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CROMWELL A. B. HALVORSON, JR., OF LYNN, MASSACIHUSETTS, ABSSIGNOR TO GEN-
ERATL ELECTRIC COMPANY, A CORPORATION OF NEW YORK. :

INCANDESCENT LAMP.

Application filed July 22,

My invention relates to incandescent lamps
and more particularly to metal filament in-
candescent lamps suitable for use in stereop-
ticans, moving picture projectors, and sim-
ilar devices.

One ‘type of. incandescent lamp suitable
for use as the source of light in moving pic-
ture projectors has a tungsten filament com-
prising several straight coils placed parallel
to and close to one another and in the same
plane to constitute a compact light source.
The bulb of the lamp is filled with an inert
gas, such as nitrogen or argon, and the nor-
mal operating. temperature of the filament
is very high. 'When lamps of this type and
of the customary construction are turned off
and on a number of times the straight coils
of the filament become bent or bewed and
also warp or twist out of alignment and out
of focus of the lens of the projector. ~Appar-
ently the hot and comparatively soft filament
is pulled out of shape to a slight extent every
time it is lighted, and ultimately the filament
becomes so distorted that the lamp is use-
legs.

The object of my invention is to provide
an incandescent lamp in which distortion or
warping of the filament during the life of
the lamp is negligible. Another object is
to provide a lamp of this type in which the
filament does not sag or distort when the
lamp is nsed in an inclined position. A fur-
ther object is in general to improve incan-
descent lamps, particularly those in swhich
the operating temiperature of the filament is
so high that the metal of the filament is com-
paratively soft and weak while the lamp is
lighted.

Tn accordance with my invention the metal
supports which engage the filament are so
arranged that their expansion when the famp
is lighted causes no change in the relative
positicn of those points on the supports
which engage the filament. - As the filament
supporting points are always in the same
relative position, regardless of the tem-
perature of the supports, there is mno
tendency for the supports to pull the
hot filament out of shape. Where, for
example, the filament is suspended by its
ends from two comparatively heavy leads
which supply current and also mechanically
support the filament, I prefer to support an
intermediate point of the filament by a com-
pensating bridge or anchor which iy eaitied
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upon the leads and is so disposed and pro-
portioned that it maintains said intermediate
point of the fillament always in proper rela-
tion to the filament ends to prevent distor-
tion of the hot filament.. In order that the
lamp may be operated in an inclined position
I provide guiding ‘anchors which hold the
filament loops in the proper plane, but which
are so constructed that they are free to'move
in the plane of the filament. As a vesult the
filament coils can expand or contract and
move bodily as long as the movement is in
the proper plane. To élingnate twisting or
warping of the filament coils, I construct the
guiding anchors in such a way that although
the filament loops are free to rise and fall,
they cannot twist or turn so as to move out
of the plane of the filament. As a result the
straight coils of the filament remain parallel
to one another and in the same plane even
though the filament moves bodily to some ex-
tent as the leads expand and contract.

My invention will best be understood in
connection with the accempanying drawings
in which merely for purposes of illustration
I have shown some of the various forms in
which it may be embedied, and in which Fig.
1 is a view of a lamp which embodies one
form of my invention; Figs. 2 and 3 are
views of mounts for a lamp of this type em-
bodying modifications of my invention;
Tigs. 4 and 5 views of mounts showing dif-
ferent forms of guiding anchors constructed
to slide und to hold the filament in the prop-
er plane; Fig. § is a view of a mount em-
bodying a modified form of sliding guide for
preventing twisting of the free ends of the
filament loops. Tigure 7 is an enlarged de-
tailed view of a part of Figure 1; Figure 8
is an enlavged detail view of a part of Fig-
ure 5; Figure 9 is a section along the line
9—9 of Figurve 3 and Figure 10 is a section
along the Nne 16—10 of Figure 6.

The particular form of lamp shown in
Fig. 1 operates in a vertical position with
the tip up, and comprises a glass bulb
1 containing an inert gas such as nitrogen or
argon, and provided with two heavy leads 2,
usually of nickel, for supplying current to
the filament. A coiled tungsten filament is
suspended from the leads 2 and has un-
coiled ends 8 welded or otherwise securely
fastened to them. The filament comprises
straight parallel coils 4 in the same plane
and as close togethar ss is feasible and con-
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nected by two unceiled lower bends 5 and a
middle uncoiled connection or bight 6. The
joints between the filament ends 3 and the
leads are some distance from the coils 4.
The coils 4 must retain their shape and posi-
tion in order that the filament may remain
in the focus of the condensing lens of the

projector throughout the life of the lamp..

When lamps of this type as heretofore
constructed were turned on and off a num-
ber of times during their life the straight
coils 4 gradually became bent or bowed,
apparently because .the filament anchors
heretofore used changed their relative posi-
tion gradually as they heated up by con-
duction and pulled. the hot and comparative-
ly weak filament out of shape to a slight
extent. When the current was turned off
the filament cooled much more rapidly than
the anchors and consequently it hardened
in the distorted form into which it was
pulled when hot. The distortion produced
each time the lémp was lighted was com-
paratively slight, but was cumulative and
soon rendered the lamp useless.

Jn accordance with my invention, I pre-
vent distortion of the filament by support-
ing it in-such a way that no change n the
relative position of the ends 3 and the mid-
dle bend 6 occurs when the lamp is lighted.
To this end I provide for the middle bend
6 of the filament, an ancher 7 made as a
pin of some refractory metal such as molyb-
«denum or tungsten, and mount it-on 2 bridge
8 shich is carried by the leads 2. The
bridge 8 is of some refractory insulating
material, such as mica, and its ends are
riveted to the leads 2 close to the ends 3
of the filament. When the lamp is lighted
the filament immediately becomes very hot.
Gradually the leads heat up by conduction
and elongate, but as the leads expand,
they carry the bridge 8 with them, and
consequently the relative position of the
anchor 7 and the joints between the leads
and the ends 3 of the filament is unchanged,
although the filament is moved hodily by
the elongation of the leads. The elongation
of the aght 6, which has sides practically
the came length as the ends 3, lowers the
middle coils 4 adjeining it the same amount
as the end 'coils are lowered by the elonga-
tion of the ends 3. The bridge 8 is so
constructed -and mounted that the .effect .of
its expansion and bodily displacement as the
leads expand in displacing the anchor 7
with reference to the joints of the filament
and fdeads is practically nothing, and ‘there-
fore, the whole filament remains free from

-distortion.

Tn order to retain the filament in the
proper plane I provide means for guiding

the lower bends 5 in such 'a way that they

are free to move in the plane of the fila-
ment coils. In this particular construction
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the bends 5 are guided in anchor ‘loops 9
which hold them in the proper plane, but
permit them to rise-and fall.

In the form of mount shown in Fig. 2
the middle bend 6 of the filament is sup-
ported by an insulated metal bridge bar
10 which at its middle is formed into an
anchor loop 11 for engaging the middle bend
6 and at its ends is attached to the leads 2
by means of glass buttons 12 on the upper
end of metal pedestals 18 which are welded
to and form extensions of the leads. The
bridge bar .10 and pedestals 13 are preferably
made of the same metal and of substantial-
ly the same size. To permit the filament
to move upward bodily as the leads 2 elon-
gate, I engage the lower bends 5 by guide
anchors 14 secured to a sliding ring 15,
preferably of glass, and loosely mounted
on a guide rod 16 sealed into the stem of the
lamp. When the lamyp is lighted the gradu-
al elongation of the pedestals 13 lifts the
bar 10 hodily to a slight extent, but the
anchor loop 11 elongates sufficiently to com-
pensate for the upward movement of the
bar 10, so-that the lower end of fhe anchor
loop and the center bend 6 of the filament
are always in the same position relative
to the filament ends 3, and the filament is
not distorted or pulled out of shape.

In the form ef lamp shown in Fig. 8, I
support the middle bend 6 by a compensat-
ing anchor 17 which has a hook at one end
to engage the middle bend 6 and is carried
upen the leads 2 by means of a bridge bar
18 which in turn is supported upon but in-
salated from the leads 2 by insulating but-
tons 19.  When the lamp is lighted the fila-
ment immediately becomes very hot and
comparatively soft. Gradually the anchor
17 :and the leads 2 heat up by conduction
ifrom the filament and clongate due to ex-
pansion. The elongation of those porticns
of the leads between the ends 3 of the fila-
ment.and the buttons 19-lifts the bar 16 and
ccarries the anchor 17 upward. This raising
of the anchor would move the middle bend
6 of the filament with reference to its-ends
and thereby distort the filament were it
not that the anchor 17, which is preferably
of the same metal ss the leads, elongates
enough- to compensate for the upward move-
ment of the bar 18 with the resuit that the
hook on the lower end of the anchor 17 is
always in substantially the same relation to
the ends 3 of the filament. The filament
may rise and fall as a whele as leads 2 ex-
pand and contract, but there is no distortion
because there is no relative movement be-
tween the ends of the filament and the mid-
dle bend 6.

To guide the lower bends 5 I provide
guide anchors or links 20 carried on a cross-
head 21 which is slidably mouuted on the
leads 2 which act as guide members. ‘The
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crosshead. is made of two sheets of mica or
similar insulating material riveted to the
links or anchors 20 and spaced apart a dis-
tance slightly. greater than the diameter of
the leads 2. Bidewise movement of the
crogshead is prevented by guide pins 22.
The crosshead not only rises and falls freely
with the filament as the leads 2 expand and
contract hut also by means of the links 20,
which arve fixed to the crosshead and engage
the filament at different points, prevents
twisting or warpiug of the coils 4 out of the
plane of.the filament.

In the mount shown in Fig. 4, the filament
s made in two paits, each conmstlno of two
coils. "The two qd}acent straight ¢ ends 923
are electrically connected and mechamcally
supported by a metal cross bar 24, which in
turn is carried upon insulating pedestﬂls 25
preferably of mica and riveted to the leads
9. The relative length of the ends 23 and
of the insulating pedestals 25 is such that
the upward movement of the cross bar 24,
due to the expansion of the pedes‘m]‘sq 18 com-
piensated: for bv the elongation of the
straight ends 23 of the flament so that the
coils 4 are always in the same relative posi-
tion to each other and to.the ends 8 which
ave attached to the leads.

Vertical movement of the lower bends b
is permitted, but twisting or warping of the
cols is preventel by means- of flat sided
Llocks 26 secured to the bends 5 and ireel v
movable between two guide plates 27 of mica
firmly secured  to the leads. 2. The slide
blocks can rise and fall with practically no
iuctlon, but can not rotate about a vertical
axis.

In the form of moun’r shown in Tig. b,
the filament is suspended by its ends from
the leads 2 and supported at the middle by
an anchor 28 secured to -a 71 xdoe bar 29
which has its ends embedded in the GIASS but-
tons 12 on: the upper ends of the pedo‘st‘ds

3. The expansion of tlhie anchor 28 com-
pensatm for the expansion of the pedestals,
and distortion of the filament is prevented.

To pr event twisting I hold the lower
bends 5 of the filament by a sliding guide
anchor comprising a sliding member Tormed
of two anchor wires 30 and each provided
with an offset” bend 31 and joined at their
ends by a glass button 32, A guide, prefer-
ably in the form of a m’(her flat hook on the
end of a guide wire 33 sealed into the stem,
is prowded for each offset bend 31, and per-
mits it to rise and fall freely but prevents
rotation of the coils about a vertical axis.
The coils are firmly held in the proper phne
but are free to move in the direction of their
axis.

In the modification shown in Fig. 6 the
filamenit is of the same consiruiction s in

Tig. 4. The cross bar 34 is secured to: the
leads by insulating buttons 35, mounted on

projections 36 of the leads 2. Twisting of
the coils and votation of the bends 5 about a
vertical axig is }nm'en ted by two hovizontal
guide anchors 87 of some metal such as molyb-
do'mm sealed to the stem of the lamp and
each having a rectangular slot of a width
slightly greater than the diameter of the
the wire of which the filament is made, and
of a length greater than the outside dimen-
sions of the bends. Each bend projects into
the slot.in the anchor and as a result the
bend cannot rotate aboul. a wverfical -axis,
although it is free to rise and fall in the
plane of the filament. ‘

To determine whether the compensating
bridge and compensating anchor for holding
the middle of the Alament is properly pro-
portioned L may project on a screen a-great-
1y enlarged image of the filament by means
of a pmj(adm such as is used for moving
pictures, the filament of the lamp to be
tested being pl.}cod in the position occupied
by the {ilm when pictures are being pro-
jected. ¥When the current is turned on any
(:hﬁno‘or»; produced in the various mohl parts
of the lamp by the heat are easily observed
in the- greatly enlarged filament image on
the sereen, Tf the mmnenqatmn anchor does
not elongate cnonggh to fully compensate for
the expansion of the other parts of the
bridge, the middle point 6 of the filament
will be lifted out of its proper relative po-
sition to the ends 8 of the filament, but if
there is overcompensation because the com-
pensating anchor elongates too much the
middie pomt 6 lags hehind the upward
movement of the ends 3 of the filament.

I have illustrated ‘my invention as em-
bodied in a lamp having a common form of
filament but the principle of supporting the
filament in such a way that the points of
support: mainfain the same relative position
during temperature variations of the metal
parts. of the lamp so that distortion of the
filament is prevented may he applied to
many other forms of filament than that il-
Instrated. That - feature of my invention
W hi(‘h relates to positively holding the coils
of the filament in such a way that they are
ileL to expand and contract but cannot twist
or turn mlt of the proper plane may also
be utilized in many other forms of filament
than that illustrated and, thelefoi‘e, I do
not wish my invention to be restricted to
the particular embodiment shown in ’rhxs
application, but intend to cover all modi-
fications and changes which may -come
within. the spirit of my invention and the
scope of the appended claims.

What T claim as new and desire to secure
by Letters Patent of the United States, is;—

1. An incandescent lamp comprising two
1eadq, il mﬂnﬁhavino an intermediate por-

tion ('omplmmu several substantially. iden-
tical coiled sections mounLﬂd close together
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and side by side in the
stitute a compact light source and having
mneotled ends joined to said leads with an
uncoiled bight between adjoining ends of
two of said sections, and an anchor secured
to said leads and in engagement. with said
uncoiled bight to support it, the anchor-and
the hight being of such relative lengths and
co-efficienit of thermal expansion that move-
ment in said plane of the ends of the sec-
tions which adjoin said bight away from
the joints between said leads and said ends
and produced as the resultant of the bodily
displacement of the anchor with reference
to said joints and of its thermal expansion
combined with the thermal expansion of said
bight is equal in-amount and direction to
the similar movement of the sections adjoin-
ing the uncoiled ends due to expansion of
said ends svhercby said intermediate portion
of the filament remains undistorted.

2. An incandescent lamp comprising fwo
adjacent leads, a filament having coiled sec-
tions side by side in the plane of the leads
with uncoiled ends attached to said leads
and an uncoiled bight joining the adjacent
ends of two adjacent coils, an anchor mount-
ed upon said leads to support said bigh
and so proportioned that the bodily move-
.ment.and thermal expansion of said anchoer
together with the expansion of said bight in
said plane produce in that plane a resultant
movement of the coils adjoining said bight
away from the joints between said ends and
said Jeads equal in extent and direction to
the similar movement of the coils adjoining
said -ends in the same plane and direction
due to elongation of said ends. _

3. An incandescent lamp comprising a
pair of leads, a filament having two coils
arranged side by side with two uncoiled
onds -attached to said leads with said coils
in the plane of the leads and other ends
joined by an uncoiled connection, an anchor
fixed to ‘said leads and in engagement with
said connection to support it and so pro-
portioned that its bodily movement due to
heating of said leads and thermal expansion
combined with the thermal expansion in
said plane of said connection causes the coils
adjoining said connection and the coils ad-
joining said -ends all to have equal simul-
tancons movements in .said plane equal in
extent and direction whereby the filament
coils are undisturbed.

4. An incandescent lamp -comprising a
pair of leads, a filament loop with its ends
secured to said leads and its sides substan-
tially parallel with said leads, and an_an-
chor having a support for a bight of said fil-
ament end attached to said leads at a dis-
tance from the ends of the filament, said
anchor being so proportioned that its ex-
pansion due to the heat of the filament
moves said support in s direction opposite

same plane to con-
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to the bodily movement of said anchor-away
from the filament due to heating of said
leads and to an extent sufficient to maintain
the filament undistorted.

5. An incandescent lamp comprising ‘a
pair of leads, a filament loop attached to
and in the plane of said leads, and a fila-
ment anchor fastened at one end to a lead:at a
distance from the filament end and provided
ot the other end with -a filament suppoit,
said anchor being proportioned to impart
to said filament support by the expansion of
the anchor due to heat from the filament a
component of movement opposite in direc-
tion to the displacement of the fastened
end of said anchor with reference to the fila-
ment caused by expansion of said lead and
wfficient in amount to maintain said fila-
ment undistorted.

6. An incandescent lamp comprising a
pair of leads, a filament loop attached ‘to
said leads with its sides substantially paral-
lel theretc, a bridging member secured to
said leads at a distance from the ends of the
flament and an anchor secured at one -end
to said bridging member and at the other
end to the bight of said filament, and pro-

portioned to elongate.an amount equal to the

bodily movement of said anchor away from

the ends of the filament as the anchor and

leads expand due to heat from the filament,

7. An incandescent lamp comprising (wo
leads, a filamernt loop with its ends attached
to and its sides parallel with said leads, metal

‘extensions ¢f the leads projecting beyond

the -ends of the filament, and an anchor
mounted on said extensions and provided
with a support for engaging the bight of
said_filament, said anchor being so propor-
tioned that its elongation ‘due to heat of the
filament is opposite in direction and equal

in amount to elongation of said extensions’

whereby the bight of the filament is main-
tained in unchanged relation to the re-
mainder of the filament.

8. An incandescent lamp comprising a
pair of leads, a filament loop secured to
said leads and mounted in-the plane thereof,
insulating supports on said leads adjacent
the ends of the filament, and an anchor
mounted on said insulating supports and
having a portion parallel to said leads with
one end of said portion in engagement with
a bight of said filament at an intermediate
point to support it, said portion ‘being so
mounted and of such a length that its elon-
gation due to heat of the filament is -oppo-
gite in direction to the bodily movement of
said supports away from the filament and
is sufficient in amount to maintain the bight
of said filament in fixed relation to the re-
mainder of the filament. -

9. An incandescent lamp comprising a fil-
ament having parallel sections in ‘substan-

tially the same vertical plans and coninectsd -
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in geries, an anchor engaging said filament
at two points spaced apart horizontaily, and
means for permitting free vertical move-
ment but preventing horizontal rotation of

said anchor.

10. An incandescent lamp comprising a
filament having parallel sections in substan-
tially the same plane and connected in se-
ries, an. anchor engaging said. filament at
two points spaced apalt m said phne and
guiding meang for said anchor LOI‘ permit-
Lmo it to move freely in the plane of the fila-
ment and for preventing rotation thereof
about an axis in said plane.

11, In an incandescent electric  lamp
mount, a coiled filament. supported- there-
from in a pendent position, said filament be-
ing composed of several sections, and means
for confining the movements of gaid sec-
tions to a predeiermmed path, said means
including ‘guide members and links, the lat-
ter belngj‘ connected -to said filament, said
guide members being associated with said
Iinks in-a manner to permit relative recip-
rocating motion of said guide members and
said links.

12. In ‘an  incandescent electric lamp
mount, a -coiled filament supported there-
from in a  pendent position, said filament
being composed of several sections, and con-

8

trol means for vestricting all movements of

gaid filament caused by temperature changes
to those taking place in a predetermined
path, said means comprising links fixed with
relation to each other and secured to the
movable portion of said filament in a man-
ner to prevent oscillatory movement of the
sections of said filament while said links are
in the plane of the filament, and guide mem-
bers cooperating with said links to hold
them in the plane of said filament and re-
strain them to substantially only reciprocat-
ing motion in said plane and upon said
omde members.

18. A mount for an incandescent electric
1amp comprising a stem, supporting mem-
bers extending in approximately an axial
direction therefrom, a filament consisting of
a plurality of coiled sections sepamted by
a relatively straight portion and disposed
substantially parallel and provided with
terminal portions connected to the support-
ing members, and guiding means cooperat-
ing with said straight portion of said fila-
ment to permit it to reciprocate axially
only and. to resist rotation thereof and there-
by prevent distortion of said filament.

In witness whereof, T have hereunto set

my hand this 19th dw of July, 1920.
CROMWELL A. B. HALVORSON Jr.

38

40

45

50



