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[5 7] ABSTRACT 

A compact visual display device having crossed arrays suitable 
for ?ush mounting comprising a display assembly having a ?rst 
light-transmitting grid structure and a second grid structure 
with an electrically luminescent medium therebetwecn, each 
grid structure having a base of electrically insulative material 
and a conductive side of the base containing two sets of paral 
lel, elongated, electrical-conductive, electrical-individual ele 
ments, each set extending partially across the conductive side 
from opposing sides of said conductive side, the ?rst and 
second grid structures are disposed such that the sets of elon 
gated elements in the ?rst grid structure is normal to the sets 
of elongated elements in said second grid structure, the elec 
trical connection for the display device is provided by an elec 
trical connector for each set of conductors that comprises a 
body of electrically insulative material having a rectangular 
contact surface and two rectangular bearing surfaces at right 
angles to and extending from opposite edges of the contact 
surface and in an opposite direction thereto. U-shaped clamps 
hold the connectors, grid members and the electrically lu 
minescent medium in a ?xed relationship wherein edges of the 
grid members are in abutment with the appropriate bearing 
surface of the connector. The electrical connection is 
established by a resilient electrically conductive contact 
member bearing against each elongated member in said grid 
structures. The electrical connectors have a dimension that is 
normal to the contact surface that is equal to the sum of the 
thickness of each grid structure and the luminescent medium 
therebetween. 

10 Claims, 4 Drawing Figures 
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DISPLAY DEVICE AND ELECTRICAL CONDUCTORS 
‘ ' THEREFOR 

BACKGROUND OF THE INVENTION 

This invention relates to a compact display device and to 
electrical connectors for the display device. 

Various forms of crossed arrays are known. In general, 
these devices utilize crossed electrical conductive members by 
energizing two particular conductors the point at which the 
conductors cross a luminescent media is subjected to the 
desired excitation thereby causing luminescence at that point. 
By the proper sequence of energizing the conductors a display 
appears to the eye in the form of pictures, numbers, etc. Nu 
merous cathode ray-type devices supply the same type of dis 
play, however, these are generally rather bulky and require 
panels that have considerable depth. As can be appreciated 
the display devices having cross-electrical conductors occupy 
less space, however, the devices have heretofore generally had 
problems with the electrical connectors. Connectors hereto 

.. fore used have had one or more disadvantages such as the con 
nector had a dimension greater than the device thus prevent 
ing ?ush mounting. Also, some of the electrical connectors 
had contacts that established electrical contact by sliding over‘ 
the relatively fragile electrical-conductive elongated members 
thereby sometimes causing physical damage to these mem 
bers. 

It is believed, therefore, that a display device that is com 
pact and can be flush mounted in a supporting panel and that 
the electrical connector that enables the compact display 
device is an advancement in the art. ‘ 

OBJECTS AND SUMMARY OF THE INVENTION 

It is an object of this invention to 
play device having crossed arrays. 

It is an additional object of this invention to provide a com 
pact display device that can be ?ush mounted in a supporting 
panel. 

It is a further object of this invention to provide an electrical 
connection for a display device having crossed arrays. 

In accordance with one aspect of this invention there is pro 
vided an improved visual display device having crossed arrays 
that comprises ?rst and second grid structures and a lu 
minescent medium therebetween, said structures comprising a 
base of electrically insulative material and a ?rst and a second 
set of parallel elongated electrical-conductive, electrical-in 
dividual elements on a conductive side of the base. The ?rst 
and second sets extend from opposing edges and partially 
across the conductive side, the ?rst structure is light trans 
mitting and has a viewing side opposite to the conductive side 
and is oriented so that the sets of elongated elements are nor 
mal to the elements in the second grid structure and posi 
tioned in opposing relation thereto but spaced therefrom and 
electrically luminescent medium positioned between the ?rst 
and second grid structures. Electrical connection is 
established to each elongated member by electrical connec 
tors that each comprise a body of electrical insulative material 
having a rectangular contact surface and two rectangular 
bearing surfaces each at right angles to and extending from 
opposite edges of the contact surface and in opposite 
directions thereto. The contact surface has two spaced pads of 
compressible pads and a plurality of resilient contact members 
between the pads for providing electrical connection to each 
of the individual elongated elements. The body of the connec 
tor is adapted for frictionally engaging a U-shaped clamp that 
frictionally engages the body of said connector and one. of the 
grid structures and holds these structures in a ?xed relation 
ship and in electrical contact with the corresponding connec 
tor and the surfaces of the structure are in an abutting ‘rela 
tionship to the bearing surfaces in each connector. The elec 
trical connector has the dimension that is normal to the con 
tact surface that is equal to the sum of the thickness of the ?rst 
and second grid structures and the luminescent medium 
therebetween thereby providing a ?ush-type mounting. Addi 
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2 
tionally in a preferred embodiment the connector is adapted 
with channels for electrical leads that enable all of the leads to 
extend in a direction opposite to the viewing side of the dis 
play device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded isometric view of the display device of 
this invention; 

FIG. 2 is an isometric view of an assembled display device of 
this invention; 7 

FIG. 3 is a cross-sectional view of the electrical connector 
of this invention; and 

FIG. 4 is a cross-sectional view of a portion of the display 
device of this invention illustrating the relationship of the grid 
structures, connector and U-shaped clamp. 
For a better understanding of the present invention, 

together with other and further objects, advantages, and capa 
bilities thereof, reference is made to the following disclosure 
and appended claims in connection with the above-described 
drawings. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In particular reference to FIG. 1, there is shown the display 
device 10 unassembled. A ?rst grid structure 12 comprises a 
base 14 of an electrically insulative material, such as a trans 
parent glass, plastic or the like, a ?rst set of parallel elongated, 
electrically conductive elements 16, such as wires, strips or 
the like, extending from one edge 18 of the conductive side 
partially across and from opposing edges of the base 14. A 
preferred material is gold strips upon a glass base. A second 
set of similar elongated elements 20 extend from edge 22 of 
the base 14. A second grid structure 24 also comprising a base 
26, a first set of elongated members 28 that extend from one 
edge 30 partially across the base 26. The ?rst grid structure 12 
is light transmitting and the second grid structure 24 can be 
either light transmitting, translucent or opaque. A second set 
of elongated members 32 extend from the opposite edge 34 of 
the base 26 partially across the base 26. A luminescent medi 
um 36 can be either a phosphor or a plasma-containing media 
and is of the same general shape as the two grid structures 12 
and 24. The ?rst and second grid structures 12 and 24 are pro 
vided electrical connections by identical connectors 38, 40, 
42 and 44. Connector 42 best illustrates each of the connec 
tors. The connectors comprise a rectangular contact surface 
46, bearing surfaces 48 and 49 (better illustrated as 50 and 51 
on connector 40) that are at right angles to the contact surface 
and extend in from opposite edges of the contact surface and 
in opposite direction thereto. Resilient contact members 52 
extend from the contact surface 46 providing electrical con 
nection to each elongated member 20 when the display device 
10 is assembled. Two compressible pads 53 and 54 are spaced 
apart on contact surface 46. If desired, the compressible pads 
53 and 54 can also have a pressure sensitive adhesive on the 
surface thereof to further insure proper retention of the device 
when assembled. 

Referring now in particular to FIG. 2, the ?rst and second 
grid structures 12 and 24 are shown in assembled position. 
The connectors 38, 40, 42, and 44 provide electrical contact. 
U-shaped clamps 56, 58, 60, 62, 64, 66, 68 and 70, hold the 
connectors 38, 40, 42, and 44 in ?xed position and in electri 
cal connection with grid structures 12 and 24. The dimension 
“A" of the connector that is normal to the contact surface 46 
is equal to the sum of the thickness of each of the grid struc 
tures l2 and 24 and the electrical luminescent medium (not 
shown). The external surfaces of the connectors 38, 40, 42, 
and 44 when the device is assembled are essentially in the 
same plane as the external surfaces of the grid structures 12 
and 24 thereby enabling flush mounting of the display device 
10 in a supporting panel (not shown). 

Referring now in particular to FIG. 3, that shows a cross 
section of a typical electrical connector 38 of this invention. 
The body 74 of insulative material has a contact surface 76 
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and a ?rst bearing surface 78 and a second bearing surface 79 
that are at right angles to the contact surface 76, and extend 
from opposite directions and from opposite edges. A resilient 
contact member 80 is adapted at one end 82 for contact with 
an electrical conductor (not shown) and at the other end 84 is 
connected to an electrical lead 86. The lead 86 can extend in 
either of two directions depending upon the desired mounting 
in a ?nished display device. Although the connector has been 
described in relation to a particular crossed array display 
device, its use is not so limited. The connector of this inven 
tion can be used in any application where ?ush mounting of an 
electrical connector is desired and edge contact is suitable. 

Referring in greater particularlity to H0. 4, there is shown a 
cross section of a portion of the assembled display device 10. 
The connector 38 is held in ?xed position with relationship to 
the second grid structure 24 by the U-shaped clamp 62. A 
second U-shaped clamp 60, not shown, but previously 
described is also used in conjunction with the clamp 62 shown. 
The resilient contact member 80 is held in an upward position 
and bears upon and is in electrical contact with one of the 
elongated members 32 of the grid structure 24. The U-shaped 
clamp 62 is in frictional engagement with the body of the con 
nector 74 and the second grid structure 24. The ?rst and 
second grid structures 12 and 24 bear against the ?rst and 
second bearing surfaces 78 and 79 of the connector 38 thus 
providing a compact and flush assembly device, since the 
dimension “B” which is normal to the contact surface 76 is 
equal to the thickness of ?rst and second grid members 12 and 
24 and the luminescent medium 36. 
While there have been shown and described what are at 

present considered the preferred embodiments of the inven 
tion, it will be obvious to those skilled in the art that various 
changes and modi?cations may be made therein without de 
parting from the scope of the invention as de?ned by the ap 
pended claims. 
What is claimed is: 
1. An electrical connector suitable for ?ush mounting on a 

circuit-containing device comprising a body of electrical-insu 
lative material having a rectangular contact surface and ?rst 
and second rectangular bearing surfaces each at right angles 
to and extending from opposite edges from said contact sur 
face and in opposite directions thereto, said contact surface 
having at least two spaced-apart compressible pads and a plu 
rality of resilient contact members between said pad and said 
body is adapted for frictionally engaging at least two U-shaped 
clamps that are adapted for holding said connector in electri 
cal connection with said device and wherein surfaces of said 
device are in abutment with said ?rst and second bearing sur 
faces. 

2. An electrical connector according to claim 1 wherein 
said body of said connector has channels for electrical leads to 
enable said leads to extend in a direction away from a viewing 
surface on an assembly display device. 

3. An electrical connector according to claim 2 wherein 
said body is an elongated L-shaped block of electrically insula 
tive material. 
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4. An electrical connector according to claim 3 wherein 

said pads have a pressure sensitive adhesive on the surface 
thereof. 

5. A visual display device having crossed arrays suitable for 
?ush mounting said device comprising: 

a. a display assembly comprising ?rst and second grid struc 
tures that each comprise a base of an electrically insula 
tive material and a ?rst and a second set of parallel elon 
gated, electrical-conductive, electrical-individual ele 
ments on a conductive side of said base, said ?rst and 
second sets extending partially across said conductive 
side from opposing edges of said side, said ?rst grid struc 
ture being light transmitting and having a viewing side op 
posite to said conductive side and having said sets of elon 
gated elements oriented normal to the elements of said 
second grid structure and positioned in opposing relation 
thereto but spaced therefrom and an electrically lu 
mmescent medium positioned between said ?rst and 
second grid structures, 

b. a pair of electrical connectors for each of said ?rst and 
second grid structures, each connector comprising a body 
of electrical-insulative material having a rectangular con 
tact surface and two rectangular bearing surfaces at right 
angles to and extending from opposite edges of the con 
tact surface and in opposite directions thereto, said con 
tact surface having two spaced-apart, compressible pads 
and a plurality of resilient electrical-conductive members 
positioned between said pads, in individual contact with 
the individual elongated elements in said grid structures, 
and 

c. at least two U-shapcd clamps for said electrical connector 
in frictional engagement with said body of said connector 
and with one of said grid structures whereby an electrical 
connection between said resilient contact and said elon 
gated elements are maintained and surfaces of said grid 
structures are maintained in an abutting relationship to 
said bearing surfaces in each connector, said connector 
having the dimension that is normal to the contact surface 
that is equal to the sum of the thickness of the ?rst and 
second grid structures and the luminescent medium 
therebetween to provide surfaces of said connector that 
are flush with said viewing side of said ?rst grid structure. 

6. A display device according to claim 5 wherein said grid 
structure bases are transparent glass. 

7. A display device according to claim 6 wherein said con 
nector has channels for electrical leads to enable said leads to 
extend in a direction away from a viewing surface on an as 
sembly display device. 

8. A display device according to claim 7 wherein said con 
nector said body is an elongated L-shaped block of electrically 
insulative material. 

9. A display device according to claim 8 wherein said con 
nector said pads have a pressure sensitive adhesive on the sur 
face thereof. 

10. A display device according to claim 9 wherein said 
parallel elongated elements are gold strips. 


