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CHARACTER REPRUSENTING GLOW DISCHARGE
TUBE AND SYSTEM FOR SELECTIVE EXCITA-
TION OF THE CHARACTER REPRESENTING
ELECTRODES THEREQE

Raukin A. Milliken, Hayward, Calif., assignor, by mesne
assignments, to Fridem, Imec,, San Leandre, Calif, a
corporation of Delaware

Filed Sept. 14, 1962, Ser. MNo. 223,673
12 Claims, (CL 313-—109.5)

This invention relates to gaseous indicator glow tubes.

More particularly, this invention relates to indicator
glow tubes of the type particularly suited for use with
circuits which utilize binary principles of operation.
Tubes of this type may be designated as decoder-indicator
tubes because they are capable, by reason of their elec-
trode arrangement, of not only indicating numbers stored
in electronic counters, but of also functioning to “inter-
pret,” or decode, the pattern of electrical signals appear-
ing upon the output terminals of an electronic counter
of the type in which said pattern of signals does not bear
a simple one-to-one relationship to the exciting terminals
of said indicating glow cathodes, or at least contributing
substantially to this decoding function by way of reduc-
tion of apparatus external to the tube necessary for per-
formance of this function.

Tube arrangements of this type may be seen in United
States Patent No. 2,906,906, upon which the present in-
vention is an improvement.

Up to the present time, decoder-indicator tubes of this
type have not proved completely satisfactory because of
the complexity of their electrode configurations, and the
consequent need for basing arrangements involving con-
siderable numbers of contact pins.

Accordingly, one object of the instant invention is to
provide an improved cathode indicator glow tube having
combined anode-shield electrodes which perform several
functions hitherto performed by separate electrodes. ,

Another object of the instant invention is to provide an
improved cathode indicator glow tube particularly suited
for use in conjunction with binary-type counting circuits,
and for providing a direct visible readout therefrom.

Yet another object of the instant invention is to pro-
vide an improved decoder-indicator glow tube which may
be mounted in an envelope of the standard 7-pin minia-
ture type, having a standard 7-pin basing arrangement,
without sacrifice of any of the functional capabilities or
sputter protection features of prior devices, though it is
to be understood that the invention is by no means limited
to such a basing arrangement.

A still further object of the present invention is to pro-
vide a structural arrangement of mutually cooperating
cathodes, insulators, and exciting electrodes which .ob-
viates the necessity of “threading” many cathodes and
insulators onto side rods, thereby making possible minia-
turized assemblies of a compaciness hitherto attainable
only at very great cost.

Briefly, the principles and objects of the instant in-
vention may be embodied in a tube which comprises a gas-
filled envelope containing a plurality of indicator cathodes
shaped in the form of desired, e.g., numerical, indicia,
and capable of manifesting their presence by sustaining
a cathode glow thereabout. If, for example, this tube
is to be used in a decade counter, it may contain indicator
cathodes in the form of the numerals “0” through “9.”
These indicator electrodes may be arranged in groups
(e.g., all of the odd-number indicator cathodes con-
stituting one group, and all of the even-number indi-
cator cathodes constituting another group). According
to the invention a combined anode-shield electrode will
be associated with the first group, and another electrically
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independent combined anode-shicld electrode will be as-
scciated with the second group. The association between
a combined anode-shield electrode and its corresponding
group consists in part in the combined anode-shield elec-
trode at least partially embracing, or surrounding, the as-
sociated group of indicator cathodes. The extent to
which the combined anode-shield electrode embraces, or
surrounds, its associated group of indicator cathodes will
be determined principally by two factors: (1) the neces-
sary electrical isolation of its associated group of in-
dicator cathodes from the effects of any combined anode-
sl_xield electrode associated with any other group of in-
dicator cathodes, and (2) the desired degres of protec-
tion of the walls of the envelope, and other structure
within the envelope, from sublimation, or “sputtering,” of
indicator cathode material thereupon. Thus, is will be
seen that the combined anode-shield electrodes, or anode-
excitation shield electrodes, serve two shielding functions,
viz., the function of shielding the associated group of in-
dicator cathodes from excitation by other electrodes out-
side the associated combined anode-shield electrode, and
the function of protecting portions of the tube outside
tpe associated combined anode-shield electrode from sub-
limation, or “sputtering,” of indicator cathode material
thereupon. In addition, the combined anode-shield elec-
trode serves the third function of providing an exciting
field for provoking cathode glow upon any desired one,
or more, of its asscciated indicator cathodes. This is in
contrast to prior art devices wherein the sputter shielding,
spurious excitation shielding, and exciting functions were
served by distinet and different electrodes for the same
group of indicator cathodes. It will be apparent to those
skilled in the art, then, that so combining these three
functions in a single combined anode-shield electrode
for each group of indicator cathodes makes possible the
provision of a tube having all the capabilities and ad-
vantages of prior art devices, yet at the same time being
characterized by a reduced number of the electrodes,
and a reduced number of necessary base pins.

In addition to these three electrical functions of the com-
bined anode-shield electrodes of the invention, the com-
bined anode-shield electrode may, in a preferred embodi-
ment, also function mechanically to support the indicator
cathodes in desired relation within the tube by clamping-
ly engaging a stack comprising said cathodes and support-
ing insulating means therefor.. That is, the combined
anode-shield electrodes may not only embrace, or sur-
round their associated groups of cathodes for the above
detailed purposes of electrical function, but may also
clampingly engage the associated groups of cathodes for
the purpose of mechanical support. It is to be under-
stood, however, that the elecirical advantages arising from
the provision of my combined anode-shield electrode may
be embodied in a more conventional tube structure (e.g.,
having side rods, or support posts, tc mount the indi-
cator cathodes as shown in United State Patent No.
3,042,826) without departing from the scope of my in-
vention.

It will further be apparent to those skilled in the art
that the numpber of contact pins, or base pins, necessary
may be reduced to a minimum by providing a contact pin
for each of the combined anode-shicld electrodes and a
contact pin for each pair of indicator cathodes which may
be selected one from one group and one from the other
group. By this arrangement the number of necessary
base pins is reduced to seven in a tube capable of pro-
viding decoding in a binary coded decimal counter sys-
tem. Other combinations of indicator cathode electrodes
and combined anode-shield electrodes may be made as
required by a particular code or circuit application. In
addition, several sets, each consisting of two or more
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groups of indicator cathodes, a combined anode-shield
electrode being associated with each group, may be pro-
vided so that a simultaneous readout of a plurality of
characters may be achieved from within a single envelope.

In operation of a decoder-indicator. tube of the type
of the instant inventicn, a single indicator cathode-in a
group may be caused to glow by the application of the
proper exciting voltage between the selected indicator
cathode and the combined anode-shield electrode assoei-
ated with this indicator cathode. The combined anode-
shield electrodes associated with the other groups of indi-
cator electrodes within the .common: envelope will pre-
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parent porticn opposite cover mesh 18 (as shown in FIG.
1) through which all of the indicator cathodes in the
envelope may be viewed, combined anode-shield electrode
7 being equipped with front and rear cover meshes 18 and
combined anode-shield electrode 6 being equipped with a
cover mesh 18 for this purpose, all as shown in FIG. 3.
A sealed-off exhanst tubulation 11 is provided in the stem
press of envelope 1. Further, the combined anode-shield
electrodes 6 and 7 may be held in insulated, spaced rela-
tion by means of insulator assemblies 8, as shown in
FIG:. 1, which insulator assemblies, may, for instance,

~ comprise an insulated metal rod having a tubular in-

vent interaction between the combined anode-shield elec- -

trode of the group including the selected indicator cathode
and the indicator’ cathodes of the other groups, thereby
preventinv spurious, or undesired, glow of an indicator
cathode in a group other than the group- mcludmg the
selected indicator cathode.
~"The invention is described in greater detail by refer-

ence to the aeccompanying drawings wherein:

FIG. 1 is a perspective view of a-titbe embodying the
instant invention; )

FIG. 2 is a schematic representation of the tube -of
FIG. 1;

FIG. 3 is an exploded p1ctor1al view of -a preferred
indicator tube structure according to the instant invention;

FIG. 4 shows the mutually non-obdurating relationship
of typical indicator cathodes which may be used in carry-
mg out the instant invention.

FIG. 5 shows a spacing insulator frame according 10

the instant invention; ]

FIG. 5b shows a positioning insulator frame accord-
ing to the instant invention;

FIG. 6 shows an alternative embodiment of the instant
invention wherein the walls enclosing the groups of
cathodes are defined in part by portions of insulating
spacer means; and )

FIG. 7 is a schematic representation of a modified
indicator  tube embodying - the instant invertion and
adapted to provide multiple numeral readout.

Referring to the drawings, and more particularly to
FIG. 1, one form of indicator tube according to the in-
stant invention comprises an envelope 1 which has beert
evacuated of air filled with an ionizable gas, such as neon,
argon, or the like, at a suitable pressure, for example, int
the range of about 40 to-120 mm. of mercury, and, if de-
sired, one of the heavier gases or vapors, such as mercury.
The envelope includes a base portion,” or stem press,
through which conductive basé pins, or contact pins, eX-
tend, and by means of which elecirical connection may be
made to external electrical circuit means.

The tops of some; or all, of thé contact pins 2 may be
substantially coplanar, thus being adapted to support tube
mount assembly 3 by means of the lower mica end spacer
4, the mount assembly being constrained against the tops
of the base pins 2 by means, for instance, of clips such
as shown at 17, which may be tweezer-welded to the top
of one or several base pins, or by means of frictional
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sulator disposed thereupon and located between ears pro-
vided on the combined anode-shield. electrodes as shown
in FIG. 3. Alternatively, as will be apparent to those
skilled -in “the ‘art, this spacing between the combined
anode-shield electrodes 6 and 7 may be provided by means
of inwarrdly-depending ears provided on the shorter edges

 of the large apertures in end mica 4, these inwardly-
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engagement of fingers 5 on the mica end spacers 4 with

the interior of the wall of envelope 1, or both. "It will be
apparent to- those skilled in the art that it may be neces-

sary to shield the inner portions of base pins 2 associated.

with indicator cathodes 9, and the indicator-cathode leads

16, from the anode-shield electrode base pins and- leads’

and such portions of the combined anode-shield electrodes
6 and 7 as project below lower end mica 4. This may be
done, for example, by coating the innef portions of base
pins 2 and cathode leads 10 with glass frit, or Alundum,
by oxidizing the inner ends of the base pins and the leads
10, by locating the leads 16 sufficiently close to the com-
bined anode-shield electrodes as to require a higher po-
tential to “strike” a glow therebetween than any poten-
tials employed in the usual operation of the tube, or any
combination of these expedients found desuable by-the
_tube: designer. The envelope 1 also includes a trans-
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depending ears being of just sufficient width to provide
the desired spacing.

The electrode eléements of a tube according to the
invention may be seen to include the following by com-
parison of FIGS. 1 and 3: a first, or back, combined
anode-shield: electrode 6§ made of conductive material,
which' may be foraminous to only a sufficient degree to
expose its contained indicator cathodes to view through
the viewing portion of the envelope, or may be com-
prised to a larger degree, or entirely, of foraminous ma-
terial. This combined anode-shield electrode may con-
sist, in greater or lesser part, of insulating material. A
second, er front, anode-shield electrode, like the back
anode-shield electrode, may be wholly or partly for-
aminous, and may consist. wholly of cenductive mate-
rial, or may be partly of insulating material. A group
of ‘associated indicator cathodes is contained in each of
said anode-shield electrodes, said anode-shield electrodes
serving to excite tke associated group of indicator cath-
odes, ‘to shield the associated group of indicator cath-
odes against the effects of other electrodes, and to shield
the portions: of the tube located therewithout from sub-
limation or- “sputtering™ of the material of the associ-
ated indicator cathodes. ’

Each of the combined anode-shield electrodes may be
directly, weldedly or otherwise, connected to the inner
end of one of the base pins 2, which connections may
serve to maintain the - mount structure. 3 in position
longitudinally of envelope %, either in insulated contact
with the ends of the remaining base pins 2, or spaced
therefrom.

“The indicator cathodes 9 of the tube meay take sub-
stantially any desired shape, for example, they may be
in the shape of characters such as numbers, letters, arbi-
trary symbols, e.g., plus or minus signs, or the like.
In one form of the tube, as shown in FIG. 4, the indi-
cator cathodes may be provided in the form  of num-
bers, the total of such indicator cathodes being ten in
number, - including-the numbers “0” through “9.” The
indicator cathodes. may be fabricated from any suitable
metal, for example, stainless steel, aluminum, Nichrome,
molybdenum, or the like; and they may be made in any
suitable fashion, for example, by etchmg, stampmg, form-

“ing from wire, or. the -like.

The indicator cathodes. 9 are mounted in an aligned
stack, as shown-in exploded view in FIG. 3, such that
their planes are substantially parallel, and -are suitably
shaped and of such size that the separate elements
thereof are: displaced. laterally with respect to each other
so that none is obstructed by the others, and each is
substantially completely- visible through the wall of en-
velope. 1 opposite the. outer cover mesh 18. In addi-
tion, each.of the indicator cathodes within envelope 1

‘is provided, by means of indicator cathode. leads 16,

with. connection to one -of the base pins 2 other than
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those used for supplying potential to the combined anode-
shield electrodes, one indicator cathode from within the
front combined anode-shield electrode, and one indi-
cator cathode from within the back combined anode-
shield electrode being connected in common to one of
the base pins 2. The arrangemént of these electrical
connections of the combined anode-shield electrodes 6
and 7 and the indicator cathodes 9 with the base pins
2 is shown in FIG. 2.

FIG. 3 shows the several parts of a tube of the in-
stant invention in exploded view. - As may be seen from
this figure, the mount structure 3 according to the in-
stant invention is assembled by “stacking” a desired plural-
ity of the indicator cathodes 9, the indicator cathodes
being spaced apart by means of insulating spacing frames
13 and held in desired relation to the apertures in spac-
ing frames 13 by means of insulating positioning frames
14. As will be apparent to those skilled in the art from
consideration of FIG. 3 the stack made up of the indi-
cator cathodes associated with a given combined anode-
shield electrode and the insulating spacing and position-
ing frames-associated therewith is assembled and inserted
into the associated anode-shield electrode which first is
closed at one end, and after the insertion of this stack
the cover mesh at the other end of the anode-shield
electrode is fastened in place (e.g., by means of spot
welding) thereby clampingly maintaining the associated
indicator. cathodes in desired spaced relation within the
combined anode-shield electrode. As shown in FIG. 3,
an opening 31 is provided in the bottom wall of each
anode-shield electrede whereby the leads 18 of the in-
dicator cathodes may pass through the combined anode-
shield electrode without electrically contacting it. Leads
18 are preferably fabricated separately from the low-
er ears 12 of indicator cathodes 9, and then welded
or otherwise affixed thereto at the proper angle to pass
out through channel 16 of insulating frames 14 (FIG.
5b), clearing the edge of slot 31 of the associated an-
ode-shield electrode structure by an amount determined
to prevent spurious glow thereat. The insulating spac-
ing frames 13 and the insulating positioning frames 14
may be fabricated from many types of insulating ma-
terial well known to those skilled in the art. Alterna-
tively, due to the design of these frames, according to
instant invention, these frames may be punched, stamped,
etched, or otherwise formed from oxidizable metallic
materials, and then treated, e.g., by dipping in an oxidiz-
ing solution, and subjected to heating in an oven, there-
by producing an insulating structure adapted for use as
an insulator in carrying out the instant invention, which
insulating “structure has the advantage of being formed
by the simpler processes available for producing metal-
lic parts, as compared with the processes available for
producing thin insulating parts. For instance, these in-
sulating frames 13-and 14 may be produced from sheet
nickel which is first electroformed, stamped, or punched,
and then aluminized and oxidized, such a method be-
ing generally suggested in United States Patent No.
2,891,184, Having assembled the back mount structure
(comprising the back combined anode-shield electrode
and “its associated indicator cathodes and -insulating
frames) into an integral unit, and having similarly assem-
bled the front mount structure, the two may then be
assembled into a single, unitary mount structure 3 by
passing insulated metal rods through insulators 8 and
through holes in the upper and lower ears of the com-
bined anode-shield electrode structures, and placing ad-
ditional insulating washers on said insulating rods at
the opposite side of said ears from insulators 8, if de-
sired, and then distorting the ends of said insulated
rods by compression, thereby “locking” the front and
rear mount structures insulatedly together in the man-
ner well known in the art (see, for example, the sup-
port post structure shown and described in connection
with FIG. 2 of United States Patent No. 3,042,826).
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After performing the above steps, the complete mount
structure 3 may be adaped for positioning- within tube
envelope 1 by passing end micas 4 over the ends of
mount structure 3 as far as ears 24 provided on the
longer sides thereof, passing ears 24 through slots 22 in
the end micas, and bending the outer portion of the
ears 24 along the outer surfaces of end micas 4. The
completed mount assembly 3 and end micas 4 may then
be assembled upon the base pins 2 in the stem press
by welding the lower ears of the combined anode-shield
structures to a pair of base pins 2, by means of clips
17, or both. The cathode leads 18 may then be con-
nected to appropriate base pins 2, as by tweezer weld-
ing the stem and envelope sealed, and the envelope evacu-
ated through tubulation 11, which is then sealed off.

When assembled as described above, the indicator
cathodes 9 will be nonmutually-interferingly registered
as shown in FIG. 4, wherein a part of the cathodes mak-
ing up the full set, “0” through “9,” has been eliminated
for clarity of illustration.

The contour of one of the insulating spacing frames
13 is shown in FIG. 5a. It will be noted from this
figure that the upper and lower edges of the frame aper-
ture are provided with inwardly projecting portions which
serve to maintain indicator cathodss 9 in spaced rela-
tion by separating their ears 12, and also serve to present
only the numeral-defining portions of cathodes 9 to view
through cover mesh 18.

The insulating positioning frames 14 are illustrated
in FIG. 5b. It will be noted from this figure that the
insulating positioning frames 14 are provided with in-
ward projections of substantially the same contour as the
inward projections in insulating spacing frames 13, but
provided with ear receivers 15 in which the ears 12

5 of the associated indicator cathode will be emplaced dur-

ing assembly. Further, the insulating positioning frames
14 are provided with lead channels 16 communicating
from one of the ear receivers 15 through the lower por-
tion of the frame 14. As may be seen from FIG. 3,
the indicator cathode leads 1¢ will pass through the chan-
nels 16, and will be conmstrained by the limited lateral
extent of lead channel 16 from contacting the edges of
slot 31 in the combined anode-shield electrodes 6 and
7. It will be apparent to those skilled in the art that
by the provision of this particular lead channel struc-
ture and cooperating orientation of indicator cathode
leads ‘19 with respect t0 the indicator cathodes, a con-
trolled spacial relation between the indicator cathode
leads 19 and the edges of slot 31 may be maintained,
thereby taking advantage of the lower limb of the Pas-
chen’s law curve for mutual insulation purposes and
assuring maximum isolation between the leads of adiacent
cathodes.

FIG, 6 indicates an alternative construction which
may be employed in fabricating a device according to
the invention. In this alternative embodiment the com-
bined anode-shield electrodes ¢ and 7 do not pass through
a central aperture in the end micas, as shown, for in-
stance, in connection with FIG. 3, but rather the bottom
and top walls of the combined anode-shield electrodes
are provided by the end micas (one end mica 25 being
shown in the drawing). The electrically conductive parts
of the combined anode-shield electrodes then comprise
fiat wall members which are held in mutual fixed, in-
sulated relationship by means of ears 23 comprising a
part thereof and being passed through slots in the end
micas and then twisted to produce a permanent defor-
mation and consequent interlocking relationship with
the end micas. In this consiruction cover meshes 18
are provided as before, as are the groups of associated
indicator cathodes (which groups are not illustrated in
FIG. 6 for reasons of clarity).

The principles of the instant invention may also be
embodied in a tube which includes more than two sets
of groups of electrodes. Such a tube is shown schemati-
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cally in FIG. 7 wherein four groups of indicator cath-
odes are generally indicated, respectively, as 27, 28, 29
and 30, the two groups 27 and 28 constituting one co-
acting set of electrodes, and the two groups 2% and 360
constituting a second coacting set. It will be apparent
from FIG. 7 to those skilled in the art that the set of
groups 27 and 28 is capable of displaying any numeral
from “0” through “9,” while the set made up of groups
29 and 30 is capable of independently displaying any
numeral from “0” through “9.” = A typical binary coded
decimal counter system in which the tube of the instant
invention may be employed is shown in Uniled States
Patent Neo. 2,906,906. - -

Since numerous changes may be made in the above-
described apparatus, and different embodiments of the
invention may be made without departing from the spirit

thereof, it is intended that all the matier contained in-

the foregoing description and shown in the accompany-
ing drawings shall be interpreted as illustrative and
not in a limiting sense.

What is claimed is:

I. An indicator tube comprising: a first group of
character-shaped indicator cathodes adapted to glow, a
second group of character-shaped indicator cathodes
adapted to glow, and. a combined anode-excitation shield
electrode associated with each of- said groups of cath-
odes, each of said combined anode-excitation shield elec-
trodes at least. partiaily surrounding its associated group
of cathodes, whereby each -of said combined anode-
excitation shield electrodes is adapted to excite at least
one of its associated cathodes to glow and is also adapted
to shield its associated group of cathodes from glowing
when any of the cathodes of the group associated with
the other anode-excitation shield electrode is excited. to.
glow. i

2. An indicator tube comprising: a first group of
character-shaped indicator cathodes adapted to glow, a
second group of character-shaped indicator - cathodes
adapted to glow, and an enclosure including a combined
anode-excitation shield ‘electrode associated with each
of said groups of cathodes, each of said enclosures at
least partially enclosing its associated group of cathodes
and being adapted to excite at least one of its associ-
ated group of cathodes to glow and to prevent its as-
sociated ‘group of cathodes from glowing when any cath-
ode of the other of said groups of associated cathodes
is excited to glow by. its associated combined anode-
excitation shield electrode, the walls defining said en-
clostires being comprised at least in part of insulating
material. . -

3. An indicator tube comprising: a first group of char-
acter-shaped indicator cathodes adapted to glow, a sec-
ond group of character-shaped indicator cathodes adapted

to glow, and an enclosure including as part of its defining .

walls a combined anode-excitation shield electrode as-
sociated with each of said groups of cathodes, each of
said enclosures at least partially surrounding -its .asso-
ciated group of cathodes. :

4. An indicator tube comprising: 2 first group-of char-
acter-shaped indicator cathodes adapted to glow, a sec-
ond group of character-shaped indicator cathodes adapted
to glow, and an enclosure including as part of its defining
walls a combined anode-excitation shield electrode asso-
ciated with each of said groups of cathodes, each of said
enclosures at least partially surrounding its associated
group of cathodes and having insulating material as a
part of its defining walls. ’ ,

5. An indicator tube comprising: a plurality of sets
of groups of character-shaped indicator cathodes adapted

to glow and an enclosure including a combined anode-

excitation shield electrode associated with each of said
groups-of cathodes, each of said enclosures at least par-
tially surrounding its associated group of cathodes: and
being adapted to excite at least ome of its _associated
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group of cathodes to glow and to prevent iis asscciated
group of cathodes from glowing when any cathode of
any of the other groups of its set is excited to glow by
its associated combined anode-excitation shield electrode,
the walls defining said.énclosures being comprised at least
in part of insulating. material.

6. An indicator tube comprising: a first character-

“shaped indicator cathode adapted to glow, a second char-

acter-shaped indicater cathode adapted to glow, a com-
bined anode-excitation shield ‘electrode associated with
each of said- cathodes, and an envelope having no more
than seven contact ping for making electrical contact be-
tween said cathodes and combined anode-excitation. shield.
electrodes-and apparatus located externally thereof passing
therethrough. )

7. An indicator tube comprising: a first group of char-
acter-shaped indicator cathodes adapted to glow, a second
group of character-shaped indicator cathodes adapted to
glow, a combined anode-excitation shield electrode asso-
ciated with each of said groups of cathodes, each of said
combined anode-excitation shield electrodes being adapted
to excite at least cne of its associated group of cathodes
to. glow and- to prevent.its associated group of cathodes
from glowing when any cathode of the other of said

5, groups of cathodes is excited to glow by its associated

combined anode-excitation shield- electrode, and an. en-
velope enclosing said cathodes and combined anode-ex-
‘citation  shield - electrodes and having disposed - there-
through n contact pins, where n=C+-2, and C equals the
number of cathodes in one of said groups:

. 8. An indicator tube comprising: -a. plurality of sets
of groups of character-shaped indicator cathodes adapted
to glow, a combined anode-excitation shield electrode as-
sociated with ‘each of said groups of cathodes, each of
said combined anode-excitation -shield electrodes being
adapted to excite at least one of its associated group of
cathodes to glow and to prevent its associated group of
cathodes from glowing when any cathode of any of the
other groups of its set is exzcited to glow by its associated
combined anode-excitation shield: electrode, and an en-
velope enclosing said .cathodes and combined anode-ex-
citation shield electrodes: and having disposed  there-
through n contact pins, where ’

n=CS+G

and C equals the number:of cathodes in one of said
groups, S equals the number-of said sets, and G equals
the number of said groups.

9. An. indicator tube comprising: a first -character-

: shaped indicator cathode adapted to glow, a second char-,

acter-shaped indicaior cathode adapted to glow, and an
enclosure defined-in part by a combined anode-excitation
shield electrode associated with each of said cathcdes,
each of said combined anode-excitation shield electrodes

'being adapted to excite its associated cathode to glow

and to prevent its associated cathode from glowing when
the other of said cathodes. is excited to glow by its asso-
ciated combined anode-excitation shield electrode, each
of said. enclosures at least partially surrounding one of
said groups and being further defined by insulating mem-
bers which also- serve in part as supporting means for
said combined anode-excitation shield electrodes.

10. An indicator tube comprising:. a first group of five-
character-shaped “indicator cathodes adapted to glow, a
second group of five character-shaped indicator cathodes
adapted to: glow, and a combined. anode-excitation shield”
ele’ctrode'associated with each of said cathodes, each of
said combined. anode-excitation shield electrodes being:

prevent its associated cathode from ‘glowing when the
oiher of said cathodes is excited to glow by its associated
combined anode-excitation shiéld electrode, and coacting
with an insulating spacer member to define an enclosure
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at least partially enclosing each of said groups of cath-
odes.

11. An electrode assembly for use in a glow indicator
tube comprising: a plurality of character shaped indicator
cathodes, a first plurality of insulating frames surround-
ing each of said indicator cathodes, a second plurality
of insulating frames insulatedly spacing said first plurality
of insulating frames, and a combined anode-excitation
shield electrode clampingly engaging said frames and
cathodes and maintaining said frames and cathodes in
fixed relation without the use of other relation maintain-
ing means.

12. An electrode assembly for use in a glow indicator
tube comprising: a plurality of character-shaped indica-
tor cathodes, a first plurality of insulating frames sur-
rounding each of said indicator cathodes, a second plu-
rality of insulating frames insulatedly spacing said first
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plurality of insulating frames, and a combined anode-
excitation shield electrode clampingly engaging said
frames and cathodes, said frames and cathodes being
iree of continuous members passing therethrough.
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