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DISPLAY DEVICES (71)   We, WESTERN ELECTRIC device including an
electrically operable COMPANY, INCORPORATED of 222 light emitting element,
said device compris- Broadway and formerly of 195 Broadway  ing two
elongated, spaced apart and coex- 5  New York City, New York State, United
tensive contact member the light emitting   50 States of America, a
Corportion organised element being electrically coupled between and
existing under the laws of the State of adjacent ends of the members and an
elon- New York, United States of America, do gated insulating enclosure
being formed ab- hereby declare the invention for which we out and between
the contact members, the 10  pray that a patent may be granted to us and
elongated outer edges of the members ex- 55 the method by which it is to be
performed, tending beyond the elongated sides of the to be particularly
described in and by the enclosure so as to provide terminals for the
following statement:-                 device. The invention relates to
light-emitting de-   Specific details of embodiments of the 15  vices
including an electrically operable light present invention will now be
described by 60 emitting element.                     way of example and
with reference to the Light-emitting diodes of the prior art have
accompanying drawings, in which:- been used in making plug-in type devices
Figure 1 is an enlarged perspective view that replace switchboard, key
button or of an assembled prior art light-emitting 20  similar lamps. Such
light-emitting diode de- diode device that has a plug-in type slide-  65
vices offer a number of advantages over the base; conventional carbon and
tungsten filament  Figure 2 is an exploded view of the assem- switchboard
lamps. These advantages in- bled device of Figure 1, showing the various
clude greatly reduced power consumption, piece parts from which the prior
art device is 25  less burn hazard to personnel, preferred made; materials
such as plastics, much longer life    Figure 3 is a cross-sectional view of
a por-  70 higher reliability and reduced maintenance tion of the device of
Figure 2 taken along costs.    lines 3-3 of Figure 2, showing the connec-
However, these prior art devices are ex- tions to a light-emitting diode
chip; 30  pensive owing to costly assembling techni-   Figure 4 is a
perspective view of an en- ques that involve complex, tedious, time larged
slidebase, plug-in type light-emitting  75 consuming manual and
single-device proces- diode device of one embodiment of the pre- sing
operations, and the use of expensive sent invention; parts.
Figure 5 is a cross-sectional view of Figure Other disadvantages of the
prior art de- 4 taken along lines 5-5 of Figure 4, showing vices include
their lack of compactness and  the edges of a lead frame extending beyond
ruggedness. They are susceptible to coming flat surfaces of the slidebase
of the device of apart; for example, various metal-to-metal Figure 4; and
plastics-to-metal bonds have broken.  Figures 6, 7 and 8 show various
stages in 40    Still another disadvantage of the prior art the process of
assembling the device of Fi-  85 devices is their tendency to freely rotate
in  gure 4; their sockets whereby proper electrical con-   Figure 9 shows a
second embodiment of tacting to the devices is lost.       the present
invention; The present invention to alleviate these    Figures 10, 11 and
12 show additional 45  problems provides a light emitting display
alternative embodiments of the present in- vention; and
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Figure 13 is a schematic diagram, show- which are partly embedded within
the in- ing one manner in which the protective de- sulator 13, are then
cemented to the sleeve vice of Figure 12 may be connected to pro- 14 which,
in turn, is cemented to the lens vide electrical protection for a circuit.
cap 26. These cementing steps require a cur- 5    To better understand the
present embodi  ing operation to maximize bond strength.  70 ments of the
invention and its advantages The lead 21 and the long terminal 29 of the
over the prior art, a light-emitting diode de- resistor 27 are bent
slightly outward and vice, designated generally by the numeral 11 manually
soldered to the inside of the con- in Fig. 1, of the prior art will first
be briefly tacts 12, as shown in Fig. 1. This soldering 10  described. The
prior art device 11 is de- operation is a very difficult and tedious  75
signed to replace a conventional carbon or operation because of the small
space be- tungsten filament switchboard or similar tween the contacts 12
into which a soldering lamp on a one-to-one basis.             iron and
solder must be inserted. Also, ex- The device 11 includes a pair of conduc-
cessive heating from the soldering operation 15  tive contacts 12. (Figs. 1
and 2) partly  often results in the contacts 12 breaking- 80 embedded
within a molded, tapered insula- away from the sleeve 14, either during
such tor 13 and a plastics insulating sleeve 14 to  soldering operation or
during later use of which the contacts 12 are cemented, as the device 11.
shown in Fig. 1. The contacts 12, the insula-   In accordance with the
present embodi- 20  tor 13 and the sleeve 14 form a plug-in type  ment. of
the invention, a display device or 85 slidebase for the device 11.
light-emitting diode device 31, shown in The device 11 also includes a
light-  Figs.  an   , overcomes many of the dis emitting diode chip 17
(Fig. 3), one terminal advantages of the prior art. The device 31 of which
is bonded to a reflector-shaped  can best be understood by describing the
25  header 18 formed from, or bonded to, a lead  manner in which it is
made.         90 21. To connect the other terminal of the    Preferably, a
plurality of the devices 31 is chip 17 to another lead 22, a wire 23 is
assembled by batch processing techniques. bonded to such terminal and to
such lead 22. To this end, a plurality of side-by-side con- A thin
transparent compliant insulating  nected lead frames, each designated
gener- 30  coating (not shown) of a material such as a  ally by the numeral
32 and shown in Fig. 6 95 silicone rubber or an epoxy resin is prefer- are
used. Each lead frame 32 includes a pair ably applied to the chip 17 after
the bonding  of elongated spaced apart parallel portions of the wire 23
thereto. A transparent in- 33 and 34, the edges 36 and 37 (Figs. 4, 5
sulating lens cap 26 is molded about the chip  and 6) of which form
terminals for the com- 35  17, the wire 23, the header 18 and the leads
pleted device 31 (Fig. 4). Each lead frame  100 21 and 22 such that the
leads 21 and 22 ex- 32 also. includes a header portion 38 and a tend from
the cap 26. The cap 26 may be  lead portion 39, the header portion 38 being
suitably dyed to achieve a desired colour.  integral with the contact
portion 34. resistor 27 (Fig. 2) has its short terminal   A plurality of
the frames 32, only two of 40  28 soldered to the lead 22, which is the
posi-  which are shown in Fig. 6, are intercon- 105 tive terminal of the
device 11, while its long  nected by a plurality of support bars 41, 42
terminal 29 is soldered to one of the contacts  and 43, a main support
strip 44, which is 12. The lead 21 is soldered to the other of  perforated
for ease of handling, and a plu- the contacts 12.
rality of tie bars 45. 45    The prior art device 11 is subject to the
The lead frames 32 can be formed by a  110 aforementioned disadvantages.
For exam-  stamping process from an electrically con- ple, the assembly of
the prior art device 11  ductive sheet, typically a copper, nickel and
requires complex, tedious and time consum-  tin alloy. Usually, the frames
are plated with ing manual operations. In these prior art  such materials
as nickel, silver and gold. 50  assembling operations, each device 11 is
The connected together frames 32 are sub- 115 assembled one at a time which
greatly in-  stantially planar in configuration and form a creases
assembling costs.               frame strip which is pliable enough to be
In carrying out such assembling opera-  wound onto a reel without damage.
tions, the lens cap 26 (Fig. 3) is molded ab-   In the assembly of the
device 31, one ter- 55  out the chip 17, the header 18, portions of  minal
of a light-emitting element or chip 46 120 the leads 21 and 22, and the
wire 23 which is  (Fig. 6) typically formed from an appropri- appropriately
bonded to the chip 17 and the  ately doped semiconductor wafer, is bonded
lead 22. In a separate processing operation  to a reflector 47 of the
header portion 38 of the contacts 12 (Fig. 2) are formed and  each lead
frame 32. While only one chip 46 60  molded into the insulator 13 which
separates  is shown in Fig. 6 bonded to each frame, 125 the contacts 12
from each other. Then the  each frame can contain a plurality of chips
resistor 27 is properly oriented and held  46 bonded to one or several
header portions while its short terminal 28 is soldered to the  38. A wire
48, advantageously gold, is lead 22. Such orientation adds considerably
bonded to the other terminal of the chip 46 65  to the assembling cost. The
contacts 12,  and to the lead portion 39 of the lead frame 130  
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portion 39 and header por-  pered end opposite the lens cap 49 to facili-
tion 38 of the frame 32 being substantially  tate insertion of the
slidebase into a switch- coextensive in length. A thin transparent,  board
lamp type or similar socket (not compliant insulating coating (not shown)
of  shown). The contact portions 33 and 34 are 5  a material such as a
silicone rubber or an   generally flat, rectangular members lying in  70
epoxy resin is applied to the chip 46 after the   a plane passing through
the longitudinal axis wire 48 is bonded to it.                  of the
slidebase 62. The edges 36 and 37 of A transparent insulating lens cap 49
is  the contact portions 33 and 34 are slidably then formed over the chip
46, the wire 48,  engageable by contacts within the socket in 10  and the
header and lead portions 38 and 39   which the device is inserted, and the
leading  75 of the lead frame 32. Advantageously, the   edges of the
contact portions 33 and 34 are lens cap 49 is formed by encapsulation using
inwardly tapered. The flat surfaces 63 of the a casting technique or an
injection or trans-  slidebase 62 are effective to reduce the rota- fer
molding technique with a suitable plastic  tability of the device 31 within
its socket. 15  such as that used in the prior art devices.    Preferably,
the enclosure 61 is formed by  80 The lens cap 49 is shaped to include a
round-  encapsulation such as a casting technique or ed top side, a flat
bottom side, and a depen-  an injection or transfer molding process. dent
solid cylindrical projection 51 sur-  The material used for the enclosure
61 is in- rounding portions of the frame header and   sulating and wear
resistant. Typically, it'is 20  lead portions 38 and 39.
an opaque plastic material of known type.   85 Next, the segments 53 and 54
of the bars    To securely lock the contact portions 33 43 are removed, as
by stamping, but it  and 34 of the lead frame 32 to the slidebase should be
noted that, at this time, the seg-  62, a plurality of reverse taper sided
notches ment 43' of the bar 43 is not removed. The   66 (Fig. 6) and a
plurality of apertures 67 are 25  significance of this is described
hereinafter.  formed in the portions 33 and 34.   90 Then, a pair of
terminals 56 of equal length  After the enclosure 61 is formed, the por- of
a voltage dropping resistor 57 are welded  tions (Fig. 8) of the support
bars 41, 42 and to flag-shaped portions 59 of the contact  43, the main
support strip 44, and the tie bar portion 33 of the lead frame 32, as shown
in  45, which extend beyond the enclosure 61, 30  Fig. 7. Since the
terminals 56 of the resistor  are severed, preferably using a punch and  95
57 are of equal length, the orientation and   die (not shown) to separate
the devices 31 welding of the resistor 57 is simplified. The  from each
other. A plurality of indentations resistor 57, which is optional, allows
the de-  69 are formed in the slidebase 62 to provide vice 31 to be used
over a wide range of oper-  the punch and die with sufficient clearance 35
ating voltages, typically, from about 6 to ab-  for severing the bars 41
and 42 flush with the  100 out 48 volts. If the resistor 57 is not incorpo-
edges 36 and 37 of the contact portions 33 rated in the device 32, the
contact portion 33  and 34. Another indentation 70 provides a of the frame
32 can be made identical to the  similar clearance for severing the support
contact portion 34.                       bar 43' from the lead portion 39
(Fig. 4) of 40    After the welding of the resistor 57, if  the lead frame
32. Within the indentation  105 used, an insulating, solid enclosure 61 is
70, a stub of the bar segment 43' remains. formed about and bonded to the
frame  The indentation 70 and the stub portion 43' assembly 32, the
enclosure 61 including an   are useful as indicia means for properly
elongated slidebase 62 (Figs. 4 and 5) con-  orienting the device, such
means being a 45  tiguous with the projection 51 of the lens  permanent
part of the device and not sub-  110 cap 49 and having opposed flat
surfaces 63  ject to being worn off as are the painted in- (Fig. 5). The
slidebase 62 encloses the resis-  dicia means of the prior art devices. tor
57 and portions of the contact portions    Shown in Fig. 9 is an
alternative embodi- 33 and 34 of the lead frame 32, the elon-  ment of the
invention. In this embodiment, 50  gated edges 36 and 37 of the contact
por-  a plurality of recesses 71 are formed in the  115 tions 33 and 34
extending radially outwardly  contact portions 33 and 34. The recesses 71
beyond the flat surfaces 63 of the slidebase  are used to engage a
plurality of detents (not 62. Typically, the edges 36 and 37 extend  shown)
in the socket (not shown) in which approximately 15 mils beyond the flat
sur-  the device is inserted to more securely hold 55  faces 63 of the
slidebase 62.             the device in place.                      120 The
enclosure 61 also includes a cylindric-    In another embodiment, the lens
cap 49 al portion 64 which surrounds and is bonded   and the enclosure 61
are formed at the same to the cylindrical projection 51 of the lens  time
and of the same material so as to pro- cap 49, the enclosure portion 64
being integ-  vide a unitary assembly of the cap 49 and 60  rally connected
to the slidebase 62. Thus,  enclosure 61.                           125 the
enclosure 61 extends substantially the    In still another embodiment, the
enclo- entire length of the frame assembly 32, is in-  sure 61 is formed of
two or more preformed 



tegrally bonded thereto, and results in a  parts which are bonded together
to enclose very rugged device 31.                    portions of the frame
assembly 32. In gener- 65    Additionally, the slidebase 62 has a ta-  al,
however, the preferred embodiment util-  130    4. 4
1,554,600 izes an enclosure 61 which is molded directly  longitudinal
elongated axis of the device. about the device.                        3. A
device as claimed in claim 1 or Referring now to Figs. 10, 11 and 12,
claim 2, wherein the contact members are other embodiments of the invention
are  flat and are disposed in parallel in the same 5  shown. In Figs. 10
and 11 a protective ele-  plane passing through the longitudinal axis  60
ment 73, which typically is a fusible wire, is  of the base. shown
electrically coupled between the con-    4. A device as claimed in anyone
of tact portions 33 and 34 o the device. In Fig.  claims 1-3, wherein a
portion of one of the 10 the element 73 is shown bonded to the  contact
members extends beyond the enclo- 10  flag-shaped portion 59 and an
additional  sure so as to provide an indication of the   65 similarly
shaped portion 74. In Fig. 11 the  orientation of the contact member for
the element 73 is shown bonded directly to the  device. contact portions 33
and 34.               5. A device as claimed in any one of the In Fig. 12,
the protective element 73 is  claims 1-4, wherein a transparent electrical-
15  shown as being integral with the contact  ly insulating lens is formed
aboutthe light-  70 portions 33 and 34 of the lead frame 32.   emitting
element and theenclosure overlaps Fig. 13 shows the device of Fig. 12 con-
a portion of the lens. nected to an electrical circuit including a    6. A
device as claimed in claim 5, load 75 and a battery 77. Under normal load
wherein the lens and the enclosure are unit- 20  conditions, the protective
element 73, i.e., a  ary and are formed of the same material.   75 fuse,
shorts out the device 31 which remains    7. A device as claimed in any one
of the in its non-energised state. However, upon   preceding claims,
wherein the contact mem- an overload condition occurring, in the cir-  bers
are electrically shorted together by a cuit, the protective element 73
melts,  protective means so that upon the occurr- 25  vapourizes or is
otherwise destroyed, thus  ence of an overload condition in a circuit in
80 opening the circuit and energizing the de-  which the contact members
are serially con- vive 31 from the battery 77. Thus, the device  nected, a
short circuit between the contact 31 not only provides circuit protection
but  members is opened to activate the light also provides a clear and
positive indication   emitting element and provide an indication 30  of the
fact that an overload condition has  of the said overload.
85 occurred in the circuit of Fig. 10. This in-    8. A device as claimed
in claim 7, dication provides a quick and easy means to   wherein a current
limiting device is con- determine which of. a large number of cir-  nected
in series with the light-emitting ele- cuits, each having one of the
devices 31 of  ment- 35  Figs. 10-13 connected therein, has de-    9. A
device as claimed in claim 8,  90 veloped an overload condition and
requires wherein the current limiting device is a re- corrective action.
Accordingly, the devices  sistor. 31 of Figs. 10-13 find ready application
in    10. A light emitting display device sub- the protection of telephone
circuits.   stantially as hereinbefore described with re- 40    WHAT WE
CLAIM IS:-                     ference to Figs. 4 to 8 or any one of Figs.
9  95 1. A light emitting display device includ-  to 13 of the accompanying
drawings. ing an electrically operable light emitting  11. A method of
making a light emitting element, said device comprising two elon-  display
device according to any one of gated, spaced apart and coextensive contact
claims 1-10, substantially as hereinbefore 45  members, the light emitting
element being   described with reference to Figs. 4 to 8, or  100
electrically coupled between adjacent ends  to any one of Figs. 9 to 13 of
the accompany- of the members and an elongated insulating  ing drawings.
enclosure being formed about and between the contact members, the elongated
outer          K. G. JOHNSTON 50  edges of the members extending beyond the
Chartered Patent Agent          105 elongated sides of the enclosure so as
to pro-    Western Electric Company, Limited, vide terminals for the
device.                    5 Mornington Road, 2. A device as claimed in
claim 1,               Woodford Green, wherein the contact members are
disposed                Essex. 55  in opposite radial planes with respect
to the   Agent for the Applicants.        110 Printed for Her Majesty's
Stationery Office, by Croydon Printing Company Limited, Croydon, Surrey;
1979. Published by The Patent Office, 25 Southampton Buildings, London,
WC2A 1AY, from which copies may be obtained. 
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enclosure 61 which is molded directly  longitudinal elongated axis of the
device. about the device.                         3. A device as claimed in
claim 1 or Referring now to Figs. 10. 11 and 12.  claim 2, wherein the
contact members are other embodiments of the invention are  flat and are
disposed in parallel in the same 5  shown. In Figs. 10 and 11 a protective
ele-  plane passing through the longitudinal axis  60- ment 73, which
typically is a fusible wire, is  of the base. shown electrically coupled
between the con-    4. A device as claimed in any one of tact portions 33
and 34 of the device. In Fig.  claims 1-3, wherein a portion of one of the
10 the element 73 is shown bonded to the  contact members extends beyond
the enclo- 10  flag-shaped portion 59 and an additional  sure so as to
provide an indication of the   65 similarly shaped portion 74. In Fig. 11
the  orientation of the contact member for the element 73 is shown bonded
directly to the  device. contact portions 33 and 34.               5. A
device as claimed in any one of the In Fig. 12, the protective element 73
is  claims 1-4, wherein a transparent electrical- 15  shown as being
integral with the contact  ly insulating lens is formed about the light-
70 portions 33 and 34 of the lead frame 32.    emitting element and the
enclosure overlaps Fig. 13 shows the device of Fig. 12 con-  a portion of
the lens. nected to an electrical circuit including a    6. A device as
claimed in claim 5, load 75 and a battery 77. Under normal load  wherein
the lens and the enclosure are unit- 20  conditions, the protective element
73, i.e., a  ary and are formed of the same material.   75 fuse, shorts out
the device 31 which remains    7. A device as claimed in any one of the in
its non-energised state. However, upon  preceding claims, wherein the
contact mem- an overload condition occurring in the cir-  bers are
electrically shorted together by a cuit, the protective element 73 melts,
protective means so that upon the occurr- 25  vapourizes or is otherwise
destroved, thus  ence of an overload condition in a circuit in  80 opening
the circuit and energizing the de-  which the contact members are serially
con- vive 31 from the battery 77. Thus. the device  nected, a short circuit
between the contact 31 not only provides circuit protection but  members is
opened to activate the light also provides a clear and positive indication
emitting element and provide an indication 30  of the fact that an overload
condition has  of the said overload.                 85 occurred in the
circuit of Fig. 10. This in-    8. A device as claimed in claim 7, dication
provides a quick and easy means to   wherein a current limiting device is
con- determine which of a large number of cir-  nected in series with the
light-emitting ele- cuits. each having one of the devices 31 of  ment. 35
Figs. 10-13 connected therein, has de-    9. A device as claimed in claim
8.  90 veloped an overload condition and requires  wherein the current
limiting device is a re- corrective action. Accordingly. the devices
sistor. 31 of Figs. 10-13 find ready application in    10. A light emitting
display device sub- the protection of telephone circuits.    stantially as
hereinbefore described with re- 40    WHAT WE CLAIM IS:-
ference to Figs. 4 to 8 or any one of Figs. 9  95 1. A light emitting
display device includ-  to 13 of the accompanying drawings. ing an
electrically operable light emitting  11. A method of making a light
emitting element, said device comprising two elon-  display device
according to any one of gated. spaced apart and coextensive contact  claims
1-10, substantially as hereinbefore 45  members, the light emitting element
being   described with reference to Figs. 4 to 8. or  100 electrically
coupled between adjacent ends  to any one of Figs. 9 to 13 of the
accompany- of the members and an elongated insulating  ing drawings.
enclosure being formed about and between the contact members, the elongated
outer          K. G. JOHNSTON 50  edges of the members extending beyond the
Chartered Patent Agent           105 elongated sides of the enclosure so as
to pro-    Western Electric Company, Limited, vide terminals for the
device.                    5 Mornington Road. 2. A device as claimed in
claim  1.              Woodford Green. wherein the contact members are
disposed                Essex. 55  in opposite radial planes with respect
to the   Agent for the Applicants.        110 Printed for Her Majesty's
Stationery Office, by Croydon Printing Company Limited, Croydon, Surrey,
1979. Published by The Patent Office, 25 Southampton Buildings, London.
WC2A 1AY, from which copies may be obtained.    


