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Frank H. Grimoene, Emporium, Pa.; assignor to Sylvania:

Electric Prodeets Inc., a corporation of Delaware
| Filed Nov. 25, 1969, Ser. No. 71,729
6 Ciaams (Cl 313—-—270)

This invention generally relates to electron discharge
devices and more particularly to a cathode support for

use in a planar electrode mount structure.

Electron discharge devices such as radio tubes utfilize
a variety of mount structures. The miniature or sub-
miniature types which are increasingly more in demand
due to their small size and long life capabilities utilize a
type of internal electrode comstruction known in the art
as a planar electrode mount. In a planar electrode

mount structure a plurality of electrodes and insulated
spacers are alternately arranged upon insulated support

rods. Because of the small size of the electrodes and the

close spacing tolerances required, means for supporting -

them in a spaced relationship with one another must of

necessity be of small size and considerable rigidity. This

requirement of rigidity seldom presents a difficult problem
with the anode or grid since these elements are usually
blanked and formed from a single piece of self supporting
metal. However, this rigidity requirement does present
an acute problem when fabricating an appropriate sup-

port for an indirectly heated cathode, which requires
30

auxiliary support means since it is conventionally not self
supporting. A rigid cathode support is desirable to afford

easy cathode handling during assembly operations and =~

also to avoid distortion of the supports with resulting
mis-alignment of the cathode during heated operation
of the tube. While providing this rigidity, however, it
is also necessary to keep the cross-sectional area of the
support at a minimum in order to reduce heat conduction
and radiation losses from the cathode and thereby achieve
maximum eleciron emission for a given heater power in-
put.

In the prior art it has been surrgested that the cathcde
be supporied by means of fine wires welded to opposed
sides of the cathode. While this support meets the re-
quirements of low heat conduction losses, it is costly to
fabricate and assemble and too delicate to be handled
without some distortion occuring either during assembly
of the mount or during operation of the tube.
spacing and alignment of the electrodes is very critical,
imperfect lateral suspc’nsicn caused by distortion of the
support will result in improper operation of the tube.

a cathode support that may be blanked or etherwrse formed
in one operatren

It is another object of the invention to provide rigidity
for a cathode assembly which will be concomitant with
the rigidity of other electrodes in the mount without

- detractme from the reqmrement Of mam..ammg heat

losses from the cathode at a minimuam.
It is still another object of the invention to minimize

cathode distortion due to handling and to accelerate cath-
ode assembly operations.

Still another object of the invention is to provide means
which allow for expansion of the cathode during opera-
tion of the tube without causing binding and distortion
which in turn affects the spacing between the cathode and

_ad]acent electrodes.

The foregoing objects are achieved in one aspect of
the invention by the provision of a cathode assembly

for an electron discharge device which utilizes a metal

frame having rigid side straps and end plates defining
a relatively large central aperture. The cathode bridges
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the aperture and is welded or otherwise 'conn'ected to the

side straps.
‘For a better understanding of the 111vent1on reference .

is ‘made to the following description taken In con].unc-

tion with the accompanying drawings in which:

FI1G. 11s an e3plcded perepectwe view of a planar tjzpe

electron tube mount;

FIG. 2 15 a 51de elevatlon ef the mount of FIG. 1
and

FIG. 3 1s a plan View of the undersrde of the cathode'
support shown in- FIG 1 Wlth the cathode ﬁxed there-
O1l.

Referrmg to the drewmgs, an. msulatmrr stem or base_
16 for an electron tube is shown with a plurahty of con-
nector pins 12 extending therethrough. The pins pro-
vide an electrical connection between t_he internal tube
electrodes described below and the exterior circuitry. In
addition, pins 12 also provide support at their LIpper ends |
14 for the electrode mount.

In the embodiment illustrated in FIG. 1, the planar elec- .

trode mount represents a triode comprising an anode 22,
orid 24, and an indirectly heated cathode assembly -25'
utilizing heater 32. A pair of insulating support rods

- 34 provide lateral alignment of the elecircdes while msu-

lating spacers 3§ provide longitudinal spacing between
the electrodes. Support pins 18 threadably receive rods

‘34 to provide the stacking means for the various mount

elements in addition to holding them in a rigid stacked

~array as shown in FIG. 2 by virtue of the compacting

pressure provided by discs 20 and end swages 21..

‘The cathode assembly 25 includes a cathode 26 and a
cathode support 38. Indirectly heated cathode 26 con- .
sists of a tubular sleeve 28, substantially rectangular in
cross section, having 'oppcsed planar surfaces with an
electron emissive layer 30 deposifed on the surface therec}f“'
facing grid 24 and anode 22. - |

Cathode suppert 38 ccmprrees substantlally planar.__ |
elongated single piece metal frame having a relatively
large central aperture 4§ defined by opposed rigid side
straps 42 and opposed end plates 44. A substantially
continuous peripheral flange 46 projects from the side
straps and end plates, thereby forming substantmlly 1~
shaped side strap configurations which are small in cross
section and yet rigid. The end plates 44 have elongated -
apertures 47 for receiving rods 34. These epertures are
larger than the dlameter of support rods 34 in order

“to allow the cathode support 38 to expand along its major

- axis without distortion and. bmdmg and thereby prevent

50
It is, therefore, an object of the invention to provide

disruption of the critical spacing between the electrodes
along the longitudinal axis of the moant - A tab 48 is

~provided on the cathode support 38 so that an electrical

- connection with one of the leads 14 may be. mede thereto.
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This tab interrupts the continuous flang ge 46.

The grid 24 consists of a planar metal base 58 with a
substanttally rectangular aperture 52 formed therein and
a plurality of lateral wires 53 spaced across the aperture'

‘on the side facing coating 30. Opposed notches 54 in

grid base 50 are made to’ partially encompass support
rods 34, thereby fixing the lateral alignment and spacing -
of the grid with regard to the cathode while still ellr.:vmn-'Jr
grid movement and expansion in a lateral direction. |

The ancde 22 is fabricated from metal and has a sub-

stantially planar raised center plate portion 56 and op--

posed notches 58 on both sides to pertlaﬂy encompass
support rods 34. The plate portion 56 is of substantially
the same planar cenﬁguretmn as the cathode 26 and the
grid aperture 52 and is mounted in allgnment therewith.

Spacers 36 are fabrlcated from ceramic insulating ma-;..]
terials such "as- aluminum oxide and - steatite. These
spacers are circular in shape and of a length determmed-._

by the amount of separation desired between electrodes



Centrally locatad support rod recewmg apertures 62 are
formed therein.

side straps:42 by means of spaced welds 45 to the cathode
sleeve surface opposite the emiissive coating suirface so
_that the cathiode bridges central aperture 40 in support 38.

During assembly of the électrode rount, support rods

34 are threaded onto pins 18 and rest on shoulders 29.

'3;.1_8'1,.eaa_ -

Referring to FIG. 3 cathode 26 is shown attachad to

A pair of spacers 36 are then placed over the rods'34 and

these also rest on shoulders 20. Cathode assembly 25,

.y | . > At _ - JO
with the heater filament 32 in place within cathode sleeve

30, is then threaded upon the support rods with the emis-
~ tively small heat conduction path and opposed end plates

sive surface facing upwardly. Two more spacers are.

threaded over the support rods and ‘these rest on end
plates 44 of the cathode support. Grid 24 is next placed
upon these spacers, with the planar surface havifig lateral

wires 53 facing the emisstve surface of the cathode. An- -

othér pair of spacers 26 are then threaded on the support -

rods and the anode 22 is subsequently placed thereon.
Finally cup shaped clamps 64 are placed on the support

rods 34 and the ends 21 of pins 18 projecting therethrough |

20

are swaged or bent over and welded to the clamps, thus

completing assembly of the mount. - After this mount has
been affixed by welding or some other conventional mearns
to the cross bar 16 of wafer stem 19, the electrodes are
then in. pos1t1011 for connections with leads 14,

"The iiivertion described above provides a unique cath-

- tinuous peripheral flange: projecting from said straps and -

ode support and an improved planar type electron dis-

Such a device may be a diode type or it
Support 38 ‘is formed to pro-

charge dewce
may utilize several grids.

30
vide rigid side straps 42 which have a small cross sec-  port.

5. In an electron dlscharge device employing electmdes-'

tional area and a relatively large opening 49. The rigid =

straps minimize the possibility of dlstortmn during heated -

operation of the cathode as well as minimizing the heat

conduction losses from the cathode. This latter feature

is 1mp0rtaut since it provides maximum-electron emission-
Addztmnally, openings:

for a given heater power input.

35
- tality of insulating support rods formed to pmwde lateral
- alignment of said electrodes. relative to one another, in-.
_sulating spacers disposed intermediate the electrodes, and

47 in support 38 assure a loose coupling. between the.

support and rods 34 so that lateral binding of the support
will not occur during heat expansion of the support which
may occur during 0peratmn of the tube. The. smgle piece

support structure is economlcal to fabncate and. is con- -

ducive to efficient assembly.

Although one embodlment of ‘the invention has been
shown and described, it will be apparent to those skilled.
in the art that various changes and modifications may be

3. In an electron ‘discharge device employing elec-
trodes including an anode, at least one planar grid, and

an indirectly heated cathode having opposed- planar sur-

faces with an electron emissive layer on one of said -sur--
faces closely spaced from said grid, a plurallty of insulat-
“ing cylindrical support rods ‘having a given ‘diameter
~ formed to pmwde lateral ahﬂnment of said electrodes .
rélative to one another, msulatmg spacers. disposed inter-
mediate the elestrodes, and a-substantially planar cath--
ode support comprising an elongated metal frame hav-
~ ing a relatively large central aperture defined by opposed
rigid substantially L-shaped side straps providing a rela-

“formed to provide openings. larger than said given diam-

eter for loose lateral coupling df--the end plates with said

support rods, the cathode being attached on the surface -
‘thereof opposite said emissive aur’_face-to said straps and
- oriented to bridge the central aperture in the support.

4, In an- electron discharge device, a cathode assembly

comprising an indirectly heated cathode sleeve having

opposcd planar surfaces with an electron emissive layer -
" on one of said surfaces, and a aubstantlally planar cathode =
-support and integral connector comprising an elongated

single piece metal frame having .a relatively large cen-

tral aperture defined by opposed rigid side straps and

opposed end plates and provided with a subatantlally con-

end plates, the cathcde sleeve bemg_ attached on the sur-

face thereof opposite said emissive surface to said straps

and orlented to bridge the central aperture in the sup-

'-_.1nclud1ag an anode and an indirectly heated cathode hav- |

ing opposed planar surfaces with an electron emissive lay-
er on one of said surfaces spaced from said anode, a plu-

a substantlally planar cathode support and integral con-
nector comprising a metal frame having a relatively large
- central aperture defined by opposed rigid side straps and -

opposed end plates, the cathode being attached on the

45

- including an anode, at least one planar grid, and an indi-
rectly heated cathode having opposed planar surfaces with

made therein without departing from the scope of the in- -

vention as defined by the appended clalms

What is claimed is:
1. In an electron discharge devwe, _a cathoda assembly

comprising: an indirectly heated cathode sleeve- having

opposed planar surfaces with an-electron emissive layer

on one of said surfaces, and a substantially planar cath-
ode support comprising an elongated single piece metal
frame having a relatively large central aperture defined
by opposed rigid side straps and opposed end plates and-
prc-vlded with a substantially continuous: peripheral flange -
projecting from said straps and end plates, the cathode
sleeve being. attached on the surface thereof opposite said . -
emissive surface to said straps and or1ented to brldcre the-

central aperture in the support. .

2. In an electron discharge dewce employmﬂr electrodes_ !

mcludmg an anode and an indirectly heated cathode hav-

ing opposed planar surfaces with an electron ;. emissive
layer on one of said surfaces spaced from said anode, a
plurality of insulating support rods formed to provide -

55
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lateral alignment of said electrodes relative to one an-
other, insulating spacers disposed intermediate the elec-

trodes, and a substantially planar cathode support com-

prising a metal frame having a relatively large central

70

aperture defined by opposed rigid side straps and opposed

end plates, the cathode belng attached on the surface -
thereof opposite said emissive -surface to said straps and -

anented to brldge: tlle aentral aperture in the support.

65

~surface thereof opposite said emissive surface to said straps |
-and oriented to bridge the central aperture in the support. - -

6. In an electron discharge device employing electrodes

an electron emissive layer on one of said surfaces closely
‘spaced from said grid, a plurality of insulating cylindrical
support rods having a given diameter formed to provide

lateral alignment of said electrodes relative to one an-
other, insulating spacers disposed ‘intermediate the elec-

trodes; and a substantially planar cathode support and in-
tegral comnector comprising an elongated metal frame

having a relatively large central aperture defined by op-
- posed. rigid substantially
a relatively small heat conduction path and opposed end
. plates formed to prowde openings larger than said given
“diameter for loose lateral coupling of the end plates with
said support rods, the cathode bemg attached on the sur- .
 face thereof opposite said emissive surface to said straps
"and oriented to bridge the central aperture in the support.

L-shaped side straps provldmg
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