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This invention relates to g cathode assembly for
a cathode-ray tube or the like,

One object of the present invention ig the pro-
vision in g cathode assembly which comprises an
insulation disc which carries a cathode with im-
proved means including resilient means for hold-
ing the disc in position in the tube which is pro-
vided with the electron-aperture.

Another object of the invention is to provide a
cathode assembly construction wherein the cath-
ode may be removably secured in bosition so that
it can be replaced in the event that it is defective.

The above and other objects, features, and ad-
vantages will be fully understood from the fol-
lowing description, reference being had to the ac-
companying illustrative drawings.

In the drawings:

Fig. 1 is an enlarged side view of retaining
means embodying the present invention;

Fig. 2is an end view thereof ;

Fig. 3 is a sectional view on the line 3—23 of
Pig. 2;

Fig. 4 is an enlarged side view of g cathode as-
sembly embodying the present invention;

Fig. 5is an end view thereof;

Fig. 6 is a view on the line 8—8 of Fig. 5;

Fig. 7 is a sectional view of the cathode unit,

Referring now to the drawings in detail, the
cathode assembly 18 which is intended for use in
a cathode-ray tube comprises a tubular member
{2 formed of sheet metal in two parts 14 and {§
which are fixedly secured to each other in tube-~
defining relation. As here shown, tube-forming
parts {4 and 1§ are provided at their longitudinal
edges with flanges {8 and 20, respectively, for
the full lengths thereof. Said flanges are in abut-
ting relation and are secured to each other by in-
turned edge portions 22 of flanges 28 which are
bent over adjacent portions of flanges 18, Flanges
18 and 20 are provided with lateral extensions
having flat abutting portions 24 and 28 comple~
mentary semi-cylindrical portions 28 and 28,
which define small tubular parts for mounting
the cathode assembly on insulation rods in the
electron gun mount in the cathode-ray tube, and
flat abutting end portions 32 and 24, The flat
abutting portions 24, 26 and 32, 24 are spot welded
to each other.

Tubular member 2 is provided with cutwardly
pressed peripheral ribs 26 and 38 near the oppo-
site ends thereof, respectively, forming corre-
sponding internal peripheral grooves in said tu-
bular member. A disc 49 is mounted in tubu~
lar member 18 at the front end thereof and is
provided with a central electron aperture 42.
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Said disc has a peripheral flange 44 provided with
an outwardly pressed rib 4§ which is received in
the peripheral groove formed by the outwardly
pressed rib 36 of tubular member §2. It will be
understeod that disc 49 is formed in one piece and
is secured in position between tubular parts {4
and I8 at the time the latter are assembled and
secured to each other.

In accordance with the present invention, pro-
vision is made for mounting the cathode 48 with
the forward or electron-emissive end thereof in
proper relation to the electron aperture 42. As
here shown, said cathode is of the indirectly
heated heated type and comprises a sheet metal
tube 58 in which the usual electric flament or
heating element (not shown) is positioned. Said
tube 56 is closed at its front end by a cap 52 which
carries the electron-emissive material, said cap
being fixed to the adjacent end portion of said
tube. A circular rigid disc 54 formed of ceramic
or other insulation material is secured to tube 58
near the forward end thereof and is held against
movement longitudinally of said tube by a flange -
88 provided on cap 52 and by a collar 58 which as
shown in Fig. ‘6 is constituted by an outwardly
pressed peripheral rib or bead with which tube
50 is provided. It will be understood that in as-
sembling insulation disc 54 with tube 58 and cap
52, tube B§ is projected through the central cir-
cular opening 89 of disc 54 before cap 52 is se-
cured in position and that after said disc is
mounted on said tube, cap 52 is mounted on the
forward end portion of said tube and is secured
thereto in any suitable way preferably by weld-
ing. Disc §4 is provided with a plurality of open-
ings €1 therethrough.

A spacing member 62 is positioned between grid
disc 48 and insulation member 54 for predeter-
mining the position of cathode 48 and more par-
ticularly the electron-emissive part 52 thereof in
relation to the electron-aperture 42 of disc 48.
Spacing member §2, which is formed of sheet
metal has a forward flat annular part €4, an
cuter peripheral rim 68 provided with a periph-
erally continuous flange 88. and an inner periph-
erally continuous skirt portion defining a central
opening T) in spacing member 62 and surround-
ing cap 52 of cathode 48 in spaced relation there-
to.” It will be understood that spacing member
62 and insulation disc 54 are in engagement at
the peripheral edges thereof respectively with
the inner peripheral surfaces of tubular member
{2 whereby the opening 72 of said spacing mem-
ber is in axia] alignment with electron-aperture
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42 and whereby cathode tube 50 is in axial align-
ment with said electron aperture.

Provision is made for holding the cathode 48
in position in tubular member (2. For this pur-
pose the retaining means comprising holding
member 74 (Figs. 1 to 3) is provided. Said hold-
ing member is formed of resilient sheet metal
and comprises a forward annular portion 16 hav-
ing a peripheral flange 78 and a plurality of re-
silient arms 83 which extend longitudinally of
tubular member {2 in engagement with the inner
surface thereof when holding member 74 is po-
sitioned therein. Each of said arms 88 is pro-
vided with an outwardly pressed transverse rib
82 neat the outer end thereof in position to en-
gage tubular member {2 in the internal periph-
eral groove thereof formed by rib 38. In this
connection it will be understood that ribs 82 are
located in arms 88 so that when annular pari
16 engages the adjacent .surface of insulation
disc 54, ribs 82 project into the peripheral groove
of tubular member #2, In accordance with the
present. invention annular part 16 of retaining
member & is provided with a plurality of in-
tegral struck out spring elements or fingers 84
which resiliently engage the adjacent surface of
insulation disc 54 and press the latter against
spacing member 82, Thus spring means is inter-
posed between disc 54 and the retaining member
14 for biasing said disc and the cathode 48 car-
ried thereby toward the electron-aperture 42, It
will be understood that when ribs 82 of arms 83
of the retaining member are in the groove pro-
vided by rib 38, spring. elements 84 resi iently
engage disc 54 and hold the latter against spac-
ing member 88. In the non-stressed-condition
of said spring elements 84, they project from the
plane of one side of annular part 18 in a direc-
tion opposite to the direction of projection of
arms 82 which extend substantially parallel to
the - longitudinal - axis' of s&id annular part.
Spring elements 84 are flexible toward the adja-
cent side of annular part 76 and are normally at
least  partly flexed toward said annular part
when the retaining member 74 is in position in
tube 12.. It will be understood that spring ecle-
ments 84 are thus automatically flexed when the
ribs 82 of arms 88 are sprung into the groove of
rib 38.

In the assembly operation for producing the
cathode assembly of the present invention, after
the tubwlar member 12 with the grid disc 48
mounted therein is produced, and after the
cathode unit 88 comprising the tube 89, its cap
52 and the disc 54 is produced, the spacing mem-
ber §2 is placed in the tubular member {2 with
the annular fiat face 64 thereof abutting grid
disc 48, then the cathode 48 is positioned in the
tubular member {2 with insulation disc B4 abut-
ting flange 68 of spacing memniber 02, and fnally
the holding member 14 is positioned in tubular
member 12 with the spring elements 84 of annu-
lar part 78 of said holding member resiliently
abutting the adjacent surface of insulation disc
54 at the marginal edge portion thereof and with
ribs 82 resiliently engaging said tubular member
12 in the peripheral groove formed by rib 38. It
will be understood that in the case of a defective
cathode or if for seme other reason it is desired
to remove a cathode from the assembly, this can
be easily accomplished by withdrawing cathods
unit 48 from tubular member 12 after first re-
moving holding member 74 from tubular member
12, said-holding member being easily removable
fromi:said tubular member by pressing arms &3
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readily inwardly to disengage the ribs 82 from
peripheral groove of the tubular member, thus
allowing said holding member to be removed
through the adjacent open end of the tubular
member ‘12. The cathode-ray assembly {8 may
he mounted in a cathode-ray tube in any suitable
way but preferably is incorporated in the elec-
tron gun mount which we have shown and de-
seribed in application Serial No. 499,356, filed
August 20, 1943,

Thus it-is seen that the cathode-ray assembly
construction as herein shown and described“is
well ‘adapted to accomplish the several objects
of the present invention. It will be understood,
however, that various changes in the details of
construction and in the arrangement of parts
may be made without departing from the under-
lying principles of this invention as embodied in
the subject matter of the claims. .

This application is a continuation-in-part of
our application, Ser. No. 518,684, filed January
18, 1944, for cathode assembly.

Having thus described our invention, what we
claim and desire to secure by Letters Patent is:

1. In a .cathode assembly which comprises a
tube provided with an electron aperture, & cath-
ode positioned in said tube and means including
an insulation dise in said tube for holding said
cathode in registry with said aperture in spaced
relation thereto; means for holding sald disc
against. movement axially of said tube in a di-
rection away from said aperture comprising
spring meais biasing said disc toward said ap-
erture and means engageable with said tube for
holding said spring means in said disc-biasing
relation.

9. In a cathode assembly which comprises a
tube provided with an electron aperture, a cath-
ode positioned in said tube and means including
an insulation disc in said tube for holding said
cathode in registry with said aperture in spaced
relation thereto; means fer holding said disc
against movement axially of said tube in a di-
rection. away from said aperture comprising
spring medng biasing said disc toward said aper-
ture and means carrying said spring means and
engageable with said tube for holding said spring
means in said disc-biasing relation.

3. In g cathode assembly which comprises, a
tube provided with an electron aperture, a cath-
ode positioned in said tube and means including
an insulation disc in said tube for holding said
cathode in registry with said aperture in spaced
relation thereto; means for holding said disc
against movement axially of said tube in & direc-
tion away from said aperture comprising a mem-
ber having an annular part provided with spring
elements biasing said disc toward said.aperture
and flexible arms integral with said annular por-
tion and engageable with said tube for holding
said spring elements in said disc-biasing relation.

4. In g cathode assembly which comprises a
tube provided with an electron aperture, a cath-
ode positioned in said tube and means including
an insulation disc in said tube for holding said
cathode in registry with said aperture in spaced
relation theretoc; means for holding said dise
against movement axially of said tube in a direc-
tion away from said aperture comprising a mem-
ber having an annular part provided with spring
elements struck out therefrom and engaging-said
disc on the face thereof remote from said aper-
ture for resiliently biasing said disc toward said
aperture and:means.for holding said annular part



2,431,187

5

in position axially of said tube with said spring
elements in said disc-biasing relation.

5. In a cathode assembly for a cathode-ray
tube, said assembly comprising g tubular member
provided with an electron-aperture and a cathode
disposed within said tubular member; an insula-
tion disc slidably fitting in said tubular member
and provided with an opening in which said cath-
ode is mounted for holding said cathode in axial
alignment with said aperture of said tubular
member, a member disposed between the aper-
tured end of said tubular member and the ad-
jacent side of said insulation disc for spacing said
cathode from said aperture axially thereof, said
tubular member having an end opening through
which said spacing member and said insulation
disc with the cathode mounted therein are in-
sertable into said tubular member, and means for
holidng said dise in position adjacent said spac-
ing member, said last mentioned means compris-
ing & member having g part positioned adjacent
said other side of said disc in radially spaced re-
lation to said cathode and parts extending lon-
gitudinally of said tubular member toward said
open end thereof, releasable interengaging
meéans on said tubular member and saig longi-
tudinally extending parts for releasably securing
said disc-holding means in position in said tubu-
lar member, and spring means interposed under
compression between said disc and said first men-
tioned part of said holding member for resiliently
pressing said first mentionéd part of said holding
member against said dise.

6. A retaining member of the character de-
scribed comprising an annular end part, & plu-
rality of laterally fexible arms carried by said
annular part at its peripheral edge and project-
ing from one side of said annular part in a direc-
tion substantially parallel to the axis of said an-
nular part, and spring means carried by said
annular part at its opposite side and flexible
toward said opposite side of the annular part.

7. A retaining member of the character de-
scribed comprising an annular end part, & plu-
rality of laterally flexible arms carried by said
annular part at its peripheral edge and project-
ing from one side of said annular bart in a direc-
tion substantially parallel to the axis of said an-
nular part, and spring fingers struck out from
said annular part and projecting therefrom at
its opposite side, said spring fingers being flexible
toward said opposite side of the annular part.

8. In a cathode assembly for a cathode-ray
tube, said assembly comprising a tubular member
provided with an electron-aperture and g cathode
disposed within said tubular member ; an insula-
tion disc slidably fitting in said tubular member
and provided with an opening in which said cath-
ode is mounted for holding said cathode in axial
alignment with said aperture of said tubular mem-
ber, a member disposed between the apertured
end of said tubular member and the adjacent
side of said insulation disc for spacing said cath-
ode from said aperture axially thereof, said tubu-
lar member having an end opening through which
said spacing member and said insulation disc
with the cathode mounted therein are insertable
into said tubular member, and means for holding
said disc in position adjacent said spacing mem-
ber, said last mentioned means comprising a
member having a part positioned adjacent said
other side of said disc in radially spaced relation
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to said cathode and parts extending longitudi-
nally of said tubular member toward said open
end thereof, said tubular member having a re-
cessed portion in its inner surface and at least
one of said longitudinally extending parts having
a lateral projection releasably engageable with
said tubular member in said recessed portion for
releasably securing said disc-holding means in
position in said tubular member, and spring
means interposed under compression between said
disc and said first mentioned part of said holding
member for resiliently pressing said first men-
tioned part of said holding member against said
disc.

9. In a cathode assembly which comprises a
tube provided with an electron-aperture at one
end thereof and which is provided with an in-
ternal periphera] groove near its opposite end,
an insulation disc positioned in said tube in en-
gagement with the inner surface thereof and
carrying a cathode in registry with said aperture,
spacing means in said tube between said first
mentioned end thereof and the adjacent face of
the disc for holding the latter and the cathode
against movement toward said aperture, spring
means biasing on the opposite face of the dise
for resiliently pressing the latter against said
spacing means, and means integral with said
spring means and having a flexible part engage-
able in said groove for holding said spring means
in position for pressing said dise against said
spacing means whereby to hold said cathode
against movement away from said aperture,

10. In a cathode assembly which comprises g
tube provided with gn electron-aperture at one
end thereof and which is provided with an in-
ternal peripheral grocve near its opposite end,
an insulation disc positioned in said tube in en-
gagement with the inner surface thereof and
carrying a cathode in registry with said aperture,
spacing means in said tube between said first
mentioned end thereof and the adjacent face of
the disc for holding the latter and the cathode
against movement toward said aperture, and g
member having an annular part positioned adja-
cent said opposite face of the disc and provided
with spring elements engaging the opposite face
of said disc for resiliently pbressing the latter
against said spacing means, said annular part
having an integral part engageable in said groove
for holding said annular part against movement
away from said dise,
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