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This invention relstes to improvements in elec-
discharge devices and more particularly
to luminous gas-filled electrical discharge de-
vices and has for its main object to provide a
device of this character in which the discharge

ts the
or o
well known that a luminous electrical dis-
can be in a rarefled gas con-
in s discharge-tube by applying a suffi-

tly high voltage to the electrodes.

When this type of electrical discharge through
a gas is employed in luminous signs now in ex-
tensive use, the gas pressure in the tube is usually
adjusted to give a uniform steady glow which

E

appearance of mpvlng luminous

|

It

&

gases, that are confined in a transparent con-
tainer, may be altered in a striking manner, when
such container is filled with granules or-dielec-
tric and insulating material such as glass or

b

invention is fllustrated in the accompany-
drawing, wherein:

. 1 shows a luminous tubular discharge de-
in side elevation, in which my invention is
bodied. : :

E%E

Fig. 2 fllustrates the same in vertical longitu-

dinal section.

89 Mg 3 shows a cross-sectional detail through
the same, the section being taken on the line 3—3
-of Mg. 3. ]

Plg. 4 flustrates the invention in a slightly
. modified form of tube. -

g8 Mg. 5 shows a cross-sectional detail through

the same as viewed on the line 5—38 of Fig. 4.
Fig. 68 fllustrates another embodiment of the

invention. )

-Fg. 7 shows a cross-sectional detail through
the same as viewed on the line 7—1 of Fig. 6, and

Fig. 8 illustrates another shape of tube in which
my invention is embodied.

: Re:erﬂn'sparﬂcululytomgs;‘l,zmdsm

numeral {0 designates a transparent contalner,

4s Which in the present instance has the form of a
~ cylindrical glass tube, provided on the interior
thereof, near each of its opposite ends, with elec-
trodes |1 and 12 and suitable lead wires 13 and
14 whose inner ends are connected to-sald elec-
80 trodes. These lead-wires are sealed into the
tubes vacuum-tight and serve to connect the
electrodes with a current-supply through a suit-
able transformer 18§. X
The tube 18 is practically filled with dielectric
88 or insulating material in the form of granules i8§.

March 29, 1932, Se-
Applicatien fer
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Theése granules or particles with which the
tube is fllled may be composed of quarts, glass, or
any insulating material which is not destroyed
under the imfluence of the electrical discharge,
and they may be of any geometrical shape with §
either smooth or irregular surfaces. If glass or
some other insulating ceramic material is em-
ployed, it may have the form of beads or of frag-
ments obtained by crushing larger pleces of the
material. 10

Colored granules may be employed if desired
to produce different effects. ’

One of the most advantageous materials, from
a cost point of view, is pure quartz sand, known
as Ottawa .sand, which may be obtained in a 18
variety of sizes with almost spherical grains.
The rounded form of these grains is of some ad-
vantage because it allows the sand to readily flow
into bent tubes during the process of manufac-
ture and this particular quartx sand has low ab- g0
sorptive power for gases. This is important in
case the gas to be employed is one of the rare
‘gases of atmosphere, such as neon, whose lumi-
nous properties are extremely sensitive to any
gaseous impurities which might escape from in- 28
radequately-outgassed granules during the opera-
tion of the tube. B

The tube containing the granules is evacuated,
then filled with a gas at reduced pressure and
finally sealed, the teat (7 indicating the point 3p
at which these operations take place.

All of these operations are well known to those
familiar with the manufacture of discharge tubes
and therefore form no part of the present inven-
tion.
.,Thekindofmemployedmwﬂsobevnﬂed.”
as it 1s known that neon gas will produce a differ-
ent colored effect from that. which helium gas
will produce so that various colored effects may be
produced according to the nature of the gas 44
employed. '

By the use of granules as a filller, the free gas
spaces existing between the granules constitute
a large number of tortuous channels or paths
through which the discharge might pass. In
practice, however, the discharge apparently fol-
lows only a few of the numerous available chan-
nels so that instead of all the channels and spaces
between the granules being filled with a uni-
form steady glow, & smaller number of tortuous
and brilliantly Juminous veins or filaments ap-

pear.

The discharge passes most readily along the
inner surface of the transparent discharge-tube
and follows an extremely crooked or xig-zag path 88



10

"toproducethe
. -be gained by means of the structure shown in .

effective in advertising displays in attracting at-

-tention. . .
produced without resorting -

The effect is thus
totheuae‘oranymtdnngormechammdevwes
appearance of motion. L
A lighter construction of discharge-tube may

Figs. 4 and 5, wherein, 18 designates an outer
trnnspnrentclmtlxbeinwhlchthereu_formed
or located an inner central tube |
and

i
opposite ends of the tube, and a lead wire (3 may
enter the tube at one end and be attachied to the

electrode 1. ‘At the opposite end, the tube I8

inner tube for some of the discharge to run
along the outer wall of the inner tube where it
csnnotbereadﬂyseen.owlngtothelnterpodﬂm
ofthegmnulubetweenthetubes,andlﬂndth&t
the effect is prevented by providing an inner tube
2l,oranirresmarshapewlthaseneso! annular
enlargements 22 as shown in Figs. 6and 7. In
this form the path along the central tube is long,

'dnetotheenlargunents,andthereforethedis-

charge will follow the shorter path along the in-
ner wall of the container. The distance between

55 theinnerandoutertnbepfl'lgsAmdSmbe

channels between the electrodes for the passage
of the between the electrodes. -
2. An -electric . e device a

" the effect of moving luminous veins i the sans

. 4. An electric discharge. device comprising a
trmspnrentoutertubewlthamthereln,anin-
ner tube spaced from the outer tube, a granular
mlermlaidspgoebetﬁeentheouterandinner
and spaced electrodes in the outer tube.

5. An electric ‘discharge device comprising a
trmmrentoutertubewlthamthereln,anm-
ner tube spaced from the outer tube, sald inner
tube having enlargements at spaced intervals,
spaced electrodes in the space between the outer
mdinnertubesnndagmnula.rmlerlnsaldspace
between said electrodes. . - o

6. A luminous electric discharge ‘device com-

prising a closed glass tube containing a rare gas

’mdhavingdnelectrodeateachend.andaﬂller

in the tube between said electrodes composed of
granules of insulating material of substantially
bead-like form to provide: spaces around the
granules for the movement of the 8as and af-
fording tortuous electrical discharge  passages
throughthatpnnofthetubecontainmgthe

RICHARD E. VOLLRATH.

L od

40

43

50

B3




