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1

This invention relates: to
discharge device. . . . . o
‘The. primary- object of the -present invention

is to provide &

sections of transparent dielectric material in face
to face relationship, . the. inner face of .at. least
one of the sections being provided along an in-.
termediate portion of its length with one or more
longitudinally extending channels deflning in co-
operation with the .inner face of another section
one:or more gas receiving. passageways.. .. ...

nother object of .the present invention. is to

provide -a luminous. electrical discharge device

having a closed gas chamber which is formed by
securing together of a pair of complemental longi-
tudinal .sections of . transparent -dielectric mate-

rial in: face to face relationship, the: contiguous

faces of the sections being provided along an-in--

termediate portion of .their length with .one or

more . longitudinally - extending channels:.regis- .

tering with each other: to form: one or more hol-
low gas receiving passageways. ‘ :

provide ; a- luminous electrical  discharge. device
having -a closed gas chamber including. one or

more - longitudinally extending -hollow -gas . re-

ceiving : passageways: and having means for in- -

troducing a gas into said passageway or passage-
ways. . :
A still further: object

of the present invention

is to-provide a: luminous. electrical discharge de-.
vice which is simple and -sturdy. in .construction,

and. highly efficient in operation.’
.Other objects and features of

novelty. will be

.apparent from the description taken in conjunc-.

tion with the drawings in ‘which: :

Figure 1 is an exploded perspective view, with -
a part broken away, of the luminous. device ac-

cording to the present invention:.. .. ... :

‘Figure 2 is an enlarged transverse’ sectional

view with a part broken away, of the channeled

sections of the closed gas chamber of the device. ‘“

] a modi-
fied form of the luminous:device of the present

of Figure 1, but in assembled relation..
Figure 3 is a front elevational view: of

invention. :

“Figure - 4. is a: perspective. view, ‘with. a part
broken away and in:section, of another form: of.
the. luminous device of the present invention. .. . :

Figure 5 is a transverse sectional view of an- .
other modification of the channeled sections com- :

prising the closed gas chamber of the device of

the present invention.

a iiu‘n'xinous., electrical .

. luminous electrical discharge de-
vice having a closed gas chamber which is formed -
by securing -together of .at least two longitudinal .

A further object.of the present iﬁventibq isto
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Figure 6 is a transyerse sectional view of an-.
other form of the channeled sections comprising ,
the closed gas chamber, of the luminous device,
the dotted lines. indicating the different. con=
s . figurations the res ctive sections .may take. . .
" Figure 7 is a.transverse sectional view of an-
other formi.of the channeled sections comprising :
the closed gas.chamber of the. Iuminous, device. .

Figure 8 is a transverse sectional view of still-
another form of the channeled sections compris-
ing the closed gas chamber of the luminous de- .
vice.. .. . . O
_Figure 9 is an end elevational view, partly in .

section, of another form of the lumjnous device .
16 of the present invention.-: T PR

Figure 10 is & .front elevational view of the .

luminous device of Figure.9.. SFTR

10-

Figure 11is & transverse sectional View of the
Juminous, device of the form shown in Figures

90 9 and .10, suspendingly supported, the dotted

" lines indicating the different configurations the
supports may take. . . . . -
Figure 12 is a transverse sectional view of.a .

further form of the channeled sections.compris- ;
ing the closed gas chamber of the luminous de-

‘Figure 13 is a transverse sectional view of.a.
further form: of the channeled sections compris-
- ing the closed gas chamber of .the 1u us. de-
80 vice. o T U
Pigure 14 is a transverse sectional view .of a
still further form of the channeled sections com-.
prising the closed gas chamber.of the luminous,
Qovice, o DR
35  Referring to Figure 1, the numeral .10 desig~ .
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‘nates. a Jongitudinal section of ‘transparent di-
electric material, like glass, or similar plastic ma>-.
terial, having on its inner face thereof 2 plurality.
of . longitudinally. extending ‘channels 11, said .
channels being arranged along. an intermediate

" portion of the length of said section and ter-

minating short of the opposite. ends. thereof. .

Atranged in face to face relationship. with re-
spect. to the_ longitudinal section. 10 is.a longi- .

tudinal section {2 made of like transparent di- .

electrlc’,material,,said;s'e,‘c'tiqnlbei'ng'i)’rovid'ed’;vviﬁh,,
a plurality of longitudinally extending channels
13, said channels being arranged along ‘an ‘inter-.
mediate_portion of. the length of the section 12
50 and terminating short of the.opposite ends there-. .
""of. . The longitudinally extending channels (1.of.
the section. 10, define in- cooperation with the.;
longitudinally extending channels 13 on the in--.
ner face of the section (2 gas receiving passage-. :
ways (4, as.shown in Figure 2. .Mounted on each,,
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: 3
of the ends of the section 10 and carried thereby
are electrodes {5 and 16 through which an elec-
tric potential is applied to the device, said elec-
trodes being adapted to be connected. for. this
burpose by means of wires 17 and 18 to a suitable
high voltage source of electrical energy, such as
for example, a transformer. The section 10 is
provided with a.transversely disposed.groove 19 .
adjacent an end.of the plurality of longitudinally -
extending channels {1, said groove extending from

one side face of said section and terminating at.,..

a point adjacent the wall of the innermost chan-

nel. The section 12 is likewise: provided with:a

complemental transversely disposed  groove 207
adjacent an end of the plurality of:longitudinally .
extending channels 13 and extending from one
side face of said section and:terminatingigt .o
point adjacent the wall of the innermost.chan-,
nel.. The grooves 19 and-20, when channeled in:"
ner faces of the sections 0 and 12 are assembled
in~face to-face ‘relationship, -register -with each
other to form an opening; said opening constitut- -
ing the means: for introducing a gas:like -a rare
gas,’into’ said’ passageways;" "The inner: faces of -
the respective sections-as thus assembled are not -
only secured together at their ‘ends ~and along
theirlongitudinal sideedges-to form a'leak-proof
unitary structure, but also asclearly illustrated in
Figure 2, are secured together in’ their - Tongi-
tudinal regions of contact between the ‘gas-receiv-
ing passageways ‘14" to* thereby isolate said pas-
sageways transversely from edch other and pre-
vent -diffusion of ‘gas ‘therebetween. This may
be-done by means of cement or hy “fusion; and
as shown in Figure 2, the sections:are secured -
together by means of a-cement 21.' It is to be
noted, that the sections may-be cast and made of ’
plain transparent dielectric material ‘'or made’ of .
such:material'which'has been colored. “The por-
tion 6f the-assembled sections ‘defined: by: the gas
receiving passageways constitute what’ is"herein<
after termed a closed gas chamber. "The.passage~ "
ways in such closed gas chamber, are for the elec-
trical’ “discharge ‘therethtough, ‘such ‘discharge .
takihg a course which changes at'fréquent inter-
vals, causing changing luminous lines, to appear .

in’the device. _ L

The'luminous device may be formed of a plu-
rality-of sectional units, Figure 3; each unit being
neled longitudinally ex-

formed of a pair.of chan
tending sections as above ;
with Figires 1 and 2, but 5o, shaped’ that when

assembled in end’to end relation’ they form a de-
vice providing s closed gas chamber having a™
plurality of tortuous passageways. extending 1o
gitudinally therethrough. . Mounteéd: on each of
the.ends of the device are electrodes 22 and 23
which are adapted to be. connected by means.of -
wires. 24 and 25 to s stitable high voltage source.”

described in connection

of ‘electrical energy. R
In"Figure 4 there is shown 3 luminous: device
of the present invention whereili the device em-
bodies a pair of units,arr
each unit being formed of a pair of complemental .
longitudinal ‘sections of. ‘transparent . dielegtric
material arranged in face to. face, relationship,
the-contiguous'faces of the séctions being provided
along an ‘intermediate portion’ of their’ length
with the longitudinally extending channels regis-
tering “with - each “other' to form a ‘closéd: gas -
chamber having a plurality of hollow "gas.receiv-. .
ing passageways extending thereslong, but with
the opposite ends of each section being t ned in- -
wardly-at right-angles with réspect-to the chan-’

neled-portions-thereof.  In‘this-device the means
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rranged in tandem relation, ™

4
for introducing the gas into the passageways for
each unit 26-and 27 takes the form of an opening
28 extending from one side of one of the right
angled ends of the respective units into a cut out
5 portion 29 forming a space which is in communi-
cation with the complemental ends of the longi-
tudinally extending passageways 30. The elec-
trodes, carried by the abutting Tight angled ends
of the tandem arrangediunits are connected to-
The other right angled end
:0f.the unit 26 carries an electrode 33 which is
‘adapted to be connected by means of a wire 34,
“to-a highlvoltage.source of electrical energy. The
-other right angled end of the unit 21, not shown,
15 -likewise. carries,.an electrode and wire for con-
" nection to the source of electrical energy.
sl Asishewn:in <Figure. 5, the closed gas chamber
.-0f the luminous device comprises s plurality of
“longitudinally extending..passageways arranged
20 in juxtaposed relation, each of the passageways
being ‘formed- of “a-pair-of “longitudinal sections
of transparent dielectric material-'secured ‘to-
gether in-face to face relationship, the contiguous
faces of‘éaeh of said seetions ‘being provided with -
25 a single longitudinally extending ‘¢channel in' reg-
istry 'with ‘each’-other to form-a single hollow-
passageway: -In-this figure, the ‘elosed:gas chamw~
bér-inclides passagewsys 36, /37,38, -39, 40;:4("
and- 42; arranged:in‘juxtaposed: relation, each -6f
30+ such’'passageways Being. of+a ‘different: shape and -
of a differentcross‘seetional:area, R AR
“InFigure 6, the closed  gas ‘chamber-of ‘the *
luminous dévice comprises a:longitiidinal: section
. 43-0f the shape shown"in-such figure and hav- :
85" ing-an’ inner‘face provided with g - plurality 6f :
longitudinally extending channels 44 of the same-
shape ‘and:size intermediate its opposite -ends -
thereof, and- a-complemental longitudinal section :
46 of'the:shape of ‘eitherthat shown-in‘fulllines -
40 or-of ithe shapes shown in- fd?otted'*lines;and, ‘hav-
ing an“inner face-provided with ‘a - plurality of -
longitudinally-extending-ehannéls 46:6f like shape
and-size'as that of those 6f the channels 44 of the -
section 43. The sections*#3-and 45-when'assem=
“hled:in“such- manner-that: the channeled:face of
the-one section'isin registry with the complemen- -
talchanneled face of-the ‘other. ssetion and se~:'
cured-to:each- otherithere is formed-a clossd gas’
chamber having 2 plirality: oftlongitudinally ‘ex~
~ tending- passageways ‘therein of ‘the “samie:cross-
sectional area and shape. o
‘Reverting  to“Figure 7, the .¢losed gas ‘tham-
ber:ofithe umineus -electrical ‘discharge - device
isifermied by securing togéther-two longitudinal
-sections 47 and 48:6fittansparent- ditlectric ma- -
terial:in face to'face rélationship; The inner face
of “seetion 47 ‘is-provided, intermediste’ its eens -
tral portion, with a countersink 49, said counter-
sink'having a:plurality: of longitudinally extend-
‘ing‘channels:50:therein, ' The'inneriface 6f sec- -
tion 48 complemental:tothe ehanneled "face -6f
section 4T is'flat-and-is:received within the coun-~
tersink. 49! andisupported therein. “When the flat/
_innersface:.of .section:48 is'in-registry within:the
“countersink :49-/0f {the-inner=faee 'of Section: 47
there:is/formed ‘a.elosed  gas chamber having'a _
plurality <of longitudinally':extending’ passage- -
ways therein. RS
‘In'iFigure 8, ‘the closed 'gas-chamber 6f 'the
“luminous deviee:is:formed by -seeuring together -
two longitudinal'sections'50 and'5 1 of transparent -
dielectric ‘material-in ‘face to'face  relationship, ‘
but“in this*form the’inner’face ‘of the, section
.- 80is-only-provided* with ‘s plurality of longitudi-
75" nally extending channels” 52;" while the com- "

10 gether with a wire 31.
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5.

plemental dnner: face of+the:section 5 is'-flat:

When the respective inner: fages of the sections'.

50 “and; ;5 are “assethbléd. in-abutting relation
there is formed. a closed. gas chamber having a
plurality of longitudinally extending passage-
ways-therein. -+ 7 e I

As for Figures 9 and 10, such figures show &
form of the:luminous electrical discharge device
wherein the closed gas chamber 53 is of circular

shape'and interiorly thereof are a plurality of-

longitudinally -extending ‘passageways 54, 'the
said chamber being- supported upon a pedestal
55; -~ As clearly-shown -in- Figure~9, the closed
chamber 53-comprises a pair of longitudinal sec-
tions -haying -the- channeled faces thereof ‘ar-
ranged in-face to face-relationship and secured
together.
. Figure 11 shows a form of the luminous elec-
trical discharge device in which the closed gas
chamber 56 is of the same structure as that
of Figures 9 and 10, but having the device mount-
ed in a suspended support 5T of a configuration
shown in such figure.

As for Figures 12, 13 and 14, the closed gas
chamber of the luminous device includes only
a single longitudinally extending passageway. In
Figure 12, the closed gas chamber is formed by
securing together two longitudinal sections 58 and
59 of transparent dielectric material in face to
face relationship. The inner face of section 58 is
provided with a single longitudinally extending
channel 60. The complemental inner face of sec-
tion 59 is likewise provided with a single longi-
tudinally extending channel 61. The sections 58
and 59 when assembled in such manner that the
channeled face of section 58 is in registry with
the complemental channeled face of section 59
and secured together there is formed a closed
gas chamber having a single longitudinally ex-
tending passageway therein, In Figure 13, the
closed gas chamber of the luminous electrical dis-
charge device is formed by securing together two
longitudinal sections 62 and 63 of transparent di-
electric material in face to face relationship. The
inner face of section 62 is provided intermedi-
ate its central portion with a countersink 64,
said countersink having a single longitudinally
extending channel 65 therein. The inner face
of section 63 complemental to the channeled face
of section 62 is flat and is received within the
countersink 64 and supported therein. “When
the flat inner face of section 63 is in registry
within the countersink 64 of the inner face of
section 63 there is formed a closed gas chamber
having a single longitudinally extending passage-
way therein. In Figure 14, the closed gas cham-
ber of the luminous device is formed by secur-
ing together two longitudinal sections 66 and 67
of transparent dielectric material in face to face
relationship, but in this form the inner face of
section 66 is only provided with a single longitu~
dinally extending channel 68, while the com-
plemental inner face of the section 67 is flat.
When the respective inner faces of the sections
66 and 67 are assembled in abubting relation
there is formed a closed gas chamber having a
single longitudinally extending passageway
therein.

Tt will be understood that in the forms of the
juminous device wherein the closed gas chamber
includes a single Iongitudinally extending pas-
sageway, the application of the electrical poten-
tial thereto causes a constant glow of the single
column. of gas confined therein whereas in the
forms of the luminous device which include a
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6 :
closed: gas-chamberihaving a plurality of: longi~:
tudinally.extending :passageways the application
of the electrical potential thereto causes an-inter-:
mittent -and:sequential glow of the several:col-.
d.in the respective passage-:

"1, A luminous electrical discharge device hav-.
ing a_closed low-pressure gas chamber cOmpris-.
ing at least two.longitudinal sections of trans-.
parent ‘di-electric ‘material “secured together in’
face-to-face ‘relationship, the inner face’ of 'at-
least -one ‘of said--sections-being provided- with
a ‘¢Hannel - adjacent - each end “and’ being Ppro-
vided ‘along an‘intermediate portion-of its length-
with at least two longitudinally-extending chan-’
nels communicating at their ends with said end
channels and defining in cooperation with the
inner face of another section at least two gas-
receiving passageways, the inner faces of said
sections being sealed together in their longi-
tudinal regions of contact between said passage-
ways to isolate said passageways from each other
and prevent diffusion of gas therebetween trans-
versely of the gas chamber, and an electrode
mounted in each of said end channels for apply-
ing an electrical potential to said device.

2, A luminous electrical discharge device hav-
ing a closed low-pressure gas chamber compris-
ing at least two longitudinal sections of trans-
parent di-electric material secured together in
face-to-face relationship, the inner face of at
least one of said sections being provided with
a channel adjacent each end and being pro-
vided along an intermediate portion of its length
with at least two longitudinally-extending chan-
nels communicating at their ends with said end
channels and defining in cooperation with the
inner face of another section at least two gas-
receiving passageways, the inner faces of said
sections being sealed together in their longi-
tudinal regions of contact between said passage-
ways to isolate said passageways from each other
and prevent the diffusion of gas therebetween

5 transversely of the gas chamber, means on said

chamber for introducing a gas into said passage-
ways, and an electrode mounted in each of said
end channels for applying an electrical potential
to said device. )

3. A luminous electrical discharge device hav-
ing a closed low-pressure gas chamber compris-
ing a pair of complemental longitudinal sections
of transparent di-electric material secured to-
gether in face-to-face relationship, the inner
face of at least one of said sections being pro-
vided with a channel adjacent each end, the
contiguous faces of said sections being provided
along an intermediate portion of their length
with at least two longitudinally-extending chan-
nels communicating at their ends with said end
channels and registering with each other to form
at least two hollow gas-receiving passageways,
the contiguous faces of said sections being sealed
together in their longitudinal regions of contact
between said passageways to isolate said pas-
sageways from each other and prevent diffusion
of gas therebetween transversely of the gas cham-
ber, and an electrode mounted in each of said
end channels for applying an electrical potential
to said device. : .

4. A luminous electrical discharge device hav-
ing a closed low-pressure chamber comprising a
pair of complemental longitudinal sections of
transparent di-electric material secured together
in face-to-face relationship, the inner face of
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at:least:one ot said seetionsi beingiprovidediwith:
a:channel adjacent each:end; the contiguous‘ faces:
of.ssaidiisections heing: prov1ded alohg ansinters:
medigte vportion of their : }ength with'at least

two' longitudmally-extendmg channels'communi=- &

cating at their ends with said end channels -and:
registering with each other to form at‘least'two
hollowgas-receiving passageways; the. contiguous
faces of said sections:'being sealed together in
their longitudinal regions of. contact hetween said
passageways. to .isolate .said .passageways. from
each. other and prevent.. diffusion of gas therebe-
tween .transversely .of the.gas. chamber, means
on:said .chamber for. introdueing:a;gas. into said
Dassageways, -and. .an.electrode ‘mounted.in--each

8-
of :said end:channels:for; applying an electrical:-
potentlal to sald ‘device.© -
. - CLARENCE:H.\VAN ORDEN
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