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GASEOUS DISCHARGE DEVICE AND METHOD OF 
SPACNG THE PLATES THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

U. S. patent application of R. Langston et al., Ser. 
No. 214,298, filed Dec. 30, 1971, entitled "Sealing 
Technique for Gas Panel,' assigned to the assignee of 
the present invention. 

BACKGROUND OF THE INVENTION 
This invention relates to gas discharge display and/or 

memory devices, and more particularly to improved 
devices of this type embodying a method of spacing the 
plates with spacer elements that do not inhibit flow of 
gas particles between areas separated by such spacer 
elements. 

In the above-referenced copending application of R. 
Langston et al., there is disclosed a gaseous discharge 
display device in which the superposed glass plates are 
accurately spaced apart using a comination of low 
softening-point sealing rods and high-softening-point 
spacer rods. The large diameter sealing rods are or 
thogonally arranged in a window frame-like border 
around the significantly smaller diameter orthogonally 
arranged single layer of spacer rods. When the plates 
and rods are heated, the glass of the sealing rods re 
flows, causing the upper glass plate to settle gradually 
into contact with the high-softening-point spacer rods 
for accurately spacing the upper plate relative to the 
lower plate. When the assembly is cooled, the sealing 
rods fuse to the plates, creating a chamber of precise 
constant height into which an illuminable gas is later 
introduced and sealed. 
This device and method are very satisfactory where 

the ara of the plates is relatively small and the spacer 
rods need only frame the display area. However, as the 
plate area and hence the display area are increased, 
spacer rods must be introduced at other intermediate 
locations within the chamber to maintain the critical 
precise spacing between the plates. In such case, the 
spacer rods can extend only a short distance in either 
direction because wherever they are present (except at 
the edges of the display area) they present a barrier. 
This barrier impedes the flow of gas particles, metasta 
ble ions, photons, etc., between adjacent areas sepa 
rated by the spacer rods; and it can also inhibit condi 
tioning of cells, especially those immediately adjacent 
the spacer rods. 
There is a need for a spacing arrangement that will 

provide accurate spacing of glass plates in gaseous dis 
charge devices having large display areas requiring 
spacers at various places within the display area as well 
as around the periphery thereof. It would also be desir 
able to minimize the size of the spacer elements for aes 
thetic reasons so they will not be visible and mar the 
display area, and at the same time provide greater lati 
tude in their location. 

SUMMARY OF THE INVENTION 
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2 
method, the plates are held precisely spaced at a prese 
lected constant distance by two sets of identically sized 
crisscrossing spacer rods disposed orthogonally with 
respect to each other in overlapping lattice-like contact 
within the sealed gas-containing chamber. The spacer 
rods of one set contact the dielectric coating over the 
parallel conductors on one of the plates; and the spacer 
rods of the other set contact the dielectric coating over 
the orthogonally arranged parallel conductors on the 
other plate. Since these spacer rods have diameters 
equal to only one-half of said preselected constant dis 
tance, flow of gas particles between areas separated by 
the spacer rods is not significantly impeded. The spacer 
rods associated with the conductors on each plate are 
disposed between, and extend parallel to, the conduc 
tors on that particular plate. The diameters of the 
spacer rods preferably vary between approximately 
0.002 inch and 0.0037 inch, according to which of the 
embodiments, hereinafter described, is employed. 
Other objects and advantages will become apparent 

from the following more detailed description of the in 
vention and from the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic perspective view, partly broken 
away, of a gaseous discharge display device embodying 
the invention; 
FEG. 2 is a fragmentary sectional view, to substan 

tially enlarged scale, taken along the line 2-2 of FIG. 
1, showing a preferred embodiment of the invention; 
FIG. 3 is a sectional view, to somewhat exaggerated 

scale, showing the assemblage before a heat fusion step 
that results in the configuration shown in FIG. 2; and 

FIG. 4 is a fragmentary sectional view, similar to FIG. 
2, but showing an alternate embodiment of the inven 
tion. 

DESCRIPTION OF PREFERRED EMBODIMENT 

The gaseous discharge display and/or memory device 
constructed according to this embodiment and illus 
trated in FIGS. 1-3 comprises, briefly, an upper glass 
plate 10 and a lower glass plate 11, each including sub 
strates 12, 13, respectively, on the facing surfaces of 
which are formed passivated metalized conductor ar 
rays 14,15, respectively. As illustrated, the arrays 14,15 
each comprise respective pluralities of parallel conduc 
tors, the conductors of array 14 being disposed orthog 
onally relative to those of array 15. The ends of the 
array on each plate extend beyond the edges of the 
other plate to facilitate connection to alternate conduc 
tors of the array, in conventional manner. As best 
shown in FIGS. 2,3, the conductors of each array 14,15 
are overlaid with respective transparent dielectric coat 
ings 16, 17, preferably of glass, which provide flat sur 
faces 18, 19, respectively. 
The plates 10, 11 are fused into an integrated struc 

ture in the following manner. Unfused, heat-fusible 
sealing material, preferably in the form of rods 20 of 
low-softening-point glass, are placed in a window 
frame border-like pattern on surface 19 of lower plate 

Toward this end, and according to the invention, ap 
plicants have found that these objectives can be 
achieved by an improved gaseous discharge display 
and/or memory device and method which, insofar as is 
known, have never heretofore been proposed. In this 
device and according to applicants' improved spacing 

65 

11. These rods 20 are of an identical diameter that is 
significantly greater than the precise preselected dis 
tance at which these plates are ultimately to be joined. 
According to the invention, two sets of identically sized 
upper and lower spacer rods 21,22 are then placed in 
overlaying relation in a two-stratum crisscross pattern 
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within the border. The lower rods 22 extend parallel to, 
and are equidistantly spaced between, adjacent pairs of 
conductors in array 15 and rest on flat surface 19; 
whereas upper rods 21 overlay and rest on lower rods 
22 in a predetermined lateral spacing hereinafter to be 5 temperature which is below the temperature to which 
described. As will be noted from FIG. 3, the combined the assemblage is heated during the fusing process. As 
height of the overlapped rods 21,22 is substantially less a result, the spacer rods 21,22' will penetrate the di 
than the diameter of the sealing rods 20. electric coatings until they contact the surfaces of the 
The upper plate 10 is now positioned over the lower respective substrates 12,13. Thus the constant spacing 

plate 11 with upper plate surface 18 contacting sealing 10 between the plates will be defined by respective 
rods 20 and transversely positioned such that the upper contacts of the spacer rods 21,22" with the substrates 
spacer rods 21 extend parallel to, and equidistant from, rather than with the dielectric coatings; however, the 
but substantially below, pairs of adjacent conductors of actual constant height of the chamber 23 will still be 
array 14 (as a result of the aforesaid predetermined that corresponding to the precisely fixed spacing be 
spacing of rods 21 on rods 22). Rods 21,22, which are 15 tween the flat portions of surfaces 18, 19". 
preferably formed of glass, have a significantly higher It is to be understood that the conductor configura 
softening point than that of the sealing rods. Hence, tion and composition, the specific oven structure and 
when the unfused assemblage of discrete parts is there- temperatures used for the fusing operation, and the ap 
after heated in a vacuum oven to a temperature suffi- paratus by which the chamber 23 is evacuated and then 
cient to cause melting and reflow of the sealing mate- 20 charged with illuminable gas may be as taught in the 
rial of rods 20, upper plate 10 will gradually settle from prior art, such as the above-referenced Langston et al. 
the position shown in FIG. 3 until surface 18 contacts application; and hence they have not been described 
upper spacer rods 21, as shown in FIG. 2. here in any more detail than is necessary for an under 
The assemblage is now permitted to cool, causing the standing of the present invention. 

now reflowed sealing material, designated 20' in FIG. 25 While the invention has been shown and described 
2, to fuse to the surfaces 18, 19 of the respective dielec- with reference to preferred embodiments thereof, it 
tric layers 16, 17 and thereby fuse plates 11 into an inte- will be understood that various substitutions and 
grated structure having an impermeable chamber 23 changes in form and detail may be made by those 
sealed about its periphery by the material 20'. In accor- skilled in the art without departing from the spirit and 
dance with conventional practice, this chamber 23 is 30 scope of the invention. Accordingly, the gas discharge 
now evacuated via an exhaust tube 24 (FIG. I.), then display and/or memory device herein disclosed and the 
charged with an illuminable gas at appropriate pres- method of making same are to be considered merely as 
sure; whereupon the tube is sealed to permanently en- illustrative, and the scope of the invention is to be lim 
trap the gas within the chamber. ited only as specified in the claims. 

It will thus be seen that according to a feature of the 35 What is claimed is: 
invention, the plates will be maintained at a precise 1. A gaseous discharge display device comprising 
preselected distance by the crisscross pattern of over- a pair of glass plates each including substrates on 
lapping spacer rods 21,22. Because these spacer rods which are provided parallel conductors overlaid 
have a diameter which is equal to only one-half of the with a dielectric coating to present a flat surface, 
total constant space between the surfaces 18, 19, the 40 
gas particles, metastable ions, protons, etc., may flow means including a frame-like border of low 
without significant restriction between the various softening-point sealing material sealing said plates 
areas into which the chamber 23 is separated by the lat- in superposed spaced parallel relation, with said 
tice arrangement of spacer rods. surfaces adjacent, to provide within the border a 

In the preferred embodiment illustrated in FIG. 2, the 45 sealed chamber containing an illuminable gas, the 
sealing rods 20 preferably have a diameter of about conductors on each plate being orthogonal to those 
0.040 inch, and the spacer rods 21,22 preferably have on the other plate, and 
a diameter of approximately 0.002 inch; and dielectric spacer means for maintaining said surfaces precisely 
coatings 16, 17 have a softening temperature which is 50 spaced at a preselected constant distance, 
above the temperature to which the assemblage is sub- said spacer means comprising two sets of spacer ele 
jected during the above-described fusing operation so ments of identical height disposed orthogonally 
that the rods 21,22 will contact, but not penetrate, the with respect to each other in overlapping lattice 
dielectric surfaces 18, 19. With this arrangement, the like contact within the chamber, with all elements 
small size of the spacer rods renders them substantially 55 of each respective set contacting only a corre 
indistinguishable from the glass plates and hence is aes- sponding respective one of said surfaces, whereby 
thetically desirable. Also, blocking of the display area the gas may flow either over or under the elements 
at the crossover points of the respective rods 21,22 is or around the crossover points thereof without sig 
minimized by spacing these rods between conductors nificant restriction to substantially all areas of said 
so as not to blank out any appreciable illumination 6() sealed chamber separated by said spacer elements. 
upon firing of cells comprised of conductors adjacent 
to these rods. 2. The device according to claim 1, wherein the re 

spective spacer elements that contact each surface are 
DESCRIPTION OF ALTERNATE EMBODIMENT disposed parallel to conductors that are overlaid by 
The device and sealing method employed according 65 such surface. 

to this embodiment (see FIG. 4) are identical with 3. The device according to claim 1, wherein at least 
those already described in connection with the embodi- one of the spacer elements that contacts said surface of 
ment of FIGS. 1-3, except in the following respects: one of said plates is disposed substantially equidistant 

4 
According to the instant embodiment, the upper and 
lower spacing rods 21,22', respectively, are of some 
what larger diameter, such as 0.0037 inch; and the 
coatings 16', 17' are of a dielectric having a softening 
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between, and extends parallel to, a pair of adjacent said spacer elements are rods of glass having a soften 
conductors on said one plate, and ing point higher than that of said sealing means and 

at least one of the spacer elements that contacts the higher than that of the dielectric coating, and 
said surface of the other of said plates is disposed said rods penetrate said dielectric coating and 
substantially equidistant between, and extends par-5 contact the substrate but project beyond the level 
allel to, a pair of adjacent conductors on said other of said surface to make said lattice-like overlapping 
plate. space-defining contact with each other. 

4. The device according to claim, wherein 4 - 
g y 6. The device according to claim 1, wherein said con said spacer elements are rods of glass having a soften- o 

p g g stant distance is approximately 0.004 inch to 0.006 ing point higher than that of said sealing means, 10 
and inch, and each respective set of spacer elements ex 

said rods rest on and do not significantly penetrate tends sufficiently, from the surface it contacts, to pro 
one of said flat surfaces. vide one-half of said distance. 

5. The device according to claim 1, wherein x : xk k 
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