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57) ABSTRACT 
A display panel includes a base plate and a face plate 
to define a housing which is filled with gas and which 
contains any desired form of display device including, 
for example, segmented cathode glow electrodes or a 
matrix of dot-like cells, each having an anode and a 
cathode electrode. Assuming that a plurality of such 
panels are to be butted along adjacent side edges, then 
along these side edges of the base plate and face plate, 
the lower surface of the face plate and the top surface 
of the base plate are provided with aligned channels. 
Thus, each panel has two pairs of aligned channels. A 
rigid thin plate is inserted in each pair of channels, 
and the remainder. of the channels, not taken up by 
the thin plates, and the space between the plates adja 
cent to the outer edges thereof are filled with a sealing 
material such as a glass frit which can be fused by the 
application of heat, and which cools to form a gas 
tight seal. In this panel, the side edges are flat, and a . 
plurality of such panels can be butted together to pro 
vide a combination large-area panel. 

4 Claims, 5 Drawing Figures 
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1 
DISPLAY PANEL HAVING FLATSIDE EDGES TO 
PERMIT BUTTING TOGETHER PLURAL PANELS 

BACKGROUND OF THE INVENTION 
Display panels of various types have been known for 

many years, and there is an ever present need for larger 
and larger panels. In general, panels are made of glass 
plates, and the size of any panel is limited in general by 
the size of plate which can be obtained, and, for mass 
produced panels to be sold at a reasonable price, only 
relatively small glass plates can be obtained. Thus, at 
the present time, if large panels are desired, it is neces 
sary to couple together or butt together a plurality of 
smaller panels. Up to the present time, buttability was 
not readily achieved because it was difficult to form 
edges on panels which were flat and which could be 
butted together with ease. 

SUMMARY OF THE INVENTION 
Briefly, a buttable panel embodying the invention has 

flat opposed side edges, in which, in effect, the side 
walls are moved inwardly and the side seals are formed 
inwardly of the side edges whereby flat buttable edges 
can be formed on the panel. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded, perspective view of a display 
panel embodying the invention; 
FIG. 2 is a sectional view of the panel of FIG. 1 show 

ing the panel assembled; 
FIG. 3 is an enlarged, side elevational view of a por 

tion of the panel of FIG. 1; 
FIG. 4 is a plan view of the panel of FIG.1 showing 

selected portions thereof, and 
FIG. 5 is a plan view of a composite panel made up 

of a plurality of panels of the type shown in FIG. 1 
butted together along their side edges. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 
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The principles of the invention are applicable to sub 
stantially any type of display device or other structure 
which is made up of a plurality of flat plates and where 
it is desired to couple together or butt together a plural 
ity of devices to form a device of substantially any de 
sired size. For purposes of illustrating the principles of 
the invention, a gas-filled dot matrix display device is 
shown and described. 
According to the invention, a dot matrix panel 10 in 

cludes a base plate 20 having a top surface 22 and a 
bottom surface 24 and having a left edge 26, a right 
edge 28, an upper edge 30, and a lower edge 32. The 
top surface 22 of the base plate 20 is provided with two 
channels or slots 40 and 42 which are spaced apart ad 
jacent to, and parallel to, the left and right side edges 
of the base plate, respectively. The slots 40 and 42 ex 
tend across the width of the base plate between the 
upper and lower edges 30 and 32. 
An array of first electrodes 46, which in the final 

panel are operated as anode electrodes or cathode 
electrodes, are seated on the top surface 22 of base 
plate 20. The electrodes are preferably strip-like in 
form and are disposed parallel to each other extending 
between the upper and lower edges of the plate parallel 
to the slots 40 and 42. The electrodes 46 may be silk 
screened or evaporated onto the base plate, or they 
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may be individual metal strips suitably coupled to the 
base plate. 
An insulating center plate 50 of glass, ceramic, or the 

like having a plurality of apertures 54 arrayed in rows 
and columns is disposed on the top surface of the base 
plate and seated on the electrodes 46. Each column of 
apertures or cells 54 is aligned with, and in operative 
relation with, one of the electrode strips. 

In a preferred construction, plate 50 is of such length 
that it extends from slot 40 to slot 42, but of such width 
that it does not extend fully from the upper edge 30 to 
the lower edge 32 of base plate 20. Thus, spaces 51 are 
present between the adjacent upper edges of plates 50 
and 20, and the adjacent lower edges of these two 
plates, as illustrated in FIG. 4. 
The panel is completed by a cover or face plate 60 

of glass, ceramic, or the like which is generally similar 
in structure and size to the base plate 20 and includes 
top surface 64 and bottom surface 66, a left edge 68, 
a right edge 70, an upper edge 74, and a lower edge 76. 
A pair of channels or slots 40, 42" are formed in the 
lower surface of the face plate close to and parallel to 
the left and right side edges 68 and 70, respectively, 
and extending between the upper and lower edges of 
the face plate. The slots 40' and 42" are positioned so 
that, when the face plate 60 is placed over the center 
plate 50 and the base plate 20, the slots 40 and 42' are 
aligned with each other and the slots 42 and 42' are 
aligned with each other. 
Referring to the pairs of slots and to the enlarged 

showings thereof in FIG. 3, slots 40 and 40' have verti 
cally aligned and coplanar walls 40E and 40'E' dis 
posed adjacent to the outer edges of the panel, and 
inner aligned and coplanar edges 40 and 40'I' dis 
posed adjacent to the interior of the panel. Slots 42 and 
42' have similar coplanar outer walls 42E and 42'E' 
and coplanar inner walls 42 and 42'I'. 
The face plate 60 carries on its lower surface 66 a 

plurality of electrodes 80, usable as anodes or cath 
odes, disposed parallel to each other and at right angles 
to the electrodes 46 on base plate 20. Since light pro 
duced in the cells 54 must be seen through the face 
plate, the electrodes 80 are preferably transparent and 
comprise thin metallic films or a material such as 
NESA. The electrodes 80 are preferably in strip form, 
and each is aligned with, and in operative relation with, 
a row of cells 54 in the center plate 50. 
The lower surface 66 of face plate 60 and the elec 

trodes 80 are provided with a coating 84 of an insulat 
ing material such as glass, the coating being provided 
with openings 88 which are aligned with the cells 54 in 
the center plate 50. In addition, the coating 84 is pro 
vided with a plurality of other openings 89, each over 
laying and exposing one of the conductive strips 80. A 
plurality of conductive terminal strips 90, which may 
be screened, plated, or evaporated, are formed on the 
insulating layer, each in contact with one of the con 
ductive strips 80 through an aperture 89 in the insulat 
ing layer. Each terminal strip 90 extends preferably be 
tween the upper and lower edges of the face plate and, 
if desired, is coated with a thin film or layer 94 of insu 
lating material. 

In assembling the panel 10, the three plates 20, 50 
and 60 are combined as a sandwich so that channels 40 
and 40' are aligned and channels 42 and 42" are 
aligned. A thin rigid plate 100 of metal or plastic or the 
like is inserted in each pair of aligned channels and dis 
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posed up against the inner edges 40, 40'I' and 42I, 
42"I". The plates thus form the side walls of the panel 
and block the interior of the panel along the sides 
thereof. The plates 100 may be of any suitable thick 
ness, but preferably they are considerably thinner than 
the channels are wide, for example of the order of one 
fourth as wide, generally as illustrated. When the panel 
is assembled, the remaining portions of the channels 
between the plates 100 and the outer walls 40E, 40E 
and 42E, 42'E' and the spaces 53 between the top and 
bottom plates 60 and 20, respectively, adjacent to the 
outer edges thereof, are filled with a sealing material 
such as a glass frit or the like. Such a sealing material 
may be of the type known as Pyroceram. This sealing 
material is also disposed in the spaces 51 between and 
along the aligned top and bottom edges of the face 
plate and base plate. However, the sealing material 
does not fill these spaces so that access can be had to 
the electrodes 46 and 90 which have their ends located 
in these spaces. 
When the panel is heated to a suitable temperature, 

the sealing material fuses, and, when it cools, it forms 
a gas-tight seal 110 around the periphery of the panel. 
After the seal has been made, the side edges of the 
panel are favorably flat, and panels having these edges 
can be readily coupled or butted together to form 
larger composite panels. 

It is to be noted that the sealing material contracts 
slightly when it cools so that it is relatively easy to use 
an amount which provides a proper seal but which does 
not project beyond the side edges of the base plate and 
face plate. However, if some sealing material happens 
to project beyond these edges, it can be easily removed 
to provide the desired smooth, planar side edges on the 
panel. 
The spaces 51 between the base plate and face plate 

formed along the upper and lower edges of the panel 
permit access to the ends of the electrodes 46 and to 
the ends of the terminal strips 90 so that electrical con 
nection can be made thereto by means of contact mem 
bers of the type described and claimed in copending 
application Ser. No. 201,655, filed Nov. 24, 1971 and 
now abandoned. In such an arrangement, spring-like 
metallic contacts 120 (not shown in detail) are inserted 
between the top and bottom plates in contact with elec 
trodes 44 and 94 and projecting away from the panel, 
as illustrated generally in FIG. 5, whereby external 
electrical contact may be made thereto. 
The panel is processed in conventional fashion b 

procedures which include, among others, exhausting 
the panel through a suitable tubulation (not shown) 
and inserting the desired gas atmosphere. Such proce 
dures are well known in the art and need not be de 
scribed in detail. 

Display panels 10 embodying the invention can be 
butted together, generally as illustrated in FIG. 5, to 
provide a panel of such a size as cannot be made eco 
nomically as a single unit at the present time. Thus, as 
illustrated, substantially any number of individual pan 
els 10 can be coupled together and secured together, 
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either mechanically or by means of a cement of some 
type disposed between the individual panels. 

It is clear from the foregoing description that the 
principles of the invention may be employed with many 
different types of display devices including gas devices, 
electroluminescent devices, semiconductor devices, 
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liquid crystal devices, and the like or even with other 
devices, not necessarily display devices, where it is de 
sired to form composite large devices from smaller in 
dividual devices. 
What is claimed is: 
1. A display device comprising 
a sandwich-type envelope including at least a base 
plate and a face plate sealed together along their 
aligned peripheries to form a display panel, 

said base plate and face plate having aligned coplanar 
left edges and aligned coplanar right edges, 

a first slot in the top surface of said base plate adja 
cent to said left side edge thereof and a similar 
aligned first slot in the bottom surface of said face 
plate, said first slots having aligned coplanar outer 
walls adjacent to the outer left side edge of said 
base plate and face plate and aligned coplanar 
inner walls adjacent to the inside of said panel, said 
first slots forming a first pair of slots, 

a second slot in the top surface of said base plate ad 
jacent to said right edge of said base plate and a 
similar aligned second slot in the bottom surface of 
said face plate, said second slots having aligned co 
planar outer walls adjacent to the outer right side 
edges of said base plate and face plate and aligned 
coplanar walls adjacent to the inside of said panel, 
said second slots forming a second pair of slots, 

a relatively rigid plate seated in each of said pairs of 
aligned slots, 

a sealing material filling said pairs of aligned slots and 
sealing the portions thereof adjacent to said rigid 
plates and forming a gas-tight seal between said 
base plate and face plate along the left and right 
side edges thereof, said sealing material and said 
left and right side edges of said base plate and face 
plate forming flat left and right side edges of said 
panel to permit buttability of one panel with a simi 
lar panel. 

2. The panel defined in claim 1 wherein said plates 
are seated in said pairs of aligned slots and bear against 
the aligned coplanar inner walls thereof, whereby, in 
effect, forming the side walls of the inner portion of 
said panel. 

3. The panel defined in claim 1 wherein said plates 
are narrower than said slots and are positioned in said 
slots so that they bear against the inner walls thereof. 

4. The panel defined in claim 1 wherein said panel 
includes upper and lower edges and including a plural 
ity of gas-filled display devices within said panel, 

at least two electrodes in operative relation with each 
of said display devices, said electrodes extending 
through the upper and lower edges of said panel. 
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