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My invention relates to evacuated electric
devices and particularly to-a novel cathode
sstiucture “which may be employed in such
devices.

One object of my invention is to provide
cathode structure which is of unusual rigid-
ity and strength: of construction and which

admits of the elimination of the adjusting

springs heretofore employed to compensate
for the expansion and contraction of the fila-
ment, _

Another object of my invention is to pro-
vide ‘a low-voltage, high-current filament
wherein the effects of the magnetic fields set
up by the filament currents upon the clec-
tron emission therefrom may be neutralized
to a large extent.

Still another object of my invention is to
provide such a filament-supply system that
the effects of the potential drop along the
filament upon the electron emission there-
irom may be reduced to a low value, thereby
providing a filament having the characteris-
tics of an equipotential cathode. ‘

A further object of my invention is to
provide a filainent * structure - especially
adapted to externally controlled tubes which
tends to protect the walls of the tube imme-
diately adjacent the filament from such elec-
tron bombardment and heat’ radiation as
emanates from the filameiit.

Other objects of my invention will appear

from the following description when taken .

in connection with the accompanying draw-
ings and claims: ‘

Heretofore, the normal operation of elec-
tron tubes has been adversely affected by the
potential drop along the filament and by the
magnetic field surrounding the filament, re-
sulting from the passage of the exciting cur-
rents therethrough.  Furthermore, in the
manufacture of vacuum tubes, considerable
difficulty has been experienced in' so adjust-

ing the filament as to maintain the tension -

thereof constant during the periods
ation and nonoperation. :
Additional difficulties have been exper-
ienced in the operation of vacuum tubes; es-
pecially externally controlled tubses, in that
the surface of the tube opposite the hot
cathode tends to be destroyed by reason of
the ‘electron bombardment. and heat radia-
tion emanating from the filament, as just
mentioned. : e :

of oper-
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~icecording to my invention, I provide a
filament structure wherein expansion of the
heated element may take place without se-

rious distortion thereof; wherein the effects

of the potential drop and of the magnetic
fields, resulting from the passage of the fila-
ment currents, are reduced to a minimum
value; and wherein the surface of the walls

of the tube opposite the filament is pro-

tected,

Briefly speaking, the filament structure
embodying my invention comprises a fila-
ment, which is supported upon one face of

an insulating supporting member having op-

posite parallel faces, and supply conduic-
tors for said filament, which are supported
upon the opposite parallel face. The insu-
lating supporting member also serves as a
sereent to protect the walls of the tube from
the filament-effects heretofore mentioned.

One of the supply conductors is connected:

to the filament at spaced points and the
other supply conductor is connected to the
filament at spaced points intermediate the
first-named points to divide the filament in-
to a number of parallel sections, wherein
the current flow in each section is opposite
to the current-flow in the sections immedi-
ately adjacent. ‘

A better understanding of my inverntion
may: be had by referring to the accompany-
ing drawings, wherein;

Fig. 1 is a diagrammatic view of the fila-
ment and supply circuits therefor embody-
ing my invention; '

Fig. 2 iga front elevational view of'the in-
stulating supporting member upon which the
filaments and conductors of Fig. 1 are
mounted ; o

Figs. 3 and 4 are rear elevational views

~and front elevational views, respectively, of

the completed filament structine; .
Fig. 5is a diagrammatic view of one type
of evacuated tube having a portion of the
containing walls broken away, wherein my
arrangement may be employed. ‘
Referring to Figs. 1, 2, 8 and 4, I have
shown a cathode structure 1 which comprises
a filament 2, preferably of irregular outline,
supply conductors 3 and 4 therefor and an
insulating strip 5 having opposite parallel

~faces for supporting the filament 2 and the
supply conductors 8 and 4. The supply con- -

ductors 3 and 4, which are disposed adja-
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-structure which

Jnvention will.be a

cent one face of the insulating strip 5, are
alternately connected to the flament 2 , which
is disposed adjacent the oppos1te face of the
insulating strip, at spaced points € by con-
ductors 7 which extend through staggered
holes 8 in the supporting m ember 5.

Whilé the filament 2 has been thown as
supported by the conductors 7, which ex-
tend through the ho]es 8 to connect the suy
ply conductors 3 and 4 fo the filament 2 2, 1‘ is
apparent that the filament 2 may be also
supported at spaced- points by promcu OIS
(not shown) which extend from the sup-
porting member 5 or by being cemented to
the supporting member 5.

It will be noted that, in such an arrange-
ment, the filament 2 is divided into a Dlu-
rahty of parallel-connected sections 9, “the
current-flow in each section being opbwm te
to the current-flow in the sections immedi-
ately adjacent thereto, as indicated by the
arrows in Fig. 1.

In Fig. 5 is shown an evacuated electric
device 11 of the Plem ng type, employing
a cathode constru ction, as just described.
though T do not wish to be limited to such
arrangement of electrodes. The evacunated
electric’ device, just meptmned, comprises
the cathode structure 1 and an anode 12.
The anode 12 is supported by a conducting
1 /L
The cathede structure 1 is supported by
means of the conductors 15 and 16 which are
also mounted in the vnress 14. The cathode
structure 1 and the anode 12 ave praferably
disposed in parallel planes, the hot cathode
2 facing the anode 12, as shown.

. Ome %dvapta(re of my invention is the pro-
vision of a cathode shuc’rure which is clmple
in design and rugged m construction.

Anothnr fmdvantzrge of my inventicn is tho
provision of a cathode structure which is
especially well adapted to alternating-cur-
rent - filament excitation by reason of ihe
relatively large currents which are permit-
ted to traverse the filament sections,. all as
will be understood by those gkilled in the
art,

Still fmothor advantage of myv invention
is the provision of a filament of irregular
outline which is supy ported at a plurality of
spaced points, therehy providing a ﬁlmﬂmb
admits of expansion and
contraction -of the filament without undue
distortion thereof. Other advantages of m\'
apparent from the foreg

Y]

ing description.

While T have shown a particular tvpe of
construction for the filament. structure em-
bodying my invention, it is capable of va-
rious changes and modifications without de-
parting from the spirit: of my invention. X
desire, therefore, hqt only such limitations
shall be imposed thereon as are indicated in
the appended claims,

1,857,986

][ claim as my invention:

1. A cathode structure comprising a heat-
ed filament, a plurality of supply conductors
connected to lead currents into said fila-
ment at spaced points and a “Imui ty of
thph cos Acvc(ow convected to lead enr-
rents from seid filament at points interme-
diate said fivst-named points.

2. A cathode structure comprising a heat-
filament of irvegular cutline, means for
supporting said uhmont, a plurality of sup-

piy conductors connected to lead currents

into gaid filament ot spaced moints and a
plurnlity of supply cc wluctors eonnected to

lead cur re; ’f’lom said filament at points
ntennem e said fist-named points.

. A mmnenl structure comprising a heat-
rent, means for supporting said heated

. o supply lead connected to said
element af spaced points, and a seeond sop-
ply lead connected f'o said element at points
111’0»11“03‘"16 sald first-named points.

4. A fillament structure comprising a plu-
'alix;jy of flament sections conmected in pav-
allel, eaeh section being oppositely connccted
in sense with respect to the
. ne nmediataly urH acont and
means for eneraizing said filament sections.

5. A ﬁ‘mnonf ‘={1uctn“e comprising o pln-

Hiv of filament seetions, forming one fila-
ing member. and condnetor

ppatts ext ¢ from eaid suppeorting
member to ﬂm, junetion of said seetions for
supporting said filament sections and for
cornecting snid filament soctions in parallel
relation with corrents flowing in opposite
directions in adjacent sections.

8. A filament etructure comprising o nli-
rality of filament sections of zig-rag outline,
2 0111)1307"r11w member, and condnctors qnp—

()/.
4L

ported by said s mnor{mo member for sup-
porting

said filament sections and for cen-
o said flament sections in parallel,
euclw filament section being oppositely con-
nected with respect to the filament sections
immedintely adjncent thereto.

7. A filament structure comprising a plhu-
rality of filament sections, wnited into a
filament, an insulating supporting member,
and conductor supports extending from said
supporting member to the junctions of said
sections for supporting said filament see-
tions and for connecting said filament sec-
tions in paraliel relation.

8. A filament strncture comprising a plu-
rality of filament gections arranged in series
relation, an msn]"tm a support ﬂ}m‘efm‘ hav-
ing opposite fac s and incoming and out-
going (‘mmechons whereby cach filament
saﬂhon may be traversed by currents oppo-
site to those in the filament sections imme-
distely adjacent therete said connections
heing mounted on and supported by said
1‘1su]ut1nn support and securing the filament
sections thereto.

)

Bit]

85

100

110

115

120

130



1,857,986

9. A filament structure comprising a
heated element, an insulating support there-
for having opposite faces, a supply lead
connected to sald filament at spaced points
5 and a second supply lead connected to said
filament at spaced points intermediate said
first-named points.

10. A filament structure comprising a.

heated element, an insulating support there-
10 for having opposite faces, said opposite
faces being substantially parallel, a supply
lead connected to said filament at spaced
points and a second supply lead connected
to said filament at points intermediate said
15 first named points, said heated element be-
ing supported upon one of said parallel faces
and said supply leads being disposed imme-
diately adjacent said opposite parallel face.

11. A filament structure : comprising =
20 heated element, a supply lead connected to
said filament at spaced points, a 'second sup-
ply lead connected to said filament at points
intermediate said first-named spaced points,
and an insulating member for supporting
25 gaid heated filament and said supply leads
and for insulating said heated element and
said circuit conductors.

12. In a vacuum tube device, a combined
-cathode structure, including a filament sup-
30 port of insulating material having two oppo-

site faces, a pair of conductors extending:

along one of said faces, a filament extending
along the other face of said insulating sup-
port and means for securing said filament,
35 insulating support and pair of conductors
together, and supporting conductors at-
tached to said pair of conductors, whereby

said supporting conductors hold the com-
bined cathode structure.

13. In a cathode structure, a filament sup-
port of insulating material, a pair of parallel

conductors extending along one face of said-

support, said support having two rows of
holes, one row along each of said conductors,
the holes in said rows being staggered, a
filament upon the opposite side of said sup-
port ~and filament connections extending
through said holes and uniting said filament
end said conductors.

14. In a cathode structure, a filament sup-
port of insulating material, a pair of paral-
lel conductors extending along one face of
said support, said support having two rows
of holes, one row along each of said con-
ductors, the holes in said rows being stag-
gered, a filament extending in zig zag form
along one side of said support between said
rows of holes, the filament extending from
onerow to the other, and econducting attach-
ing means extending through said holes and
connecting said filament with said parallel
conductors.

15. In a vacuum tube device, a filament, 2
supporting body of insulating material to
which said filament is attached and a pair
of supporting conductors extending through
the wall of the vacuum tube and holding said
supporting body spaced away from -said
wall.

In testimony whereof, I have hereunto
subscribed my name this first day of July,
1921.

VLADIMIR K. ZWORYXKIN.
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