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This invention relates:to improvements:in spiral
and more particularly to filaments
built-up from a plurality. of spiral-windings and

filaments;

adapted. for Use in vacuum tubes and other elec-
tron or heat-emitting devices; o L
An. object ofthis invention:is to provide a novel
improved: filament structure, - - L s
- Another-object of. this invention is to.provide a
multi-spiral: filament structure: having. relatively
high:longitudinal rigidity- permitting small spac-
ing between wires.” . . . it o= REEE

-Afurther object of: this invention is o ‘provide -

- that .curtent flowing from thie positive: terminal
. i the battery #1:will flow. upwardly through: the
~wire 82,.will return downwardly: thirough:the sec-"

2]

Corporation,

other whille - solirce: of power stich-as & battery
48 for heating:t ; ,
the wires’ 32 and 34:. - Accordingly,- it will be-seen

* ond half of the one bifilar winding ‘consisting 6t

armulti=spiral filament having theladvantagesiof -

relatively. low filamentcurrent, ‘but-high. thiermis
-onic efficiency. ‘ L RS

Other objects.and advantages of the pfésentti_ri- o
vention will become more apparent from a study

of the following description of a preferred em..
‘bodiment of my invention- illustrated in thé ac-

. companying drawing, in which:.

Fig. 1is a vertical plan view of a preferféd form’

of filament structure in accordance with the pres-
ent invention, showing. the ‘surrounding -tube
structure partially broken away and partially in
section; ) :

Fig, 2 is a top end view. of the filament illus-
trated in Fig, 1. o

In a preferred form of the present invention,

such as illustrated in the drawing, the composite:

filament is made up of a pair of bifilar windings.
- One bifilar winding may consist of two wires such
as 3f and 32 which are connected together ai

their top, with their end leads extending down- -

-ward, longitudinally of the filament. Tha second
bifilar winding is made up of separate windings
33 and 34 likewise connected together -at the top.

The two windings are interwound and separately -

the:wire 31, will tHen: flow upwardly through: the
wire 83 of the second: bifilar winding and then:
downwarily through the wire 34 By pfoviding: .
a:current: flow which:ig* in-oppesite direstiong:in.

adjacent filament. turns,- the- possibility: ‘of . {n. ©

duced electromagneétic-current as a‘ Tesult:-of:curs-
rent flow in the windings:is ‘obviated by the neut

tralizing' action:of’adjacent: turns; In: order to
“place-theentire filament structure at: ground pe- o
- teritial ‘with respect ‘to radio: frequeticy=currerits,

. all Tour:filament-leads: as.well as: tHé sUpporting
rods .may- ke grounded .through . suitable -con=-
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-cases additional supports will be

densers 50. . - : - .

. While the specifi¢ form of invention illustrated
is-directed to a .quadrifilar filament formed from
two bifilar windings, the  principles of the inven- .
tion are applicable to other: filaments containing -
more than two sets of bifilar windings. In such
brovided foreach

- additional bifilar winding, while the inter-con-

hection between all the bifilar windings will still

- be such as to provide opposite current flow in ad-
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supported by rods 35 and 36. In the preferred ar-- -
rangement illustrated, the rods 35 and 36 are pro-

vided at one end with slots 40 and 42 respectively
which receive the end connectiong of the two bi-
filar windings, which may also be welded into the
slots to secure rigidity and a good electrical con-
nection. o

‘The ends of the two bifilar windings as well as
the lower ends cof the supporting rods may pass
through a glass seal 44 to which may be con-
nected- the remaining portion 46 of a tube en-
velope. : .

- The leads of the bifilar winding are preferably:

interconnected with one another either inside or

outside of the tube so that the currentin adjacent
turns of the filament as a whole flows in opposite

directions.. In Fig. 1, for example, the leads of

the windings 31 and 33 are connected to one an-
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Jacent wires. ~All of the windings as well as the
supports may be grounded with respect to high
frequency currents by the inclusion of suitable
condensers. i ‘

The invention described above will satisfy the
objects primarily stated. The resulting filament
structure will have a more uniform emission area
and greater strength and rigidity than the same
length of wire in one coil, while at the same time
it has less volume than a plurality of unnested
parallel or series coils, The magnetic and elec-
trostatic effects of the filament are minimized. -
And while I have described above the principles
of my invention in connection with certain spe-
cifie structure, it is to be clearly understood that
this description is made only by way of example )
and not as a limitation on the scope. of my in-

vention as set forth in the objects and the ac- Lo

companying claims. -

I claim: o

1. A spiral filament structure for vacuum tubes
and the like, comprising g Plurality-of substan-
tially - identical coaxial bifilar - spiral windings
threaded one within the other and with their .
respective common ends lying substantially with-
in a single plane, and g supporting rod for each .

-the- filament is cotinected-across -




" tlons in adjacent tUrns. . L oo iTnoo
..+ 7.-The .combination:according - 9 claim:.3, in’
combination with means: for. capacitatively-cou--

biﬂlaf windiﬁg mounted Withm the windings and

each rod being connected to the common end of -

its respective winding.

2. A fllament structure
in which the distance between the wires of each
bifilar winding is equal to the distance between
turns of the spiral filament as a-whole.

3. A spiral filament structure for vacuum tubes -

_ and the like, comprising a plurality of substan-
tially identical®bifilar spiral windings; each- bi-
" filar' winding consisting of a single wire wound
with dotible, spaced turns; joined at oneend and

‘having longitudinally extending leads projecting -
from its other end, and: means. for ‘coaxially -
mounting said bifilar windings; scréwed one with="

in the other and with their joined ends all sub-
- stantially within a common plane, said ‘'means

comprising a supporting _rod -for -each. bifilar.-
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according to claim 1, .-

8. A quadrifilar spiral filament comprising &

- pair of substantially identical bifilar spiral wind-

ings, each bifilar winding consisting of a single
wire wound with double, spaced turns joined at
one end. and having longitudinally extending
leads projecting from its other end, and means

‘. for coaxially mounting -sald bifilar - windings,

10.

“serewed one within the other and with their
‘joined ends both substantially within a-common

plane, said means comprising a pair of supporting

~rods extending longitudinally within the com-
“posite filament, each rod having a slot at one end

adapted to receive the joined end of one of the

" windings..

s~ 9.'The cdn1bi_nation according to claim 8, in
“which the distance between the wires of each
* pifilar winding is equal to one-fourth the distance

- hetween the turns of that winding.

winding extending longitudinally -within’ ‘the ..

windings, each I (
~.to the:joined section of its respective winding.:

nce between:the .wires: of .each

which the dist
“bifilar winding

turns of the spiral filament as a whole.: -

rod being connected at one end s

is equal to the distance between .

© " ’4,”A filament structure according:to claim 3,in -

‘ 10..The combination according to claim-8, in
combination with means for serially connecting
said bifilar windings so that the current flow in

‘the composite: spiral filament is in. opposite di-

” rections. in adjacent turns:
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- :b,. The ‘comb,ina,tion~according;§o .claim 3, in |
-which the one end of each rod is provided with-a -~

" transverse slot for- receiving the joined end of its
 supporting winding. .ot PR
. .6, The combination according to claim; 3, in
combination with:means- for serially connecting

the composite spiral filament; is in opposite direc-
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" - said bifilar windings so. that. the. current flowin - '

11, The combination according to claim 8, in
combination-with means for.capacitatively. cou=
pling “the: ends. of- each bifilar winding and. the
obher ‘ends of each supporting rod to- ground. -

- .i2. The combination’according to claim 8,.in

‘combination- with means for serially connecting

- said ‘bifilar: windings so that the current flow.in
- {hie composite'spiral filament is in opposite direc-
‘tion:in

sdjgcent turns, and:means for.capacita- -

" tively coupling the ends of each bifilar winding

pling -the ends’of each: hifilar- winding-and -the

other ends of each supporting-rod to ground. "

" and the. other: ends ‘of each supporting rod. to

ground.. -: . S
A CHARLES V. LITTON. -




