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This invention relates in general to electroluminescent 
lamps or cells and to a method of manufacture thereof. 
As known at present, electroluminescent lamps or cells, 

sometimes referred to as luminous capacitors, comprise 
in general a thin layer of an electroluminescent phosphor 
sandwiched between a pair of electrically conductive 
layers or electrodes at least one of which is transparent 
or is, at least, light-transmitting. When an alternating 
voltage is applied across the electrodes, the phosphor 
emits visible light which then escapes through the trans 
parent electrode. 

‘One well known form of electroluminescent lamp in 
general use at present is of the ?exible type described and 
claimed in US. Patent No. 2,945,976, Fridrich et al., as 
signed to the same assignee as the present invention and 
comprising a ?exible laminated assembly of electrically 
active layers encased in'a thin envelope of thermoplastic 
material which is evacuated and heat-sealed around its 
edges. The electrically active elements or layers of such 
a lamp generally consist of a flexible conductive layer 
composed of aluminum foil coated with a layer of a 
high dielectric vconstant material which, in turn, is over 
coated with a layer of an electroluminescent phosphor, 
and ?nally overlaid with a light-transmitting conductive 
sheet such as a thin sheet of compacted glass ?bers in the 
form of conducting glass cloth or paper. The aluminum 
foil and the conducting glass paper form the electrodes 
of the lamp to which an alternating potential is supplied 
to cause the electroluminescent phosphor to generate light 
which is then emitted through the transparent or light 
transmitting conductive glass paper. 

Because of their comparative lightness in weight and 
their non-fragile and flexible character such as adapts 
them to be readily formed or bent into various shapes or 
designs during their installation, such ?exible type elec 
troluminescent lamps are particularly suitable for many 
lighting applications. However, there are some instances 
as, for example, where the lamp is adapted for sliding 
insertion into a lamp holder slot in an instrument panel, 
where it may be desirable‘to employ an electroluminescent 
lamp which, though vpossessing the inherent lightness in 
weight and the non-fragility characteristics of a ?exible 
type electroluminescent lamp such as referred to above, 
nevertheless is of substantially rigid character so as to 
possess greater ruggedness and resistance to deformation. 
To enable the manufacture of such anelectrolurninescent 
lamp as inexpensively as possible, the lamp advantageously 
should be of a construction which lends itself to fabrica 
.tion by existing manufacturing equipment and procedures 
presently employed for the manufacture of ?exible type 
electroluminescent ‘lamps. 

It is an object of our invention, therefore, vto provide 
an electroluminescent lamp which is of ‘relatively rigid 
character yet light in Weight and of non-fragile nature. 

Another object ofour invention is to provide an elec 
troluminescent lamp of relatively rigid character which 
lends itself to fabrication by the use of the same manu 
facturing equipment and processes employed heretofore 
in the manufacture of ?exible type electroluminescent 
lamps. 

Still another object of our invention is to provide a 
‘method of making an electroluminescent lamp of the 
above-described character. 
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Brie?y stated, in accordance with one aspect of the 
invention, a conventional type ?exible electroluminescent 
cell or lamp, having a cover layer of thermoplastic sheet 
material on one side thereof, is provided with stiffening 
means comprising a layer of open-weave cloth material 
partially embedded in the outer side .of the thermoplastic 
cover layer so as to be interlocked therewith, and an 
outer stiffening overlay of relatively stiff thermoplastic 
sheet material overlying the cloth layer and partially em 
bedded therein so as to likewise vbe interlocked therewith. 
The plastic outer stiffening overlay is preferably composed 
of a thermoplastic sheet material having a softening tem 
perature appreciably below that of the thermoplastic 
cover layer of the electroluminescent cell in order to per 
mit the heat-lamination of the plastic stiffening sheet to 
the electroluminescent cell at a temperature appreciably 
below the softening temperature of the thermoplastic 
outer layer of the cell, thereby avoiding any damage to 
the cell by the heat attending such laminating operation. 

According to a further aspect of’the invention, the 
outer stiffening overlay of thermoplastic sheet material is 
extended ‘beyond at least a portion of the marginal edge 
of the electroluminescent cell or lamp in order to provide 
a support ?ange therefor, and the projecting contact 
terminals of the electroluminescent cell may in such 
case be laminated to such projecting ?ange portion of 
the plastic stiffening sheet so as to lie substantially ?ush 
therewith and be anchored thereto. 

Further objects and advantages of our invention will 
appear from the following detailed description of species 
thereof and from the accompanying drawing. 

In the drawing, FIG. 1 is a pictorial view of a laminated 
electroluminescent cell or lamp according to our invention 
at an intermediate stage in its manufacture, with the vari 
ous constituent layers of the lamp delaminated or peeled 
open and broken away at one corner to show the internal 
construction thereof, and with a portion of the lamp at 
the said corner shown on a magni?ed scale to more 
clearly illustrate the construction thereof. 

FIG. 2 is a pictorial view, similar to FIG. 1, of .a 
completed electroluminescent cell or lamp according to 
our invention. 

FIG. 3 is a fragmentary pictorial view of a modi?ed 
form of electroluminescent cell or lamp according to 
our invention, and ' 

FIG. 4 is a fragmentary pictorial view of another 
modi?ed form of electroluminescentlamp according to our 
invention. 

Referring to ‘the drawing, the electroluminescent cell 
or lamp 1 therein illustrated comprises :a conventional 
type ?exible electrically active cell portion or assembly 2 

1 sealed within a substantaially moisture-impervious outer 
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encapsulating envelope 3. The cell 1, which in the par 
ticular case illustrated is of rectangular shape, may be 
energized by applying a suitable potential such as an al 
ternating voltage, for example, 120 volts 60 cycles AC, 
to ribbon-type electrical conductors 4 and 5 projecting 
laterally from the edge of the outer envelope 3. The 
conductors 4 and 5 are preferably formed of relatively 
?ne mesh wire cloth, for example, 200 to 300 mesh, of 
suitable electrically conductive material such as copper 
or Phosphor bronze, for instance. The outer envelope 3 
is composed of sheets 6 and 7 of suitable thermoplastic 
material which flows under heat and pressure, and they 
overreach the marginal edges of the electrically active cell 
portion 2 and are sealed together along their margins so 
as to completely enclose the cell portion 2. The ma 
terials selected for the encapsulating envelope 3 are pref 
erably tough and stable in addition to exhibiting light 
transmitting qualities and high impermeability to mois 
ture, and further they are preferably ?exible in nature. 
Among the materials which may be satisfactorily em 
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ployed for this purpose are polyethylene, polytetra?uoro< 
ethylene, polychlorotri?uoroethylene, polystyrene, methyl 
methacrylate, polyvinylidine chloride, polyvinyl chloride, 
polycarbonate materials such as, for example, the reac 
tion products of diphenyl carbonate and Bisphenol A, and 
polyethylene terephthalate. The material preferably em 
ployed for such purpose, however, consists of polychlorc 
tri?uoroethylene ?lm, known as Kel F, of approximately 
0.005 inch thickness. 
The electrically active portion or assembly 2 of. the 

electroluminescent celll may consist, in generahof any 
of the known types of ?exible electroluminescent cell as 
semblies which are of non-fragile character and light in 
weight. For example, it may be in the form of a thin 
layer of an electroluminescent phosphor dispersed in a 
‘dielectric medium coated onto a thin, light-transmissive 
electrically conductive ?lm on a ?exible plastic sheet, the 
phosphor layer being overlaid with an electrically con 
ductive layer such as a metal foil or a metallic coating 
suitably applied over the phosphor layer as by painting, 
printing or vapor deposition. Preferably, however, the 
electrically active portion or assembly 2 of the electro 
luminescent cell or lamp 1, i.e., the light-producing com 
ponents thereof, is of the general form disclosed and 
claimed in US. Patent 2,945,976, Fridrich et al., dated 
July 19, 1960 and comprising a rectangular sheet of 
metal foil 8, for instance full-soft aluminum of around 
0.0022 vinch thickness, coated with an insulating layer 9 
of high dielectric constant material which is overcoated 
with a light-producing layer 10 of an electroluminescent 
phosphor dispersed in a dielectric‘ material. The alu 
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minum foil sheet 6 constitutes one of the conductive elec- v: 
trode layers of the lamp and is placed over the lowermost 
plastic sheet 6 of the encapsulating envelope 3 leaving 
a clear margin all around, as shown in FIG. 1. The in 
sulating layer 9 may consist of barium titanate dispersed 
in an organic polymeric matrix of high dielectric constant 
such as cyanoethyl cellulose plasticized with cyanoethyl > 
phthalate according to US. Patent No. 2,951,865, Ia?’e 
et a1., issued September 6, 1960. The electrolumines 
cent phosphor layer 10 may consist of any known electro 
luminescent phosphors such as zine sul?de-zinc oxide with 
suitable activators, such as copper, chlorine and manga 
nese, likewise dispersed in an organic polymeric matrix 
such as that used in connection with the insulating layer 
9. A thin, ?brous light-transmitting and electrically con— 
ductive sheet 11, constituting the other electrode of the 
lamp, is laid over the phosphor coating 10 on the foil 5, 

‘ leaving a narrow margin of the coated side of the foil un 
covered all around. The ?brous sheet 11 may consist of 
commerciallyavailable micro?ber glass paper approxi— 
mately 0.001 inch thick, which is made electrically con 
ductive as by dipping in a ‘solution of indium basic tri 
?uoroacetate ‘in an organic solvent and baking at an 
elevated temperature, according to U.S. Patent No. 2,849, 
339, latte, issued August 26, 1958. 
The conductive glass ?bers of the glass paper layer 11' 

are preferably bound in place and cemented to the phos 
‘phor layer 10 by a layer 12 of a‘ suitable thermoplastic 
material in which the glass ?bers are partially embedded. 
Included among the materials which have been found 
suitable for use for the plastic binding layer 12 are nylon, 
cellulose acetate, cellulose acetate butyrate, polyvinyl 
alcohol, polyvinylpyrrolidone, polyvinyl chloride, poly 
vinylidine chloride, copolymers of polyvinyl chloride and 
polyvinylidine chloride, polyvinyl acetate, polystyrene 
and polymers of methyl methacrylate. However, in order 
to provide an electroluminescent cell or lamp which has 
‘a substantially improved resistance to water depreciation, 
it is preferableto select for the plastic layer 12 a thermo 
plastic material which exhibits hydrophyllic properties, 
i.e., has an affinity forwaten- vAs disclosed in copending 
application Serial No. 80,613 of Devol et al., ?led-Janu- ' 
ary 4, 1961, now PatentNo. 3,148,299 and assigned to 
vthe same assignee as the present invention, polyamide 
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condensation products such as nylon 6,, 6 or nylon 6 such 
as that known as “Caplene,” have been found to be par 
ticularly eitective as hydrophyllic materials for the plastic 
layer 12. As shown in the drawing, the juxtaposed mar 
gins of the bottom and top thermoplastic sheets 6 and 7 
project beyond the edges of the coated metal foil 8 and 
are fused or sealed together to ,form the sealed outer 
envelope 3 encapsulating'the electrically active portion 
2 of the cell or lamp 1. 
The particular ?exible electroluminescent cell or lamp 

1 as thus far described isof conventional type construc 
tion such as is in general use at present and described 
in the. aforementioned Fridrich et al. Patent 2,945,976, - 
and it is customarily manufactured by stacking all the 
various components or layers of the cell together in 
their proper positional relationship and then subjecting 
the stacked assemblypto pressure and heat to laminate the 
cell components ‘together. The. laminating of the cell 
components may be performed in the manner, and by the 
use of a hydrostatic laminating press such as described 
and claimed in the said Fridrich et al. Patent.2,945,976 
or in copending US. application Serial No. 748,537, 
Fridrich, ?led July 14,v 1958, now Patent No. 3,047,052, 
and assigned tothe assignee of the present invention; As 
therein described, the stacked or interleaved assembly of 
cell components, comprised of the outer thermoplastic 
encapsulating sheets 6 and 7,‘the metal foil 8 coated with 

' insulating layer 9 and phosphor layer 10, the conductive 
glass paper layer 11, the plastic binder sheet 12,.and' the 
two ribbon conductors 4 and 5 in respective contact with 
the metal foil 8 and the conductive glass paper, 11, is 
placed between the top and bottom platens of the hydro 
static press, beneath a conformable diaphragm positioned 
between the press platens, the conformable diaphragm 
being constituted of -a ?exible gas~impervious sheet mate 
rial such as sott annealed aluminum ‘foil orpolyethylene 
terephthalate ?lm such‘as Mylar. Compressed ?uid or 
air is admitted into the closed chamber of the press over 
the diaphragm therein toexert hydrostatic pressure on 
the stacked cell components, vacuum is applied under 
the diaphragm to remove any trapped gases or moisture 
from the space therebelow, and heatis then applied by 
suitable means to the stacked assembly of cell compo 
nents, as by passing an electric. current through the metal 
foil diaphragm, in order to cause the plastic sheets 6 and 
'7 to soften and seal together at their margins so as to 
encapsulate the electrically active cell portion 2. During 
the laminating process, the conductors 4 and 5 become 
embedded in the plastic sheets 6, 7 and are at the same 

' time pressed into-intimate contact with the'back elec 
trode layer or metal foil 8 and the conductive glass paper 
11 so as to be in electrical contact therewith. Electro 
luminescent cellsor lamps as thus constructed and manu 
factured are of ?exible character, and they'rare'excep 
tionally light in weight and of non-fragile form. ' > ' 

In ‘accordance. with .the invention, in order to adapt 
such v?exible type electroluminescent cells or lamps for 
applications where it is required or preferable that the 
cell or lamp be of substantially rigid character, the elec 

, trolurninescent cell or lamp 1 is provided with sti?ening 
means comprising a layer 13 of, open-weave-cloth mate 

‘ rial overlying the bottom cover layer 6 of thermoplastic 
sheet material covering the metal foil 8 and partially 
embedded in the cover layer 6 so as to be interlocked 
therewith against relative displacement, and a sti?ening ' 
overlay 14 (FIG. 2)_ of a relatively stiff thermoplastic 
sheet material in which the cloth layer 13 is also partially 
embedded so as to be likewise’ interlocked therewith 
against relative displacemenhrand a sti?ening overlay 14 
(FIG. 2) of a relatively sti? thermoplastic sheet material 

> in which the cloth layer 13 is also partially‘embedded so 
as to be likewise interlocked therewith‘ against relative 
displacement. . The cloth layer’ 13 may be laminated to 
and partially embedded‘in the, plasticacover layer 6 be 
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fore the lamination of the latter together with the other 
component layers of the cell 1. That is, the cloth layer 
13 and the plastic cover layer.6 may be prelaminated to 
gether by a laminating operation performed separately 
from the actual cell or lamp laminating operation. Pref 
erably, however, the laminating of the cloth layer ‘13 
to the plastic cover layer :6 is per-formed either simul 
taneously with, or as a separate laminating operation 
performed after the actual, cell or lamp laminating op 
eration. In the latter case, the laminating of thecloth 
layer 13 to the plastic cover layer 6 desirably should be 
effected at a temperaturesomewhat below, for example, 
at least 20° C. or so below the temperature at which the 
actual lamp laminating operation is conducted, in order 
to thereby avoid any softening of the lamp components, 
and resulting damage to the lamp itself, by the heat at 

. tending the cloth layer ‘laminating operation. _ 
For the purposes of the invention, the cloth layer 13 

may be constituted of any fairly open-weave cloth mate 
rial which will satisfactorily withstand the softening tem 
perature of the thermoplastic material employed for the 
plastic cover layer 6 of the electroluminescent cell or 
lamp 1 or which, in the case where the cloth layer 13 
is laminated to the plastic cover layer 6 either before or 
simultaneously with the lamination of the cell or lamp 1 
itself, will satisfactorily withstand the laminating tem 
perature of the cell or lamp, if such be higher than the 
softening temperature of the plastic cover layer 6. For 
example, where the laminating temperature of an elec 
toluminescent cell or‘lamp 1 such as that described here 
inabove, and corresponding to that disclosed in the pre 
viously mentioned vFridrich et al. Patent 2,945,976, is 
around 200° C., then the cloth layer 13 should be con 
stituted of a. material which will withstand temperatures, 
i.e., will have a softening temperature, well above the 
200° C.,laminating ‘temperature of the cell. Among the 
materials which have been found suitable for use, there 
.for, for the cloth layer 13 and which satisfy the above 
mentioned requirements, ‘are metal cloth or screening 
and cotton cloth material such as muslin cloth, prefer 
ably bleached muslin cloth because of its ?ner weave and 
greater freedom from knots or local thickenings such as 
would be apt to cause appearance defects in the ?nished 
electroluminescent cell or lamp 1, or structural imperfec 
tions or ?aws therein, such as electrical shorts for exam 
ple, by reason of the knotspressing the conductive metal 
foil layer 7 of the cell through the softened insulating and 
phosphor layers 9 and 10 and into contact with the other 
conductive layer of the lamp, i.e., the conductive glass 
paper layer 10, during the. laminating of the electro 
luminescent cell or ‘lamp. 
The stiff plastic sheet overlay 14 of the stiffening means 

according ‘to the invention may be composed of any 
thermoplasticrnaterial having a‘ softening or heat distor 
tion temperature appreciably below, for example, at least 
40° C. or so below, the laminating temperature of the 
cell or lamp 1 itself so that the lamination of the plastic 
sheet overlay 14 to the cloth .layer 13 on the cell or lamp 
1 canbe ‘effected at a temperature which will not result 
in softening of any of the component layers of the cell 
.or lamp itself with consequent likelihood of damage 
thereto. Thus, for electroluminescent cells or lamps .1 
such as described hereinabove corresponding to that dis 
closed in the previously mentioned Fridrich et al. Patent 
2,945,976, and which have a laminating temperature of 
around 200° C., the plastic sheet overlay 14 should be 
constituted of a thermoplastic material having a soften 
ing or heat distortion temperature around 160° C. or 

Among the thermoplastic materials which have 
heat distortion or flow temperatures below the above 
mentioned limits and which may be satisfactorily em 
ployed for the plastic stiffening member or overlay 14 
are cellulose acetate, cellulose acetate butyrate, polyeth 
ylene, acrylic resins, polystyrene and polycarbonate resins 
such as, for example, that commercially known as Lexan 
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6 
made by applicant’s assignee, General Electric Company. 
The thermoplastic sheet overlay 14 should be of suf 

?cient thickness to impart the desired degree of stiff 
mess to the ?nished electroluminescent cell or lamp 1. 
Thus, where polystyrene such as that commercially re 
ferred to as I-li-Impact polystyrene is employed for the 
plastic stiffener sheet 14, a sheet thickness around 30 mils 
or thereabouts will impart ample stiffness to the ?nished 
electroluminescent cell or lamp 1. 
The laminating of the plastic stiffener sheet 14 to the 

cloth layer face 13 of the electroluminescent cell or lamp 
1 may be accomplished by simply placing the plastic 
stiffener sheet 14 flatwise against the cloth covered side 
13 of the electroluminescent cell or lamp 1 shown in 
FIG. 1, and then subjecting the assemblage to heat and 
pressure in any suitable laminating press, for example, 
in the manner and by the use of the hydrostatic laminat 
ing press disclosed in the previously mentioned Fridrich 
et al. Patent 2,945,976 or co-opending Fridrich applica 
tion Serial No. 748,537, new Patent No. 3,047,052. Dur 
ing the laminating operation, the assembly of the electro 
luminescent cell or lamp 1 and the plastic stiffener sheet 
14 are heated just to the heat distortion or softening tem 
perature of the thermoplastic stiffener sheet 14 which then 
becomes softened. The concomitant pressure exerted on 
the layered assemblage of the plastic stiffener sheet 14 and 
the cloth faced electroluminescent cell or lamp 1 then 
forces the softened material of the plastic stiffener sheet 
14 into the interstices of the cloth layer 13 protruding 
from the cell or lamp face. As a result, the plastic 
stiffener sheet 14 is partially embedded in the cloth facing 
13, thereby providing a strong and durable bond between 
the cell or lamp 1 and the plastic stiffener sheet 14. Since 
the thermoplastic material employed for the plastic sti? 
ener sheet 14 has a flow temperature well below that of 
the materials employed for the electrically active portion 
or assembly 2 of the electroluminescent cell or lamp .1, 
the said cell assembly 2 therefore is not damaged in any 
way, nor is the bond of the cloth layer 13 to the plastic 
cover layer 6 of the cell or lamp weakened by the heat 
to which the parts are subjected during the laminating 
of the plastic stiffening sheet 14 to the cell orlamp .1. 

Instead of being coterminous with the marginal-edges of 
the electroluminescent cell or lamp 1 as shown in FIG. 2, 
the interlocked cloth layer 13 and plastic stiffener sheet 
or overlay 14, which together comprise the stiffening 
means according to the invention, may be extended be 
yond at least a portion of the marginal edge of thelelec 
troluminescent cell or lamp 1, for instance, beyond one of 
the side edges of the rectangular shaped cellor lamp 1 
shown in the drawing, in order to thereby provide a 
projecting stiff support ?ange 15 for the cell, as shown 
in FIG. 3. Such a support ?ange 15 affords a con 
venient means for handling the cell or lamp 1 as to 
insert it in and remove it from a holder socket, orto sup 
port the lamp from a wall or other surface. Also, as 
shown in FIG. 3, the projecting ?ange 15 may afford a 
support means for anchoring the terminal conductors 4 
and 5 thereto. For such purpose, the flat ribbon-type 
terminal conductors 4 and 5 may be pressed ?at against 
the cloth layer face 13 of the projecting flange portion 15 
of the stiffening means, during'the laminating of the plas 
tic overlay 14 to the cloth layer 13, so as to lie approxi 
mately ?ush therewith. In addition, the outer ends of 
the terminal conductors 4 and 5 may be further secured 
in place to the ?ange 15 by means of metal fastening eye 
lets 16 of brass or other suitable material secured to 
opposite sides of the projecting ?ange 15 within apertures 
therein. The metal eyelets 16 themselves may, if desired, 
serve as the terminal contacts of the cell or lamp 1, for 
engagement with the lamp socket contacts. 

In the modi?cation shown in FIG. 4, the ribbon-type 
terminal conductors 4 and 5 are provided with rigid metal 
tab extensions 17 which project beyond ‘the edge of the 
support flange 15 on the cell or lamp>1 to serve as terminal 
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contacts therefor. As shown, the projecting metal tab 
extensions 17 may be constituted of separate metal mem 
bers which are ?rmly secured to the projecting ?ange por 
tion 15 of the cell or lamp so as to be supported there 
from, and are at the same time held in electrical contact 
with the ?at ribbon conductors 4 and 5, by the metal 
eyelets 16. The metal tab 17 may conveniently con 
stitute the male part or spade contact of a conventional 
spade-type‘ slip-on connector such as is in general use at ' 
present, for instance, such as that known as A~MlJ 
Fasten connectors manufactured by AM? Incorporated, 
of Harrisburg, Pennsylvania. The female or receptacle 
part 1.8 of such slip-on type connectors, to which the end 
of the current supply wire 19 is connected, is adapted to 
be slipped over the projecting portion of the metal tab 
or spade contact 1'7 to form an electrical connection there 
with. 

Because of the appreciably lower heat distortion tem 
perature of the thermoplastic stiffener sheet 14 as com 
pared to that of the other components of the cell or lamp 
1, the completed cell or lamp may be readily post-formed 
into curved or other shapes without in any waygdamag 
ing the cell or lamp itself, or weakening the bond between 
the plastic stiifening sheet 14 and the plastic cover layer 
6. Thus, the cell or lamp 1 maybe additionally stiffened 
by providing it with projecting stiffening ?anges 15 at op 
posite marginal edges thereof and bending the stiirening 
?anges more or less normal to the plane of the cell or 
lamp 1 so as to form stiilening ribs thereon and at the 
same time form the lamp into more or less channel shape. ' 
What we claim as new and desire to secure by Letters 

Patent of the United States is: 
1. An electroluminescent cell comprising a layer of 

electroluminescent phosphor material sandwiched be 
tween respective electrically conductive layers, said cell 
having a cover layer of thermoplastic sheet material on 
one side thereof, a layer of open-weave cloth material 
partially embedded in and overlying substantially the 
entire outer side of the said thermoplastic cover layer, 
and an outer stiffening layer of relatively sti?‘. thermo 
plastic sheet material overlying substantially the entire 
outer side of the said cloth layer and partially embedded 
therein. 

2. An electroluminescent cell as speci?ed in claim 1 
wherein the said outer thermoplastic layer has a softening 
temperature appreciably below that of the said thermo 
plastic cover layer. : a 

3. An electroluminescent cell as speci?ed in claim 1 
wherein the said cloth layer consists of muslin. 

10 

4. An electroluminescent cell sealed between a pair of i 
thermoplastic encapsulating sheets, a layer of open-weave 

Vcloth material'partially embedded in and overlying sub 
stantially the entire outer side of one of [said thermo 
plastic encapsulating sheets, and an outer stiffening over 
lay of relatively stiff thermoplastic sheet material over 
lying, substantially the entire outer side of the said cloth 
layer and partially embedded therein.’ 

5. An electroluminescent cell as speci?ed in claim 4 
wherein the said thermoplastic overlay has a softening 
temperature appreciably below that of the said thermo 
plastic encapsulating sheets. 

6. An electroluminescent cell as specified in claim 4 
wherein the said cloth layer consists of muslin. 

7. A laminated electroluminescent cell comprising a 
layer of electroluminescent phosphor material sandwiched 
between respective electrically conductive layers, said 
cell having a cover layer of thermoplastic sheet material 
heat-laminated to one side thereof, a layer of open-weave 
cloth material partially embedded in and‘ overlying sub 
stantially the entire outer side of the said thermoplastic 
cover layer, said cloth layer having a softening tempera 
ture appreciably above the laminating temperature of the 
cell, and an outer stiifening overlay of relatively stiff 
thermoplastic sheet material overlying substantially the 
entire outer side of the said cloth layer and partially em 
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as 
bedded therein, said thermoplastic overlay‘ having a soft 
ening temperature appreciably below that of the said 

~ thermoplastic cover layer. 
8. An electroluminescent cell vas speci?ed in claim 1 

~ wherein the said cloth layer and overlying outer stiilening 1 
layer of thermoplastic sheet material together extend out 
wardly beyond at least a portion of the marginal edge of 
the said thermoplastic cover layer to provide a projecting 

> stiff support ?ange for the cell. 
9. An electroluminescent cell ‘comprising a layer of 

electroluminescent phosphor material sandwiched ‘be 
tween respective electrically conductive layers, electrical 
conductors connected to respective ones of said conduc 
tive layers and projecting ?atwise from the marginal 
edges thereof, a cover layer of thermoplastic “sheet mate 
rial on one of said’ conductive layers, a layer of,’ open 
weave cloth material partially embedded in and over 
lying substantially the entire outer side of the said thermo 
plastic cover layer, and an outer stiffening overlay of 
relatively stilt thermoplastic sheet material overlying sub 
stantially the entire outer side of the said cloth layer and 
partially embedded therein, the said cloth layer and stiffen 
ing overlay of‘thermoplastic sheetomaterial together eX-~ 
tending outwardly beyond the marginal edge of the said 
thermoplastic cover layer to provide a projecting, still 
support?ange for the cell, and the projecting portions of 
said conductors extending over and lying substantially 
?ush with and anchored to the cloth covered side of the 
said projecting support ?ange. 

10. An electroluminescent'cell as speci?ed in claim 9 
wherein the projecting portion-s of the said conductors 
terminate in and are ?rmly secured'in place to the said 
projecting support ?ange by metal eyelets secured to the . 
opposite sides of the saidprojecting support ?ange within 
respective apertures therein. ‘ ' ' 

11. An electroluminescent cell'comprising a layer of 
electroluminescent phosphor material sandwiched ‘be 
tween respective electrically conductive layers, thin rib 
bon-type electrical conductors connected to respective 
ones of said conductive layersrand projecting ?atwise 
from the marginal edges thereof, 7a cover layer of thermo 
plastic sheet‘ material on one of said conductive layers, 
a layer of open-weave cloth material partially embedded 
in and overlying substantially the entire outer side of the 
said thermoplastic cover layer, and an outer stiffening 
overlay of relatively sti?‘. thermoplastic sheet material 
overlying substantially the entire outer side of: the said 
cloth layer and partially embedded therein, ' the said 
cloth layer and stillening overlay of thermoplastic sheet 
material together extending outwardly ‘beyond atleast 
a portionof the'marginal edge of the said thermoplastic 
cover layer to provide‘ a projecting still support ?ange for 
the ce1l,1and the projecting portions of said conductors 
extending over and lying substantially ?ush with and 
anchored to the cloth'covered sideof the said projecting 
support ?ange, said’ conductors having rigid? metal tab 

‘ extensions ?rmly anchored to and projecting beyond the 
edge of the said support ?ange. ‘ 

12. An electroluminescent cell as speci?ed in claim 11 
wherein the said rigid metal tab extensions of the said 
conductors are constituted of separate members ?rmly 
secured in place to the said support ?ange, in electrical 
contact with the said thin ribbon conductors, by metal 
eyelets secured to the opposite sides ‘of, the said projecting 
support ?ange within respective apertures therein. 

13. A method of making an electroluminescent cell 
assembly comprising the steps of'larninating a layer of 
open-weave cloth material .to one side of an electro 
luminescent cell faced with a thermoplastic cover‘layer, 
to e?ect a partial embedding of the saidcloth layer in 
the said thermoplastic cover layer, ‘and then laminating an 
Ollie? sti?ening Sheet of relatively stiff thermoplastic mate 
rial to the said cloth layer to effect a partial embedding of 
the said plastic stiffening sheet in the said cloth layer. 

14: A. method Of “making an electroluminescent cell 
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assembly as speci?ed in claim 13 wherein the said thermo 
plastic stiffening sheet has an appreciably lower soften 
ing temperature than that of the said thermoplastic cover 
layer, and the said laminating of the thermoplastic sti?en 
ing sheet to the said cloth layer of the electroluminescent 
cell is effected at a temperature appreciably below the 
softening temperature of the said thermoplastic cover 
layer. 

15. A method of making an electroluminescent cell 
assembly comprising the steps of forming a lay-up com 
prised of an electrically active cell portion comprising a 
phosphor layer sandwiched between a pair of electrically 
conductive layers, the said electrically active cell portion 
being sandwiched in turn between a pair of thermoplastic 
encapsulating sheets overreaching the marginal edges of 
the said cell portion, said lay-up further inclluding a layer 
of open-weave cloth material overlying the outer ‘side of 
one of said thermoplastic sheets, subjecting the said cell 
lay-up to heat and pressure to laminate the cell components 
together and heat-seal the said thermoplastic sheets to 
gether around their overreaching marginal edge portions 
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and simultaneously partially embed the said cloth layer in 
the contiguous thermoplastic sheet, and then laminating 
an outer ‘stiffening sheet of relatively stiff thermoplastic 
material, having an appreciably lower softening tem 
perature than that of said thermoplastic encapsulating 
sheets, to the said cloth layer of the cell, under pressure 
and heat at a temperature appreciably below the soften 
ing temperature of said thermoplastic encapsulating sheets 
but above that of said outer stiffening sheet of thermo 
plastic material, so as to partially embed the said outer 
thermoplastic sti?‘ening sheet in the said cloth layer. 
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