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This invention relates to electrical devices and, more
particularly, to an improved mechanical and elecirical
connection between the filament and lead-in conducior
or supporting member of an incandescent electric lamp.

In the manufacture of certain types of eleciric lamps,
such as high-wattage tubular heat lamps having coiled
filaments of relatively hPavy wire for example, the size
and rigidity of the lead-in conductor makes it duucult 1o
connect it to the filament. One frequently used method
of joining these members together is to enlarge the end
of the conductor and force it into the coil until it be-
comes caught behind the end turns of the filament. A
juncture of this type wherein the end of the conductor
is flattened to provide a spade-like tip that effects a
force-fit with the filament coil is disclosed in U.3. Patent
No. 2,830,217, issued April 8, 1838,

Another and older metuod of eifecting such junctures
is to form threads on ths end of the conductor either by
a cutting operation or by winding a wire tlghﬂy aro"nd
the conductor at the proper pitch. The threaded end
of the conductor is then screwed into the end of the
coiled filament thus threadably coupling the members to-
gether. ‘Threaded conductors and connections of this
character are illustrated and described in U.S. Patent No.
2,449,679, issued September 21, 1948,

The lead-to-filament connection has also been effected
in some cases by welding the members togsther.

It is accordingly the general object of this invention to
p10v1de an improved filament connection that does not
require a criticai dimensional fit of the members and thus
eliminates this problem and overcomes other disadvan-
tages of the prior art structures,

A more specific object is the provision of a filament
juncture that is simple, inexpensive, and reliably iocks
the members in opposite elecirical engagement without
any additional parts or critical interfitting of the mem-
bers.

The foregoing objects, and others which will become
obvious as the description proceeds, are achieved in
accordance with this invention by providing a recess
and a pair of abrupt transversely-extending shoulders at
a preselected point along the conductor, inserting this
recessed portion into the coiled filament, and then pcrma-

ently deforming and collapsing an intermediate portion
of the filament into the recess. The partly fattened fila-
ment portion is retained within the recess by the shoul-
ders thereby securely locking the members togsther in
electrical engagement and preventing the filament from
slipping along the conductor in either direction.

The recess and retaining shoulders can be formed at
the same time that the ﬁlunlem turns are collapsed 'oy
simultansously applying sufficient heat and pressure to the
filament turns and the underlying portion of the inserted
conductor, preferably in the presence of an imert atmos-
phere.

A better understanding of the invention will be ob-
tained by referring to the accompanying drawing where-
in:
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FIG. 1 is an elevational view of one form of electric
lamp embodying my invention, a central portion of the
lamp being omitted for convenience of illustration;

FIG. 2 is an enlarged persnpctwe view of the connect-
ing end of a lead-in conductor in accordance with one
embod‘n ent of the invention;

FIG. 3 is a cross-sectional view of the conductor taken

along the line YIIi—III of FIG. 2, in the direction of
the arrows;

FIG. 4 is a plan view of the conductor shown in FIGS.
2 and 3 connected with one end of the coiled flament
in accordance with this invention;

FiG. 5 is a view corresponding to that shown in FIG.
4 but with a portion of the ﬁla‘nent omitted for illustra-

tive purposes;

FIG. 6 is a cross-sectional view of the connection along
the line Vi—VI of FIG. 4;

FIG. 7is an devauoml view of another type of junc-
ture according to the invention; and

FIG. 8 is an enlarged cross-sectional view alomg the
line VIII—VIII of FIG. 7, in the direction of the arrows.

While the improved filament connection of this inven-
tion can be employed in various types of lampu and elec-
trical devices, it is especially suited for use in conjuic-
tion with high-wattage tubular infrared- -generating lamps
and has accmc,mvly been so illustrated and will be so
described.

With spec ﬁc reference to the drawing, in FIG. 1
there is iilustrated a tubular heat lamp 18 comprising a
quarm envdopu 12 of relatively small diameter that is

closed at each end by a press seal 24. Sealed within the
envelope is a coiled filament 18 of helical conﬁgura ion
Wound from a suitable refractory metal wire, such as

tungsten for example. The filament extends longitu-
dinally of the envelope and is centrally mounted therein
by means of lead-in conductors 16 of molybdenum or
the like embedded in each of the press seals and by a
yl‘uahw of spaced supporting discs 28 of tantalum, or
other suitable 1efrauoly material, that are inserted be-
tween adjacent turns of and are anchored to the fila-
ment a preselected points along its length. The 1ead-in
conductors 16 are fastened to the usual ribbon-and-te
minal assemblies embedded in each of the press seals to
facifitate connecting the lamp to a veltage source, In or-
der to prevent the ﬁlamult 18 from sagging during use,
the lead-in conductors 15 are so spaced during the seal-
ing-in operation that the filament is tensioned slightly
and kept taut. The envelope contains the usual filling
of a “mtaol« inert gas such as argon or the like,

A detailed description of a lamp of the foregoing type
iven in U.S. Patent No. 2,864,025 dated December 9,
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cordance with one form of the present invention
a preselected portion of each of the lead-in conductors 16
is deformed to provide a flat 22 proximate to, but spaced
inwar '1} from, one end of the conductor, as shown in
FIGS. 2 and 3. The reduction in cross-section of this
portion is such that in the case of a conductor wire 16
of molybdenum or the like having a substantiaily uniform

diameter dl, fiat 22 of predetermined length L, width
W, and thickness ¢ is provided, as is illustrated. Prefer-
ably, the reduction in cross section of the wire is such
that the thickness 7 of the fiat 22 is no greater than about
%5 of the wire diameter d; so as to form pronounced re-
cesses 23 (see FIG. 3) on opposite sides of the conductor,
which recesses are terminated at each end by transversely
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extending shouiders 26
abruptly from the flat 22.
conductor is, accordingly, a
whereas the extreme end rtion 24 of the ¢
retains its original shape, as . shown in FIGS.

As shown in FIG. 5, the width W of the “inL
slightly smaller than the inner diameter ¢ wd of the
filament 18 so that the {lattened portion of the cnuc. 1cto:
16 can very readily be inseried into the end sectm
the filament. Moreover, the length L of the
that it extends for a plurs hLy of turns of ihe
such as three (urns theredf as in the casc i
FIGS. 4 1o 6.

To effect the juncture according to the embsdiment
shown in FIGS. 4 to 6, the flattened portion of the con

ductor is first inserted into the coiled flament and posi-
tioned so that the flat 22 is located beyond the end turns
and within an intermediate portion 28 of the filament.
The filament turns comprising the overlying intermediate
portion 2§ are then permanently deformed and partly
collapsed by simultaneously heating this porticn of th
filament and compressing it in a direction substantially
normal to the surface of the flat. In order to aveid
deleteriously oxidizing the filament or conducicr, heating
and bending of the filament turns is preferably performed
in an inert atmosphere such as nitroge

The aforesaid heating and compr essmg operation part-
ly collapses the intermediate portion 28 of the filament
18 into the recesses 23 and forces the beat turns into inti-
mate engagement with the fiat 22, as illustrated in FIGS.
4 to 6. Moreover, as shown most particularly in FIG. 6,
the outermost turas of the collapsed intermediate portion
28 of the filament are caught and seated behind the trans-
versely extending shoulders 26 located at each end of the
flat thus securely locking the collapsed turns within
the recesses and coupling the filament and conductor
wire in positive electrical and mechanical enga gement.
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Heating and bending of the filament turns that comr- .

prise the intermediate portion 28 can be csnv\,mmdw
accomplished by means of a pair of suitably shaped jas
(not shown) having electrically heated work faces.

As a specific example of the actual dimensions in-
volved, in the case of a 500 watt infrared heat lamp hav-
ing a lead-in wire 0.025" in diameter and a flament coil
with an inside diameter of about 0.04¢” wound from
tungsten wire .0098" in diameter, satisfaciory comnec-
tions have been obtained by employing a flat approxi-
matsly Y¢” loag, 0.035" wide and about 0.015" thick

It should be noted that the intermediate portion of the
filament to be collapsed need only be heated sufficient-
1y to render it easily deformable. Thus, temperatures
in the order of approximately 200° C. in the case of a
tungsten filament will suffice.

As shown in the alternative embodiment illustrated in
FIGS. 7 and 8, the desired mechanical and electrical
juncture can also be achieved in accordance with this in-
vention by utilizing a straight or unmodified piece ¢f con-
ductor wire 16a, that is, one which is not provided with
a flat or deformed portion near one end. The conductor
wire in this case is fabricated from a relatively soft metal
such as annealed nickel, copper or the like and has a di-
ameter dy that is slightly less than the inside diameter d;
of the filament 18q¢, asindicated in FIG. 7.

After the end of the conductor 16a has been inserted
into the proper position within an intermediate portion
28a of the filament this portion and the underlying seg-
ment of the conductor are simuitansously heated and com-
pressed along a line mormal to the wire axis until the
partly collapsed filament turns are at lsast partly em-
bedded in the conductor at a plurality of points 30
located on . opposite sides of the conductor and inward
from its proximate end, as shown in FIG. 7. The applied
heat and pressure are such that the distance x between

s, me

direciion as
co

t the press i nsi :Lu?bl,/
less tha ummeim dd cF the W,-a, as indicaied in
o

FIGE 7 and 8. of tra grogves are
i i { by the col-

Thus, i
ductor and ml ccllanse of the overlymg Lmermedmte
portxon of mv filament are both accompilished by means

10 of a single wuauon it WEF be obvious from FIG. 7
that sufficl pressre are applied to form the
same combmation of pron\,unced recesses and abrupt re-
taining shoulders as in the case of the first embodiment
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foregoing that the objects
-i ved by providing an im-

r support which con-
fabricats.
em **oumcms of the improved con-
z been described in detail, these are given
me'ely by Way of example and various structural and
a3 procedural modifications can accordingly be made with-
out departing from the spirit and scope of this inven-
tion. For example, the filament does not have to be
coiled throughout its length but may be provided with
coiled end sections that are interlocked with the lead-in
40 member in the manner described.

Iclzim as my invention:

1. In an electric incandescent lamp, the combination
of a refractory wire filament having a coiled end section,
and a lead-in conductor that is smaller in diameter than

45 the inside diameter of said coiled end section and has
a flat that is located proximate but inward from one end
of said conductor and fits freely within said coiled end
section, the rounded contour of said lead-in conductor
being abruptly altered by said flat thereby providing

5o an elongated recess that is terminated at each end by
a transversely-extending sharply-defined shoulder, said
flat being located within an intermediate portion of said
coiled end section and of sufficient length to accommo-
cate more than cne turn of said coiled end section, the

55 turns of said coiled end ssction overlying said flat being
collapse i tween said shoul-

into said recess and seated be
ders thereby locking said conductor in mechanical and
positive electrical engagement with said filament.
2. In combination with a filament of refractory metal
60 wire having a coiled end section comprising a plurality of
spaced turns, a conductor that is freely insertable into said
coil end section and has an elongated recess which is lo-
cated proximate to but inward from one end of said con-
ductor and is defined by a pair of abrupt transversely-
extending shouiders, said conductor being inserted into
said coiled end section a distance such that the recessed
portion of said conductor is located within an intermediate
portion of said coiled end section and the proximate end
70 portion of said conductor prejects therebeyond toward
the filament proper, a plurality of the turns comprising
the overlying intermediate portion of said coiled end
section being permanently deformed and coll’lpsed into
said recess and seated therein between and in interlock-
75 ing relationship with said shoulders, thereby mechanical-
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ly coupling siad conductor and filament in positive elec-
trical engagement.

3. The combination of an interlocked filament and
a conductor as set forth in claim 2 wherein said conduc-
tor has a second elongated recess that is located on its
opposite face and, together with the other recess, defines
a flat having a width less than the inside diameter of said
coiled end section and a thickness no greater than about
4 that of said conductor.
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