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To all whom it may concern:

Be'it known that I, Orro Krausk, a sub-

ject of the Emperor of Germany, and a resi-
dent of Berlin, Germany, have invented cer-
tain néw and useful Improvements in Me-
tallic-Filament Lamps, of which the fol-
lowing is a specification. o ~
This invention relates to the construction
of incandescent-electric lamps and particu-
larly such as einploy metallic filaments and
has for its object the construction of such

lamps wherein the metallic filaments are

mounted upon filament carriers independent
of the lamp body, the filament carrier being
elastically supported upon or in connection
with the lamp body, or some part thereof.

The methods hitherto known for arrang-
ing elastic filament carriers in metallic fila-
ment glow lamps are imperfect for several
Teasons. o

If the center glass rod is elastically con-
nected with the foot of the lamp by means
of a spring and with the tip of the lamp by
a second spring it involves considerable dif-
ficulties in the manufacture, viz., in the
handling of the filament carriers and also
during the sealing of same into the glass
bulbs.” If the spring is dispensed with at
the tip of the lamp it frequently happens
that vibrations of the whole of the filament
carriers of a nature similar to those of a
tuning fork may cause amplitudes of move-
ment which allow the filament to touch the
walls in ordinary sized lamp bulbs and thus
easily lead to the destruction of the whole

lamp. The use of extensions of the center
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rod in the form of elastic wires which reach

the tip of the bulb has also failed to give

satisfactory results, as the manufacture be-
comes more difficult and cracks which may
cccur in the glass influence the safety of the
air tight sealing off of the bulbs. Iurther-
more in lamps the carrier of which is only

~ connected with the foot of the lamp by a
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spring, the length of such spring is very
small in the direction of the' axis relative

to the-axial length of the filament carrier.’

The amplitudes of the oscillations of the
part of the filament carrier'which is distant
from the spring are therefore a multiple of
the amplitudes of the oscillations of that

'ranged rods e.

part of the filament carrier which is near the
spring. - In consequence the spring is either
not sufficiently elastic in regard to the parts
of the carrier near the spring or too elastic
regarding the more remote parts. The pres-
ent invention removes this difficulty.

It consists in attaching to the foot of the
lamp a center rod which is drranged axially
and is surrounded concentrically by a cylin-
drical or prismatical part which forms the
filament carrier. The connection between
the center rod and the filament carrier
proper is formed by springs, or the stem it-
self consists of an elastic material. B

-The manuer of carrying out my invention
may vary in very many respects as will
presently be described. Common to all is
the thought that the upper part of the fila-
ment carrier and the lower part which is
near the foot of the lamp perform essen-
tially amplitudes of the same length, so that
the danger of an injury to the filaments by
their touching the walls of the lamp bulbs
is avoided. i

In the drawings Figure 1 illustrates the
invention as applied in the form of a cylin-
drical frame elastically supported at each
end; Fig. 2 in the form of a cylihdrical tube,
Fig. 3 illustrates a modification of Fig. 2
showing a special form of spring; Figs. 4,
5, 6, 7, 8, and 9 illustrate, various modifica-
tions of the elastic support; Fig. 10 illus-
trates a modification in which the spring
connections lie outside of the cylindrical
frame; Fig. 11 illustrates a frame provided
with a central constriction; in Figs. 12 and
13, the frame is shown as constricted or re-
duced in size at its extreme end and Fig. 14
illustrates a lamp in which the spring sup-
port is located at the center of gravity of
the filament carrying frame-and having spe-
cial springs serving as current conductors
outside of the filament carrier.

As a mode of carrying out this invention
Fig. 1 shows a lamp foot ¢ on which the
center rod b is fixed. This rod, say a glass
rod is surrounded by a cylindrical -frame
consisting of two circular end pieces ¢ and
d which are connected by several axially ar-
This.frame is for instance
connected with the center rod by two groups
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three springs f and g. The
ers /4 and ¢ and the leading-in
wires % are fixed to the circular end pieces ¢
and d.

As shown in Fig. 2 the rigid center rod is
surrounded by a cylindrical tube ¢ of glass
or any other suitable material while the
elastic connection is made in a manner simi-
lar to that shown in Fig. 1.

It is advantageous to make the stem &
somewhat longer than heretofore and to ar-

range the springs f and ¢ for supporting the

filament carrier in a slightly inclined- po-
sition. The stem may also be hollow which
will facilitate the fixing of the springs.
The mode of carrying out the invention
shown in Fig. 8 differs from the above ex-

-amples in that the elastic connection be-

tween the center rod and the filament carrier
surrounding it concentrically is made by

~means of pieces of watch spring and which

also insure the vibration of the filament
carrier causing a ‘parallel displacement of
the whole frame. ’ :

Fig. 4 shows two other examples of suit-
able simple springs f and g. Each of these

_springs actually consists of three or more

parts and not of two parts only as appears

from the illustration. Two divided springs-

can be used as shown'in f or two springs
also consisting of several parts may be ap-
plied as illustrated in g. These springs are
fixed to the axial stem 6 and their, free ends
are adapted to slide ‘along the-inner walls
of the tubular filament carrier ¢ until they
find their seats in annular pockets of the
same, ‘

. Fig. § illustrates another example of the
elastic arrangement. Springs 7 and ¢ ex-
tending outward and springs f and ¢” ex-

tending inward are fixed respectively on

rings /, I, each of a diameter smaller than
that of the tube e but larger than that of the
rod . The former set of springs touches the
filament carrier, the latter touch the stem.
Only two springs are shown in the illustra-
tion, in practice however at least three
springs are used. The springs are advan-
tageously formed in such a way that at the
point where they touch the glass rod they
are in contact not at individual points but
for a considerable extent of surface. It is
also advantageous that.the stem % be some-
what constricted at the points where the
springs are applied, and that the filament
carrier e be somewhat enlarged at such
points. - B

The two rings Z, [, in Fig. 5 are shown as
independent of each other but they may, if
desired, be connected directly one with the
other so as to produce a single spring piece
£, 'y L, 9,9 instead of two separate and dis-
connected spring pieces f, /',  and g, ¢’,

It is unnecessary to describe further anal-
ogous ways of carrying out the invention as

‘axial stem near the foot of the lamp.

the inventive idea is made sufficiently clear
by the examples above described. The

springs may have any desired form and ,

touch at any suitable points thus answering
the purpose of effecting an approximately
parallel movement of the filament carrier in
case it should be exposed to shock.
Sometimes modifications of the said: in-
ventive idea prove advantageous. wherehy

‘the connection between the tubular filament

carrier and the stem placed axially within
it is formed by a joint which may be fixed at
any point of the tubular part of the filament
carrier but preferably at its certer. -

The inner part ¢ of the movable or joint‘

like' connectionsuch as 'a ball and socket

joint can advantageously be formed by three-

or more arms or ribs bent in a circular form
which arms touch the-inner side of a globu-
lar enlarged part ¢’ of the filament carrier
d (Figs. 6,7, 8 and 9).

In Figs: 6, 7 and 8 modifications are illus-
trated in which the arms of the ball like
connection are cup shaped and consist of
an elastic material, such as metal wire or

metal strip. In the arrangement as shown.

in Fig. 9 the arms of the nner part of the
joint ¢ which have the form of a segment of

a circle are of such dimensions that they

will cnly allow the filament carrier to slide
over the stem for the purpose of manufac-

 ture, but which do not appreciably yield in

consequence of shacks inflicted on the lamps.

The axle stem & may be either rigid (see
Fig. 6) or inherently elastic, as shown for
instance in Figs. 7 and 8. In these last two
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figures the axle stem is shown as composed -

of flexible arms joined near the lamp foot
and terminating at their free ends in the
ball like spring connections. In Fig. 8, the
terminal »spring fingers: ¢ have a short

105

straight extension ¢’” lying snugly against

the inner face of the tubular frame and

thus serve to limit oscillations thereof.

All these modifications. have in common
an elastic connection between the lower part
of the filament carrier with the lamp foot

_consisting of special springs e which as-
shown in the illustrations serve at the same

time as current conducting wires. The ef-
fect of this arrangement remains the same
when springs of other suitable forms par-
ticularly in groups of two or more are used
for the connection of the filament carrier
with the lamp foot, or with that part of t}l}e

n
the latter case it is sufficient if the leading-
in-wires are flexible. -
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With regard to the point where the joint

connection of the filament carrier with the
axial stem is to be placed comparative ex-
periments have proved the superiority of
such arrangements where this joint is placed
at the center of gravity cof the filament car-

rier or in immediate proximity thereto.
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Instead of enlarging the tubular filament
carrier it may also be provided with con-

. strictions. In such case the wires. forming
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‘the inner part of the joint are bent con-

cavely in order to fit the constrictions.
For esthetic reasons the filament carrier

_can be made of opal plass instead of clear

glass. The action will be similar if the
axial stem itself consists of an elastic mate-
rial such as metal wire of-suitable dimen-
sions. . L

In consequence of the elasticity of the
stem the immediate transmission of shocks

"to the filament carrier concentrically sur-

rounding it, or to the filaments fastened
thereon will be obviated. The surface of
the axial stem acts as a guide to the filament

‘carrier surrounding it in such a manner
- that a slight inclination may take place be-

tween the stem and the filament carrier.
Fig. 10 illustrates such a form of carry-

ing out the invention, the axial stem being

placed through the central bore of the disk

¢ which 1n itself is suitably connected with

the tubular part of the filament carrier d.
Figs. 11, 12, and 13 show the tubular part
of the filament carrier with a constriction.

. This constricted part is arranged near the
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middle of the tube (Fig. 11). It can how-
ever also be placed near the end of the tube
d (Figs. 12 and 138). -

Such oscillations of the elastic stem as are

transmitted to the filament carrier are taken

up and deadened by the action of special
springs ¢, which connect the filament car-
rier with the lamp foot @ or with a part of
the axial stem near the foot of the lamp.
In the modification shown in Fig. 10 this
effect is produced by the use of spiral springs
¢ which at the same time serve as current
conductors to the filament carrier and which

_can be made of any suitable material such

as copper, nickel, etc.

Fig. 11 illustrates an arrangement in
which the filament carrier d is elastically
connected with a glass disk f fixed to the
lower part of the stem by means of a group
of three spiral springs e.. -

The springs as shown in Fig. 12 are ar-
ranged similarly to those in Fig. 10 while
in Fig. 18 the connection between the fila-
ment carrier and the stem consists of a sin-
gle spiral spring. : )

Those modifications have proved most ef-
fective in carrying out this invention in
which the point at which the filament car-
rier is guided by means of the axial stem
(starting from the lamp foot) is at or as
near as practicable to the center of gravity
of the filament carrier.

A simplified manner of obtaining the de-
sired object consists in a modification where-
by in the interior of the tubular filament

_carrier a single spiral spring is arranged as
near as possible to the center of gravity for

8

the purpose of establishing an elastic con-
'nection with the axial stem, while special
springs which may advantageously serve as
current conductors are placed outside the
filament carrier take up the remaining os-
cillations of the filament carrier.

Fig. 14 is an illustration: a is the foot of
the lamp, b the axial stem which is fixed
to the lamp foot, ¢ is a spiral spring for
the connection of the stem and the tubular
filament carrier ¢ and e are the special
springs which connect the lower part of the
filament carrier with the foot of the lamp
and serve at the same time as the current
conducting wires.

I claim: _ _

1. The combination of an axially open
filament holder, a filament wholly supported
on said holder, a stem projecting into said
open holder, said stém being normally out
of contact with said holder and an elastic
support to maintain said holder in the lamp.

2. The combination of an axially open
filament holder, a filament wholly supported
on said holder, a stem projecting into said
open, filament holder having a cylindrical
tubular form, said stem being normally out
of contact with said holder and an elastic
support to maintain said holder in the lamp.

3. The combination of an axially open

filament holder, a filament wholly supported
on said holder, a stem projecting into said
open holder, said stem being normally out
of contact with said holder and an elastic
support to maintain said holder in the lamp,
said elastic support comprising a plurality
of springs operating on different portions of
said holder.
. 4. The combination of an axially open
filament holder, a filament wholly supported
on said holder, a stem projecting into said
open holder, said stem being normally out
of contact with said holder and an elastic
support to maintain said holder in the lamp,
said elastic support comprising a plurality
of springs operating on different portions of
said holder, each spring having several grip-
ping surfaces.

5. The combination of an axially open
filament holder, a filament wholly support-
ed on said holder, a stem projecting into
said open holder, said stem being normally
out of contact with said holder and an elas-
tic support to maintain said holder in the
lamp, said elastic support being interposed
| between the stem and the filament holder.

6. The combination of an axially open
filament holder, a filament wholly support-
ed on said holder, a stem projecting into
said open holder, said stem being normally
out of contact with said holder and an elas-
tic support to maintain said holder in the
lamp, said elastic support being interposed
between the stem and the filament holder
and consisting of springs, an elastic portion
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‘of which presses inwardly ag.ainst the stem
and an elastic portion of which presses out-

wardly against- the filament-holder.

7. The combination of an axially open
filament holder, a filament wholly supported
on $aid holder, a stem projecting into said
open holder, said stem being normally out of
contact with said Holder and an elastic sup-
port to maintain said holder in the lamp,

10, said elastic support comprising an elastic

20

connection between the filament holder and
the stem and an elastic connection between

the filament holder and the lamp body. _
8. The combination of an axially open

filament holder, a filament wholly supported
on said holder, an elastic stem projecting
into said open holder and an elastic support
carried by said stem and connecting with
said holder and an elastic support consisting
of springs connecting the holder with the
lamp body near the lamp foot. B
9. The combination of an axially open
filament holder, a filament wholly supported
on said holder, an elastic stem projecting
into said open holder and adapted to contact

~ . with a rigid portion of said holder and an
" elastic support connecting the holder with
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the lamp body near the lamp foot.

10. The combination of an axially open
filament holder, a filament wholly supported
on said holder, a stem projecting into said
open holder and an elastic support to main-
tain said holder in the lamp, sald elastic sup-

port being arranged:at approximately the

center of gravity of the filament holder.

11. The combination of an axially open
filament holder, a filament wholly supported
on said holder and an elastic support to
maintain said holder in the lamp, said elas-
tic support comprising as a unit an axial

“stem projecting into the open holder, said
"stem terminating in a number of flexed

strips, said strips making contact with the
filament holder.

12. The combination of
filament holder,
on said holder, a stem projecting into said
open holder and leading-in’ wires connected
with the filament and formed into springs
1for elastically maintaining the holder in the

amp. ~ o

1?]3 The combination of

filament holder,

P

an é,xia,lly open
a filament wholly supported

an axially open’
a filament wholly supported |

' 1_.,041,817

on said holder, a stem projecting into said
‘open holder, means _located approximately
at the center of gravity of the holder for co-
operation with the stem and an elastic sup-
port to maintain said holder in the lamp.

14. The combination of an axially open
holder, a filament wholly supported on said
holder, and means for resiliently supporting
said holder in the lamp comprising a stem
projecting into said open holder and nor-
mally out of contact therewith. :

15. The combination of an axially open
holder, a filament supported on said holder,
and means for resiliently supporting the
holder in the lamp comprising parts adapted
to operate on different parts of the holder,
said means including a stem projecting into
the holder and normally out of contact
therewith, . S .

16. The combination of an axially open
filament holder, a filiment wholly supported
on said holder, and means for resiliently
_maintaining said holder in position in the
lamp comprising a stem projecting into the
hol«}iler and normally out of contact there-
with.’ :

17. The combination of a hollow filament
holder, a filament wholly supported on the
exterior of said holder, and yielding means
for maintaining said holder in the lamp
which acts thereon through engagement
with its interior and includes a ‘supporting
means projecting thereinto but normally out
of contact therewith, - :

" 18. The combination with an incandes-
cent lamp foot, a hollow holder, a filament
wholly supported on the exterior of said
holder, and means for resiliently support-
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ing said holder from ‘the lamp foot com- -

prising a part projecting into the holder,
sald means including elastic parts by which
-vibration of said holder with reference to
the lamp foot is allowed, parts of said holder
equally distant from a point within its in-
terior vibrating through equal amplitudes.
In witness whereof I have hereunto signed
my name this twenty-second day of Septem-
ber 1909 in the
witnesses. i
OTTO KRAUSE.

Witnesses:

Henry Hasprg,
WorpeMar Hauer.
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