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This invention relates to negative glow lamps,
which may also be used as fluorescent lamps, so
constructed that they may be operated at low
voltage.

The primary object of our invention, generally
considered, is to produce a small low-potential
glow lamp, the envelope of which, if desired,
may be coated with fluorescent material to in-
crease the visible light output or the ulira-violet
output in the neighborhood of 3600 4. T.

Another object of our invention is to produce
a lamp which contains closely spaced electrodes,
that acting as a cathode being desirably coiled
and coated with electron-emission material, and
a getter containing caesium desirably mounted
on one or more lead-in conductors at such a posi-
tion that it is near the arc stream but not in it,
whereby the lamp operating potential is lowered
while at the same time heating of the getter to
a temperature where it would vaporize onto and
blacken the wall of the envelope is avoided.

A further object of our invention is to provide
a negative-glow lamp of the gaseous-conduction
type where the cathode and anode are closely
spaced to provide a very short arc length, so
that it is operated at low voltage.

A still further object of our invention is to
use a getter material containing caesium in a
negative-glow lamp, in order to lower the ioniza-
tion potential, or as an ionization stimulator,
said material being so located that the effect is
obtained without bulb blackening.

An additional object of our invention is to
provide a negative-glow lamp of the gaseous-
conduction type comprising an oxide-coated
coiled cathode and a preferably toroidal anode,
both enclosed in an inert gas containing mercury
vapor, in order to produce radiations of 2537
Angstrom Units, whereby fluorescent material
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on the inner surface of the bulb, if used, may be 4¢

activated to give visible light or the ultra violet
output around 3600 4. .

Other objects and advantages of the invention,
relating to the particular arrangement and con-

struction of the various parts, will become ap- 48

parent as the description proceeds.

Referring to the drawings:

Fig. 1 is an elevational view, with a part broken
away, of a lamp embodying our invention,

Fig. 2 Is a perspective view on an enlarged 50

scale of the mount of the lamp illustrated in
Fig. 1. .
Fig. 3 is a view corresponding to Fig. 2, but
showing another embodiment of our invention.
Fig. 4 is a view also corresponding to Fig.

but showing a further embodiment of our in-
vention.

There are occasions where it is desired to
obtain & small amount of light from a lamp with
the employment of a very small amount of power
at low voltage. As is well-known, discharge and
fluorescent lamps satisfy the requirement of
small power for a given amount of light, bué
ordinarily require & relatively high potential to
operate. The operating potential is lowered by
the use of electron-emission material, such as the
usual oxide coating on the cathode, but that is
not ordinarily sufficient to produce a lamp which
may be operated with an arc drop of about 8
volis.

It is, therefore, our purpose to produce & nega-
tive glow lamp in which the bulb contains an in-
ert gas admixed with mercury vapor whereby
the discharge produced includes radiations of
25637 A. U, for activating a fluorescent coating,
if employed, to efficlently produce visible light
or ultra-violet around 3600 A. U., the necessary
operating voltage being made very low by not
only using a coiled filamentary cathode coated
with an emission compound, such as the car-
bonates of barium and strontium, but also using
an lonization stimulator or means to lower the
lonization voltage, such as a compound contain-
ing caesium, which also functions as e getter,
metallic caesium being prevented from distilling
on the walls of the envelope by positioning the
getter so that it does not get too hot during
operation. ‘

The location of the caesium-containing mate~
rial is important. Locations on the ancde, or
on hot parts of the cathode produce blackening
of the bulb. Locations on the press or other glass
parts and on the cathode lead wires too far from
the arc stream do not have the desired voltage-
reducing effect.

Referring to the drawing in detail, like parts
being designated by like reference chsaracters,
and first considering the embodiment of our in-
vention illustrated in Figs. 1 and 2, there is shown
a lamp (i comprising & translucent vitreous or
glass envelope {2, based as indicated at {3, and
enclosing a coiled filamentary cathode-acting
electrode 14 and a toroidal anode-acting elec-
trode 8. The axis of the electrode 14 desirably
passes through the center and is noermal to the
plane of the electrode 15. The outside diameter
of the electrode (5 is very small, preferahbly about
10 millimeters, so that the arc length is also very

2, 85 smallf, that is in the neighborhood of 4 milli-
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meters, making allowance for the thickness of
“the electrodes.

Both electrodes are supported from 2 stem 16,
including a flare tube 17 which closes the neck of
the bulb 12 and through the press 18 of which
pass the lead-in conductors and electrode sup-
ports 19 and 28, for the coiled filamentary cath-
ode 14, and 22 for the anode 16. The coiled cath-
ode (4 is desirably formed of tungsten and coated
with electron-emission material, such as a mix-
ture of the carbonates of barium and strontium,
“which during the seasoning process break down
into the oxides, as will be understood by those
skilled in the art. The anode 15§ is formed of

.. some suitable conductive material such as molyb-
denum or nickel.

The inner surface of the envelope 12 is desir-
ably coated with fluorescent material 23 which
may be of any desired character which will re-
spond to ultra-violet radiation, and particularly
such as 2537 A. U,

Before assembling the mount illustrated in Fig.
2 in the envelope shown in Fig. 1 getter mate-
rial 24 is applied to one or both of the leads
19 and 21, a short distance from the connec-
tion or connections with the electrode. The rea-
son for applying it in the position illustrated is
to have it near, but not in, the arc or glow to
be produced between the electrodes, whereby it
lowers the necessary break-down or ionization
potential, while at the same time does not be-
come heated enough to distill to the inner surface
of the envelope wall and cause blackening there-
of. The getter composition is such that it be-
comes active with the development of caesium
during the baking process when the lamp is
manufactured. For the purpose, it may consist
of a compound of caesium with a reducing agent

. such as caesium chloride, and calcium or an
“alloy of calcium and magnesium, although we
do not wish to be limited to this formula.

After the mount is sealed into the bulb 12, the
bulb is exhausted, as by means of the usual

- exhaust tube through s stem aperture 25, and
the air replaced by an inert gas, such as argon,
neon or a mixture thereof. A small quantity of
mercury may be introduced with the gas filling

in order to increase the efficiency of ultra-violet

generation, :
Referring now to the embodiment of our in-
vention illustrated in Fig. 3, there is shown a
“mount consisting of a cathode-acting electrode
148, the axis of which passes through the center,
and is disposed normal to the plane, of the
toroidal anode-acting electrode 5%, The cath-
ode-acting electrode 14s is supported by leads {19+
and 2(%, while the anode-acting electrode 15* Is
- supported by lead 22%, all of which leads pass
through the press {82 of the flare tube 118, The
only difference between the construction of the
. embodiment of Fig. 3 and that of Figs. 1 and 2
is that the cathode 4= is disposed coaxial with
the flare tube 172 and the bulb, which is desir-
ably like the bulb 12 of the first embodiment,
rather than perpendicular to the axis thereof,
and the getter 24%, which may be identical with
the getter 24 of the first embodiment, is shown
disposed on only one lead (9%, rather than on
the two leads 19 and 21 of the first embodiment,
said getter, however, being disposed close, say
about 2 millimeters from the plane of the anode
152 and the axis of the cathode (4%, whereas in
Fig. 2 it is disposed about 2 millimeters from
the axis of the cathode (4. After completion,
tha mount of Fig. 3 is enclosed in a bulb and the
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lamp completed, as described in connection with
the first embodiment.

Referring now to the embodiment of our in-
vention illustrated in Pig. 4 there is shown a

‘mount consisting of a cathode-acting electrode

14® and a toroidal anode-acting electrode i5b, the
former supported from leads 19® and 21 and the
latter from lead 22, extending through press (8°
of flare tube 1T°. In the present embodiment
the construction is identical with that of Fig. 3,
except that the cathode (40 is disposed below
and parallel to the plane of the anode (5P, rather
than extending through the center and axial
thereof. )

It is, however, desirably disposed close to the .
anode, in this case about 2 millimeters there-
from, and the getter 24>, which may be identical
with the getter 24 of the first embodiment, is-
positioned on one or both of the cathode leads
§90 and 21, about 2 millimeters from the point
or points of connection of a cathode end or the
cathode ends therewith. Otherwise the con-
struction and manner of assembly with a bulb,
seasoning and operation may be identical with
that of the first embodiment.

From the foregoing disclosure it will be seen

that we have devised a cathode glow lamp, the
envelope of which is ordinarily coated with fu-
orescent material, which desirably uses a hot
cathode coated with a barium-emission com-
pound, said envelope containing a monatomic
gas or mixture and mercury, so that the eathode-
glow produced contains 2537 A. U. radiation.
Caesium is desirably used to give both getter
action and lower the jonization potential, such
material being prevented from distilling on the
walls of the envelope by locating it between one
of said electrodes and the inner surface of the
envelope, which is the right place for the pur-
pose. Metallic caesium is intended to be pro-
duced by the heat of the exhaust baking oven
and its effect depends on its presence near the
arc stream, without being actually within it.
* On account of the presence of mercury in the
lamp an amalgam is formed of the caesium,
which also affects its action, whereby said lamp
may be operated on a voltage as low as that to
give only an 8 volt drop between the electrodes.
It is thus suitable for use where only 12 volts
D. C. is available, as commonly distinguished
from prior lamps designed for similar purposes
which necessarily used either 24 volts or rela-
tively costly “voltage boosters” if less than 24
volts are available.

Although preferred embodiments of our inven-
tion have been disclosed, it will be understood
that modifications may be made within the spirit
and scope of the appended claims.

We claim: '

1. A negative-glow lamp of the gaseous con-
duction type comprising an enclosing translucent
envelope, closely spaced electrodes functioning as
cathode and anode, and getter material disposed
adjacent but beyond the path of the discharge to
be produced between said electrodes and between
one of said electrodes and the inner surface of
said envelope, said material being of such a char-
acter as to lower the ionization potential of the
envelope filling and make it possible to operate
the lamp on low voltage.

2. A nexative-glow lamp comprising an enclos-
ing envelope, inert gas admixed with mercury va-
por in said envelope, electrodes closely spaced
with respect to one another and adapted to re-
spectively function as a cathode and an anode,
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and getter material disposed adjacent but beyond

. the path of the discharge to be produced between
sald electrodes and directly on at least one of the
leads sald material being of such a character
as to one of said electrodes, to lower the ioniza-
tion potential of the gas and make it possible to
operate the lamp on low voltage.

3. A negative-glow lamp of the gaseous con-
duction type comprising an enclosing translucent
envelope, closely spaced electrodes functioning as
cathode and anode, and getter material contain-
ing caeslum and disposed adjacent but beyond

" the path of the discharge to be produced between
said electrodes and between one of said electrodes
and the inner surface of the envelope, to lower
the ionization potential of the gas filling and
make it possible to operate the lamp on low volt-
age,

4. A negative-glow lamp of the gaseous con-
duction type comprising an enclosing translucent
envelope, lead-in conductors supporting elec.
trodes adapted to respectively function as a cath-
ode and an anode and closely spaced with respect
to one another to provide a very short arc length,
and getter material of such a character and dis-
posed directly on at least one of said lead-in con-
ductors near the point of junction with its elec-
trode in order to be positioned just right to, with-
out blackening said envelope, lower the ioniza-
tion potential of the gaseous filling and make it
possible to operate the lamp on low voltage.

5. A negative-glow lamp of the gaseous con-
duction type comprising an enclosing translucent
envelope, an oxide-coated coiled electrode adapt-
ed to function as a cathode, a lone toroidal elec-
trode coaxially disposed with respect to said
coiled electrode and adapted to function as an
anode, and getter material disposed adjacent but
beyond the path of the discharge to be produced
between said electrodes and between said elec-
trodes and the inner surface of said envelope,
said material being of such a character as to
lower the ionization potential of the filling and
make it possible to operate the lamp on low volt-
age.

6. A negative-glow lamp of the gaseous con-
duction type comprising an enclosing translucent
envelope, an Inert gas admixed with mercury va-

por and confined In said envelope, closely spaced -

electrodes surrounded by sald gas in order to pro-
duce when g discharge occurs therebetween, ra-
diations including those of 2537 A. U., and get-
ter material disposed adjacent but beyond the
path of the discharge to be produce_gi betvgeen
sald electrodes and between one of said electrodes
and the Inner surface of the envelope, said ma-
terial being of such a character as to lower the
ionization potential of the gas and make it possi-
ble {o operate the lamp on low voltage.

7. A negative-glow lamp of the gaseous con-
duction type comprising an enclosing translucent
envelope, closely spaced electrodes, and getter
material disposed adjacent but beyond the path
of the discharge to be produced between said
electrodes and between one of said electrodes and
the inner surface of the envelope, said material
being of such a character as to lower the ioniza-
tion potential of said envelope filling and make
it possible to create a desired low voltage dis-
charge between sald electrodes, the inner surface
of sald envelope being coated with fluorescent
material in order that the generated ultra-violet
radiations may impinge thereon and produce
radiations of a character desired.

8 & negative-glow Iamp of the gaseous con-
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duction type comprising an enclosing transtucent
envelope coated interiorly with fluorescent mate-
rial, a coiled oxide-coated filament adapted to
act as a cathode, a lone toroidal anode-acting
electrode disposed coaxially with respect to said
coiled fllament, leads for said electrodes, and get-
ter material including caesium disposed adjacent
but beyond the path of the discharge to be pro-
duced between sald electrodes and on at least one
of said leads to act as an ionization stimulator,
while not being close enough to the arc produced
between said electrodes to be vaporized on the
envelope and cause blackening thereof, said en-
velope containing inert gas admixed with mer-
cury vapor in order that ultra-violet radiations
may be produced and sactivate the fluorescent
material for the production of visible light or
ultra violet around 3600 A, U.

9. The mehod of making a negative-glow lamp
of the gaseous conduction type and of reduced
operating voltage, while avoiding blackening the
bulb by vaporization of the getter thereon, com-
prising coating one of & pair of electrodes with -
electron-emission material, positioning said elec-
trodes close together, evacuating the envelope
and replacing by an atmosphere of inert gas con-
taining mercury vapor, positioning a getter con-
taining caeslum directly on at least one of the
leads to the electrodes so as to be close to, but
not in the discharge to be generated between said
electrodes, and activating said getter during the
baking-out process of the lamp.

10. A negative glow lamp of the gaseous con-
duction type comprising an enclosing translucent
envelope, a coiled filamentary electrode to act ss
cathode, a toroidal electrode to act as anode, said

- toroidal electrode being approximately ten milii-
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meters in diameter, said fillamentary eiectrode
having its axis extending approximately normai
to said plane of said toroidal electrode and pass-
ing approximately through the center thereof in
order to provide about four millimeters of dis-
charge length, and getter material positioned in
said envelope at approximately two millimeters
from the axis of the filamentary electrode S0 as
to lie near but not in the discharge to be pro-
duced between said electrodes, whereby it is pos-
sible to operate said lamp on a potential of the
order of eight volts. !

11, A negative glow lamp of the gaseous cone
duction type comprising an enclosing translucent
envelope, a filamentary electrode adapted to be
heated, and coated with electron emission mate-
rial in order to act as a cathode, a toroidaj elec-
trode to act as an anode, said filamentary elec-
trode extending on both siges of, and having its
axis extending approximately normal to, the
plane of said toroidal electrode and passing ap-
proximately through the center thereof in order
to provide a short discharge path, and getter ma-
terial positioned outside of saiqg discharge path
but close to the axis of said fllamentary electrode,
so as to lie near the discharge path produced, said
materal being of such g character as to thereby
greatly lower the necessary operating potential of
said lamp.

12. A negative glow lamp of the gaseous con-
duction’type comprising an enclosing translucent
envelope, a pair of closely spaced electrodes, one .
of which includes electron-emission material so
as to function as a cathode, and material disposed
adjacent but beyond the path of the discharge
to be produced between said electrodes, said ma-
terial being of such a character that the ioniza-
tlon potential of the envelope filling is lowered,
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