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The present Invention relates to cathode
structires, more ‘especially to-those of -the
directly hedted type designed.: for large units. -

Cathodes composed of strips of metal, for.

-example, ‘nickel-chromium. alloy, platlnum-

iridium ‘alloy, -tungsten, molybdenum, .etec.,"

are frequently employed to obtain a large
electron-emitting -surface in a simple: con-
structlonal form. One disadvantage of such
0 strips, as employed by the prior art, is the
relatively low resistance of the cathode as a
whole, hence high .. current - consumption,

which can be avoided oniy by the use of very -

thin strips, i. e, strips of relatively small
“eross-section. owever, when ‘cathodes of
the thin strip form are heated, their strength
may be so reduced that the force exerted on
them by the electrostatic field within the

“tube tends to bend and distort them out of :

20 shape, particularly during the inverse volt-
age cycle when applied to a rectifier. The

cathodes may also be deformed by the mag--

netic field of the heating current which :af-

fects them most deleteriously when the heat-_

25 ing circuit is first closed.

An object of the present invention is to
provide a strip form of cathode which is me-
chanically strong and resists the tendencv to
be pulled out of shape during operation.

30 This object. is attained in accnrdance with
the present invention by securing together in
any suitable manner, several metal strips of
different lengths and.cross-sections so-as to
form a rigid lattice work or grid structure.

in the drawing in which Fig. 1 is a plan view

in perspective of an improved cathode struc-’

ture, while Fig. 2 shows an end view of the
structure. Fig. 8 is an end view of a modi-
40 fied arrangement and Figs. 4 and 5 are dia-

‘grammatic plan views “of several typical

forms which the cathode may take.
Referring to Figs. 1 and 2, numerals 1'and 2
des1gnate a pair of relatlvely thin metal strips
45-bent into a series of short, sharp turns or

angles and having a conﬁduratmn which as:

a whole may be considered a ¢ ‘zig-zag” shape.
The turns may be of equal or unequal length
and when fitted together, preferably has a
30 symmetrical design about the center line or

plane of contact ‘There are two metal strlps
3 and 4 of smaller cross-section than the main
strips - positioned between ‘the -latter where -
they-are fitted" together, at the. upper -and.

lower edges of the main strips and spanmng 55

the points of contact. The strips 1,2, 8, and-
4 are rigidly secured together in any su1table
manner, for example, by welding or riveting: .
The ends of the strips 1.and 2 are drawn out
to form flat rectilinear surfaces which con- 62
Venlently may serve-as terminals for attach-
ment to ieading-in conductors. ;
‘The narrow strips: 8 and 4 are. employed
chiefly for the purpose of enhancmg the ri-
gidity of the structure." The, resistance of 5. -
these strips should be predetermined by suit-
able -choice of material and cross-section so
thatthe. str1ps reach approximately the same
temperature, i, e.,N0 hlgher temperature than-
the main strlps 1 2: " Instead of employing- 70
a pair of narrow strlps secured to the upper
and lower edges of the main strips, one str1p
5 posmoned at the center, as shown'in Fig. 8
may sometimes be used to advantage. :
From the forecromg, it is ev1dent that the. 7

~design..and* construction of the improved -

cathode is such as to.afford considerable ri-
gidity in all directions notwithstanding the.
large. surface offered and the small cross-sec- -
tion of conductor, -also the small current re-: 80-
quired. - If desu'ed ithe cathode may be coat-
ed with an el lectron- emitting. substance such
as alkaline earth ox1de in any suitable and

i ‘well-known manner..
35 Several exemplary embodiments are shown -

If it is desired to des1gn a cathode of the 85
type- described that will occupy a relatively -
small space, the improved structure may ' be-
bent into circular form, as shown in Figs. 4-
and. 5, without loss' of mechanical strength
Fig. 4'shows the cathode as conforming toan. 90, -
1ncomplete circle with the terminals- 6 posi-
tioned. relatwely close together.” In Fig. 5,
the circle design is complete and current may

_be supplied to the cathode through two.ter- o
minals 7, diametrically pos1t10ned on a pair 95 -

of strips 8 which cross the opposite corners of

. the main strips normal to the corners spanned -

by the narrow strips 8,4. It isapparent that
instead of employmv only two.terminals, ad-

‘ditional - terminals- mav be located On. Cross. 100
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* strips equidistantly spaced about the cathode

so that the structure is readily adapted to a:

“three- or more-phase current supply, employ-

“ing any standard form of connection.

What I claim asnew and desire to secure by

_ Letters Patent of the United States,is:

1. A:cathode for-an electric dischargéid“é-'

- vice .comprising a plurality of main. metal -

10

strips bent into recurrent angular portions,

said strips being substantially in abutting re-:
lation at the ends of each’strip and at inter--
mediate portions, an auxiliary strip of metal

_secured to the main strips at the places of con-
" tact therebetween whereby all of the strips are-

15

is vendered rigid.- . oo et
2.A cathode for an-electric discharge de-
vice comprising-a plurdlity of main metal -

secured together and the structure as a whole

_strips bent ‘into recurrent angular portions;

35°

“said strips being substantially in abutting re--

Iation-at the ends of -eachi strip and -at-inter- -
mediate portions, a’plurality of -auxiliary
strips secured to the edges of the main strips-

at the places of contact therebetween, where-
> by allof the strips are secured together and

the striicture as a- whole is rendered rigid.

8. A cathode for an eléctric discharge de--
vice -comprising a‘plurality of main metal
strips bent into'recurrent angular portions,

“said strips-being substantially in abutting re-:
“lation at the ends of-each strip and at inter-:-
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lar form whereby the space ‘occupied by theb

unit is minimized. ~ oo

6. A cathode for an electric discharge de-
vice comprising: a plurality of main metal
strips bent into recurrent angular portions,

said strips being substantially in abutting re--

lation at the ends of each strip and at inter-
mediate portions, an auxiliary strip of metal
secured to the main strips at the places of con-
tact therebetween whereby all of ‘the strips
are rigidly‘secured-together, the relative re-

0 -

sistances of the respective strips being such

that the currents in the strips produce ap-

proximatelﬁ .equal heating effects, said cath-
ode being bent at the places of contact be-

‘tween .the strips to a circular form whereby
‘the space- occupied by"the-cathode is mini-:

8

mized, and: terminals for the cathode located : -

at opposite diametral points.:. -

In witness-whereof, 1 have.-hereunto;se't:my :

hand.: .
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mediate portions, a plurality of auxiliary '

strips secured to'the edges of the main strips_

at the placesof contact therebetween, whereby:

all of the strips are rigidly secured together,

said auxiliary strips having a smaller cross-

" section than'the main strips whereby to pre-

40°
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clude the attainment:during operation of a

. temperature higher than that of the main

strips;-~ RGO 7
4. A’cathode for an’electric discharge de-
vice comprising a plurality of main metal
strips bent into- recurrent angular portions,
said strips being substantially in abutting re-
lation'at the ends of said strip-and at inter-

108
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mediate portions, an auxiliary strip of metal -

secured to the main stripsat the places'of con-
tact therebetween whereby all of the strips’

.form a rigid unit, all-of said strips being de-

signed as to cross-section and material to pass

o

respective currents which produce approxi- =

mately equal heating effects.

" 5. A cathode for an electric discharge de-

.., vice -comprising a plurality of ‘main metal

strips bent into recurrent angular ‘portions,

said strips being substantially in abutting re-

lation at the ends of each strip and at inter-

mediate portions, an auxiliary strip of metal E

.._secured to the main strips at the places of con-

tact therebetween whereby all of the strips

form a rigid unit, said strips having relative -

resistances which preclude the auxiliary strip. -
- reaching a higher operating temperature than - -

_ the'mainstrips, said cathode being bent at the L
placés of contact between the'stripstoacircus .
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