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9 Claims. " (Cl 250—27.5)

"1

:This-invention is. direcfed to.arrangements for
generating a .fraveling . wave. of . vapor-electric
discharge current. - The.expression “vapor-elec-
tric discharge. current,” :as used throughout this
specification, is.intended -to define: the type .of
current produced .in. a. vapor-electric or gaseous-
discharge .tube. during .operating intervals in
which such.a .tube is broken .down.or rendered
conductive. In the most familiar gaseous-dis-
charge circuits, :the . gas of the tube produces a
visible discharge.which .is:.conveniently referred
to as a_glow discharge. . The. arrangements to.be
described - hereinafter .will usually have .this
characteristic.

..A generator of the :type.under.consideration
may -be employed-in -a yvariety of installations.
For. example, its use -as. a. scanning. device in
applicant’s: novel. television -xeceiving system is
disclosed in..detail in. application .Serial -No.
120,405, filed October -8, 1949, as.a.continuation
of . application. Serial. No. 701,188, filed .concur-
rently -herewith .but.-now. abandoned. .The gen-
erator is likewise .especially: suited for- applica-
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tion. to.-commutating. systems.and will be.par- -

ticularly.described: in .that' connection.
Commutators, as..such, have long.-been known
to.the. art and may take.any -of .a. variety .of
forms. One. familiar. type features. a..rotating
element to-commutate:between cooperating ele-
ments spaced about its:axis.of rotation. . While
that device.is. satisfactory: for .certain services,
there. is a:practical.limit.to.:the: maximum-com-
mutating frequency.and. this.limitation may be
undegirable in-some..cases. - Electronic. commu-
tators,.including -a .series :of .cascaded vacuum: or
gas tubes, -have.also -been . proposed, but.they
usually .involve fairly. -complex cireuit -connec-
tions- which may. sometimes be objectionable.
It is-an . object of .the present invention, there-
fore,. to. provide.a traveling-wave .current gen-
erator which:-may be employed. as.a commutat-
ing. device and which.avoids one or more of the
aforementioned :limitations -of the-prior devices
referred. to hereinbefore.
.:It is-another object. of the invention to provide

an.improved and novel arrangement for gener-

ating . a traveling .wave .of. vapor~electric- :dis-
charge current.
It is the specific: object of .the invention to.pro-

vide.a novel arrangement.of. simplified..and in- 5

expensive construction. for -generating: a.travel-
ing wave of vapor-electric discharge current.
..In accordance.with. the present.invention, -an
arrangement for generating a. traveling..wave.of
vapor-electric. .discharge current..comprises..en-
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ergy-storage means.having a, plurality-of energy-
storage portions to-be. charged :from. a_potential
source. . The, arrangement:also inciudes vapor-
electric .discharge rmeans. for discharging . the
aforesaid_portions. and. including . anode ; means
comprising. a..corresponding plurality of anode
portions - spaced . along;.a ;predetermined route
and including :eathode.means providing.a like
plurality . of cathode;-portions. spaced from. .and
defining. with-.those:anode .portions: a like :plu-
rality. of spaced.electrode. systems constituting
vapor-discharge . paths .extending -.across .the
aforesaid route. : The.arrangement. further. in-
cludes means for initiating -a:vapor-electric. dis-
charge. in. one of the: electrode.systems to.dis-
chaxge. the; associated:one .of. the. energy-storage
portions- and :produee. a; loealized component, of
vapor-electric.discharge: eurrent -having .a ,dura-
tion corresponding:.to the:discharge time-of the
afaresaid ..one ..energy-storage . portion. .The
spacing .of .the-electrode. systems -along the route
mentioned -above .is.:selected .with .reference to
the capacitance-of.the energy-storage .portions
and the characteristics.of each.-path so_that.the
discharge.of.any. of .the energy-storage portions
through. its, path. ionizes.:the - discharging -path
for :the next.succeeding: energy-storage .portion,
thereby. to. produce- a..similar. localized: .compo-
nent .of vapor=electric:.discharge - current. and
propagate a. traveling.wave,of .current.along the
aforesaid route.

. For a:better.undexstanding -of the present.in-
vention,.together with.other.and.further objects
thereof,. .reference.is .had..to..the: following .de-
scription .taken in-econnection .with: the.accom-
banying.drawing,:and . its scope..will.-be -pojnted
out in the appended-claims.

-In.the drawing, Fig. 1.is.a-.schematic - repre-
sentation.of .a.fraveling-wave. .current. generator
embodying the:invention;.Figs: 2:and 3 include
graphs. utilized in.explaining the gperation of the
embodiment..of . Fig. 1; Fig.4 represents. a .gen-
erator .of ..the :type of.Fig; 1. having:a modified
construction;while-Fig; 5 is.aschematic . circuit
diagram which is the approximate. electrical
equivalent. of one.component.of .the generator: of
Fig. 4.

-Referring: now: more.-particularly to the. draw-
ing, there.is represented -in. Big. 1 an.arrange-
ment: empodying. the. invention:for .generating a
traveling. wave .of  vapor-electric. discharge-cur-
rent. The. arrangement: comprises: energy=stor-
age smeans,.:including..a plurality...of...energy-
storage-: devices, rthe.suceessive --discharge - -of
which; gives: vise.to.a..trayveling  wave of -vapor-
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electric or glow-discharge current. These stor-
age devices are shown as a series of discrete but
simiiar condensers designated (8-19, inclusive.
One electrode of each condenser is grounded
while the opposite electrode thereof is coupled
through one of a similar series of resistors de-
noted {0’—19’, inclusive, to a common source of
unidirectional potential indicated +B. It will be
understood that the low-potential terminal of
this source is likewise grounded.

1he generating arrangement has vapor-elec-
tric discharge means for successively discharg-
ing the series of storage devices, this means being
in the form of a single glow-discharge tube. The

tube includes an anode structure comprising a ;

plurality of anode elements 20-28, inclusive,
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corresponding in number to the number.of con- .

densers and closely spaced along a predeter-
mined route. In the embodiment under consid-
eration wherein the tube-is a straight structure,
these anode elements are spaced along a linear
path. A single elongated cathode structure 30 is
included in the tube, being spaced from and pro-
viding with the several -anode elements, a like
plurality of spaced -vapor- or glow-discharge
paths. A plurality of intermediate or sampling
electrodes 31-40, inclusive, are arranged with
one such electrode in each of the several dis-
charge paths provided by the spaced anode ele-
ments and the common cathode, these interme-
diate electrodes constituting means responsive
to a traveling wave in the tube for deriving a
control effect. Each such electrode is grounded
through one of resistors 41-59, thereby to be in-
cluded in circuit with the common cathode
which is likewise -grounded by way of a cathode
impedance 5f. Output terminals 41’-58’, inclu-
sive, are connected to the high potential termi-
nals of the correspondingly designated resistors
in order to couple a utilizing circuit to the tube
to be controlled by the control effects developed
in a manner to be made clear hereinafter.

- The several series of electrodes 20-28, inclu-
sive, 21-40, inclusive, as-well as the unitary

cathode 30 are enclosed within a single glass en- A

velope 54. ‘An ionizable gas, such as xenon or
argon, is also housed within the envelope so that
the electrode system is in a gaseous atmosphere
of -any suitable composmon and at a conven-

tional pressure. -A series of inductors 60-69, in- !

clusive, is arranged with one inductor serially
connecting one of the-condensers 10-19, inclu-
sive, to a corresponding one of the several anode
elements 20-29, inclusive, so that a resonant dis-
charge circuit is associated with each condenser.
- .An igniter electrode 52 positioned adjacent the
leading glow-discharge path, namely, that in-

- cluding anode element 20 and the common
cathode 30, constitutes triggering means for
initiating a discharge between this anode ele-
ment 28 and the cathode structure to discharge
the associated condenser 10. The igniter 52 may
be rendered effective by way of triggering pulses
or signals of positive polarity applied to a syn-
chronizing terminal 53.

In considering the operation of the described
arrangement, it will be assumed initially that
no discharge is taking place within the gas tube
54. In this quiescent condition, the series of
condensers {0-19, inclusive, charge simultane-
ously from the common potential source +B, the
charging current of each condenser being limited
by its series-arranged charging resistor. “At the
end of the charging interval, all of the con-
densers are charged to 8 positive potential. The
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value of the source +B is chosen so that the
potential of any condenser in this charged con-
dition. is insufficient to initiate a glow discharge
anywhere along the tube 54. The potential
source is also selected of a sufficiently high value
that the condensers are capable of maintaining
a discharge within the tube, once the discharge
is initiated, until the condensers become dis-
charged. '

Let it be assumed, now, that the condensers

have all received a full charge and that a trig-
gering pulse, represented by curve A of Fig. 2, is
applied to synchronizing terminal 53. The trig-
gering pulse is of positive polarity and provokes a
discharge between the igniter electrode 52 and
the common cathode structure 30. This dis-
charge ionizes the gaseous atmosphere in the
immediate vicinity of the igniter and produces
ionization within the -discharge path between
anode element 20 and" the common cathode.
This latter ionization enables the discharge to
spread to anode element 20 in the manner of
conventional gas tubes utilizing an igniter elec-
trode. The variation of igniter current, as the
discharge is taken over by anode 23, is indicated
by curve B. The-occurrence of a discharge be-
tween this anode element and the common cath-
ode completes the resonant discharge path for
condenser 10 through the inductor 60 and pro-
duces a component of vapor-electric or glow-
discharge current having a duration correspond-
ing to the discharge time of the condenser.
" Neglecting for the moment the effect of the
discharge of condenser {0 on the neighboring
anode elements. of tube 54, its discharge current
is represented by curve C. The corresponding
voltage variation experienced by anode element
20 is shown by curve -D. Thus, it is apparent
that after a time delay At following the applica-
tion of the triggering pulse of curve A, condenser
10 starts to discharge. The time delay At repre-
sents the delay in the transfer of the initial glow
discharge from igniter electrode 52 to the anode
element 20. The discharge time of the con-
denser is designated by the time inferval f1. It
is approximately equal to one-half the period of
the series-resonant discharge circuit comprising
this condenser, its discharge inductor 60, and
the resistor 5i because at the end of that time,
the potential of anode element 20 is reduced fo
an insufficient value to sustain ionization. Dur-
ing the conductive interval 1, a low impedance
path is established betwéen the intermediate
electrode 31 and the cathode 88, bringing the
potential of resistor 41 to that of the cathode.
In this manner, a control potential is presented
at the output terminal 41’ for the duration of
the discharge time #: of condenser {8 and this
potential may be utilized to perform the first
step of the commutating process controlled by
the arrangement under consideration. _

The complete commutating process may be
understood when the effect of the aforedescribed
discharge of condenser 10 upon its neighboring
discharge paths is taken into account. The dis-
charge of this condenser produces an apprecia-
ble ionization in the immediate nei ghborhood of
anode element 20. The degree of ionization is
determined, among other factors, by the char-
acteristics of the discharge path, such as: (1)
the duration of the condenser discharge time #i;
(2) the magnitude of the discharge current; and
(3) the composition and pressure of the gas in-
cluded within tube 54. The duration of the dis-

‘charge, as mentioned in the preceding para-
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sraphs, ‘may be controlled by-appropriately:ise-
lecting --the  series-resonant ' frequency - of "-the
condenser - discharge circuit and the magnitude
of ‘the’discharge current is dependent.-upon the
impedance of the discharge path-as well as the
initial potential of the condenser 10. The spac-
ing of the several discharge paths along the -tube
is selected ‘with reference to the capacity of ‘the
condensers and the characteristics of each path
so that the discharge -of any one condenser
through -its path ionizes the discharge path for
the next succeeding condenser. In other words,
the ‘spacing of the -anodes' 20-29, inclusive, -is
selected so that the-discharge of condenser |9
ionizes the discharge path for condenser i1
which, in turn, discharges and ionizes the:dis~
charge path for condenser 12 ‘ete.. In this fash-
ion, the effect of a triggering pulse applied to
terminal 53 is to 'initiate a traveling wave of
current that starts with the discharge of the
first"condenser 8 and s propagated dlong -the
tube by the successive discharging of the re-
maining condensers. This phenomenon is rep-
resented by the curves of Fig. 3 which indicate
the time relation of the discharge currentfor
four of the condensers. Each has the same dis-
charge ‘time #1 and there is a delay A#’ corre-
sponding to the time required for the discharge
of -any one condenser to ionize and complete a
discharge path for the next succeeding one. The
discharge of any condenser produces a control
potential at the associated output terminal so
that for the arrangement illustrated and de-
scribed the terminals 41’-5@’, inclusive, succes-
sively present control potentials capable of
effecting a commutation.

As already mentioned, the complete discharge
of -any -of the condensers {86-18, inclusive, ex-
tinguishes the glow discharge from the partic-
ular anode element associated therewith. While
some ionization continues to he asscciated with
a given anode element following the éxtinciion
of ‘the glow discharge thereto, the charging re-
sistors 10'—19’, inclusive, are selected of large
values so that the recharging of any condenser
is-at a‘slow rate. This permits deionization to
be accomplished within the tube 54 to restore
thearrangement to its quiescent condition. After
the first condenser 10 has been discharged and

has received its subseguent charge from the 5

source ---B, a second triggering signal may be ap-~
plied to ‘terminal 53 to repeat the commutating
cycle just described. Of course, where the tube
i$ ‘exceedingly long, the leading condenser 1§ may
well have been completely recharged before ‘the
last condenser {9 has been discharged. In such
a-case, the control potential developed at resistor
50 may be employed to trigger the tube again,
thereby to maintain continuous operation. “Also,
with-a long tube several waves of discharge cur-
reht may traverse the tube simultaneously ‘and
independently.

The arrangement of Fig. 1 constifutes a flex-
ible ‘commutating system. - Since the glow- dis-
charge advances in step-by-step -fashion along
the tube, spreading-from first one electrode to its
neighbor on the right, a combination of output
terminals may be selected to provide a convenient
commutating program. All- ocutput terminals
may‘be used to give a succession of commutating
steps with approximately equal time separations
or some may be omitted to vary-this commutat-
ing sequence. It will 'also- be apprarent that only
one output terminal may be employed where it-is
desired .to: effect the timing- of> some ‘operation
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‘considered as an elongated condenser.

6

with-va- predetermined ‘delgy ~with respect: to--4
triggering sighal .applied- to ‘terminal 53. --Addi-
tionally, the igniter 52 shown at the leading edge
of*ithe - anode-‘structure may be variously -posi-
tioned within the tube. - Where it is located cen-~
trally of the tube, the glow discharge current.-may
advance in two opposed .paths effectively pro-
dueing two traveling waves.of current.

“It is: not necessary that the glow-discharge
tube have discrete, .spaced anode elements. - It
may. be convenient in some applications of the
invention to wutilize the modification of Fig. 4
wherein the energy-storage device and the anode
structure constitute one structural member. As
represented, this member is circular in cross sec-
tion~and has an outer conductor surface 88 of
resistive material, an intermediate layer 8i-of a
suitable dielectric, and an inner or nested con-
ductive- element 82. The dielectric material §i
insulates but electrically couples conductive sur-
faces 88 and 82 to one another throughout their
lengths so that the structure -88-8{-82 may be
The in-
ner-element 82 is grounded at one or mors points
in-the manner shown by the connection 83. The
source of unidirectional potential +B is .con-

nected through a common charging resistor 84 to

the outer conductive surface 86. This outer sur-
face also serves as the anode structure of the
gasecus discharge tube.  The remaining electrode
elements of this tube as well as the circuit con-
nections to the intermediate electrodes, the com-
mon -cathode, and the igniter are the same as
those-of Fig. 1 and are designated by similar
reference characters.,

Pig. 8 is a schematic representation of the
electrical equivalent of the unitary structure
86-81-82 serving both as the energy-storage
means and the anode structure. It is represented
as -effectively having a plurality of.eclemental
condensers 85, 85 corresponding tc the distributed
capacitance between the conductive. surfaces.
One electrode of each condenser is connected to
a common ground and the other electrode.-is
connected with the charging surface 4-B through
the resistor 84 as well as a series of resistors 88,
86. .. The latter designate the distributed resist-
ance along conductive surface 89. This same sur-
face 80 simulates a like plurality of elemental
anodes 87, 87, where each elementsl anode is
considered to be the portion of conductive surface
88 represented by the high potential electrode .of
each elemental condenser 85, 85. The operation
of a generator of the type represented in Fig. 4
in producing a traveling wave of glow-discharge
current is generally similar to that described in
connection with the embodiment of Fig. 1. Res-

‘onant discharging of the condensers 85, 85 may be

obtained by using the inherent distributed in-
ductance of the condenser discharge circuits. - It
will be understood that the construction of Fig. 4
featuring'distributed capacitance is not limited
to the use of a structure 80-81-82 of circular cross
secilon. It.is only necessary that this component
effectively provide the distributed capacitance as
well as the anode surface and its cross section
may take any of a variety of forms. Further,
the condensers 16-19 of Fig. 1 and condenseérs
85,°85 of Fig. 4 may, if desired, be arranged to
rejurn to the cathode 30 instead of to ground as
illustrated.

‘While there have ‘been described what are at
present ‘considered to be the preferred embodi-
ments-of this invention, it will be cbvious to those
skilled in the art that various changes and modi-
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fications may be made therein without depart-
ing from the invention, and it is, therefore, aimed
in the appended claims to cover all such changes
and modifications as fall within the true spirit
and scope of the invention.

- What is claimed is:

1. An arrangement for generating a traveling
wave of vapor-electric discharge current com-
prising: energy-storage means having a plurality
of energy-storage portions to be charged from a
potential source; vapor-electric discharge means
for discharging said portions and including anode
means comprising a corresponding plurality of
anode portions spaced along a predetermined
route and including cathode means providing a
like plurality of cathode portions spaced from
and defining with said anode portions a like plu-
rality of spaced electrode systems constituting
vapor-discharge - paths extending across said
route; and means for initiating a vapor-electric
discharge in one of said electrcde systems to dis-
charge the associated one of said energy-storage
portions and produce a localized component of
vapor-electric discharge current having a dura-
tion eorresponding to the discharge time of said
one energy-storage portion; the spacing of said
electrode systems along said route being selected
with reference to the capacitance of said energy-
storage portions and the characteristics of each
path so that the discharge of any of said energy-
storage portions through its path ionizes the dis-
charging path for the next succeeding energy-
storage portion, thereby to produce a similar lo-
calized component of vapor-electric discharge
current and propagate a traveling wave of cur-
rent along said route.

2. An arrangement for generating a traveling
wave of vapor-electric discharge current com-

prising: a plurality of energy-storage devices to

be charged from a potential source; vapor-elec-
tric- discharge means for discharging said stor-
age devices including an anode structure, effec-
tively comprising a corresponding plurality of
elemental anodes spaced along a predetermined
route, and including a cathode structure effec~
tively providing a like plurality of cathode ele-
ments spaced from and defining with said anodes
a like plurality of spaced electrode systems con-
stituting vapor-discharge paths extending across
said route; and means for initiating a vapor-
electric discharge in one of said electrode sys-
tems to discharge the associated one of said stor-
age devices and produce a localized component
of vapor-electric discharge current having a
duration corresponding to the discharge time of
said one storage device; the spacing. of said elec-
trode systems along said route being selected
with reference to the capacity of said storage
devices and the characteristics of each path so
that the discharge of any of said devices through
its path ionizes the discharge path for the next
succeeding storage device, thereby to produce a
similar Ilocalized component of vapor-electric
discharge current and propagate a traveling
wave of current along said route.

3. An arrangement for generating a traveling

wave of vapor-eleciric discharge current-com-

prising: energy-storage means including a plu-
rality of elemental energy-storage devices to be
charged from a potential source; vapor-electric
discharge means for discharging said storage
devices including a corresponding plurality of
anodes spaced along a predetermined route, and
including a cathode structure effectively pro-
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viding a like plurality of cathode elements spaced
from and defining with said anodes a like plu-
rality of spaced electrode systems constituting
vapor-discharge paths extending across said
route; and means for initiating a vapor-eleciric
discharge in one of said electrode systems to
discharge the associated one of said storage de-
vices and produce a localized component of
vapor-electric discharge current having a dura-
tion corresponding to the discharge time of said
one storage device; the spacing of said electrode
systems along said route being selected with
reference to the capacity of said storage devices
and the characteristics of each path so that the
discharge of any of said devices through its
path ionizes the discharge path for the next
succeeding storage device, thereby to produce a
similar localized component of vapor-electric
discharge current and propagate a traveling
wave of current along said route.

4, An arrangement for generating a traveling
wave of vapor-electric discharge current com-
prising: energy-storage means effectively in-
cluding a plurality of elemental energy-storage
devices to be charged from a potential source;
vapor-electric discharge means for discharging
said storage devices including an anode struc-
ture, effectively comprising a corresponding plu-
rality of elemental anodes spaced aleng a pre-
determined rocute, and including a single elon-
gated cathode structure spaced from and provid-
ing with said anodes a like plurality of spaced
electrode systems constituting vapor-discharge
paths extending across said route; and means
for initiating a vapor-electric discharge in one
of said electrode systems to discharge the asso-
ciated one of said storage devices and produce
a localized component of vapor-electric dis-
charge current having a duration corresponding
to the discharge time of said one storage device;
the spacing of said electrode systems along
said route being selected with reference to the
capacity of said storage devices and the char-
acteristics of each path so that the discharge
of any of said devices through its path ionizes
the discharge path for the next succeeding stor-
age device, thereby to produce a similar local-
ized component of vapor-electric discharge cur-
rent and propagate a {raveling wave of current
along said route.

5. An arrangement for generating a traveling
wave of vapor-electric discharge current com-
prising: energy-storage means effectively includ-
ing a plurality of elemental energy-storage de-
vices to be charged from a potential source;
vapor-electric discharge means for discharging
sald sterage devices including an anode struc-
ture, effectively comprising a corresponding plu-
rality of elemental anodes spaced along a linear
route, and including a single elongated cathode-
structure spaced from and providing with said
anodes a like plurality of spaced electrode sys-
tems constituting vapor-discharge paths extend-
ing across said route; and triggering means for
initiating a vapor-electric discharge in an end
one of said electrode systems to discharge the
associated one of said storage devices and pro-
duce a localized component of vapor-electric
discharge current having a duration .correspond-
ing to the discharge time of said one storage
device; the spacing of said electrode systems
along said route being selected with reference to
the capacity of said storage devices and the char-
acteristics of each path so that the discharge
of any of said devices through its path ionizes
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the discharge path for the next succeeding stor-
age-device, thereby to-produce- & similar localized
component: of - vapor-electrie -diseharge - current
and- propagate a-traveling wave of current. along
said route.

6. An arrangement for generating a traveling
wave of vapor-electric discharge. current.com-
prising: energy-storage. means effectively in-
cluding a plurality of elemental energy-storage
devices to be charged from a potential source;
vapor-electric discharge means for discharging
said storage devices including an anode struc-
ture, effectively comprising a corresponding plu-
rality of elemental anodes spaced along a pre-
determincd route, and including a cathode struc-
ture effectively providing a like plurality of
cathode elements spaced from and defining with
said anodes a like plurality of spaced electrode
systems constituting vapor-discharge paths ex-
tending across said route; means for initiating
a vapor-electric discharge in one of said elec-
trode systems to discharge the associated one
of said storage devices and produce a localized
component of vapor-electric discharge current
having a duration corresponding to the discharge
time of said one storage device; the spacing of
said electrode systems along said route being
selected with reference to the capacity of said
storage devices and the characteristics of each
path so that the discharge of any of said de-
vices through its path ionizés the discharge path
for the next succeeding storage device, theéreby
to produce a similar localized component of
vapor-electric discharge current and propagate
a traveling wave of current along said route;
and means, comprising a sampling electrode po-
sitioned in the space between one of said ele-
mental anodes and said cathode structure, re-
sponsive to said traveling wave for deriving a
control effect for utilization.

7. An arrangement for generating a traveling
wave of vapor-electric discharge current com-
prising: energy-storage means effectively includ-
ing a plurality of elemental energy-storage de-
vices to be charged from a potential source;
vapor-electric discharge means for discharging
said storage devices including an anode struc-
ture, effectively comprising a corresponding plu-
rality of elemental anodes spaced along a pre-
determined route, and including a cathode struc-
ture effectively providing a like plurality of cath-
ode elements spaced from and defining with said
anocdes a like plurality of spaced electrode sys-
tems constituting vapor-discharge paths ex-
tending across said route; a plurality of sam-
pling electrodes arranged with one in each of
said electrode systems; means for initiating a
vapor-electric discharge in one of said electrode
systems to discharge the associated one of said
storage devices and produce a localized com-
ponent of vapor-electric discharge current hav-
ing a duration corresponding to the discharge
time of said one storage device; the spacing of
said electrode systems along said route being se-
lected with reference to the capacity of said
storage devices and the characteristics of each
path so that the discharge of any of said devices
through its path ionizes the discharge path for
the next succeeding storage device, thereby to
produce a similar localized component of vapor-
electric discharge current and propagate a trav-
eling wave of current along said route; and a
plurality of output terminals individually cou-
pled to said sampling electrodes and individually
effective to present a control potential during

10

15

20

25

30

35

40

45

60

65

70

75

10
any operating-interval in. which-the sampling
electrode associated-therewith-is within a. vapor-
electric discharge.

8. An arrangement. for generating a traveling
wave of vapor-electric discharge current com-
prising:. energy-storage means.effectively:includ=
ing:a plurality of elemental energy-storage de-
vices to be.charged.from a:potential source;: va-
por-electric discharge means for discharging said
storage devices including an anode structure, ef-
fectively comprising a corresponding plurality
of elemental anocdes spaced along a predeter-
mined route, and including a cathode structure
effectively providing a like plurality of cathode
elements spaced from and defining with said
ancdes a like plurality of spaced electrode sys-
tems constituting vapor-discharge paths extend-
ing across said route; a plurality of inductors
serially connected with said storage devices in
said discharge paths so that a resonant discharge
circuit is associated with each of said storage
devices; and means for initiating a vapor-electric
discharge in one of said electrode systems to dis-
charge the associated one of said storage de-
vices and produce a localized component of va-
por-electric discharge current having a duration
corresponding to the discharge time of said one
storage device; the spacing of said electrode sys-
tems along said route being selected with refer-
ence to the capacity of said storage devices and
the characteristics of each path so that the dis-
charge of any of said devices through its path
ionizes the discharge path for the next succeed-
ing storage device, thereby to produce a similar
localized component of vapor-electric discharge
current and propagate a traveling wave of cur-
rent along said route.

9. An arrangement for generating a traveling
wave of vapor-electric discharge current com-
prising: energy-storage means including a pair
of nested and insulated elongated conductive
elements having distributed capacitance there-
ketween effectively to comprise a plurality of ele~
mental energy-storage devices to be charged
from a potential source; vapor-electric discharge
means for discharging said storage devices in-
cluding the outer one of said conductive surfaces
as an anode structure, simulating a correspond-
ing plurality of elemental anodes spaced along
a predetermined route, and including a single
elongated cathode structure spaced from and
providing with said anocdes a like plurality of
spaced ele~trode systems constituting vapor-dis-
charge paths extending across said route; and
means for initiating a vapor-electric discharge
in one of said electrode systems to discharge the
associated one of said storage devices and produce
a localized component of vapor-electric discharge
current having a duration corresponding to the
discharge time of said one storage device; the
spacing of said electrode systems along said route
being selected with reference to the capacity of
saild storage devices and the characteristics of
each path so that the discharge of any of said
devices through its path ionizes the discharge
path for the next succeeding storage device,
thereby to produce a similar localized component
of vapor-electric discharge current and propa-
gate a traveling wave of current along said route.

ARTHUR V. LOUGHREN.
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