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T all whom it may concern:

Be it known that I, Girorees CLAUDE, a
citizen of the Republic of France, and resi-
dent of Boulogne-sur-Seine, France, have in-

vented new and useful Tmprovements 1 or
Relating to Neon-Tubes, which improve-

ments ave fully set forth in the following
specification.

It is well known now that the maximum
degree of luminosity which neon possesses
can only be obtained in the lighting tubes
if the gas is in a highly pure condition. Ac-
cording to n known process, this high degree
of purity may be obtained by providing the
tube with one or more receptacles contain-
ing charconl; and when the tube has been
freed from its impurities by the nction of
vacuum and current, and then ‘has been
charged with neon to the desired degree and
sealed, the receptucle, or receptaaes, are
plunged into liquid air and o current passed
therethrough. Under these conditions, und
owing to diffusion, all the impurities freed
by the passage of the current between the
electrodes, are gradually deposited upon the
charcoal, and, after a greater or less length
of time, the tube is finally completed. Now
diffusion, liowever, acts very slowly, and this
slowness increases rapidly when the pressure
‘nereases and the diameter of the tubes de-
creases. Forming a tube having a diameter
of 7 millimeters and charged with neon un-
der a pressuve of 10 millimeters in cold con-
dition, is practically impossible. :

The present invention has for its object
to im{)rove these conditions of formation, by
completing or veplacin the action of the
diffusion by bodily, an repeatedly displac-
ing the ntmosphere of the tube toward the
purifying chambers or receptacles.

By using charcoal receptacles having a
capacity such that the quantity of neon in-
closed therein rvepresents several times the
quantity contained in the atmosphere of the
tube, and by passing the current through in-
termittently, the results will be improved
considerably, because under these conditions
the heating and the cooling of the gas in
the tube bring about a very appreciable res-
piration, so to speak, between the tube and
the charcoal, and conversely. This method,
apart from the fact that the gaseous dis-
placement affects each time only a fraction
of the atmosphere, has the drawback that
since the impurities are liberated only upon
the passage of the current, the portion of the

atmosphere which is driven back is almost
pure neon, while the impurities accumulate
in the remaining portion. This method, al-
though adequate for tubes having a large
dinmeter, is not sufliciently rapid for small
tubes. This is particularly true in the fre-
(Huently oceurring case where the passage of
the current, notwithstanding n very strong
trentment before the charge of neon, liber-
ates considerable quantities of impurities,
producing a blue light whose spectrum has
a lnminous base which shows, in addition to
the hydrogen lines, certain special lines the
ensiest to be observed being $16.5 line. In
this case, and with tubes having a diameter
of 6 or 7 millimeters, the formation may be
prolonged to a very great extent in spite of
the use of a plurality of charcoal receptacles,
and thus involves an expenditure of current
and liquid air, stornge of material, and con-
siderable expense incurred for supervision.

According to a more effective method, dif-
fusion is completely abandoned ns a means
for the transport of the gaseous molecules;
and the passage of the current is no longer
relied upon to convey the impurities towa rd
the purifying chamber, but is employed
solely for liberating the impurities. In this
case, the tubes, previously charged with the
desired quantity of mneon, are formed by
exclusively utilizing physical or mechanieal
means which permit the rapid displacement
of the entire impure gaseous contents of the
tube, instead of merely a small portion there-
of, as aforesaid, toward the purifying cham-
ber, and conversely. The purifying chamber
or chambers will most frequently comprise »
receptacle or receptacles made of col({) char-
coal, but they may also contain suitable chem-
ical re-ngents such as magnesium, lithium,
cither heated or not, and so on. The entire
impure atmosphere thus comes into contact
with the purifying material, is freed from
its impurities thereat, and returns in a puri-
fied condition to the tube where it is again
charged with impurities, under the action of
the current; and the cycle is completed.
These steps may be carried out as rapidly as
desired, the formation of the smallest tubes
under the highest Xressnre being thus ren-
dered very rapid. As will be explained here-
inafter, it is even possible to create in the
tube a real circulation extending over sev-
eral times the capacity of the tube and deal-
ing only With the proviously-charged gases,
because no extraneous gases can be 1ntro-
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duced sincé there is no communication with
the outside atmosphere.

In the accompanying drawings Figs. 1 to
5 show several ways In which the process
according to the present invention may be
carried out.

One method of carrying these displace-
ments of the impure atmosphere into effect
may be renlized, ns indicated in Fig. 1, by
»roviding a source of cold more intense than
}iquid air such as, for example, liquid hy-
drogen. The tube T to be formed is pro-
vided with the charcoal receptacle R, and is
pubjected as usual to the action of the
vacuum and currvent, and then charged with
such a quantity of neon that after immer-
gion in liquid air, the pressure will be ade-
quate. Current is again passed through, as
soon as possible; and when the gas has again
become impure, the vessel. V' filled with
liquid hydrogen is substituted for the vessel
V filled with liquid air in which the char-
coal receptacle is immersed. The gas is then
rapidly absorbed and when, in_turn, liguid
nitrogen is substituted for hydrogen, pure
neon is evolved, while the impurities remain
in the charconl. After the operation has
been repeated - suflicient number of times,
the tube is formed and may be sepnrated
from the charcoal.

No liquid hydrogen is required to estab-
lish a circulation of pure neon through the
tube, as this has been rendered possible for

the fol'owing reasons:—It has been ob-

served that at the temperature of liquid oxy-
gen, the chareonl can still retain with a
sufficient teuacity, the impurities freed when
the tube is treated; for 1nstance, hydrogen
hydrocarbons and the like. The quantity o

neon which the charcoal can retain at a given
pressiire, however, is about three times less
than that at the temperature of liquid nitro-
gen. One way of utilizing this property,
consists as shown in Fig. 2, in providing the
tube to be formed with two charcoal recep-
tacles R, R’ located at its ends. The tube is
purified by the vacunm pump and current,
then charged with neon to tﬁe desired ex-
tent and closed, and then one of the recep-
tacles is plunged into liquid oxygen and the
other into liquid nitrogen. After a few mo-

‘ments, the positions of the two receptacles

are very rapidly reversed, an additional re-
ceptacle of liquid being used if necessary, in
order to effect the snbstitution. A consider-
able quantity of pure neon is evolved in the
tube, and moves from the oxygen to the
nitrogen; then the current may immediately
be passed through to free the impurities.
The receptacles are again reversed, the cir-
culation taking plce in the opposite direc-
tion, and so on until purification is com-
pleted. In either of these methods, it is
obvious that other cold-producing materials

- may be used.

1,189,664

'The charges of neon may be effected when
the charcoal receptacles are already im-
mersed in the liquid air, (Fig. 8); and in
this case, it is advisable that the gas should
be introduced by a suitable pipe ¢ through
the bottom of the receptacle, so as to traverse
the cold charcoal and give off its impurities
before reaching the tube. Owing to this ar-
rangement, no disturbances are caused by
air entering through valves or the gage,
should the Intter be maintained on the tube
until entirely isolated. The above-described
physical means for displacing the gascous
ntmosphere may be replaced by suitable me-
chanical means combined, if necessary, with
a chemical purifying means.

Tig. 4 illustrates one way in which a proe-
ess similar to the liquid hydrogen process
above-described, can be carried into effect.
By lowering the container B, the sphere C
is emptied of its mercury, the capacity of
this sphere being large relatively to the
volume of air contained in the tube T. This
air is therefore caused to traverse the cham-
ber or space D filled with suitable purifying
materials, such as cold charcoal or caleium,
lithium and the like, cither heated or not.
The container B being then raised, pure neon
is discharged into the tube, and the opera-
tion is repeated a sufficient number of times
to insure purification.

Finally, Fig. 5 also shows by way of ex-
ample, how mechanical means may be used
in a process similar to those carvied-out
with liquid oxygen and liquid nitrogen.

The mercury containers B and B’ secured
to the two ends of the tube A are suitably
operated in opposite directions so as to
create a vacuum alternately in one of the
sqhere‘s C and C’, while compression takes
place in the other, - The impure gas of tho
tube is thus caused to circulate alternately in
the tube from one to the other of the purify-
ing chnmbers I and 1), so that the tube is
rapidly formed. The tubes A illustrated in
Figs. 4 and 5, may be made of rubber and
provided with stop valves X for the pur-
pose of maintaining the level of the mer-
cury after each operation.

Claims:

1. A process for forming luminons neon
tubes partially purified by vacuum and by
an electric current and previously charged
with the required amount of neon, essen-
tially consisting in displacing the entire pol-
luted atmosphere of the tube by using
means other than the electric current, the

-displacement taking place toward a {mrify-

ing chamber connccted to the tube, displnc-
ing the purified atmosphere from the puri-
fying chamber toward the tube to be formed,
liberating the fresh impurities under the
action of the electric current, repeating the
above-described displacements until the tube
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is entirely formed, and then separating the
purifying chamber from the formed tube.

2. A process for forming luminous neon
tubes partially purified by vacuum and by
an electric current and previously charged
with the required amount of neon, essen-
tinlly consisting in securing a charcoal puri-
fying receptacle to the tube, absorbing the
entire atmosphere of the tube by immersing
the purifying receptacle in a bath of liquid
hydrogen, displacing the purified atmos-
phere again by immersing the said recep-
tacle in a bath having not so low a tempera-
ture, setting further impurities free by
means of an electric current, repeating the
above-described immersions alternately un-
til the tube is entirely formed, and then sep-
arating the purifying chamber from the
formed tube.

3. A process for forming luminous neon

Coples of this patent may be

a

tubes partially purified by vacuum and by
an electric current and previously charged
with the required amount of neon, essen-
tially consisting in connecting each end of
the tube to a charcoal purifying receptacle,
alternately dipping one of the receptacles in
liquid oxygen and the other in liquid nitro-
gen, displacing the impurities set free by
the current toward the coldest receptacle,
repeating the above-described immersions
alternately until the tube is entirely formed,
and then separating the purifying chamber
from the formed tube.

In testimony whereof I have signed this
gpecification in the presence of two subscrib-

ing witnesses.
GEORGES CLAUDE.
Witnesses:
Errre LEpour,
De W. C. Poorg, Jr.

obtained for five cents each, by addressing the «Commissioner of Pateats,

Washington, D. 0.
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