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The present invention relates to space discharge tubes
and more particularly to indicating tubes of the cathode
glow gas discharge type.

‘In gas discharge indicating tubes, wherein any one of
a plurality of cathodes, representing numbers, letters or
other ‘characters, can be selected to produce a luminous
outling, it has been found, after a period of operation
considerably less than the expected life of such a tube,
that the glow outline not only loses its sharpness but
will even become completely blacked out as viewed from
the viewing end of the tube. This supposed contamina-
tion or deterioration of the cathode in reality is now

kinown to be caused by sputtering of the material of

the’ cathode so that the sputtered metal collects upon

the internal glass surface of the envelope to produce, -
30

not only a severe darkening of that surface, but also
after a length of time renders the viewing end of the
tube opaque. Furthermore the sputtering also deposits
upon the insulation between the electrodes to cause the

insulation to become conducting and so interfere with

the required cathode selection and operation. In tubes
othér than of this indicating type spuitering may impair
operation particularly on the inmer surface and at the
stem end of the tubes.

An object of the present invention is to provide a tube
construction wherein the foregoing . disadvantages are
overcome.,

Another object is to provide a gas discharge tube
wherein metal sputtering from a cathode is prevented
from depositing upon the envelope of the tube.

Another object is to provide a gas discharge tube
wherein the insulation between electrodes is protected
from cathode metal sputtering to thereby prevent the
formation of a conductmg surface upon the insulation.

A further object is to provide a gas discharge tube of
the cathode glow type for indicating by glow any one
of ‘a plurality’ of numbers or characters arranged in the
tube: ‘envelope for viewing from an end face wherein
metal “sputtered from the cathodes is trapped and pre-
vented from depositing upon the viewing face.

A still further object is to provide a gas discharge tube
of ‘the cathode glow type for indicating by glow any
one of a plurality of numbers or characters arranged
in the tube envelope wherein metal sputtered from the
cathodes is trapped and prevented from depositing upon
the envelope base.

Tn the accompanying drawings:

Fig. 1 is a side clevation view of a tube embodying
one form of the present invention and having the glass
envelope broken away to expose the interior to view;

Fig. 2 is an enlarged sectional detail taken along line
2——2 of Flg 1 and showing one of the electrode support-

ing studs 'in assembled condition traversing the cathode '

supporting tabs;
Fig. 3.is a section view taken on line 3—3 of Fig. 1;
Fig. 4 is a section view taken on line 4—4 of Fig. 3;
Fig.'5 is an exploded perspective view of the tube as-
sembly showing several but not all of the cathode charac-
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ters and only the ends of the envelope with whlch the
assembly is associated.

Fig. 6 is an exploded view of the forward part of a
different electrode assembly embodying the invention;

Fig. 7'is a plan view of another form of electric screen
electrode; and

Fig. 8 is a plan view of still another form of electric
screen electrode. )

Referring to the drawings one type of tube is shown
having the invention assembled therein, such tube being
illustratively that disclosed and claimed in the pending
application of Herbert J. Hampel, Serial No. 552,748,
filed December 13, 1955, and assigned to the assignee
of the present invention. . In this instance the tube com-
prises a transparent envelope 9, which has been evacuated
and then filled to a low pressure with a gas.such .as -
neon, making the tube suitable for glow operation. - The
envelope 9 has a sealed base 10, which may be a con-
ventional base disc or button of glass through which a
plurality of leads or contact pins 11 project to connect
the various electrodes of the ‘glow tube into control and
indicating circuits. - The axes. of the pins 11 are parallel
to each other and to the longitudinal axis of the envelope
9. The pins are also preferably arrayed about the longi-
tudinal axis of the envelope. Once the tube has been
evacuated and the gas, for glow operation, has been

introduced, the tube is sealed off at vacuum seal 12,

preferably located in the base 10 so as to leave a trans-
parent and unobstructed viewing face 13 at the other
end of the envelope 9.

The assembly of cathodes 14, anode 15 and supporting
studs 20 and 21, are positioned within the envelope 9
very close to the transparent end face 13. The studs
20 and 21 are preferably disposed at diametrically op-
posite sides of the tube.envelope. Each stud is coated
with insulation 19 and is welded at one end to a collar
22 bonded to a support member 23 which in turn is
bent and then welded to a base pin or contact pin 11,
whereby the entire assembly is rigidly supported. Each
cathode 14 is provided with an individual lead 25 which
provides electrical connection to the particular base pin
11. In addition, each cathode 14 has an upper and
lower apertured tab 16, the upper being supported upon
the stud 20, and the lower being supported upon the
stud 21 to form a compact stack, the respective tabs 16
being insulated from one another by insulation 27. The
cathodes are thus oriented in substantially parallel planes
facing the viewing window and transverse to the axis of
the tube envelope and to the axes of the pins 11, In the
usual operation of this type of indicating tube, a single
cathode character is connected through its lead 25 and pin
11 to a suitable source of electrical potential for causing
it to glow. This glow is distinctly visible even though
there may be several non-glowing cathode characters be-
tween it and the viewing end of the tube. While the fore-
going assembly is specifically the indicating tube of the
stated pending patent application, it is to be understood
it is only an example of a tube to which the invention is
applicable. Broadly therefore, the invention is. for asso-
ciation with any space discharge tube in which sputtering
of metal has been found to impair the tube operation.

As a means for preventing the deposition -of sputtered
metal upon the inner surface of the envelope 9, or upon
insulation adjacent the tube electrodes, a reticnlated metal
screen 30 composed of crossing fine wires is mounted
within the envelope 9 to extend transversely thereof be-
tween the viewing face 13 and the juxtaposed cathode
assembly, but electrically isolated therefrom. Where the
screen 30 is to be supported from a cathode-anode as-. .
sembly, different from that shown, suitable insulation
is of course required. In the present instance where the

_clectrodes are supported by the studs 20 and 21 which ‘
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pass through the tabs 16, insulating washers 31, such as
mica, are disposed between the screen 30 and the ad-
jacent cathode, which in this instance is the numeral “5.”
In a different arrangement of the numbers, any other
numeral would take the place of that here shown op-
posite the screen 30. As so supported the screen 390
serves as. a trap for metal sputtered from the cathodes.

Also as a means to prevent an impairing deposition on
the electrode leads, as well as on the interpal surface
and base of the envelope 9, a second reticulated screen
32 is supported by the studs 20 and 21 in juxtaposed re-
lation ‘to the anode 15 but insulated from the adjacent
anode 15 and the collar 22 by washers 33 of mica or
other insulating materia] fitted about the respective sup-
porting studs 29 and 21.

Screens 30 and 32 have proven to be effective in pre-
venting sputterd metal from reaching the viewing sur-
face of envelope 13 both when they are “floating” elec-
trically, i. e., unconnected electrically to a source of po-
tential, and also when they are connected to the posi-
tive side of a voltage supply and function as an ancde in
place of ring 15. When screens 30 and 32 are “float-
ing” they will acquire the electrical charge of the sput-
tered particles, whatever their polarity may be, by virtue
of capturing such particles in collisions with them and
will exert an electrostatic repulsion force on the passage
of additional charged particles through the screens and
to the viewing face or to the connecting pins. This in-
hibits any further deposit of such particles. When the
screens 30 and 32 are strongly charged as an anode elec-
trode, the depositing process is checked in what appears
to be a different manner. This may be explained by con-
sidering that the particles are the outer surface of some
eletrode, probably the glowing eléctrode; just before they
are sputtered off, and while still in contact therewith ex-
perience an induced negative charge from the anode-to-
cathode - electrical field. The particles carry this nega-
tive charge with them when they move, and are attracted
to the anode screens 30 and 32 where they are captured
before they can do any harm to the viewing face or to
the insulation between connecting pins. Although the
reticulated screen 30 is between the observer and the
glowing cathode, the fine wires of the screen do not
visibly effect the view of the cathode.

Fig. 6 shows a variation on screen 30. Ring 40 sup-
poris a closely spaced parallel succession of very fine
wires 41, and has mounting holes for support upon pins
29 and 21. A connecting lead 25’ is provided on ring 40
for  connecting anode potential to it in the assembled
tube. With anode potential on wires 41 a positive volt-
age plane is established in the plan of ring 40, yet visi-
bility i$ unimpaired due to the fineness of wires 41,
Screen 32 can be similarly constructed.

Fig. 7 shows another form of inhibiting screen com-
prising a ring 42 with wires 43, 44 and 45 of various
lengths extending radlally inward so as to approximate
a planar elecirode in the plane of ring 42. Ring 42 can
be used in place of ring 40.

Fig. 8 shows yet another form of screen comprising a
ring 46 with a helical wire 47 and radial supporting
wires 48 as another useful configuration to provide a
planar screening electrode.

While in the foregoing the mounting means for the
cathode-anode assembly is- illusirated by a supporting
stud construction, the invention is not to be considered
as so limited as obviously other supporting means can
serve the purpose as well, the desiratum being that both
screens are to be electrically isolated from both the cath-
odés and the anode.

It will now be apparent that a complete unitary glow
discharge tube has been devised wherein selected illumi-
nated numbers or characters can be distinctly viewed
from ‘an end of the tube at all times while the tube is
opérating. Such distinct viewing is made p0551ble by
providing - strategically located metal traps, in this in-
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stance, screens upon which discharged - ions' collect ag
a metal deposit instead of, as heretofore, upon the inner
surface of the tube. Thus by the present invention dark-
ening of the tube surface by such deposits is prevented
and the envelope remains always clear and unobstructed.
What is claimed is:
1. An indicating tube of the glow lamp type compris-

-ing a gas-filled envelope having a base and a portion

thereof constituting a transparent viewing window: and
a plurality of contact pins extending through said base,
said pins having their axes parallel to each other and
to the longitudinal axis of said envelope, said pins being
arrayed about said lengifudinal axis of the tube en-
velope, a pluarlity of plane glow cathodes mounted in
a stack within said envelope and having the active por-
tions thereof formed in accordance with outline repre-
sentations of different characters, said cathodes being
orierited in substantially parallel planes transverse to the
longitudinal axis of the envelope and to the axes of the’
pins, a pair of support posts within said envelope having-
an insulating coating and supporting said cathodes in
stacked relationship with said cathodes facing said view-
ing window, said cathodes each including mounting tabs
extending outside of the area of the character-formed
portion thereof and mounted on said support posts, in-
sulating washers mounted on said support posts and in-
sulating said cathodes from each other, said support.
posts being secured to said base of said envelope, an
electrical lead secured to each of said cathodes and to a
contact pin, and a transparent shield electrode between.
said cathiodes and said viewing window for substantially
preventing metal spuitered from said cathodes from fall-
ing on said viéwing window, said shield electrode com-
prising a fine mesh wire scréen and operable as an anode
with respect to said cathodes. '

2. An indicating tube of the glow lamp type compris-
ing a gas-filled envelope having a base and a portion’
thereof constituting a transparent viewing window, a plu-
rahty of contact pins extending through said base, said
pins haviig theii axes parallel to each other and to the
longitudinal axis of said envelope said pins being ar-
rayéd about said longitudinal axis of the tube envelope,
a plurality of plane glow cathodes mounted in a stack
within said envelope and - having the active portions
thereof formed in accordance with outline representa-
tions of different characters, said cathodes. being oriented
in substantially parallel planes transverse to the longitu-
dinal axis of the envelope and to the axes of the pins, an.
anode within said envelope for ionizing the gas in re-
sponse to a suitable potential difference between said
anode and a selected one of said cathodes, a pair of sup-
port posts within said envelope having an msulatlng coat-
ing and mounting said cathodes and said anode in stacked
relationship with said cathodes facing said viewing window,
said cathodes each including mounting tabs extending .
outside of the area of the character-formed portion
thereof and mounted on said support posts, insulating
washers mounted on said support posts and insulating
said cathodes and said anode from each other, said sup-
port posts being secured to said base of said envelope,
an electrical lead secured to said anode and each of said
cathodes and terminating at a contact pin, and a trans-
parent shield electrode between said cathodes and said
viewing ‘window for substantially preventing metal sput-
tered from said cathodes from falling on said viewing
window, said shield electrode comprising a fine mesh
wire screen.

3. An indicating tube of the glow lamp type comprising
a gas-filled envelope having a base and a portion thereof ‘
constituting a transparent viewing window, a plurality of
contact pins extending through said base, said pins hav-
ing their axes parallel to each other and to the longitudinal
axis of said envelope, said pins being arrayed about said
longitudinal axis of the tube envelope, a plurality of plane
glow cathodes mounted in a stack within said eavelope
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and having the active portions thereof formed in accord-
ance with outline representations of different characters,
said cathodes being oriented in substantially parallel
planes transverse to the longitudinal axis of the envelope
and to the axes of the pins, a pair of support posts within
said envelopes having an insulating coating and mounting
said cathodes in .stacked relationship with said cathodes
facing said viewing window, said cathodes each including
mounting tabs extending outside of the area of the char-
acter-formed portion thereof and mounted on said sup-
port posts, insulating washers mounted on said support
posts and insulating said cathodes from each other, said
support posts being secured to said base of said envelope,
a separate electrical lead secured between each of said
cathodes and a contact pin, and a wire screen electrode
means between said cathodes and said viewing window
and between said cathodes and said contact pins for sub-
stantially preventing metal sputtered from said cathodes
from falling on said viewing window and on said pins,
said wire screen electrode means being operable-as an
anode with respect to said cathodes. ‘

4, An indicating tube of the glow lamp type compris-
ing a gas-filled envelope having a base and a portion
thereof constituting a transparent viewing window, a plu-
rality of contact pins extending through said base, said
pins having their axes parallel to each other and to the
longitudinal axis of said envelope, said pins being arrayed
about said longitudinal axis of the tube envelope, a plu-
rality of plane glow cathodes mounted in a stack within
said envelope and having the active portions thereof
formed in accordance with outline representations of dif-
ferent characters, said cathodes being oriented in sub-
stantially parallel planes transverse to the longitudinal
axis of the envelope and to the axes of the pins, a pair of
support posts within said envelope having an insulating
coating and mounting said cathodes in stacked relationship
with said cathodes facing said viewing window, said
cathodes each including mounting tabs extending outside
of the area of the character-formed portion thereof and

mounted on said support posts, insulating washers mounted-

on said support posts and insulating said cathodes from
cach other, said support posts being secured to said base
of said envelope, an electrical lead secured between each
of said cathodes and to a contact pin, and a transparent
shield electrode mounted on said support posts at the top
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of said stack between said cathodes and said viewing win-
dow for substantially preventing metal sputtered from
said cathodes from falling on said viewing window, said
shield electrode being insulated from said cathode elec-
trodes, and an auxiliary shield electrode mounted on said
support posts between said cathodes and said base of said
envelope and insulated from said cathodes.

5. An indicating tube of the glow lamp type comprising
a gas-filled envelope having a base and a portion thereof
constituting a transparent viewing window and a plurality
of contact pins extending through said base, said pins hav-
ing their axes parallel to each other and to the longitudinal
axis of said envelope, said pins being arrayed about said
longitudinal axis of the tube envelope, a plurality of plane
glow cathodes mounted in a stack within said envelope and
having the active portions thereof formed in accordance
with outline representations of different characters, said
cathodes being oriented in substantially parallel planes
transverse to the longitudinal axis of the envelope and to
the axes of the pins, a pair of support posts within said
envelope having an insulating coating and mounting said
cathodes in stacked relationship with said cathodes facing
said viewing window, said cathodes each including mount-
ing tabs extending outside of the area of the character-
formed portion thereof and mounted on said support
posts, insulating washers mounted on said support posts
and insulating said cathodes from each other, said sup-
port posts being secured to said base of said envelope, an
electrical lead secured between each of said cathodes and
a contact pin, and a pair of wire screen electrodes mounted
on said support posts parallel to said cathodes and in-
sulated from said cathodes and substantially enclosing
said stack of cathodes, one of said screen electrodes being
at the top of the stack between said cathodes and said
viewing window and the other being at the bottom of said
stack between said cathodes and said base of said en-
velope,
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