrical first metal tube 2, for
example of nickel chrome, at the end of which is the emitting part
1. A heating element 5 is located inside tube 2. A cylindrical

15 second metal tube 4 surrounds the first metal tube 2 and serves
as a thermal shield, to prevent the loss of heat created by the
heating element 5 and to increase the thermal output of the
cathode structure. The first metal tube 2 is kept in position inside
the second metal tube 4 by brackets 3, stamped from a refractory

20 material which has one of its ends soldered to the edge 7 of the
second metal tube 4 and the other end to the surface of the first
metal tube 2. Soldering is difficult at the edge 7, and the
positioning of the tube 2 relative to the tube 4 is very delicate
because of the small dimensions of the brackets 3. During the

235 positioning of the cathode structure inside an electron gun, it is
the tube 4 which serves generally as a reference, and if the first
tube 2 is poorly positioned in the second tube 4, the gun and thus
the tube will not operate correctly.

In the second prior art structure illustrated in Figures 3 and

30 4, each of the brackets 6 retaining the first tube 2 is stamped
directly from the cylindrical body of the second tube 4, with one
end remaining as a part of the second tube. The bracket 6
extends—toward the inside of the second tube 4 and its free end is
soldered to the first tube 2. In this prior art embodiment case,

35 the choice of the material constituting the second tube remains
limited to refractory materials, which makes the thermal shielding
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directly on t-he shielding cylinder, it is then necessary to choose a
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affects the em ssivity coefficient of the cathode. Mreover, a shielding
of refractory material entails a higher manufacturing cost.: The
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Figure 12, by means of a single piece 16, shown in Figures 5 and
6. This single piece 16 is made from a hollow cylinder of

10 refractory material, for example of tantalum, which is very thin,
preferably from 15 to 25 microns. In this way, the thermal
insulation between the cathode body and the shielding is
markedly improved, thus shortening the time for bringing the
cathode up to operating temperature.

15 The single piece 16 includes a cylindrical crown 10 with
several branches 11 extending therefrom. The branches are
obtained by stamping on the surface of the cylinder of refractory
material from which the part is manufactured. These branches
are arranged on the periphery of the crown 10 at regular

20 intervals. To ensure a sufficiently rigid positioning, at least three
branches are used, being arranged at 120° from each other. As
shown in Figures 7 and 8, the branches extend toward the inside
of the second tube 4, so that their ends 12 can be attached to the
first tube 2, for example, by soldering. The final assembly of the

25 cathode structure is then made by inserting the first tube 2 inside
the second tube 4. The crown 10 has an outside diameter slightly
smaller than the inside diameter of the end of the second tube 4.
After relative positioning of the first tube 2 relative to the second
tube 4, the crown 10 is soldered, for example, by laser welding, to

30 the second tube 4.

In this way, it is possible to work with thinner materials
than in the prior art, while having a mechanical rigidity of the
support which is much greater than that of the isolated brackets

- of the former technique. The assembly of the cathode likewise

35 gains in simplicity and thereby in its repeatability.



side view of another cathode structure contained likewse in the 3 5 prior

art. - 3 Figures 5 and
6 illustrate an inplenmentation, according to the present invention, of a
part fbr reétaining one cathode tube wi t hi n anot her tube. -

Figures 7 and 8 represent, respectively, a cutaway side view 5 and a top
view of a cathode structure according to the invention. Figures 9,-
10, and 11 represent, respectively a top view, a cut away side view, and
an expl oded perspective view, of a second enbodi nent of a cat hode
structure according to the invention. Figures 12 and 13 are

perspective views of two shielding

5 .-
In an alternative embodiment, represented by Figures 9, 10,

11 and 13, the crown 10 has an inside diameter slightly greater
than the outside diameter of the end of the second tube 4. The
second tube 4 has notches 15 on its upper periphery permitting
5 the passage of branches 11 inside the second tube 4, during the
insertion of the first tube 2 within the second tube 4 at the final
assembly of the cathode structure. This configuration has the
’ advantage that it permits the relative positioning of the first tube
2 in relation to the second tube 4 to be done automatically, while
10 the single piece 16 is positioned at the bottom of the notches 15.
The result is a final assembly of the cathode, wherein it is no
longer necessary to adjust by a delicate measuring stage the
relative position of the first tube relative to the second tube. This
improvement results in excellent repeatability in the relative
15 positioning of the parts of the cathode structure.
Furthermore, use of this structure is not restricted only to
dispenser cathode structures, but may also be used to obtain the
same advantages in oxide cathode structures.



10 tubes used in cathode structures according to the invention. As-
Fndicated in Figures 1 and 2, a prior art di spenser cat hode structure
includes a cylindrical first netal tube 2, for exarrp e
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10 2. A cathode structure according to claim 1, wherein the
single metal piece includes a crown having a plurality of branches
extending in the direction of the axis of said crown.

3. A cathode structure according to claim 2, wherein
15 there are at least three of said branches.

4. A cathode structure according to claim 2, wherein said
crown is fixed to said second metal tube.

20 5. A cathode structure according to claim 4, wherein said
---crown is arranged inside said second tube.

6. A cathode structurée according to claim 4, wherein said
crown is located on the outside surface of said second tube.
25 :
7. A cathode structure according to claim 6, including
said second metal tube having perforated notches through which
said branches extend toward the inside of said second tube.



extends toward the inside of the second tube 4 and its free end is
soldered to the first tube 2. In this prior art:enbodi nent case, 35 the

choice of the material constituting the second tube renains limted to
refractory *materials, which makes the thermal shielding

4 | ess efficient and inpairs the thermal output of the cathode.

Moreover, the thickness and the wwdth of the brackets are limted by the
m ni mal thi ckness of the shielding (around 25-30 m crons), by the access
to make the soldering points and by the difficulties 5 of stanping these
material s. In one node of inplenentation of the present invention,
t he first tube 2 is kept in position i/nsi de the second tube 4, shown in

CATHODE STRUCTURE FOR CATHODE RAY TUBE

_ ABSTRACT
An improved cathode structure for a cathode ray tube
" includes a first metal tube (2) which can receive an emitting part
(1) and a heating element (5), a second metal tube (4) constituting
5 the cathode shielding, and means for retaining the first tube in
position inside the second, wherein the retajning means are
constituted by a single metal piece (16). In a preferential mode of
implementation, the metal retention piece is constituted by a

crown (10) having branches (11) extending in the direction of the
10 axis of the crown. ' '

Figure 7



Figure 12, by neans of a single piece 16, shown in Figures 5 and ‘6. This
single piece 16 is nade froma hollow cylinder of 1 0 refractory nateri al
for exanple of tantalum which is very thin, preferably from 15 to 25
mcrons. In this way, the thernal i nsul ati on between the cathode body
and the shielding is mar kedly i nproved, thus shortening the tinme for
bringing the cat hode up to operating tenperature. 1 5 The single
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manuf act ured. These branc are arranged on the p;';;;;_v of1the crown
10 at regular 20 inter . To re a sufficiently ;ﬁfﬁiéﬁs‘. tioning, at
| east three br anc e used, i ggdarranged at 14 %gch

e

V2 L oLl 4
(8
’

AN

other. As sh s B and\§, the brafc {

I nsi de of the se¢pnd o tikat their end ; ttached to
the ~first tube 2{} for Ir kol dering. THg fil of the
25 cathode structur&\is . bYJJ ngerting thfffi rf si de

the second tube 4. cr s /A 8ut si de di et & 3
smal l er than the insi nmet gr the end of thef 0 After
rel ative positioni@g o fi u rel ative # 4be 4,
the crown 10 is sol dered, an?le, by |aser we second

t ube 4. Z

Fig. 1

N
=X
l
n

Fig. 4



In this way, it is possible to work with thinner materials

prior art, whirle having a

much greater than that of the isolated brackets

mechani cal rigidity of the

than in the
support which is

‘of the forner

techni'que. ' The assenbly of the cathode |ikewi se 35 gains in sinplicity and

5
and 13,

thereby in its repeatability.
In an alternative enbodi nent,

the crown 10 has an inside dianeter slightly greater
out si de di ameter of the end of the secAd

tube 4. The

represented by Figures 9, 10,

11
t han the
second tube 4 has

notches 15 on its upper_igpﬂﬂhery pernitting

f

‘P‘;S,—11

11 1
11' /
= =
10
Fig. 5
1
10 5
/Y /
/
Vi

. H
Y 12— »
L—
10
Fig. 6
10
1w W 9
2 —
4 1
11
4



5 the passage of branches 11 inside the second tube 4, during the

i hserti.on of the first tube 2 within the second tube 4 at the final
assenbl,y of, the cathode structure. This configuration has the advant age
that it-permts the relative positioning of the first tube 2 inrelation
to the second tube 4 to be done automatically, while 1 0 the single piece
16 is positioned at the bottom of the notches 15. The result is a final
assenbly of the cathode, wherein it is 9 longer necessary to adjust by
a delicate nmeasuring stage the relati'vé position of the first tube
relative to the second tube. This | nprovenent results in excellent
repeatability in the relative 15 pgsitjioning of the parts of the cathode
structure. Furthernare, use t s structure is not restricted
only to di spenser &t hod¥ strudturés, fut may al so be used to obtain

t he sanme advantages \n ox\ de cat hofle gtru [
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CLAI MVB: , 1 . A cathode structure for a cathode ray tube, including a
first -netal tube adapted to receive an emtting part and a heating

el enent, a second netal tube surrounding said first netal tube, and neans
for retaihing the first tube positioned inside the second tube, conprising
the retaining neans being a single netal piece including a crown having a
plurality of branches extending in the direction of the axis of said
crown, and said crown being fixed to said second netal tube.
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2. A cat‘hode structure according to claim1, ‘wherein said crown is

| ocated on the outside surface of said second tube.’ 3. A cat hode
structty e 'according to claim2, including said second netal tube having
perforated notches through which said branches extend toward the inside of

sai d second tube.
6

* [4 L L] S *

CLAIMS:
1. A cathode structure for a cathode ray tubé, including a first
metal tube adapted to recelve an emitting part and a heating element, a
-second metal tube surrounding said first metal tube, and rﬁeans for
retaining the first tube positioned inside the second tube, comprising
the retaining means being a sirIgle metal piece inéluding a
. crown having a plurality of branches extending in the direction of the

axis of said crown, and said crown being fixed to said second metal

tube.

2. A cathode structure according to claim 1, wherein said

crown is located on the outside surface of said second tube.

3. A cathode structure according to claim 2, including said
second metal tube having perforated notches through which said -

branches extend toward the inside of said second tube.
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