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This invention relates to lighting devices or lamps.
In particular, this invention relates to an improved elec-
troluminescent lamp.

In the prior art, there are many known types of lighting
devices or lamps. Examples of these lamps are the con-
ventional incandescent lamps and the conventional fluo-
rescent lamps. Another type of lamp, which has been
more recently discovered, is the electroluminescent lamp.

For certain uses, the life 2 lamp must be extraordinarily
long. For example, a lamp which is to be used to illami-
nate a safety exit, or the location of an emergency tele-
phone, and other such locations, should have an ex-
traordinarily long life so one can be confident that these
locations are properly identified in cases of emergency.
Another type of installation in which it is highly desir-
able to use a lamp having an extraordinarily long life is
an installation of the type wherein a lamp is positioned
in an inaccessible location so that the cost of replacing
such a lamp is very high.

Of the types of lamps described above, the electrohimi-
nescent lamp has been found to have a rather long life.
When failure of an electrcluminescent lamp does occur,
it has been found that the cause of the failure is due pri-
marily to either an electrode becoming disconnected, when
the lamp is subjected to vibration, or because of moisture
penetration into the lamp structure.

As is obvious, if an electrode becomes disconnected, or
if a conmection is faulty, the lamp either ceases to give
light or the amount of light is substantially reduced. One
of the primary causes for partially or completely discon-
nected electrodes is an environment in which the lamp
is subjected to vibrations. One of the connections in an
electroluminescent lamp is to a transparent electrode.
Since a connection is difficult to preserve, a rugged elec-
trode mount structure must be provided in order to pre-
vent this connection from becoming ruptured when the
lamp is to be used in an installation involving appreciable
vibration.

Another frequent cause of the failure of an electro-
luminescent lamp is moisture penetration. The exact
phenomenon that occurs when an electroluminescent lamp
absorbs moisture is not clearly understood. An actual
chemical change in the electroluminescent phosphor, or
its binding agent, may occur. Nevertheless, the result
of moisture penetration is the development of an area
that is black in-color and which does not produce light.
It is known that this black area is not an electrical open
circuit or an electrical short circuit between the two elec-
trodes.

It is therefore an object of this invention to provide a
novel, rugged, safety lamp having a relatively long life.

This and other objects are accomplished in accordance
with this invention by providing a plurality of electro-
luminescent panels rigidly mounted within a single her-
metically sealed envelope. The sealed envelope contains
a dry gaseous atmosphere. Besides excluding moisture,
a purpose of this atmosphere is to keep the arcing resist-
ance high.

The invention will be more clearly understood by ref-
erence to the accompanying single sheet of drawings,
wherein:

FIG. 1 is a perspective view of a lamp made in accord-
ance with this invention;
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FIG. 2 is a partially exploded perspective view of the
lamp shown in FIG, 1; and,

FIG. 3 is a sectional view of one of the panels shown
in FIGS. 1 and 2.

Referring now to FIG. 1, the lamp 10 comprises an
envelope 12 having a conventional base 14 fixed thereto.
The base 34 may comprise conventional ceniral and
screw thread, or bayonet type outer shell contacts made
of a material such as brass or aluminum.

Within the envelope 12, are three electroluminescent
panels 16, 18 and 28, FEach of the electroluminescent
panels, one of which is shown in an enlarged sectional
view in FIG. 3, comprises a support member 22 which
may be of a material such as glass. On the support
member 22 there is provided a light transparent conduct-
ing electrode 24 which may be made of a material such
as rhodium, tin oxide, or gold. On the transparent con-
ductor 24 there is provided an electroluminescent phos-
phor 26 which may be a material such as copper activated
zinc sulfide in a suitable binder, such as a polymerized
epoxy resin. On the electroluminescent phosphor 26
there is provided a conductor 28 which may be made of
an electrically conducting material such as aluminum. It
should be understood that other known structures can be
used for each of the electroluminescent lamps, e.g., a con-
ducting support plate can be used instead of the glass
member 22 and the conductor 24 and the conductor 28
made light transparent. Also, the conductor 28 may be
made light transparent so that light is emitted from both
sides of the electroluminescent panels.

Referring now to FIG. 2, each of the three separate elec-
troluminescent panels 16, 18 and 26 is positioned within
the envelope 12 so as to emit light ocutwardly through
transparent support member 22 and through the walls of
the envelope 12.

The electroluminescent lamp 10 comprises a reen-
trant stem 3¢ (FIG. 2) positioned within the base 14 and
through which is sealed two lead-in wires or pins 32 and
34. A third rod 33 is sealed into the reentrant stem for
support purposes. The lead-in pin 32 is connected to
the outer shell of the base 14 and to an apertured, elec-
trically conducting lower end plate 36. The rods 32 and
33 each include a bracing rod 35 to further ruggedize this
structure. ‘The bent portion of the rods 32 and 33 sup-
port the lower end plate 36 and are welded thereto prior
to sealing.

The end plate 36 functions as a heat shield during the
manufacturing steps in which the envelope is sealed to
the stem. During this step, as well as others, the elec-
troluminescent panels or plates 16, 18 and 20 should be
maintained at temperatures below 150° C. The end
plate 36 functions, during the tube sealing process step,
to thermally isolate the electroluminescent plates from
the glass-to-glass seal that is made between the stem 38
and the envelope 12. Thus, the lower end plate 36 func-
tions as a heat shield.

The end plate 36 is centrally positioned within the en-
velope 12, and is rigidly held in this position, by means of
a plurality of bulb spacers 38. The lower end plate 36
includes three straight grooves arranged in a triangular
array 4. Each groove 4§ is for the purpose of support-
ing one end of each corresponding one of the three elec-
troluminescent panels 16, 18 and 20 each with a corre-
sponding interposed channel member 42.

Positioned between the end plate 36 and each of the
electroluminescent panels is one of the three low resistance
flexible, channel member 42. The channel members 42
may be made of a low resistance rubber, for example,
rubber having a resistivity of approximately 7 ohm-cm.
has been found satisfactory. Each of the channel mem-
bers 42 makes firm physical contact with a corresponding
one of the electroluminescent panels 16, 18 and 20 when
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the channel is placed over-an-end of one of the panels
and the channel member isforced into the corresponding
groove 46 on one side of the lower end plate 36. Also,
each of the channel -members 42 makes good -electrical
contact with a different one of the electrodes 24, which
are exposed on one end only of each of the electrolumi-
nescent panels 16, 18 and 26 (see FIG. 2). Any panel
may be inserted however. Thus by inserting each of the
panels 16, 18 and 20 into a rubber channel member 42,
which is then pressed into one of the grooves 40, in the
lower plate 36, a rigid structure, having a good electrical
contact with each of the electrodes 24, is provided.

The upper end of the lamp 1¢ is similar to the lower
section in that an apertured upper end plate 44 is provid-
ed and is rigidly positioned within the envelope by means
of a plurality of bulb spacers 46. The upper end plate
44 includes three grooves 48, arranged in a triangular
array. Also, three low resistance rubber channel members
59 are provided to make firm physical contact with the
upper ends of the electroluminescent panels 16, 18 and 20.
The electrically conducting rubber channel members 50
each make good electrical contact with the respective
metallic conductor 28 on this end of each of the panels 16,
i3 and 20. During assembly, after assembly the lower
end as described above, the upper rubber channel mem-
bers 50 are pressed on to the upper end of the electrolumi-
nescent panels 16, 18 and 28, the upper plate 44 is then
pressed on the channels 59 so that the channels 50 firmly
enter the corresponding grooves 48. A spring loaded
hook 52, hooks on to a wire brace 53, which in turn
presses on the top of the upper end plate 44, This load-
ing is provided by a spring 54 under tension which exerts
a pull between the lead-in 34 by means of a hook 43
hooked thereto and the end plate 44. 'This spring tension
maintains the bottom and top end plates in physical and
electrical contact with the rubber channel members which
ride in the respective grooves and thus the electrolumi-
nescent panels 16, 18 and 29 are rigidly positioned. The
upper end plate 44 is electrically connected to the spring
which is in turn electrically connected to the lead-in pin
34, which is connected to the other contact of the base 14
and thus functions both as an anchor for one end of the
tensioned spring 54 and as a terminal and contact ele-
ment. The panels are thus connected in parallel relation-
ship.

When the structure described has been made, the rigid
assembly of the three electroluminescent panels is inserted
within the envelope 12 and the envelope is baked at a
temperature of approximately 70° C. for a period of time
of approximately 20 minutes to remove all moisture from
the envelope and from the various electrodes and supports.
After the envelope is sealed, it is flushed with a dry gas,
e.g. nitrogen, or evacuated after sealing and, in both in-
stances, a dry gas, for example nitrogen, having a dew
point of approximately —70° C., is bled into the envelope
through the exhaust tubulation (not shown). Since one
of the principal limitations on the life of prior electro-
luminescent lamps is moisture penetration between the
electrodes 24 and 28, an electroluminescent lamp which
is in a hermetically sealed envelope, from which moisture
has been excluded, will tend to have an extremely long
life.

It has been found that, if the envelope 12 is evacuated,
the electroluminescent plates will tend to arc when op-
erated in a vacuum at standard operating voltages, after
a relatively short period of time. The reason for this is
that the epoxy resin-electroluminescent phosphor tends to
give off gases. Once the amount of gas given off is suf-
ficient to partially destroy the vacuum, arcing or a corona
type discharge is likely to occur at relatively low voltages.
Thus, for long life, a dry atmosphere should be provided
within the envelope. The dry atmosphere is provided
at approximately atmospheric pressure, so that any fur-
ther gases released by the epoxy resin will increase the
gas pressure and thus increase the voltage required for
arcing to occur. Arcing between the plates does not
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occur in a dry atmosphere at. approximately atmospheric
pressure.

Another limitation on thelife of conventional electro-
luminescent lamps is that one or more of the lamp wires
may become disconnected, or-at least from a poor contact
with an electrode, when the lamp is subjected to vibra-
tion. As has been described, this limitation on life is
avoided in a lamp made in accordance with this invention
because of its rugged structure.

Also, it should be noted- that there are three different
lamp units connected in electrically parallel relationship.
Therefore, even if one of the lamp units should become

inoperative, for any reason other than an electrical short,

the other two lamp units will continue to produce light.
Since the structure is relatively rugged, such electrical
shorts are extremely unlikely to occur.

Thus, this invention describes a novel safety lamp, or
other type lamp wherein extraordinarily long life is neces-
sary or desirable. Lamps made in accordance with this

“invention have operated for over 7,000 hours without any

substantial decrease in brightness being observed. It
should also be noted that the lamp 10 is fire proof since
all of its parts are made of fire proof material.

When desired, various forms of information, such as
printed signs, etc., may be provided on the electrolumines-
cent panels by means of spraying a semi-transparent ink,
for example, onto the support plate 22 through a suitable
stencil.

What is claimed is:

1. An electroluminescent Jamp comprising a sealed en-
velope, a plurality of electroluminescent panels within
said envelope, and means for supporting and connecting
said electroluminescent panels in electrically parallel rela-
tionship within said envelope.

2. An electroluminescent lamp comprising a sealed en-
velope, a plurality of electroluminescent panels positioned
within said envelope, plate like electrodes within said en-
velope and contacting opposite ends of all of said electro-
luminescent panels, and means exerting tension between
said plate like electrodes to rigidly secure said electrolumi-
nescent panels.

3. An electroluminescent lamp comprising a hermetical-
1y sealed envelope, three electroluminescent panels posi-
ticned within said envelope, means for rigidly supporting
said electrolurninescent panels within said envelope, said
means comprising two end plates each having three
grooves therein arranged in a triangular array, flexible
low Tesistance material contacting the ends of each of
said panels and being pressed into one of said triangular
shaped grooves in each of said end plates, and means for
urging said end plates toward each other.

4. An electroluminescent lamp as in claim 3 wherein
said envelope also includes a dry gaseous atmosphere.

5. An electroluminescent lamp comprising a hermetical-
ly sealed envelope, a pair of apertured end plates rigidly
supported within said envelope, a pair of triangular ar-
rays of three straight grooves, each of said pair being dis-
posed in a different one of said end plates respectively,
three electroluminescent panels within said envelope, a
plurality of low resistance rubber channel members each
positioned on one end of one of said electroluminescent
panels and each rubber member being pressed into one
of said straight grooves, spring means for urging said end
plates toward each other for rigidly supporting said elec-
troluminescent panels, and a dry gaseous atmosphere in
said envelope.

6. An electroluminescent lamp comprising a sealed en-
velope, a dry gaseous atmosphere within said envelope, at
Jeast two electroluminescent panels within said envelope,
means for supporting and connecting said electrolumines-
cent panels in electrically parallel relationship within said
envelope.

7. An electroluminescent lamp comprising a sealed en-
velope, a dry gaseous atmosphere within said envelope,
at least three electroluminescent panels in a closed array
within said envelope, said electroluminescent panels be-
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ing connected in electrically parallel relationship, means
for supporting all of said electroluminescent panels from
adjacent the ends thereof, said means including a pair of
end plates and a plurality of bulb spacers whereby said
panels are rigidly positioned within said envelope, and
means for urging said end plates toward each other while
said electroluminescent panels are positioned therebetween.
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