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My invention relates to discharge devices and
especially discharge devices having cold elec-
‘trodes.

An object of the invention is to provide a dis~
charge device having a low starting voltage that
is approximately that of the operating voltage of
the device. ) ‘

Another object of the invention is to provide
a discharge device that will both start and oper-
ate on the usual commercial alternating current
voltage lines of 110 volts. :

Another object of the invention is to provide
a discharge device in which charges will not ac-
cumulate on the bulb to interfere with the dis-
charge to the electrodes.

Other objects and advantages of the invention
will be apparent from the following description
and drawings in which

Figure 1 is a view partly in cross-section and
partly in elevation of a discharge device dis-
closing a preferred embodiment of the inven-
tion.

Figure 2 is a cross-section on lines II—II of
Figure 1.

Figure 3 is a cross-section on
Figure 1.

Figure 4 is an enlarged view of the upper por-
tion of Figure 1 at a slightly different angle to
{llustrate the means for removing the charges on
the bulb walls.

Figure 5 is a curve disclosing the breakdown
voltage in respect to the product of the electrode
spacing and gas pressure. '

Figure 6 is a curve illustrating the voltage drop
of the positive column and the cathode drop in
respect to gas pressure. :

Figures 7 and 8 are side and top elevation views
of a modification of the wall-charge-removing
means illustrated in Figure 4.

In a broad generic sense, my invention is an
improvement over the sterilizing discharge lamp
.disclosed in the application of Robert F. James,
Serial No. '734,620, filed July 11, 1934, for Radiat-
ing apparatus. It is one of the special objects

lines III—III of

of my invention that the devices constructed’

in accordance therewith, shall reliably start and
‘operate at the usual commercial line voltage of
approximately 110 volts. ’

It is an incidental object of the invention that
the discharge device shall be capable of occupy-
ing a very small space and so be suitable for in-
stallation in places where space is required for
other objects. One of the installations for which
the device is especially suitable is that of a re-
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frigerator where the rays wil prevent the
growth of bacteria harmful to food.

In Figure 1 is disclosed the generally preferred
assembly of a discharge device constructed in
accordance with my invention. :

The bulb 10 is preferably of the elongated,
small diameter shape disclosed with the standard
serewthreaded base I1 attached at one end. The
glass of this bulb is preferably borosilicate glass
free from iron, having an ultraviolet transpar-
ency for wavelengths longer than 2500 A. U,,.
such as a glass commercially known as “Corning
#0972 Corex glass, high transmission ultraviolet
glass,” which has a transmission range in which
lies the most highly bactericidal radiations. This
glass transmits the mercury radiations of 2530
and 2540 A. U. which comprises more than
60% of the total radiations generated between
2500 and 3100 A. U. .

The bulb has a re-entrant press I2 at the base
end, and this press has preferably a central con~
ductor 13 passing therethrough, and connected
to and supporting a glow discharge electrode 4.
This electrode may be of various shapes, but I

.especially prefer the electrode disclosed in my

Patent #2,029,013 issued January 28, 1936, for
«Cathode for discharge devices.” This cathode
preferably comprises a main hollow cylindrical
body 15, tapering at one end to 2 conical por-
tion 16 having integral fins 1T which combine the
dual purpose of dissipating heat from the closed
end of the electrode, and also provide a con-
venient method of attachment to the conductor
as illustrated in this figure, and especially in
Figure 2.

The interior of the hollow cylindrical portion
15, is coated with an electron-emitting material
18, which is preferably of the standard strontium,
barium and calcium oxides.

At the upper end of the tube, I preferably lo-
cate another electrode 19 which is preferably a
duplicate in structure of the electrode 14, just
described. This electrode has its open end fac-
ing the open end of the electrode 14, and has a
similar electron-emitting coating on the interior
portion thereof. The electrode is connected to a
conductor 20 which is, in turn, supported by &
standard 21 which passes along the . discharge
space between the two electrodes, and is sup-
ported at its lower end by a conductor 22 pass-
ing through and supported by the press i2, One
such as 22, is connected to
the screw threaded conductive portion, as illus-
other conductor, such as 13,
is connected to the insulated connecting tip 24,
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The conductor 21, passing along the discharge
space, is insulated in order to prevent a glow
discharge thereto, from the electrodes. This in-
sulation 25 may be s glass coating or any insulat-
ing sleeve, or may be a coating of finely divided
aluminum powder put on with a suitable binder
therein. The covering of aluminum powder pre-
vents a glow discharge to the conductor. If de-
sired, the conductor may be coated at some por-
tions with glass and at other portions with finely
divided aluminum powder. The discharge space
26 between the two electrodes is preferably of
the order of an inch-and-half in the preferred
embodiment disclosed.

A third conductor 27 is sealed through the
press 12 and supports a standard 28 extending
along side of the electrode 14. The upper end of
the standard 28 is bent over the upper rim or

edge 29 of the electrode 14, as indicated at 30,

and then extends downwardly at an angle to
within the hollow electrode, as disclosed at 3.
It will be noted that the portion 31 forms a vary-
ing distance from the inner electron-emitting
coating of the electrode 14, for a purpose ex-
plained hereinafter. The tip 31 has a film at
least of electron-emitting coating thereon. This
film may be placed in various ways thereon, but
it is generally sufficient to cause a slight sput-
tering of the material 18 onto the tip 31, by
means of a discharge between the two,

At the upper portion of the electrode 18, name-
ly on the flat sides of the fins 171, are attached
flexible and conductive wires 32, These wires
are preferably round thin wires that are bent
outwardly so that they make an adequate pres-
sure contact with the bulb wall 10, as more par-
ticularly illustrated in Figure 4. ‘These wires
help in centrally spacing and supporting the Iree
end of the electrode structure in the upper por-
tion of the tube, but their main purpose is to
have a conductive connection between the bulb
walls and the upper electrode, so that any
charges on the glass walls will be absorbed im-
mediately by the upper electrode 19, and these
charges will not accumulate to cause a disturb-
ance of the discharge between the two electrodes.
The re-entrant connecting supports for the up-
per electrode may have various shapes, such as
that disclosed in Figures 7 and 8, wherein a band
33 is perforated at 34 to accommodate the fin
and shank portion of the electrode (9, and this
band 33 has a curved re-entrant band 35 at its
outer ends, making a re-entrant contact with
the curved walls of the tube. :

The starting electrode 28 is preferably con-
-nected through a resistance 36 in' the base of
the tube to the conductor 22, connected to the
upper electrode 19. This resistance is prefer-
ably of 50,000 ohms, although the range of 25,000
to 75,000 may also be utilized. i

The gaseous atmosphere in the tube is, of
course, that of mercury vapor, in order to pro-
vide the sterilizing radiations therefrom. XFor
discharge purposes, however, this mercury vapor
is carried by one, or & combination of the rare
gases such as argon, or argon and heon,

One of the purposes of the invention, is to
provide a discharge device having a voltage drop
suitable for both starting and operating on the
commercial 110 volt circuit. The two main por-
tions in the discharge device that create the
major portion of the voltage drop are the posi-
tive column and the so-called cathode drop. In
Figure 6, I have illustrated the curve of voltage
drop of the positive column with regard to pres-
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sure, and also the cathode drop in regard to
pressure for my preferred gaseous atmosphere.

The tube in the preferred form, has an op-
timum pressure of 10 to 15 mm. of mercury, al-
though the range may be extended to 18 mm. of
bressure. It will be noted from Figure 6 that
in this range. both the positive column and the.
cathode drop are approximately at their com-
bined low-voltage drops. The positive column
has a minimum at approximately 6 mm, of pres-
sure, and the cathode or negative glow has a
minimum at about 30 mm. of pressure. The
range of 10 to 15 mm. of pressure, however, pro-
vides & minimum of voltage drop of the combina-
tion of the two.

Another object of my invention is to insure
starting of the discharge. The voltage for break-
down curve In respect to the distance between
the electrodes times the pressure is ilustrated
in Figure 5. The gas within the bulb is some-
times “cleaned up” in operation so that the pres-
sure may change slightly within the tube. It
will be noted that the starting electrode 28 is
bent at an angle with the interior cylindrical
side 18 of the electrode I4, The distance A, for
minimum voltage breakdown will always be
bresent between the inner cylindrical surface 8
of the electrode i4 and the sloping portion 31 of
the auxiliary electrode 28 because of the vary-
ing close spacing resulting from the angle ar-
rangement. As s consequence, the discharge will
always be initiated between the starting tip 31
and the electrode {4 with the commercial volt-
age supplied. The moment that a discharge
starts between -the starting electrode and the
electrode 15, the gaseous medium will be ionized
and the discharge will breakdown between the
electrode {4 and the electrode 8, on account
of this path being of less voltage drop with ioni-
zation than the path through. the 50,000 ohms
of the resistance 36. The angle of the starting
electrode projecting within the electrode 15, ac-
cordingly, insures the reliable starting of the de-
vice whenever it is connected to the commercial
lines illustrated by 371 and 38. Another similar
starting electrode may be associated with the
upper electrode {9, but this is not necessary with
most of the installations.

Although I have shown and described specific
embodiments of my invention, I do not desire
to be limited thereto, as various other modifica-
tions of the same may be made without depart-
ing from the spirit and scope of the appended
claims. - -

I claim:

1. A discharge device comprising a container,
a gaseous atmosphere therein, a cylindrical elec-
trode in said container, a starting electrode hay-
ing the active portion within said cylindrical
electrode at an acute angle with the cylindrical
side thereof, the spacing between said cylindri-
cal electrode and the active portion of said start-
ing electrode being the distance for minimum
voltage breakdown for the gaseous atmosphere
and another main electrode cooperating with
said cylindrical electrode.

2. A discharge device comprising a container,
a gaseous atmosphere therein, a cylindrical elec-
trode in said container, an electron emitting
coating on the inner surface of said cylindrical
electrode, a starting electrode having the active
portion within said cylindrical electrode at an
acute angle with the cylindrical side thereof, the
spacing between said cylindrical electrode and
the active portion of said starting electrode be-
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ing the distance for minimum voltage break-
down for the gaseous atmosphere and another
main electrode cooperating with said cylindrical
electrode. i

3. A discharge device comprising & container,
s gaseous atmosphere therein, & cylindrical elec-
trode in said container, an electron emitting
coating on the inner surface of said cylindrical
electrode, a starting electrode having the active
portion within said cylindrical electrode at an
acute angle with the cylindrical side thereof, at
least a film of electron emitting material on said
starting electrode, the spacing between said cy-
~ lindrical electrode and the active portion of said

starting electrode being the distance for mini-
mum voltage breakdown for the gaseous atmos-
phere, and another main electrode cooperating
with said cylindrical electrode.

4. A discharge device comprising & container,
a gaseous atmosphere therein and also therein

_3:

in spaced relation to said first two mentioned

. electrodes.
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an electrode assembly comprising a press, con- -

ductors sealed through said press, a cup shaped
electrode supported by one of said conductors,
and another electrode extending from another
of said conductors along side of said cup shaped
electrode and having its free end bent over the
rim to the interior of said cup. . ’
5. A discharge device comprising a container,
s gaseous atmosphere therein and also therein
an electrode assembly comprising & press, con-
ductors sealed through said press, a cup shaped
electrode supported by one of sald conductors,
and another electrode extending from another
of said conductors along side of said cup shaped
electrode and having its active free end bent

over the rim into the interior of said cup at an,

acute angle with the interior wall of said cup-
shaped electrode, the spacing between sald in-
terior wall and said active free end of said other
electrode being the distance for minimum volf-
age breakdown for said gaseous atmosphere, a
standard connected to still another conductor
and. an electrode supported from said standard

6. A discharge device comprising a container,
a gaseous atmosphere of mercury vapor and at
least one of the noble gases at a pressure of 10
to 18 millimeters of mercury therein and also
therein an electrode assembly comprising a
press, conductors sealed through said press, a
cup shaped electrode supported by one of said
conductors, and another electrode extending
from another of said conductors along side of
said cup shaped electrode and having its active
free end bent over the rim to the interior of said
cup at an acute angle with the interior wall of
said cup-shaped electrode, the spacing between
said interior. wall and said active free end of
said other electrode being the distance for mini-
mum voltage breakdown for said gaseous atmos-
phere, a standard connected to still another
conductor and an electrode supported from said
standard in spaced relation to said first two
mentioned electrodes, a container enclosing said

- electrodes, and resilient conducting means at-.
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tached to said last mentioned electrode in con-
tact with the inner wall of said container,

7. An electrode for a gaseous discharge device.
comprising a tubular body having fins extending
from the exterior surface thereof in substantial-
ly parallel relation with the longitudinal axis
of the body, and resilient means attached to the
sides of said fins and extending laterally and lon-
gitudinally whereby said -electrode will be suita-
bly spaced from any adjacent wall.

8. An electrode for a gaseous discharge device,
comprising a tubular body having fins extending
from the-exterior surface thereof in substantial-
1y parallel relation with the longitudinal axis of
the -body, and resilient wires attached to the
sides of said fins and extending laterally and lon-
gitudinally whereby said electrode will be suit-
bly spaced from any adjacent wall. -

PHILIP W. BLACKBURN. '




