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My invention relates in general to gaseous con-
duction devices and has more particular reference
to gaseous conduction lamps adapted for  use
in jlumination, the general object of the inven-
tion being to provide a gaseous conduction device
of increased efficiency and which may be fabri-

- cated in the form of & lamp having wide utility
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because of its capacity to produce novel, eye-
arresting, and attractive effects.

An important object is to incorporate reactive
means, namely means to provide capacity reac-
tive effects, in a device of the character men-
tioned whereby its operating efficiency is im-
proved, a further object being to apply the effects
of capacity reactance in a gaseous conduction de-

vice by arranging the discharge channel of the .

device with adjacent portions separated by dielec-

. tric means affording a condenser having electro-
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-static effect upon the gaseous conduction medium

within the discharge channels whereby to im-
prove the operating efficiency of the lamp and
permit the same to function at relatively low
voltage. -

. Another important object is to provide a lamp
of the character described having spaced elec-

. trodes co-operatively associated with the dis-

charge channel for the purpose of exciting the

gaseous conducting medium therein wherein the .

electrodes are located in relatively closely spaced
relationship whereby a unit adapted for detach-
able insertion in & power outlet socket is pro-
vided.

Still another important object of the invention
resides in providing a device of the character
described wherein the overall size of the unit is
reduced while the effective length. of the dis-
charge channel is maintained, whereby, among
other novel and advantageous results, I am able
to provide a compact lamp adapted for use as a
unit in a socket receptacle, N

Still another important object is to provide a

.. gaseous conduction device of increased efficiency,
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& further object being to form the lamp with ad-
jacently extending discharge channel portions
whereby electrical discharges through the con-
duction medium in one channel portion may be
utilized to promote the ionization of and thus
facilitate the establishment of electrical dis-
charges in the medium contained in an adjacent
discharge channel portion.

Still another object of my invention is to utilize
a. partitioned tube as an envelope defining adja-
cent discharge channel portions in a gaseous con-
duction device, whereby the device may be ar-
ranged to produce novel results and effects, in-

1930, Serial No. 491,404
(CL 176—14)

cluding a traveling or ﬂickermg hght effect, a
multi-color effect including’ the possibility of

causing the device to change color; and includ- -

ing the possibility of producing a lamp for low
voltage operation and adapted for detachable
mounting in a power outlet socket.

Another important object is to prdv1de a sec--

tionalized lamp comprising a plurality of ele-
ments of standard length having connections
whereby the units may be arranged in series for
operation from a power outlet in the form of a
support socket, a further object being to provide
an adapter base containing a transformer where-

by to operate the lamp from a -low voltage socket

outlet.

Among other objects of the mventlon are to
provide a novel method of discharge illuniination
whereby to increase the ‘operating efficiency of
this type of lighting without sacrificing the bril-
liance of the illumination; to produce a discharge
lamp, which can be illuminated from the ordi-
nary house lighting circuit; and, in general, to
accomplish the numerous valuable advances in
the technique of electrical illumination which
will become apparent as the invention is more
clearly understood from the following descrip-
tion which, taken with the accompanying draw-
ings, discloses a preferred form of the invention.

Referring to the drawings:

Figurel isa perspective view of a double chan-
nel member embodying my invention; .

Figure 2 is a cross section through’ the tube
shown in Figure 1;
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Figure 3 is a vertical section through a lum1- )

nescent element or lamp adapted for operation
from a low voltage power outlet, the lamp com-

90

prising tubing of the style shown in Figs. 1 and 2’

and being provided with a temporary bombard-
ing electrode for bombarding the element in a
novel manner during its manufacture in order to
remove impurities from the electrodes and tube,
prior to introducing the gaseous contents;

Figure 4 is a vertical section through the lamp
shown in Figure 3 after the temporary bombard-
ing electrode is removed;

- Figure 5 is a vertical section through a 1um1--
nescent element embodying longitudinally ex-

tending partition means defining a plurality of
separate channels within the envelope in accord-
ance with my invention whereby multi-color and
travélling light effects may be accomplished;

Figure 6 is a perspective view partially in sec-
tion of a modified form of the device shown in
Figure 5;
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Figure 7 shows the lamp of Figures 5 and 6
arranged to produce travelling light effects;

Figure .8 is a perspective view of a sectional
lighting element comprising a plurality of lumi-
nescent elements embodying my invention
mounted in end to end relationsmp by means of &
novel connection; .

Figure 9 is a vertical. cross section through the
base of a device embodying my invention showing
how the same may be provided with a removable

. transformer so that any number of sections in se-

ries with one power outlet may be easily accom-
modated by simply supplymg a base having the
correct transformer base;

Figure 10 is a vertical section through the in-
termediate connections in the sectional lighting
element of Figure 8;

. Figure 11 is a perspective view showing the
use of a single section as a lighting unit; and

Figure 12 is< vertical section through the con-

nection at the top of the device shown in Figure
11.

The lamps are formed preferably of glass tub-
ing 11 provided with longitudinally extending
partition means 13 dividing the tube into a plu-
rality of parallel channels 15. The partitioned
member 11 may be made from standard glass
tubing by inserting a partition into the tube and
fusing its edges to the walls of the tube at 17,
as by means of heat, or the partitioned member
may be molded with an integral partition in a
mold provided with suitable removahle cores for
ferming the parallel channels m the finished
product.

Figures 3 and 4 illustrate a high efficiency dis-
charge lamp embodying my present invention and
operable from a low voltage source of electrical
power.

The lamp consists of a body 19 comprlsmg a
double channel tube, the upper end of which is
provided with & dome 21 which closes and forms
a connection between the upper ends of the chan-
nels. - The lower end of each channel of the pair
is sealed in the usual manner and provided with
an electrode 23 having a connection. extending
out of the tube to permit discharge producing
power to be applied between the electrodes. The
Jower end of the tube may be set in & base 25
of any usual or preferred cohstruction whereby
the lamp may be connected in a power outlet
socket, the base having terminals 27 adapted to
engage and form connections with the terminals
of the outlet socket. If the lamp-is to be used in
a high voltage circuit, that is to say, a circuit
providing electricity at sufficiently high voltage
to set up and maintain the discharge in the lamp,
the terminals 27 may be directly connected with
the outlet connections from the lamp electrodes
23, it being understood that the terminals 27
must be sufficiently widely spaced in the base
to prevent arcing therebetween. However, I pro-
pose to operate the lamp from a low voltage
source of electrical power and therefore the lamp

is preferably provided with a small transformer

having a suitable ratio, which transformer 29 is

" arranged in the base 25 and having the opposite
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ends of its primary winding connected to the
terminals 27, while the opposite ends of the sec-
ondary wipding of the transformer are con-
nected with the electrodes 23. The transformer
29 of :course may be formed in any suitable or

. convenient .manner, but I prefer to form the

75

transtormer as a so-called pancake coil device,

‘wherein %he primary and secondary windings are

arranged in the form .of filat inferwoven coils

1,074,888

which occupy a minimum of space in the socket
base. Of course, the exact ratio of the trans-
former 29 will depend upon the available voltage
in the house wiring circuit, and the dimensions
of the discharge channel 31 provided in the lamp,
it being understood that the voltage necessarily
applied between the terminals 23 to produce a
desired. brilliance in lamps of this general char-
acter has a definite ratio which varies in accord-
ance with the length and cross sectional area of
the discharge channel so that the size of the dis-
charge path provided in the lamp and the voltage
of the power supply will determine the ratio of
the transformer 29,

The parallel channels 15, as aforesaid, are con-
nected at their upper ends by .the dome shaped
portion 21 and form an inverted U-shaped chan-
nel. During the manufacture of devices of this
general character, it is necessary to bombard the
channel and the electrodes 23 by passing a high
voltage current through the tube between the
electrodes, in order to remove the impurities
therein.

In my present invention bombardment may be
accomplished by inseriing a bombarding elec-
trode 33 in the upper end of the dome 21, which
is preferably provided with an enlarged socket
35 for the purpose of actuating the bombarding
electrode. The discharge channe! 31 is then’
subjected to the action of an exhaust pump, in
order tc create a partial vacuum therein and
high tension electrical currents are passed
through the arms of the channel between the elec-
trode 33 and the electrodes 23. These currents
are maintained until the electrodes 23 are heated
just short of the melting point. This causes the
impurities in the electrode and also such impuri-
ties as may be clinging to the inner side walls
of the channel 31, to be dislodged. After the
bombarding current has been maintained for a
sufficient length of time, the channel 33 may be
flushed with dry air, in order to remove the im-

purities and the bombarding process repeated

until the channel 31 and the electrodes are thor-
oughly purified. The channel 31 is then filled
with a suitable gas, stich as neon, argen, mercury
vapor, etc., for the purpose of providing an ionized
path for the discharge created between the elec-
trodes 23 and through the channel 31. The
channel may be conveniently filled with gas
through an opening formed in the top of the
dome 21 and after the tube has been bombarded
and filled, the electrode 33 and the opening
through which the gas is introduced into the
channel 31 may be removed and the openings
sealed off to form a rounded point 37, as is well
Known in the glass blowing art, to form a sightly
finish for the element. The finished lamp is
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shown in Figure 4 and in shape is similar to the .

ordinary candle. In use the discharge exténds
in the channel 31 between the electrodes 23 so
that the entire unit is illuminated above the
base 25.

I have found that a device made as, shown in
Figures 3 and 4 of the drawings p;aﬁdes a de-
sired brillance of illumination with less consump-
tion of power than a similar iliumination gen-
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erated in discharge elements of the type herein- -

before provided. I believe this can be par-
tially explained by the fact that the parallel and
adjacent discharge channels separated by the
partition 13 conserve the heat generated by the

" passage of the discharge through the channel 31

and apply the conserved heat in promoting the
ionization of the gaseous discharge path In
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other words a part of the heat generated by the
discharge in both legs of the channel 31 is trans-
ferred to the partition 13 which is heated and
which in turn gives back the heat to the ad-
jacent legs of the discharge path. The element,
therefore, in and of itself heats the discharge
path to a greater.extent than devices heretofore
provided. Apparently, the heating of the gases
promotes ionization so. that the discharge is
maintained more easily through the more fully
jonized path with the result that less power is
required to maintain the discharge at a given
brilliance and ‘my invention contemplates the pro-
motion of efficiency in discharge illumination by
heating the discharge path. oo -

This heating of course may be accomplished
by any suitable means, but in the devices partic-

‘ularly illustrated herein, the heating of the dis-

charge paths is accomplished by arranging the

‘paths adjacently in a single element, the paths

being separated by a partition giving a maximum
heat transfer area between the paths so that a
portion of the heat generated and liberated in
one path may be ‘utilized to heat up the adja-

* cent path through the intervening partition..

A ‘more important reason why the illustrated

" invention promotes the operating efficiency resides

in the fact that the partition forms a condenser
between-the legs of the discharge channel, which
applies a reactive capacity effect upon the dis-
charge channel and improves the power factor
of the device. As & result of the improvement in
power factor, I have found that .the current
density in the discharge channel during operation
is much greater than the current density in &
straight channel of equivalent length and bore.
Furthermore, I have found that the current
density in the channels of the multi-channel
lamp during operation is larger at points remote
from the electrodes at which the actuating power
is applied. This is caused, I think, by the re-

active effect provided by the partition acting as .
- a condenser throughout the length of the dis-

charge device. The increased current density
moreover, when the device is used for a lamp,

_ produces increased luminosity. Devices embody-

ing my present invention require substantially
less voltage-to initiate the discharge than single
channeled lamps of equal length and bore and
this feature is of advantage since less complicated
and bulky equipment is required o operate the
dzavices embodying my present invention.

Another feature of advantage residing in the.

construction. hereinbefore set forth is the pro-
duction of a relatively wide luminous object with-

. out increasing the power consumption required
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' fot the illumination. ,The power necessary-to
\ pass a discharge through a given path varies ap-
‘proximately as the square of the cross sectiondl
- area of the path. 'The luminous effect produced.

by the device of my invention, however, extends
throughout the diameter.of the tube 11, the par-

- tition 13 being practically indiscernible when

the lamp is illuminated. Especially when the
‘lamp is viewed from a direction normal to the
plane of the partition 13, the partition is indis-
cernible. :

s I have therefore provided a lamp producing a .
_wide streak of light with a power consumption

substantially less than that required to produce
an equivalent streak with lamps of the type here-

_tofore provided. This advantage of course is

in addition to the several other advantages ap-
parent in my lamp and which include the ad-
vantages flowing from the provision of the lamp

_mercury vapor to produce a blue light.

3

capable of operation from a low voltage circuit, a

lamp operable from a socket as is the common

incandescent lamp and the advantages flowing
from the economy provided by heating the dis-
charge path and applying capacity reactance in
order to promote operating efficiency.

In Figures 5, 6 and 7 of the drawings I have
‘illustrated the use of a multi-channel tube for

the purpose of creating luminescent elements
capable of producing various sightly and eye
arrzsting effects, including a travelling light effect
and numerous effects produced by employing
gases producing differently colored lights in the

several channels of the tube as illustrated in.

Figures 5, 6 and 7, the luminescent element con-
sists of a tube 41 provided with longitudinally
extending partition means dividing the tube into
a plurality of parallel and adjacent channels 43.
The ends of each channel are sealed off and pro-

*vided with electrodes 45 so that each channel pro-

vides a separate. discharge path.- The ends’ of
the tube 41 also may be provided with sockets

- 47 whereby the electrodes 45 may be connected

in suitable electrical circuits.

The luminescent element construction just de-
scribed may be employed in producing a num-
ber of highly attractive and useful effects. -If the
element is made with two channels 43, the two
channels may be filled with gases capable of
creating light therein of different colors. For
instance, one channel may.be filled with neon
gas to. produce therein a red light, while the
adjacent channel may be filled with neon and
The Iu-
minescent element may. then be connected
through suitable switching apparatus to a source
of electrical power so that the channels may be
lighted alternately. When such a.luminescent
element is viewed from & direction normal to the
plane of the partition the element alternately
flashes red and then blue light throughout its
entire width and it is impossible to perceive any
shifting of the path. - '

Still another multi-color effect which can be

obtained with lamps of this general character is’

produced by twisting the partition so that the
channels 43 extend helically around each other
in the unit as shown in Figure 6. The unit may
be made with. either two or more twisted chan-
nels and a multi-color barber pole effect created.
Obviously a traveling light effect may be pro-
duced in the form having twisted channels by
exciting the channels alternately as hereinafter
mentioned in connection with the form shown in
Figure 7. o ' :

In Figure 7 of the drawings I have illustrated
the possibility of employing an element of the
type described to create a travelling light effect.
This effect may be produced with a unit having
two or more channels, although in the drawings
T have illustrated the accomplishment of the ef-
fect within a unit having two discharge chan-
nels. The travelling effect is accomplished by
dividing the outer surface of the tube 41 into
preferably equal sections by lines of demarca-
tion 49 and by painting out alternate sections of
the channels 43 by applying black paint or other

suitable pigment which will not pass the colored-

light rays, to the outer surface of the channels
43 between the lines 49 as indicated by the cross-
hatching 51 in the drawings. If an element so
prepared is illuminated by alternately discharg-
ing electrical power through the adjacent chan-
nels of the element, & travelling light effect as a
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streak of light moving a$ indicated in the spiral
line 53 will be created as‘an optical illusion.
Alternate or successive excitation of the gaseous
medium in the several channels may be accom-
blished by means of a flasher 87 comprising a
wheel of conducting material connected by means
of a brush contact to ohe side of the secondary 89
of ‘a transformer 91, the primary 93 is connected

as by means of the switch 95 with a suitable’

power source. The other side of the secondary is
or may be connected to the terminals 27 of the
electrodes 45 disposed at one end of the lamp
unit. The conducting wheel of the flasher may
be selectively .or alternately -connected through
brush contacts 97 and 99 with the several termi-
nals connecting the electrodes 45 at the ends of
the channels opposite from the electrodes which
are connected with the transformer secondary 89.
The brushes 97 and 99- bear upon the circular
periphery of the wheel, which carries an insu-
lating strip 101 so that the brushes alternately
engage the conducting portion of the wall and
are insulated therefrom at intervals during the
rotation of the wheel. *"While the brushes are
in electrical contact with the.conducting por-
tions of the wheel, the channels, with which the
brushes are electrically connected, will be ex-
cited and while the brushes engage the insulat-
ing strip 101, excitation of the channels will be
prevented. By disposing the brushes 97 and 99
at suitable intervals, the channels associated
therewith may be alternately and successively
excited. In these parallel channel forms, as

_well as in the candle form shown in Figures 3 and

4, the operating efficiency of the device is im-
proved it is thought by the capacity effect of the
integral partition 13, and the heat conserving
effect of having the channels separated by an
integral partition.-

In Figures 8-12, I have shown how the device
of my invention may be standardized so as to
operate lamps of different size from a single sock-
et. Standardization is accomplished by provid-
ing a unit element comprising partitioned mem-
ber 55 to provide adjacent discharge channels 57
with opposed ends sealed,and having suitable
electrodes 59 in their ends. The uppér and lower
ends of the elements are preferably secured in
housing sockets 61 of any suitable or convenient
configuration, but preferably cup-shaped as illus-
trated, the sockets at the lower end being pro-
vided with terminals 63 while those at the upper
end have terminals 65 formed to co-operate with
the terminals 63 and form an electric connec-
tion therewith. The terminals may.be of any

-suitable size, shape and configuration but pref-

erably are as shown in the drawings, i. e., the
terminals 63 comprise prongs while terminals 65
comprise sockets adapted to receive prongs to
make a detachable electric connection therewith.

. The electrodes 59 are each connected with a cor-
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responding pronged or hollow terminal 63 or 65
and the ends of the members 55 are secured in
place in the cup-shaped socket members with
suitable cement material 67.

With a number of such standardized elements,
a luminous sectional element such as shown in
Figure 8 may be assembled by simply arranging
the elements in end to end relation with the
abutting ends interconnected as shown in Figure
10 whereas the lower terminals 63 of an upper
section are engaged by the términals 65 of a
lower section. . )

In order to operate a sectional light of the sort
shown in Figure 8 from a standard or constant
voltage power outlet, I provide an adapter socket

1,974,388

67 as shown in Figure 9. This adaptéer consists of
a housing 77 provided with a pair of pronged or

'other suitable lower terminals 71 adapted to form -

a connection in a standard power outlet socket.
The terminals 71 are connected to the opposite
ends of the primary winding of a step up trans-
former 13, secondary winding of which is con-
nected to shaped terminals-75 set in the upper
face of the housing 77 in position to receive the
terminals 63 at the bottom of the lower most

80
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‘section of the assembled lighting element. Any .

number of sections may be employed in the

sectional element, the transformer 73 in the

adapter base as the proper ratio to supply power
at the necessary high voltage to operate the
sectional lighting element, it being understood
that the longer the path through which a dis-
charge takes place the higher must be the voltage
applied to the ultimate terminals. . ’

In Figure 11 and Figure 12, I have shown a
connector.-cap 79 for use in connecting the upper
electrodes 59 of a standard section when it is de-
sired to use the section alone to provide a light
unit operated from a power outlet. The cap 79
merely consists of a base supporting downwardly
extending terminals 81 electrically connected by
the conductor 83 and supported in position to en-
gage the upper terminals 65 of the section. The
cap may be provided with a knob 85 to facilitate
manipulation and improve appearance.

In Figure 8, I have shown ‘the uppermost sec-

-tion as comprising an element similar to the one

shown in Figure 4, but it is obvious that the stand-
ard section with the cap as shown in Figure 11
could equally well be utilized.

The capacity effect of the partition means is
particularly important in the sectional lamp ar-
rangements shown in Figures 8-12, since the effi-
ciency promoting reactive effect increases with-
the length of the discharge column so‘that length,
which in prior devices is of no advantage in the
promotion of efficiency, becomes a virtue in lamps
embodying my present invention.

. I donot claim herein the multi-channelled tub-
ing shown in Figures 1 and 2, nor the method of
making it since the same form the subject matter
of my co-pending application Serial No. 555,244,
filed August 5, 1931, now Patent No. 1,904,348,
issued April 18th, 1933; nor do I claim herein

the modifications shown in Figures 3 and 4, save -
in the combination illustrated in Figure 8, since

the same form the subject matter of my co-pend-
ing application Ser. No. 541,390 filed June 1st,
1931, now Patent No. 1,963,961, .

It is thought that the invention and numerous

of ‘its attendant advantages will be understood -

from the foregoing description and it is obvious
that numerous changes may be made in the form,

-construction and arrangement of the several

parts without departing from the spirit or scope
of my invention or sacrificing any of its attendant
advantages, the form hereinbefore described be-
ing a preferred embodiment for the purpose of
illustrating my invention. -

“ Having thus described my invention what I
cl%ixin as new and desire to secure by Letters Pat-
ent is: . ) '
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1.. A discharge illuminating element comprising -

translucent means forming adjacent discharge
channels extending longitudinally in the element,
means rendering portions of said adjacent chan-
nels. substantially opaque at staggered intervals
therealong and means for discharging electricity
through the adjacent channels in ‘succession,
whereby a travelling light effect may be created.

2. A discharge illuminating device comprising
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‘a translucent envelope ha.ving a plurality of adja-

10

16

20

25

cent longitudinally extending discharge channels,’

a gas glow medium in each channel, said chan-
nels each havihg spaced light transmitting por-
tions capable of transmitting sensible light to an
observer, said light transmitting portions of the
several channels being relatively staggered, and
means comprising electrodes for exciting the me-
dia in said channels successively.

3. A discharge illuminating device comprising
a translucent envelope having a plurality of ad-

‘jacent longitudinally extending discharge chan-

nels, a gas glow medium in each channel adapted,
when excited, to emit light of a desired color
characteristic different from the color of the light
emitted by the glow medium in another of said
channels when electrically excited, said channels
each having spaced light transmitting portions
capable of transmitting sensible light to an ob-
server, said light transmitting portions of the sev-
eral - channels being relatively staggered, and
means comprising electrodes for exciting the me-
dia in said channels successively.

4.. A discharge illuminating device comprising
a translucent envelope having a plurality of ad-
jacent longitudinally extending channels con-
taining a gas glow medium, said channels being

"-in relatively helically twisted relationship, and
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means comprising electrodes for exciting media
in the several channels.

5. A discharge illuminating device as set forth
in claim 4, wherein the gaseous medium in each
of the discharge channels, is adapted, when elec-

“trically excited, to emit light of a color charac-

teristic different from that emitted by the gaseous
medium in another of said discharge channels
when excited.

6. A discharge illuminating element compris-
ing an integral translucent envelope having a plu-
rality of adjacent longitudinally extending dis-
charge channels containing each a gas glow me-

. dium adapted when electrically excited to -emit

45

light having a color characteristic different from
that of the light emitted by the gas glow medium
in another of said channels, said channels being

" in relatively helically twisted relationship, and
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electrode means to electrically excite the medium
in the several channels.

7. A sectional lamp comprising a plurality of
elements electrically connected together in end to
end relationship, said elemerts comprising each a

tubular element of translucent material having-

longitudinally extending partition means divid-
ing the member into a plurality of adjacent lon-
gitudinally exténding channels, sealing means at
the opposite ends of the tubular member for seal-
ing the channels thereof, a gaseous atmosphere in
each channel adapted to be electrically excited to

glow and spaced electrodes for electrically exciting

the gaseous atmosphere in each channel, means
to detachably electrically connect one of the elec-

" trodes of each channel with an electrode of the
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channel of an adjacent seétion element whereby -

corresponding channels of adjacent section ele-
ments may be electrically connected together in
series and electrical connector means operably
associated with the free ele¢trodes of the end most
sections of the series whereby to connect the series
with a source of electrical power.

8. A sectional lamp comprising a plurahty of A

elements electrically connected together in end to
end relationship, said elements comprising each a
tubular element of translucent material having
longitudinally extending partition means dividing
the member into a plurality of adjacent longitudi-
nally extending channels, sealing means at the
opposite ends of the tubular member for sealing
the channels thereof, a gaseous atmosphere in
each channel, electrodes for electrically exciting
the gaseous atmosphere in each channel, means

‘to detachably electrically connect one of the elec-

trodes of each channel with an electrode of the
channel of an adjacent section element whereby
corresponding channels of adjacent section ele-
ments are electrically connected together in series,
electrical connector means detachably associated
with the free electrodes of an end section of the
series, said connector means comprising a tubular

envelope formed to provide a sealed U-shaped
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channel having arms separated by integral parts-

of the envelope forming a partition between said
arms, said U-shaped channel containing a gases
ous atmosphere adapted to be electrically excxted
to glow and an electrode in the extremity of each

_arm of the U-shaped channel, and means to elec-

trically connect said electrode with the free elec~

106

trodes of the end-most section of the series, and 319

means to connect the free electrodes of the-section
at the opposite end of ‘the series in ah external
electrical circuit.

9. A sectional lamp consisting of a plurality of -
elements electrically connected together in end to
end relationship, said elements comprising each a
tubular element of translucent material ‘having
longitudinally extending partition means divid-
ing the member into a plurality of adjacent lon--
gitudinally extending channels, sealing means af,
the opposite ends of the tubular member for seal-
ing the channels thereof, a gaseous atmosphere in
each channel to be electrically excited to glow, and
spaced electrodes for electrically exciting the
gaseous atmosphere in each channel, means to
detachably electrically connect one of the elec-
trodes of each channel with an electrode of the

channel of an sdjrcent section element whereby.
_corresponding channels of adjacent section ele-

ments may be electrically connected fogether, and
means to electrically excite the gaseous atmos-
phere in said adjacent channels whereby the.
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reactive effect provided by the partition means, -

acting as a condensér between the adjacent chan-
nels may improve the operating emclency of the

device.
ROBERT E. BARCLAY.
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