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" Application February 24, 1937, Serial No. 127,539
e 1 Germany June 6, rrai
_ I 4 Chims. (CL 250—27.5)
" The present invention relates to discharge de-
vices, and more particularly to an improved ig-
nition means for such devices.- e

 The invention is especi

In Fig. 1 there is shown a particular ignition
device constructed in accordance with the prin-
‘ciples of the present invention. AS illustrated
this comprises an ignition electrode |0 positioned
in non-contiguous proximity to the cathode sur- 5
face; that is, arranged close to but out of contact
'W'ith"”the” cathode mafterial. The ignition elec-
trode 18 may comprise a metal wire for example,
of tungsten arranged within the bore of a hollow

T ally concerned with
‘5 pool-type discharge devices which are adapted
to become wholly non-conductive during at least
o, portion of each voltage cycle. One object here-
- of is to provide means for effectively and reliably
‘controlling the restarting of such devices at de-

10 sired intervals of time. An important feature of tube 11, preferably of insulating material. The 10
‘the invention consists in the combination of an internal diameter of this tube should be suffi-
ipnition electrode positioned in non-contiguous ciently great so that a free space will be provided

| 'pmximity to the cathode surface, and means -ef- - aground _thé lead-in connection 12. "

 fective during the operation of the device to pro- -  In order t6 facilitate the initiation of an arc

15 “duce a copious supply of vaporized ionizable ma~-. ~ when a positive potential is impressed between 15
~ terial in the region between the ignition eloctrode  the electrode 18 and the cathede 3, means is pro- |
" and the cathode surface. | ~ vided for generating in the region bhetween the
 The particular features desired to be protected electrode and the cathode surface a copious sup-

- herein are pointed out with particularity in the ply of ionizable vapor, preferably vaporized cath- .

20 sppended claims. | The invention itself, however, ode material. S R 20
mav best be understood by reference to the fol- In the particular arrangement “shown this
lowing description taken in ‘connection with the ~means comprises a tube 15 in communication
accompanying drawing, in which Fig. 1 repre-  with the main body of cathode material and also
" sents in longitudinal section a discharge device connecting with a chamber 16 arranged outside
95 suitably embodying the invention: Fig. 2 is a the discharge envelope. "III;‘II'HCGII:I}E;}tit')nl,With, the 25
" fragmentary section of a modified discharge de- chamber 6 there is provided a heating means

" vice embodying an aiternative form of the in- 14, suitably an electrical resistance heater, sur-

 vention, and Fig. 3 is a similar view showing rounding the chamber. This heater may be en-
“still another possible modification. - ergized either b-yl'_the_j curren_t_,pa_ssing_ through -
80  Referring particularly to Fig. 1 there is shown the discharge device, Or by means entirely inde- 30

7 .n enclosing envelope comprising a sealed metal ~ pendent of the main discharge. In either case

 container 1. This container encloses an anode 2 the heat which it produces will cause substantial

" and a pool-type cathode 3, for example, oI mer- vaporization of the cathode material ‘contained

~ cury. In connection with the anode there is pro- in the chamber & and will cause the vapor there-

a5 vided a grid 4 and a protective shield comprising by produced to be forced through an outlet tube 35

" g metal cylinder 5 surrounding the grid and an- 11, the tube i and around the ignition electrode
ode. The anode 2 is supported and insulated 0. The high vapor density thus created in the
from the envelope by means of a suitable insu- vicinity of the ignition electrode will permit a
lator shown in the present case as & glass body 1T discharge to take place between it and the cath-

40 through which the anode lead-in connection 8 1s ‘ode surface at & relatively low potential on the 40
sealed. A lead-in connection 9 for the grid 4 order of a Iew volts. Consequently, whenever

" may also be sealed through the glass body T in the anode 2 is positive with respect to the cath-

 the manner indicated. . . ode 3, the discharge device as a whole may bhe
~ Discharge devices of the type illustrated are rendered conductive by impressing a positive po-
© 45 conventionally used in rectifier or inverted cir- - tential of the desired magnitude on the ignition 45
- cuits and when so used are adapted to become glectrode 10. In order to prevent the initial

" wholly non-conductive during that portion oI the cathode spot from being formed on the surface of

~ . vyoltage cycle in which the anode 2 Is negative the mercury at 18 instead of at 3, a construction "

. with respect to the cathode 3. In order that the may be provided in the tubular connection 171. -
" 50 discharge may be resumed at the beginning of  In Fig. 2 I have shown a somewhat modified

| 50
form of the invention ccmprising a vapor gen- '
erating device in contact with the main surface
_of the cathode material (designated by the nu-
meral {9). In this case the vapor generating
~ device includes an electrical resistance heater 20

' each positive half cycle, it is necessary to provide
"~ in connection with the cathode a suitable ignition
~ means. Such means should be capable of oper-
~ ating reliably through the application of a con-
55 trol voltage of relatively low potential. S

-_55 B
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enclosed within an insulating sheath 2t andg pPro-
vided with current by means of a lead-in con-
nection 22. A return circuit for the heating cur-
rent is provided through the cathode material
[8. In order to project the vaporized cathode
material into the desired space a container 23
having an opening 24 at the surface of the cath-
ode is arranged to surround the heater.

In operation, vapor issuing from the opening
24 produces a high vapor density in the vicinity
of a starting electrode comprising a thin plate or

disk 2% supported adjacent to the opening.
Under these conditions the act of impressing a

posifive potential on the starting electrode 25
will cause a cathode spot to develop approxi-
mately in the opening 24, However, the further
action of the issuing vapor will cause the cath-
ode spot to be forced away from the container 23
and will thereby prevent its destruction by the
action of the spot. I prefer to make the con-
tainer 23 of a material such as giass which is a
Door conductor of heat, or to form the container
with double walls in order that very little heat-
tion of the cathode material.

The arrangement of Fig. 3 employs a heating
device similar to that described in connection
with Fig. 2. In this case, however, the ignition
electrode comprises s plate-like portion 2T ar-
ranged at the lower end of the heater sheath 2
and positioned approximately parallel to the
cathode surface, With this arrangement vapor-
ization of the cathode material will take place in
the vicinity of the ignition electrode. Due to the
confined space provided between the plate-like
portion 27 and the cathode surface, the cathode
spot will be driven away from the ignition device
by the action of the mercury vapor as socon as an
arc 1s Initiated. In this way the ignition device
as & whole will be protected from the destructive
effects of the cathode spot.

While I have shown particular embodiments of
my invention, it will be understood by those
skilled in the art that many modifications may

.5 be made without departing from the invention,

and I aim by the appended claims to cover all
such modifications as fall within the true spirit
and scope of the invention.

What I claim as new and desire to secure by

iy Letters Patent of the United States is:

1. In an electric discharge device, an anode, a
pool-type cathode and an ignition device, said
Ignition device including the combination of an
ignition electrode in non-contiguous proximity to

ing energy will be required to produce vaporiza-
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the cathode surface, a container enclosing g
quantity of cathode material and having an
opening adjacent the region between the igni-
tion electrode and the cathode surface, and a
heater continuously effective through the opera-
tion of the discharge device to vaporize cathode
material within the container.

2. An electric discharge device including the
combination of an anode, a pool-type cathode, an
Ignition electrode positioned above and out of

contact with the cathode surface, said electrode
being operable intermittently to create an aux-

1liary discharge to the cathode thereby to initiate
a maln discharge between the anode and cath-
ode, and means including an electrical resistance
heater in heat-exchanging relation withh the
cathode material for continuously supplying such
material in vapor form to the space between the
cathode surface and the ignition electrode so as
to facilitate the functioning of the latter, said
resistance heater having its conductive parts
completely insulatingly separated from the dis-
charge space,

3. An electiric discharge device including an
anode, a pool-type cathode, an ignition electrode
positioned above and out of contact with the
cathode surface, said electrode being operable
Intermittently to produce an auxiliary discharge
to the cathode thereby to initiate = main dis-

charge between the cathode and anode, means

including an electrical resistance heater in heat-
exchanging relation with the cathode material
for continuously supplying such material in va-
porized form to the space between the cathode

surface and the ignition electrode so as to facili- 3

tate the functioning of the latter, and an electri-
cally completely separating insulating wall
shielding the conducting parts of the heater from
direct contact with the discharge space.

4. An electric discharge device including the
combination of an anode, a mercury pool cath-
cde, an ignition electrode comprising a plate-like
portion extending approximately parallel to the
cathode surface and closely adjacent thereto so
that the cathode spot is prevented from lodging
under the electrode, and means including g re-
sistance heater for maintaining a supply of va-
porized mercury in the space between the cathode
surface and the ignition electrode during the
entire period of operation of the discharge de-
vice, said heater comprising a portion contacting
the cathode surface in g region underlying the
blate-like portion of the ignition electrode.

GUNTHER DOBKE.
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