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This invention relates to electric incandescent
lamps, and particularly to the type in which a
filament extends in a direction lengthwise of an
elongated glass tube or envelope, and is support-

5 -ed in the tube in spaced relation to the wall of
the tube, usually approximately centrally of the
bore of the tube.
Heretofore, various lamps of this type have
been sold, but they have been objectionable be-
10 cause of the shadows cast by the filament sup-
porting means, or because of the fact that the
filament support was fragile and difficult and
expensive to manufacture as well as to assemble
in a tube.
An object of this invention is to provide im-
proved electric incandescent lamps of this type,
with which shadows of the filament supporting
means will be reduced t0 a minimum and be
practically nil, with which the fllament will be
20 supported and located in the tube in a simple
: and easily assembled manner, with which the
same fllament support and locating means will
fit tubes that are straight and bent into various
shapes, and which will be durable, simple and

o5 inexpensive-in construction and dependable in
use.

Another object of the invention is to provide
an improved lamp of this type which may be
used in any position without objectionable shad-

30 ows of the fllament support being visible, and
with which the connections to the filament may
be made either through the standard lamp base
or through a plurality of spaced contact termi-
nals adjacent opposite ends of the tube.

Another object of the invention is to provide
an improved method for sealing the tube in an
exhausted condition without an exhaust tubula-
tion, and for sealing the lead-in wire in the glass
envelope or tube.

Other objects and advantages will appear from
the following- description of several embodiments
of the invention, and the novel features will be
particularly pointed out hereinafter in connec-
‘tion-with the appended claims. : .

..In thé sccompanying drawings: -

Fig. 1 is a longitudinal sectional elevation
through a portion of a tube constructed in ac-
- cordemce with this invention, it. being understood
that the end portion of the lamp not shown is
identical with, but reversed from, that shovm for
the left-hand end;

Pig. 2 is a transverse, sectional elevation of the
same, the section being taken approximately
along the line 22 of Fig. 1;

I"lg '3 is a perspective of a portion. of the fila-
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ment support and locating -means of the same,
removed from the tube and illustrated on an en-
larged scale; :

Fig. 4 is a transverse, sectional elevation
through the tube at another point thereof, the g
section being taken approximately along the line -
44 of Fig. 1;

Pig. 5 is a transverse sectional elevation simi-
lar to Fig. 4, but on full size scale and illustrating
a slight modification in the filament spacers or jg
supports; ’

Fig. 6 is another sectional elevation, similar to
‘Fig. 5, but illustrating still another type of fila-
ment spacer or support; )

Fig. 7 is a longitudinal, sectional elevation 35
through a lamp similar to Figs. 1 to 4 except-
that the lead-in wires are arranged at one end
and connected to the usual standard lamp base
on the end of the tube;

Fig. 8 is a perspective of a.portionofaﬂlament 20
and its supporting means, also constructed in ac-
cordance with this invention but ﬂlustratinz an-
other embodiment of the invention;.

Fig. 9lsaperspectlveofaportionofaﬂla-
ment and the spacing and mounting means there-
for, and illustrating still another embodiment of
the invention;

Fig. 10 is a perspective of a portion of a flla~ -
ment and its supporting and spacing means, also
constructed in accordance with this invention 39

.and illustrating still another embodiment there-
of; .

Fig. 11 is a longitudinal sectional elevation .

. through & portion of a lamp constmcted in ac- -
cordance with this invention and llustrating still 35
another modification of the filament supportlnz
and spacing means;

Fig. 12 is a transverse sectional elevation of
the same, with the section taken approximately

. along the line of i2—12 of Fig. 11;

Fig. 13 is a perspective of a portion of a fila~
ment supported and located in accordance with
this invention, but illustrating another embodi-
ment of the supporting and locating means re-
moved from the tube;

Fig. liisatransvemesecﬂonalelevation,
through a tube having the filament supported -
and located in accordance with the embodlment
shown in Fig. 13;

‘Fig. 15 is .a longitudinal sectional elevation 50
through an insulator used in Figs. 13 and 14;

Pig. 16 is a transverse sectional elevation
through: ‘a tube showing the spacers formed to

40

© support a plurality of filaments.

Fig. 1T is & longitudinal sectiona.l elevatlon 85
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2

through one end of a lamp of the type illustrated
in Figs. 1 to 4, and illustrating one step in the
improved method of exhausting and sealing the
tube around a lead-in conductor in accordance
with this invention;

PFig. 18 is a sectional elevation of & portion of
the lamp shown in Fig. 17 and illustrating
another and subsequent step in the method of
exhausting and sealing the tube; and

Fig. 19 is a sectional elevation similar to Fig.
18 but illustrating another subsequent and final
step in the same method.

In the embodiment of the invention illustrated
in Figs. 1 to 4, the lamp is illustrated as in-
cluding an elongated glass tube {0 of cylindrical
shape, and this tube may be either straight or
bent laterally as may be desired, but for sim-
plicity is illustrated as of the straight type.
While only one end and an intermediate section
are illustrated, it will be understood that the
opposite end, not shown, is similar to but re-
versed from the end which is shown. While
the tube {0 may be made of any light transmit-
ting material, glass is the common material em-
ployed for that purpose and it may be either
clear, frosted, colored, or otherwise treated or
prepared, as may be desired.

Adjacent to but spaced from one end, the
tube is provided with a tubular projection {1
through which one lead-in wire 12 extends. A
metal cap or terminal connector I3 (Pig. 4) is
secured in any suitable manner upon the pro-
jection (1, such as by cementing it thereover
as in standard lamp base constructions, it being
understood that the lead-in wire 12 at its outer
end which extends beyond the projection i1 is

soldered or otherwise connected to the cap or .

terminal 13, as usual in lamp base constructions,
and through which the tube is supported and
supplied with a lighting current. A long fila-
ment (4 of any suitable construction is dis-
posed within the tube 10, so as to extend approxi-
mately centrally thereof and from end to end,
the ends being secured in any suitable manner,
such as to arms {5 disposed adjacent the ends
of the tube. The arms I5 are provided on the
ends of a spine 6 which extends approximately
from end to end within the tube, and along the
wall thereof at the side from which the pro-
jection I1 extends.

The spine 16 in this embodiment of the in-
vention is made up of a plurality of ribbon-like
strips IT of metal, such as nickel or the like,
which are slender and freely flexible and pref-
erably disposed edgewise against the wall of the
tube. A plurality of such strips or ribbons 17

are arranged end to end and connected to one’

another by insulating beads 8, which are pref-
erably made of glass or transparent material
so as not to cast shadows on the wall of the tube.
The adjacent ends of es:’: two strips that are
arranged in end to end alignment are anchored
in the beads in a spaced relation to one another
and, for convenience of anchorage in the beads,
each ribbon may have a wire 19 secured to and
projecting from the end thereof and embedded
in the glass bead. This construction is advis-
able because the wires 19 may be of a material
to which the glass bead will adhere firmly
throughout various changes in temperature.
Materials of this type are disclosed, for example,
in United States Patent No. 1,498,908, issued June
24, 1924, Such wires 18 may also be made of
tungsten or molybdenum or any other suitable
material,
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It will be noted that the ribbon sections of
the spine are insulated from one another by the
interposed bead or beads I8, and any number
of such interposed beads 8 and ribbon sections
1T may be employed so long as there is at least
one bead employed in order to insulate the flla-
ment anchorage arms 15 at opposite ends of the
tube from one another, except for the connection
between them of the filament i4, Each lead-in
wire 12 is secured to an end ribbon section 17,
as shown in Figs. 1 and 4, and thus it will be
observed that each lead-in wire is connected
through an end ribbon section of the spine, to
an adjacent end of the filament. When a cur-
rent is applied to the lead-in wires 12, current
will pass through the fillament of the tube and
heat it to incandescence. It will be understood,
of course, that the tube is exhausted and sealed
or filled with an inert gas before current is ap-
plied to the filament, as usual in this type of
lamp, and any suitable means for so exhausting
the lamp or tube, or for filling it with any inert
gas may be employed.

In Fig. 1 such exhaustion of the tube is ob-
tained through the usual exhaust tubulation 20,
but another method of exhausting the tube and
sealing it while exhausted to any desired degree
is shown in Figs, 13 to 15 and will be explained
hereinafter. ’

It is important that the filament be supported
at a plurality of points intermediate of its ends
and for that purpose I provide within the tube,
and extending in a direction crosswise thereof,
a plurality of spacers or struts 21. In this em-
hodiment of the invention, each spacer or strut
21 is made up of a stretch of round wire of small
diameter, such as of tungsten or molybdenum, or
any other suitable material, and is formed of
two sections disposed in end to end alignment
and connected in slightly spaced relation. to onc
another by glass beads or insulators 22. One end
of each wire, strut or spacer 2i is secured in any
suitable manner, such as by welding or soldering,
to the adjacent ribbon strip 17, so as to project
radially of the tube, and approximately at the
center of the tube each wire strut or filament
spacer is provided beyond its bead 22 with a loop
23 through which the filament 4 passes, the

ire strut or spacer then continuing beyond the
filament into contact with the wall of the tube.

. The free end of each strut or spacer may be
bent arcuately as at 24 so as to provide approx-
imately point contact with the wall of the tube,
as shown particularly in Fig. 4, because by such
point contact theve will be a minimum of shad-
ows cast by the strut or spacer on the glass tube.
Preferably, as shown in Figs. 1 to 4, some of the
struts or spacers have their free ends or arms
extending in a plurality of different directions
from the filament so as to engage with the wall
of the tube at a plurality of peripherally spaced
points, as shown particularly in Pigs. 3 and 4.
A simple arrangement is to have the free ends
or arms of these struts or spacers extend alter-
nately lo opposite sides from the fllament and
make angles greater than 90° with the arm of

the strut or spacer that is connected to the spine.
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The lead-in conductors (2 anchor the ends of A

the spine to the tube along one side -thereof,
and the spacers or arms 2f through their con-
nection to the spine and their contact with the
wall of the tube at a substantial distance from
the spine provide supporting and locating means
for the filament, and thus keeps the filament
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iocated at approximately the center of the bore
of the tube, as shown in Fig. 4. The spacers or
struts 21 are made of such size that when in-
serted in the tube, they must be flexed or sprung
slightly so as to exert continuing pressure on the
inner surface of the tube wall when released in
the tube, and for that reason the material of
which the struts or spacers are made preferably
should have some degree of elasticity or resili-
ency. Since the struts or spacers are anchored
solely to the spine, it will be observed that the
spine may be flexed laterally so as to follow the
bore or the tube, even when the tube is bent lat-
erally into different shapes, and regardless of the
winding character of the tube, the flexed spine
and the spacers will support the filament at ap-
proximately the center of the bore of the tube

-throughout its length.

In the embodiment of the invention shown in
Fig. 5, the construction is the same as for Figs.
1 to 4, except that the struts or spacers 2la, in-
stead of having the bent or looped ends 24 as in
Figs. 1 to 4, are merely cut off abruptly at lengths
such that the cut off ends abut the wall of the
tube as shown in Fig, 5. The wire of which the
struts or spacers 21 are formed is preferably cy-
lindrical wire, that is, of circular cross section,
which gives substantially point contact between
the curved ends 24 of the tube wall, as will be

observed from Pig. 4, but when the spacer .ends -

are merely cut off abruptly, as shown in Fig. 5,
without the loop or bent end 24, a different area
of contact of the abrupt ends with the tube wall
may be created. Since the struts or spacers 2ia
are made of small diameter wire and will be of
such a size over all that they must be sprung or
flexed slightly in inserting them into the tube,
they will really engage only on an edge of the
blunt or cut off end and thus really give a close
approach to point contact with the tube wall in
50 far as shadows are cast. The elimination of the
bent ends 24 thussaves a manufacturing operation

and makes the construction shown in Pig. 5 some- -
what less expensive. Otherwise the construction .

is the same as in Figs. 1 to 4 and corresponding
parts in Fig. 5 are designated with the same ref-
erence characters as in Pigs. 1to 4. .

In Fig. 6, the construction is the same as in
¥ig. 5 except that instead of having the struts
or spacers 2iq alternately make different angles

to the ends anchored to the spine strip 17, these

corresponding strips 21b in Fig. 6 have their free
ends extend in almost the opposite direction from
the ends connected to the ribbon strips I1. Since
the bore of the tube is approximately cylindrical,
and since the struts or spacers in this embodi-
ment are large enough over all, or long enough,
so that the free ends must be flexed or sprung
slightly when being inserted into the bore of the
tube, the spacers will be effectively held against

lateral movement in the tube, and thus will defi--

nitely locate the filament in the bore of the tube.
* In the embodiment of the invention shown in
Fig. 8, the construction is the same as in Figs. 1
to 4, except that the spine and spacers for sup-
porting and locating the fillament intermediate
of its ends in the tube are slightly modified. In
this embodiment of the invention, the struts or
spacers 25 are formed of strips of cylindrical wire
bent intermediate of their ends to form loops 28
through which the filament -{4 extends, and the
opposite ends of the wire strips are bent into arcs
as at 27 for engagement with the wall of the tube.
These bent ends 27 are similar in function to the

3

Tie wires 28 extend in directions lengthwise of
the tube, but within the tube, and are disposed
in approximate end to end alignment with adja-
cent ends connected by glass beads or other in-
sulators 29. Each wire 28 has a length which is
less than the distance between alternate spacers,
and is welded to one arm of the adjacent spacer
25, such as at 30. The wires 28 with the glass in-
sulators 29 thus form a flexible spine correspond-
ing in function to the spine 16 of Figs. 1 to 4, ex-

cept that the spine of this embodiment is spaced:

well-into the interior of the tube bore, instead of
along a wall thereof as in Figs. 1 to 4. The arms
of each spacer 25 to which a wire 28 is not con-
nected, extend in different directions from the
filament such as alternately in different direc-
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tions, or to opposite sides of the filament, such as -

in the same manner shown in Figs. 1 to 4.

Each end spacer 25a may have the arm thereof
which is connected to the spine formed in two
spaced sections that are joined to one another
by a glass bead 31, which bead also may be used
to join one of the spine wires 28 to a somewhat
heavier terminal member 32.  Each terminal
member 32 is connected to the lead-in wire 2,
and has an angular arm or end 33 corresponding
to arm U5 of Figs. 1 to 4, to which the adjacent
end of the filament {4 is connected. It will be
observed; that the filament is connected at its
ends to the terminals of a metallic spine which is
formed in sections insulated from one another,

and the intermediate portions of the filament are

supported at intervals by the spacers which are
also insulated from one another, so that when
the lead-in wires 12 are connected to the end

.members 33 of the spine, a current may be passed
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through the filament in the same manner as ex- -

plained for Figs. 1 to 4.

The embodiment of the invention shown in Fig.

9 i$ gimilar to that shown in Fig. 8 as above de-
scribed except that the spacers 34, instead of be-
ing formed as shown in-Fig. 8, have one of the
arms leaving the filament doubled back upon it-
self toward the filament, as at 35, and then is
bent somewhat radially of the tube, to form a

“third arm 3§ which engages with the wall of the

tube. The end of the wire section of which each

"spacer 34 is formed, may be abruptly cut off when

expense is to be saved, but are illustrated as hav-

ing curved or arcuate ends 31, corresponding.to :

the ends 27 in Fig. 8, and ends 24 in Pigs, 1 to 4.

It will be observed that each spacer 34, in ef-
fect, has three arms radiating from the filament
at substantial angles to one another, so as to ob-
tain by the three point contact of the spacer with

the wall of the tube, a careful location of the fila-.

ment in the tube. The bent back portion or arm
35 provides, in effect, a spring action, so that
when the spacers are placed in a tube, the bent
ends 37 are sprung towards one another slightly
in order to get them into a tube, and then when
released they will resiliently engage with the wall
of the tube and prevent any substantial lateral
movement of the spacer and filament in the bore
of the tube. It will be noted that in all of thesc
embodiments of the invention, the spine main-
tains the spacers in positions crosswise of the

. tube and properly spaced along the length of the

tube. . .

In Fig. 10, the construction is similar to that
shown in Pigs. 1 to 4 except that the ribbon-like
strips 17 are fitted in slots 38 of blocks 39 of in-
sulating material or glass that abut against the
wall forming the bore of the tube. The spacers
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‘one end of the tube 471.

4
the blocks 38 out of contact with the adjacent
strip 17, are then bent intermediate of their ends
to form Ioops 42 through which the filament
passes, and then extend radially from the fila-
ment into engagement with the wall of the tube
at substantial peripheral distances from the
blocks 39 so as to locate the filament and pre-
vent lateral movement thereof in the tube.

In the embodiment of the invention shown in
Figs. 11 and 12, the construction is the same as
in Figs. 1 to 4, except that each of the spacers
43 which correspond to the spacers 21 of Figs. 1
to 4, is approximately straight, is anchored at one
end to a strip 17 of the spine, extends radially of
the tube to the center thereof and is there bent
to form a loop 44 through which the filament
passes, and then extends beyond the filament to
the opposite side of the tube from the strip 11
into engagement with the tube wall. These spac-
ers are made of greater length than the diameter
of the tube however, so that the free end of the
spacer will be flexed sidewise, as at 45, as the
spine with the spacers attached is forced into the
tube in a direction endwise of the tube, as clearly
shown in Figs. 11 and 12, This provides practi-
cally a point contact between the flexed free end
of each spacer 43 and the tube wall, and the pres-
sure of the flexed end of such spacer on the wall
of the tube at the opposite side of the tube from
the spine, prevents any lateral swaying or move-
ment of the spacer, that is, any movement of the
spacer crosswise of the tube, such as might carry
the filament out of its desired location approxi-
mately centrally of the tube. It will be under-
stood however that each spacer 43 is formed with
sections that are joined, but insulated from one
another, such as by glass beads 46.

In the embodiment of the invention shown in
Fig. 7, the tube 41 is somewhat similar to the
tube 10 of Figs. 1 to 4, except that instead of
having a pair of projections Ii through which
the lead-in wires .12 extend, and by which the
tube is mounted in a fixture, the lead-in wire
connections to the filament are made to a stand-
ard electric lamp base 48 which is provided upon
The spine 49 which
mounts the filament 14, in this embodiment of
the invention, is a continuous ribbon-like strip
of metal similar to strips 171 of Figs. 1 to 4, but
without sections separated by insulating beads.
The spine 49 is provided, at one end, with an
arm 50 to which one end of the filament 14 is
secured, and at its other end is provided with
an arm 51 to which one of the lead-in wires, such
as the wire 12a is connected.

A terminal member 52 is disposed in end to
end alignment with the arm 51, but spaced there-
from slightly, and a glass or other insulating
bead 53 joins the adjacent ends of the arm 51
and the member 52, so that the member 52 in
effect forms an insulated extension of the arm
51. The other lead-in wire 12b is connected to
the member 52 and the filament 14 is also con-
nected to this member 52. Thus when a current
is applied to the lead-in wires 12¢ and 12b, it
will flow through the filament and the spine
49. The spacers 54 may be of any suitable type,
such as those shown in Figs. 1 to 4, with the in-
sulating beads 55 in the portions thereof that are
connected to the spine 49, The lead-in wires
2a and 12b are connected to the metallic sleeve
and center terminal of the standard lamp base
48 in the manner that the filament connections
or lead-in wires are connected to the standard
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lamp base in ordinary incandescent efectric
lamps. :

In the embodiment of the invention illus-

trated in Figs. 13 to 15, the filament 14 is an-
chored at each end to an angular arm 86 (only
one shown) to each of which arms 56 a lead-in
wire 51 is connected, as in Figs. 8 and 9. Each
arm 56 is connected by a bead or insulator B8
to the adjacent end of a spine wire 59 which
corresponds to the spine wire 28 of Figs. 8 and 9
except that it need carry no insulating beads,
except at its connection to arms 56, and may be
a continuous metal wire or ribbon. The spacers
60 are formed of separate lengths of wire bent
into the shapes shown, disposed crosswise of the
tube at intervals along the length of the fila-
ment, and each welded or otherwise secured in-
termediate of its ends to the spine wire 59 as at
61. The wire 59 and arms 56 together may be
considered as a complete spine for supporting the
filament.

Each spacer 80 has two arms forming between
them a V-angle and constituting chords of the
circle of the bore of the tube 62, as shown par-
ticularly in Fig. 14. The free ends of the V,
as well as the junction of the chords or arms,
bear on the inner wall of the tube at different
points spaced apart around more than half the
inner peripheral surface of the tube. Each spacer
60 also has a third arm or stretch 63 extending
from the free end of one arm of the V radially
or toward the interior of the tube bore where
it is coiled to form a loop 64 which releasably
encircles a spool-shaped button 65 of insulating
or ceramic material in a peripheral groove 66
thereof. The filament i4 extends through the
bore of the spool and is hence insulated from
the bent metal wire forming the structure or
frame of the spacer. The button 65 may be
formed or molded of any heat resisting and In-
sulating ceramic material or any other heat re-
sisting and insulating material, sugh as mica,
for example, as may be desired.

If more than one filament is to be supported
in each tube, each wire spacer 67 (Fig. 16) is bent
to form a plurality of chords of the tube bore,
with arms 68 and 69 extending from the ends of
the chords into spaced relation to one another in
the interior of the bore as shown in Fig. 16, and
terminating in 'loops which encircle filament
supporting spools of insulating material like the
spools 65 of Figs. 13 to 15, and through which
the different filaments (4 and (4a extend. Ob-
viously other loops for fllament supporting spools
may be formed in any portions of the spacers
in order to provide for the support of still more
filaments, if such should be desired. The end of
any spacer arm which engages the tube wall
may be bent, curved or rounded as at 70 in Figs.
13 and 14, to give approximate point contact with
the tube and reduce shadows on the tube wall.

Referring now to the Figs. 17 to 19, an im-
proved method of exhausting and sealing the
tube after the introduction of the fllament will
be explained. The tube ! is similar to the tube
10 except that the exhaust tubulation 20 is
omitted. Adjacent to but slightly spaced from
one of its ends, the tube is provided with a pro-
Jection 72 in place of the projection Il of Figs.
1 to 4, and this projection 12 has a reduced neck
portion 73 drawn therein between its ends. A
hose 74 is connected between the free end of the
extension 12 and a suitable device, not shown, for
exhausting the air of the tube. The filament 14
in the tube is supported for example in any suit-
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able manner, such as shown for example in Figs.
1 to 4, and similar parts are given similar ref-

erence characters. The lead-in wire 12 extends - -

from the spine strip 17 outwardly in the exten-
sion 712 at least to a position at the outer end of
the neck 13 as shown in Fig. 17. - With the fila-
ment and its supports properly positioned in the

~ tube, and with the terminal projection 1l pro-

10
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vided at one end as shown in Figs. 1 to 4,
and the projections 12 of Fig. 17 provided in place

of the other terminal projection (I, the exhaus--

tion of the tube is now started.

~When the air of the tube has been drawn out
or exhausted to the desired extent, heat is ap-
plied to the neck 73 until the glass of the neck
can be drawn, at which time the glass of the
neck portion is drawn together and ‘around the
terminal lead-in wire 12, which closes the pro-
Jjection T2 and seals the terminal wire 12 in the
closed neck. The outer end of the projection 12
is then broken or fused off and the projection
given the shape shown in Fig. 18. The partial
vacuum in the tube aids in drawing the heat
softened glass in the neck tightly around the
wire 12, as shown particularly in Fig. 18. At this
step in the process the outer end of the wire {2
projects beyond the sealed neck of the projec-
tion 72, A metallic terminal cap 15, such as the
cap I3 of Fig. 4, is then applied over the closed
projection 12 of Fig. 18, and cemented or other-
wise anchored thereon, as shown in Fig. 15.

" The metallic cap 15 is provided in its outer end

with an aperture through which the free end of

the wire (2 extends and this projecting end of
the wire 12 is then upset against the outer end
face of cap 15 or is otherwise anchored thereto
such as by soldering it to the cap 15, as also

shown In Fig. 19, By this procedure the exhaust

tubulation 20 of Figs. 1 to 4 can be omitted and
avoided.

If it is desired to All the tube, after exhaustion,
with an inert gas such as nitrogen or any rare or
inert gases, this can be done through the projec-
tion 12 and the hose 14 after the air has been ex-
hausted from the tube and before the neck 13 is
heated and sealed around the lead~in wire 12,

Tubes made in accordance with this invention
in which-the filament is supported in any of the
forms shown, when lighted, will show little or no
shadow of the fllament supports, especially when
enclosed in a suitable translucent tube, such as
an opal glass tube. When the tube is lighted, the

spine appears only as g very thin and indistinct’

* shadow line or thread from the ribbon type of

70

" spine shown in Figs. 1 to 7, 10, 11 and 12, but

when the wire spine spaced from the tube wall,
as shown in Figs. 7 and 8 for example, is used,
we get no noticeable shadows on the tube wall
and hence this particular type of spacer and
spine, such as shown in Figs. 7 and 8, may ad-
vantageously be employed in a tube such as
shown in Fig. 7 when the tube is hung down from
a socket or used in a position where all of the
tube surface is readily visible. The type of tube
shown in Fig. 1 with the projections (1 is prefer-
able where a plurality of such tubes are to be dis-
posed end to end in order to obtain a substan-
tially continuous line of light, or the appearance
of a single long tube of light.

It. will be obvious that various chang s in the
details, materials and arrangements uf parts,
which have been herein described and illustrated

" in order to explain the nature of the invention,

{J

may be made by those skilled in the art within

s

the principle and scope of the lnvention a8 ex-
pressed in the appended claims,

I claim as my invention:

1. An electric incandescent lamp eomprlsing
a light transmitting glass tube, a filament in said
tube and extending approximately from end to
end of the tube, a unitary spine within the tube
and formed of sections insulated from one an-
other, and extending in the direction of the fila~
ment, the ends of the filament being connected to
and supported by the end sections of said spine,

. conductors connected to the end sections of the

spine and extending through and anchored in
the wall of said tube, for anchoring said spine at
the end sections to said tube, and individual,
unitary wire-like spacers disposed within and
crosswise of the tube at intervals along the length
cf the filament, each spacer having a portion en-
gaging and supporting the filament, and having
arms extending crosswise of the tube from the
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filament directly and approximately to a plurality .

of different points on the tube wall that are
spaced a substantial distance apart on the trans-
verse periphery of the tube for locating the spacer
and fllament in the bore of the tube.

2. An electric incandescent lamp comprising
an elongated glass tube, a flexible unitary spine
within the tube and formed of sections of slender
ribbons of flexible metal disposed end to end and
connected by glass balls, the ribbons being dis-
posed edgewise to the adjacent portion of the
wall of the glass tube, arms carried by the ends
of the spine, a filament extending between and
supported by said arms and receiving current
therefrom, a conductor connected to each end
section of the .spine- and extending outwardly

through the wall of the tube and anchored there--

in to anchor the spine edgewise with respect to
the tube wall, wire-like unitary spacer arms ex-
tending from the spine crosswise of-the tube at

intervals along the spine, and each having a loop -

through which the filament passes, then extend-
ing from the loop beyond the filament into con-

‘tact with the wall of the tube at .a distance from

the spine for further locating the filament in the
tube.

3. An electric incandescent lamp comprising
an elongated glass tube, a unitary flexible spine
within the tube and formed of sections of slender,
relatively thin ribbons of flexible metal disposed

‘end to end and connected by glass balls, the rib-

bons being disposed edgewise with respect to the
adjacent portion of the wall of-the glass tube,
arms carried by the ends of the spine, a filament
extending between and supported by said arms
and receiving current therefrom, a conductor
connected to each end section of the spine and
extending outwardly through the wall of the tube
and anchored therein to anchor the spine to the
tube in a position edgewise with respect to the ad-
jacent portion of the tube wall, wire-like, unitary
spacer arms.extending from the spine in direc-

tions transversely of the tube at intérvals along

the spine, and each having a loop through which

-the fllament passes then extending beyond the

filament directly into contact with the wall of
the tube at a distance from the spine for further

each spacer connecting the filament to the spine
being formed of spaced wire sections connected
by a glass ball to insulate the intermediate por-
tions of the filament from the spine.

-4. An electric incandescent lamp -comprising
an elongated glass tube, a flexible spine within

35

-locating the fllament in the tube, the portion of

10

the tube and formed of sections of slender rib- 75




10

15

20

25

30

35

40

45

50

55

as

70

]

6

bons of flexible metal disposed end to end and
connected by glass balls, the ribbons abutting
edgewise against the wall of the glass tube, arms
carried by the ends of the spine, a filament ex-
tending between and supported by said arms and
receiving current therefrom, a conductor con-
nected to each end section of the spine and ex-
tending outwardly through the wall of the tube
and anchored therein, to anchor the spine edge-
wise against the tube wall, spacer arms extending
from the spine crosswise of the tube at intervals
along the spine, and each having a loop through
which the filament passes then extending beyond
the filament into contact with the wall of the
tube at a distance from the spine for further
locating the filament in the tube, the portions of
the spacer arms that extend beyond the filament
making a plurality of different angles to the por-
tions connected to the spine so as to engage the
tube at a plurality of different peripheral posi-
tions with respect to sald spine and thus further
locate the filament in the tube.

5. An electric incandescent lamp comprising
& light transmitting tube, a filament in said tube
and extending endwise thereof, a plurality of
spacers within the tube and distributed at inter-
vals along the filament, each spacer extending
crosswise of the tube and formed of an individual
stretch of wire bent upon itself to provide arms
projecting across the interior of the tube and into
contact with the wall of the tube, and also pro-
vide a portion extending well into the interior of
the tube and supporting an intermediate zone of
said filament, and a slender spine extending
lengthwise of the tube and tied to each spacer
for holding the spacers crosswise of the tube and
properly spaced along the tube.

6. An electric incandescent lamp comprising a
light transmitting tube, a filament in said tube
and extending endwise thereof, a plurality of
spacers within the tube and distributed at inter-
vals along the filament, each spacer extending
crosswise of the tube and formed of an individual
stretch of wire bent upon itself to provide arms
projecting across the interior of the tube and into
contact with the wall of the tube, and also pro-
vide a portion extending well into the interior of
the tube and supporting an intermediate zone of
sald filament, an insulating element carried by
each of said fllament supporting portions and
through which said filament passes, and a slen-
der spine extending lengthwise of the tube and
tied to each spacer for holding the spacers cross-
wise of the tube and properly spaced along the
tube. '

7. An electric incandescent lamp comprising an
elongated light transmitting tube, a unitary spine
within, and extending in a direction lengthwise
of the tube, said spine comprising a plurality of
sections of a metallic ribbon disposed in end to
end relation, with adjacent ends connected by an
Insulating button which spaces apart and insu-

lates those ribbon sections, each ribbon section -

in cross section having materially greater breadth
than thickness so as to be freely flexible in one
direction and relatively rigid in the other direc-
tion, a filament in and running in a direction
lengthwise of said tube, means suppotting the
ends of said filament from the end portions of
said spine, 1aeans for anchoring the ribbon sec-
tions fo the tube with the ribbon disposed edge-
wise with respect to the adjacent portion of the
tube wall and for providing current connections
to the ends of the filament, a plurality of indi-
vidual, unitary, fiexible, wire-like spacers carried
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by said spine at intervals therealong, each spacer
having one wire portion formed to support the
filament and another portion formed to engage
the wall of the tube at a point spaced angularly
about the longitudinal axis of the tube from said
spine, to locate the filament in the tube,

8. An electric incandescent Iamp comprising
an elongated tube of light transmitting material,
a slender, fiexible, metallic spine disposed in said
tube and running lengthwise therein, a filament
in and running lengthwise of said tube, and a
plurality of individual spacers within the bore
of said tube and distributed at intervals there-
along, each spacer being formed of a length of
slender, flexible, metallic wire contacting di-
rectly with and secured to the metal of said
spine, projecting therefrom across the bore of
the tube into contact with the wall of the tube,
and having a portion formed to support an inter-
mediate section of said filament, said spine and
spacers having the metal thereof broken and
joined by insulating means sufficiently to in-
sulate the filament engaging portions of the
spacers from one another.

9. An electric incandescent lamp comprising
an elongated tube of light transmitting mate-
rial, a slender, flexible, metallic spine disposed
in said tube and running lengthwise therein, a
filament in-and running lengthwise of said tube,
and a plurality of individual filament rectilinear
supports within the bore of said tube and dis-
tributed at intervals therealong, each support
being formed of a length of slender, flexible,
metallic wire contacting directly with and se-
cured to said spine, projecting therefrom across
the bore of the tube into contact with the wall of
the tube, and having a portion formed to sup-
port an intermediate section of said filament,
said spine being divided into a plurality of indi-
vidual sections insulated from one another by
insulating means so as to avoid short circuiting
of the filament through the spine.

10. An electric incandescent lamp comprising
an elongated tube of light transmitting material,
a slender, flexible, metallic spine disposed in said
tube and running lengthwise therein, a fllament
in and running lengthwise of said tube, and a
plurality of individual rectilinear spacers within
the bore of said tube and distributed at intervals
therealong, each spacer being formed of a length
of slender, flexible, metallic wire contacting di-
rectly with and secured to said spine, projecting
therefrom across the bore of the tube into con-
tact with the wall of the tube, and having a por-
tion formed to support an intermediate section
of said filament, each spacer being interrupted
between its ends, and the sections at the inter-
ruption connected to one another by insulating
means, so as to insulate the spacers from the
spine and thereby adjacent spacers from one an-
other, and avoid short circuiting of the sections
of the fillament between adjacent spacers.

11. An electric incandescent lamp comprising
an elongated tube of light transmitting material,
a slender, flexible, metallic spine part disposed
in said tube and running approximately parallel
to the bore thereof, a filament in and running
lengthwise of said tube, means supporting said
fllament at its ends from said spine part, and a
plurality of individual spacer parts within the
bore of said tube and distributed at intervals
therealong, each spacer part being formed of a
length of slender, flexible, metallic wire contact-
ing directly with and secured to said spine part,
projecting therefrom across the bore of the tube
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into contact with the wall of the tube, and hav-
ing a portion formed to support an intermediate
section of said fillament, one of said parts having
zones thereof broken apart and joined by insulat-
ing means sufficiently to insulate the fllament en-
gaging portions of the spacer parts from one
another,

12. An electric incandescent lamp comprismg
an elongated tube of light transmitting material,
a normally straight, slender, flexible, metallic
spine part disposed in said tube and running ap-
proximately parallel to the axis of the bore
thereof, a filament in and running lengthwise of
said tube, and a plurality of individual rec-
tilinear spacer parts within the bore of said tube
and distributed at intervals therealong, each
spacer part being formed of a length of slender,
flexible, metallic wire contacting directly withr

and secured to sald metallic spine part and pro- -

jecting from the spine part directly ina direction
across the bore of the tube to the filament, there
formed with a loop supporting said filament, and
then continuing beyond the filament into con-
tact with the wall of said tube at a point spaced
angularly about the bore of the tube from said
spine, one of said parts having the metal there-
of broken apart and joined by insulating means
sufficiently to insulate the fllament' engaging
portions of the spacer parts from one another.

the bore of the tube to said fllament,

7

13. An electnc incandescent lamp comprising
an elongated tube with light transmitting ma-
terial, a normally stralght, slender, flexible,
metallic spine part disposed in said tube and run-
ning approximately parallel to the axis of the
bore thereof, a filament in and running length-
wise of said tube, a plurality of individual recti-
linear spacer parts within the bore of said tube

and distributed at intervals therealong, each

spacer part being formed of a length of slender,
flexible, metallic wire contacting at one end di-
rectly with and secured to said spine part, pro-
jecting therefrom directly in a direction across
there
formed to support the filament, and then con-

‘tinuing from the filament into direct contact
.with the wall of the tube at a point spaced an-

gularly about the bore of the tube from said
spine, each spacer part being broken between
the filament and said spine part, and with the
ends at the point of breaking connected by in-
sulating means which slightly spaces the broken
ends from one another, so as to electrically in-
sulate the filament supporting portions of the
wire of each spacer part from the spine part.

AUBREY E. NOBLE.

20

25




