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[57] I ABSTRACT 

Display panels including an insulating base plate and a 
cover plate which extend beyond the display region of 
the device with electrode terminals disposed on at 
least one of them to facilitate connection of the de 
vice. The devices include a plurality of groups of cath 
ode segments disposed on a base plate with corre 
sponding segments connected in common to cathode 
terminal pads alongan edge of the base plate. The 
anode electrodes provided for the cathode groups 
have leads that terminate along an edge of the cover 
plate which is parallel to the cathode terminalsj A 
connector or a suitably aligned row of protruding 
contacts establishes electrical connection to the elec 
trodes of the device when mated with the electrode 
terminals on the cover plate and on the base plate. 
The contacts are deformed when mated with the de 
vice to provide pressure or friction contact with the 
electrode terminals and the connector may be shaped 
to receive one or more tabs extending out of the de 
vice for securing them together and for providing an 
other electrical connection to the device, if desired. 

56 Claims, 9 Drawing Figures 
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DISPLAY PANEL ELECTRODE TERMINATION 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is a continuation of application Ser. 
No. 201,655 ?led Nov. 24, 1971, now abandoned. 

BACKGROUND OF THE INVENTION 

Various numerical indicator devices for digital read 
outs and the like have been available for a long time. 
The NIXIE numerical indicator tube has been widely 
utilized as the indicator unit in many of those applica 
tions for many years. More recently, various segmented 
cathode display devices, including the PANAPLEX nu 
meric panel display, have been made available for use 
in such displays. 
The PANAPLEX numeric display device includes a 

plurality of groups of segmented cathodes arranged in 
several character display positions in a unitary panel 
structure, which can be driven in a multiplex mode for 
displaying any desired series of numbers or the like. 
Each group of cathode segments is provided with an as 
sociated anode electrode and can display any of several 
different characters. 
One form of PANAPLEX'display panel is formed 

like a sandwich and includes a base plate on which a 
plurality of groups of the cathodes and their leads or 
connectors are formed, by a screening or printing pro 
cess or the like. The cathodes are in the form of bars 
or segments and can display a variety of different char 
acters or symbols. Such panels also include a face plate 
spaced from the base plate, and carrying transparent 
conductive anodes, each associated with a group of the 
cathodes. The anodes are shaped and positioned to 
properly cooperate with their associated groups of 
cathodes, yet with minimum cross-talk between differ 
ent groups of cathodes in adjacent character positions. 
The conductors connected to the various cathode 

segments usually run along the length of the tube and 
are brought straight out to one or both ends of the base 
plate on which they lie. Similarly, the leads or conduc 
tors connected to the transparent anode electrodes on 
the under side of the face plate are usually brought out 
near an edge of the face plate to terminals so that con-. 
nectioncan be made to them. 
Various techniques such as soldering, the use of a 

conductive paste or epoxy, or the clamping of connec 
tor contacts onto the electrode terminals at the ends of 
the device have been previously employed for external 
connection to the electrodes. There has been a need, 
however, for an improved termination and connection 
arrangement for display panels and similar devices that 
would be more simple, reliable, and inexpensive. A ter 
mination and connection scheme has also been needed 
that would be easily securable for maintaining the con 
nection or contact, once established, so that neither 
clamping nor adhesion of connector contacts to the ter 
minals would be required. ' 

SUMMARY OF THE INVENTION 
Accordingly, an object of this invention is to improve 

the electrode termination arrangement in information 
display units such as multiple-position character dis 
play devices of the segmented electrode type. 
Another object of the invention is to improve the 

electrode terminal arrangement and the connection 
scheme for the electrodes of bi'planar electrical de 
vices, particularly segmented character display panels. 
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2 
A further object of the invention is to simplify and re 

duce the cost of reliably connecting and mounting mul 
tiple-position character display panels, with suitably 
low electrical resistance and requiring only a minimal 
number of parts. 

In accordance with these objects, there is provided a 
multiple-position character display panel including a 
plurality of groups of cathode electrode segments dis 
posed on an insulating base plate upon which a plural 
ity of connectors or conductive runs are provided for 
interconnecting corresponding ones of the cathode seg 
ments among the groups in the device. The ends of the 
cathode connectors or conductors are arranged to ter 
minate along one edge of the base plate. The cathode 
electrode segments are insulated from the cathode con 
nectors or conductors except where each of them is 
joined or coupled to one of the cathode connectors. An 
anode electrode is associated with each group of cath 
ode segments to cooperate with them, when they are 
energized, to display a desired character or symbol. A 
cover plate is suitably spaced from the base plate and 
the assembly is sealed around the edges of them. Leads 
connected to the anode electrodes are brought out to 
an edge of the device, preferably the same edge as the 
terminals of the cathode electrodes, to allow for the in 
sertion of connector contacts to mate with them be 
tween the plates. 
The connector contacts a're’shaped resilient spring 

members which may be supported in a suitable housing 
or in a printed circuit (PC) board. Tabs may extend out 
from the display panel to mate with the connector 
housing or the PC board as a guide for contact inser 
tion, and for maintainance of the connection by a pin, 
set screw or other means, if desired. With this arrange 
ment the body of the display device may be canted at 
any desired angle from the connector housing or from 
the PC board to which it is connected. 

DESCRIPTION OF THE DRAWINGS 

Other advantages and features of the invention are 
made clear in the following description, relating to the 
attached drawings, wherein: 
FIG. 1 is an exploded view of a display panel; 
FIG. 2 is a detailed view of the base assembly; 
‘FIG. 3 is a section taken at line 3-3 of FIG. 1; 
FIG. 4 is a section of the device taken at line 4-4, 

and showing connector contacts engaged with it; 
FIG. 5 is a section view through the electrode termi 

nals showing connector contacts mated with them; 
FIG. 6 is a partial, perspective view of a display panel 

having a connector engaged with it; 
FIG. 7 is a perspective view of a panel connected to 

and supported by a printed circuit board; 
FIG. 8 is a section of another arrangement for con 

necting and supporting a device from a PC board; and 
FIG. 9 is an enlarged view of a portion of a suitable 

connector for such devices. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The display panels described hereinlare thin, flat, 
sheet-like members which may have substantially any 
desired shaped and size, and may include substantially 
any number of character display positions. The panels 
may include any suitable ionizable gas such as neon, ar 
gon, xenon, etc., singly or in combination, with a vapor 
of a metal such as mercury usually included in the gas 
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to minimize cathode sputtering. A wide range of gas 
pressures may be used, for example, from about 20 to 
about 250 Torr at ambient temperature with about 70 
to 120 Torr beinga commonly used pressure range. 

Referring to FIGS. 1-3, a display device 10 embody 
ing the invention includes an insulating base plate 20 of 
glass, ceramic, or the like, with an inexpensive glass 
being suitable and preferred. A plurality of conductive 
connectors or runs 30A to 306 are formed on the top 
surface of the insulating plate 20. The runs 30 are par 
allel to each other and are aligned with the horizontal 
axis of the base plate. Seven such runs 30A to 306 are 
shown; however, more or fewer may be provided, the 
number being determined by the total number and type 
of characters to be displayed. The runs 30 may be 
formed by an evaporation process, a silk-screen pro 
cess, an electroless plating process or the like, or they 
may be discrete strips of metal, heat-sealed, and plas 
ma-sprayed, or otherwise secured to the insulating 
plate 20. A silk-screen printing process is particularly 
suitable because it is fast, ef?cient, and reproducible. 
A second thin layer 40 of insulating material such as 

glass or ceramic. is formed on the conductive runs 30, 
preferably by a silk-screen process, and the second 
layer 40 includes a plurality of groups of vias or aper 
tures 50A to 506, each aperture exposing one of the 
runs130A to 300. Thus, each group of apertures in 
cludes aperture 50A which exposes run 30A, aperture 
503 which exposes run 308, aperture 50C which ex 
poses run 30C, etc. Four such groups of apertures are 
illustrated. 
Panel 10 includes a group of cathode ‘electrodes 60 

(A to G) for each group of apertures 50. The cathodes 
are generally elongated bars or segments, and they are 
usually arrayed in a ?gure_“8” pattern, as is well known 
in the art..The cathodes 60 may be formed on insulat 
ing layer 40 by means of a silk-screen process using a 
conductive paste, such as palladium-gold, platinum 
gold, palladium-silver, or the like. Each cathode ele 
ment is in contact with one of the runs 30 exposed by 
one of theapertures or vias 50, and it substantially fills 
the aperture 50 and covers a portion of layer 40 to 
achieve the desired shape and size. . 
The cathodes 60A, 608, etc. may also be formed of 

discrete strips of metal, preferably brazed to a conduc 
tive run 30 by means of a mass of brazing material de 
posited in each of the apertures 50 in the insulating 
layer 40. The brazing material itself may be deposited 
by a silk-screen process. One suitable brazing material 
is a gold-germanium substance known as FORMON 
and sold by E. l. DuPont de Nemours & Co.' The cath 
odes may also be formed in any other suitable manner 
such as by electrolytic or electroless plating of nickel 
or the like or by are plasma spraying through a suitable 
mask. 
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Thus, cathodes 60 are preferably thin, ?at members . 
which do not'project to any signi?cant extent above the 
top surface of insulating layer 40. 
Panel 10 includes anode electrodes 90 for the groups 

of cathode electrodes 60. The anode electrodes com 
prise thin, transparent conductive ?lms of gold, NESA, 
or the like formed on the lower surface 95 of the panel 
face plate or viewing plate 100 which is made of glass. 
The anode films are of the order of a few Angstroms 
thick and, in effect, are coplanar with the bottom sur 
face 95 of the face plate. Thus, the anodes, for all prac 
tical purposes, do not project into the gas discharge 

65 

4 
space in the panel. The anode ?lms are generally rect 
angular in shape, or are otherwise shaped, depending 
on the orientation of the cathodes. Anodes 90 are di 
mensioned and positioned so that'they overlay'the total 
area defined by the associated group of cathode elec 
trodes. If desired, each anode 90 may be somewhat nar 
rower and shorter than the area de?ned by its cathodes 
as shown, but in any case, the anode must overlay and 
be in operative relation with a suf?cient portion of each 
of its cathodes. Other suitable anode shapes may be 
employed, depending upon the character and symbol 
con?guration of the cathodes to be operated. ' 

Preferably, the spacing between each anode 90 and 
its group of cathodes 60 should be of the order of 20 
to 25 mils, and the spacing between each anode and the 
adjacent group of cathodes should be of the order of 30 
to 40 mils. With this relationship at the usual pressure 
range, each anode is in a favorable operating position 
with respect to its own cathodes, but is sufficiently re 
mote from adjacent groups of cathodes so that the 
panel may be operated over a suitably wide range of 
potentials without developing cross-talk between adja 
cent groups of electrodes. Another factor tending to 
prevent cross-talk is the location of the anodes in sub 
stantially coplanar relation with the surface of the glass 
cover plate and not projecting into the gas space in 
which cathode glow takes place. ' ' 
‘The top glass cover plate 100 is of substantially the 

same length as the insulating layer 40 and the bottom 
plate 20, and it is spaced from the base plate 20 by an 
insulating frame 110 which is disposed between them. 
The illustrated frame 110 includes a ?at metal piece 
114 coated with glass or ceramic layers 112 and 116. 
Alternatively, rectangular frame 110 maybe formed 
entirely of glass or ceramic or it may be an integral part 
of the top and/or bottom plates. This frame member 
thus provides the desired spacing between the anodes 
90 and the associated groups of cathode electrodes 60. 
The three glass members 20, 100, and 110 are sealed 
together in any suitable manner, for example, by means 
of a seal 120 formed of a glass frit or the like. 

In addition to serving as a spacer between top and 
bottom insulating plates 100 and 20, rectangular frame 
110 also serves to de?ne the glow discharge regions for 
the various character display positions, as illustrated in 
the embodiment of FIG. 1. Rectangular frame 110 in 
cludes an edge or border around its periphery together 
with several legs connected to its longer sides that lie. 
between adjacent character display positions and elec 
trically separate them from each other. The barriers 
thus provided between adjacent display positions in 
clude metal ribs or “rungs” which are integral with 
layer 114 of the frame in the preferred embodiment. 
Rectangular frame 1 10 also includes protruding ears or 
tabs 115, preferably at the lower edge of the panel 
where the runs 30 terminate, which may be used as 
connector guides and as a means of securing a connec 
tor to the device, as will be discussed. The ribs, or 
rungs, of frame 110 are not illustrated in FIGS. 3 and 
4 for convenience and clarity. ' 
The conductive runs 30 which interconnect the cath 

ode segments 60 do not extend out to the ends of the 
device as has been conventional. The conductive runs 
30A-30G are routed instead from the end character 
display positions in the device around to connector ter 
minals or pads SSA-35G, respectively, on an edge of 
base plate 20, preferably the lower edge 20L. Conduc 
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tive runs 30 are covered by‘ insulating layer 40 except 
where they connect to cathodes 60 and to terminal 
pads 35, which prevent those conductors from glowing 
when the device is operated. The terminals or pads 35 
are preferably left exposed so that electrical contact 
may be made to them easily by a connection arrange 
ment embodying the invention and described below. 
The terminals 140 of anodes 90 on the underside of the 
top insulating plate 100 extend out to the same edge of 
the device as do cathode terminal pads 35, and are off 
set therefrom as illustrated clearly in FIG. 5. Pads 145 
line up vertically with anode terminals 140 as align 
ment guides during fabrication of the device or when 
mating the connector with the anode terminals, as de 
scribed below. Additional pads 135 may be provided to 
align with tabs 155 extending from spacer frame 110, 
if desired, to aid alignment in assembling the panel or 
to provide electrical connection to conductive layer 
114 of the frame. 

_ The drawing of FIG. 4 illustrates a section of the de 
vice of FIG. 1 taken at line 4-4 cutting through elec 
trodes 60A, 60D, 60G at the fourth display position 
from the leftqAnodes 90 are shown having leads 140 
brought out to the front of the device as illustrated in 
FIG. 1. Sealing frame 110 is preferably narrower than 
thetop and bottom plates so that when they are sealed 
together, an open space is provided along the lower 
edge of the panel between the top and bottom plates 
for the insertion of connector contacts. This con?gura 
'tion is particularly suitable when anode electrodes 90 
are formed on the underside of top glass 100 as thin 
layers of material to provide the desired transparency. 
Such thin layers are fragile and it is difficult to secure 
leads to them by welding, soldering, or the like. Ac 
cording to the invention, resilient, shaped contacts 290 
formed of beryllium-copper or the like inserted be 
tween terminal pads 1.4.0 vand bottom plate 20 are used 
for'establishing the desired contact to anodes 90. 
The connectors 290 include an elongated tail portion 

290x to be connected to external circuit elements. 
Contact portion 290A of connectors 290 comprise one 
or more resilient metal strips which extend from the tail 
portion and seat againstterminals 140 of anode elec 
trodes 90,. and a spring-like generally c-shaped arm 
spaced therefrom which seats against the upper surface 
of face plate 20. 

Resilient metal contacts 230 of similar shape provide 
friction or pressure contact with terminal pads 35 of 
cathode connector runs 30 provided for the cathode 
electrodes 60. The cathodes 60 (A-G) are connected 
to terminal pads 35 by conductive runs 30A-30G as il 
lustrated in FIG. 1. Connectors 230 include an elon 
gated tail portion 230x to be connected to external 
drive and control apparatus. Contact portion 230A of 
connectors 290 also comprise one or more resilient 
metal strips extending from the tail portion, which 
make contact with cathode terminal pads 35 and a 
spring-like arm spaced therefrom which seats against 
the lower surface of face plate 100. ' 
A modi?cation of the connector arrangement of the 

invention is shown in the perspective view of FIG. 6. A 
portion of a display panel 10 and of a connector 200 
engaged with it along the lower edge thereof is illus 
trated. Panel 10 includes base plate 20 having cathode 
terminal pads 35 along an edge of its top surface. Pads 
145 on plate 20 are for indicating alignment of the 
anode terminals on the underside of the top plate dur 
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ing assembly and the mating of contacts with them. 
Connector 200 includes a housing 210, a plurality of 
terminal pins or tails 220 extending from one edge, and 
a plurality of shaped, resilient electrical contacts 225 
similar to contacts 230 and 290 protruding from the 
opposite edge. Contacts 225 each include bent or 
formed strip portions of spring-like metal which join 
together in a plane at their ends. The strips are placed 
apart so that they frictionally engage the electrode ter 
minals of the device when inserted between them and 
‘top plate 100 or bottom plate 20. The pins 220 extend 
ing from the back of connector 200 may be wire 
wrapped, soldered or crimped to external conductors, 
so they may be inserted into a PC board and soldered 
to its conductors or connected in any other suitable 
manner to external driving and control circuits. 
Housing 210 of connector 200 facilitates the han 

dling of the contacts and the mating of them with the 
panel. It may be molded with them as one piece or it 
may have receptacles for receiving them. Housing 210 
may be approximately as thick as display panel 10 as 
shown by solid lines in FIG. 6, or it may also include the 
raised portion 212 shown in dotted lines for mounting 
the panel which it connects. Housing extension 212 
may include a lug 205 having an aperture 207 suitable 
for receiving a bolt or the like. Also, housing portion ’ 
210 may include a slotted aperture 215 for receiving 
ears or tabs 115 extending from the spacer frame 110. 
between the top and bottom plates 100 and 20 of the 
display panel 10. A bolt or set screw 217 may be pro 
vided for engaging the tab 115 and thus securing the 
connector and display panel together once they are 
mated. Fastener 217 may be utilized also for making 
electrical connection to the spacer frame of the panel 
for applying a bias potential or for sensing operation of 
the device, for example. ' 
One advantage of the connector arrangement of the 

invention is that it permits display panel 10 to be 
mounted at different, selectable viewing angles. This 
feature of the invention is illustrated in FIG. 7 wherein 
the tail portions of the contacts are shown bent at the 
desired angle. The display panel 10 is connected to and 
supported from a PC, board 300, and iscanted or tilted 
from the PC board. The tail ends 220 of contacts 225 
are inserted into apertures in PC board 300 and con 
nected to conductive runs 320 by soldering, for exam 
ple. No connector housing is required for the connec 
tor contacts 225, which simply are inserted into PC 
board 300 at one endand inserted into the slot between 
plates 20 and 100 of the panel at the other end. The dis 
play panel may be tilted at any desired angle from PC 
board 300, or it may be horizontal or perpendicular to 
the board, if desired. 
The tilting of display panel 10 may facilitated by 

means of a simplified connector housing 260 shown in 
FIG. 8 which supports the tail ends 220 of connector 
contacts 225 and takes lateral (bending) stress off the 
contacts and the panel itself. Housing 260 also facili 
tates the insertion of the contacts into the slot in the 
panel and the insertion of the tails 220 into apertures 
270 in the housing. The contact tails 220 are soldered 
to conductors 320 on PC board 300 as shown at 325. 
Different connector contacts 225 establish connection 
to cathode electrode terminals 35 and to anode termi 
nals 140. The contacts frictionally engage the terminal 
pads within the slot between the top and bottom plates 
100 and 20, the width of which is determined by the 
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thickness of spacer frame 110. The contacts 225 each 
include spaced, resilient strip portions 226 and 227 
which join at one end, the other end 228 of strip 227 
being extended outwardly away from strip 226. ‘ 
FIG. 9 is an enlarged view of a portion of simplified 

connector housing 260 for supporting the tail ends of 
contacts 225 within apertures270. Tail ends 220' of 
contacts 225 include lances 245 which protrude from 
them for engaging the walls of apertures 270 in-housing 
260, thus retaining them in the housing. Contacts 225 
are pierced or formed with center portions 227 sepa 
rated from integral peripheral portions 226 of the 
contacts. These portions of the contacts 225 are 
formed or bent away from each other to provide the de 
sired frictional engagement with the electrode termi 
nals of the display panel into which they are inserted. 
Each contact 225 includes an elongated tail portion 
220' attached to an enlarged generally ?at or slightly 
curved portion 226 to which is resiliently secured a 
curved portion 227 at one end 229. Curved portion 227 
is bent away from flat portion 226, with its other end » 
228 curved back toward or against the flat portion. 
Curved portion 227 thus can ?ex with respect to the 
?at portion 226. 

In use, connector contacts 225 are positioned be 
tween plates 20 and 100 with portion 226 and 227 of 
them in contact with cathode and anode electrode ter 
minals 35 and 140, respectively. The tail end portions 
220’ extendaway from the panel and can be used to 
make contact with external circuitry. Due to the resil 
iency of curved portion 227, the connector is held se 
curely in place between the plates and the respective 
electrode terminals. 
The subject'electrode termination and connection 

arrangement is applicable vto a large variety of multiple 
layer electrical devices including multi-layer printed 
circuit boards as well as many different kinds of display 
devices. Such devices include two or more spaced 
apart insulating plates or the like, and terminals for the 
conductors or electrodes thereof which can be dis 
posed on inside surfaces of the plates for receiving and 
mating with connector contacts between them. The 
conductors themselves may be on inside or outside sur 
faces of the plates or boards, as required, so long as the 
terminals for the conductors or electrodes thereof are 
on the inside surface along or near adjacent edges for 
connection between them. _ 
Display devices for which the subject electrode ter 

mination and connection arrangement is suitable in~ 
clude those which utilize liquid crystal material, various 
suspensions or emulsions, or semiconductor or lumi 
nescent material between energizing electrodes, as well 
as gas-filled display panels and the like. In such devices 
the display-supporting substance or medium is gener 

. ally disposed between insulating members or plates and 
the terminals for ‘the electrodes thereof may be dis 
posed on the inside surfaces of the plates along or near 
adjacent edges thereof for connection between them. 
What is claimed is: 
l. A display device comprising 
an envelope including a pair of flat, insulating plates 
which are parallel to each other and spaced apart 
to de?ne a gas-?lled electric discharge region be 
tween them, 

a plurality of cathode electrodes seated on one of the 
plates and a plurality of different electrical conduc 
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8 
tors connected to them and terminating along an 
edge of this'?rst plate, , 

at‘ least one anode electrode seated on the other of 
said plates in association with selected ones of the 
cathode electrodes and having a lead terminating 
along an edge of this other plate,‘ which edge is par 
allel to an adjacent edge of the ?rst plate, , 

the terminals of the cathode connectors and of the 
anode lead(s) being on opposing surfaces of there 
spective plates for receivably mating with external 
connecting means between the plates, and 

means for sealing the gas discharge region between 
the plates along a predetermined perimeter and 
leaving the cathode and anode terminals exposed 
for receiving the connecting means. 

2. The display device of claim 1 wherein the edges of 
the plates on which the terminals of the cathode con 
nectors and the terminals of the anode lead(s) are dis 
posed are parallel to each other, and the connecting 
means comprise connector contacts for engaging the 
anode and cathode terminals between the plates. 

3. The display device of claim 2 wherein the cathode 
connector terminals and the anode lead terminals on 
the respective plates are offset from each other for mat 
ing with horizontally spaced resilient contacts for the 
anodes and for the cathodes to be inserted between 
such terminals. 

4. The display device of claim 1 wherein the plurality 
of cathode electrodes comprises a plurality of groups of 
cathodes arranged along a predetermined line, and 
wherein there is one electrode associated with each 
such group, and the terminals for the cathode connec 
tors and for the anode leads are disposed along edges 
of the respective plates which are parallel to said prede 
termined line and are adjacent each other. 

5. The display device of claim 4 wherein correspond 
- ing cathodes of the groups are interconnected, and the 
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edges of the plates along which the terminals of the 
cathode connectors and the. terminals of the anode 
leads are disposed are adjacent to each other for re 
ceiving shaped, resilient contact members,‘ both for 
making connection with the anode and cathode termi 
nals and for supporting the device. ' 

- 6, An electrical display device comprising 
an envelope de?ned by a pair of flat, insulating plates 
which are parallel and spaced from each other, 

a plurality of ?rst electrodes seated on one of the 
plates and having a plurality of associated connec 
tors terminating along an edge of the ?rst plate, 

at least one second electrode seated on the other of 
the plates and having ‘a lead terminating along an 
edge of this other plate, which edge is parallel to an 
adjacent edge of the ?rst plate, » 

the terminals of the connectors and the lead(s) of the 
?rst and second electrodes being an opposing sur 
faces of the respective plates for receivably mating 
with external connecting means between the 
plates, and 

means for sealing a display-supporting medium in the 
envelope between the plates along a predetermined 
perimeter and leaving the terminals of the elec 
trodes exposed for mating with the connecting 
means. 

7. The electrical display device of claim 6 wherein 
the edges of the plates on which the terminals of the 
electrodes are disposed are parallel to each other, and 
the connecting means comprise connector contacts for 
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engaging the ?rst and second electrodes at the respec 
tive terminals thereof between the plates. 

8. The electrical display device of claim 7 wherein 
the connector terminals for the ?rst electrodes and the 
second electrodes on the respective plates are horizon 
tally offset from each other for mating with horizontally 
spaced resilient contacts for the ?rst and second elec 
trodes to be inserted between them and the opposing 
plate. - 

9. The electrical display device of claim 6 comprising 
a plurality of groups of ?rst electrodes disposed in a 
row and a plurality of second electrodes associated 
with them, and the terminals for the electrodes are dis 
posed along edges of the respective plates which are 
parallel to the rows of said electrodes. 

10. The electrical display device of claim 9 wherein 
corresponding ones of the ?rst electrodes are intercon 
nected and the edges of the plates along which the ter 
minals for the electrodes are disposed are adjacent 
each other for receiving the connecting means which 
comprise shaped, resilient contact members both for 
making connection with the electrode terminals and for 
supporting the device. 

11. A panel-type display device comprising 
a cover plate and a base plate de?ning a display space 
between them, but extending beyond said display 
space, 

electrically responsive light-emitting means in said 
display space, ' 

a plurality of electrodes associated with said light 
emitting means for operation thereof and including 
a set of first electrodes adjacent said base plate and 
a set of second electrodes, 

a plurality of connector contacts disposed on the fac 
ing, surfaces of said plates, adjacent a peripheral 
edge of each of them, outside of the area of said 
display space, and a plurality of conductors each 
electrically’ connecting one of said connector 
contacts to one of said electrodes. 

12. The display device of claim 11 further comprising 
a conductor housing supporting each of said conduc 
tors in spaced apart relationship and aligned for inser 
tion between the plates.‘ . 

13. The display device of claim 12 wherein said com 
mon edges of the plates are adjacent each other and 
further comprising a rigid frame situated between the 
plates and having at least one tab extending out from 
between the plates for engagement with the conductor 
housing. 

14. A panel-type display device ‘comprising 
a base plate and a cover plate de?ning a display space 
between them, but extending beyond said display 
space, 

a glow-supporting medium disposed in said display 
space, v ' ' 

a plurality of electrodes associated with said glow 
supporting medium for excitation thereof and in 
cluding a set of ?rst electrodes adjacent said base 
plate and a set of second electrodes, said ?rst and 
second electrodes having terminals situated along 
a common edge'of the associated plates but offset 
from each other, i . 

the terminals of said ?rst and second electrodes being 
disposed on opposing surfaces of the respective 
plates for receivably mating with external connect 
ing means between them, and 
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means sealing the glow-supporting medium in the dis 
play space between the plates along a suitable pe 
rimeter thereof which leaves the terminals of the 
electrodes outside the display space and accessible 
to the connecting means. 

15. A panel-type display device as in claim 14 
wherein said common edges of the plates are parallel 
and adjacent each other and the terminals for the ?rst 
and second electrodes are horizontally offset from each 
other for receivably mating with connecting means be 
tween the plates. ~ 

16. The device de?ned in claim 14 wherein said con 
nectors include ?exible portions which extend out of 
said insulating body, said ?exible portions being insert 
ible in a support plate at a selected angle whereby said 
device is disposed at a selected angle with respect to 
said support plate. , 

17. A display device comprising 
an envelope containing a display medium, 
two plates of insulating material integral with and ex~ 
tending from said envelope, said plates being 
spaced from one another and having the facing sur 
faces thereof substantially parallel, 

a plurality of electrodes within said envelope, and 
means for selectively energizing different combina 

tions of said electrodes to produce different display 
patterns within said envelope, 

said energizing means including a plurality of electri 
cal contacts disposed on the facing surface of at 
least one of said plates, outside of said envelope, 
and a plurality of conductors each connected from 
one of said contacts into said envelope to a differ 
ent one of the electrodes, 

said plates having a recess between their facing sur 
faces in the region of said contacts to receive an 
electrical connector device to make electrical con 
nection with said contacts. . 

' 18. A combination including the display device of 
claim 17 and an electrical connector device having a 
plurality of outwardly projecting resilient contact fin 
gers for insertion into the recess between the facing 
surfaces of the plates to establish electrical contact be 
tween said ?ngers and the electrical contacts on said 
facing surfaces. ' 

19. The combination of claim 18 wherein said electri 
cal connector device includes a plurality of mounting 
members which project therefrom to mount said dis 
play device in a substantially vertical plane. 
‘ 20. The combination of claim 19 wherein said 
mounting members each include an inclined section to 
mount said display device at an angle inclined from a 
vertical plane. . 

21. A display device as in claim 17 wherein the ener 
gizing means includes a plurality of the electrical 
contacts on the facing surfaces of each of said plates, 
and 
wherein said conductors are also located on said 

plates, one extending from each contact, through 
the envelope wall, to one of said electrodes. 

22. A display device as in claim 21 wherein the 
contacts arelocated along the outer edges of the plates 
to provide readily accessible terminals. 

23. An electrical display device as in claim 22 
wherein the electrical contacts on each of said plates 
are offset laterally from the contacts on the other plate. 
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24. A display device as in claim 17 wherein said 

plates are closely spaced in the region of the contacts 
to retain an electrical connector device in place. 

25. A display deviceas in claim 17 wherein said dis 
play medium constitutes an ionizable gaseous atmo 
sphere at .a pressure capable of sustaining a glow dis 
charge, 
wherein said electrodes are selectively energizable-to 

establish a glow discharge between selective com 
binations of said electrodes, to provide different 
glow discharge patterns within said envelope, and 

wherein-said energizing means includes a plurality of 
electrical contacts on the facing surfaces of each of 
said plates. 

26. A display device as in claim 25 wherein said elec 
trodes comprise a plurality of cathode and anode elec 
trodes, ‘ 

wherein each of the contacts on the facing surface of 
one of saidplates is connected by one of said con 
ductors to one of said cathode electrodes, and 

wherein each of the contacts on the facing surface of 
the other one of said plates is connected by one of 
said conductors to one of said anode electrodes. 

27. A display device comprising 
two plates of insulating material extending substan 

tially parallel to one another with the facing sur~ 
faces thereof spaced from one another, 

a display medium located between'the facing sur 
faces of said plates over a portion of their area, 

a plurality of electrodes in operating relationship to 
said display medium, and 

means for selectively energizing different combina 
' tions of said electrodes to provide different display 

patterns in said medium; . 
said energizing means comprising a plurality of elec 

_ trical contacts disposed on the facing surface of at 
least one of said plates, outside of the area contain 
ing the display medium, and a plurality of conduc 

._ tors each connected from one of said contacts to a 

different one of saidelectrodes, 
said .platesforming a recess between them in the area 
of said contacts to receive an electrical connector 
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device to make electrical connection with said ‘ 
_ contacts. , - . 

.28. A display device as in claim 27 wherein the ener 
gizing means includes at least one of the electrical 
contacts on the facing surface of one of said plates and 
the remainder of the electrical contacts on the facing 
surface of other of said plates, with a conductor extend 
ing from each of said contacts to a different one of said 
electrodes. ' 

29. A display device as in claim 28 wherein said elec 
trical contacts are located adjacent one of the periph 
eral edges of said plates. 

30., A display device as in claim 27 wherein at least 
certain of said electrodes are disposed on a first one of 
said plates, and at least a like number of said conduc 
tors and electrical contacts are located on the same 

plate, and 
wherein each such electrode is connected by one of 
‘ said conductors on the same plate to one of said 

electrical contacts on the same plate. 
31. A display device as in claim 30 wherein said cer 

tain electrodes constitute cathode electrodes and the 
remaining electrodes constitute anode electrodes, and 
wherein each such remaining electrode is connected 
by one of said conductors to an electrical contact 
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located-on the facing surface of the second one of 
said plates. ' 

32. A display device comprising 
a display medium, } 
a peripheral member surrounding said display me 

dium, ‘ ' 

a pair of spaced parallel plates, oneabove and one 
below the display medium, .4 _ l 

- said plates being joined to said peripheral member to 
form an enclosure about said display medium, with 
one edge of each of said plates extending beyond 
said peripheral member to provide an inner surface 
for supporting electrical contacts, 

a plurality of electrodes within said enclosure, and 
means for selectively energizing different combina 

tions of said electrodes to provide different display 
patterns within said medium, 

said energizing means comprising a plurality of elec 
trical contacts disposed on the inner surface of at 
least one of said parallel plates, outside of said en~ 
closure, and a plurality of conductors each con 
nected from one of said electrical contacts through 
said peripheral member to a different one of said 
electrodes, 

said plates forming a recess between them in the area 
of said electrical contacts to receive an electrical 
connector device to make electrical connection 
vwith said contacts. - ' 

33. A display device as in claim 32 wherein said elec 
trical contacts are all substantially aligned adjacent one 
edge of at least one of said plates. ' 

34. A display device as in claim 32 wherein said en 
closure is rectangular in shape, having a short side at 
each end of the display medium and two long sides 
along the legnth of the display medium, and 
wherein said plates extend beyond the peripheral 
member only along one of the long sides of the 
rectangle, and a . 

wherein said electrical contacts are all aligned adja 
cent. said one long side of the rectangle. 

35. A display device as in claim v34 wherein'vat least 
certain of said electrodes are disposed on a first one of 
said plates, and at least a like number of said conduc? 
tors and electrical contacts ,are located on the same 
plate, and ' _ ' . 

wherein each such electrode is connected by one of 
said conductors on the same plate to one of said 
electrical contacts on the same plate. 

36. A display device as in claim 35 wherein said cer 
tain electrodes constitute cathode electrodes and the 
remaining electrodes constitute anode electrodes, and 
wherein each such remaining electrode is connected 
by one of said conductors to an electrical contact 
located on the facing surface of the second one of 
said plates. - ’ 

37._A gas discharge display, device comprising 
i an envelope containing an ionizable gas at a pressure 

capable of sustaining a glow discharge, 
two insulating plates extending from said envelope, 

said plates being spaced from one another and hav 
ing facing surfaces which are substantially parallel, 

a plurality of first electrodes spaced apart from one 
another along a surface within said envelope, ' 

a plurality of second electrodes spaced apart from 
one another and from said first electrodes within 
said envelope, 
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means for selectively energizing different combina 
tions of said ?rst and second electrodes to produce 
different glow discharge patterns within the ioniz 
able gas between said ?rst and second electrodes, 

said energizing means including a plurality of electri 
cal contacts disposed on the facing surface of at 
least one of said parallel plates, outside of said en 
velope, and a plurality of conductors each con. 
nected from one of said contacts, through said en 
velope, to a different one of the electrodes, 

said plates having a recess between their facing sur 
faces in the region of said contacts to receive an 
electrical connector device to make electrical con 
nection with said contacts. 

38. A combination including the display device of 
claim 37 and an electrical connector device having a 
plurality of outwardly projecting resilient contact fin 
gers for insertion into the recess between the facing 
surfaces of the plates to establish electrical contact be 
tween said fingers and the electrical contacts on said 
facing surfaces. _ ' 

39.‘A display device as in claim 37 wherein said first 
and second electrodes are cathode and anode elec- - 
trodes, respectively, and 
wherein said cathode electrodes are located along a 

facing surface of one ‘of said plates, and at least a 
like number of said conductors and electrical , 
contacts are located on the same surface, and 

wherein each such cathode'electrode is connected by 
one of said conductors on the same surface to one 
of said electrical contacts on that surface. 

40. A display device as in claim 37 wherein the ener 
gizing means includes a plurality of the electrical 
contacts on the facing surfaces of each of said plates, 
and , , 

wherein said conductors are also located on said 
plates, with one extending‘ from each contact 
through vthe envelope wall, to one of said elec 
trodes. ' 

41. A gas discharge display panel having a plurality 
of side-,by-side character positions along a predeter 
mined line, in each of which any one of a predeter 
mined number of characters can be displaed, compris 
mg , 

an envelope formed of front and rear plates sealed 
_ together along a closed perimeter surrounding the 

line of character positions to establish a gas tight 
enclosure about said character positions; 

both of said plates extending beyond the closed pe~ 
rimeter in at least one direction, and having their 
facing surfaces spaced apart outside of said enve 
lope to provide a recess for receiving a connector 
device for supplying electrical energy to said enve 

' lope, 

an ionizable gas within said envelope at a pressure ca 
pable'of sustaining a glow discharge, / 

a plurality of groups of cathode electrodes arranged 
side-by-side along a surface within said envelope to 
form the side-by-side character positions, each 
cathode electrode being in the shape of a segment 
of a character to be displayed, 

a plurality of anode electrodes spaced from each 
other and from said cathode electrodes, each such 
anode electrode being located adjacent and opera 
tively associated with one of said cathode electrode 
groups, 
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means for selectively energizing said anode and cath 
ode electrodes to form a side-by-side character dis 
play over said character positions, 

said energizing means'including a plurality of electri 
5 cal contacts disposed on the facing surface of at 

least one of said plates, outside of said envelope, 
and a plurality of conductors each connected from 
one of said contacts through said envelope to a dif 
ferent one of said electrodes. 

42. A display panel as in claim 41 wherein the ener 
gizing means includes a plurality of the electrical 
contacts on the facing surfaces of each of said plates, 
and , 

wherein said conductors are also located on said 
plates, one extending from each contact through 
the envelope wall to one of said electrodes. 

43. A display panel as in claim 41 wherein said plates 
extend beyond the closed perimeter in a direction per 
pendicular to the line of character positions to provide 
said facing surfaces outside the envelope along a region 
parallel to the line of characters, and 
wherein said electrical contacts are aligned along at 

least one of said facing surfaces substantially paral 
lel to the line of characters. 

44. A display panel as in claim 43 wherein the ener 
gizing means includes a plurality of the electrical 
contacts on the facing surfaces of each of said plates, 
and - 

wherein said conductors are also located on said 
plates, one extending from each contact through 
the envelope wall to one of said electrodes. 

45. A display panel as in claim 41, further including 
a plurality of elongated conductive runs extending 
along the inside surface of the rear plate within the 
envelope in the direction of the line of character 
positions, ’ 

a layer of insulating material. over said conductive 
runs with a group of apertures therethrough for 
each- character position, the respective apertures in 

' each such group being aligned with the respective 
conductive runs, ' 

wherein each cathode electrode has a portion thereof 
aligned with one of said apertures, and is con 
nected through vsaid aperture to the aligned con 
ductive run, and . 

wherein each of said conductive runs in connected by 
one of said conductors to one of the electrical 
contacts. ' 

46. A gas discharge display panel having a plurality 
of side-by-side character positions along a predeter 
mined line, in each of which any one of a number of 
characters can be displayed, comprising a 
an envelope formed of front and rear plates sealed 
together along a closed perimeter surrounding the 
line of character positions to establish a gas tight 
enclosure about said character positions; 

at least said rear plate extending beyond the closed 
perimeter in a direction perpendicular to the direc 
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60 tion of said predetermined line, 
an ionizable gas within said envelope at a pressure ca 
pable of sustaining glow discharge, 

a plurality of groups of cathode electrodes arranged 
65 side-by-side along said predetermined line, said 

cathode electrode groups being supported along 
the surface of the rear plate which faces the front 
plate to form the side-by-side character positions, 
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each cathode electrode being in the shape of a seg 
ment of a, character to be displayed, _ 

means for selectively energizing different combina 
tions of said cathode electrodes in each of said 
cathode electrode groups to provide a multi 
character display, the width of each such charac-' 
ter, as displayed, being in the direction of said pre 
determined line, and the height thereof being per 
pendicular to such line, 

' said energizing means comprising a plurality of anode 
electrodes, one located adjacent and operatively 
associated with each of said cathode electrode 
groups, and a plurality of conductive runsextend 
ing in insulatingly spaced relation to one another 
along the surface of the rear plate, each such con 
ductive run being electrically connected to one of 
the’ cathode electrodes in each of said cathode 

I electrode groups, and p 

a plurality of electrical contacts spaced along the 
edge of the portion of the rear plate‘ which extends 
outside of said closed perimeter perpendicular to 
the direction of said predetermined line, said 
contacts being disposed along a line which is gener 
ally parallel to said predetermined line, 

said conductive runs extending along the surface of 
the rear plate in the direction of said predeter 
mined line throughout the full length of said char 
acter'positions, and then continuing along said sur 
face beyond said character positions to the closed 
perimeter of the envelope, and beyond said closed 
perimeter in spaced relation to one another on the 
surface of said rear plate, and onto the surface of 
the portion of said rear plate which extends beyond 
the closed perimeter in the direction perpendicular 
to said predetermined line, ‘ 

said conductive runs then continuing along said sur 
face portion to the respective electrical contacts. 

47. A‘ display panel as in claim 46, wherein said 
closed perimeter has portions above and below and on 
the sides of. said character positions, and 
wherein the electrical contacts are positioned along 

a line below said character positions, and said con 
ductive runs pass- thru the portion of the perimeter 
below the character positions and extend to said 
electrical contacts. . 

48. A display panel as in claim 47, wherein said con 
ductive runs extend from the character positions at 
least at one side thereof, and then bend abruptly to pass 
through the portion of the closed perimeter below the 
character positions. v 
49. A gas discharge display panel having a plurality 

of side-by-side character positions along a predeter 
mined line, in each of which any one of a number of 
characters can be displayed, comprising 
an envelope formed of front and rear plates sealed 
together along a closed perimeter surrounding the 
line of character positions to establish a ‘gas tight 
enclosure about said character positions; 

at least said rear plate extending beyond the closed 
perimeter in a direction perpendicular to the line 
of side-by-side character positions, 

anionizable gas within said envelope at a pressure ca 
pable of sustaining glow discharge, 

an assembly supported on the surface of the rear 
plate which faces the front plate including a plural 
ity of conductive runs extending along said surface 
inthe direction of the line of side-by-side character 
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‘positions, a plurality of groups of cathode elec 

, trodes positionedside-by-side along said direction, 
eachsuch group forming one of said characterpo 
sitions and each cathodeelectrode being in contact 

5 with at least one of said conductive runs, and an in 
sulating layer covering said conductive runs and 
said surface in the area of the character positions, 

said insulating layer having a plurality of apertures 
therethrough, each aligned with one of said cath 
ode electrodes, 

the cathode electrodes in each of said cathode elec 
trode groups being disposed in substantially the 
same pattern, such pattern having a predetermined 
height to display characters of that height, and 
each cathode electrode being shaped in the form of 
a segment of a character to be displayed, 

each such .conductive run being electrically con 
nected to a correspondingly positioned cathode 
electrode in each of said cathode electrode groups, 
so that selective combinations of said cathode elec 
trodes in each such group can be energized by a 
predetermined energization of said conductive 
runs to provide a multi-character display, ' 
plurality of electrical contacts spaced along the 
edge of the portion of the rear plate which extends 

‘ outside of said closed perimeter perpendicular to 
the line of the side-by-side character positions, ‘said 
contacts being disposed along a line which is gener 
ally parallel to the line of character positions, 
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at least the majority of said conductive runs extend? 
ing along said surface within the heightof said 
cathode electrodev groups vand ‘then continuing 
along said surface beyond said character positions 
to the closed perimeter of the envelope, and be 
yond said closed perimeter in spaced relation to 
one another on the surface of said rear plate, and 
‘onto the surface of the portion of said rear plate 
which extends beyond the closed perimeter in the 
direction perpendicular the line of character, posi 
.tions, .7 t , 

said conductive runs then continuing along said .sur 
face portion to the respective electricalcontacts. 

50. A gas discharge display panel having a plurality 
of side-by-side character positions along a predeter 
mined line, in each of which any one of a number of_ 
characters can be displayed, comprising 
an envelope formed at front and rear plates sealed 
together along a closed perimeter surrounding the 
line of character positions to establish a‘ gas tight 
enclosure about said character positions; 

at least one of said front and rear plates extending be 
yond the closed perimeter in a direction perpendic 
ular to the line of side-by-side character positions, 

an ionizable gas within said envelope at a pressure ca 
pable of sustaining glow discharge, , 

an assembly supported on the surface of the rear 
plate which faces the front plate including a plural 
ity of conductive runs extending along said surface 
in the direction of the line of side—by-side character 
positions, a plurality of groups of cathode elec 
trodes positioned side-by-side along said direction, 
each such ‘group forming one of said character po 
sitions and each cathode electrode being in contact 
with at least one of said conductive runs, and an in 
sulating layer covering said conductive runs and 

' said surface in the area of the character positions. 
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said insulating layer having a plurality of apertures 
therethrough, each aligned with one of said cath 
ode electrodes, 

the cathode electrodes in each of said cathode elec 
trode groups being disposed in substantially the 
same pattern, such pattern having a predetermined 
height to display characters of that height, and 
each cathode electrode being shaped in the form of v i 
a segment of a character to be displayed, 

each such conductive run being electrically con 
nected to a correspondingly positioned cathode 
electrode in each of said cathode electrode groups, 
so that selective combinations of said cathode elec 
trodes in each such group can be energized by a 
predetermined energization of said conductive 
runs to provide a multi-character display, 

a ?rst plurality of electrical contacts spaced along the 
edge of the portion of one of said plates which ex 
tends outside of said closed perimeter perpendicu 
lar to the line of side-by-side character positions, 
said contacts being disposed along a line which is 
generally parallel to the line of character positions, 

at least the majority of said conductive runs extend 
ing along said surface within the height of said 
cathode electrode patterns throughout the length 
of said cathode electrode groups and then continu 
ing along said surface beyond said character posi 
tions to the closed perimeter of the envelope, and 
beyond said closed perimeter in spaced relation to 
one another on the surface of said rear plate, and 
onto the surface of the portion of said one plate 
which extends beyond the closed perimeter in the 
direction perpendicular the line of character posi 
tions, ’ 

said conductive runs then continuing along said sur 
face portion to the respective electrical contacts of 
said first plurality, and 

a plurality of anode electrodes each positioned in op 
erative relation with one of said cathode electrode ' 
groups and having a conductive lead extending 
therefrom, 

a second plurality of electrical contacts spaced along 
the edge of one of said plates outside of said closed ' - 

4s perimeter, in line with said ?rst plurality of electri 
cal contacts, ’ 

each of said anode leads extending to a conductor 
which passes along one of said plates outside of 
said closed perimeter to one of the electrical 
contacts of said second plurality. 

'51. A connector device for supporting and making 
electrical connection to a flat display panel formed of 
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two spaced plates hermetically sealed together along a ‘ 
predetermined closed periphery, with a series of elec~ 
trical contact pads along the facing interior surfaces of 
the plates outside of the sealed periphery, comprising 
a series of electrically conductive members disposed 

side-by-side and spaced to coincide with the spac 
ing of the electrical contact pads along the interior 
surfaces of the spaced plates, 

each of said conductive members including a resilient 
contact portion dimensioned to ?t in pressing en 
gagement between the interior surfaces of said 
spaced plates and an elongated tail portion extend 
ing from the contact portion to be inserted into an 
aperture of a support member for connection to an 
external conductor, 
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each of said contact portions including a spring-like 

generally C-shaped arm or tongue which extends 
laterally in at least one direction from said portion, 
to give the contact portion a lateral dimension in 
said direction, the lateral dimension being substan 
tially equal to the spacing between the spaced 
plates, _ 

the lateral dimension of the contact portions increas 
ing in a direction away from the forward end of 
such portions to facilitate their insertion into the 
space between the spaced plates and into pressing 
engagement with the contact pads, and 

spacing means, independent of the display panel, at 
tached to all of said conductive members for main 
taining the spacing between said members. 

52. A device as in claim 51 wherein said spacing 
means in an elongated molded block with a series of ap 
ertures spaced along its length, and wherein each of 
said conductive members passes through one of said 
apertures. ' 

53. A device as in claim 51 wherein the elongated tail 
portions of the conductive members are bent so as to 
support the display panel at an angle. 

54. A connector device for making electrical connec 
tions to electrodes in a ?at display panel formed of two 
spaced plates hermetically sealed together along a pre 
determined closed periphery, with some electrodes 
supported on each of the plates and a series of electri 
cal contacts for the respective electrodes along the fac 
ing interior surfaces of the respective plates, outside of 
the sealed periphery, comprising 

a series of electrically conductive members equal in 
number to the total number of electrical contacts 
on the interior surfaces, said members being 
spaced side-by-side to coincide with the spacing of 
the electrical contacts, ' l 

each of said conductive members including a first 
portion dimensioned to ?tin pressing engagement 
between the spaced plates to engage an electrical 
contact on one of said plates or the other, but not 
both, and an elongated second portion extending 
from said ?rstportion to be inserted into an aper 
ture of a support member for connection to an ex 
ternal conductor, 

each of said ?rst portions including a spring~like 
curved strip which projects in at least one direction 
from said ?rst portion to give the ?rst portion a lat 
eral dimension in said direction, the lateral dimen 
sion being substantially equal to the spacing be 
tween the spaced plates, 

the lateral dimension of the?rst portions increasing 
in a direction away from the forward end of such ‘ 
portions to facilitate their insertion into the space 
between the interior surfaces of the spaced plates 
and into engagement with the contact pads, and 

spacing means, independent of the display panel, at 
- tached to all of said conductive members for main 
taining the spacing between said members. 

55. A device as in claim 54 wherein said spacing 
means is an elongated molded block with a series of ap 
ertures spaced along its length, and wherein the elon 
gated second portion of each of said conductive mem 
bers passes through one of said apertures and is secured 
to the wall of said one aperture. 

56. A device as in claim 54 wherein only one end of 
the curved strip of each ?rst portion is joined to the re 
mainder of the ?rst portion. 

* * * * a: 


