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cross-sectional area of the conductor , neverthe 
less bear on the periphery of the conductor at 
points more than 180° apart around the con 
ductor, as Wellas intermediately. Thus the con 
ductor is interlocked and held in definite, flxed 
position in one side of the convolutions 3 (whose 
internal area exceeds the cross-section of the 
conductor), and cannot be displaced in the con 
volutions to disturb the activating material in 
the basket formed by the portions of the con 
volutions out of contact with the conductor. 
shown in Fig. 2, the convolutions 3 have the form 
of more or less oval elongated loops larger at 
their ends or bends 4 through Which the con 
ductor extends than at their Vacant ends or 
bends 5, and the bends 4 conform to and fit 
more than 180° of the periphery of the con 
ductor. This may be the case even if the 
straighter portions 6 of the wire 3 interconnect 
ing the bends 4, 5 should be slightly bent or 
bowed OutWard. 
In fabricating Such a structure as ilustrated 

in Figs. 3 and 4, a round filler or auxiliary wire 
7 is used as longitudinal “padding” alongside the 
main conductor wire to forma composite man 
direl on which relatively fine wire 3 is wound. As 
shown in Fig. 4, the filler Wire is of Smaller 
sizethan the main wire 1, thus providing a com 
posite mandrel of elongated and wedge-like cross 
section. The Other electrode Wire 3 may be 
Wound So tautly on this composite mandrell that 
the series of elongated convolutions or loops have 
Substantially straight Sides 6 interconnecting 
their bends 4, 5. Accordingly, the bends 4 around 
the larger wire engage and conform to this 
vire around more than 180° of its periphery. 
The Wires , 7 are of diferent metals, one not 
afected by a reagent or solvent that does attack 
the other: e.g., if the wire is of tungsten, the. 
wire 7 maybe of molybdenum. The composite 
mandrell , 7 with its overwind 3 may then be 
Wound up into a larger coil on a suitable mandrel 
(not shown) of the same metal as the auxiliary 
vire 7; and this may, if desired, be repeated one 
or more times. After suitable heat treatment 
(such as heating to 1500° C. in hydrogen) to 
set the tungsten wire in its colled configuration, 
the auxiliary vire 7 and al mandrels maybe dis 
solved out by means of any suitable solvent there 
for that does not afect the wires , 3 materially, 
such as the usual molybdenum solvent of nitric 
and sulphuric acids. This leaves the coil struc 
ture ready to be mounted by Welding to the leads 
2, 2 as shown in Fig. 1, and for coating or charg 
ing with activating material or oxides, such as 
a mixture of alkaline earth oxides including those 
of barium and Strontium. Usually Such activat 
ing material is applied with the aid of a car 
bonaceous binder like nitrocellulose, which is 
eliminated in exhaust-processing the completed 
lamp. 

Figs. 5, 6, and 7 indicate a variant in Which the 
size relations between the wires , 7 that are 
Shown in Fig. 4 do not obtain: ji. e., the main 
wire need not be any larger than the auxiliary 
vire 7, and may even be Smaller. As shown in 
Fig. 5, the electrode wire 3 is not wound on the composite'mañdrel, 7 very tautly, and so the 
sides 6 of the elongated loop convolutions are 
not Straight, but curve Outward decidedly. As 
diagrammatically indicated in Fig. 5, force is 
then applied to these loop sides 6 to force them 
inward reversely between the round members , 7. 
This maybe done between suitable coacting dies 
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orrollers 8, 9 having cross-sections suchas dia 
grammatically represented in Fig. 5. The efect 
of this is to make the loop convolutions conform 
to and engage With more than 180° of the Smaller 

5 wire l. After all the wires have been set by 
heat treatment and the auxiliary Wire 7 has been 
dissolved out and removed, the Coll structure 
shown in Fig. 7 remains, ready for mounting and 
for coating or charging With activating material. 

In both of Figs. 2 and 7, therefore, the over 
wind convolutions 3 conform to more than 180° 
of the circumference of the main wire l, besides 
engaging it at points more than 180° apart as 
vel as intermediately. In both cases, likewise, 
both the Wires ,3 are Well exposed for coating 
With activating material, and the spacing of the 
Wire 3 from the Wire provides Space for an 
ample supply of this material, and recesses fa 
vorable for its retention. Hence it is generally 
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20 unnecessary to fill the convolutions into which 
wires ! and 3 together maybe wound in order 
to provide a suficient reservoir of material, al 
though this may be doneif desired. The rela 
tive immobility of the wires and 3 due to 

25 their interengagement makes the cathodestrong 
er and more rigid, and there is very much less 
likelihood that the material may be dislodged 
and lost than if the wires f3 were not thus inter 
locked. In addition, the structure affords sub 

30 stantially all the advantages of that described 
in the Aicher patent aforementioned. . 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A composite filament structure comprising 

85 a mandrel vire and a vire coil of elongated cross 
section surrounding Said mandrell Wire, One Side 
of the coil having its turns in tight engagement 
with more than 180° of the circumference of the 
mandrel vire Whereby the coil is securely fixed 

40 in place on the mandrel. 
2. A composite flament structure comprising 

a mandrel wire and a wire coll of oval cross sec 
tion surrounding said mandrel wire, the portions 
of the turns of said coil at the larger end of the 
oval being in tight engagement with more than 
180° of the circumference of the mandrel wire 
Whereby the coil is securely fixed in place on 
the mandrel. v 

3. A filament structure as set forth in claim 1 
50 wherein the composite mandrel and coilstructure 

is itself helically coiled. 
4. The method of making a composite fila 

ment structure Which comprises arranging a pair 
of mandrel wires in side-by-side relation, afix 
ing an overwind wire around said pair of man 
direl wires with portions of the turns thereof in 
tight engagement with more than 180° of the cir 
cumference of one of the mandrel vires, and sub 
sequently removing the other mandrel wire to 
leave the coil of overwind wire securely fixed in 
place on the said one of the mandrel vires. 

5. The method of making a composite filament 
structure which comprises arranging a pair of 
mandrell Wires of diferent size in Side-by-side. 
relation, coiling an overwind wire tightly around 
said pair of mandrel vires so that portions of 
the turns thereof are in tight engagement with 
more than 180° of the circumference of the larger. 
mandrell Wire, and Subsequently removing the 
Smaller mandrel wire to leave the coil of over 
Wind wire securely fixed in place on the larger 
mandrell Wire. 
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