May 4, 1943. P. A. KOBER ET AL 2,318,082
‘ . GASEQUS DISCHARGE LAMP o .

Filed May 9, 1941
g

Paul Alexariderober.
Thomas M Cortese..

= [ QWM%

Sitormey




May 4, 1943. P, A. KOBER ET AL - 2,318,082
GASEO[_JS DISCHARGE LAMP
Filed May 9, 1941 S 73 Sheets-Sheet 2

Paul Alexarnder kobez:
- Thormas M.Cortese

= B b,




May 4, 1943. b. A. KOBER ET AL : 2,318,082
GASEOUS DISCHARGE LAMP

Filed May 9, 1941 3 Sheets-Sheet 3

78_|..




Patented May 4, 1943

2,318,082

UNITED STATES PATENT OFFICE

2,318,082. - -
GASEOUS DISCHARGE LAMF

Paul Alexander Kober, Orange, and Thomas M.
Cortese, East Orange, N. J.

Apphca.hon May 9, 1941 Serial No. 392, 782
13 Claims. (CL 176—-124)

The present invention relates to gaseous dis-

charge tubes and more particula.rly to ﬂuorescent :

tubes.

An’important object of the invention is to pro-
vide a tube of the above-mentioned character
which may be operated by a simplified circuit. -

A further object of the invention is to provide
a tube of the above-mentioned character which
is positive and instantaneous in starting.

A further object of the invention is to provide
a tube of the above-mentioned character which
will have efficiencies equal to the preseat com-
mercial low voltage fluorescent tubes.

A further object of the invention is to provide
a tube of the above-mentioned character so con-
structed that failure of the tube to light.up, due
to the drop in line volfage, or increased voltage
requirements of the tube which may be caused
by the electron emrssion cogting failure, is elim-
inated. o :

A further object of the invention is to provide
tubes of suitable.commercial lengths which will
operate on a low voltage below the 600-volt limit,

10

15

- 20

whereby the present high voltage type restrictions '

‘for interior installations, as regulatec by under- -

writers; municipal and nationa.l electric codes,
will be avoided.

- A further object of the invention is to- prov.de

means to reduce the darkening effect upon the

inner side of fluorescent tubes, produced by the
operation of the tube, and which is ordinarily
more pronounced near the electrodes. thus in-
creasing the light eﬁlciency.

A further object of the invention is t-o provrde'

means for heating indirectly the thermionic elec-
trodes by positive fon bombardment, by gas con-

vection currents, and the reflection of heat, prior

to the striking of the heated thermionic elec-
trodes. :

A further object of the invention is to provide
means whereby cold electrodes are employed to
heat thermionic electrodes during tube operation.

A further object of the invention is to provide

electrode devices which are simple and compact’
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same will have an mcreased eﬂiciency over the
present commercial tubes,

A further object of the mvention is to provide
means whereby the current and corresponding
light output of the fluorescent tube can be varied -
during operation within greater limits without
materially affecting the tube performance, than
with the present commercial low voltage tube,

A further object of the invention is to provide
a fluorescent lamp so constructed that the tube
and electrodes can be processed by a special
pumping schedule with the regular high voltage
bombarder transformer, thereby avoiding the -
complicated processing method heretofore em-

ployed.

A further object of the inventron is to provide
a fluorescent lamp for operation with 2 high leak-
age reactance transformer which has a high volt-
age reserve, whereby the failure of the tube to
operate due to insufficient voltage, is eliminated.

Other objects and advantages of the invention
will be apparent during the course of the follow~
ing description. _
* In the accompanying drawings forming 8 part
of this application and in which like numerals are
employed to desrgnate like parts throughout the‘ ’
same:

Figure 1 is a side elevation of & ﬂuorescent
lamp embodying the invention, .
‘Figure 2 is a central vertical longitudmal sec~
tion through the same, taken on line 2—2 of Fig-

ure 1,

Figure 3 is a perspective vie'v of one electrode
device, '

Figure 4 is a. transverse section taken on line .
4—4 of Figure 2,

Figure 5 isa perspectwe view of the thermionic

" electrode,
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and which may be mounted within the tube of the -

lamp. .

A further object of the invention is to provrde
means of the above-méntioned character having
a thermostatic element which may be arranged
interiorly or exteriorly of the cold electrode. ’

A further objcct of the invention is to provide
- & fluorescent lamp operating upon a low voltage

and which may be longer than the average pres-
-ent low voltage fiuorescent tubes, whereby the

Figure 6 is & central longitudinal section ;
through the same,

Figure 6a is a transverse section taken on line
6a—6a of Figure 6,

Figure 7 is & diagrammatic view showing the
circuit for the electrode devices,

PFigure 8 is a perspective view of an electrode

] device embodying a modification of the invention,
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Figure 9 is a side elevation of an electrode de-~

‘vice, embodying a further modification of the in-

vention, parts being shown in section,
Figure 10 is a srde elevation of a fluorescent
lamp embodying a further modification of the

-invention,

Figure'1l is a central vertlca.l section through
the: same, taken on line 1{—I{ of Figure 10,
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Figure 12 is a vertical section taken on line
12—I12 of Figure 11,

Figure 13 is a horizontal section taken on nne
13—18 of Figure 11,

Figure 14 is a similar view taken on line M—-—Il
of Figure'll, and,

e 15 is a perspective view of the thermlomc

electrode and associated contacts.
Attention being called first to Figures 1 to 1,
inclusive, the numeral 18 designates the tube of

a ﬂuorescent lamp, which tube may be formed of -

glass, and has its inner surface coated with fiuo-
rescent material {1, This tube contains a gase--
ous atmosphere such as mercury and a carrier gas
such as argon, neon, or a mixture of the same.
The tube is evacuated prior to the introduction
of the mercury and the carrier gas, as will be ex-
plained. -
. Mounted within the opposlte ends of the tube
10 are electrode devices 12, each of which com-
prises an auxiliary electrode {3, which is prefer~
" .ably cylindrical and is provided upon its inner
side with a longitudinal opening or slot 4. This
cylindrical guxiliary electrode I3 is preferably ar-
ranged transversely of the tube and preferably
extends diametrically of the same. The auxiliary
electrode 3 is preferably formed of “SVEA”
metal, or nickel, while it may be formed of any
other suitable metal. ..

Held within the opposite ends of each tubular

auxiliary electrode 13 are insulating ends or disks
15, having openings to receive the terminals or
- plugs 16 of a thermionic electrode (1. The ter-
minals or plugs {8 are preferably formed of nick-
el. The thermionic electrode 17 includes a tube
{8, recelving the plugs §8 in iis ends and spot
welded to these plugs.+ The tube I8 is formed
- from a fine woven metallic ‘mesh. The fine wire
. mesh tube I8 is preferably formed of nickel, ai~
though it may be formed of tungsten, molybde-
num, “SVEA” metal or pure iron which is nickel
plated or pure iron without the nickel plating.
- “SVEA” designates the trade name of the purest

commercially produced iron made by g special

process and freed to the highest extent from car-
bon and occluded gases. The tube {8 may have
a mesh of from 50 to 400 mesh, but we prefer to
form the tube of & mesh of from 100 to 300 mesh.
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" the tube 10, as shown at 25,
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tuted for the same, in which event the filament

“electrode would be spot welded to the plugs 18.-

The numersal 19 designates a stiff U-shaped
supporting element, formed of wire, the ends of
which are spot welded to the terminals-or plugs
16. Rigidly attached to the supporting element
19 are stiff supporting wires 20, the ends of which
are fused to and anchored within the head 21 of
a stem 22, This stem has a part 23 which is fused
to the end of the tube 10, as is well known. The
stem 22 is provided with a tube 24, the inner end
of which is in communication with the interior of
and the outer end
of this tube is closed by being pinched. The tube
24 is employed in evacuating the tube (0. A stiff -
wire 26 is anchored within the head 21 and is con-
nected with a lead wire 27. Attached to the wire
26 is a generally V-shaped bi-metal thermoststic
element 28, secured thereto by .spot welding or
the like and this thermostatic element is-so ten-
sioned that when it is cold it has electrical con-
tact with the cold electrode 18. The free end of -
the thermostatic element 18 is disposed between
the sleeve or electrode 18 and the base 19’ of the
supporting element (9, and when the thermo-
static element 28 is heated, it disengages the
sleeve 13 and engages the base 19’. A wire 29 is
embedded in the head 21 and is electrically con-
nected with the sleeve 13 through the medium
of the wire 30. The wire 29 is also connected with
& lead wire 81. The wire 29 is only employed dur-
ing the heating of the sleeve 13 for the processing
of tlLe sleeve 13, thermionic electrode 11, and the
coating Il of the tube 10. A high bombarding
current is supplied to the wire 31 and this heats
the sleeve 13 to a cherry red removing the occlud-
ed gases. At the same time, the barium and

strontium carbonates of the coating of the tube

{8 are reduced to the-barium and strontium ox-
ides. The tube 10 is also heated until paper ap-
plied to the outer surface will become charred and

" this freatment will also remove the occluded

45

The wire from which the screen tube 18 is formed -

has a diameter of from .0005’’ to .005’’ and we
prefer using a wire having a diameter of .001’’ to
..002’’. The inside diameter of the tube {8 may
be from .008’’ to .060’’. The tube (8 is sprayed
with an electron emission coating 18’. This
_ coating may be of the usual composition contain-
ing barium carbonate and strontium carbonate
with a suitable binder.. This coating is originaily
in the liquid form and is sprayed upon the wire
mesh tube 18 and will become attached to the
- interfor and exterlor of the tube. After this
- coating dries it is subjected to a heat treatment
whereby the carbonsates.are converted into the
oxides of barium and strontium. Since the mesh
of the tube 8 is fine it is also necessary that the
barlum carbonate and strontium carbonate’
should be finely divided so that they will pass
‘ through at least & 200 mesh sieve. The advan-
tage in using the tubular type electrode 17 is that

the electron emission coating will adhere to the

- outer and inner surfaces of the tube in a superior

. manner than when such coating is applied to the

_ordinary coil or filament electrode. While it is
" preferred to use the tube type thermionic elec-
trode 11, yet it is to be understood that the or-
dinary cou or ﬂlament electrode may be substi-

<
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gases from the coating 1. After this treatment
the wires 31 are not uséd during the operation of
the lamp. Prior to this heat treatment, the tube
10 has been evacuated, arid after such heat treat-
ment a small amount of mercury and & carrier
gas, in a proper amount, is introduced into the
tube 10 through the tube 24 and the tube 24 is
sealed..

In Figure 7, the numeral 82 designates a high
leakage rea.ctance transformer which has a high
voltage reserve, whereby the failure of the tube
to operate due to insufficient voltage is eliminat-
ed. This transformer includes a secondary coil
38, the ends of which are connected with the lead
wires 27, 34 designates the primary coll, connect-
ed in a circuit 38 having a source of alternating
current 3¢ and a switch 31 and 34’ is the la.ml-»

- nated iron core.

-The operation of the appa.ratus is as follows'

" To operate the lamp, the switch 37 is closed.
The thermostatic elements 28 are now in electrical
contact with the auxiliary electrodes or sleeves
13 and hence these auxiliary electrodes are con-
nected with the opposite ends of the secondary
coll 33, As soon as the switch 37 is closed, the

“high potential being applied to the auxiliary elec-

-trodes 13, the lamp is instantly lit up or struck
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and the auxiliary electrodes 13 are heated. When
this occurs, the thermionic electrodes {7 are sub-
Jected to the heating effect of the positive fon
bombardment and also from the hot gases sur-
rounding the electrode i7 and also from the heat .
reflected from the now heated auxiliary electrode
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orsleeve 13. This heating of the thermionic elec-
trodes, occurs almost instently, probably during
& second or more, As soon as the auxiliary elec-
trodes or sleeves {3 are heated, as described, the
thermostatic elements 28 are operated and dis-
engage the sleeves (3 and electrically engage the
bases 19’, thereby placing the thermionic elec-
trodes {71 in connection with the opposite ends

of the secondary coil 33. . As an illustration, when

the opposile ends of the secondary coil 33 were

connected with the auxiliary electrodes {3, these

auxiliary electrodes may be regarded as subjected
to the action of 1000 volts, the instant that the
‘switch 37 was closed, but this voltage will auto-
matically drop to a somewhat lower voltage, de-
Jending ‘upon the length and- diameter of the
tube, and this operation will take place while
the auxiliary electrodes are still connected with
the opposite ends of the secondary coil. Now
when the auxiliary electrodes are disconnected
from the secondary coil and the thermionic elec-
trodes {7 are connected with the opposite ends of
the secondary coil, which occurs after the thermi-
onic electrodes 17T have been heated, as described,
- the voltage will drop from 1000 volts to abotit 100
volts to 200 volts, as an example, depending upon
the length and diameter of the tube. When this
occurs the current will adjust itself to the-de-
sired value. The secondary circuit is now made
between the thermionic electrodes 17 through the
medium of the vaporized mercury whereby ultra
violet light is produced which acts upon the fluo-
rescent material 11, causing the lamp to glow, as
is well known. The operation will continue until
the switch 37 is opened after which the thermo-
static elements 28 will cool and. disengage the
bases 19’ and again engage the cold electrodes or
-sleeves 13. S
When the thermionic electrodes 17 are operat-
ing, the auxiliary electrodes or sleeves I3 serve
. s guards for these thermionic electrodes, there-
by preventing to a considerable extent the darken-
ing effect upon the inner surface of the fluorescent:
tube 10, which is more pronounced near the elec-
trodes, and which is caused by the sputtering of
the electrodes. The slot 14 is shown as rela-

3

.onic electrode 17 mounted therein. The termi-

nals I8 are spot welded to rigid support wires 41,
corresponding to the wires 20, and anchofed in
the head 21, A wire 42, corresponding to the wire

" 31, is electrically connected with the sleeve 13.

- Disposed internally of the sleeve 13 is g bi-metal

thermostatic element 43, extending longitudinally

- of the sleeve, and mounted upon a wire support
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44, passing through the sleeve 13 and insulated
therefrom. The wire support is connected with a
wire 45, corresponding to the wire 21. The ther-
mostatic element 43 has a double ended contact
48, which engages the sleeve 13 when the thermo-
static element 43 is cold, and breaks this engage-

‘'ment and engages a stiff contact wire 47, when

- the thermostatic element 43 is heated. " The wire

41 is'spot welded to the terminals 16.
In Figures 10 to 15, we have shown a further

. modification of the invention wherein a fluo-
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- arranged innermost.
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tively narrow so that the sleeve 13 will properly .

. serve as a guard for the thermionic electrode, but -

the slot is sufficiently wide to permit of the proper
electrical discharge. It is to be understood how-
ever that the width of the slot may be varied as
may be found advantageous. o

In Figure 8, we have shown. g modification of
the invention. In this figure the numeral 38
designates a bi-metal thermostatic element, ex-
tending longitudinally of the cold electrode or
sleeve 13, and arranged between the sleeve 13 and
the base- 19’. 'This thermostatic element 38 is
attached to a stiff wire 39, connected with the
wire 21. A double ended contact 40 is secured to
the thermostatic element 88 and engages the

sleeve {3 when the thermostatic element 38 is.

cold, but disengages the sleeve 13 and engages the
base 19’ when the thermostatic element is heated.
Two of the thermostatic devices as shown in Fig-
ure 8 are used in connection with the tube 13, as
shown in connection with the thermostatic devices
12, Figure 2, and all other parts remain substan-
tially identical with those shown snd described
in connection with the first form of the invention.

In Figure 9 of the drawings, we have shown a
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rescent lamp is shown as comprising a main tube
48, the Inner surface of which is coated with a
fluorescent material 49." Arranged within the op-
posite ends of the tube 48 are auxiliary electrodes
or cups 50 preferably formed of “SVEA” metal or
nickel, or “SVEA” metal nickel plated or of other
suitable metal. These auxiliary electrodes extend
longitudinally of the main tube 48 in spaced con-
centric relation thereto and their inner ends are
The electrode or cup 50 is
provided at its outer closed end with an insulating
plug b1, through which passes stiff supporting
wires §2, embedded. in the pinched end 53 of the
tube 48. The wires 52 are rigidly held within the
insulating plug 51 and serve to rigidly hold.the

-cup 50 in place. A wire 54, corresponding to the

wire 31, is anchored in the end 53 and is spot
welded to the cup 50. A second wire 55, corre-
sponding to the wire 26, is anchored in the end
§3 and passes through the insulating plug 5f and
has a bi-metal thermostatic element 56 spot
welded thereto. The. thermostatic element 56
extends longitudinally of and within the cup 50
and has a double énded contact 57 which engages
the cup 50 when the thermostatic element 56 is
cold but disengages the cup 50 and engages a stiff
contact wire 58, when the thermostatic element
is heated. The-contact wire 58 may bhe a con-

‘tinuation of one of the support wires 62, The

support wires 52 are spot welded to a metal plug
59, which may be formed of nickel, and this metal
plug is inserted within one end of a tubular
thermionic electrode 60, corresponding to the tu-
bular eélement 8. The thermionic electrode 60
is' preferably identical with the tube 8. The
thermionic electrode 60 extends longitudinally of

. the cup 60 in spaced concentric relation thereto,
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thermostatic device 40 two of which are applied

to the tube 10 in the manner shown in connection
with the electrodes 12. Each device 40 includes
the sleeve or cold electrode {3, having the thermi-

-and elements 56 and 68 are arranged between it

and the cup 50, as shown. While we prefer to
employ the tubular thermionic electrode 60, a fila-
ment thermionic electrode may be substituted for -
the electrode 60 and will be electrically mounted
upon the plug 59. ’ -

- ‘The operation of the various forms of electrode .

devices described after the first form of the inven-
tion is so similar that g detailed explanation is
deemed unnecessary. In connection with each
modification after the first form of the invention,
the cold electrodes are first electrically connected
with the opposite ends of the secondary coil, and
when these cold electrodes are heated upon the
closing of the circuit including the primary coil,
the thermostatic elements then operate to dis-
engage the cold electrodes and electrically con-
nect with the thermionic electrodes, whereby
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these thermionic electrodes are connected with
the opposite ends of the secondary coil. .

In the operation of all forms of the fluorescent
lamp of the present application, there is an in-
stant when the thermostatic element disengages
both the auxiliary electrode and the thermionic
electrode, in the transition from the auxiliary
electrode to the thermionic electrode. However,
the light-does not go out. This is due to an elec-
trical conducting path of ionized gas between the
thermionic and auriliary cathode elements of the
electrode, also beuause of the sufficiently high
secondary voltage of the transformer and a high
instantaneous voltage induced by the breaking of
the suxiliary cathode circuit contaimng the
transformer secondary reactance.

It is to be understood that the forms of the

present Invention herewith shown and described
are to be taken as preferred examples of the same
" and that various changes in the shape, size and
arrangement of parts may be resorted to without
‘departing from the spirit of the invention or the
scope of the subjoined claims.

Having thus described the invention, what is
claimed is:

1. In a gaseous discharge lamp, a container hav-
ing a gaseous atmosphere, spaced tubular auxiliary
electrodes within the container, a source of elec-
trical potential, thermionic electrodes within the
tubular auxiliary electrodes, said thermionic elec-
trodes having no connection with the opposite
poles of the source of electrical potential before
the auxiliary electrodes are heated, thermostatic
elements having electrical connection with the

source of electrical potential and in electrical :

connection -vith the auxiliary electrodes before
the thermostatic elements are heated and serv-
ing to break such electrical connection and hav-
ing electrical connectipn with the thermionic
electrodes when the thermostatic elements are

heated, said thermostatic elements being ar-

ranged within the tubular auxiliary electrodes.
2. In a gaseous discharge lamp, a container
having a gaseous atmosphere, spaced tubular
) auxiliary electrodes within the container having
contact parts, thermionic'electrodes within the

_ tubular auxiliary electrodes having contact parts,.

thermostatic elements arranged within the con-

" tailner and having connection with the opposite

poles of & source of current and having parts
disposed between the contact parts of the auxil-
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electrodes within the tu'ne. thermionic electrodes
within the tube and arranged in cooperative rela-
tion to the auxiliary electrodes to be heated

. thereby, and means for electrically connecting

10

the auxiliary electrodes with the opposite poles
of a source of current and then disconnecting the
auxillary electrodes from the opposite poles of
the source of current and connecting the therm-
jonic electrodes with the opposite poles of the
-gource of current, the thermionic electrodes being

" previously disconnected from the opposlte poles
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of the source of current,

5. In a gaseous discharge lamp, a container
having a gaseous atmosphere, spaced auxiliary
electrodes within the container, thermionic elec-
trodes within the container and arranged mear
the auxiliary electrodes to be heated thereby,
means for connecting one auxiliary electrode

" with one pole of a source of current and the other

auxiliary electrode with the opposite pole of the
source of curyent whereby the auxiliary elec-
trodes are heated solely by the electrical poten-
tial thereon, said means also serving to connect
one -thermionic électrode with one pole of the -
source of current and the other thermionic elec-
trode with .the opposite pole of the source of
ctrrent, the thermionic electrodes being free from
connection with -the opposite poles of the source

_ of current before the means operates to connect
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sald thermionic electrodes with said opposite
poles.

6. In a gaseous discharge lamp, a tube, a gase-
ous atmosphere within the tube, spaced auxiliary
electrodes within the tube, thermionic electrodes
within the tube arranged near the auxiliary elec-
trodes to be heated thereby, and means for elec-

- trically connecting one auxiliary electrode with

one pole of & source of current and the other

" auxiliary electrode with the other pole of the

-
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source of current, sald means also serving to dis-
connect the auxillary electrodes from said poles
of the source of current and to then connect one
thermionic electrode with one pole of the source
of current and the other thermionic electrode
with the other pole of the source of current, the
thermionic electrodes being previously free from

" electrical connection with said poles of the source -

50

iary electrodes and the contact parts of the -
thermionic electrodes to alternately engage with .

such parts, the thermostatic elements being

heated by the action of the auxiliary electrodes, -

the auxiliary electrodes and the thermionic elec-

. trodes having electrical connection with the op-
posite poles of the source of current solely
through the means of the thermostatic elements.
3. In a gaseous discharge lamp, a container
having a gaseous atmosphere, spaced -tubular
auxiliary electrodes within the container, tubhular

. thermionic electrodes within the tubular auxil-

iary electrodes and insulated therefrom, and

means to alternately connect the tubular auxil-
_ fary electrodes and the thermionic electrodes
with a source of potential, said means including

- thermostatic elements arranged within the con-
tainer to be heated by the action of-the tubular
auxiliary electrodes, said thérmionic electrodes

. being free from electrical connection with the

source of potential prior to the heatlng of the
thermostatic elements.

4, In g gaseous discharge lamp, a tube, & gase-
ous atmosphere within the tube, spaced auxiliary

hp

of current, said means including thermostatic .
elements arranged to be heated by the auxiliary
electrodes.

7. In a gaseous discharge lamp, & container
having & gaseous atmosphere, -spaced auxiliary.

‘electrodes arranged within the container, spaced

thexmionic electrodes arranged within the con- -
tainer and disposed near the auxiliary electrodes
to be heated by positive ion bombardment, gas
tonvection currents and the reflection of heat

. ‘from the auxiliary electrodes when they are
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heated, means for connecting one auxiliary elec-
trode with one pole of a source of current and
the other auxiliary electrode with the opposite
pole of the source of current, the auxiliary elec-
trodes being heated solely by the potential ap-
plied thereto, said means also serving to connect
one thermionic electrode with one pole of.the
source of current and the other thermionic elec-
trode with the other pole of the source of current
and to disconnect the auxiliary electrodes from
said poles of the source of current, sald means
including thermostatic elements arranged to be
heated by the auxiliary electrodes, the thermionic
electrodes heing previously free from connection

- with said poles of the source or current before

the lamp is started.
8. In a gaseous discharge lamp, a container
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_ having a gaseous atmosphere, spaced tubular
auxiliary electrodes within the container for con-
nection with the opposite poles of a source of
current, thermionic electrodes within the tubular

electrodes and free from connection with the op-

posite poles of the source of current before the

B’

.obenings upon their inner sides, thermostatic ele-

" - ments for connection with the opposite poles of

lamp is started, a.thermostatic element con- °

nected with one pole of the source of current, a

- second thermostatic element connected with the -

opposite pole of the source of current, the ther-
mostatic elements being heated by the auxiliary
electrodes and when heated being adapted to

have electrical connections with the thermionic-

electrodes.

9. In a gaseous discharge lamp, a contamer
having & gaseous atmosphere, spaced auxiliary
electrodes within the container for connection
with the opposite poles of a source of current,
thermostatic elements for connection with the
opposite poles of the source of current and ar-
ranged adjacent to the auxiliary electrodes to be
heated thereby, and thermionic electrodes ar-
ranged within the container and disposed in co-
operative relation with the auxiliary electrodes
and being free from connection with the oppo-
site poles of the source of current before the
thermostatic elements are heated, the thermo-
static elements when heated serving to connect
the thermionic electrodes w1th the opposite poles
of the source of current.

10. In a gaseous discharge lamp, a container
having a gaseous atmosphere, spaced auxiliary
electrodes arranged within the container for
connection with the opposite poles of & source of

current, thermostatic elements for connection

with the opposite poles of the source-of current
and in thermal contact-with the auxiliary elec-
trodes to be heated by the auxiliary electrodes,
and thermionic electrodes arranged within the
container and disposed in cooperative relation to
the auxiliary electrodes and being free from elec-
trical connection with the opposite poles of the
source of current before the thermostatic ele-
ments are heated, the thermostatic elements
when heated serving to connect the thermionic

10

the source of current and arranged adjacent to
the auxiliary electrodes to be héated thereby, .
thermionic electrodes mounted within the tubular
auxiliary electrodes and insulated therefrom and
free from connection with the opposite poles of
the source of current before the thermostatic.
elements are heated, the thermostatic elements
when heated serving to connect the thermionic
electrodes with the opposite poles of the source of
current. -

.12. In a gaseous discharge lamp, a container

havlng a gaseous atmosphere, spaced tubular . -

auxiliary electrodes within the container for con-
nection with the opposite poles of a source of
current, sald auxiliary electrodes having longi-
tudinal openings, insulating disks held within

. the ends of the tubular auxiliary electrodes, ther-.
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mostatic elements for connection with the oppo-

- site poles of the source of current and disposed

25

adjacent to the auxiliary electrodes to be heated
thereby, thermionic electrodes arranged within

the tubular auxiliary electrodes and having parts - -

held by the insulating disks, the thermionic elec-
trodes being free from connection with the oppo-
site poles of the source of current before the ther-
mostatic elements are heated, the thermostatic

--elements when heated serving to connect the

30

40

. electrodes with the opposite poles of the source ,

_ of current. i

11, In a gaseous discharge lamp, a container
~ having a gaseous atmosphere, spaced tubular
auxiliary electrodes for connection with the op-
posite poles of a source of current and mounted
within the container and extending transversely
. thereof, the tubular auxiliary electrodes having
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thermionic electrodes with the opposite poles of
the source of current.

13. In a gaseous discharge lamp, a container
having & gaseous atmosphere, spaced tubular
auxiliary electrodes arranged within the con-
tainer for connection with the opposite poles of
g source of current, said auxiliary electrodes hav-
ing openings for the electrical discharge, thermo-
static elements for connection with the opposite
poles. of the source of current and arranged adja-
cent to the auxilla.ry electrodes to be heated
thereby, thermionic. electrodes arranged within
the tubular auxiliary electrodes and free from
connection with the opposite poles of the source
of current before the thermostatic elements are .

5 heated, each thermionic .electrode including a

foraminous tubular body portion and an electron
emission eoating applied to the foraminous tubu-

_lar body portion, the thermostatic elements when

heated serving to connect the thermionic elec-
trodes with the opposite poles of the source of

current.
_PAUL ALEXANDER ‘KOBER.
. THOMAS M. CORTESE.




