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UNITED STATES PATENT OFFICE 
2,444,423 

INCANEDESCENT ARMP AND THE ARE 
Reginald K. Brati Rasdorff, East Orange, N. Y., as 
signor to Tung-Sol Lamp Works, Inc., Newark. 
N.J., a corporation of Delaware 
Application October 8, 1945, Seria No. 62,047 

(C. 6-8) 2 Clains, 

My invention relates to incandescent electric 
lamps and the like. 
One object of the invention is an improved lamp 

of the above indicated character which has an 
extended useful life and which may be economi 
cally and safely manufactured. 
More particularly the invention relates to an 

electric incandescent lamp embodying in the 
structure thereof zirconium metal in solid form as 
a getter. 

till more particularly the invention comprises 
an electric incandescent lamp wherein the getter 
metal is incorporated as a part of the filament 
Support Wire or Wires of the lamp, and particu 
larly miniature lamps embodying this structure. 

Further objects of the invention will herein 
after appear. - 

For a better understanding of the invention 
reference may be had to the accompanying draw 
ings forming a part of this application, wherein 

Fig. 1 is a perspective view of a two-flament 
miniature incandescent lamp embodying the in 
vention; 

Fig. 2 is a perspective view of the internal 
structure of a lamp embodying the invention; 

Fig. 3 is a perspective view similar to Fig. 2 of 
another embodiment; 

Fig. 4 is a view similar to Fig. 2 of another 
embodiment; -- 

Fig. 5 is a perspective view of a single-filament 
lamp embodying the invention; 

Fig. 6 is a perSpective view of a two-flament 
mount for a lamp of the character shown in Fig. 
5 embodying the invention; 

Fig. 7 is a perspective view of another two-filia 
ment mount for the lamp of Fig. 5 embodying 
the invention; 

Fig. 8 is a perspective View of another single 
filament lamp embodying the invention; 

Fig. 9 is a perspective view of a single-flament 
mount for a lamp of the character shown in 
Fig. 8: 

Fig. 10 is a perspective view of a two-flament 
mount for a lamp of the character set forth in 
Fig. 8; 

Fig. 11 is a perspective view of another single 
filament mount for a lamp of the character 
shown in Fig. 8 embodying the invention; 

Fig. 12 is a sectional view on an enlarged scale 
of a flament support wire embodying the inven 
tion; and 

Fig. 13 is a sectional view of another flament 
Support for a lamp embodying the invention. 

In Fig. 1 the invention is illustrated as em 
bodied in a two-filament lamp of generally con 

20 

25 

30 

40 

45 

50 
s, dle it with care to avoid burns and fires. 

55 

2 
ventional construction comprising a base 2, an 
envelope 4 and a press 6. Support leads 0, 2 
and 4 extend from the press 6 for supporting 
the two flaments 6 and i8 which in this en 
bodirilent are major and minor filaments, respec 
tively. The lead wire supports 0 and 2 extend 
into the envelope 4 some distance and are pro 
vided with right angle bends 24 to which bends 
are fastened the legs of the major filament 6 
as, for example, by Welding. The common lead 
it has secured thereto and angle wire section 
support 2 the free end of which carries one end 
Or leg of the minor filament 8. The lead-in 
Wire support 4 for the minor filament 8 is pro 
vided with an angle section wire 2 suitably 
fastered thereto for Supporting the other end or 
leg of the minor filament 8. 

In accordance with my invention the support 
ing structure for the filaments S and 8 or a 
part thereof has incorporated therein as a part 
thereof getter Zirconium metal. For example, 
one or more of the supporting wires 10, 2, 4, 21, 
and 20 or sections thereof embody zirconium 
metal as the getter functioning material for the 
interior of the envelope. For example, the sup 
port wires or sections thereof may be formed of 
a netallic core having a zirconium plate formed 
or plated thereon as, for example, illustrated in 
Figs, 2 and 12. One or more of these support 
wires or sections may be formed of solid zir 
conium wire as shown in Fig. 3. One, or more 
of these supporting wires or sections thereof may 
embody zirconium metal as a constituent uni 
formly dispersed throughout the body of the wire 
as, for example, shown in Figs. 4 and 13. 
The heat generated in the support wires and 

given off by the filaments during operation of the 
lamps, causes the zirconium in the supporting 
structure to combine chemically with gases pres 
ent, such as hydrogen, oxygen (in the form of 
Oxides on the leads or in occluded form in the 
leads), nitrogen, carbon monoxide and carbon 
dioxide in the leads, etc., to form stable com 
pounds of Zirconium, which remain stable 
throughout the life of the lamp while the excess 
free zirconium tends to continue combining with 
new gases evolved by the heating of the leads. 
This action is not dependent on using the pow 
dered form of zirconium whose explosive and 
inflammable character makes it necessary to han 

The 
incorporation of the getter metal in and as a part 
of the filament supporting structure avoids these 
dangers, and also renders unnecessary the sep 
arate gettering operations required in the manu 
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acture of the lamps since by the mere mounting 
of the filaments on the supporting structure in 
the generally conventional manner, an efficiently 
gettered lamp or the like is formed which em 
bodies in the supporting structure itself the getter 
metal in a form and manner free of the dangers 
incident to the use of zirconium in the powdered 
foln. 

In the embodiment of Figs. 2 and 12 the main 
body 65 of the support wire to has incorporated 
therein a plating 66 of the getter metal. This 

10 

zirconium or other metal getter plate may be . 
formed by electrolytic deposition on the main 
body 65 of the support wire and this main body 
of the support wire may be of any conventional 
or desired metal, as for example, copper, nickel, 
etc. 
In the embodiment of the invention illustrated 

in Fig. 3, the zirconium is incorporated directly 
in the support structure as the angle section 20a 
supporting one end of the minor filament is made 
of pure zirconium metal wire. 
In Fig. 4, as in Fig. 3, the zirconium metal is 

incorporated in the support structure of the fla 
ments. In this case the lead Oa, instead of being 
of nickel plated iron wire as in the conventional 
lamp, is of an alloy of zirconium or of a mixture 
of metals including zirconium. For example, the 
lead Oa may be a mixture of an alloy of silicon, 
iron and zirconium with additional free Zir 
conium admixed therewith. Alternately the lead 

a could be fabricated from iron to which Zir 
conium has been added. For example, the lead 
Oa could be fabricated from a low carbon Soft 

steel made up with excess free zirconium, the 
excess zirconium being added in a reducing at 
mosphere. Other means by which Zirconium 
metal may be incorporated in the lead Oa will 
b. apparent to those skilled in the art. 

I have found that where the getter metal is 
incorporated in the solid form in the supporting 
wire structure of the lamp that adequate getter 
action is obtained notwithstanding the compara 
tively small outer surface of the support wires; 
also that the getter functioning is not only effl 
cient during the original manufacture of the 
bulb but that there is a continuing efficient getter 
action which maintains the bulb clean and free 
of blackening throughout the life of the lamp, 
and further that the useful life of the lamp is 
thereby found substantially increased. As above 
indicated, all or only a portion of the Supporting 
wires may have incorporated therein the getter 
metal. Often only one of the support wires of 
a single filament lamp or only One or two of 
the support wires of a multiple filament lamp 
need have getter metal incorporated therein al 
though as indicated more or all of the support 
wires may be thus formed. Referring to the 
embodiments of Figs. 4 and 13, I have found that 
the percentage of the getter metal contained in 
the support wire need be of only a small propor 
tion of the whole body of metal. For example, 
I have obtained quite satisfactory results where 
the support wire contains as little as or 34 of 
1% of Zirconium metal as, for example, in a 

5 

20 

25 

30 

35 

40 

50 

60 

65 

nickel alloy wire containing that Small percentage. 
of zirconium metal alloyed or uniformly dis 
persed therein, the rest of the alloy being nickel 
except for the presence of impurities. The wire 
Support containing the Zirconium may also con 
tain other constituents which do not, or are 
present in insufficient quantities to, impair the 
functioning of the getter metal as, for example, 
a very small percentage of silicon (for example, 
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4. 
less than 1%) to add to the tensile strength and 
improve the drawing quality of the wire. It is 
understood as described above, that support wires 
embodying the getter metal constituent may be 
formed of other metals than those described 
above. 
In Figs. 5 to 11 I have illustrated the invention 

as embodied in various types of miniature elec 
tric incandescent lamps. The embodiments of 
Figs. 5, 6 and 7 embody an envelope 30 with the 
base structure indicated generally in Fig. 5. In 
Fig. 5 the glass press is indicated at 3, the fla 
ment supporting wires at 32 and the single fila 
ment at 33. In Fig. 6 the lamp is a two filament 
lamp embodying a glass press 34, support wires 
35 and 36 supporting one end of the filaments 
38 and 39, respectively, and a common Support 
wire 37 supporting the other ends of the fla 
ments. In Fig. 7, the mount is also a tWO fila 
ment mount. In this embodiment support wires 
4 and 42 extend from the press 40 and Carry 
the filament 46 and for carrying the flament 45 
an angle support wire 44 is welded to the support 
wire 4 intermediate its length while a separate 
support wire 43 extends at an angle up from the 
press for supporting the other end of the fila 
ment 45. 

In the embodiments of Figs. 8, 9, 10 and 11 the 
filament mounts are mounted in an envelope 48 
having a base of the general character shown in 
Fig. 8. In Fig. 8 the single filament 50 is carried 
by the support wires 49 extending from a glass 
press 47. In Fig. 9 the single filament 53 is car 
ried by support wires 52 extending from the press 
5. In Fig. 10 a double filament mount is shown 
comprising a major filament 58 and a minor fla 
ment 59. Support wires 55 and 56 extending 
from the press 54 support the filament 58. The 
minor filament 59 is angularly disposed with One 
end of the filament welded to the support 55 and 
with the other end carried by a support wire 5 
extending from the press 54. In the embodi 
ment of Fig. 11 the single filament 63 is jointly 
supported by a pair of lead-in wires 6 extending 
from the press 60 and an anchor wire 62 em 
bedded at one end in the press 60 and having a 
supporting hook engaging and Supporting the 
filament 63 at its intermediate point. 
One or more wires of the Supporting structure 

of each of the embodiments of Figs. 5 to 11 has 
or have incorporated therein the getter metal as 
above set forth. For example, with all of the 
support wires of each of the embodiments of Figs. 
5 to 10 being of the structure of Fig. 13 the lamps 
exhibit practically complete freedom from black 
ening and efficient getter functioning both during 
manufacture and throughout the lamp life. In 
the embodiment of Fig. 11 One or more of the 
support wires 6, 62 may have incorporated 
therein the zirconium metal, and good results 
have been obtained with the anchor wire 82 of 
solid zirconium metal and with the conventional 
lead-in support wires 6 having no zirconium 
therein. 
One or more of the wires of the Supporting 

structure for the filaments may be the conven 
tional nickel plated iron wire support nickel 
or other metal or alloy wire support with zir 
conium added to the surface. For example, zir 
conium may be added to the surface of such a 
support wire by lengthwise abrasion of the wire 
with the notched tool made of Zirconium sheet 
metal, or zirconium may be transferred to the 
wire surface by rotation of the zirconium metal 
wire while held in rubbing contact with the Sup 
port wire. Support structures having the getter 
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metal incorporated thereon by abrasion however 
are not as satisfactory as the above described sup 
porting structures. 
While the getter metal zirconium is particu 

larly useful and is the preferred getter metal 
used in the device of this invention, it is under 
stood that certain features thereof are applicable 
to the use of other getter metals such, for ex 
ample, as hafnium, columbium, etc. It is also 
understood that while the invention as above set 
forth is particularly applicable to incandescent 
electric lamps, certain features of the invention 
are applicable to similar devices, such as radio 
tubes for the support of the heating filaments. 
and the gettering of the envelope. 
This is a continuation in part of application, 

Serial No. 480,438 filed March 25, 1943, abandoned 
October 11, 1945. 

claim: 
1. In a two-filament incandescent lamp having 

major and minor filaments supported from the 
press, the improvement which comprises an angle 
section of solid zirconium metal wire serving both 
to support one end of the minor flament and as a getter. 

2. An incandescent lamp comprising an en 
velope, a press, a pair of support wires extending 
from said press into said envelope and a flament 
carried by said support wires, one of said support 
wires being of zirconium metal combined with 
other metal, the percentage of zirconium metal 
in said wire being sufficient to serve as a getter 
during operation of the lamp. 

: 

zirconium metal being sufficient to serve as a getter during operation of the lar np. 
7. In a device of the character set forth, an el 

velope, a flament snd support wires for said fla 
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ment, one or more of said support, wires contain 
ing zirconium metal and serving both as filament 
supporting structure and as a getter fianctioning 
element. 

8. In a device of the character set forth, an 
envelope, a flannexat, and support wires for said 
flannent, one or note of said support Wires CC 
taining a gettei fu Enctioning metal and Serving 
both as flament supporting structure, and as a 
getter functioning element. 

9. In a device of the character set, forth, an en 
velope, a flament, and support, wires for said fila 
ment, one or more of said support, wires containr 
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3. In a two-flament incandescent lamp having . 
major and minor flaments supported from the 
press by support wires of which one serves as the . 
common lead for the filaments, the improvement 
which comprises the inclusion of zirconium metal 
in the structure of the common lead to act as a 
getter for the lamp during operation. , 

4. The method of preventing blackening of the 
envelope of a two-filament incandescent lamp 
which comprises forming the common support 
wire for the filaments of an alloy containing iron 
and zirconium metal admixed with freezirconium 
neta. 
5. An incandescent lamp comprising an en 

velope, a press, a pair of support wires extending 
from said press into said envelope and a filament 
carried by Said Support wires, one of said support 
wires being of an alloy of steel and zirconium 
admixed with free zirconium, the percentage of 
free zirconium metal in said wire being sufficient 
to serve as a getter during operation of the lamp. 

6. An incandescent lamp comprising an en 
velope, a press, a pair of support wires extending 
from Said press into said envelope and a filament 
carried by said support wires, one of said support 
wires being of zirconium metal combined with 
other metal, the Zirconium metal being on the 
outer Surface of the wire and the percentage of 
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ing a getter functioning metal and Serving both 
as filament supporting structure and as a getter 
functioning element, one or more of said support 
wires being provided with a surface plating getter 
netta. 

10. a device of the character se, foil, a 
envelope, a filament and support, wires for said 
filament, one or naore of said support gires con 
taining a getter functioning metal and Serving 
both as filament supporting structure and as a 
getter functioning element, one or more of said 
Support Wires being of Solid getter functioning 
metal. 

11. In a device of the chexacter set forth, an 
envelope, a fiansrit, and support wires for said 
filian ext, one of idie of said suppoz, wires co 
taining a getter fictioning metal a.22d Serving 
both as flainext supporting stricire &id 2.S. 3, 
getter functionaling elex ent, one of ingre of said: 
support, wires having the getter functioning 
metal interspersed hered as a constituent, thereas 
of. 

12. An in candescent lamp comprising an en 
velope, a press, a pair of support wires extending 
fron said press is to said envelope and 8, illiament 
carried by said support, wires, one of said support, 
wires being of zirconiurn metal combined with 
other metal, the percentege of zirconium ninetal 
in said wire being sufficient to seive as 8, gettes' 
during operation of the lamp, said gette support, 
wire containing nickel as the major constituent, 
with a Small perceiatage of 2irconiura. 
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