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2,847,603 
GLOW DISCHARGE DEVICE 

Douglas C. Engelbart, Oakland, Calif., assignor to Digital 
Techniques, Inc., Berkeley, Calif., a corporation of 
California 

Application November 28, 1956, Serial No. 624,906 

10 Claims. (Cl. 313-188) 

The invention relates to gaseous discharge devices such 
as counter tubes, and the like, used in the computer and 
other arts, and more particularly to such devices as are 
adaptable to, and form part of, a serial shifting register 
of the general type disclosed in my copending applica 
trons: 

Serial No. Filed For 

July 12, l955_____ Electric Discharge Device. 
_ 29, 1956.-.. Glow Discharge Device. 
_.___ 0 _________ __ 0. 

Electric Controlled Informa 
tion-bearing Device. 

This application is a continuing part of my copending 
applications aforesaid. 
An object of the present invention is to provide a glow 

discharge device for serial shifting registers and the like 
which will afford, in a small, compact and readily manu 
factured item, a much greater length of available gaseous 
discharge channel, and an attendant larger number of 
individual glow discharge cells or stations, whereby the 
unit is possessed of greater information handling and 
storage capacity. 

Another object of the present invention is to provide a ' 
glow discharge device of the character described, which 
utilizes a basic construction adaptable to' a wide variety 
of shapes and forms, both as to outward dimensions and 
to the arrangement, shape and form of the glow channel 
and the formation of individualized cells thus readily 
adapting the unit to a variety of particular applications. 
A further object of the present invention is to provide 

a glow discharge device of the character above, which 
is composed of a minimum number of inert, durable and 
sturdily formed parts adaptable to relatively low cost 
mass production techniques while yet readiiy maintained 
to close manufacturing tolerances and which will afford 
along and trouble free life. 
The invention possesses other objects and features of 

advantage, some of which, with the foregoing, will be 
set forth in the following description of the preferred 
form of the invention which is illustrated in the drawing 
accompanying and forming part of the speci?cation. 
is understood, however, that variations in the showing 
by said drawing and description may be adopted within 
the scope of the invention as set forth in the claims. 

Referring to said drawings: 
Figure 1 is a side elevation of a glow discharge device 

constructed in accordance with the present invention. 
Figure 2 is a view similar to Figure 1, but showing 

the envelope in cross section and an interior member 
partly in cross section for clarity of illustration. 

Figure 3 is an end view of the device. 
The glow discharge device of the present invention 

consists’ briefly of a sealed envelope 6 containing an 
ionizable gas such as neon, an internal member 7 formed 
of dielectric material and having a groove 8 in one side 
thereof and mounted in the envelope so as ‘to de?ne a 

“ ied States Patc?t 

10 

30 

35 

45 

60 

65 

2,84%603 
Patented Aug. 12, 1958 rice 
Z 

gaseous discharge channel along the groove, and a plural 
ity of electrodes 11 which are arrayed along the channel 
to control glow discharge therein and here provide a 
plurality of discrete glow discharge stations in the channel 
opposite the electrodes. As an important feature of the 
present invention, the discharge channel is formed in 
the separate dielectric member 7 and this member '7 and 
its groove or channel 8 may be made by molding, machin 
ing or other fabrication from inert plastic or ceramic. 
materials to afford a wide variety of shapes, lengths and 
sizes of the channel as may be desired for particular 
applications. For example, the member 7 may be made 
from lava-like ceramic materials, such as Al Si Mag 222 
made by American Lava Corporation, which may be 
readily machined by conventional tools to cut, mill or 
otherwise form the groove 8. Closing of the normally 
open side of the groove 8 in order to con?ne the channel 
may be effected by the juxtapositioning of another piece 
of dielectric material across the side of the member 7, 
or, as here shown, by the mounting of such side at the 
internal wall 9 of the envelope so that the envelope pro~ 
vides the channel closing side of the groove 8. 

Preferably, the groove 8 is caused to course the side 
of the member 7 in a manner augmenting the length of 
the groove, and this is conveniently accomplished in the 
present construction by forming the envelope 6 and the 
internal member 7 of concentric inter-engaging form and 
by forming the groove 8 as a helical spiral groove in the 
periphery in member 7 over the full length of the mem 
ber as depicted in Figure 2. 
As will be observed from Figures 1 and 2 of the draw 

ings, the coursing of the groove 8 around the periphery 
of member '7 produces a plurality of substantially paral 
lel runs which not only augment the length of the chan 
nel, but permit the traversing of such runs of a plurality 
of elongated electrodes 11 which may be positioned with 
their lengths substantially perpendicular to the runs so 
that each of the electrodes 11 may span all of the runs. 
Preferably, a plurality of such electrodes 11, here 18 in 
number, are mounted in circumferentially spaced and 
longitudinally or axially extending relation on the enve 
lope 6, the electrode separation and the helix diameter 
being coordinated so that cells of like phase are adjacent 
axially, and therefore the driving lines can be straight. 
As a further feature of the device, these electrodes may 
be mounted -on the outside surface 12 of the envelope 
out of contact with the low pressure ionizable gas. If 
desired, the electrodes 11 may be formed as metallic 
deposits on the outside envelope surface 12 by techniques 
used in the making of printed circuits. Electrical contact 
with the electrodes ll. may be effected by means of a 
suitable surrounding socket (not shown) having contacts 
suitably positioned to engage the electrodes 11 
The envelope 6 may be made of glass, such as com‘ 

monly employed for the manufacture of vacuum tubes, 
and may be ?lled with various gases used for electrical 
discharge tubes, including neon, argon etc., at commonly 
employed pressures i. e., approximately 10 or 15 mm. Hg. 
The groove 8 may be formed as a single continuous 

length, or may be bi?lar in form, or a greater number 
of parallel side by side grooves may be provided. In 
any event, if the one groove, ‘or the plurality of grooves, 
is arranged with parallel runs, they may be serviced by 
a single longitudinally extending electrode such as the 
common electrode 11 traversing all of them. The outer 
periphery 13 of the inner member is preferably held to 
fairly close tolerances viz., a sliding ?t within the internal 
surface 9 of the envelope so as to preserve the integrity 
‘of the gas channel de?ned by the groove 8. 

. I have found that a pattern of discrete glows or no 
glows along the channel 8 can be readily sustained at 
the several stations by approximately energizing elecw 
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trodes 11, disposed at one side of the channel 8, and by 
positioning a common, or ground, electrode 16 at the 
other side of the channel. I have found, further, that 
by using R.-F. voltage excitation in the order of 20—25 
megacycles per second and of a magnitude of 60 to 150 
volts R. M. S., a glow excitation can be sustained even 
though the electrodes 11 and 16 are spaced some distance 
from the channel itself, even at the outer sides of the 
intervening glass envelope l6 and ceramic member 7. As 
will be readily understood, the use of externally posi 
tioned electrodes such as electrodes 11 physically isolated 
from the separately hermetically sealed ionizable gas 

‘ a?ords many advantages in facility in design, simpli?ed 
construction and long life of the unit. 

In keeping with the foregoing, internal member 7 is 
here fabricated of tubular form and a common (ground) 
electrode 16 is mounted at the internal periphery ll‘? of 
the member over the full length of the member, as seen 
in Figure 2, so as to lie opposite the base of the groove 
or channel 8 over its full length. Preferably, the member ' 
lid is formed as a separate metal sleeve ?tted Within the 
internal surface 17 of the member 7. 
The construction and operation of serial shifting regis 

ters of the type to which the present invention relates is 
more fully disclosed in my copending applications afore 
said and briefly depends, in its functioning, upon four 
principal characteristics, bistability, localizability, priming 
and transfer of high frequency electrodeless discharge. 
The volume in channel 8 under each of the electrodes 11 
becomes an individual cell capable of a localized glow 
discharge. This cell has bistability, that is, over a range 
of applied operating R.-F. voltage, there will exist no 
glow discharge unless such a discharge was introduced 
by the priming action of a glow discharge in an adjacent 
cell, in which case the applied voltage will sustain glow 
discharge so long as the voltage is applied. Two stable 
states are thus obtained. As Will be understood, as the 
excitation is removed from a (?rst) cell, and the adja 
cent (second) cell has theretofore been, or is imme 
diately thereafter, excited, the discharge state (i. e., glow 
or no glow) in the second cell will be the same as pre 
viously in the ?rst cell. A pair of electrodes 18 and 19 
are inserted at one end of channel 8, and a controlled 
voltage source (not shown) is connected thereto for enter 
ing an information “bit” (glow or no-glow) into a cell 
in the start of the channel. R.-F. voltages applied to the 
external electrodes 11 and ground electrode 16 in proper 
voltage, frequency and phasing, as more fully set out in 
my copending applications, will cause the “bits” of in 

- formation fed into one end of the channel by electrodes 
18 and 19 to shift along the channel and, in this con 
nection, it will be understood that the unit is not only 
capable of storing a whole pattern of glows and no glows, 
but is capable of shifting this pattern as a whole along 
the channel while retaining the identity of the pattern. 
Readout electrodes 21 and 22 are provided at the oppo 
site end of the channel for receiving the information 
“hits” as they arrive at the end ‘of the channel. Elec 
trodes 118 and 19 and 21 and 22 may be conveniently 
mounted in the body of the ceramic material making up 
the internal member 7, and leads 26, 27, 28 and 29 may 
be brought out from these electrodes through a base or 
end portion 31 of the glass envelope. Another lead 32 
connected to the ground electrode 16 may be brought out 
in similar fashion. 

I claim: , 

l. A glow discharge device comprising, a sealed en 
velope, an ionizable gas therein, a member of dielectric 
material mounted in said envelope and formed to de?ne 
a gaseous discharge channel, and a plurality of electrodes 
arrayed along said channel to control glow discharge 
therein. 

2. A glow discharge device for a serial shifting register 
comprising, a sealed envelope, an ionizable gas therein, 75 

4 
a member formed of dielectric material and having a 
groove in one side thereof and mounted in said envelope 
with said side in juxtaposition to the internal wall of 
said envelope so as to de?ne a gaseous discharge channel 
along said groove, and a plurality of electrodes arrayed 
along said channel to provide a plurality of discrete glow 
discharge stations in said channel. 

3. A glow discharge device comprising, a sealed en 
velope, an ionizable gas therein, a member formed of di 
electric material and having a groove in one side thereof 
and mounted in said envelope so as to de?ne a gaseous 
discharge channel along said groove, said groove cours~ 
ing said side in a manner augmenting the length of said 
groove, and a plurality of electrodes arrayed along said 
channel to provide a plurality of discrete glow discharge 
stations in said channel. 

4. A glow discharge device comprising, a sealed en 
velope, an ionizable gas therein, a member formed of di 
electric material and having a groove in one side thereof 
and mounted in said envelope so as to de?ne a gaseous 
discharge channel along said groove, said groove coursing 
said side in a plurality of substantially parallel runs to 
augment the length of said channel, and a plurality of 
elongated electrodes mounted in spaced substantially 
parallel relation and with their lengths substantially per 
pendicular to said runs so as to provide a plurality of 
discrete glow discharge stations in said channel. 

5. A glow discharge device for a serial shifting register 
comprising, a sealed envelope, an ionizable gas therein, 
a member formed of dielectric material and mounted in 
said envelope with its periphery conforming in shape to 
and being mounted in close proximity to the internal wall 
of said envelope, said member being formed with a 
groove in periphery and formed to course said periphery 
in a manner to augment the length of said groove. The 
opposed groove de?ning Walls of said member and said 
internal wall of said envelope cooperating to de?ne an 
elongated gaseous discharge channel, and a plurality of 
electrodes arrayed along said channel to provide a plural 
ity of discrete glow discharge stations in said channel. 

6. A glow discharge device for a serial shifting register 
comprising, a sealed cylindrical envelope, an ionizable 
gas therein, a cylindrical member formed of dielectric 
material and mounted with its periphery in close proxim 
ity to the internal Wall of said envelope, said member 
being formed with a spiral groove in its periphery de 
?ning a gaseous discharge channel along said groove, and 
a plurality of electrodes arrayed along said channel to 
provide a plurality of discrete glow discharge stations in 
said channel. 

7. A glow discharge device for a serial shifting regis 
ter comprising, a sealed cylindrical envelope, an ionizable 
gas therein, a cylindrical member ‘formed of dielectric: 
material and mounted with its periphery in close prox~ 
imity to the internal wall of said envelope, said mem 
ber being formed with a spiral groove in its periphery 
de?ning a gaseous discharge channel along said groove, 
and a plurality of elongated electrodes mounted in cir 
cumferentially spaced longitudinally extending relation 
traversing said channel at spaced points to provide a plu 
rality of discrete glow discharge stations in said channel. 

8. A glow discharge device for a serial shifting register 
comprising, a sealed cylindrical envelope, an ionizable 
gas therein, a cylindrical member formed of dielectric 
material and mounted with its periphery in close prox~ 
imity to the internal Wall of said envelope, said member 
being formed with a spiral groove in its periphery de< 
?ning a gaseous discharge channel along said groove, 
and a plurality of elongated electrodes mounted in cir 
cumferentially spaced axially extending relation on the 
outside of said envelope with the lengths of said elee‘ 
trodes traversing said spiral groove at spaced points so 
as to provide a plurality of discrete glow discharge sta 
tions in said channel. 

9. A glow discharge device for a serial shifting register 
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comprising, a sealed envelope, an ionizable gas therein, 
a tubular member formed of dielectric material and 
mounted with its external periphery in close proximity to 
the internal wall of said envelope, said member being 
formed with a groove in its external periphery de?ning a 
gaseous discharge channel along said groove, a plurality 
of electrodes arrayed along said channel, and a common 
electrode mounted at the internal periphery of said mem 
ber and cooperative with said plurality of electrodes to 
provide a plurality of discrete glow discharge stations in 
said channel. 

10. A glow discharge device for a serial shifting regis~ 
ter comprising, a sealed cylindrical envelope, an ionizable 
gas therein, a tubular cylindrical member formed of di 
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electric material and mounted in said envelope with its 
external periphery in close proximity to the internal wall 
of said envelope, said member being ‘formed with a 
spiral groove in its external periphery de?ning a gaseous 
discharge channel along said groove, a plurality of elon 
gated electrodes mounted in circumferentially spaced 
axially extending relation on the outside of said envelope 
with the lengths of said electrodes traversing: said spiral 
groove at spaced points, and a common electrode 
mounted at the internal periphery of said member and 
cooperative with said elongated electrodes to provide a 
plurality of discrete glow discharge stations in said chan 
nel. 

No references cited. 


