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1

The present invention relates to an automatic
or semi-automatic device for use in the striking
or initiating of electrical discharges.

In the electrochemical transformation of a gas-
eous medium in the presence of an electrical dis-
charge between a single pair of electrodes, it is
necessary to strike or initiate the discharge using
an appropriate striking voltage; for example,
with a high frequency discharge of 2.1 megacy-
cles, the striking voltage for a 17 mm. (milli-
meter) gap may be approximately 18,000 voits;
whereas, after the discharge has been struck the
active opsrating veltage is only about % thereof
or about 1800 volts. The fgures given are for
the preduction of hydrazine from ammonia in
which the electrochemical transformation of the
ammonia is carried out at super-atmospherie
pressures, as for example, 770 mm.

In the manufacture of nitric oxide from atmos-
pheric air at sub-atmospheric pressures, as for
example, at 335 mm. pressure, for a 17 mm. gap,
the striking voltage may approximate 2500 to
3000 volts. After the discharge is-once struck,
the active operating voltage may vary approxi-
mately between 1000 and 1200 volts.

It is well known that other conditions remain-
ing constant, the striking voltage or breakdown
voltage in a gaseous discharge is approximately
proportionate to the gap distance, that is, the dis-

tance bhetween cooperating electrode terminals

between which the discharge is initiated. There-
fore, if the gap between a cooperating pair of
electrodes can be temporarily decreased at the
time the discharge is struck, the striking voltage
may be proportionately decreased, and if the gap
be decreased so that the striking voltage does not
exceed the normal operating voltage, the elec-
trode discharge gap after the discharge is struck
may be lengthened or drawn out to a desired pre-

determined gap which is the original electrode

gap.

The principal object of the present invention
is to provide a device for automatically or semi-
automatically first decreasing the electrode gap
between a pair of cooperating electrodes by caus-
ing the electrodes to be brought closer together,
and then, thereafter, after the discharge has been
struck, restoring the electrodes to their original
predetermined position and to the original elec-
trode gap predetermined to be the most desirable
electrode gap for the particular material being
electrochemically transformed under the other
conditions of transformation,

Another object of the present invention is to
provide a gas discharge apparatus for effecting
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the electrochemical transformation of a gaseous
medium comprising the combination of a reac-
tor vessel, a pair of electrode terminals positioned -
respectively on a pair of electrode members, said
electrode members being capable of effecting an
electrical discharge in said reactor, one of said
electrode members and its electrode terminals
being mounted on - a piston provided with a
plunger held in an initial predetermined position
by any.suitable means, as for example, spring
means, said piston and plunger reciprocating in
a casing to shorten the electrode.gap between
said electrode terminals-and to restore the mov-
able electrode terminal to its initial position -or’
any other predetermined position, means being
provided for introducing a gaseous medium into
said casing while maintaining a relatively higher
pressure above the plunger than therebelow to

move the piston and its electrode terminal closer :

to the cooperating electrode and shorten the elec-" .
trode gap between: the -electrode terminals ‘so- E
that the discharge therebetween may be effected

under eperating voltage instead of under hlgher -

striking voltage, thére also being provided means
for reducing the pressure differential between the -
pressures -abave and below the plunger- to sub-
stantially zero, whereupon the retutning means
returns the rec1procat1ng electrode to a prede-;
termined position.

Tt is an additional object of the invention to
provide means -to leak gaseous medium - from.
above the plunger to below the plunger to equalize
the pressure above and below the plunger where-
upon the returning means returns the -recipro- -
cating -electrode to a predetermined - position.-
While spring means may be employed to return
the adjustable or reciprocating electrode other
equivalent means may:be employed.

It is an additional object of the present inven-
tion to provide an apparatus of the character seb
forth wherein the adjustable electrode is caused -
to reciprocate to shorten the electrode gap be-
tween its cooperating electrode by the apphca-,
tion of a super-atmospheric pressure which may
be just -slightly above atmospheric pressure or
may be considerably higher. i

Tt is an. additional object of the present inven-
tion to utilize a pressure lower: than atmospheric
to cause the adjustable electrode of the appara-
tus to reciproecate to shorten the electrode gap.

The invention will be described in connectlon -

w1th the aceompanying drawing wherein :
Figure 1 is the front elevatlon of the electrode

gap adjusting ‘device. - » .
Pigure 2'is a-plan view thereof, . -
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Figure 3 is a longitudinal cross sectional view
taken on line 3—3 of Figure 2.

Figure 4 is a detail view of the plunger of the
electrode gap adjusting device.

Figure 5 is a longitudinal sectional view show-
ing the piston member of the electrode gap ad-
justor in its depressed condition adapted to po-
sition the electrode for the shortest electrode gap.

Figure 6 is a view partly in section of the elec-
trode gap adjustor assembled with an electrical
discharge reactor adapted to effect electrochemi-
cal transformation of a gaseous medium under
super-atmospheric pressure.

Figure 7 is a similar view wherein the electro-
chemical transformation of the gaseous medium
is effected at sub-atmospheric pressure.

Referring to the drawing, the electrode ad-
justor comprises a casing {0 provided with a
member | which functions as an inlet member
when operating under super-atmospheric pres-
sure and as an outlet member when operating at
sub-atmospheric pressure. The casing 10 is pro-
vided with an inner wall 12, and at its lower ex-
tremity, it is provided with a bottom wall {3, the
Jatter acting to limit the travel stroke of the
plunger 14 in a manner as hereinafter set forth.
The casing adjacent its lower extremity is pro-
vided with a series of apertures 15, 16, 17, and 18,
adapted to allow the gaseous medium which op-
erates the device to escape from the casing while
the piston i4 has been depressed. The casing at
its upper portion is provided with a conductive
cap 19 provided with a top wall 20 and a lower
wall 21, the latter funetioning to limit the upward
stroke of the piston {4. The cap, which is ex-
ternally threaded at 22 is screwed into the upper
end of the casing which is provided with threads
23. A binding post 24 adapted to receive the elec-
trical connector 25 is connected with the upper
wall member 26.

The piston rod 14 is provided with a lower
cylindrical portion 26, an intermediate enlarged
cylindrieal portion 217, and a top cylindrical por-
tion 29. The cylindrical portion 27 is provided
with a shoulder 28 at its juncture with the pis-
ton rod portion 26. The shoulder portion 28
serves as a stop to limit the downward stroke of
the piston rod i4.

Adjustably mounted on the piston rod 14 is
the piston or plunger 30 which is held in a pre-
determined position by the screw nut 32. The
piston rod {4 below the plunger 38 is provided
with a coil spring 33. It is to be noted that the
coils of the spring 33 are not of the same diam-
eter throughout the spring, but that the coils of
smaller diameter are at the top portion of the
spring, and the coils gradually increase in diam-
eter from the upper portion of the spring to-
wards the lower portion of the spring. This is
the preferred type of spring as it operates to exert
its pressure at and adjacent the center of the
plunger 30 instead of adjacent the periphery of
the plunger 30. When the spring pressure is
exerted at and adjacent the periphery portion
of the piston or plunger 38 there is a tendency
for the piston to jam in the casing, and this is
eliminated by the employment of a spring of the
character set forth. :

It is to be noted that preferably there is a
small clearance between the outer surface 31 and
the interior wall of the casing 10. This clearance
should he sufficient to allow the escape or leakage
of gases past the piston plunger after the gas
has acted to effect movement of the piston either
in a downwardly or upwardly direction, depend-
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ing on whether the activating gas is at super-
atmospheric pressure or at sub-atmospheric
pressure, respectively.

The lower portion of the piston member 26 is
threaded at 37 and is adapted to receive the elec-
trode terminal 38. The piston rod {4, including
the lower portion 26, acts as one electrode for
the reactor 40 in which there is positioned a co-
operating electrode terminal 39 and an elec-
trode 41.

The upper end of the reactor 49 is provided with
an apertured closure member 42 preferably of a
non-conducting material in which the electrode
adjustor E is mounted. The lower end of the
reactor is provided with a non-conducting closure
member 43.

Means are provided to introduce the gaseous
medium to be electrochemically transformed into
the reactor 40, a suitable inlet means such as
the conduit 44 being provided.

Connected to the inlet conduit 44 are branch
lines 45 and 45. At the junction of conduits 44,
45, and 486, there is provided a three-way valve
47. The conduit 45 is connected to the conduit
H of the electrode adjustor E.

For operation under super-atmospheric condi-
tions the hookup set forth in Fig. 6 is suitable.
In starting operations the normal operation volt-
age, as for example 1800 volts, suitable for the
production of hydrazine from ammonia is ap-
plied to the electrode terminals 38 and 39. There-
after the valve 47 is positioned so as to allow the
gas to be transformed, such as ammonia, to pass
by the way of the conduit 45 and conduit {{ into
the interior of the electrode adjustor E where it
acts upon the plunger 30 causing the piston rod
26 to move downwardly to the position shown
in Figure 5 where the electrode terminal 38 is
closely adjacent the electrode terminal 39.

In the specific case set forth the electrode ter-
minal 38 has been moved 16 mm. inwardly to
within 1 mm. of the terminal 39. With this
shortened electrode gap the discharge strikes at
a very low voltage, as for example, for the pro-
duction of ammonia from hydrazine, at 1800 volts
instead of 18,000 volts. As soon as the discharge
has been effected the valve 47 is turned to cause
the incoming gas to flow through the conduit 46
into the interior of the reactor 48 whereupon the
pressure within the reactor causes the gas to
flow through the small apertures 15, 18, {7, and
18 into the interior of the casing {8 below the
plunger 30, thereby equalizing the pressures below
and above the plunger 30. When this occurs, the
spring 33 forces the plunger upwardly and thereby
causes the rod 28 to move upwardly and restore
the electrode terminal 38 to its original prede-
termined position 17 mms. from the electrode ter-
minal 39, or to any other desired position.

In the above form of the invention when utiliz-
ing super-atmospheric pressure the operation is
semi-automatic, and it is not necessary to have
any substantial clearance between the exterior
surface 3! of the plunger 30 and the interior
wall of the casing 10. However, in the form of
the invention shown in Figure 7, the electrode
gap adjustor may be made to function fully
automatically by providing and utilizing a clear-
ance space. The electrochemically transformed
product passes from the reactor 40 through the
conduit 59.

Referring to Figure 7, the electrochemical
transformation of the gaseous medium is carried
out under sub-atmospheric pressure, as for ex-
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ample, under a pressure of 335 mm. when electro-
chemically transforming atmospheric air to
nitrogen oxide.

The reactor &9 is provided with an inlet con-

duit 48 and an cutlet conduit 58 connected to the
vacuum pump P. A by-pass conduit 52 is con-
nected to the conduit {§ of the electrode adjustor
E and to the outlet 58 via the valve 5l.

In operation the normal operating voltage, as?

for example, 1060 to 1200 volts, is applied to the
electrode connhector 25 and the electrode 41. The
applied voltage is, as stated, the operating volt-
age of 1000 to 1200 volls, and not the striking
voltage of 5000 to 6000 volfs which would be re-
quired if the electrode adsptor E were not utilized.

Thereafter, the vacuum generated by the vac-
uum pump P is applied to the conduit §8, the valve
5l being so set as to disconnect the by-pass con-
duit 52. As soon as this vacuum is established,
atmospheric air to be transformed enters the re-
actor 40 by means of the conduit 49, and the
vacuum is communicated to the interior of the
casing 18 via the apertures 5, 18, IT, and 8.
The gaseous medium under a vacuum pulls the
plunger downwardly compressing the spring 33
and forcing electrode terminal 38 inwardly 16
mms. to within 1 mm. of the electrode terminal
39. After the discharge has been struck, the
electrode 38 is brought back to its predetermined

normal position in the following manner which is

automadtic.

As previously stated, there is a clearance be-
tween the periphery of the piston 30 and the in-
terior wall of the casing 18. The air in the cas-
ing 16 above the plunger 30 before the plunger
moved downwardly under the action of the vac-
uum is at atmospheric pressure and is at all times
at a pressure higher than that existing in the
gaseous medium below the plunger. As soon as
the plunger 30 is pulled downwardly on applica-
tion of the vacuum the discharge strikes, and the
leakage of the gaseous medium from the space
above the plunger to the space below the plunger
is initiated, thus starting the reverse or upward
movement of the plunger. The time for the re-
versal is dependent uipon the tension of the spring
and the clearance of the plunger.

When operating as herein set forth, the time of
reversal may take about 10 seconds. It is desired
to point out, however, that it is not desired to be
limited to this time period as the time pericd can
be adjusted to any desired reversal time by the
tension of the spring and the clearance between
the plunger 28 and the interior wall of the casing
10.

It is to be noted that the operation as above
set forth is fully automatic and the valve 51 re-
mains positioned as shown in Figure 7. If a quick
reversal is required the valve §!, which is nor-
mally closed, is momentarily opened, whereupon
the pressures above and below the plunger are
rapidly equalized as, for example, in a fraction of
a second. In this case the operation is semi-
automatic.

Referring to Figure 6, a gaseous medium under
a pressure varying from 770 mm. to 800 mm. is
introduced into the casing {8 above the plunger
30, and then the arc is struck at the normal op-
erating voltage which as stated, is much lower
than the usual striking voltage. Thereafter, the
same gas or a different gas is introduced by a con-
duit 46 and passes through the openings 5, 16,
11, and 18 into the casing below the piston. Upon
the pressure being equalized, the piston 30 is

caused to travel upwardly under the influence of

10

15

20

25

30

35

40

650

65

80

66

70

o

6

the spring 33 which has been compressed «during
the downward stroke of the piston. Instead of

using the same pressures above and below the pis-

ton 30 to operate the piston in the manner above

set forth after the plunger 30 has once been de-

pressed, the gas introduced below the piston may

have a higher pressure in pounds per sq. in. than:
the gas above the piston which had been previ-

ously introduced via conduits 45 and If. The
point is that in order to bring the electrode ter-

minal to its initial position the pressure below the

piston must be equal to or higher than the pres-

sure above the piston.

When operating under a vacuum in accordance
with the form of the apparatus shown in Figure
7, the casing i0, before operations are started,
has air or other gas present therein-at atmos-
pherie pressure, and the valve 51 is closed. The
operations are started, and the normal. operating
voltage is applied between the electrode terminals
32 and 38. Thereafter with the valve 51 closed,
the vacuum is applied in the manner hereinbefore
set forth.

It is desired to point out that in the form of the
apparatus shown in Figure 7, instead of having a
gas at atmospheric pressure in the casing 18 above
the plunger 30, the gas may be at below atmos-
pheric pressure and a gas at a pressure still Jower
than the pressure of the gas in the casing above -
the piston may be introduced into the casing be~ .
low'the piston to cause the piston tooperate. - The
point, again, is that even when operating under a
vacuum all that is necessary is that there be a~
difference in pressure above and below the piston
in order to activate the piston and shorten the
electrode gap. After the electrode gap.has been
shortened, the pressure is equalized, and upon
equalization, the spring 33 effects return of the
adjustable electrode to a predetermined position. -

The difference in pressures must be sufficient
to overcome the pressure exerted by the upward
thrust of the spring.

T claim:

1. In an electrode ‘gap adjustor, the combina-

- tion of a-casing having an interior chamber, a’

top end wall, and an- apertured lower end wall,
a piston carrying s plunger intermediate -~ its
upper and lower_ end, the latter being provided
with an electrode terminal, said piston recipro-

cating in said chamber through the apertured> -

lowér ‘end member, stop means on said ‘piston;
and reciprocating therevuth auxiliary cooperat-
ing ‘stop means in said casing for limiting the
forward stroke of the piston to the. distance it
is-desired to move the electrode terminal, spring
means in said casing positioned to assist in re- -
turning the plunger, the piston; and the electrode -

terminal after completion of the forward stroke
of the piston, means-to-limit the upward. travel . -
of the piston and the -electrode terminal, and-:

means for effecting reciprocation of the plunger -
in the chamber casing including an opemng m’
the casing below the plunger:

2. In an electrede gap adjustor, the combi- -
nation of a casing having an interior chamber;
a top end wall, and an apertured lower end wall,
a piston carrying a plunger intermediate its,
upper and lower end, the latter being provided
with an electrode terminal, said piston recipro-
cating in said chambker through the apertured
lower end, a clearance space between said plunger
and the interior wall of the casing chamber, stop -
means on said piston and reciprocating there-
with, auxiliary cooperating stop means in sald
casing for -limiting the forward: stroke of the
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piston to the distance it is desired to move the
electrode terminal, spring means in said casing
positioned to assist in returning the plunger,
the piston, and the electrode terminal after com-
pletion of the forward stroke of the piston, means
to limit the upward travel of the piston and the
electrode terminal, and means for effecting re-
ciprocation of the plunger in the chamber casing
including an opening therein.

3. In an electrode gap adjustor, the combina~
tion of a casing having an interior chamber, a re-
movable upper cap having an interior hottom
wall and an apertured lower end wall, the inte-
rior wall of which acts as a stop member, a pis-
ton carrying a plunger intermediate its upper
and lower end, the latter being provided with
an electrode terminal, said piston reciprocating
in said chamber through the apertured lower end
wall, stop means on the piston and reciprocating
with the piston, said stop means abutting the in-
terior lower end wall and limiting the forward
stroke of the piston the distance it is desired to
move the electrode terminal, spring means posi-
tioned in said casing below said plunger to assist
in returning the plunger, the piston, and the
electrode terminal after completion of the for-
ward stroke of the piston, means to limit the
upward travel of the piston and electrode termi-
nal comprising the interior bottom wall of the
cap member, and means for effecting reciproca-
tion of the plunger in the chamber casing, in-
cluding an opening in the casing below the
plunger.

4. In an electrode gap adjustor, the combina-
tion of a casing having an inferior chamber, a
removable upper cap having an interior bottom
wall and an apertured lower end wall, the inte-
rior wall of which acts as a stop member, g pis-
ton carrying a plunger intermediate its upper
and lower end, the latter being provided with an
electrede terminal, said piston reciprocating in
said chamber through the apertured lower end
wall, stop means on the piston and reciprocat-
ing with the piston, said stop means abutting the
interior lower end wall and limiting the forward
stroke of the piston the distance it is desired
to move the electrode terminal, spring means po-
sitioned in said casing below said plunger to
assist in returning the plunger, the piston, and
the electrode terminal after completion of the
forward stroke of the piston, means to limit the
upward travel of the piston and electrode ter-
minal comprising the interior bottom wall of
the cap member, and means for effecting recip-
rocation of the plunger in the chamber casing,
including & plurality of small openings positioned
circumferentially of the casing adjacent its lower
end.

5. In an electrode gap adjustor, the combination
of a casing having an interior chamber, a remov-
able upper cap having an interior bottom wall
and an apertured lower end wall, the interior
wall of which acts as a stop member, a piston
carrying a plunger intermediate ifs upper and
lower end, the latter being provided with an elec-
trode terminal, said piston reciprocating in said
chamber through the apertured lower end wall,
stop means on the piston and reciprocating with
the piston, said stop means abutting the interior
lower end wall and limiting the forward stroke
of the piston the distance it is desired to move
the electrode terminal, spring means positioned
in said casing below said plunger to assist in
returning the plunger, the piston, and the elec-
trode terminal after completion of the forward
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8
stroke of the piston, means to limit the upward
travel of the piston and electrode terminal com-
prising the interior bottom wall of the cap mem-
ber, means for effecting reciprocation of the
plunger in the chamber casing, including an
opening in the casing below the plunger, and
means to leak gaseous medium from above the
plunger to below the plunger to equalize the pres-
sure above and below the plunger.

6. In an electrode gap adjustor, the combina-
tion of a casing having an interior chamber, a
removable upper cap having an interior bottom
wall and an apertured lower end wall, the in-
terior wall of which acts as a stop member, a
piston carrying a plunger intermediate its upper
and lower end, the latter being provided with an
electrode terminal, said piston reciprocating in
said chamber through the apertured lower end
wall, stop means on the piston and reciprocat-
ing with the piston, said stop means abutting the
interior lower end wall and limiting the forward
stroke of the piston the distance it is desired to
move the electrode terminal, spring means posi-
tioned in said casing below said plunger to
assist in returning the plunger, the piston, and
the electrode terminal after completion of the
forward stroke of the piston, means to limit the
upward travel of the piston and electrode fer-
minal comprising the interior bottom wall of
the cap member, means for effecting reciproca-
tion of the plunger in the chamber casing, in-
cluding a plurality of small openings positioned
circumferentially of the casing adjacent its lower
end, and means to leak gaseous medium from
above the plunger to equalize the pressure above
and below the plunger.

7. In a gas-discharge apparatus for effecting
electrochemical transformation of a gaseous me-
dium under super-atmospheric pressure, the com-~
bination of a reactor vessel, a pair of electrode
terminals positioned respectively on a pair of
electrode members, eaid electrode terminals being
capable of effecting an electrical discharge in
said reactor, one of said electrode members and
its electrode terminal being mounted on a piston
reciprocating in a casing to vary the electrode
gap between said electrode terminals, means for
introducing a gaseous medium under pressure
into said casing to move said piston and its elec-
trode terminal closer to the cooperating terminal
and initiate a discharge between the electrode
terminals at a lower operating voltage than is
required in the absence of the shortening of the
electrode gap, means for introducing a gaseous
medium to be transformed into the reactor vessel

‘under super-atmospheric pressure, means includ-

ing an opening in the casing for returning the
reciprocating electrode to a predetermined posi-
tion, and means for removing the transformed
reaction product from the reactor vessel.

8. In the gas-discharge apparatus for effecting
the electrochemical transformation of g gaseous
medium under super-atmospheric pressure, the
combination of a reactor vessel, a pair of elec-
trode terminals positioned respectively on a pair
of electrode members, said electrode members be-
ing capable of effecting an electric discharge in
said reactor, one of said electrode members and
its electrode terminals being mounted on a piston
provided with a plunger held in an initial pre-
determined position by spring means, said piston
and plunger reciprocating in a casing to shorten
the electrode gap between said electrode termi-
nals, means including an opening in the casing
for introducing a gaseous medium under pres-




9,525,038

sure into said casing to move said piston and its

electrode terminal closer to its cooperating ter-
minal, and shorten the electrode gap between said
terminals and initiate a discharge hetween the
electrode terminals at a lower operating voltage
than is required in the absence of the shortening
of the electrode gap, means including an opening
in the casing for introducing a gaseous medium
into the reactor vessel under super-atmospheric
pressure and into the casing below said plunger
whereupon the pressure below and above the
plunger becomes equalized and the spring means
returns the reciprocating electrode to a predeter-
mined position, and means for removing a gas-
eous product from the reaction vessel.

9. In the gas-discharge apparatus for effecting
the electrechemical transformation of a gaseous
medium, the ccmbination of a reactor vessel, a
pair of electrode terminals positioned respectively
on a pair of electrode members, said electrode
members being capable of effecting an electric
discharge in said reactor, one of said electrodes
members and its elsctrode terminals being
mounted on a piston provided with a plunger held
in initial predetermined position by spring
means, said piston and plunger reciprocating in
a casing to shorten the electrode gap between said
electrode terminals, means for introducing a gas-
eous medium under a vacuum info the reactor
vessel, an opening in said casing for introducing
gaseous medium therein to move said piston and
its electrode terminal closer to the cooperating
electrode terminal and shorten the electrode gap
between said electrode terminals and initiate a
discharge between the electrode terminals at a
lower operating voltage than is required in the
absence of the shortening of the electrode gap,
means for equalizing the pressure of the gaseous
medium above and below the piston plunger,
means acting upon said equalization of pressure
for returning the reciprocating electrode termi-
nal to a predetermined position, and means for
removing the gaseous product from the reactor
vessel.

10. In a gas-discharge apparatus for effecting
the electrochemical transformation of a gaseous
medium, the combination of a reactor vessel, a
pair of electrode terminals positioned respectively
on a pair of electrode members, said electrode
members being capable of effecting an electric
discharge in said reactor, one of said electrode
members and its electrode terminals being
mounted on a piston provided with a plunger
held in an initial predetermined position by
spring means, said piston and plunger reciprocat-
ing in a casing, to shorten the electrode gap
between said electrode terminals, means for
introducing a gaseous medium under a vacuum
into the reactor vessel, an opening in said casing
for introducing gaseous medium therein, to move
said piston and its electrode terminal closer to
the cooperating electrode terminal and shorten
the electrode gap between said electrode termi-
nals and initiate a discharge between the elec-
trode terminals at a lower operating voltage than
is required in the absence of the shortening of the
electrode gap, means for removing the gaseous
product from the reactor vessel, means to leak
gaseous medium from above the plunger to below
the plunger to equalize the pressure above and
below the plunger whereupon the spring means
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10 :
returns the reciprocating electrode to a pre-
determined position, and -means for removing
the gaseous product from the reactor vessel.

11. In a gas-discharge apparatus for effecting
the electrochemical transformation of & ‘gaseous
medium, the combination of a reactor vessel, a
pair of electrode terminals positioned respectively
on a pair of electrode members, said electrode
members being capable of effecting an electric
discharge in said reactor, one of said electrode .
members and its terminals being mounted on a
piston provided with a plunger held in an initial
predetermined position by spring means, said
piston and plunger reciprocating in a casing fo
shorten the electrode gap between said electrode
terminals, an opening in said casing, means for
introducing a gaseous medium through said open-
ing info said casing, while maintaining a rela-
tively higher pressure above the plunger than
below, to move the p.ston and the electrode ter-
minals against the spring means and bring said
electrode terminal closer to its cooperating ter-
minal, to thereby shorten the electrode gap he-
tween said terminals and initiate a discharge
between the elecirode terminals at a lower oper-
ating voltage than is required in the absence of
the shortening of the electrode gap, means for
reducing the pressure- differential above and
below the plunger to substantially zero, where~
tipon the spring means returns the reciprocating
elecirode to a predetermined position, and means
for remov.ng the gaseous product from the reac-
tor vessel.

12.In the gas-discharge appar atus for effect-
ing the electrochemicai transiormation of a-gas~
eous medium, the combination of a reactor ves-
sel, a pair oi eiectroue terminals positioned re-
spectively on a pair of elecirode members, said
electrode members being capabie oi eifecting an
electric discharge in said reactor, one of said elec-
trode members.and its eiectrode termunals being
mounted on a piston provided with a plunger held
in initial predetermined position by spring means,
said piston and piunger rec.procating in a casing
to shorten the-electrode gap between said elec- .
trode terminais, means for muroducmg 9-gaseous
medium into tine reacior vessel, an opening in said
casing for introducing gaseous medium therein
white mainta.ning a rewatively hugher pressure
above the plunger than below, to move said piston
and its electrode terminal closer to the cooperat-
ing electrode terminal and initiate a discharge
between the electrode terminals at a iower oper-
ating voltage than is required in the absence of a -
shortening of the electrode gap, means for equal~-
izing pressure oi the gaseous medium above and

_below the piston plunger, means acting upon said -

equalization cf pressure for returning the recipro-.
cating electrode terminal to predetermined posi-
tion and means for removing a gaseous product
from the reactor vessel.

LEE H. PECK.
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